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Interesting and Informative Websites Maintained by Our Colleagues and 
Funding Acknowledgement 

 
1. The J. P. L. Submillimeter, Millimeter, and Microwave Spectral Line Catalog is  accessible via   

anonymous ftp at spec.jpl.nasa.gov or via our home page at  http://spec.jpl.nasa.gov 
               Jet Propulsion Laboratory, Lab 9. 
 
2.          A database  “Programs for ROtational SPEctroscopy (PROSPE)” is available at:                               
 http://info.ifpan.edu.pl/~kisiel/prospe.htm 
             A new database on "History of Rotational Spectroscopy" is being constructed at: 
                                   http://info.ifpan.edu.pl/~kisiel/rothist/rothist.html 
             A subpage on this Newsletter is at: 
 http://info.ifpan.edu.pl/~kisiel/rothist/newsletter.html 

This database depends critically on contributions, which are solicited and accepted                                                                 
 at (preferably):  prospe@ifpan.edu.pl, Lab 22 

 
3. Recommended Rest Frequency Table. F. J. Lovas, J. Phys. Chem. Ref. Data, 1-181 (2004).  See:  
  http://physics.nist.gov/PhysRefData/micro/html/contents.html 
 For diatomics, triatomics, and hydrocarbons, see:                                                    
  http://physics.nist.gov/PhysRefData/MolSpec/index.html 
 A graphic, interactive fitting program, jb95, is available at 
  http://physics.nist.gov/Divisions/Div844/facilities/uvs/jb95userguide.htm 

An application and description of the program is found in D. F. Plusquellic et al.,  J.   
 Chem. Phys., 115  (2001) 3057.  
 National Institute of Standards and Technology, Lab 32. 
 
4. A bibliography of high resolution studies of weakly bound complexes is maintained on  
 the Web at   

http://www.Wesleyan.edu/chem/faculty/novick/vdw.html 
 Wesleyan University, Lab 36. 
 
5. The Cologne Database for Molecular Spectroscopy is available online at 
 http://www.astro.uni-koeln.de/cdms/ 
 I. Physikalisches Institut, Köln, Lab 34. 
 
6. The Hannover FTMW spectrometer control & analysis software is available at 
 http://www.pci.uni-hannover.de/~lgpca/spectroscopy/ftmw 
 Institut für Physikalische Chemie, Hannover, Lab 13. 
 
 
Garry Grubbs II would like to thank the Missouri University of Science and Technology 
Chemistry Department and College of Arts, Sciences, and Business for covering the cost of all 
printing and shipping of this volume of the Microwave Spectroscopy Information Letter. 
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http://physics.nist.gov/PhysRefData/micro/html/contents.html
http://physics.nist.gov/PhysRefData/MolSpec/index.html
http://physics.nist.gov/Divisions/Div844/facilities/uvs/jb95userguide.htm
http://www.wesleyan.edu/chem/faculty/novick/vdw.html
http://www.astro.uni-koeln.de/cdms/
http://www.pci.uni-hannover.de/%7Elgpca/spectroscopy/ftmw
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Name to whom queries should be addressed:  Jose L. Alonso                  
 
Mailing address    Grupo Espectroscopia Molecular GEM.  
                           Centro de Investigación Quifima.  
                           Laboratorios de Espectroscopia y Bioespectroscopia. 
                           Parque Científico Uva. Unidad Asociada C.S.I.C. 

                Universidad de Valladolid. 
                Valladolid 47011 Spain                              

Telephone: 34-983-186348/45/49  
E- mail: jlalonso@qf.uva.es  
Website:  www.gem.uva.es 

 
NAME OF  NAME OF  PRESENT STAGE 

FORMULA  COMPOUND  INVESTIGATOR OF PROGRESS 
 
CH5NO                 Metoxyamine                                     A&A 609, A24 (2017) 

C2H4N2                          Aminoacetonitrile                              ApJ Suppl.Ser.229:26 (2017) 

C2H6N2O               Glycinamideb,d                                  ms. in preparation  

C3H6O2                          Metoxyacetaldehyde a                       ms. in preparation 

C3H4N2O2              Hydantoine                                      J.Chem.Phys. 147,124312 (2017) 

C3H5NO                Ethylisocyanide                                ms. in preparation 

C3H6O2                          Metoxyacetaldehyde                        ms. in preparation 

C3H6O2                       Lactaldehyde                                   ms. in preparation 

C4H6O6                          Tartaric Acid                                     ms. in preparation 

C4H7N                             Isopropylcynide                                ApJ Suppl Series 233:24, 2017 

C4H7N3O3             Cytosine-water                                  ms. in preparation 

C4H8N2O3             Glycylglycine                                    Angew.Chem.56,6420,(2017) 

C4H9NO2               Aminoisobutyric Acid                        ms. in preparation 

C4H9NO2               3-Aminobutyric Acid                         ms. in preparation 

C4H9NO2S            Homocysteine                                  ms. in preparation  

C4H9NO3               Homoserine                                     spectrum assigned 
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NAME OF  NAME OF  PRESENT STAGE 
FORMULA  COMPOUND  INVESTIGATOR OF PROGRESS 
 
C4H10O4                 Erythritol                                          spectrum assigned                                               

C5H10N2O2            Glutamine                                         ms. in preparation  

C5H10N2O3            Alanine-Glycine                                spectrum assigned 

C5H11NO               Norvaline                                         spectrum assigned    

C5H12O5                Ribitol c                                            ms. in preparation    

C5H12O5                Xylitol                                               spectrum assigned    

C6H10NO2             Pipecolic Acid                                   ms. in preparation      

C6H12O6               Mannose                                           ms. in preparation 

C6H14O6                       Dulcitol                                             ms. in preparation     

C6H12O6                        Sorbitol                                            ms. in preparation  

C6H12O6                 Manitol                                            spectrum assigned 

C7H5NO3S           Saccharin                                          ms. in preparation 

C7H12N2O3            Prolylglycine                                     ms. in preparation 

C7H12N2O3           Glycylproline                                     ms. in preparation 

C7H14N2O2             Ac-Val-NH2                                        PCCP, 19,24985 (2017) 

C8H8O4                           Dopac                                              spectrum assigned 

C9H8O2                      Cinnamic Acid                                     J.Phys.Chem.A,122,646 (2018)  

C9H8O3                      Coumaric Acid                                     J.Phys.Chem.A,122,646 (2018)  

________________________________________ 

  In collaboration with: 
a J. Cernicharo.  CSIC.Madrid 
b Z. Kisiel. Warszawa 
c  M.E.Sanz. King´s College 
d J-C Guillemin. Rennes 
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Name to whom queries should be addressed:  Prof. E. Arunan 
 
Mailing Address Department of Inorganic and Physical Chemistry 
   Indian Institute of Science 
   Bangalore. 560012 INDIA 
 
Telephone:+91-80-2293-2828  FAX:+91-80-2360-0282 
 
E-Mail: arunan@iisc.ac.in  Website:http://ipc.iisc.ac.in/arunan.php 
 
   NAME OF  NAME OF   PRESENT STAGE 
FORMULA  COMPOUND  INVESTIGATOR  OF PROGRESS 
 
CH5FO   Methylfluoride-H2O Sharon Priya Gnanasekar   Assigned transitions for  
      Manuel Goubet, Robert       hydrogen bond structure. 
      Georges   Carbon bonded structure? 
 
CH3ArF   Argon-methylfluoride Sharon Priya Gnanasekar   Assigned transitions for  
(Ar-CH3F)     Manuel Goubet, Robert       a T-shaped structure.  
      Georges   Several unassigned lines 
          C---Ar and F—Ar structures? 
 
H4S2   H2S dimer  Arijit Das, Chris Medcarft K=1 lines of parent 
      Frank J. Lovas, Pankaj I sotopologues, hyperfine 
      Mandal    H2

33S have been assigned 
          K=0 lines were known for 

long from unpublished work of 
Lovas and our group. Manuscript in 
preparation 

 
C3H3NO2  Acetonitrile-CO2  Sharon Priya Gnanasekar   K = 0 lines of a T-shaped 

Dimer    Structure similar HCN-CO2  
assigned. Several unassigned  
lines, may be from stacked  
structure.  

 
H4NeO2   Ne-(H2O)2  Arijit Das   20Ne lines of one progression 
          assigned and fitted. Search  
          for 22Ne lines and other 

tunneling states in progress 
 
 
 
 
 
 
 
 
 
 
 
 
 



  Lab 3 

8 
 

 
 
 
Name to whom queries should be addressed: Ryan G Bird and Dave Pratt 
 
Mailing Address:   University of Pittsburgh Johnstown 

        450 Schoolhouse Road 
        Johnstown, PA 15904 
 

University of Vermont 
82 University Place 
Burlington, VT 05405 

 
Telephone: Bird (814) 269-2903; Pratt (802) 656-0276      FAX:  
               
E-Mail: rbird@pitt.edu ; dpratt1@uvm.edu   
 
  

FORMULA 
NAME OF 

COMPOUND 
NAME OF 

INVESTIGATOR 
PRESENT STAGE 

OF PROGRESS 
 

C6H8N2 
(C5H4N-CH2NH2) 

 
2-Picolylamine 

 
R. Bird 

 
Experiments Completed 
Assignments In Progress 

 
C6H8N2 

(C5H4N-CH2NH2) 

 
3-Picolylamine 

 
R. Bird 

 
Experiments Completed 
Assignments In Progress 

 
C6H8N2 

(C5H4N-CH2NH2) 
 

EXPERIMENTAL 

 
4-Picolylamine 

 
 

Chiral Recognition using 
3-wave mixing methods 

 
R. Bird 

 
 

D. Pratt and B. H. Pate 

 
Experiments Completed 
Assignments In Progress 

 
Experiments in Progress 
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Name to whom queries should be addressed:  Robert K. Bohn  
        Dept. of Chemistry  
        Univ. of Connecticut  
        Storrs, CT 06269-3060 USA 
 
Telephone:  (860) 486-3044          FAX:  (860) 486-2981  
E-mail:   robert.bohn@uconn.edu            
 
         NAME OF  NAME OF            PRESENT STAGE 
FORMULA     COMPOUND  INVESTIGATOR OF PROGRESS 
  
C4HF9           1H-Nonafluorobutane J. Montgomery1 3 Conformers assigned     
(HCF2CF2CF2CF3)                               H. H. Michels1 
       J. Fournier2      
       D. Obenchain3   
       S. Cooke4 
C4H5F3O2          Ethyl Trifluoroacetate      J Mol Spectroscopy.   
(CF3C(=O)OCH2CH3)                                 335 (2017) 13-16  
         
C5H6O                  2-Pentynal  S. Cooke4  Heavy Atom Planar, 
(CH3CH2C≡CC(=O)H) (Ethyl formyl acetylene)                         assigned 
             
 
C6H5F7O2      Ethyl Heptafluorobutyrate B. Adam3  1 Conformer assigned 
(CF3CF2CF2C(=O)OCH2CH3)    D. Obenchain3 
 
C6H7N           5-Hexynenitrile  K. Utzat  4 conformers, assigned 
(HC≡CCH2CH2CH2C≡N)               A. Restrepo5   
 
C6H8O          3-Hexyne-2-one  S. Stephens3  Assigned, CH3 internal 
(CH3CH2C≡CC(=O)CH3) (Ethyl acetyl acetylene)   rotation splittings               
       
C6H14            n-Hexane   J. Dombrowski6 TTG conformer assigned     
(CH3CH2CH2CH2CH2CH3)        
   
C7H10       2-Methyl-1-hexene-3-yne J. Fournier2  Assigned, CH3 internal 
 (CH3CH2C≡CC(CH3)=CH2)   S. Stephens3  rotation splittings 
 
C8H10          3,5-octadiyne   J. Fournier2   Assignment ambiguous 
(CH3CH2C≡C-C≡CCH2CH3)(Diethyl diacetylene)J. Montgomery1 Very low barrier 
              
C9H6O              3-Phenyl Propynal  R. Bohn  Heavy atom planar,. 
(C6H5C≡CCHO) (Phenyl formyl acetylene)    assigned, Tunneling 
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   NAME OF   NAME OF  PRESENT STAGE 
FORMULA  COMPOUND   INVESTIGATOR OF PROGRESS 
 
C10H10         1-Phenyl-1-butyne     R. Bohn           Tunneling. Qualitative  
(C6H5C≡CCH2CH3) (Phenyl ethyl acetylene)    assignment 
         .   
C11H12  1-Phenyl-3-methyl-1-butyne R. Bohn  Tunneling.  2 states. 
(C6H5C≡CCH(CH3)2)(Phenyl isopropyl acetylene)    Qualitative assignment. 
                           
 
1. University of Connecticut, Physics 
2. University of Chicago 
3. Wesleyan University 
4. SUNY at Purchase 
5. University of Antioquia, Colombia 
6. University of California, Berkeley 
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Name to whom queries should be addressed:____Gordon Brown_____________ 
 
Mailing Address ___Coker College_________________________________ 
   ___300 E College Ave._____________________________ 
   ___Hartsville, SC 29550____________________________ 
 
Telephone:__843-383-8089___     FAX:_____________________ 
 
E-Mail__gbrown@coker.edu____  Website: https://coker.edu/directory/gbrown.html 
 
 
     
Formula Name of Compound Name of Investigator Present Stage of 

Progress 
C5H3ClFN 2-chloro-3-fluoropyridine Arnold, Chewning, 

Brown 
spectrum assigned 

C5H3ClFN 2-chloro-6-fluoropyridine Arnold, Chewning, 
Brown 

spectrum assigned 

C5H4FN-CO2 2-fluoropyridine – CO2 complex Brown, Hall, 
McCarthy(Harvard) 

spectrum assigned 

C6H4FNO2 

(C5H4FN-CO2) 

3-fluoropyridine – CO2 complex Brown, Parks, 
McCarthy(Harvard) 

spectrum assigned 

C5H4IN 3-iodopyridine Gaster, Hall, Brown spectrum assigned 

C7H4F2O 
(C6H3F2COH) 

2,3-difluorobenzaldehyde Gaster, Parks, Brown 1 conformer assigned 

C7H4F2O 
(C6H3F2COH) 

2,6-difluorobenzaldehyde Gaster, Parks, Brown spectrum assigned 

C7H4F2O 
(C6H3F2COH) 

3,4-difluorobenzaldehyde Brown, Gaster, 
McCarthy(Harvard) 

JCP, 144,124201(2016) 

C7H4F2O 
(C6H3F2COH) 

3,5-difluorobenzaldehyde Gaster, Parks, 
Yarbroough, Brown 

1 conformer assigned 

C6H3F2NO2 

(C5H3F2N-CO2) 

2,3-difluoropyridine – CO2 
complex 

Gaster, Funderburk, 
Brown 

spectrum assigned 
 
 

https://coker.edu/directory/gbrown.html
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Formula Name of Compound Name of Investigator Present Stage of 
Progress 

C10H12O2 eugenol Funderburk, Gaster, 
Brown, Shipman (NCF) 

one conformer 
assigned 
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Name to whom queries should be addressed:     Dines Christen 
Mailing address:   Institut für Physikalische  

  und Theoretische Chemie 
     Universität Tübingen 
     Auf der Morgenstelle 18 
     D-72076 Tübingen, GERMANY 
 
Telephone:    (+49) 7071 2976924,  Telefax:  (+49) 7071 295490 
Electronic mail:     dines.christen@uni-tuebingen.de 
 
 
 
   NAME OF  NAME OF    PRESENT STAGE 
FORMULA  COMPOUND INVESTIGATOR  OF PROGRESS 
 
C2H6O2  Ethylene  Morina/  aGg’ excited 
[(CH2OH)2]  glycol  Müller1  torsional state 
 
 
C3H6O  Acetone  Christen/  ν17 AA, EE, AE 
[(CH3)2CO]     Groner2 
 
C3H3N3  1,2,3-Triazine Morina  Assigned 
[N=N-N=CH-CH=CH-] 
 |_____________| 
 
 
 
1 H.S.P. Müller, I. Physikalisches Institut, Universität zu Köln 
2 P. Groner, Dept. Chemistry, University of Missouri, MO 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

mailto:dines.christen@uni-tuebingen.de
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Name to whom queries should be addressed: Dr. Emilio J. Cocinero 
 
Mailing Address: Departamento de Química Física Group Members: A. Insausti 
 Facultad de Ciencia y Tecnología I. Uriarte 
 Universidad del País Vasco (UPV/EHU) Dr. C. Calabrese 
 and Instituto de Biofisika Prof. F. Basterretxea 

Barrio Sarriena s/n, 48940, Leioa  
Spain 
  

Telephone: +34 946 012 529   
 
E-Mail: emiliojose.cocinero@ehu.es; Website: http://grupodeespectroscopia.es/MW/ 
 

FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE OF PROGRESS 

CH9ClF3NO 
[CClF3···N(CH3)3] triflurochloromethane···trimethylammonia Caminati’s group1 

Cocinero’s group Analysis in progress 

C2Cl3F3 
[CF3CCl3] CFC 113a Cocinero’s group 

Kisiel’s group1 1 confomer assigned 

C2Cl4F2 
[CCl2FCCl2F] CFC 112a Cocinero’s group 

Kisiel’s group2 1 confomer assigned 

C2H2ClF3 
[CF3CH2Cl] HCFC 133a 

Uriarte, 
Kisiel2 

Białkowska-Jaworska2 
Pszczółkowski2 
Écija 
Basterretxea 
Cocinero 

J. Mol. Spectrosc., 333, 37-45 (2017) 

CH6F2O2 
[CH2F2···(H2O)2] (Difluoromethane)···(Water)2 

Cocinero’s group 
Melandri’s group1 
Pate’s group3 

1 confomer assigned 

C2H6F4O 
[(CH2F2)2···(H2O)] (Difluoromethane)2···(Water) 

Cocinero’s group 
Melandri’s group1 
Pate’s group3 

1 confomer assigned 

C2H8F4O2 
[(CH2F2)2···(H2O)2] (Difluoromethane)2···(Water)2 

Cocinero’s group 
Melandri’s group1 
Pate’s group3 

1 confomer assigned 

C5H10F10 
[(CH2F2)5] (Difluoromethane)5 

Cocinero’s group 
Melandri’s group1 
Pate’s group3 

1 complex assigned 

C6H12F12 
[(CH2F2)6] (Difluoromethane)6 

Cocinero’s group 
Melandri’s group1 
Pate’s group3 

2 complexes assigned 

C3H4Cl2F2O 
[CHCl2CF2OCH3] Methoxyflurane 

Lesarri’s group4 
Cocinero’s group 
Grabow’s group5 

Analysis in progress 

C5H4ClNO 5-Chloro-2-hidroxipyridine 

Calabrese 
Maris1 
Uriarte 
Cocinero 
Melandri1 

Chem. Eur. J., 23,3595 (2017) 
Hot paper 
Front cover 

  

mailto:emiliojose.cocinero@ehu.es
http://grupodeespectroscopia.es/MW/
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C5H4ClNO 6-Chloro-2-hidroxipyridine 

Calabrese 
Maris1 
Uriarte 
Cocinero 
Melandri1 

Chem. Eur. J., 23,3595 (2017) 
Hot paper 
Front cover 

C6H5ClF3N 
[C5H5N···CF3Cl] Pyridine···chlorotrifluoromethane 

Gou6 
Vallejo-López 
Spada1 
Staffolani1 
Lesarri4 
Cocinero 
Caminati1 

Submitted 

C5H13NO2 2-aminopentano-1,3-diol Cocinero’s group 
Lesarri’s group4 In preparation 

C6H6N2O 
[C5NH4CONH2] Nicotinamide 

Caminati’s group1 
Cocinero’s group 
Lesarri’s group4 

In preparation 

C6H10O5 Levoglucosan 

Uriarte 
Écija 
Lozada-García7 
Çarçabal7 
Cocinero 

ChemPhysChem., in press, (2018) 

C6H12O Oxacycloheptene 
Lesarri’s group4 
Grabow’s group5 
Cocinero’s group 

In preparation 

C6H12O4 
[CH2(OH)CH2(CHOH)2COCH3] Methyl-α-2-deoxyribofuranoside Cocinero’s group In preparation 

C6H12O4 
[CH2(OH)CH2(CHOH)2COCH3] Methyl-β-2-deoxyribofuranoside Cocinero’s group In preparation 

C6H12O4 
[CH2(OH)CH2(CHOH)2COCH3] Methyl-α-2-deoxyribopyranoside Cocinero’s group In preparation 

C6H12O4 
[CH2(OH)CH2(CHOH)2COCH3] Methyl-β-2-deoxyribopyranoside Cocinero’s group In preparation 

C6H11FO5 fluorodesoxiglucosa Cocinero’s group 2 conformers assigned 
C6H12O5 2-deoxyglucose Cocinero’s group 3 conformers assigned 
C7H6N2 Indazole Cocinero’s group r0, rS, rm, reSE in progress 

C9H15NO Pseudopellietierine 

Vallejo-López 
Écija 
Vogt8 
Demaison8 
Lesarri4 

Basterretxea 
Cocinero 

Chem. Eur. J., 23, 16491-16496  (2017) 
Hot paper 
Front cover 

C10H10O2 
[C6H5CHCHCOOCH3] Methyl cinnamate Cocinero’s group 

Lesarri’s group4 2 conformers assigned 

C10H12O3 
[HOC6H3(OCH3)CHCHCH2OH] Coniferyl alcohol Cocinero’s group 

Lesarri’s group4 In preparation 

C10H14O3 
[HOC6H3CH2CH2CH(CO)CH3] Zingerone Cocinero’s group 

Lesarri’s group4 In preparation 

C10H12N2O Cotinine 

Uriarte 
Pérez9 
Caballero4 
Basterretxea 
Lesarri4 
Fernández 
Cocinero 

Chem. Eur. J., 23, 7238-7244 (2017) 
Hot paper 
Front cover 

C11H15NO2 
[NH2C6H4COO(CH2)3CH3] Butamben 

Lesarri’s group4 
Caminati’s group1 
Cocinero’s group 
Grabow’s group5 

In preparation 

C11H15NO2 
[NH2C6H4COOCH2CH(CH3)2] Isobutamben Lesarri’s group4 

Cocinero’s group In preparation 
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C12H22O2 Oxacyclotridecan-2-one Cocinero’s group 
Melandri’s group1 2 conformer assigned 

C13H20O α-ionone Cocinero’s group 
Melandri’s group1 J. Phys. Chem. Lett., 9, 1497-1502 (2018) 

C13H20O β-ionone Cocinero’s group 
Melandri’s group1 J. Phys. Chem. Lett., 9, 1497-1502 (2018) 

C13H20O β-damascone Cocinero’s group 
Melandri’s group1 J. Phys. Chem. Lett., 9, 1497-1502 (2018) 

C13H20O3 Methyl-jasmonate Cocinero’s group 
Kleiner’s group10 In preparation 

C15H12O2 
[C6H5COCH2COC6H5] Dibenzoylmethane Cocinero’s group 

Caminati’s group1 1 conformer observed 
 
 
 

1 Università di Bologna (Italy) 
2 Institute of Physics, Polish Academy of Sciences (Poland) 
3 University of Virginia (United States) 
4 Universidad de Valladolid (Spain) 
5 Leibniz Uniersität Hannover (Germany) 
6 Chongqing University (China) 
7 Institut des Sciences Moléculaires d’Orsay (ISMO) (France) 
8 University of Ulm (Germany) 
9 Max Planck Institute for the Structure and Dynamics of Matter (Germany) 
10 Laboratorie Inter-Universitaire des Systèmes Atmosphériques (LISA) (France) 
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Name to whom queries should be addressed:  S. A. Cooke and A. J. Minei 
 
Mailing addresses:   School of Natural and Social Sciences, Division of Natural 
Sciences    

Purchase College SUNY,   College of Mount St. 
Vincent, 

735 Anderson Hill Road,   6301 Riverdale Ave 
   Purchase, NY, 10577.  USA  

 Riverdale, NY, 10471. USA 
 
Telephone: (914) 417-0618   Telefax:  (914) 251-6635   
Electronic mail: stephen.cooke@purchase.edu 
   
 
FORMULA 

 
NAME OF 
COMPOUND 

 
NAME OF  
INVESTIGATOR 

 
PRESENT STAGE 
OF PROGRESS 

O3U Uranium (VI) oxide B. E. Long┴ Spectrum observed. 

O2Th Thorium (IV) oxide B. E. Long┴ Spectrum observed. 

C5H2F8 Cis-1H,2H-
Perfluorocyclopentane 

A. J. Minei□ Parent and minor 
isotopologues 
observed and 
assigned. 
Manuscript in prep 

C5H3F7 1H,1H,2H-
Perfluorocyclopentane 

A. J. Minei□ Parent and minor 
isotopologues 
observed and 
assigned. 
Manuscript in prep 

C4HF9 2H-Nonafluorobutane  Parent and minor 
isotopologues 
observed and 
assigned 

C5Cl2F6 1,2-
dichlorohexafluorocycl
opentene-1 

 Spectrum assigned 

C6Cl2F8 1,2-
dichlorooctafluorocycl
ohexene-1 

 Spectrum assigned 

C9H18 1-Nonene G. T. Fraser*, R. D. 
Suenram†, C. T. 
Dewberry, K. C. 
Etchison, G. S. 
Grubbs II•. 

Dominant 
conformer assigned. 
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C10H20 1-Decene G. T. Fraser*, R. D. 
Suenram†, C. T. 
Dewberry, K. C. 
Etchison, G. S. 
Grubbs II•. 

Dominant 
conformer assigned. 

C3F5ClO Chloropentafluoro 
acetone 

W. C. Bailey Δ Manuscript in 
preparation 

C3F4Cl2O 1,3-Dichlorotetrafluoro 
acetone 

 Manuscript in 
preparation 

C3H2F3ClO 1,1,1-Trifluoro-3-
chloroacetone 

 Manuscript in 
preparation 

C3H4F2O 1,1-Difluoroacetone P. Groner= 

L. Margulès, R. 
Motiyenko$ 

CP-FTMW 
Spectrum Assigned 

mmW spectrum 
recorded. 

C3H5ClO Chloroacetone B. E. Long┴ Spectrum assigned 

C3F5N Perfluoropropionitrile B. E. long┴ Spectrum Assigned 

BaS Barium Monosulfide G. S. Grubbs II• Hyperfine structure, 
J = 1 - 0, 2 - 1 in 
high vibrational 
states. 

C3F6NH Hexafluoroacetone 
imine 

G. S. Grubbs II•, D. 
Obenchain┴, D. 
Frohman, S. E. 
Novick┴, W. C. 
Pringle┴ 

Spectrum assigned 

C4F9I Perfluoroiodobutane G. S. Grubbs II•, R. 
Bohn 

Manuscript in 
preparation 

C4F3H6I 3-Iodo-1,1,1-
trifluorobutane 

W. C. Bailey Δ CP-FTMW 
spectrum assigned 

C3F7HO 1,2,2,2-
Tetrafluoroethyl 
trifluoromethyl ether 

A. Turk Spectrum assigned 

C5F7H3O2 2,2,3,3-
Tetrafluoropropyl 
trifluoroacetate 

 Spectrum assigned 

C4H7ClF2O 1-chloro-1,1-difluoro-
2-methyl-2-propanol 

 Spectrum assigned 
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C3H4F3I 1,1,1-trifluoro-3-
iodopropane 

W. C. Bailey Δ Manuscript in 
preparation 

C3H2F5I 1,1,1,2,2-pentafluoro-
3-iodopropane 

W. C. Bailey Δ Manuscript in 
preparation 

C7H13N 1-dimethylamino-2-
pentyne 

B. E. Long┴, D. 
Obenchain┴, R. 
Bohn♦ 

Spectrum assigned 

C10F19N Perfluorodecanonitrile A. J. Minei□ Spectrum observed 

C3H6F3N 1,1,1-Trifluoro-3-
azapent-3-ene 

C. T. Dewberry Spectrum assigned 

C5H11F 1-Fluoropentane D. Obenchain┴ Spectrum Assigned 

C6H13F 1-Fluorohexane D. Obenchain┴ Spectrum Assigned 

C7H15F 1-Fluoroheptane D. Obenchain┴ Spectrum Assigned 

C8H17F 1-Fluorooctane D. Obenchain┴, W. 
Orellana┴ 

Spectrum Assigned 

C5H12S Butyl methyl thioether J. Ogulnick, T. 
Holmes 

Spectrum Assigned 

C6H14S Pentyl methyl thioether J. Ogulnick, T. 
Holmes 

Spectrum Assigned 

C2H3F5S Vinyl pentafluorosulfur W. Orrellana┴, S. 
Stepehens┴, W. C. 
Pringle┴, S. 
Novick┴, P. 
Groner= 

4-fold internal rotor 
problem analyzed. 
Manuscript in 
preparation. 

C3H5F5S Propene-1-yl 
pentafluorosulfur 

W. Orrellana┴,S. 
Stephens┴, S. 
Novick┴ 

4-fold internal rotor 
problem analyzed. 
Manuscript in 
preparation. 

C4H7F5S Butene-1-yl 
pentafluorosulfur 

W. Orrellana┴,S. 
Stephens┴, S. 
Novick┴ 

4-fold internal rotor 
problem analyzed. 
Manuscript in 
preparation. 

    
* National Institute of Standards and Technology. 
† Department of Chemistry, University of Virginia. 
┴ Department of Chemistry, Wesleyan University. 
□ College of Mount St. Vincent 
Δ Retired from Kean University, New Jersey. 
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= Department of Chemistry, University of Missouri-Kansas City 
$ Universitè de Lille 
• Department of Chemistry, Missouri University of Science and Technology 
♦Department of Chemistry, University of Connecticut 
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Name to whom queries should be addressed B. J. Drouin, J. C. Pearson 
Mailing address Jet Propulsion Laboratory 183-901 
  4800 Oak Grove Drive 

  Pasadena, California 91109  
Telephone:   818-395-6259(BJD), see http://spec.jpl.nasa.gov for others.   Telefax: 818-354-0966   
                   
Electronic Mail:  brian.j.drouin@jpl.nasa.gov, See http://spec.jpl.nasa.gov for contact information.  
                

     NAME OF  NAME OF   PRESENT STAGE   
FORMULA  COMPOUND INVESTIGATOR   OF PROGRESS   
               

BF2HO (BF2OH)  Hydroxyldi uoroborane  Drouin, Fry   mm and   submm spectra  
             recorded, analyzed   

BrO  Bromine monoxide Nemchick, Drouin, Yu THz data collected, analyzed  

CCl2O (COCl2)  Carbonyl chloride Drouin   Millimeter   
     (phosgene)       wave spectra analyzed, spectra  
             for mixed isotopomer.  

CH3DO  Deuterated methanol  Pearson, Yu, Drouin ext. J,K analysis in progress  
(CH2DOH)                

CH+
  Methylidynium  Yu, Amano, Pearson, isotopic and main species data  

       Drouin   up  to  2.5  THz,  manuscript  
             prepared   

CHN (HCN) Hydrogen cyanide  Pearson, Yu, J. Cernicharo vib. excited rotational data  
             recorded, analyzed   

CH3NO3  Methyl nitrate  Drouin, Xhang   submm data acquired, assigned  

CH4  methane Drouin   2.5-2.7 THz spectra for 12C,  

             13C, gs,  4     4   
ClH (HCl)  Hydrogen Chloride  Gupta, Drouin, Pearson THz spectra to v = 8  

ClO  Chlorine Monoxide  Cohen,  Drouin,  L.  Du y rotational data to v = 8, analy-  
       (UNC-Greensboro)   sis complete   

ClH2
+ (H2Cl+)  Chloronium  Gupta, Drouin, Pearson THz spectra recorded.  

CO2  Carbon Dioxide (18OCO)  Drouin, B. Elliott   isotopic measurements 0.5-0.6  
             THz     

C2HD (HCCD)  Deuterated acetylene Yu, Drouin, A. Walters THz spectra measured,  
       (CESR)   assigned   

C3H5N  Propionitrile Pearson,   Daly, Alonzo excited vibrational analyses in  
(CH3CH2CN)  (ethyl cyanide) (UVallalodid), Yu   progress   
C3H6O  Allyl alcohol  Drouin and Pearson Two  conformers  identi ed  at  
(CH2CHCH2OH)          room temperature and assigned  
             in submillimeter.   

C4H5N  Crotononitrile  Drouin and Pearson Cis and trans conformations as-  
(CH3CHCHCN)          signed up to 480 GHz.  

H15NO2  Nitrous acid  Drouin & Miller   submillimeter spectra recorded,  
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             assigned.   

HO2  Hydroperoxyl radical  Drouin  N2 and O2 temperature depen-  
            dent pressure broadening.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

   NAME OF  NAME OF PRESENT STAGE  
FORMULA  COMPOUND INVESTIGATOR OF PROGRESS  
          

H2O   water (17O & 18O) Yu, Drouin, Pearson, Wal- measurements through 2.6 THz 
     ters (CNRS) 

18O ms in prep 17O ms in prep 
H2N  Amidogen Müller (Kӧln), Drouin data up to 2.7 THz  
15NO2  Nitrogen dioxide  Miller, Drouin gs analysis complete,  excited 
        vibrational state  analysis in 
        progress.    

O2S (SO2)          Sulfur dioxide  Drouin Temperature dependent air 
        pressure broadening.  
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Name to whom queries should be addressed: Sonia Melandri 
 
Mailing address: Dipartimento di Chimica "G. Ciamician" 

Università degli Studi di Bologna 
Via Selmi 2, I-40126 Bologna, Italy 

 
Telephone:  +39-051-2099480          FAX:  +39-051-2099456 
 
E-mail:  sonia.melandri@unibo.it 
 
Website:  https://site.unibo.it/freejet/en 
 

FORMULA 
NAME OF 

COMPOUND 
NAME OF 

INVESTIGATOR 
PRESENT STAGE 

OF PROGRESS 
H4O2 

(H2O-H2O) 
water 
dimer 

W. Caminati et al. High J, high K transitions 
observed 

CClF3Kr 
(CCl3-Kr) 

chlorotrifluoromethane 
kripton 

complex 

L. Evangelisti et al. Asymmetric top spectrum 

CH2ClFNe 
(CH2ClF-Ne) 

chlorofluoromethane 
neon 

complex 

P. Ottaviani et al. 
ISMN 

Spectrum observed, 
dynamics 

CH2F2Ne 
(CH2F2-Ne) 

difluoromethane 
neon 

complex 

S. Melandri et al. Spectrum assigned, 
dynamics 

CH3F4N 
(CF4-NH3) 

tetrafluoromethane 
ammonia 
complex 

L. Evangelisti et al. Symmetric top, tunneling 

CH4F3N 
(CHF3-H3N) 

trifluoromethane 
ammonia 
complex 

B.M. Giuliano et al. mmw measurements 

CH6O2 
(CH3OH-H2O) 

methanol 
water 

complex 

S. Melandri et al. High J, high K transitions 
observed 

C2F4O 
(CF4-CO) 

tetrafluoromethane 
carbon monoxide 

complex 

L. Evangelisti et al. Spectrum assigned, 
symmetric top 

C2F3KrN 
(C2F3N-Kr) 

trifluoroacetonitrile 
kripton 

complex 

L. Evangelisti et al. Symmetric top 

C2H2F4O 
(C2F4-H2O) 

tetrafluoroethene 
water 

complex 
 

Q. Gou et al. 
CQU 

Spectrum recorded 

https://site.unibo.it/freejet/en
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FORMULA 
NAME OF 

COMPOUND 
NAME OF 

INVESTIGATOR 
PRESENT STAGE 

OF PROGRESS 
C2H3F3Cl2 

(CH3Cl-CF3Cl) 
chloromethane 

chlorotrifluoromethane 
complex 

W. Li et al. Spectrum assigned 

C2H3F3O 
(CHF3-CH2O) 

trifluoromethane 
formaldehyde 

complex 

Q. Gou et al. 
UVA, UPV, CQU 

1 conformer, 4 states 

C2H4Cl2F2 
(CH2ClF-CH2ClF) 

chlorofluoromethane 
dimer 

W. Caminati et al. 
ISMN 

Weak H-bond, manuscript in 
preparation 

C2H4NeO 
(C2H4O-Ne) 

oxirane 
neon 

complex 

S. Melandri et al. 
PhLAM 

Spectrum assigned, 
dynamics 

C2H3DO 
(CHDO2-CH2O2) 
(CD2O2-CH2O2) 

(CHDO2-CHDO2) 

formic acid 
dimer 

W. Li et al. Proton transfer, manuscript 
in preparation 

C2H6Cl2Ge dichlorodimethylgermane P. Ottaviani et al. 
PCI 

Internal rotation, quadrupole 

C2H6Cl2Sn dichlorodimethylstannane P. Ottaviani et al. 
PCI 

Spectrum assigned 

C2H7ClO 
(C2H6O-HCl) 

dimethylether 
hydrogen chloride 

complex 

W. Caminati et al. 
UVA, SU 

Hyperfine structure 

C2H7NO3 
(C2H5NO2-H2O) 

glycolamide 
water 

complex 

A. Maris et al. Spectrum assigned 

C2H8N2O2 
(C2H5NO2-H3N) 

glycolamide 
ammonia 
complex 

A. Maris et al. Spectrum assigned 

C2H8O2 
(C2H6O-H2O) 

dimethylether 
water 

complex 

W. Caminati et al. 
SU 

Manuscript in preparation 

C2H8O2 
(CH4O-CH4O) 

methanol 
dimer 

S. Melandri et al. High J, high K transitions 
observed 

C3ClF7 
(C2F4-CClF3) 

tetrafluoroethene 
chlorotrifluoromethane 

complex 

G. Feng et al. 
CQU 

Spectrum recorded 

C3F3NO 
(C2F3N-CO) 

trifluoroacetonitrile 
carbon monoxide 

complex 

L. Evangelisti et al. Symmetric top 
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FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

 
C3H5N 

 
propargylamine 

 
M. Melosso et al. 

UBO 

 
Isotopologues assigned 

C3H5NO2 1,3-oxazolidin-2-one A. Maris et al. Spectrum assigned, 
tunnelling 

C3H6N2O ethylene urea A. Vigorito et al. Spectrum assigned, 
tunneling 

C3H6F4O 
(C2H6O-CF4) 

dimethylether 
tetrafluoromethane 

complex 

L. Evangelisti et al. 
ISMN 

1 conformer, 4 states 

C3H6O2 1,3-dioxolane A. Maris et al. 
UBO 

Splittings in various states 

C3H6O3 
(C3H4O2-H2O) 

acrylic acid 
water 

complex 

A. Maris et al. 
ISMN 

2 conformers, 9 
isotopologues 

C3H7F3O 
(C2H6O-CHF3) 

dimethylether 
trifluoromethane 

complex 

W. Caminati et al. 
EIU 

H-bond, dynamics 

C3H7NO 
(C3H5N-H2O) 

propargylamine 
water 

complex 

A. Maris et al. Spectrum assigned 

C3H7NO3 
(C3H5NO2-H2O) 

1,3-oxazolidin-2-one 
water 

complex 

A. Maris et al. Spectrum assigned, 
tunnelling 

C3H8N2O2 
(C3H6N2O-H2O) 

ethyleneurea 
water 

complex 
A. Maris et al. Spectrum assigned 

C4H4O4 
(C3H4O2-CO2) 

acrylic acid 
carbon dioxide 

complex 

A. Maris 2 conformers assigned 

C4H4F4O4 alpha, alpha-difluoroacetic 
acid 

dimer 

Q. Gou et al. 
CQU 

4 states, proton tunneling 

C4H6O4 
(C2H4O2-CH2O2) 

beta-propiolactone 
formic acid 

complex 

L. Evangelisti et al. 
UVA 

Spectrum assigned 

C4H6F4O 
(C2H6O-C2F4) 

dimethylether 
tetrafluoroethene 

complex 

L. Evangelisti et al. Spectrum recorded 
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FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

 
C4H7NO 

 
2-pyrrolidinone 

 
A. Maris et al. 

 
Spectrum assigned, ND 

species 

C4H7NO 
(C3H3N-CH4O) 

acrylonitrile 
methanol 
complex 

C. Calabrese et al. Manuscript in preparation 

C4H7NO2 3-methyl-1,3-oxazolidin-2-
one 

A. Maris et al. Spectrum assigned, 
tunnelling, V3 

C4H8O 1-methylcyclopropanol W. Li et al. 
UPV 

Spectrum assigned, 
tunneling 

C4H8O2 isopropylformate L. Spada et al. 
ISMN 

Spectrum assigned 

C4H9NO2 
(C4H7NO-H2O) 

2-pyrrolidinone 
water 

complex 

A. Maris et al. Spectrum assigned, ND 
species 

C4D8O tetrahydrofuran-d8 A. Maris et al. 
UVA, RM 

Pseudorotation splittings 

C4H9ClF3N 
(CClF3-C3H9N) 

chlorotrifluoromethane 
trimethylamine 

complex 

L. Evangelisti et al. 
UPV 

Halogen bond 

C4H10N2O4 
(C2H5NO2)2 

nitroethane 
dimer 

W. Li et al. Spectrum recorded 

C4H10O2 1,2-butanediol A. Vigorito et al. 6 conformers, OD & 13C 
species 

C4H10O3 trimethoxymethane G. Feng et al. 
LISA 

3 conformers assigned 

C4H10S2 1,4-butanedithiol A. Vigorito et al. 4 conformers assigned 

C5H5F3NO 
(C5H3F3N-H2O) 

2,4,6-trifluoropyridine 
water 

complex 

C. Calabrese et al. Spectrum observed 

C5H5F2NO 
(C5H3F2N-H2O) 

3,5-difluoropyridine 
water 

complex 

C. Calabrese et al. 1 conformer, internal motion 

C5H5F2NO 
(C5H3F2N-H2O) 

2,6-difluoropyridine 
water 

complex 

C. Calabrese et al. 1 conformer, internal motion 

C5H8O2 acetylacetone W. Caminati et al. 
PCI, KU 

Deuterated species 
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FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

 
C5H10O3 

(C4H8O-CH2O2) 
(C4H8O-CHDO2) 

 
1-methylcyclopropanol 

formic acid 
complex 

 
W. Li et al. 

 
Spectrum assigned 

C5H10O4 
(C4H8O2-CH2O2) 

 

formic acid 
isopropylformate 

complex 

L. Evangelisti et al. Spectrum assigned 

C5H12O 2-methyl-2-butanol L. Spada et al. 
ISMN 

5 conformers assigned 

C5H12O3 
(CH2O2-C4H10O) 

formic acid 
tert-butanol 

complex 

L. Evangelisti et al. Spectrum assigned, 
tunneling 

C5H14N2O2 
(N(CH3)3-C2H5NO2) 

(15N(CH3)3-C2H5NO2) 

trimethylamine 
nitroethane 

complex 

L. Spada et al. 
UBO, SNS 

Manuscript in preparation 

C6H3F6N 
(C6F6-NH3) 

(C6F6-15NH3) 

hexafluorobenzene 
ammonia 
complex 

S. Melandri et al. 
ISMN 

Spectrum assigned 

C6H5ClF3N 
(C5H5N-CClF3) 

pyridine 
chlorotrifluoromethane 

complex 

Q. Gou et al. 
CQU 

Halogen bond 

C6H7NO2S benzenesulfonamide S. Melandri et al. 
KCL 

Spectrum assigned, ND 
species 

C6H8N2O2S sulfanilamide A. Vigorito et al. 
KCL 

Spectrum assigned 

C6H9NO 
(C5H5N-CH4O) 

pyridine 
methanol 
complex 

L. Evangelisti et al. Spectrum assigned 

C6H10N2 
(C3H5N-C3H5N) 

propargylamine 
dimer 

L. Spada et al. 
UBO 

Spectrum assigned 

C6H12F3N 
(C5H11N-CHF3) 

N-methylpyrrolidine 
trifluoromethane 

complex 

L. Evangelisti et al. H-bond, internal rotation 

C6H12O cyclo-hexanol W. Li et al. 
UVA 

2 conformers assigned 

C6H12O cis-3-hexen-1ol S. Melandri et al. Spectrum recorded 

C6H12O2 trans-1,2-cyclohexanediol W. Caminati et al. Spectrum assigned, OD 
species 
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FORMULA 

 
NAME OF 

COMPOUND 

 
NAME OF 

INVESTIGATOR 

 
PRESENT STAGE 

OF PROGRESS 
C6H14O3 

(C2H6O-C4H8O2) 
ethanol 

1,4-dioxane 
complex 

L. Evangelisti et al. 1 conformer observed 

C7F6O 
(C6F6-CO) 

hexafluorobenzene 
carbon monoxide 

complex 

W. Li et al. Spectrum assigned 

C7H6F2O 3,5-difluorobenzylalcohol L. Evangelisti et al. Spectrum assigned, 
tunnelling 

C7H6F2O 2,6-difluorobenzylalcohol L. Evangelisti et al. Spectrum assigned, 
tunnelling 

C7H9NO2S p-toluenesulfonamide C. Calabrese et al. 
KCL 

3 species assigned 

C7H9NO2S o-toluenesulfonamide A. Vigorito et al. 
KCL 

Spectrum assigned, V3 

C7H11NO 
(C7H9N-H2O) 

benzylamine 
water 

complex 

S. Melandri et al. 1 conformer 

C7H12O2 3,5-heptanedione L. Evangelisti et al. 2 conformers 

C7H14O3 
(C7H12O2-H2O) 

3,5-heptanedione 
water 

complex 

W. Li et al. 2 conformers 

C7H12O2 cyclo-hexylformate L. Evangelisti et al. 1 conformer 

C8H8O p-tolualdheyde W. Caminati et al. 
PCI, LISA, NIST 

V3 & V6 

C8H8O2 phenyl acetate W. Caminati et al. Spectrum assigned 

C8H10FN p-fluorophenylethylamine S. Melandri et al. 2 conformers assigned 

C8H16O 1-octen-3-ol A. Maris et al. 2 conformers assigned 

C8H18N2 
(C4H9N-C4H9N) 

pyrrolidine 
dimer 

A. Maris et al. 
ISMN 

Spectrum assigned 

C9H15NO 
(C5H5N-C4H10O) 

pyridine 
tert-butanol 

complex 

L. Spada et al. 
UPV 

Manuscript in preparation 

C10H12O2 eugenol A. Maris et al. Spectrum assigned 

 

CQU Chongqing School of Chemistry and Chemical Engineering, Chongqing University 
(RPC) 

EIU Department of Chemistry, Eastern Illinois University (USA) 

ISMN Istituto per lo Studio dei Materiali Nanostrutturati, CNR Sezione di Bologna (I) 
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KCL King’s College London (UK) 

KU Department of Chemistry, University of Copenhagen (DK) 

LISA Laboratoire Inter-Universitaire des Systemes Atmospheriques, Université Paris Est 
Creteil (F) 

NIST National Institute of Standards and Technology (USA) 

PCI Institut für Physikalische Chemie & Elektrochemie, Universität Hannover (D) 

PhLAM Laboratoire de Physique des Lasers, Atoms and Molecules, Villeneuve d’Ascq (F) 

RM Rolf Meyer, Zufikon (CH) 

SU Department of Chemistry, Shizuoka University (J) 

UPV Departamento de Química Física, Universidad del País Vasco, Leioa (E) 

UVA Departamento de Química Física, Universidad de Valladolid (E) 

UBO Department of Chemistry, University of Bologna (I) 
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Name to whom queries should be addressed:         Masaharu Fujitake          _ 
 
Mailing Address Division of Mathematical and Physical Science               _ 
   Graduate School of Natural Science and Technology     _ 
   Kanazawa University                                                       _ 
   Kakuma-mach, Kanazawa, 920-1192, Japan                  _ 
 
 
Telephone:   (+81)-76-264-5659   _  FAX:   (+81)-76-264-5739  _ 
 
E-Mail  masaharu@cphys.s.kanazawa-u.ac.jp  _ 
 
 
        NAME OF             NAME OF                PRESENT STAGE 
FORMULA       COMPOUND       INVESTIGATOR           OF PROGRESS 
 
C5H11NO                    N-tert-Butylformamide        Masaharu Fujitake          Manuscript in prep. 
(HCONHC(CH3)3)                                                                                        Z, E-form  
 
C5H13NO2                   N-tert-Butylformamide        Masaharu Fujitake          Manuscript in prep. 
(C5H11NO-H2O)                                  -water                                                Two conformers                                                                           
 
C5H15NO3                   N-tert-Butylformamide        Masaharu Fujitake          Manuscript in prep. 
(C5H11NO-H4O2)                                 -(water)2                                                                                     
 
C6H15NO2                   N-tert-Butylformamide        Masaharu Fujitake          Manuscript in prep. 
(C5H11NO-CH3OH)                           -methanol                                            Two conformers 
 
C6H14N2O2                  N-tert-Butylformamide        Masaharu Fujitake         Spectrum assigned. 
(C5H11NO-HCONH2)                       -formamide                                           formamide-15N 
 
C4H11NO2                   N,N-Dimethylacetamide      Masaharu Fujitake         Spectrum assigned. 
(C4H9NO-H2O)                                       -water                                            V3 of 3 methyl tops  
 
C4H10O4                      Methyl lactate-water           Masaharu Fujitake         Manuscript in prep. 
(C4H8O3-H2O)                                                                                              Three conformers 
 
C4H12O5                      Methyl lactate-(water)2         Masaharu Fujitake        Spectrum assigned. 
(C4H8O3-(H2O)2)                                                                                            Two conformers 
 

mailto:masaharu@cphys.s.kanazawa-u.ac.jp
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        NAME OF             NAME OF                PRESENT STAGE 
FORMULA       COMPOUND       INVESTIGATOR           OF PROGRESS 
 
C5H12O5                      Methyl lactate-methanol        Masaharu Fujitake        Spectrum assigned. 
(C4H8O3-CH3OH)                                                                                           
 
C3H4D3NO                  N-methylacetamide(NCD3)    Masaharu Fujitake        Spectrum assigned. 
 (CH3CONHCD3)                            
 
C3H6DNO                   N-methylacetamide(ND)        Masaharu Fujitake       Spectrum assigned. 
 (CH3CONDCH3)                              
 
C3H4D3NO                  N-methylacetamide(CCD3)    Masaharu Fujitake       Spectrum assigned. 
 (CD3CONHCH3)                             
 
C3H9NO2                     N-methylacetamide-water     Masaharu Fujitake        Spectrum assigned. 
(C3H7NO-H2O)                                                                                               Two conformers 
 
C3H6D3NO2                 N-methylacetamide(CCD3)    Masaharu Fujitake       Spectrum assigned. 
(CD3CONHCH3-H2O)                              -water                                           
 
C3H6D3NO2                 N-methylacetamide(NCD3)    Masaharu Fujitake        Spectrum assigned. 
(CH3CONHCD3-H2O)                               -water                                           
 
C3H9NO18O               N-methylacetamide               Masaharu Fujitake       Spectrum assigned. 
(CH3CONHCH3-H2

18O)                 -(H2
18O)water                                           

 
C3H7D2NO2               N-methylacetamide               Masaharu Fujitake       Spectrum assigned. 
(CH3CONHCH3-D2O)                    -(D2O)water                                           
 
C3H8DNO2               N-methylacetamide               Masaharu Fujitake       Spectrum assigned. 
(CH3CONHCH3-DOH)                    -(DOH)water                                           
 
C3H8DNO2               N-methylacetamide               Masaharu Fujitake       Spectrum assigned. 
(CH3CONHCH3-HOD)                    -(HOD)water                                           
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        NAME OF             NAME OF                PRESENT STAGE 
FORMULA       COMPOUND       INVESTIGATOR           OF PROGRESS 
 
C3H8O4                        Methyl glycolate-water          Masaharu Fujitake        J. Mol. Spectrosc.,  
(C3H6O3-H2O)                                                                                                   343 (2018) 3-7. 
                                                                                           
C3H10O5                       Methyl glycolate-(water)2      Masaharu Fujitake        Spectrum assigned. 
(C3H6O3-(H2O)2)                                                                                              
 
C4H10O4                       Methyl glycolate-methanol     Masaharu Fujitake        Spectrum assigned. 
(C3H6O3-CH3OH)                                                                                              
 
C4H11NO                  1-amino-2-methyl-2-propanol    Masaharu Fujitake        Spectrum assigned. 
(NH2CH2C(CH3)2OH)                                                                                              
 
C4H13NO2                  1-amino-2-methyl-2-propanol    Masaharu Fujitake        Spectrum assigned. 
(NH2CH2C(CH3)2OH-H2O)                         -water                                             Two conformers 
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Name to whom queries should be addressed: Qian Gou and Gang Feng 
 
Mailing Address:   School of Chemistry and Chemical Engineering 

        Chongqing University  
        Daxuecheng South Rd. 55 
        Chongqing, 401331 

 
Telephone: (+86)-23-65678913      FAX: (+86)-23-65678669 
 
E-Mail: qian.gou@cqu.edu.cn; fengg@cqu.edu.cn  
 
   

FORMULA NAME OF COMPOUND NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C2H3F5O 
(CF3CF2H–H2O) pentafluoroethane–water complex Q.Gou, 

G.Feng1,2,3 Manu. Submitted 

C2H4F4O 
(CF3CFH2–H2O) 1,1,1,2-tetrafluoroethane–water complex X. Li2 spectra recorded 

C3H4F4O2 
(CF3CFH2–HCOOH) 

1,1,1,2-tetrafluoroethane–formic acid 
complex Y. Jin spectra recorded 

C2H4F2O2 
(CF2H2–HCOOH) Difluoromethane–formic acid complex Y. Jin Manu. Ready 

C7H7F3OS 
(CF3SC6H5–H2O) Trifluorothioanisole–water complex Y. Jin  Spectra recorded 

C5HF4N 
(2,3,4,6-FC6H) 2,3,4,6-Tetrafluoropyridine J. Wang spectra assigned, 13C and 15N 

isotopologues 

C6H4F3N 
(2-CF3pyridine) 2-tirfluoromethylpyridine X. Li spectra assigned, 13C and 15N isotopes 

C3H6F2O 
(CH3CHF2-H2O) Difluoroethane–water complex J. Chen spectra recorded 

C2H5ClF2O 
(CH3CClF2–H2O) 

1,1,1-Chlorodifluoroethane–water 
complex J. Chen Spectra recorded, analysis in progress 

C2H2ClF5O 
(CF3CClF2–H2O) Chloropentafluoroethane–water complex J. Chen spectra assigned 

C5H5F2NO 
(C5H3F2N–H2O) 2,3-difluoropyridine–water complex J. Wang manuscript ready for submit 

18O, D2O, DOH, HOD isotopes 
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FORMULA NAME OF COMPOUND NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C5H5F2NO 
(C5H3F2N–H2O) 2,6-difluoropyridine–water complex J. Wang 

 
Manuscript in preparation 

18O, D2O, DOH, HOD isotopes 

C5H2F3N 
(2,3,6-FC6H2) 

2,3,6-Trifluoropyridine J. Chen manuscript submitted 

C5H4F3NO 
(C5H2F3N–H2O) 2,3,6-Trifluoropyridine–water complex J. Wang Manuscript in preparation, 18O, D2O, 

DOH, HOD isotopes 

C6H4F5N 
(2,3,6-FC6H2-CH2F2) 

2,3,6-Trifluoropyridine–difluoromethane 
complex J. Wang spectra recorded 

C7H5ClF3N 
(C5H5N–CClFCF2) 

Pyridine–chlorotrifluoroethene complex Y. Zheng spectra recorded 

C2ArClF3 
(CClFCF2–Ar) chlorotrifluoroethene–Ar complex Y. Zheng J. Chem. Phys. accepted. 

C3ClF3O 
(CClFCF2–CO) 

chlorotrifluoroethene–carbon monoxide 
complex Y. Zheng Spectra recorded 

C3H4F6 
(CH2F2–CFH2CF3) 

Difluoromethane–tetrafluoroethane 
complex T. Lu spectra assigned, 3 conformers, 

13C isotopes. Manu. Ready 

C3H6F4 
(CH2F2–CHF2CH3) 

Difluoromethane–1,1-difluoroethane 
complex T. Lu spectra assigned, 3 conformers, 

13C isotopes, Manu. Ready 

C4H8F6 
((CH2F2)2–CHF2CH3) 

(Difluoromethane)2–1,1-difluoroethane 
complex T. Lu spectra assigned, 1 conformer 

C4H12OS 
(CH3CH2SH–
CH3CH2OH) 

Ethanethiol–ethanol complex J. Zhang spectra assigned, 1 conformer 

C4H10S2 
(CH3CH2SSCH2CH3) 

Diethyl disulfide J. Zhang spectra assigned, 2 conformers 
Manu. Submitted. 

C4H12S2 
(CH3CH2SH)2 

Ethanethiol dimer X. Li 1 conformer, analysis in progress 

C7H3F5 
(C6F5OCF3) 

pentafluoroanisole X. Li spectra assigned, 1 conformer 

C8H10O 
(C6H5CHCH2–H2O) Styrene–H2O complex Y. Zheng spectra assigned, 1 conformer, 

18O, D2O, DOH, HOD isotopes 

C8H5F3O 
(C6H5COCF3) 

2,2,2-trfluoroacetophenone J. Lei Manuscript in preparation 
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FORMULA NAME OF COMPOUND NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C8H7F3O2 

(C6H5COCF3-H2O) 

2,2,2-trfluoroacetophenone–water 
complex J. Lei spectra assigned, 1 conformer 

C7H4BrF3 

(3-Br-C6H4-CF3) 
3-bromobenzotrifluoride J. Lei Spectra assigned 

C6NH3F 
(2-F-4-CF3C6H3) 

2-Fluoro-4-methylpyridine S. Gao Manuscript in preparation 

C6NH5FO 

(2-F-4-CF3C6H3-H2O) 

2-Fluoro-4-methylpyridine–water 
complex S. Gao spectra assigned, 1 conformer 

C6H4F4O 
(C6F4H2–H2O) 

1,2,3,4-Tetrafluorobenzene–water 
complex X. Li spectra assigned, 1 conformer, 

18O, D2O, DOH isotopes 

C2H3S2F4N 
(C2S2F4–NH3) 

Tetrafluoro-1,3-dithietane–ammonia 
complex X. Li spectra assigned, 34S, 13C and  

15N isotopes, internal rotation 

C2H2F4O 
(C2F4–H2O) 

Tetrafluoroethylene–water complex Q. Gou1 Spectrum recorded 

C2H3F3O 
(CF3H–CH2O) 

Trifluoromethane–formaldehyde 
complex Q. Gou1,3,4 1 conformer, 4 states 

C3ClF7 
(C2F4–CClF3) 

Tetrafluoroethylene–
trifluorochloromethane complex 

G. Feng1 Spectrum recorded 

C4H4F4O4 
(CF2HCOOH)2 

α,α-F2-acetic acid dimer Q. Gou1 4 states, proton tunneling 

C4H10O3 
(CH(OCH3)3) 

trimethoxymethane G. Feng1,5 3 conformers assigned 

C6H5ClF3N 
(C6H5–CClF3) 

pyridine–trifluorochloromethane 
complex Q. Gou1 Manuscript submitted 

C6H2F5NO 
(C6F5–CH2O) pentafluoropyridine–formaldehyde Q. Gou3 Spectrum recorded 

C8H12S 

(CH3CH2SH-C6H6) 
ethanethiol–benzene complex G. Feng Spectrum recorded, analysis in 

progress 
 

1 Dipartimento di Chimica "G.Ciamician", Universita' di Bologna;  
2 Institut für Physikalische Chemie & Elektrochemie, Universität Hannover;  

3 Departamento de Quimica Fisica, Universidad de Valladolid;  
4 Departamento de Química Física, Universidad del País Vasco, Leioa;  
5Laboratoire Inter-Universitaire des Systemes Atmospheriques, Universite Paris Est Creteil;
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Name to whom queries should be addressed: Jens-Uwe Grabow 
 

Mailing Address:     Gottfried-Wilhelm-Leibniz-Universität 
      Institut für Physikalische Chemie & Elektrochemie 
      Callinstrasse 3a; D-30167 Hannover; Germany 
 
Telephone:     +49(511)762-3163 
Telefax:     +49(511)762-4009 
e-mail:      Jens-Uwe.Grabow@pci.uni-hannover.de 

 
  NAME OF   NAME OF  PRESENT STAGE   
FORMULA  COMPOUND  INVESTIGATOR OF PROGRESS                                       
 
AgI  silver iodide  L. Bizzocchig,  v = 1  
     B. M. Giulianog in progress 
 
CBF3O  carbon monoxide G. Fengb  structure, 18-O isotopologue 
(CO···BF3) ···trifluoroborane Q. Goub  J. Mol. Spectrosc. 335, 80(2017). 
     L. Evangelistig  
 
COSXe  carbonyl sulfide S. Herbers  mult. isotopologues 
(COS···Xe) ···xenon  D. Wachsmuth assigned, re structure 
     D. A. Obenchain 
     P. Kraus 
 
CBr2F2  dibromo-  D. A. Obenchain rot. spectrum, Br nq-hfs 

difluoromethane 
 
CH5NO2  formic acid  F. Lovasa  conformation, lam 
(CH2O2···H3N)  ···ammonia  G. T. Frasera  spectrum assigned 
     R. D. Suenramf 

 
C2H3F5O  pentafluoroethane G. Fengb  lam, structure  
(C2HF5···H2O) ···water  Q. Goub  spectrum assigned 
 
C4H4F8  1,1,1,2-tetrafluoro- G. Fengb  conformation, rs-structure 
((C2H2F4)2) ethane dimer  Q. Goub  J. Phys. Chem. A 121, 7876(2017). 
 

C2H5NO  cis N-methyl-  C. Evanst,  N nq-hfs, cd 
  formamide  D. McNaughtonk measurements completed 
 
C2H6Cl2Si dichloro-  D. Banser  lam, Cl nq-hfs 
  dimethylsilane  W. Caminatig,  analysis in progress 
     A. Lesarrie, 
     E. J. Cocineroo, 
     M. Schnell 

mailto:Jens-Uwe.Grabow@pci.uni-hannover.de
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  NAME OF   NAME OF  PRESENT STAGE   
FORMULA  COMPOUND  INVESTIGATOR OF PROGRESS                                       
C2H6Cl2Sn dichloro-  P. Ottavianig,  lam, Cl nq-hfs 
  dimethylstannane M. Schnell  spectrum assigned 
 
C2H6ArF2Ge difluoro-  P. Ottavianig,  lam,   
(C2H6F2Ge ··Ar)dimethylgerman M. Schnell  ms in preparation 
  ···argon 
 
C2H6O2S2 dimethyl sulfide L. Spadag  mult. isotopologues, lam, 33-S nq-

hfs 
(C2H6S ···SO2) ···sulfur dioxide   D. A. Obenchain analysis in progress 
     C. Puzzarinig 
 
C3H4Cl2F2O methoxyflurane A. Vegae,  conformations, Cl nq-hfs, rs-structure 
     E. J. Cocineroo analysis in progress 

 
C3H9ClGe chloro-   M. Schnell  73-Ge nq-hfs 
  trimethylgermane J. Fritzsche  analysis in progress 
 
C4H2O3  succinic anhydride M. K. Jahn,  rot. spectrum, theor. struct. calc. 

K. P. R. Nair,  hfs under study 
P. Godfreyk, 
D. McNaughtonk, 

     N. Vogtv 

      
C5H5F3O2 trifluoroacetone C. Pereze  rot. spectrum, conformations 
(C4H3F3O ···formaldehyde A. Lesarrie  analysis in progress 
···CH2O)    M. K. Jahn, 

D. Dewald 
 
C4H3F3O3 methyl 3,3,3-  D. Siekmann  lam, rot. spec.  

trifluoropyruvate    measurements in progress 
   

C4H6O2  vinylacetate  S. Genuit  lam, mult. isotopologues, high Ka, 
       analysis in progress 

 
C5H8O3  cyclobutanone  L. Evangelistig  rot. Spectrum, conformations 
(C4H6O  …formic acid  L. Spadag  Phys. Chem. Chem. Phys.19, 
…CH2O2)    W. Lig   204(2017). 
     S. Blancoe 

     J. C. Lopeze 
     A. Lesarrie 
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  NAME OF   NAME OF  PRESENT STAGE   
FORMULA  COMPOUND  INVESTIGATOR OF PROGRESS                                       
C4H7NO  acetone-  K. Aydt,  N nq-hfs, cd 
  cyanohydrin  M. J. Travers,  assignment completed 
     M. K. Jahn 
 
C5HN  pentadiine nitrile H. Spanj  measurements completed 
 
C5H8O2  acetylacetone  W. Caminatig,  enolic shape, lam 
     H. G. Kjaergaardc deuterated species in progress 
 
C5H8O2  methyl methacrylate S. Herbers  lam, rs-structure 

D.Wachsmuth  2 conformers assigned 
D. A. Obenchain accepted J. Mol. Spectrosc. 

 
C5H10O3  methyl methacrylate S. Herbers  lam, rot. spec. 
(C5H8O2  ···water     assignment in progress 

···H2O) 

 
C10H16O4 methyl methacrylate S. Herbers  rot. Spectrum, lam,  
((C5H8O2)2) dimer      ms in preparation 
 
C5H9N  2-cyano-butane O. Zingsheimj  conformation, N nq-hfs 
     N. Wehres  J. Phys. Chem. A 121, 7121(2017). 
 
C5H16SiSn dimethylsilyl-  J. T. Hougena,  lam 
  trimethylstannane M. Schnell  assignment in progress 
 
 
C6H3F3O  3,4,5-trifluoro - K.P.R. Nair  rs-structure 

phenol   D. A. Obenchain spectrum assigned 
 
C6H4F2O  2,3-difluoro -  K.P.R. Nair  rs-structure 

phenol      ms in preparation 
 
C6H4F2O  2,4-difluoro -  K.P.R. Nair  rs-structure 

phenol   D. Dewald  J. Mol. Spectrosc. 335, 23(2017).  
D. Wachsmuth  

 
C6H4F2O  3,4-difluoro -  K.P.R. Nair  rs-structure 

phenol      spectrum assigned 
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  NAME OF   NAME OF  PRESENT STAGE   
FORMULA  COMPOUND  INVESTIGATOR OF PROGRESS                                       
C6H4F2O  3,5-difluoro -  D. Dewald  lam 

phenol      analysis completed 
 
 
 
C6H4N2  2-cyano pyridine D. Prudenzano , 2xN nq-hfs, rs-structure 
     D. Wachsmuth, ms in preparation 
     M. K. Jahn, 
     D. McNaughtonk 
 
C6H4N2  3-cyano pyridine D. Prudenzano , 2xN nq-hfs, rs-structure 
     D. Wachsmuth, ms in preparation 
     M. K. Jahn, 
     D. McNaughtonk 
 
C6H7N  4-picoline  S. Herbers,  lam, N nq-hfs, 

M. K. Jahn,  analysis in progress 
D. Wachsmuth 
J. Matysiki 
V. V. Ilyushinp 

W. Caminatig 
 
C6H11NO ɛ-caprolactam  D. Wachsmuth N nq-hfs , pseudo-rot.,  
     M. Vallejoe  spectra assigned 
 
C6H12O  oxepane  J. Borter,  rot. Spectrum, pseudo-rot. 
     D. Wachsmuth, spectrum assigned 
     A. Lesarrie 

 
C6H13N  azepane  D. Wachsmuth, N nq-hfs, pseudo-rot. 
     M. Vallejoe  spectra assigned 
 
C7H6F2  2,3-difluoro-  K. P. R. Nair  lam, Stark effect, rs-structure 
  toluene      spectra assigned 
 
C7H6F2  2,4-difluoro-  K. P. R. Nair   lam, Stark effect, rs-structure 
  toluene      accepted J. Mol. Spectrosc. 
 
C7H6F2  2,5-difluoro-  K. P. R. Nair   lam, Stark effect, rs-structure 
  toluene   A. Lessarie  J. Mol. Spectrosc. 337, 46(2017). 
     D. Wachsmuth 
 
C7H6F2  3,4-difluoro-  K. P. R. Nair   lam, Stark effect, rs-structure 
  toluene      spectra assigned 
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  NAME OF   NAME OF  PRESENT STAGE   
FORMULA  COMPOUND  INVESTIGATOR OF PROGRESS                                       
C7H7Cl  meta-chloro-  K. P. R. Nair   lam, Cl nq-hfs 
  toluene   V. V. Ilyushinp ms in preparation 
 
C7H7Cl  para-chloro-  K. P. R. Nair   lam, Cl nq-hfs 
  toluene   V. V. Ilyushinp ms in preparation 
 
C7H7F  meta-fluoro-  K. P. R. Nair   lam, rs-structure 
  toluene      analysis completed 
 
 
C7H12  cycloheptene  D. Wachsmuth structure 
        spectrum assigned 
 
C7H12O  cycloheptanone D. Wachsmuth, lam, pseudo-rot. 
     M. K. Jahn  spectrum assigned 
 
C7H14N2O2 N-acetyl-  I. Leóne,  conformers, N nq-hfs 
  L-valinamide  E. R. Alonsoe,  Phys.Chem.Chem.Phys.19, 

24985(2017). 
     S. Matae, 
      C. Cabezase, 
     M.A. Rodrigueze 
 
C8H4N2  1,2-dicyano-  E. Locatelli  N nq-hfs, structure, 

benzene  D. Dewald  ms in preparation 
   M. K. Jahn 

 
C8H4N2  1,3-dicyano-  D. Dewald  N nq-hfs, structure, 

benzene  M. K. Jahn  ms in preparation 
   M. Jüstel 
   F. Lovasa 

 
C8H8O  para-tolualdehyde W. Caminatig  lam, torsionally excited states, 
     A. Hight-Walker a ms in preparation 

J. T. Hougena 
I. Kleinerq 

     J. Gaußh 
H. Saal 

 
C8H12N  cyanocycloheptane D. Wachsmuth lam, N nq-hfs, conformation 
     A. Lesarrie  ms in preparation 
 
C9H6O2  coumarin  H. V. L. Nguyenm rot. spectrum, rs-structure 
        ms in preparation 
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  NAME OF   NAME OF  PRESENT STAGE   
FORMULA  COMPOUND  INVESTIGATOR OF PROGRESS                                       
C9H7NO  8-hydroxy-  D. Wachsmuth N nq.hfs, cd 

quinoline  D. McNaughtonk main species assigned 
 
C10H16O  2-decalone  M. K. Jahn,  rot. spectrum, 
     D. Wachsmuth ChemPhysChem 18, 3620(2017). 
     A. Lesarrie 

 
C11H7N  1-cyano-  M. J. Travers,  N nq-hfs, cd 
  naphthalene  D. McNaughtonk assignment completed 
     M. K. Jahn 
 
 
C11H7N  2-cyano-  M. J. Travers,  N nq-hfs, cd 
  naphthalene  D. McNaughtonk assignment completed 
     M. K. Jahn 
 
C11H15NO2 butamben  M. Vallejoe,  conformation(s), rs-structure 
     W. Caminatig,  ms in preparation 
     E. J. Cocineroo 

 
C11H15NO2 isobutamben  M. Vallejo e,  conformation(s), rs-structure 
     W. Caminatig,  ms in preparation 
     E. J. Cocineroo 

 
C13H9N  5,6-benzoquinoline M. J. Travers,  N nq-hfs, cd, inertia defect 
     M. K. Jahn  Phys.Chem.Chem.Phys. 19,  
     D. Wachsmuth 9870(2017). 
     D. McNaughtonk  
     P. Godfreyk 

 
C13H9N  7,8-benzoquinoline M. J. Travers,  N nq-hfs, cd, inertia defect 

     M. K. Jahn  Phys.Chem.Chem.Phys. 19,  
     D. Wachsmuth 9870(2017). 
     D. McNaughtonk  
     P. Godfreyk 

 
C13H11NO benzanilide  S. Herbers,  lam, N nq-hfs,  submitted 
     D. Wachsmuth,   
     M. K. Jahn 
 
C15H9N  9-cyano-  M. J. Travers,  N nq-hfs, cd 
  phenanthrene  M. K. Jahn  ms in preparation 
     D. McNaughtonk  
     P. Godfreyk 
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  NAME OF   NAME OF  PRESENT STAGE   
FORMULA  COMPOUND  INVESTIGATOR OF PROGRESS                                       
C15H9N  9-cyano-  M. J. Travers,  N nq-hfs, cd 
  anthracene  M. K. Jahn  ms in preparation 
     D. McNaughtonk  
     P. Godfreyk 
 
ClFLi2  dilithium chloride R. J. Mawhorterl structure 
  fluoride     measurement in progress 
 
ClRb  rubidium chloride R. J. Mawhorterl isotopologues, fs/hfs 

Measurement/assignment completed 
 
CsF2Li  lithium caesium R. J. Mawhorterl structure 
  difluoride     measurement in progress 
 
CuI  copper iodide  L. Bizzocchig,  nq-hfs, spin-spin coupling, v = 1, 
     B. M. Giulianog in progress 

 
FK  potassium flouride R. J. Mawhorterl isotopologues, fs/hfs 

Measurement/assignment completed 
       
FPb  lead flouride  R. J. Mawhorterl isotopologues, fs/hfs, v > 0 
     T. J. Searss  measurement in progress 
      
FRb  rubidium flouride R. J. Mawhorterl isotopologues, fs/hfs 
        Measurement/assignment completed 
       
FYb  ytterbium flouride R. J. Mawhorterl, isotopologues, fs/hfs, Zeeman effect 
     T. C. Steimleu  measurement in progress 
 
F2KLi  lithium potassium R. J. Mawhorterl structure 
  difluoride     assignment completed 
 
F2LiRb  lithium rubidium R. J. Mawhorterl structure 
  difluoride     measurement/assignment in progress 
 
HF5OTe  teflic acid  S. Herbers  re-structure,  
     D. A. Obenchain ms in preparation 
     P. Kraus 
     D. Wachsmuth 
 
IK  potassium iodide R. J. Mawhorterl isotopologues, fs/hfs 
        measurement/assignment completed 
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  NAME OF   NAME OF  PRESENT STAGE   
FORMULA  COMPOUND  INVESTIGATOR OF PROGRESS                                       
IRb  rubidium iodide R. J. Mawhorterl isotopologues, fs/hfs 
        measurement/assignement completed 
EXPERIMENTAL  Hannover FTMW spectrometer control & analysis software is available at  

http://www.pci.uni-hannover.de/~lgpca/spectroscopy/ftmw  
 
a Physics Laboratory, National Institute of Standards and Technology, Gaithersburg, MD 20899, 

USA. 
b School of Chemistry and Chemical Engineering, Chongqing University, Chongqing, 401331, 

CN. 
c Department of Chemistry, University of Otago, Dunedin, NZ. 
d Ioffe Physico-Technical Institute, 194021 St. Petersburg, RUS. 
e Departamento de Química Física y Química Inorgánica, U. de Valladolid, 47071 Valladolid, E. 
f Department of Chemistry, University of Virginia, Charlottesville, VA 22904, USA. 
g Dipartimento di Chimica "G. Ciamician", Università degli Studi di Bologna, 40126 Bologna, I. 
h Institut für Physikalische Chemie, Johannes-Gutenberg-Universität, 55128 Mainz, D. 
i Institut für Analytische Chemie, Universität Leipzig, 04103 Leipzig, D. 
j I. Physikalisches Institut, Universität zu Köln, 50937 Köln, D. 
k School of Chemistry, Monash University, Clayton, Victoria 3800, AUS. 
l Department of Physics and Astronomy, Pomona College, Claremont, CA 91711, USA. 
m Institut f. Physikalische Chemie, Rheinisch-Westfälische-Technische-Hochschule, 52074 

Aachen, D. 
n Instituto de Química Médica, CSIC, Madrid, E. 
o Departamento de Química Física, U. del País Vasco, 48080 Bilbao, E. 
p Institute of Radio Astronomy, NASU, 61002 Kharkov, Ukraine. 
q Laboratoire Interuniversitaire des Systèmes Atmosphériques, CNRS/U. Paris 7&12, 94010 

Créteil, F. 
r Department of Physics and Astronomy, The University of Oklahoma, Norman, OK 73072, USA. 
s Chemistry Department, Brookhaven National Laboratory, Upton, NY 11973, USA. 
t Department of Chemistry, University of Leicester, LE1 7RH   Leicester, UK. 
u Department of Chemistry and Biochemistry, Arizona State University, Tempe, AZ 85287, USA. 
v Arbeitsgruppe Chemieinformationssysteme, Universität Ulm, 89081 Ulm, D.. 
w Saint-Petersburg University, 194021 St. Petersburg, RUS. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.pci.uni-hannover.de/%7Elgpca/spectroscopy/ftmw
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Name (to whom queries should be addressed): Peter Groner, James R. Durig 
 
Mailing Address: Department of Chemistry, University of Missouri – Kansas City 
 5100 Rockhill Rd., Kansas City, MO 64110-2499, USA 
 
Telephone: (816) 235-5988 Fax: (816) 235-2290 
e-mail: gronerp@umkc.edu;     durigj@umkc.edu 
 
FORMULA NAME OF 

COMPOUND 
INVESTIGATOR PRESENT STAGE 

OF PROGRESS 

C2H5NO2 
(NH2COOCH3) 

methyl carbamate with Medvedev,d De Luciad sub-mm of CH3 tors. 
exc. state 

    
C2H6O dimethyl ether with De Lucia d, Endres e, 

Müller e, Herbst a 
tors. excited states, 
sub-mm assigned 

    
C3H6O acetone 

 
with Christen f MW-MW-DR in 17 

MS in preparation 
    
C2H7P ethylphosphine  ERHAM analysis for 

doublets or quartets 
in vib exc states 

    
C4H7F3Si 
(C4H7SiF3) 

Cyclobutyl 
trifluorosilane 

Pate,a Durig, Guirgis,b 
Deodhar 

FTMW assigned MS 
in preparation 

    
C4H8Cl2Si 
(C4H7SiHCl2) 

Cyclobutyl 
dichlorosilane 

Durig, Brenner In progress 

    
C4H10Si 4-silyl-1-butene Durig, Panikar, Tubergen c 2 conformers 

assigned 
 
a Department of Chemistry, Univeristy of Virginia, Charlottesville, VA 22904 
b Department of Chemistry and Biochemistry, College of Charleston, Charleston, SC 

29424 
c Department of Chemistry, Kent State University, PO Box 5190, Kent, OH 44242 
d Department of Physics, The Ohio State University, Columbus, OH 43210 
e I. Physikalisches Institut, Universität zu Köln, Cologne, Germany 
f Institute Phys. & Theor. Chemistry, University of Tübingen, D-72076 Tübingen, 

Germany 
 
 
 
 
 
 



  Lab 15 

45 
 

Name to whom queries should be addressed: Garry S. Grubbs II 
 
Mailing Address:   Department of Chemistry 

        Missouri University of Science & Technology 
        400 W. 11th St. 
        Rolla, MO 65409 

 
Telephone: (573) 341-6281      FAX: (573) 341-6033 
 
E-Mail: grubbsg@mst.edu   
 
Website: http://web.mst.edu/~grubbsg/ 
  

 
FORMULA 

 
C10H14O 

 
 
 
 
 

ArClH 
(Ar-HCl) 

 
 
 

AuClH2 
(H2-AuCl) 

 
 

C6H4ArF2 
 
 
 

C3H2BrF5 
 
 
 
 

AgClD2 
AgClDH 

(D2-AgCl and 
HD-AgCl) 

 
C10H16O 

 

 

 

 

NAME OF 
COMPOUND 

 
Verbenone 

 
 
 
 
 

Ar-Hydrogen Chloride 
Complex 36Ar/37Cl, 
38Ar/35Cl, 38Ar/37Cl 

isotopologues 
 

Hydrogen-Gold 
Chloride complex 

 
 

Ar-1,3-Difluorobenzene 
vdW Complex 

 
 

3-Bromo-1,1,1,2,2-
Pentafluoropropane 

 
 
 

Deuterium-Silver 
Chloride complex 

 
 
 

Myrtenol 
 
 
 
 

NAME OF 
INVESTIGATOR 

 
F. E. Marshall1, G. Sedo8, C. 
West13, B. H. Pate13, S. M. 

Allpress15, C. J. Evans15, P. D. 
Godfrey16, D. McNaughton16, 

G. S. Grubbs II1 
 

F. E. Marshall1, J. L. Neill13, 
M. T. Muckle13, B. H. Pate13, 
Z. Kisiel17, G. S. Grubbs II1  

 
 

D. A. Obenchain2, G. S. 
Grubbs II1, H. M. Pickett2, 

S. E. Novick2 
 

F. E. Marshall1, R. Dorris12, 
S. A. Peebles12, R. A. 

Peebles12, G. S. Grubbs II1 
 

F. E. Marshall1, N. Moon1, 
T. D. Persinger1, D. J. 

Gillcrist1, N. E. Shreve1, W. 
C. Bailey7, G. S. Grubbs II1 

 
D. A. Obenchain2, G. S. 

Grubbs II1, D. S. Frank, H. M. 
Pickett2, S. E. Novick2 

 
 

F. E. Marshall1, G. Sedo8, G. 
S. Grubbs II1 

 
 
 

PRESENT STAGE 
OF PROGRESS 

 
Published in J. Molec. 

Spectrosc. 342 (2017) 109. 
 
 
 
 

Published in J. Molec. 
Spectrosc. 344 (2018) 34. 

 
 
 

Published in J. Chem. Phys. 
146 (2017) 204302. 

 
 

Submitted to J. Phys. Chem. 
A 
 
 

Submitted to Mol. Phys. 
 
 
 
 

Manuscript in Preparation 
 
 
 
 

Manuscript in Preparation 
 
 
 
 

http://web.mst.edu/%7Egrubbsg/
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FORMULA 

 
C11H18O 

 
 

C3ClF6O 
 
 

C3Cl2F4O 
 
 

C3H2ClF3O 
 
 

BaS 
 
 
 

C4H6F2Si 
 
 
 

C4H6F2Si 
 
 
 
 

C4H8F2Si 
 
 
 
 

C4H8Si 
 
 
 
 

C5H10ClFSi 
 
 
 
 

C2HBrF4 
 
 

C4H6F3I 
 
 

ClCuH2 
(H2-CuCl) 

 

NAME OF 
COMPOUND 

 
Nopol 

 
 

Chloroperfluoroacetone 
 
 

1,3-dichloro-1,1,3,3-
tetrafluoroacetone 

 
1-chloro-3,3,3-
trifluoroacetone 

 
Barium Monosulfide 

 
 
 

1,1-Difluorosilacyclopent-2-
ene 

 
 

1,1-Difluorosilacyclopent-3-
ene 

 
 
 

1,1-Difluorosilacyclopentane 
 
 
 
 

Silacyclopent-3-ene 
 
 
 
 

1-Fluoro-1-
chloromethylsilacyclopentane 

 
 
 

2-Bromo-1,1,1,2-
tetrafluoroethane 

 
3-iodo-1,1,1-trifluorobutane 

 
 

Hydrogen-Copper 
Chloride complex 

 

NAME OF 
INVESTIGATOR 

 
F. E. Marshall1, G. Sedo8, G. 

S. Grubbs II1 

 
W. C. Bailey7, S. A. Cooke4, 

G. S. Grubbs II1 
 

W. C. Bailey7, S. A. Cooke4, 
G. S. Grubbs II1 

 
S. A. Cooke4 and 
G. S. Grubbs II1 

 
G. S. Grubbs II1, C. T. 

Dewberry5, K. C. Etchison6, 
S. A. Cooke4 

 
F. E. Marshall1, G. Jones10, 

T. Carrigan-Broda10, G. 
Guirgis10, G. S. Grubbs II1 

 
F. E. Marshall1, A. J. 

Duerden1, G. Jones10, T. 
Carrigan-Broda10, G. 

Guirgis10, G. S. Grubbs II1 
 

F. E. Marshall1, D. J. 
Gillcrist1, G. Jones10, T. 

Carrigan-Broda10, G. 
Guirgis10, G. S. Grubbs II1 

 
F. E. Marshall1, N. Moon1, 

G. Jones10, T. Carrigan-
Broda10, G. Guirgis10, G. S. 

Grubbs II1 
 

F. E. Marshall1, I. Sedlacek1, 
G. Jones10, T. Carrigan-

Broda10, G. Guirgis10, G. S. 
Grubbs II1 

 
F. E. Marshall1, J. Isert1, G. 

S. Grubbs II1 
 

F. E. Marshall1, J. Isert1, G. 
S. Grubbs II1 

 
D. A. Obenchain2, G. S. 

Grubbs II1, H. M. Pickett2, 
S. E. Novick2 

PRESENT STAGE 
OF PROGRESS 

 
Manuscript in Preparation 

 
 

Manuscript in Preparation 
with C3Cl2F4O 

 
Manuscript in Preparation 

with C3ClF6O 
 

Manuscript in Preparation 
 
 

Manuscript in Preparation 
 
 
 

Manuscript in Preparation 
 
 
 

Manuscript in Preparation 
 
 
 
 

Manuscript in Preparation 
 
 
 
 

Manuscript in Preparation 
 
 
 
 

Experiments Completed: 
Assignments in Progress 

 
 
 

Experiments Completed; 
Assignments in Progress 

 
Experiments Completed; 
Assignments in Progress 

 
Experiments Completed; 
Assignments in Progress 
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FORMULA 
 

CF2I2 
 
 

C3H5ClO 
 
 

C2H12Si3 
 
 
 
 

C5H7NO 
 
 
 
 
 
 

C3H7F5O5 
(C3HF5O2-(H2O)3) 

 
 
 

H2O3 
(H2O-O2) 

 
 

C14H20O 
 
 
 
 
 

ClPb 
 
 
 
 

CO3 
(CO-O2) 

 
 

ClHO2 
(HCl-O2) 

 
 
 

 

 
NAME OF 

COMPOUND 
 

Difluorodiiodomethane 
 
 

Chloroacetone 
 
 

Trisilylpentane 
 
 
 
 

1-sila-1-isocyanocyclopent-3-
ene 

 
 
 
 
 

Perfluoropropionic Acid 
Triihydrate Complex 

 
 
 

Water-Oxygen vdW complex 
 
 
 

Verbenone-3-butyn-2-ol vdW 
Complex (chiral tag) 

 
 
 
 

Lead Monochloride 
 
 
 
 

Carbon Monoxide-Oxygen 
vdW complex 

 
 

Hydrogen Chloride-Oxygen 
vdW complex 

 
 
 

 
NAME OF 

INVESTIGATOR 
 

G. S. Grubbs II1 and S. A. 
Cooke4 

 
F. E. Marshall1, S. A. Cooke4, 

G. S. Grubbs II1 

 
F. E. Marshall1, W. R. N. 

Tonks10, D. J. Gillcrist1, C. J. 
Wurrey9, G. Guirgis10, G. S. 

Grubbs II1 
 

F. E. Marshall1, D. V. 
Hickman10, M. H. Palmer11, 
C. J. Wurrey9, N. Moon1, T. 

D. Persinger1, B. H. Pate13, N. 
Seifert13, G. Guirgis10, G. S. 

Grubbs II1 
 

G. S. Grubbs II1, D. A. 
Obenchain2, S. A. Cooke4, S. 
E. Novick2, A. Serrato III3, 

W. Lin3 
 

A. J. Duerden1, F. E. 
Marshall1, N. Moon1, T. D. 
Persinger1, G. S. Grubbs II1 

 
L. Evangelisti14, K. J. 

Mayer13, M. S. Holdren13, T. 
Smart13, C. West13, B. H. 

Pate13, G. Sedo8, F. Marshall1, 
G. S. Grubbs II1 

 
G. S. Grubbs II1, S. 

Norman1, R. Dawes1, B. E. 
Long2, C. T. Dewberry5, S. 

A. Cooke4 
 

F. E. Marshall1, D. J. 
Gillcrist1, N. Moon1, T. D. 
Persinger1, G. S. Grubbs II1 

 
A. J. Duerden1, F. E. 

Marshall1, D. J. Gillcrist1, N. 
Moon1, T. D. Persinger1, G. 

S. Grubbs II1 

 
 

 
PRESENT STAGE 

OF PROGRESS 
 

Experiments Completed; 
Assignments in Progress 

 
Experiments Completed;  
Assignments in Progress 

 
Experiments Completed; 
Assignments in Progress 

 
 
 

Experiments Completed; 
Assignments in Progress 

 
 
 
 
 

Experiments Completed; 
Assignments in Progress 

 
 
 

Experiments Completed; 
Assignments in Progress 

 
 

Assignments in Progress 
 
 
 
 
 

Experiments Completed; 
Assignments in Progress 

 
 
 

Experiments in Progress 
 
 
 

Experiments and 
Assignments in Progress 
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1. Missouri University of Science and Technology (Address above) 
2. Wesleyan University, Middletown, CT, 06459 
3. University of Texas Rio Grande Valley, Brownsville, TX, 78520 
4. State University of New York-Purchase College, Purchase, NY, 10577 
5. Kettering University, Flint, MI 48504 
6. Touro College, New York, NY, 10023 
7. Kean University, Union, NJ 07083 
8. University of Virginia-Wise, Wise, VA 24293 
9. University of Missouri-Kansas City, Kansas City, MO 64110 
10. College of Charleston, Charleston, SC 29424 
11. University of Edinburgh, Edinburgh, Scotland, EH9 3FJ 
12. Eastern Illinois University, Charleston, IL 61920 
13. University of Virginia, Charlottesville, VA 22904 
14. Universitá di Bologna, Bologna, Italy 
15. University of Leicester, Leicester, UK, LE1 7RH 
16. Monash University, Victoria, Australia 
17. Polish Academy of Sciences, Warsaw, Poland 
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Name to whom queries should be addressed: Kensuke Harada, Keiichi Tanaka 
 
Mailing address @Department of Chemistry, Faculty of Science, Kyushu 

University, Motooka 744, Nishiku, Fukuoka, 819-0395, 
JAPAN 

 
Telephone: 092-802-4121 @@Telefax: 092-802-4121 
 
Electronic Mail: kh.scc@chem.kyushu-univ.jp; ktanaka@chem.kyushu-univ.jp 
 
 
  NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS         

C2H3  Vinyl  M. Hayashi  Pure rotational transitions 
(HDCCH)   H. Matsubayashi for the cis-tautomer 
      assigned and analyzed. 
      Manuscript in preparation. 

C2D3 Vinyl M. Ohtsuki Proton tunneling transitions 
(D2CCD)   H. Matsubayashi assigned and analyzed. 
      Manuscript in preparation. 

CCoO Cobalt carbonyl T. Hikida Rotational spectrum in the 
(CoCO)   M. Hayashi Ω = 3=2 and 5/2 spin states 
      and vibrationally excited states 
      assigned and analyzed. 
      Manuscript in preparation. 

FeNO Iron nitrosyl M. Nakashima Rotational spectrum in the 
    S. Ikeda ground and vibrationally 
      excited states assigned. 

C3H4O2 Malonaldehyde T. Baba Proton tunneling spectrum. 
    K. Tanaka Collaboration with Dr. 
      K.M.T. Yamada (NIRE). 

C7H6O2 Tropolone H. Matsumoto Spectrum assigned. 
(C7H5O2D)     Tunneling Splitting was detected. 
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  NAME OF NAME OF  PRESENT STAGE 
FORMULA  COMPOUND  INVESTIGATOR  OF PROGRESS  

CHHeN Helium-hydrogen K. Harada  Millimeterwave spectrum of 

(He HCN) cyanide complex K. Tanaka  internal rotation hot band and 
      intermolecular stretching band. 
      Munuscript in preparation. 

CHHeN Helium-hydrogen K. Harada  Millimeterwave spectrum of 

(He DCN) cyanide complex M. Takagi  internal rotation fundamental 
    M. Takamori  and hot bands. 

CHNNe Neon-hydrogen K. Harada  Millimeterwave spectrum of 

(Ne HCN) cyanide complex A. Okumura  internal rotation bands. 
    K. Hagi  Munuscript in preparation. 

CHNNe Neon-hydrogen M. Takagi  Millimeterwave spectrum of 

(Ne DCN) cyanide complex N. Oyamada  internal rotation bands. 

CHArN Argon-hydrogen S. Matsushita  Millimeterwave spectrum of 

(Ar HCN) cyanide complex   the j=3-2 internal rotation band. 

CHArN Argon-hydrogen R. Watanabe  Millimeterwave spectrum of 

(Ar DCN) cyanide complex   the j=2-1 internal rotation band. 

CH3N Hydrogen-hydrogen K. Hagi  Millimeterwave absorption 

(H2 HCN) cyanide complex R. Yamanaka  spectrum of internal rotation band 
    M. Ishiguro  observed and assigned. 
    K. Harada    
    K. Tanaka    

CH3N Hydrogen-hydrogen M. Ishiguro  FTMW and MMW spectra have 

(H2 DCN) cyanide complex K. Harada  been observed and analyzed. 
    K. Tanaka  Manuscript in preparation. 
    T. Tanaka    
    M. Nakajima    
    Y. Sumiyoshi    
    Y. Endo    

ClH3 Hydrogen-hydrogen M. Ishiguro  Pure rotational spectrum 

(H2 HCl) chloride complex   assigned and analyzed. 



  Lab 16 

51 
 

 
  NAME OF NAME OF  PRESENT STAGE 
FORMULA  COMPOUND  INVESTIGATOR  OF PROGRESS         

ClH3  Hydrogen-hydrogen K. Nagata  Pure rotational spectrum 

(H2 DCl) chloride complex   observed and analyzed. 

FH3 Hydrogen-hydrogen T. Moriyama  Pure rotational spectrum 
(H2 HF) uoride complex Y. Iwasaki  observed. 

(H2 DF)       

CHFO2 Carbon dioxide- K. Harada  Millimeterwave spectrum 

(OCO HF) hydrogen  oride M. Ishiguro  of vdw bend band. 

(OCO DF) complex C. Whitham    

H4O Hydrogen-water K. Harada  Pure rotational 
(H2 H2O) complex C. Whitham  Millimeterwave 
(H2 D2O)   Y. Iwasaki  spectrum observed. 
    T. Giesen  Manuscript in preparation. 
    K. Tanaka    

C2H2N2 Hydrogen cyanide K. Harada  Millimeterwave 

(HCN DCN) dimer M. Shirasaka  spectrum of 
(DCN HCN)   K. Tanaka  high-J rotational lines. 

(DCN DCN)     Manuscript in preparation. 

C2H2N Cyanomethyl radical M. J. Tsuchiya  Spectrum in excited 
(CH2CN)     vibrational states observed. 

Cl2Sn Tin dichloride K. Uemura  Spectrum assigned. 
(SnCl2)       

ClSi+ Silicon chloride ion K. Tanaka  FTMW spectrum in the ground 
(SiCl+)   K. Harada  and excited vibrational states. 
    C. Cabezas  J. Mol. Spectrosc., 345, 39 (2018). 
    Y. Endo    

FGe+ Germanium  fluoride K. Tanaka  In progress 
(GeF+) ion     
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  NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS         

C3H6  Cyclopropane  K. Tanaka  Centrifugal distortion 
      induced transitions. 

C3H4 Allene K. Tanaka Vibrationally induced 
      transitions. 
      Manuscript in preparation. 

F3OP Phosphoryl  uoride K. Someya LMDR in excited 
(POF3)     states in progress. 

F3HSi Trifluorosilane K. Harada LMDR 
(HSiF3)     Manuscript in preparation. 
(DSiF3)       

CH3F Methyl fluoride K. Harada LMDR 
(CH3F)     Manuscript in preparation. 
(CD3F)       

CH3I Methyl iodide K. Harada LMDR in progress. 

C2HF Fluoroacetylene Y. Nakahara LMDR in progress. 
(HCCF)       

C2H3N Methyl cyanide T. Oyama LMDR in progress. 
(CH3CN)       

C2H3N Methyl isocyanide T. Oyama LMDR 
(CH3NC)     Manuscript in preparation. 

C3HN Cyanoacetylene K. Tanaka LMDR in progress. 
(DCCCN)       

CFN Cyanogen  uoride S. Matsuba LMDR in progress. 
(FCN)       

ClF5S Sulfur chloride K. Harada LMDR in progress. 
(SClF5) penta uoride     
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Name to whom queries should be addressed:     Eizi Hirota 
Mailing Address  The Graduate University for Advanced Studies 
   Hayama, Kanagawa 240-0193, JAPAN 
Telephone: +81-46-858-1500     Telefax: +81-46-858-1542 
Electronic Mail:   ehirota@triton.ocn.ne.jp; hirota@soken.ac.jp 
 
 NAME OF NAME OF        PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS 
 
C6H10S 7-Thiabicyclo K. Irie Work in progress. 
 [2.2.1]heptane 
 
HNO Nitroxyl K. Takagib Manuscript in 
  S. Saitoc preparation. 
 
ClOS ClSO radical S. Saitoc Work almost 
[ClSO]   completed. 
 
CH3O2 Methyl peroxide K. Katohd Manuscript in 
[CH3OO]  Y. Endod preparation. 
  E. Hirota 
 
C4H6D2 Cyclobutane-1,2-d2 E. Hirota cis, trans, work 
   completed. 
 
C4H4D4 Cyclobutane-1,1,3,3,-d4 E. Hirota Work completed. 
 
KO Potassium monoxide C. Yamada 2Π, 2Σ+, work 
   almost completed. 
 
BH4N Aminoborane W. Lewis-Bevan Work almost 
   completed. 
 
BH4Li Lithium Y. Kawashimaa Excited vibrational 
 tetrahydroborate  states, work in 
   progress. 
 
BH4K Potassium Y. Kawashimaa Excited vibrational 
 tetrahydroborate  states, work almost 
   completed. 
 
 
 
 
 
 

mailto:ehirota@triton.ocn.ne.jp
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 NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS 
 
C2H4N2S Dinitrogen-ethylene S. Iwanoa Spectra assigned 
[N2-(CH2)2S] sulfide Y. Kawashimnaa for N2, N15N, 
  E. Hirota 15N2 species 
 
C2H6N2O Dinitrogen-dimethyl ether Y. Kawashimaa Spectra assigned 
[N2-(CH3)2O]  E. Hirota for N2, N15N, 15N2 
   species. 
 
C2H6N2S Dinitrogen-dimethyl S. Iwanoa Spectra assigned 
[N2-(CH3)2S] sulfide Y. Miyawakia for N2,N15N, 
  Y. Kawashimaa 15N2 species 
  E. Hirota 
   
C3H6N2O2 Malonamide T. Usamia Manuscript prepared. 
[NH2COCH2CONH2]  Y. Kawashimaa 
  R. D. Suenrame 
  E. Hirota 
 
C3H6O Propylene oxide E. Hirota Work completed. 
[CH3CH(O)CH2]  Y. Kawashimaa 
 
C3H6O2S Carbon dioxide-dimethyl- S. Iwanoa Work in progress, 
[CO2-(CH3)2S] sulfide Y. Kawashimaa two states assigned. 
  E. Hirota 
 
C3H7NO N-Ethylformamide K. Ohbaa Second conformer 
[HCONHCH2CH3]  T. Usamia assigned. 
  Y. Kawashimaa  
  E. Hirota  
 
C3H8OS 3-Mercapto-1- propanol Y. Tanakaa Five rotamers 
[OHCH2CH2CH2SH]  Y. Kawashimaa assigned. 
  E. Hirota 
 
C4H6O2 Carbon monoxide H. Mizunoa Anti form: normal, 
[CO-CH3CH(O)CH2] -propylene oxide Y. Kawashimaa 13CO, C18O  
  E. Hirota species, assigned. 
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 NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS 
 
C4H6O3 Propylene carbonate T. Kinjoa Normal,  
[CH3CH(CO3)CH2]  Y. Kawashimaa 13C (4 species),  
  E. Hirota 18O (3 species) 
   assigned. 
 
C4H7NO2 Diacetamide Y. Kawashimaa A state and E state 
[(CH3CO)2NH]  R. D. Suenrame assigned. 
  E. Hirota 
 
C4H8N2O2 Nα-Acetylglycinamide Y. Kawashimaa A state assigned,  
[CH3CONHCH2CONH2]  R. J. Lavriche E state assignment 
  R. D. Suenrame in progress. 
  E. Hirota 
 
C4H9NO N-Ethylacetamide Y. Kawashimaa Manuscript prepared. 
[CH3CONHCH2CH3]  T. Usamia 
  K. Ohbaa 
  R. D. Suenrame   
  E. Hirota 
 
C4H10O n-Butanol T. Uzuyamaa Seven rotamers 
[CH3CH2CH2CH2OH]  Y. Tanakaa assigned. 
  Y. Kawashimaa 
  E. Hirota 
 
C4H10O Isobutanol T. Uzuyamaa Four rotamers 
[CH(CH3)2CH2OH]  Y. Kawashimaa assigned. 
  E. Hirota 
 
C4H10S n-Butanethiol Y. Tanakaa Seven rotamers, 
[CH3CH2CH2CH2SH]  Y. Kawashimaa one for SD 
  E. Hirota assigned. 
 
C4H10S Isobutanethiol Y. Tanakaa Three rotamers, 
[CH(CH3)2CH2SH]  Y. Kawashimaa 34S, 13C species 
  E. Hirota assigned. 
 
 
 
 
 
 
 



   Lab 17 

56 
 

 NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS 
 
C5H10O Cyclopentanol Y. Kawashimaa Work in progress 
[CH2CH2CH2CH2CHOH]  E. Hirota 
  B. Carrollf 
  G. Blakef 
 
C5H12O n-pentanol Y. Komaminea Six isomers  
[CH3CH2CH2CH2CH2OH]  Y. Kawashimaa assigned. 
  E. Hirota 
 
C5H12O 2-Methyl-1-butanol Y. Kawashimaa Three conformers 
[H3CCH2CH(CH3)CH2OH]  N. Koshimae a assigned. 
  Y. Tanimotoa 
  E. Hirota 
 
C5H12S Tert-butyl methyl R. Watanabea Normal, 34S, 13C 
[(CH3)3CSCH3]   sulfide Y. Kawashimaa species assigned. 
  E. Hirota 
 
C6H10 Cyclohexene Y. Kawashimaa Isotopomer assigned. 
[CH=CHCH2CH2CH2CH2]  E. Hirota 
 
C6H10O Trans-2-hexenal R. Yokoyamaa Four conformers 
[CH3CH2CH2CH=CHCHO]  Y. Kawashimaa assigned 
  E. Hirota 
 
C6H14O n-Hexanol Y. Hosoyaa Three conformers 
[CH3CH2CH2CH2CH2CH2OH] Y. Kawashimaa assigned 
  E. Hirota 
 
C8H12 4-Vinyl-1-cyclohexene Y. Nakanishia Two conformers 
[CH=CHCH2CH(CH=CH2)CH2CH2] Y. Kawashimaa assigned. 
  R. J. Lavriche 
  R. D. Suenrame 
  E. Hirota 
 
aKanagawa Institute of Technology, Atsugi, Japan. 
bToyama University, Toyama, Japan. 
cFukui University, Fukui, Japan. 
dThe University of Tokyo, Komaba, Tokyo, Japan. 
eNational Institute of Standards and Technology, MD. 
fCalifornia Institute of Technology.
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Name to whom queries should be addressed: Vadim Ilyushin 
 
Mailing Address:   Institute of Radio Astronomy NASU 

        4 Mystetstv St.,  
        Kharkiv 61002,  
        Ukraine 

 
Telephone: +(38) 057-720-37-34      FAX: +(38) 057-706-14-15 
 
E-Mail: ilyushin@rian.kharkov.ua   
 
 

 
FORMULA 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 
 

C7H7Cl 
(CH3C6H4Cl) 

p-chlorotoluene 
 

Ilyushin V.a,b 
 

FTMW spectrum of the 35Cl and 37Cl 
isotopologues, analysis in progress 
 

C3H4O3 
(CH3COCOOH) 

pyruvic acid Ilyushin V.a,c 
Alekseev E. 
 

Microwave spectrum in the 49-149 GHz 
range; gs + first excited torsional state 
assigned, v24 in progress. 
 

C2H5NO 
(CH3CONH2) 

acetamide Ilyushin V.d 
 
 

Microwave spectrum in the 49-660 GHz 
range; analysis of vt=0,1,2 up to J =60 
in progress 
 

C3H6O2 
(C2H5COOH) 

propionic acid Kutsenko A.e Microwave spectrum in the 150 – 540 
GHz range, analysis in progress 
 

CH3D2N 
(CH3ND2) 

deuterated 
methylamine 

Ilyushin V.e 

Alekseev E. 
Microwave spectrum in the 50-950 GHz 
range, spectrum assigned, analysis in 
progress. 
 

C5H6O2 
 

2-furan-
methanol 

Alekseev E.e, f 
Dyubko S. 
 

microwave spectrum in 5 – 210 GHz 
frequency range, analysis in progress 

C5H4O3 
 

2-furan-
carboxylic acid 
 

Alekseev E.e 
 

Microwave spectra in the 5 - 240 GHz, 
manuscript in preparation 

C3H7NO 
(CH3CH2CONH2) 

propionamide Ilyushin V.e 

Alekseev E. 
 

MM+SMM spectra, internal rotation, 
analysis in progress 

C2H4O2 
(HCOOCH3) 

methylformate Ilyushin V.e gs and first excited torsional state, 49-
950 GHz, analysis in progress 
 

C3H6O 
((CH3)2CO) 

acetone Ilyushin V.e 

Alekseev E. 
 

New measurements in the 49-950 GHz, 
vt=0,1,2 assigned up to J=90, 
manuscript in preparation 
 
 



  Lab 18 

58 
 

 
FORMULA 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 
 

С4H4O 
(CH3CCCHO) 

2-butynal Ilyushin V.e 

 
Measurements in the 3-215 GHz range, 
analysis in progress 
 

C2H6S 
((CH3)2S) 

dimethylsulfide Ilyushin V.c,e 

Alekseev E.A. 
 

Measurements in the 49 – 660 GHz 
range, analysis of the vt=0,1,2 
microwave data up to J=60, manuscript 
in preparation 
 

СH4O 
(CH3OH) 

methanol Alekseev E.g,h,i 

 
 

anomalous hyperfine splittings of high J 
transitions in the excited torsional states, 
analysis in progress 
 

С2H4O 
(CH3CHO) 

acetaldehyde Ilyushin V.e,c,g Analysis of the ν10=1 and vt=3,4 
torsional states in the 49 – 960 GHz 
range is in progress 
 

С2H4S 
(CH3CHS) 

thio-
acetaldehyde 

Ilyushin V.e Analysis of the new measurements in 
the 150 – 660 GHz range, manuscript in 
preparation 
 

CH5As 
(CH3AsH2) 

methylarsine Ilyushin V.e Analysis of the internal rotation in the 
millimeter and submillimeter wave 
spectra up to 650 GHz, manuscript in 
preparation 

СH4S 
(CH3SH) 

methyl 
mercaptan 

Ilyushin V.d New measurements in the 49 – 500 GHz 
range, analysis of the vt=0,1,2 
microwave data up to J=60, manuscript 
in preparation 

СH4S 
(CH3

34SH) 
34S methyl 
mercaptan 

Ilyushin V.d New measurements in the 49 – 500 GHz 
range, analysis of the vt=0,1,2 in 
progress 

    
 
a In collaboration with Z. Kisiel, Institute of Physics, Polish Academy of Sciences, Poland 
b In collaboration with J.-U. Grabow, Institut für Physikalische Chemie und Elektrochemie, 
Wilhelm-Gottfried-Leibniz-Universität Hannover, Germany 
c In collaboration with I. Kleiner, H.V.L. Nguyen,  LISA CNRS, Université Paris 12 et Paris 7, 
France 
d In collaboration with S. Schlemmer, I. Physikalisches institut universität zu Köln, Germany 
e In collaboration with Motienko R., L. Margules, T. Huet Laboratoire PhLAM CNRS, Université 
Lille 1, France 
f In collaboration with L. Coudert, Institut des Sciences Moléculaires d'Orsay (ISMO), CNRS, 
Université Paris-Sud et Paris-Saclay, Orsay, France 
g In collaboration with J.T. Hougen, NIST, USA 
h In collaboration with Li-Hong Xu, Department of Physics and Centre for Laser, Atomic, and 
Molecular Sciences, University of New Brunswick, Canada 
i Institute of Applied Physics of the Russian Academy of Sciences, Nizhny Novgorod, Russia.



  Lab 19 

59 
 

Name to whom queries should be addressed: Wolfgang Jäger                                          
 
Mailing Address  Department of Chemistry                                                                   
    University of Alberta                                                                           
    Edmonton AB, Canada T6G 2G2                                                        
 
Telephone:  780-492-5020    Fax: 780-492-8231   
E-Mail:    wolfgang.jaeger@ualberta.ca   
    

FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE  
OF PROGRESS 

H2N2O (oH2-N2O; pH2-
N2O; pD2-N2O; 15N;15N2) 

dihydrogen - nitrous oxide J. N. Landry Manuscript in preparation.1 

H2NN2O, N=2-12 (oH2; 
pH2; 15N; 15N2) 

(dihydrogen)N - nitrous 
oxide J. N. Landry Manuscript in preparation. 

H3NNe (Ne - NH3) 
neon - ammonia (inversion 
transitions) 

J. M. Michaud 
L. E. Downie 
P. Raston 

Spectra collected;  
assignment in progress. 

CH4O4 (CH2O2-H2O2) 
formic acid - 
hydrogenperoxide 

L. Li 
N. Seifert 
M. Heger 

manuscript near completion.2 

CFHeN 
(He-FCN) helium – fluorine cyanide M. Morissey 

C. Knapp 
PES calculated; 
spectra collected. 

C2H6O6  
(C2H2O4-(H2O)2) 

oxalic acid - (water)2 E. Schnitzler Manuscript near completion. 

C2H6F3NO  
(C2H3F3O-NH3) 

trifluoroethanol-ammonia J. Thomas 
Y. Yang Manuscript near completion.2 

C2H10O5  
(C2H4O2-(H2O)3) 

acetic acid – water3 
E. Schnitzler 
N. Seifert 

ab initio calculations completed;  
assignment in progress. 

C3H8O2 (C3H6O-H2O) acetone - water J. Gao 
J. Thomas Manuscript near completion.2 

C3H8O3 (C3H6O2-H2O) hydroxyacetone - water 
E. Schnitzler 
N. Seifert 
J. Thomas 

ab initio calculations completed;  
assignment in progress. 

C4H4N2O 4-hydroxypyrimidine J. Gao 2 tautomers identified 

C4H6N2O2  
(C4H4N2O-H2O) 4-hydroxypyrimidine - water J. Gao ab initio calculations completed;  

assignment in progress. 

C4H6O2  
(C4H4O-H2O) furan - water S. Ghosh ab initio calculations, spectra 

collected.2 
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FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE  
OF PROGRESS 

C4H7NO  
(C4H5N-H2O) pyrrole - water J. Thomas 

S. Ghosh 
13C isotopologues; spectra 
assigned.2 

C4H9NO2  
(C4H5N-(H2O)2) 

pyrrole - (water)2 
J. Thomas 
S. Ghosh 

ab initio calculations; assignment 
in progress.2 

C5H5N3 
(N2-C5H5N) nitrogen - pyridine C. Tanjaroon Manuscript in preparation. 

C5H7N 
(H2-C5H5N) hydrogen - pyridine C. Tanjaroon Manuscript in preparation. 

C5H8O3 tetrahydro-2-furoic acid J. Thomas 
Monomer and four 13C  
isotopologues assigned.2 

C5H10O3  
(C5H8O2-H2O) acetylacetone - water J. Gao 

ab initio calculations completed;  
partial assignment. 

C5H10O4  
(C5H8O3-H2O) 

tetrahydro-2-furoic acid - 
water J. Thomas Assignment in progress.2 

C6H10O3  
(C6H8O2-H2O) 

1,3-cyclohexanedione - 
H2O J. Gao 

ab initio calculations completed;  
assignment in progress. 

C6H12O2  
(C6H10O-H2O) cyclohexanone - water J. Gao 

J. Thomas Manuscript near submission.2 

C6H12O4  
((C3H6O2)2) 

(hydroxyacetone)2 
E. Schnitzler 
N. Seifert 
J. Thomas 

ab initio calculations completed;  
assignment in progress. 

C8H8O2 m-toluic acid 
E. Schnitzler 
N. Seifert 
M. Al-Jabiri 

2 conformers assigned. 

C8H10O3  
(C8H8O2-H2O) m-toluic acid - water 

E. Schnitzler 
N. Seifert 
M. Al-Jabiri 

ab initio calculations completed;  
assignment in progress. 

C8H11NO3  
(C8H8O3-NH3) 

methyl salicylate - ammonia J. Thomas 
J. Kwak 

Ab intio calculations completed;  
assignment in progress.2 

C10H16O perillyl alcohol J. Thomas Spectrum assigned.2 

C10H16O6  
(C5H8O3)2 

(tetrahydro-2-furoic acid)2 J. Thomas Assignment in progress.2 

C10H18O2  
(C10H16O-H2O) perillyl alcohol - water J. Thomas Assignment in progress.2 
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FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE  
OF PROGRESS 

C10H18O4  
(C10H16O3-H2O) pinonic acid - water E. Schnitzler Assignment in progress. 

 

1 In collaboration with Professor Yasuki Endo, National Chiao Tung University, Taiwan. 
2 In collaboration with Professor Yunjie Xu, University of Alberta, Canada.  
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Name to whom the queries should be addressed:  Lu Kang 
Mailing address:      Department of Chemistry and Biochemistry 

Kennesaw State University 
       Kennesaw, GA 30144 
FAX: (470)-578-9137     Telephone: (678) 9155-3276 
Electronic mail:      lkang1@kennesaw.edu 
   
 PRESENT STAGE 
FORMULA  NAME OF COMPOUND  NAME OF INVESTIGATOR OF PROGRESS 
 
C4HNO2   T-shaped carbon dioxide-   Kang; Novick; Kukolich  J. Mol. Spectrosc. 342 
(CO2---HCCCN)               cyanoacetylene complex       62 – 72, (2017) 
 
C2F6O2   Bis(trifluoromethyl) peroxide Kang; Novick   Presentation in ISMS  
(CF3OOCF3) 
(13CF3OOCF3)  13C isotopologue    Kang; Novick   Searching for 18O-iso 
 
Ċ2F2N   1,1-difluorocyanomethyl radical Kang; Novick   Spectrum assigned 
(ĊF2CN)          Presentation in ISMS 
 
C3F6O   Hexafluoropropylene  Kang; Shipman; Pate  Spectrum assigned 
(CF3-CFOCF2)                                                                                                                            Presentation in ISMS 
 
C4DNO2 Deuterated T-shaped carbon            Kang; Novick; Kukolich   Transitions observed 
(CO2---DCCCN )               dioxide cyanoacetylene complex   working on hf structures 
 
C3HN3                    Linear nitrogen-cyanoacetylene       Kang; Novick                   Spectrum assigned 
N2---HCCCN complex       working on hf structures 
 
C6HDN         HCCCN---DCCCN complex        Kang; Niovick; Kukolich   Spectrum assigned 
(HCCCN---DCCCN)     working on hf structures 
 
C6HDN           DCCCN---HCCCN complex        Kang; Novick; Kukolich    Spectrum assigned 
(DCCCN---HCCCN)   working on hf structures 
 
C6D2N  DCCCN dimer complex               Kang; Novick; Kukolich    Spectrum assigned 
(DCCCN---DCCCN)   working on hf structures 
           
C3F6O                 Perfluoromethylvinylether            Kang; Brown; Pate           Spectrum assigned 
(CF3O-CF=CF2) 
 
C7H3F5O                        2,3,4,5,6-perfluoroansiol              Kang; Pate                        Spectrum assigned 
(CH3O-C6F5) 

 
C3H10 Si                       Trimethylsilane                             Kang; Novick                    Spectrum assigned 
((CH3)3SiH)                                                                                                                                    Manuscript in preparation  
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 PRESENT STAGE 
FORMULA  NAME OF COMPOUND  NAME OF INVESTIGATOR OF PROGRESS 
 
C5H10Si                  Trimethylsilylacetylene                 Kang; Novick                    Spectrum assigned 
((CH3)3SiCCH)   Presentation in ISMS 

                                                                                                                                    Manuscript in preparation  
 
C7H10Si            Trimethylsilyldiacetylene               Kang; Novick                    Spectrum assigned 
((CH3)3SiCCCCH)   Presentation in ISMS 
                                                                                                                                    Manuscript in preparation 
 
C6H9NSi               Trimethylsilylacetylene cyanide    Kang; Novick                    Spectrum assigned 
((CH3)3SiCCCN)   Presentation in ISMS 
                                                                                                                                    Manuscript in preparation 
 
C3H3NSi                      Silylacetylene cyanide                  Kang; Novick                    Spectrum observed 
(SiH3CCCN)   Work in progress 
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Name to whom queries should be addressed:     Yoshiyuki Kawashima 
Mailing Address  Department of Applied Chemistry, Faculty of Engineering, Kanagawa 
   Institute of Technology, Atsugi, Kanagawa, 243-0291, JAPAN 
Telephone: +81-46-291-3797     Telefax: +81-46-242-8760 
Electronic Mail:   kawasima@chem.kanagawa-it.ac.jp; yoshi-kawashima@sophia.ac.jp 
 
 
 NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS 
 
BH4Li Lithium Y. Kawashima Excited vibrational 
[LiBH4] tetrahydroborate E. Hirotaa states, work in 
   progress. 
 
BH4K Potassium Y. Kawashima Excited vibrational 
[KBH4] tetrahydroborate E. Hirotaa states, work almost 
   completed. 
 
CH6O Methane-water Y. Kawashima Manuscript prepared 
[CD4-- H2O, HDO, D2O]  L.H.Coudertc   
 
CF8S Potassium E. Hirotaa, J. Mol. Spectrosc.  
[CF3SF5] tetrahydroborate Y. Kawashima 342 (2017) 100 
  K. Ajiki 
 
C2H4N2S Dinitrogen-ethylene S. Iwano Spectra assigned 
[N2-(CH2)2S] sulfide Y. Kawashimna for N2, N15N, 
  E. Hirotaa 15N2 species 
 
C2H6N2O Dinitrogen-dimethyl ether Y. Kawashima Spectra assigned 
[N2-(CH3)2O]  E. Hirotaa for N2, N15N, 15N2 
   species. 
 
C2H6N2S Dinitrogen-dimethyl S. Iwano Spectra assigned 
[N2-(CH3)2S] sulfide Y. Kawashima for N2,N15N, 
  E. Hirotaa 15N2 species 
 
C3H5NO Acrylamide T. Usami Isotopomers  
[CH2=CHCONH2]  Y. Kawashima assigned 
 
C3H6N2O2 Malonamide T. Usami Manuscript prepared. 
[NH2COCH2CONH2]  E. Hirotaa 
  R. D. Suenramb 

 

C3H6O Propylene oxide E. Hirotaa Work completed. 
[CH3CH(O)CH2]  Y. Kawashima 
 

mailto:kawasima@chem.kanagawa-it.ac.jp
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 NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS 
 
C3H6O2S Carbon dioxide-dimethyl- Y. Kawashima Work in progress, 
[CO2-(CH3)2S] sulfide S. Iwano two states assigned. 
  E. Hirotaa 
 
C3H7NO N-Ethylformamide K. Ohba Second conformer 
[HCONHCH2CH3]  T. Usami assigned. 
  Y. Kawashima  
  E. Hirotaa  
 
C3H8OS 3-Mercapto-1- propanol Y. Tanaka Five rotamers 
[OHCH2CH2CH2SH]  Y. Kawashima assigned. 
  E. Hirotaa 
 
C4H6O2 Carbon monoxide Y. Kawashima Anti form: normal, 
[CO-CH3CH(O)CH2] -propylene oxide H. Mizuno 13CO, C18O  
  E. Hirotaa species, assigned. 
 
C4H6O3 Propylene carbonate T. Kinjo Normal,  
[CH3CH(CO3)CH2]  Y. Kawashima 13C (4 species),  
  E. Hirotaa 18O (3 species) 
   assigned. 
 
C4H7NO2 Diacetamide Y. Kawashima A state and E state 
[(CH3CO)2NH]  R. D. Suenramb assigned. 
  E. Hirotaa  
 
C4H8N2O2 Nα-Acetylglycinamide Y. Kawashima A state assigned,  
[CH3CONHCH2CONH2]  R. J. Lavrichd E state assignment 
  R. D. Suenramb in progress. 
  E. Hirotaa  
 
C4H9NO N-Ethylacetamide T. Usami Manuscript prepared. 
[CH3CONHCH2CH3]  K. Ohba 
  Y. Kawashima 
  R. D. Suenramb   
  E. Hirotaa 

 

C4H10O n-Butanol T. Uzuyama Seven rotamers 
[CH3CH2CH2CH2OH]  Y. Kawashima assigned. 
  E. Hirotaa 
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 NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS 
 
C4H10O Isobutanol T. Uzuyama Four rotamers 
[CH(CH3)2CH2OH]  Y. Kawashima assigned. 
  E. Hirotaa 
   
C4H10S n-Butanethiol Y. Tanaka Seven rotamers, 
[CH3CH2CH2CH2SH]  Y. Kawashima one for SD 
  E. Hirotaa assigned. 
 
C4H10S Isobutanethiol Y. Tanaka Three rotamers, 
[CH(CH3)2CH2SH]  Y. Kawashima 34S, 13C species 
  E. Hirotaa assigned. 
 
C5H10O Cyclopentanol Y. Kawashima Work in progress 
[CH2CH2CH2CH2CHOH]  E. Hirotaa 

  B. Carrollf 
  G. Blakef 
 
C5H12O n-pentanol Y. Kawashima Six isomers  
[CH3CH2CH2CH2CH2OH]  Y. Komamine assigned. 
  E. Hirotaa  
 
C5H12O 2-Methyl-1-butanol Y. Kawashima Three conformers 
[H3CCH2CH(CH3)CH2OH]  N. Koshimae assigned. 
  Y. Tanimoto 
  E. Hirotaa 
 
C5H12S Tert-butyl methyl Y. Kawashima Normal, 34S, 13C 
[(CH3)3CSCH3]   sulfide R. Watanabe species assigned. 
  E. Hirotaa 
 
C6H6O Dipropargyl ether T. Usami Work almost  
[(HCCCH 2)2O]  Y. Kawashima completed 
 
C6H6S Thiophenol R. Jonoe Normal, D, 34S, 13C 
[C6H5SH]  A. Hinoe species assigned 
   M. Ondae 
   Y. Kawashima 
 
C6H10 Cyclohexene Y. Kawashima Isotopomer assigned. 
[CH=CHCH2CH2CH2CH2]  E. Hirotaa 
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 NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS 
 
C6H10O Trans-2-hexenal R. Yokoyama Four conformers 
[CH3CH2CH2CH=CHCHO]  Y. Kawashima assigned 
  E. Hirotaa 
 
C6H10O2 γ-Hexanolactone T. Takimotoe Three conformers 
[O(CO)CH2CH2CH(CH2CH3)] N. Kuzee assigned 
  Y. Kawashima  
 
C6H14O n-Hexanol Y. Hosoya Three conformers 
[CH3CH2CH2CH2CH2CH2OH] Y. Kawashima assigned 
  E. Hirotaa 
 
C8H12 4-Vinyl-1-cyclohexene Y. Nakanishi Two conformers 
[CH=CHCH2CH(CH=CH2)CH2CH2] Y. Kawashima assigned. 
  R. J. Lavrichd 
  R. D. Suenramb 
  E. Hirotaa 
 
C9H16O2 5-Butyl-4-methyl Y. Kawashima J. Mol. Spectrosc. 
 tetrahydrofuran-2-one R. Katsuragi 335 (2017) 27 
 (Whisky lactone) E. Hirotaa  
[O(CO)CH2CH(CH3)CH((CH2)3CH3)]  
 
 
a The Graduate University for Advanced Studies 
b National Institute of Standards and Technology 
c Universite Paris-Sud 
d United States Environmental Protection Agency 
e Sophia University 
f California Institute of Technology  
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Name to whom queries should be addressed:  Zbigniew KISIEL  
 
Mailing address: Institute of Physics, Polish Academy of Sciences  
                 Al. Lotnikow 32/46  
                 02-668 Warszawa, Poland  
 
Telephone: +48-22-1163332 +48-22-1163227       FAX: +48-22-8430926  
E-Mail: kisiel@ifpan.edu.pl 
Website:  http://info.ifpan.edu.pl/~kisiel/on23/on23.html 

 
FORMULA 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

    

BrH3O 
(H2O...HBr) 

Water...hydrogen 
bromide 

BP, OD, LP, ZK, Bri  FTMW: isotopic work+dipole 
moment - completed, ms. in prep. 

Cl2H6O2 
((H2O) 2(HCl)2) 

Water...hydrogen chloride  
(2/2) 

Vir, ZK Assigned in chirped pulse FTMW, 
ms. in prep. 

ClH7O3 
((H2O) 3HCl) 

Water...hydrogen chloride  
(3/1) 

Vir, ZK Assigned in chirped pulse FTMW, 
ms in prep. 

H12O6                 
((H2O)6) 

Water hexamer 

 

Vir, ZK All 64 combinations of 16O/ 18O for 
each of three hexamer conformers 
observed and analysed. 

FH3O            
((H2O...HF)) 

Water...hydrogen fluoride ZK, NN MMW spectrum, new analysis 

ArClH3O 
((H2O...HCl)...Ar) 

(Water...hydrogen 
chloride)...argon 

EBJ, ZK, LP, Vir FTMW (Balle-Flygare and chirped 
pulse): parent+D+37Cl+18O, dipole 
moment,  ms. in prep. 

C4H7Cl 
((C4H6...HCl)) 

1,3-butadiene...hydrogen 
chloride 

ZK, Bri FTMW: partial assignment 

C5H8N2O 2-aminopyridine... 
      H2O cyclic dimer 

AK, EBJ, ZK, LP,Rennes FTMW: nearing completion, more 
isotopic species measured 

C2Cl3N             
(Cl3CCN) 

Trichloroacetonitrile ZK, LP, EBJ FTMW: hyperfine from 4 nuclei 
resolved and fitted 

C2Cl3F3            
(Cl3CCF3) 

CFC-113a Bilbao, LP, EBJ, ZK Chirped pulse+cavity FTMW, MMW 

C2Cl4F2         
(Cl3CCClF2) 

CFC-112a Bilbao, EBJ, ZK Chirped pulse+cavity FTMW, ms. in 
prep. 

C2H2ClF3      
(ClH2CCF3)      

HCFC-133a Bilbao, LP, EBJ, ZK Chirped pulse+cavity FTMW, 
MMW, JMS 337,37(2017). 

C2H3NO          
(CH3NCO) 
 

Methyl isocyanate 
 

Ohio, Val, Rennes, ZK Both single 13C species assigned in 
enriched spectra, Ka>3 transitions 
assigned for the parent   

mailto:kisiel@ifpan.edu.pl
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FORMULA 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

    

C2H3NS           
(CH3NCS) 

Methyl isothiocyanate Ohio,  ZK FASSST spectrum partially analysed 

C2H6N2O 
(H2NCH2CONH2) 

Glycine amide ZK, LP, Rennes, Val MMW spectrum + supersonic 
expansion FTMW, deuterated species 
in prog. 

C2H7N         
(C2H5NH2) 

Ethylamine Ohio, AK, ZK, Koln Spectrum up to 1 THz, torsion + 
inversion analysis in prog. 

C3H5Cl     
(H3CCCl=CH2) 

2-chloropropene ZK 
 
Chirped pulse FTMW+MMW, Acta 
Physica Polonica 131,311(2017)  

C3H6O3  
 
C3H8O4, 
C3H10O5, 
C3H12O6 
 
C6H8O4 

Lactic acid, AaT 
 
LA+H2O 
LA+(H2O)2 
La+ (H2O)3 
 
Lactide 

Vir, ZK,EBJ Chirped pulse FTMW: new 
conformer of lactic acid, three 
clusters with H2O and two lactide 
conformers, ms. in prep. 

 

C3H8O 
(CH3CH2CH2OH) 

n-propanol ZK, Ohio, JPL T series of conformers: in progress 

CH2Cl2 
C3H2ClN  
C4H4N2 

Methylene chloride  

2-chloroacrylonitrile 
Pyrimidine 

OD, ZK, Bold FTMW: dipole moment from Stark 
effect under resolved hfs from two 
quadrupolar nuclei 

C5H6N2 2-Aminopyridine ZK, LP MMW+FTMW: c.d., hyperfine, g.s. 
+ inversion satellite 

C5H8 Isoprene EBJ, LP, OD, ZK, JPL MMW+FTMW: parent+13C   

C5H12O 
((CH3)3CCH2OH) 

Neopentyl alcohol LP, ZK, Goet MMW+FTMW: two conformers 
assigned 

C6H4Cl2 1,2-dichlorobenzene ZK, LP, EBJ Chirped pulse FTMW+MMW, 
g.s.+vibrational satellites+structure 

C7H5N Benzonitrile Wisc, ZK g.s.+e.s., MMW, ms. submitted 

C7H6O2 Salicyl aldehyde ODo, LP, ZK, Kiel MMW+FTMW: complete geometry 
determination, JMS 335,3(2017). 

C7H8 Toluene Kha, ZK, LP high J and m, JMS 339,31(2017).  

C8H7N p-Cyanotoluene EBJ, ZK, LP MMW+FTMW: c.d. + internal rot., in 
progress 

 
C10H16O, 

C10H18O2, 
C10H20O3 

Thujone  
 
Thujone+H2O 
Thujone+(H2O)2 

Hamb, ZK Chirped pulse FTMW, heavy atom 
molecular backbones from 13C and 
18O in natural abundance.   
Several cluster conformers assigned. 
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FORMULA 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

    

C10H15F  
C10H15Cl 
C10H15Br 
C10H15I 

1-fluoro-adamantane 
1-chloro-adamantane 
1-bromo-adamantane 
1-iodo-adamantane 

BP, ZK, LP, Bri MMW + FTMW,  electric dipole 
moment, completed 

C20H10, 
C20H12O,  

Corannulene 
Corannulene+H2O 

Hamb, ZK Chirped pulse FTMW, structure of 
monomer and cluster with water, 
PCCP 19,14214(2017). 

ClNO3           
(ClONO2) 
                  

Chlorine nitrate Ohio, ZK, EBJ FASSST spectrum: further 
vibrational satellites in prog. 

HN3           Hydrazoic acid Pra, ZK 

+Wisc 

MMW+SMW, global analysis of 
g.s.+v5=1+v6=1, JMS 337,27(2017). 
Analysis of higher states in prog. 

 

ANALYSIS    Programs for                                            http://info.ifpan.edu.pl/~kisiel/prospe.htm 
 ROtational SPEctroscopy  
 (PROSPE) 

 
E.Bialkowska-Jaworska, O.Desyatnyk, O.Dorosh, Z.Kisiel, A.Krasnicki, B.Pietrewicz, L.Pszczolkowski @ IFPAN 

Bilbao = Departamento de Quımica Fısica, Universidad del Paıs Vasco,  Bilbao (Cocinero,Uriarte) 

Bold = Department of Chemistry, Universita di Bologna (Dore) 

Bri = Department of Chemistry, University of Bristol (Legon) 

Goddard =  NASA Goddard Space Flight Center (Charnley)  

Goet = Department of Chemistry, University of Goettingen (Suhm) 

Hamb = Max Planck Institute for the Structure and Dynamics of Matter, Hamburg (Perez, Schnell) 

JPL = Jet Propulsion Laboratory (Drouin, Pearson) 

Kha = Institute of Radio Astronomy NASU. Kharkov (Ilyushin) 

Kiel = Christian Albrechts Universität zu Kiel (Mader) 

Koln = Physikalisches Institut, Universität zu Köln (Muller) 

NN = Institute of Applied Physics of RAS, Nizhny Novgorod (Tretyakov) 

Ohio = Department of Physics, Ohio State University (de Lucia, Winnewisser) 

Pra = VSChT, Praha, Czech Republic (Vavra, Urban) 

Rennes = Sciences Chimiques de Rennes, Ecole Nationale Superieure de Chimie de Rennes (Guillemin) 

Wisc = Department of Chemistry, Univ of Wisconsin-Madison (Zdanovskaia,Esselman,Woods,McMahon) 

Val = Chemistry Department, University of Valladolid (Alonso,Kolesnikova)  

Vir = Chemistry Department, University of Virginia (Neill,Zaleski,Muckle,Perez,Seifert,Pate,Herbst)  

Wright = Department of Physics, Wright State University (Medvedev) 
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Name to whom queries should be addressed: Kaori Kobayashi 
 

Mailing Address:   Department of Physics 
                 University of Toyama 
                   3190 Gofuku 
                   Toyama 930-8555, Japan 

 
Telephone: +81-76-445-6595      FAX: +81-76-445-6549 

 
E-Mail: kaori@sci.u-toyama.ac.jp   

 
Website: http://www.sci.u-toyama.ac.jp/phys/4ken/index-E.html 
 

 
 
FORMULA 

 
CH4O 

(CH3OH, 13CH3OH 
CH3

18OH, CH3OD) 
 
 

CH4S 
(CH3SH, CD3SH) 

 
 
 

CH5N 
(CH3NH2) 

 
C2H4O2 

(HCOOCH3, 
DCOOCH3 

H13COOCH3 
HCOO13CH3) 

 
 

C2H6O 
(C2H5OH) 

 
C2O 

(13CCO, C13CO 
 13C13CO, CC18O) 

 
C3H5N 

(CH3CH2CN) 
 
 
 
 
 

NAME OF 
COMPOUND 

 
Methanol 

 
 
 
 

Methanthiol 
 

 
 
 

Methylamine 
 

 
Methyl formate 

 
 
 
 
 

Ethanol  
 
 
 

Ketenylidene 
 
 
 

Ethyl cyanide 
 
 
 
 
 

 
NAME OF 

INVESTIGATOR 
 

F. Matsuhima 
K. Kobayashi 

 
 
 

K. Kobayashi 
 
 
 
 

K. Kobayashi 
 
 

K. Kobayashi1,2,3,4 
 
 
 
 
 

K. Kobayashi 
 
 
 

K. Kobayashi,5 
 

 
 

Y. Fukuyama6 
K. Kobayashi 
H. Odashima7 

 
 
 

 
PRESENT STAGE 

OF PROGRESS 
 

ground and CO stretching 
vibrational state, far- 

infrared spectrum 
and Zeeman effect 

 
mm-wave spectrum 

1st and 2nd excited torsional 
states assigned 

G.S. J. Mol. Spectrosc. 
 337 (2017) 32-36 

 
mm-wave spectrum 
prep. spectrum atlas 

 
HCOOCH3, two new 

vibrational states assigned 
Infrared spectrum 
HCOO13CH3 vt=2 
J. Mol. Spectrosc. 
 343 (2018) 50-53 

 
Spectrum assigned 

 
 

Spectrum assigned 
 
 
 

prep. spectrum atlas 
 
 
 

http://www.sci.u-toyama.ac.jp/phys/4ken/index-E.html
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FORMULA 

 
C3H6O2 

(CH3COOCH3) 
 

C3H6NO 
 
 
 

C3H8O 
(CH3OC2H35) 

 
C4H4S 

 
 
 

 
 

NAME OF 
COMPOUND 

 
Methyl acetate 

 
 

Isoxazole 
Oxazole 

 
 

Ethyl methyl ether 
 

 
Thiophene 

 
 
 

 
 

NAME OF 
INVESTIGATOR 

 
K. Kobayashi 

I. Kleiner,8 
 

K. Kobayashi 
 
 
 

K. Kobayashi,1,2 
 
 

K. Kobayashi 
 
 
 
 
 

PRESENT STAGE 
OF PROGRESS 

 
mm-wave spectrum 

 
 

Ground state assigned 
In preparation of the 

manuscript 
 

mm-wave spectrum 
skeletal torsion v=2, 3 

 
40-110 GHz 

Ground state assigned 
 

 

 
1. In collaboration with M. Fujitake (Kanazawa University, Japan). 
2. In collaboration with N. Ohashi (Kanazawa University, Japan). 
3. In collaboration with D. Tokaryk (University of New Brunswick, Canada) and B. Billinghurst (Canadian 

Light Source. Inc., University of Saskatchewan, Canada). 
4. Department of Physics, Meizi University, Mita Kawasaki 214-8571, Japan. 
5. In collaboration with S. Saito (Fukui University, Japan) for mm spectrum and with Y. 

Sumiyoshi and Y. Endo (University of Tokyo, Japan) for FT mw spectrum. 
6. SPring-8/JASRI, Sayo-cho, Sayo-gun, Hyogo, 679-5148, Japan. 
7.  In collaboration with S. Shipman (New College of Florida, USA). 
8. Laboratoire Interuniversitaire des Systemes Atmospheriques (LISA), Creteil, France. 
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Name to whom queries should be addressed:   Dr. Stephen G. Kukolich 
       
Mailing address:       Department of Chemistry & Biochemistry 

                          The University of Arizona                                
                          1306 E. University 
                          Tucson, AZ  85721-0041                                   

 
Telephone:  (520) 621-2969     Telefax:  (520) 621-8407   
 
Electronic mail (email):      kukolich@u.arizona.edu 
 

 
 
FORMULA 
 
 

NAME OF 
COMPOUND 

NAMES OF 
INVESTIGATORS 

PRESENT STAGE 
OF PROGRESS 

C6Fe2O6S2 
Fe2S2(CO)6 
 
 

Diiron disulfur 
hexacarbonyl 

A. M. Pejlovas 
Z. Z. Zhou 
S. G. Kukolich 
 

Scanning in 
progress 

C6H3MnO5 Methyl manganese 
pentacarbonyl 

Z. Z. Zhou 
A. M. Pejlovas 
S. G. Kukolich 

Scanning in 
progress 

    
C12H12FeO4 Ferrocenecarboxylic 

acid – formic acid 
dimer 

A. M. Pejlovas 
Z. Z. Zhou 
S.G. Kukolich 

Scanning in 
progress 

    
C11H10FeO2 Ferrocenecarboxylic 

acid 
A. M. Pejlovas 
Z. Z. Zhou 
S.G. Kukolich 
 

J. Mol. Spectrosc. 
338, 77-80 (2017) 

C6H2N2 H – C ≡ C – C ≡ N ⋅ 
⋅  H – C ≡ C – C ≡ N 

L. Kang, , P. 
Davis, I. Dorell , K. 
Li, A. M. Daly, S. 
E. Novick, S. G. 
Kukolich 

J. Mol. Spectrosc.   
321, 5-12, (2016) 

    
C3H5NS2 2-thiazoline-2-thiol A. M. Pejlovas 

Z. Z. Zhou 
S. G. Kukolich 

Scanning in 
progress 

    
    
C8H8BN *B-N naphthalene, 

4a,8a-Azabora-
naphthalene 

A. Pejlovas, A. M. 
Daly, A. Ashe III, 
S. Kukolich 
 

J. Chem. Phys. 
144, 114303 
(2016).   
 

mailto:kukolich@u.arizona.edu


  Lab 24 

74 
 

 
 
FORMULA 
 
 

NAME OF 
COMPOUND 

NAMES OF 
INVESTIGATORS 

PRESENT STAGE 
OF PROGRESS 

C4H3NO2 Malemide Aaron M. Pejlovas, 
Onur Oncer, Lu 
Kang 

J. Mol. Spectrosc. 
319, 26-29  (2016)   

    
C5H5NO4 Malemide – Formic 

Acid Dimer 
Aaron M. Pejlovas 
and Stephen G. 
Kukolich 

J. Mol. Spectrosc. 
321, 1-4 (2016) 

    
C8H6O4 Tropolone – Formic 

Acid Dimer 
Aaron M. Pejlovas, 
Agapito Serrato III, 
Wei Lin, Stephen 
G. Kukolich 
 

J Chem Phys  
144(4), 044306/1-
044306/3. (2016) 

C4HNO2 H – C ≡ C – C ≡ N ⋅ 
⋅  O=C=O 

Lu Kang, Philip 
Davis, Ian Dorell, 
Kexin Li, Onur 
Oncer, Lucy 
Wang, Stewart E. 
Novick, Stephen 
G. Kukolich   

preparation. Mol. 
Spectrosc. 342, 
62-72 (2017) 

    
C6H6BCl 1-Chloroborepin Aaron M. Pejlovas, 

Zunwu Zhou, 
Arthur Ashe III, 
Stephen G. 
Kukolich 

J. Phys. Chem. A. 
122(6) 1542-1549 
(2018) 

    

C9H6O2 Phenylpropiolic Acid Aaron M. Pejlovas, 
Zunwu Zhou, Wei 
Lin, Stephen G. 
Kukolich 

Manuscript in 
preparation 

    

C10H8O4 Phenylpropiolic Acid 
– Formic Acid Dimer 

Aaron M. Pejlovas, 
Zunwu Zhou, Wei 
Lin, Stephen G. 
Kukolich 

Scanning in 
progress 
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Name to whom queries should be addressed:  Nobuhiko Kuze, Yoshiyuki Kawashima 
Mailing address Department of Materials and Life Sciences, Faculty of Science and Technology, 
 Sophia University, 7–1 Kioi-cho, Chiyoda-ku, Tokyo 102-8554, Japan 
Telephone: (+81)–3–3238–3458          Telefax: (+81)–3–3238–3361 
Electronic mail: n-kuze@sophia.ac.jp 
 

   NAME OF NAME OF PRESENT STAGE 
FORMULA  COMPOUND INVESTIGATOR OF PROGRESS 
 

CF2NOPS  F2P(S)-NCO Difluorothiophosphoryl S. Watanabe Spectrum Assigned. 
   isocyanate 
 
CF2NPS2  F2P(S)-NCS Difluorothiophosphoryl S. Watanabe Spectrum Assigned. 
   isothiocyanate 
 
C2H3N3O2  (CH3OC(=O)N3) Methyl azidoformate S. Watanabe Spectrum Assigned. 
    N. Kuze  
 
C3H3NO3  (CH3OC(=O)NCO) Methoxycarbonyl S. Watanabe Spectrum Assigned. 
   isocyanate N. Kuze  
 
C3H5NO  (CH3CH2–OCN) Ethyl cyanate T. Sakaizumi Manuscript in prep. 
    N. Kuze  
     
C3H5NO  (CH3CH=CH–NO) 1– Nitrosopropene T. Sakaizumi V3 (v=1) determined. 
    N. Kuze Manuscript in prep. 
 
C4H7NO  (CH2=C(CH3)CH=NOH) 2-methyl-2-propenal N. Kuze J. Mol. Spectrosc.,  
   Oxime  337, 17-26 (2017). 
 
C4H7NO  (HNCH2(CH2)2C=O) 2–Pyrrolidone N. Kuze Manuscript in prep. 
 
 
C4H7NO  (CH2(CH2)2C=NOH) Cyclobutanone oxime E. Sato  Manuscript in prep. 
   N. Kuze  
 
C4H9NO  (CH3(CH2)2CH=NOH) (Z)-n-Butyraldehyde O. Ohashi Manuscript in prep. 
   oxime 
 
C6H11NO  (HNCH2(CH2)4C=O) ε-Caprolactam N. Kuze Manuscript in prep. 
 
C6H12O2  (CH3)3C(=O) COCH3) Methyl Trimethylacetate N. Kuze Spectrum Assigned. 
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   NAME OF NAME OF PRESENT STAGE 
FORMULA  COMPOUND INVESTIGATOR OF PROGRESS 
 
C6H11NO  (OC(=O)(CH2)2CH– C2H5) γ-Hexanolactone T. Takimoto Spectrum Assigned 
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Name to whom queries should be addressed: A. C.  Legon  

Mailing Address:  School of Chemistry, University of Bristol, Cantock’s Close, Bristol, BS8 1TS, UK 

Telephone: ++ 44 117 331 7708   Telefax: ++ 44 117 925 0612  

Electronic Mail:  a.c.legon@bristol.ac.uk  

 
 (Entries marked with * are collaborative studies between this laboratory and that of N. R. Walker, School of 
Chemistry, Bedson Building, Newcastle University, Newcastle-upon-Tyne, NE1 7RU, UK)  

FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 
 

PRESENT STAGE OF 
PROGRESS 
 

AgH2IO* H2O⋯Ag–I C. Medcraft, E. Goulgoula,     
J. C. Mullaney,  S. Blanco  

Published: J. Chem. Phys. 147, 
234308 (2017). 

AgH3IN* H3N⋯Ag–I D. Bittner 
 

Published: J. Chem. Phys. 147, 
234308 (2017). 
 

AuH3IN* H3N⋯Au–I D. Bittner, S.L. Stephens Spectrum assigned.  

BrH3O H2O⋯H–Br A. P. Suckley Published: Chem. Phys. Lett., 150, 
153 (1988). Further work with Z. 
Kisiel. 
 

CClFPt* FCPtCl D. Bittner, G. Cooper,  
C. Medcraft 

Spectra of isotopologues assigned. 
 
 

CF2Pt* FCPtF D. Bittner, G. Cooper,  
C. Medcraft 
 

Spectra of isotopologues assigned. 

CH3F3IP* H3P⋯I−CF3 
 

S. L. Stephens Spectrum assigned. 
 
 

CH4ArN2O* Urea⋯Ar C. Medcraft Spectrum assigned 
 
 

CH4ArN2S* Thiourea⋯Ar   C. Medcraft Spectrum assigned 
 
 

CH4ClF CH4⋯Cl–F D.G. Lister Spectrum assigned. 
 
 

CH5F CH4⋯H–F D.G. Lister With F.J. Lovas at NIST. Isotopic 
work complete. 
 

CH6N2OS* Thiourea⋯H2O C. Medcraft Spectrum assigned. 
 
C2H2AgI* 

 
C2H2⋯AgI 

 
S. L. Stephens 

 
Spectrum assigned. 
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FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 
 

PRESENT STAGE OF 
PROGRESS 
 

C2H2CuF* C2H2 ⋯Cu–F S. L. Stephens, D. P. Zaleski Spectrum assigned,  
isotopic work 

C2H2CuI* C2H2⋯Cu–I S. L. Stephens, D Bittner Spectrum assigned. 

C2H4AgF* C2H4⋯Ag–F S. L. Stephens Spectrum assigned. 

C2H4AgI* C2H4⋯Ag–I S. L. Stephens Spectrum assigned. 
 

C2H4AuI* C2H4⋯Au–I S. L. Stephens, M. Sprawling, 

D. P. Zaleski 

Spectra of isotopologues 
 assigned. 
 

C2H4CuF* 
 

C2H4⋯Cu–F S. L. Stephens  Spectrum assigned. 

C2H4CuI* 
 

C2H4⋯Cu–I S. L. Stephens Spectrum assigned. 

C2H5BrS (CH2)2S⋯H–Br S. Batten 13C and 34S species. 
 

C2H5N3O2* CH4N2O⋯HNCO 
(urea⋯isocyanic acid) 
 

J. C. Mullaney, C. Medcraft  Published:                                      
Phys. Chem. Chem. Phys. 
 19, 25080 (2017). 

C3H2F3I* C2H2⋯ICF3 S. L. Stephens Manuscript  in preparation 
    
C3H9AgIN*      (CH3)3N⋯Ag–I D. Bittner, S. L. Stephens Spectrum assigned. Manuscript       

in preparation. 
 

C3H9F6NS* (CH3)3N⋯SF6 D. Bittner Spectrum assigned. 
 

C4H6O (CH2)2O⋯HC≡CH S. Batten All singly substituted 13C species 
assigned. 
 

C4H8N4O Urea⋯imidazole S. Blanco (Valladolid), J. C. 
Mullaney, C. Medcraft 

Spectrum assigned, isotopic work. 
 
 

FIPt* FPtI D. Bittner, G. Cooper, C. 
Medcraft 
 

Spectra of isotopologues assigned. 

H3IS H2S⋯H–I A. P. Suckley Spectrum assigned. Further work.  



  Lab 27 

79 
 

Name to whom queries should be addressed:                       K.R. Leopold 
 
Mailing Address:                    Department of Chemistry 
          University of Minnesota 
          207 Pleasant St., SE 
          Minneapolis, MN 55455 
 
Telephone:  612-625-6072     Telefax:     612-626-7541 
 
Electronic Mail:  kleopold@umn.edu   
 
Web site   http://www.chem.umn.edu/groups/kleopold/ 
 
 

   NAME OF  NAME OF   PRESENT STAGE 

FORMULA  COMPOUND  INVESTIGATOR  OF PROGRESS 
 

C2H4O5S   Acetic sulfuric  A.K. Huff   J. Phys. Chem. A 2017,  
(CH3COOSO2OH) anhydride  C.J. Smith   121, 5659-5664. 
      R.B. Mackenzie    

      K.R. Leopold    

       

C3H4O5S   Acrylic sulfuric  C.J. Smith   J. Phys. Chem. A 2017, 
(CH2=CHCOOSO2OH) Anhydride  A.K. Huff   121, 9074-9080. 

      R.B. Mackenzie 
      K.R. Leopold 

 

C6H3O2NF2  2,6 difluoropyridine- C.T. Dewberry   J. Mol. Spectrosc. 2017,  
(2,6- difluoropyridine- CO2 complex   J. Mueller   1146, 373-379. 

CO2)      R.B. Mackenzie    

      M.D. Marshall 
      B.A. Timp 

      H.O. Leung 

      K.R. Leopold 
 

C2H6O6S   Acetic sulfuric  C.J. Smith   Submitted. 

(CH3COOSO2OH−H2O) anhydride – H2O  A.K. Huff 
   complex   R.B. Mackenzie 

      K.R. Leopold 

 
 

 

http://www.chem.umn.edu/groups/kleopold/
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   NAME OF  NAME OF   PRESENT STAGE 

FORMULA  COMPOUND  INVESTIGATOR  OF PROGRESS 
 

C3H2O5S   Propiolic sulfuric  C.J. Smith   Three isotopologues 

(HC≡C-COOSO2OH) anhydride  A. Huff    observed and analyzed; 
      R.B. Mackenzie   Manuscript in preparation. 

      K.R. Leopold 

 
C2HO5SF3  Trifluoroacetic  A.K. Huff   Manuscript in preparation. 

(CF3COOSO2OH) sulfuric anhydride  C.J. Smith      

      R.B. Mackenzie    
      K.R. Leopold 

 

C2H4OS   Thioacetic acid  C.J. Smith   syn and anti conformers; 
 (CH3COSH)     A.K. Huff   internal rotation;   

      K.R. Leopold   Manuscript in 

          preparation. 
      

C2H6O2S   Thioacetic acid-  A.K. Huff   A-state fit; Work in  

(CH3COSH−H2O) water complex  C.J. Smith   progress. 
      K.R. Leopold 

 

S2O5   SO3-SO2 complex  R.B. Mackenzie   Manuscript in  

SO3−SO2     A.K. Huff   preparation. 
      K.R. Leopold 

 
CH3ArI   Methyl iodide -  A.K. Huff   A-state fit; Work in 

(CH3I−Ar)  argon complex  C.J. Smith   progress. 
      K.R. Leopold 
 

C5H7ON   pyridine – water  R.B. Mackenzie   Spectra assigned and fit  

(pyridine − water)  complex  (HOD)  C.T. Dewberry   for both HOD and DOH  
      C.J. Smith   species. 

      R.D. Corneilus    

      K.R. Leopold    
 

C7H5NF2   2,6-difluoropyridine- C.T. Dewberry   HCCH, DCCD, and HCCD 

(2,6-difluoropyridine- HCCH complex  R.B. Mackenzie   isotopologues; 
HCCH)      K.R. Leopold    Manuscript in preparation. 
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   NAME OF  NAME OF   PRESENT STAGE 

FORMULA  COMPOUND  INVESTIGATOR  OF PROGRESS 
 

C6H5S2N   C5H5N−CS2  B. Timp,    Spectra observed.  
(pyridine-CS2)  (pyridine-CS2  S. Iyer,     
   complex)   K.R. Leopold 

 

C3H9ArO3NS  (CH3)3N−SO3−Ar  C.T. Dewberry   Spectra observed. 
   complex   R.B. Mackenzie 

      B.A. Timp 

      K.R. Leopold 
 

C2H6O3   acetic acid - water  G. Sedo    Spectra assigned and fit CH3COOH-H2O

   complex   S. Wu    (13CH3) Internal rotation 
      K.R. Leopold   barrier determined. 

 

ArHNO3  nitric acid – argon  J.L. Doran   Spectrum observed, 
   complex   G. Sedo    rotational assignments. 

      K.R. Leopold 

 
C5H11N3   (CH3)3N-HCN-HCN M. Craddock   11 isotopologues 

((CH3)3N-HCN-HCN) complex   C.S. Brauer   assigned and analyzed. 

      K.R. Leopold 
 

 

C3H11NF2  (CH3)3N-HF-HF  C.S. Brauer   8 isotopologues 
((CH3)3N-HF-HF)  complex   M. Craddock   assigned and analyzed 

      G. Sedo    Manuscript in preparation. 

      S. W. Hunt 
      K.R. Leopold 

 

C7H6O2   CO2-Benzene  J.L. Doran   Spectrum observed; not  
 (CO2-C6H6)  complex   K.R. Leopold   assigned. 

 

BF3H2O   H2O-BF3   D.L. Fiacco   6 isotopologues 
(H2O-BF3)  complex   S.W. Hunt   observed; Internal motion 

      K. J. Higgins     

      M.E. Ott        
      K.R. Leopold  
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   NAME OF  NAME OF   PRESENT STAGE 
FORMULA  COMPOUND  INVESTIGATOR  OF PROGRESS 
 

CH3BF4   methyl fluoride-  J.A. Phillips   Spectra observed for 
(CH3F-BF3)  BF3 complex  M. Canagaratna   10B and 11B species with   

      M.E. Ott    CH3F and 13CH3F;  

      K.R. Leopold   two internal rotor states. 
 

C6H18GaN  (CH3)3Ga-N(CH3)3 S.W. Hunt   14N and 15N species (CH3)3Ga-N(CH3)3

   complex   D.L. Fiacco   observed.   
      K.R. Leopold    

 

ClH2NO3  HCl-nitric acid  M.E. Ott    a-type spectrum for   
(HCl-HNO3)  complex   K.R. Leopold   35Cl, 37Cl, 14N, and 15N and   

          DNO3 species. 
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Name to whom queries should be addressed:  Alberto Lesarri 
 
Mailing Address: Departamento de Química Física y Química Inorgánica 
   Facultad de Ciencias 
   Universidad de Valladolid 
   47011 Valladolid (Spain) 
 
Telephone:  +34-983-185895                FAX: +34-983-423013 
 
E-Mail:         lesarri@qf.uva.es              Website:  www.uva.es/lesarri 
 
 
 
FORMULA 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

 
C5H6OS 
 

 
Thenyl alcohol 

 
Juanes, Saragi, 
Lesarri 

 
Assigned 
 

 
C5H6S2 
 

 
Thenyl mercaptan 

 
Juanes, Saragi, 
Lesarri 
 

 
Assigned 
 

C5H8O3 
(HCOOH···C4H6O) 

Cyclobutanone ··· 
Formic Acid 

Evangelistia, Spadaa, 
Lia, Blanco, López, 
Lesarri, Grabowb,  
Caminatia 

 

Phys. Chem.  
Chem. Phys., 
2017, 19, 204 

C5H13NO2 
 
 

2-aminopentane- 
1,3-diol 
 

Uriartec, Cocineroc, 
Lesarri 
  

In preparation 

C5H8O3 
(C5H6O2 ··· H2O) 
 

Furfuryl alcohol 
··· H2O 
 

Juanes, Lesarri 
  

Chem. Eur. J.,  
2018, in press 

C5H8O2S 
(C5H6OS ··· H2O) 
 

Furfuryl mercaptane 
··· H2O 
 

Juanes, Lesarri 
  

Chem. Eur. J.,  
2018, in press 

C5H8O2S 
(C5H6OS ··· H2O) 
 

Thenyl alcohol  
··· H2O 
 

Juanes, Saragi, 
Lesarri 
  

In preparation 

C5H8OS2 
(C5H6S2 ··· H2O) 
 

Thenyl mercaptane 
··· H2O 
 

Juanes, Saragi, 
Lesarri 
  

In preparation 

C5H5F3O2 
(C4H3F3O ··· H2C=O) 

Trifluoroacetone··· 
Formaldehyde 

Pérezd, Lesarri, Jahnb   
Dewaldb, Grabowb 

Analysis  
in progress 
 

C6H2F5NO 
(C5F5N ··· H2C=O) 

Pentafluoropyridine 
··· Formaldehyde 

Goue, Fenge, Juanes, 
Lesarri 

Analysis  
in progress 

mailto:lesarri@qf.uva.es
http://www.uva.es/lesarri
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FORMULA 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C6H11F 
 

Fluorocyclohexane Juanes, Vogtf,  
Demaisonf, León, 
Lesarri, Rudolphf 

Phys. Chem.  
Chem. Phys., 
2017, 19, 29162 

 
C6H12O 
 

 
Cyclohexanol 

 
Lia, Spadaa, Evangelis   
Juanes, Lesarri, 
Caminatia 

 

 
In preparation 

C6H12S 
 

Cyclohexanethiol Juanes, Lesarri,  
Evangelistia, 
 

Assigned 
 
  

C6H14O2 
(C6H12O ··· H2O) 
 

Cyclohexanol ··· H2O Juanes, Lesarri, 
Evangelistia, Lia, 
Caminatia 

 

In preparation 
 
 

C6H14O2S 
(C6H12S ··· H2O) 
 

Cyclohexanethiol  
···H2O 
 

Juanes, Lesarri, 
Evangelistia 
 

Assigned 
 
  

C6H6N2O  
(C5NH4CONH2) 

Nicotinamide Caminatia, 
Cocineroc, Lesarri 
 

In preparation 

C6H10S2 
 

Diallyl disulfide Saragi, Juanes, Lesarr   
 

Assigned 

C6H11NO 
 

-Caprolactam Wachsmuthb, Vallejo  
Lesarri, Grabowb  
 

Assigned 

C6H12O  
 

Oxepane Borterb, Wachsmuthb   
Lesarri, Cocineroc,  
Grabowb 
 

Assigned 

C6H13N 
 

Azepane Wachsmuthb, Vallejo  
Grabowb, Lesarri,  
 

Assigned 

C7H12 Ethynilcyclohexane Vogtf, Demaisonf, 
Rudolphf, Juanes,  
Fernandez, Lesarri 

J. Chem. Phys., 
2018, 148, 64306 
 
 

C7H13Cl Chlorocycloheptane Juanes, Lesarri 
 
 

Partial  
assignment 

C8H12N Cyanocycloheptane Wachsmuthb, Lesarri 
Grabowb 
 

In preparation 
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FORMULA 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C9H15NO Pseudopelletierine Vallejo, Écijac, Vogtf, 
Demaisonf, Lesarri 
Basterretxeac,  
Cocineroc 

Chem. Eur. J., 
2017, 23, 16412 

C9H13NO3 
(C9H11NO2···H2O) 

Benzocaine···H2O Lesarri, Shipmang, 
Pateh 

 

Assigned 

C10H12O4 
(C5H6O2)2 
 

Furfuryl alcohol dime  Juanes, Saragi, 
Lesarri 

In preparation 

C10H12O2S2 
(C5H6OS)2 
 

Thenyl alcohol dimer Juanes, Saragi, 
Lesarri 

In preparation 

C10H12N2O 

 
 

Cotinine Uriartec, Pérezd,  
Caballero,  
Basterretxeac, Lesarr  
Fernándezc, Cocinero  

 

Chem. Eur. J., 
2017, 23, 7156 

C10H12O3 

(HOC6H3(OCH3)C2H2CH2OH  
 

Coniferyl alcohol Cocineroc, Lesarri In preparation 

C10H14O3 

(HOC6H3CH2CH2CH(CO)CH3 

 

Zingerone Cocineroc, Lesarri, 
Caminatia 

In preparation 

C10H16O 

 
2-Decalone Wachsmuthb, Jahnb,  

Blanco, Gigosos 
Lesarri, Grabowb 

 

ChemPhysChem,  
2017, 18, 3620 

C11H15NO2 
(NH2C6H4COO(CH2)3CH3) 

Butamben Lesarri, Cocineroc,  
Caminatia, Grabowb 

 

In preparation 

C11H15NO2 
(NH2C6H4COOCH2CH(CH3

)2) 
 

Isobutamben Lesarri, Cocineroc In preparation 

C12H24O2 

(C6H12O)2 
Cyclohexanol 
dimer 
 

Juanes, León, 
Lesarri 

In preparation 

C12H10S2 

 

Diphenyl disulfide Juanes, Saragi, Lesarr  
 

Assigned 

C12H22S2 

 

Dicyclohexyl disulfide Saragi, Juanes, Lesarr  
 

Assigned 

C12H16N2O 
((C6H7N)2 ··· H2O) 

Aniline dimer···H2O Pérezd, León, Lesarri Submitted 
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FORMULA 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C13H11O4P 
 

Phenyl saligenin  
phosphate 

Juanes, Saragi,  
Lesarri   
 

Assigned 

C14H13O4P 
 

Cresyl saligenin  
phosphate 

Juanes, Saragi,  
Lesarri   
 

Assigned 

C15H22O 
 

Nootkatone Fernández-Samos,  
Juanes, Saragi 
 

Assigned 

C15H22N2 
 

Sparteine Lesarri, Pinacho,  
Enríquez, Rubio,  
Jaraíz, Abad, Gigosos 
 

Phys. Chem.  
Chem. Phys.,  
2017, 19, 17553 

C15H24N2O 
(C15H22N2 ··· H2O) 
 
 

Sparteine ··· H2O Lesarri, Pinacho,  
Enríquez, Rubio,  
Jaraíz, Abad, Gigosos 

Phys. Chem.  
Chem. Phys., 
2017, 19, 17553 

C18H21N3 
(C6H7N)3 

 

Aniline trimer Pérezd, León, Lesarri, 
Pateh 

Submitted 

aUniversità di Bologna (Italy); bLeibniz-Universität Hannover (Germany); cUniversidad del País Vasco (Spain); 

dMax-Planck Inst. Struct. & Dyn. Matter, CFEL (Germany); eChongqing University (China); fUniversität Ulm 
(Germany); gNew College of Florida (USA); hUniversity of Virginia (USA).
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Name to whom queries should be addressed: Helen O. Leung and Mark D. Marshall 
 
Mailing address: Department of Chemistry 
 Amherst College 
 P.O. Box 5000 
 Amherst, MA 01002-5000 
 
Telephone:  413-542-2660 (Helen Leung) Fax:  413-542-2735 
 413-542-2006 (Mark Marshall) 
 
Electronic mail: hleung@amherst.edu  
 mdmarshall@amherst.edu 
 
Website: https://www.amherst.edu/people/facstaff/hleung  
 https://www.amherst.edu/people/facstaff/mdmarshall 
 
 NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS       
C2HClF2 (E)-1-chloro- Helen O. Leung Spectrum assigned. 
((E)-CF35ClCHF, (E)-CF37ClCHF, 1,2-difluoroethylene Mark D. Marshall Manuscript in prep. 
(E)-13CF35ClCHF, (E)-CF35Cl13CHF) 
 
C2H2ClF3 hydrogen fluoride− Helen O. Leung Spectrum assigned. 
(HF−(E)-CF35ClCHF, (E)-1-chloro- Mark D. Marshall Manuscript in prep. 
HF−(E)-CF37ClCHF 1,2-difluoroethylene 
DF−(E)-CF35ClCHF 
DF−(E)-CF37ClCHF) 
 
C2HArClF2 argon−(E)-1-chloro- Helen O. Leung Spectrum assigned. 
(Ar−(E)-CF35ClCHF,  1,2-difluoroethylene Mark D. Marshall  
Ar−(E)-CF37ClCHF, 
Ar−(E)-13CF35ClCHF, 
Ar−(E)-CF35Cl13CHF) 
 
C2H3ClF2 hydrogen chloride− Helen O. Leung  Spectrum assigned. 
(H35Cl−trans-CHFCHF, trans-1,2-difluoro- Mark D. Marshall Manuscript in prep. 
H37Cl−trans-CHFCHF)  ethylene 
 
C2H3ClF2 hydrogen chloride−  Helen O. Leung  Spectrum assigned. 
(H35Cl−cis-CHFCHF, cis-1,2-difluoro- Mark D. Marshall Manuscript in prep. 
H37Cl−cis-CHFCHF,  ethylene 
H35Cl−cis-13CHFCHF) 
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 NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS       
C4H4F2 acetylene−  Helen O. Leung  Spectrum assigned. 
(HCCH−cis-CHFCHF, cis-1,2-difluoro- Mark D. Marshall Manuscript in prep. 
H13CCH−cis-CHFCHF, ethylene 
HC13CH−cis-CHFCHF, 
HCCH−cis-13CHFCHF, 
HCCH−cis-CHF13CHF) 
 
C4H3ClF2 acetylene−2-chloro- Helen O. Leung Spectrum assigned. 
(HCCH−CF2CH35Cl) 1,1-difluoroethylene Mark D. Marshall 
 
C2H2DF3 deuterium fluoride− Helen O. Leung Spectrum assigned. (DF−cis-
(CHFCHF), cis-1,2-difluoro- Mark D. Marshall 
DF−cis-13CHFCHF, ethylene  
DF−cis-CHF13CHF) 
 
C2H3ArCl argon−vinyl Helen O. Leung Spectrum assigned.  
(Ar−CH2CH35Cl,  chloride Mark D. Marshall 
Ar−CH2CH37Cl)  
 
C2H4Cl2 hydrogen chloride− Helen O. Leung Spectrum assigned.  
(H35Cl−CH2CH35Cl,  vinyl chloride Mark D. Marshall  
H35Cl−CH2CH37Cl, 
H37Cl−CH2CH35Cl) 
 
C4H4ClF acetylene−(Z)- Helen O. Leung J. Phys. Chem. A 
((Z)-CHFCH35Cl−HCCH, 1-chloro-2-fluoro- Mark D. Marshall 121, 5651 (2017) 
(Z)-CHFCH37Cl−HCCH,  ethylene 
(Z)-CHF13CH35Cl−HCCH,  
(Z)-CHFCH35Cl−H13C13CH, 
(Z)-CHFCH37Cl−H13C13CH, 
(Z)-CHFCH35Cl−H13CCH, 
(Z)-CHFCH35Cl−HC13CH, 
(Z)-CHFCH37Cl−H13CCH) 
  
C2H3Cl2F hydrogen chloride− Helen O. Leung Spectrum assigned. 
(H35Cl−(Z)-CHFCH35Cl, (Z)-1-chloro-2- Mark D. Marshall  
H37Cl−(Z)-CHFCH35Cl, fluoroethylene   
H35Cl−(Z)-CHFCH37Cl) 
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 NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS       
C2H2ArClF argon−1-chloro- Helen O. Leung Spectrum assigned. 
(Ar−CH2CF35Cl, 1-fluoroethylene Mark D. Marshall  
Ar−CH2CF37Cl) 
 
C2H2Cl2 cis-1,2-dichloro- Helen O. Leung Spectrum assigned. 
(CH35ClCH35Cl, CH35ClCH37Cl, ethylene  Mark D. Marshall 
CH37ClCH37Cl, CH35Cl13CH35Cl) 
   
C2H2ArCl2 argon−cis-1,2- Helen O. Leung Spectrum assigned. 
(Ar−CH35ClCH35Cl, dichloroethylene  Mark D. Marshall 
Ar−CH35ClCH37Cl) 
 
C2H2BrF 1-bromo-1-fluoro- Helen O. Leung Spectrum assigned. 
(CH2C79BrF, CH2C81BrF) ethylene Mark D. Marshall 
 
C3H3F3O 2-(trifluoromethyl)- Helen O. Leung Spectrum assigned. 
(CH2CH(CF3)O, 13CH2CH(CF3)O, oxirane Mark D. Marshall Manuscript in prep. 
CH2

13CH(CF3)O, CH2CH(13CF3)O, 
CH2CH(CF3)18O) 
 
C3H3ArF3O argon− Helen O. Leung Spectrum assigned. 
(Ar−CH2CH(CF3)O, 2-(trifluoromethyl)- Mark D. Marshall Manuscript in prep. 
Ar−13CH2CH(CF3)O, oxirane 
Ar−CH2

13CH(CF3)O, 
Ar−CH2CH(13CF3)O) 
 
C6H6F6O2 2-(trifluoromethyl)- Helen O. Leung Spectrum assigned. 
(CH2CH(CF3)O−CH2CH(CF3)O) oxirane dimer Mark D. Marshall 
  Nathan Seifert 
  Yunjie Xu 
  Wolfgang Jäger 
 
C3H4F2O 2-(difluoromethyl)- Helen O. Leung Spectrum assigned. 
(CH2CH(CHF2)O, 13CH2CH(CHF2)O, oxirane Mark D. Marshall Manuscript in prep. 
CH2

13CH(CHF2)O, CH2CH(13CHF2)O, 
CH2CH(CHF2)18O) 
 
C3H4ArF2O argon− Helen O. Leung Spectrum assigned. 
(Ar−CH2CH(CHF2)O) 2-(difluoromethyl)- Mark D. Marshall Manuscript in prep. 
 oxirane 
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 NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS       
C4H6O 2-vinyloxirane Helen O. Leung Spectrum assigned. 
(CH2CH(CHCH2)O,  Mark D. Marshall  
13CH2CH(CHCH2)O, 
CH2

13CH(CHCH2)O, 
CH2CH(13CHCH2)O, 
CH2CH(CH13CH2)O, 
CH2CH(CHCH2)18O) 
 
C4H6ArO argon−2-vinyloxirane Helen O. Leung Spectrum assigned. 
(Ar−CH2CH(CHCH2)O)  Mark D. Marshall  
 
C3H2ArF4 argon−2,3,3,3-tetra- Helen O. Leung J. Mol. Spectrosc. 
(Ar−CH2CFCF3, Ar−13CH2CFCF3, fluoropropene Mark D. Marshall 337, 80 (2017) 
Ar−CH2

13CFCF3, Ar−CH2CF13CF3) 
 
C3H3ClF4 hydrogen chloride− Helen O. Leung Spectrum assigned. 
(H35Cl−CH2CFCF3) 2,3,3,3-tetrafluoro- Mark D. Marshall 
 propene 
 
C3H2ClF3 2-chloro-3,3,3- Helen O. Leung Spectrum assigned. 
(CH2C35ClCF3, 13CH2C35ClCF3, trifluoropropene Mark D. Marshall  
CH2

13C35ClCF3, CH2C35Cl13CF3, 
CH2C37ClCF3) 
 
C3H2ArClF3 argon−2-chloro- Helen O. Leung Spectrum assigned. 
(Ar−CH2C35ClCF3,  3,3,3-trifluoropropene Mark D. Marshall  
Ar−CH2C37ClCF3) 
 
C3H2ClF3 (Z)-1-chloro- Helen O. Leung Spectrum assigned. 
((Z)-CH35ClCHCF3, 3,3,3-trifluoropropene Mark D. Marshall  
(Z)-13CH35ClCHCF3, 
(Z)-CH35Cl13CHCF3,  
(Z)-CH35ClCH13CF3, 
(Z)-CH37ClCHCF3) 
 
C3H2ArClF3 argon−(Z)-1-chloro- Helen O. Leung Spectrum assigned. 
(Ar−(Z)-CH35ClCHCF3, 3,3,3-trifluoropropene Mark D. Marshall  
Ar−(Z)-CH37ClCHCF3) 
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 NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS       
C3H2ClF3 (E)-1-chloro- Helen O. Leung Spectrum assigned. 
((E)-CH35ClCHCF3, 3,3,3-trifluoropropene  Mark D. Marshall 
(E)-13CH35ClCHCF3,  
(E)-CH35Cl13CHCF3, 
(E)-CH35ClCH13CF3,  
(E)-CH37ClCHCF3) 
 
C3H2ArClF3 argon−(E)-1-chloro- Helen O. Leung Spectrum assigned. 
(Ar−(E)-CH35ClCHCF3, 3,3,3-trifluoropropene  Mark D. Marshall 
Ar−(E)-CH37ClCHCF3) 
 
C3H2F4 (E)-1,3,3,3-tetra- Helen O. Leung Spectrum assigned. 
((E)-CHFCHCF3, (E)-13CHFCHCF3, fluoropropene Mark D. Marshall  
(E)-CHF13CHCF3, (E)-CHFCH13CF3) 
 
C3H2ArF4 argon−(E)-1,3,3,3- Helen O. Leung Spectrum assigned. 
(Ar−(E)-CHFCHCF3) tetrafluoropropene Mark D. Marshall  
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Name to whom queries should be addressed: Wei Lin 
 
Mailing Address Department of Chemistry  
   University of Texas Rio Grande Valley  
   One West University Blvd., Brownsville, TX 78520  
 
Telephone: (956)882-5945    FAX: (956) 882-6692 
 
E-Mail: wei.lin@utrgv.edu  
Webpage: https://webapps.utrgv.edu/aa/dm/index.cfm?action=profile&user=wei.lin 
 

FORMULA NAME OF 
COMPOUND 

NAME OF INVESTIGATOR PRESENT 
STAGE OF 

PROGRESS 
    

C5H3F7O4 
(HCOOH- CF3CF2 

CF2COOH) 

Formic acid- 
Heptafluorobutyric 

acid  

Javix Thomas7, Michael  
Carrillo, Agapito Serrato III, 
Wei Lin, Wolfgang Jaeger7,  
Yunjie Xu7 
 

JMS, 335, 
88-92, 2017 

 
C4H5F3O2 

(CF3(CH2) 2COOH) 

 
4,4,4-tifluorobutyric 

acid 

Yoon Jeong Choi1, Alex Trevino   
L. Stephens1, Stephen A.  
Cooke4, Stewart E. Novick1,  
Wei Lin 

 
JMS, 344, 

65-70.2018 

 
C5H7F3O4 
(HCOOH- 

CF3(CH2) 2COOH) 

 
Formic acid-4,4,4-
tifluorobutyric acid 

 
Yoon Jeong Choi1, Alex Trevino   
L. Stephens1, Stephen A.  
Cooke4, Stewart E. Novick1,  
Wei Lin 
 

 
JMS, 344, 

65-70.2018 

C5H4F6O4 
(HCOOH- 

(CF3)2CHCOOH) 

Formic acid-3,3,3-
trifluoro-2-

(trifluoromethyl)prop
anoic acid 

Javix Thomas7, Michael  
Carrillo, Agapito Serrato III,  
Wolfgang Jaeger7, Yunjie Xu7, 
Wei Lin 
 

 
To be 

submitted 

C3H2F4O2 
(CF3CFHCOOH) 

2,3,3,3-
tetrafluoropropionic 

acid 

Dan A. Obenchain1, Jianming  
Wu6, Xin Xu6, Agapito Serrato  
III, Will Orellana1, Stephen A.  
Cooke4, Stewart E. Novick1,  
Wei Lin 
 

 
To be 

submitted 

C3H4F4O3  
(H2O-

CF3CFHCOOH) 

Water-2,3,3,3-
tetrafluoropropionic 

acid 

Dan A. Obenchain1, Jianming  
Wu6, Xin Xu6, Agapito Serrato  
III, Will Orellana1, Stephen A.  
Cooke4, Stewart E. Novick1,  
Wei Lin 

 
To be 

submitted 
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FORMULA NAME OF 
COMPOUND 

NAME OF INVESTIGATOR PRESENT 
STAGE OF 

PROGRESS 
C4H7F3O3  

(H2O- CF3(CH2) 

2COOH) 

Water-4,4,4-
tifluorobutyric acid 

Yoon Jeong Choi1, Alex Trevino   
L. Stephens1, Stephen A.  
Cooke4, Stewart E. Novick1,  
Wei Lin 
 

Spectrum 
assigned 

C5H8Ne   
(Ne- CH2=c-

CCH2CH2CH2) 

Neon-Methylene 
Cyclobutane 

Andrea Minei2, Wei Lin, Lu 
Kang3, Wallace C. Pringle1, 
Stewart E. Novick1 
 

Manuscript 
to be 

submitted 

C10H8O4  
(HCOOH- 

C6H5C≡CCOOH) 
 

Formic acid- 
Phenylpropionic 

acid 

Junwu Zhou9, Aaron Pejlovas9,  
Alexis Delgado, Stephen G.  
Kukolich9, Wei Lin 

Spectrum 
assigned 

C4H3F5O4 
(HCOOH- 

CF3CF2COOH) 

Formic acid- 
Pentafluoropropionic 

acid 

Dan A. Obenchain1, Stephen  
A. Cooke4, Stewart E. Novick1,  
Wei Lin 
 

Spectrum 
assigned 

C3H10O  
(H2O- 

CH3CH2CH3) 

Water propane (C13 

isotopomers) 
Dan A. Obenchain1, Wei Lin,  
Karen Peterson8, Richard J.  
Saykally5, Stewart E. Novick1 

Spectrum 
assigned 

 

1Department of Chemistry, Wesleyan University, Middletown, CT 
2Chemistry and Biochemistry Department within the Division of Natural Sciences,   
  College of Mount Saint Vincent, Riverdale, NY 
3Department of Chemistry and Biochemistry, Kennesaw State University, Marietta, GA 
4School of Natural and Social Sciences, Purchase College, SUNY, Purchase, NY 
5Department of Chemistry, University of California, Berkeley, CA  
6Department of Chemistry, Fudan University, Shanghai, China  
7Department of Chemistry, University of Alberta, Edmonton, AB, Canada  
8Department of Chemistry, San Diego State University, San Diego, CA  
9Department of Chemistry and Biochemistry, University of Arizona, Tucson, AZ 
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Name to whom queries should be addressed:  Juan Carlos López 
       Susana Blanco 
Mailing Address: Grupo de Investigación de Espectroscopía de Rotación. (GIER) 

Departamento de Química Física, Facultad de Ciencias (Campus Miguel Delibes) 
Universidad de Valladolid 
Paseo de Belén 7, 47011 Valladolid, SPAIN. 

 
Telephone: +34 983423264/3272   
E-Mail: jclopez@qf.uva.es  Website:  http://gier.blogs.uva.es/   

sblanco@qf.uva.es   
 
    NAME OF   NAME OF  PRESENT STAGE 
FORMULA   COMPOUND   INVESTIGATOR OF PROGRESS 
CH9NO4                          Formamide-water3 complexes  Pablo Pinacho  J. Phys. Chem Lett. 
(CH3NO-(H2O)3)      Susana Blanco              8, 6060-6066,  
        Juan C. López                2017 
 
CnH5nNnO2n      formamide-water complexes  Susana Blanco  Spectra assigned 
((CH3NO)n-(H2O)n)      Juan C. López 
        Pablo Pinacho 
        Brooks Pate’s Group1 
 
C8H8O3   o-anisic acid    Alberto Macario Manuscript in prep. 
        Susana Blanco 
        Juan C. López 
 
C8H2n+8On+3   o-anisic acid-water complexes  Alberto Macario Manuscript in prep 
(C8H8O3-(H2O)n )      Pablo Pinacho   
        Susana Blanco 
        Juan C. López 
 
C9H10O5    o-anisic acid – formic acid  Alberto Macario Spectrum observed 
(C8H8O3-(CH2O2)) complex    Susana Blanco  Work in progress 
        Juan C. Lopez 
        Yunjie Xu’s Group2 
 
C3H2n+5NOn+1  2-azetidinone-water complexes  Pablo Pinacho  Spectrum observed 
(C3H5NO-(H2O)n)      Susana Blanco  Work in progress 
        Juan C. López 

C7H2n+7NOn+1  Formanilide water complexes  Pablo Pinacho  Manuscript in prep 
(C7H7NO-(H2O)n)      Susana Blanco 
        Juan C. López 

mailto:jclopez@qf.uva.es
http://gier.blogs.uva.es/
mailto:sblanco@qf.uva.es
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    NAME OF   NAME OF  PRESENT STAGE 
FORMULA   COMPOUND   INVESTIGATOR OF PROGRESS 
C2H2n+5NOn+2  Methyl carbamate (Urethylane)   Susana Blanco  Manuscript in prep 
(C2H5NO2-(H2O)n) water complexes   Pablo Pinacho 
        Juan C. López 
        Z. Kisiel3 
 
C3H7NO2  Ethyl carbamate (Urethane)  Pablo Pinacho  Manuscript in prep 
C3H2n+7NOn+2  and water complexes   Juan C. López    
(C3H7NO2-(H2O)n)      Susana Blanco 
        Z. Kisiel3 
 
C5H11NO2  Butyl carbamate   Pablo Pinacho  Manuscript in prep 
C5H2n+11NO n+2  and water complexes   Susana Blanco    
(C5H11NO2-(H2O)n)      Juan C. López 
        Z. Kisiel3 
 
C7H2n+7NOn+2  Phenyl carbamate   Pablo Pinacho  Spectrum observed 
(C7H7NO2-(H2O)n) water complexes   Susana Blanco  Work in progress 
        Juan C. López 
 
C8H2n+9NOn+2  Benzyl carbamate    Pablo Pinacho  Spectrum observed 
(C8H9NO2-(H2O)n) water complexes   Juan C. López  Work in progress 
        Susana Blanco 
         
C11H9N   2-Phenylpyridine    Alberto Macario  Spectra assigned 
C11H2n+9NOn  and water complexes   Juan C. López  Work in progress 
(C11H9N-(H2O)n )      Susana Blanco 
 
C10H10O3  3-Methoxycinnamic acid  Alberto Macario  Spectra observed 
C10H2n+10On+3  and water complexes   Juan C. López  Work in progress 
(C10H10O3-(H2O)n)      Susana Blanco 
 
C8H8O3   3-Methoxybenzoic acid    Alberto Macario  Spectra assigned 
   (m-Anisic acid)    Juan C. López  Work in progress 
        Susana Blanco 
        Yunjie Xu’s Group2 
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    NAME OF   NAME OF  PRESENT STAGE 
FORMULA   COMPOUND   INVESTIGATOR OF PROGRESS 
C9H10O5  3-Methoxybenzoic acid    Alberto Macario  Spectra assigned 
(C8H8O3-(CH2O2)) (m-Anisic acid)    Juan C. López  Work in progress 
   formic acid complexes   Susana Blanco 
        Yunjie Xu’s Group2  
 
C15H10O2  Flavone      Susana Blanco  Spectrum assigned 
C15H2n+10On+2  and water complexes   Juan C. López  Work in progress 
(C15H10O2-(H2O)n) 
         
C15H12O2  Flavanone    Susana Blanco  Spectra assigned 
C15H2n+12On+2  and water complexes   Juan C. López  Work in progress 
(C15H12O2-(H2O)n) 
         
C10H2n+8N2On  2,2’-Bipyridine water   Susana Blanco  Spectrum observed 
(C10H8N2-(H2O)n) complexes    Juan C. López  Work in progress 
        
C9H12O2  4-Ethylguaiacol    Susana Blanco  Spectrum assigned 
        Juan C. López  Work in progress 
 
C8H8O3   Mandelic acid     Pablo Pinacho   Spectrum observed 
C8H2n+8On+3  and water complexes   Susana Blanco 
(C8H8O3-(H2O)n)      Juan C. López 
 
C8H10O2  Dimethoxybenzene    Assimo Maris4   Spectrum observed 
C8H2n+10On+2  and water complexes   Susana Blanco 
(C8H10O2-(H2O)n)      Juan C. López 
 
C10H16O   Verbenol     Assimo Maris4   Spectrum assigned 
C10H2n+16On+1  and water complexes   Susana Blanco 
(C10H16O-(H2O)n)      Juan C. López 
 
C6H7NO  Pyridine-formaldehyde    Juan C. López  Spectrum assigned 
(C5H5N-CH2O)  complex    Susana Blanco 
 
C8H11NO  Pyridine-acetone complex  Juan C. López  Spectrum assigned 
(C5H5N-C3H6O)       Susana Blanco 
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    NAME OF   NAME OF  PRESENT STAGE 
FORMULA   COMPOUND   INVESTIGATOR OF PROGRESS 
C6H8N2O  Pyridine-formamide   Susana Blanco  Spectrum assigned 
(C5H5N-CH3NO) complex    Cristina Puzzarini5  
        Juan C. López  
        Lorenzo Spada5 
 
C7H10N2O  Pyridine-N-methylformamide  Lorenzo Spada 5  Spectrum assigned 
(C5H5N-C2H5NO) complex    Juan C. López 
        Cristina Puzzarini 5 

        Susana Blanco 
 
C5H12O   3-methyl-butanol    Juan C. López  Spectra assigned 
C5H2n+12On+1  and water complex   Susana Blanco  Work in progress 
(C5H12O -(H2O)n)      Alberto Lesarri 
C5H12ArO  and Ar complex     
(C5H12O-Ar) 
 
1 .- Department of Chemistry, University of Virginia, Charlottesville, United States 
2 .- Chemistry Department, University of Alberta, Edmonton AB, T6G 2G2, Canada 

3 .- Polish Acad Sci, Inst Phys, PL-02668 Warsaw, Poland 

4 .- Department of Chemistry "Giacomo Ciamician", University of Bologna, Italy 
5 .- Department of Chemistry "Giacomo Ciamician", University of Bologna, Italy 
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Name to whom queries should be addressed:  F. J. Lovas, D.F. Plusquellic, K.O. Douglass 
 
Mailing address: National Institute of Standards and Technology 
                   100 Bureau Drive, Stop 8441 
                   Gaithersburg, MD  20899-8441 
 
Telephone: (301) 975-2385 FJL; (303) 497-6089 DFP Telefax: (301) 869-5700  

(301) 975-6489 KOD  
 
Electronic mail: lovas@nist.gov; dplus@nist.gov; Kevin.douglass@nist.gov 
    
FORMULA 

 
NAME OF 
COMPOUND 

 
NAME OF 
INVESTIGATOR 

 
PRESENT STAGE 
OF PROGRESS 

 
CH3N 
 (CH2NH) 

 
Methyleneimine 

 
Scherschligt1, 
Douglass1, 
Plusquellic2, Lovas1 

 
spectrum measured 
near 550 GHz 

 
CH5N 
 (CH3NH2) 

 
Methylamine 

 
Scherschligt1, 
Douglass1, 
Plusquellic2, Lovas1 

 
spectrum measured 
530 to 600 GHz 

 
CH5NO2 
 (HCOOH-NH3) 

 
Formic acid-
ammonia 

 
Grabow3, Lovas1, 
Fraser1 

 
Spectrum assigned 

 
C2H5NO 
 (CH3OH-HCN) 

 
Methanol-hydrogen 
cyanide 

 
Lovas1, Sobhanadri4 

 
Spectrum assigned 
 

C3H2O 
(HCCCHO) 

Propynal Plusquellic2, Lovas1, 
Scherschligt1, 
Douglass1, 

mm spectrum 
assigned, manuscript 
in prep. 

 
C3H3F5O 
(CF3CH2OCHF2) 

 
2,2,2-Trifluoroethyl 
difluoromethyl ether 
[RE245] 

 
Lovas1, Suenram5, 
Hight Walker1, 
Dixon1,6     

 
Lowest energy 
conformer, anti-anti, 
assigned. Dipole 
moment & structure  

C3H4O 
(CH2=CHCHO) 

Propenal Plusquellic2, Lovas1, 
Scherschligt1, 
Douglass1, 

mm spectrum 
assigned, manuscript 
in prep. 

 
C3H6O6 
(HCOOH)3 

 
Formic acid trimer 

 
Douglass1, Pate7, 
Suenram1,5, Crum7 

 
Manuscript in 
preparation 

 
C4H4O2 
(CH2C(O)CH=CHO) 

 
3(2H)-furanone 

 

 
Lovas1, Plusquellic2, 
Suenram1,5, Pate7, 
Neill8, Muckle8 

  

 
Cavity & broadband 
spectrum assigned,  
manuscript in prep. 
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FORMULA 

 
NAME OF 
COMPOUND 

 
NAME OF  
INVESTIGATOR 

 
PRESENT 
STAGE OF 
PROGRESS 

 
C4H6O3 
(OCHOHC(O)CH2CH2) 

 
Dihydro-2-hydroxy- 
3(2H)-furanone 

 

 
Lovas1, Plusquellic2, 
Suenram1,5, Pate7, 
Neill8, Muckle8 

 
Cavity & 
broadband 
spectrum 
assigned ,  
manuscript in 
prep. 

 
C4H6O3 
(OC(O)CHOHCH2CH2) 

 
Dihydro-3-hydroxy- 
2(3H)-furanone 

 

 
Lovas1, Plusquellic2, 
Suenram1,5, Pate7, 
Neill8, Muckle8 

 
Cavity & 
broadband 
spectrum 
assigned ,  
manuscript in 
prep. 

 
C4H7NO2 
((CH3CO)2NH)  

 
Diacetamide 

 
Suenram1,5, 
Plusquellic2, 
Kawashima9 

 
Assigned  cis- 
trans- 
conformer, V3 = 
127 cm-1 

 
C5H10N2O2 

 
N-acetyl-alanine 
amide (Ac-ALA-
NH2) 

 
Douglass1, Ahmed1, 
Plusquellic2  

 
Assigned 1 
conformer, fit A 
state 

 
C5H13O2N 

 
N-methyl diethanol 
amine 

 
Xu10, Liu10, 
Suenram1,5, Lovas1, 
Fraser1,  Jensen11, 
Samuels11 

 
2 Conformers 
assigned, 
Manuscript in 
Preparation 

 
C6H12O 
((CH3)3CC(O)CH3) 

 
Pinacolone 

 
Suenram1,5, 
Plusquellic2, Pate7, 
Rees7, Pajski7, 
Douglass1, Brown7  

 
A &, E states 
assigned for N, 
13C, & 18O 
isotopomers, 
Tunneling state 
assigned, UVa 
CP  

 
C6H15O2N 

 
N-ethyl diethanol 
amine 

 
Xu10, Liu,10 Lovas1, 
Suenram5, Fraser1, 
Jensen11, Samuels11 

 
3 Conformers 
assigned MS in 
preparation 
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FORMULA 

 
NAME OF 
COMPOUND 

 
NAME OF  
INVESTIGATOR 

 
PRESENT 
STAGE OF 
PROGRESS 

 
C8H8O2 

(CH3CHCHC(OH)C(O)CHCH) 

 
5-Methyltropolone 

      
 

 
Ilyushin13, 
Johnson15, 
Hohl15, 
Cloesasner15, 
Lovas1, Lavrich15  

 
J. Mol. Spec. 
343, 
76 (2018). 

 
C10H7Cl 

 
1-Chloronaphthalene 

 
Plusquellic2 

 
35Cl & 37Cl 
assigned in 
conjunction 
with UV 
spectrum 

 
C10H7F 

 
1-Fluoronaphthalene 

 
Plusquellic2, 
Korter16, Borst1 

 
electronic and 
FTMW 
spectrum 

 
C10H8O 

 
2-Naphthol 

 
Plusquellic2, Davis17 

 
Cis conformer 
assigned, global 
fit s 

 
C11H10 

 
1-Methylnaphthalene 

 
Plusquellic2, 
Lugez18, Hight 
Walker1, Suenram5 

 
FTMW 
spectrum fit, 
global fit of  gnd 
and excited state 

 
C11H10 

 
2-Methylnaphthalene 

 
Plusquellic2, 
Lugez18, Hight 
Walker1, Suenram5 

 
FTMW A & E 
state fit, of the 
gnd and elec. 
excited state 

 
C12H10O 
(C6H5-O-C6H5) 

 
Biphenyl ether 

 
Onda19, Schnell20 
Plusquellic2, Lovas1 

 
Spectrum 
assigned 

 
C12H12O 

 
Methyl-1-
Naphthalene 
Methanol 

 
Plusquellic2, 
Lavrich15 

 
Normal and D 
species assigned 

 
C12H12O 

 
Methyl-2-
naphthalene 
Methanol 

 
Plusquellic2, 
Lavrich54 

 
Normal and D 
species assigned 
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FORMULA NAME OF COMPOUND NAME OF  
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

 
C12H12O 

 
Methyl-2-naphthalene 
Methanol 

 
Plusquellic2, 
Lavrich54 

 
Normal and D 
species assigned 

 
C12H15NO3 
 

 
N-acetyl Phenylalanine 
methyl ester 

 
Douglass1, 
Plusquelli2, Pate7, 
Pratt21  

 
AA,  AE, and EA 
states fit 

 
C13H12O 

 
2-Benzylphenol 

 
Plusquellic2, 
Zwier22, Douglass1, 
Müller22, 
Pillsbury22 

 
One conformer 
assigned 

 
C20H14O2 

 
1,1'-bi-2,2'-
hydroxynaphthalene 

 
Davis17, 
Plusquellic2, 
Suenram5 

 
Normal, HD and D2 
assigned 

 
H4OS 
H2O-H2S 

 
Hydrogen sulfide - water 
dimer 

 
Lovas1, Suenram5 

 

 
Nine isotopic forms 
assigned 

 
H4S2 
(H2S-H2S) 

 
Hydrogen sulfide dimer 

 
Lovas1, Mandal23, 
Arunan23, Das23,  
Medcraft24 

 

 
Nine isotopic forms 
assigned, MS in 
prep 

    
    
    
    

 
 
Affiliations: 
1 NIST, Gaithersburg, MD 
2

 NIST, Boulder, CO 
3 Institute für Physicalische Chemie, Gottfried-Wilhelm-Leibniz-Universität, Hannover, Germany 
4 Indian Institute of Technology, Madras, India 
5 4053 Weakley Hollow Rd., Syria, VA, suenram@gmail.com 
6 Pacific Northwest Laboratory, Richland, WA 
7 University of Virginia, Charlottesville, VA 
8 BrightSpec, Inc., Charlottesville, VA 
9 Kanagawa Institute of Technology, Atsugi, Kanagawa, Japan 
10 University of New Brunswick, St. John, New Brunswick, Canada 
11 Edgewood Chemical Biological Center, Edgewood Area, Aberdeen Proving Ground, MD 

mailto:suenram@gmail.com
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12 Coker College, Hartsville, SC 
13 Institute of Radio Astronomy, NASU, Kharkov, Ukraine 
14 College of Charleston, Charleston, SC 
15 Wesleyan University, Middletown, CT 
16 Syracuse University, Syracuse, NY 
17 University of Mississippi, University, MS 
18 Supernus Pharmaceuticals, Inc., Rockville, MD 
19 Sophia University, Toyko, Japan 
20 DESY, Hamburg, Germany; Inst. Phys. Chem., Christian-Albrecht-UniversitäT zu Kiel, Kiel, 
     Germany 
21 University of Vermont, Burlington, VT 
22 Purdue University, West Lafayette, IN 
23Indian Institute of Science, Bangalore, India 
24

 School of Chemistry, Newcastle University, Newcastle-upon-Tyne, UK 
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Name to whom queries should be addressed: P. Caselli 
 

Mailing Address: Center for Astrochemical studies 
                 Max-Planck-Institut für extraterrestrische Physik 

      Gießebachstrasse 1 
                 85748 Garching bei München, Germany 

 
Telephone: +49-89-30000-3400      FAX: +49-89-30000-3399 

 
E-Mail: caselli@mpe.mpg.de 

 
Website: http://www.mpe.mpg.de/CAS 

FORMULA NAME OF 
COMPOUND 

INVESTIGATORS PRESENT STAGE OF 
PROGRESS 

H15N Imidogen L. Bizzocchi, M. Melosso1, 
F. Tamassia2, et al. 

manuscript in preparation 

CHO2
+ 

(HOCO+) 
(DOCO+) 

protonated carbon 
dioxide 

L. Bizzocchi, et al. A&A, 602 (2017) A34 

CH2S2 
(HCSSH) 

dithioformic acid D. Prudenzano, et al. A&A, in press (2018) 

C3HN Cyanoacetylene L. Bizzocchi, M. Melosso1, 
L. Dore1, F. Tamassia2, 

H. Spahn3, et al. 

ApJS, 233, (2017) 11; 
submm-wave and IR ongoing 

C3DN d-cyanoacetylene L. Bizzocchi, M. Melosso1, 
F. Tamassia3, A. Pietropolli-Charmet4, 

et al. 

IR measurements completed; 
mm-wave and submm-wave 

ongoing 
CHOS+ 

(OCSH+) 
(HOCS+) 

protonated carbonyl 
sulfide 

V. Lattanzi, S.Spezzano,  
M. McCarthy5, et al. 

mm-wave measurements 
completed 

CD2S thioformaldehyde-d2 V. Lattanzi et al. mm-wave and submm-wave 
measurements completed 

CHS2
+ 

(SCSH+) 
protonated carbon 

disulfide 
V. Lattanzi, M.E. Palumbo6, 

M. McCarthy5, et al. 
measurements ongoing 

C2HO 
(HCCO) 
(DCCO) 

ketenyl 
d-ketenyl 

J. Chantzos, S. Spezzano, 
et al. 

measurements ongoing 

C2H4N2 
(CH3NHCN) 

N-cyano-methylamine D. Prudenzano, 
J.-C. Guillemin7, 

M. Carvajal-Zaera8, et al. 

measurements ongoing 

CN+ cyanogen cation V. Lattanzi, M. McCarthy5, et al. measurements ongoing 
    

mailto:caselli@mpe.mpg.de
mailto:caselli@mpe.mpg.de
mailto:caselli@mpe.mpg.de
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1. Dipartimento di Chimica “G. Ciamician”, Università di Bologna, Italy. 
2. Dipartimento di Chimica Industriale “Toso Montanari”, Università di Bologna, Italy. 
3. I.Physikalisches Institut, Universität zu Köln, Germany. 
4. Dipartimento di Scienze Molecolari, Università Ca’ Foscari, Venezia, Italy. 
5. Harvard-Smithsonian Center for Astrophysics, Cambridge, USA. 
6. INAF-Osservatorio Astrofisico di Catania, Italy 
7. Institut des Sciences Chimiques de Rennes, France. 
8. Departamento de Ciencias Integradas, Universidad de Huelva, Spain. 

 
 

FORMULA NAME OF 
COMPOUND 

INVESTIGATORS PRESENT STAGE OF 
PROGRESS 

DHN 
DH15N 

amidogen L. Bizzocchi, D. Prudenzano,  
M. Melosso2, L. Dore2, et al. 

measurements ongoing 
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Names to whom queries should be addressed: H. S. P. Müller and S.  
Schlemmer 

                                 Mailing address:  I. Physikalisches Institut 
Universität zu Köln 

  Zülpicher Str. 77, 50937 Köln, Germany 
     Telephone:  +49−221−470−4528  Telefax:  +49−221−470−5162 

E-mail:   hspm@ph1.uni-koeln.de,     schlemmer@ph1.uni-koeln.de 
 
Formula 

 
Name of Compound 

 
Investigator 

 
Present Stage of Progress 

C3HN 
(HC3N) 

cyanoacetylene L. Bizzocchi,1 M. Melosso,2  
L. Dore,2 C. Degli Esposti,2  
F. Tamassia,3 H. Spahn, et al. 

ApJSS 233 (2017) 11; sub-
mmW and IR; ongoing 

CH+ methylidynium J. Doménech,4 O. Asvany, et 
al. 

rotational and rovibrational 
transitions; ms submitted 

HSi+ 
(SiH+) 

silylidynium J. Doménech,4 O. Asvany, et 
al. 

Astrophys. J. 849 (2017) 60 

C2H6O  
(CH3)2O 

dimethyl ether C. P. Endres, B. Drouin,5 et 
al. 

vt1 + vt2 = 1 ms. near subm.; 
higher-v ongoing 

CO carbon monoxide R. Gendriesch, F. Lewen, 
G. Klapper, H. S. P. Müller 

full ms. in prep.  

C2H5NO 
(CH3C(O)NH2) 

acetamide V. V. Ilyushin6 et al. ≤ 660 GHz; analysis ongoing 

C4H7N 
(n-C3H7CN) 

n-propyl cyanide D. Liu,7 A. Walters,7 N. 
Wehres, et al. 

several vib. states each of 
gauche and anti conformers; 
35−505 GHz; analysis on-
going 

C2H4S vinyl mercaptan M.-A. Martin-Drumel et. al. ≤ 400 GHz; syn and anti;  
meas. nearing completion 

CH2S 
(H2CS) 

thioformaldehyde H. S. P. Müller, A. Maeda,8  
et al. 

≤ 1.4 THz; various vibrational 
states and isotopic species; 
measurements completed 

O2S sulfur dioxide H. S. P. Müller v2 = 2, v1 = 1, v3 = 1; 
≤ 1.5 THz; ongoing 

BrF, FI bromine and iodine 
mono-fluorides 

H. S. P. Müller, S. Thorwirth, 
et al. 

J" = 0, 1, v ≤ 30; preliminary 
analysis completed 

C2H3N  
(CH3CN) 

methyl cyanide H. S. P. Müller, B. J. Drouin,5 
J. C. Pearson,5 et al. 

various vibrational states and 
isotopic species; ongoing; 
inclusion of v4 = 1 advanced. 
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Formula Name of Compound Investigator Present Stage of Progress 
O2Ti titanium dioxide H. S. P. Müller, S. Brünken, 

et al. 
full manuscript on 7 isotopic 
species in preparation 

H2N amidogen H. S. P. Müller, B. J. Drouin5 around 2.6 THz at JPL 
C5H9N 2-methylbutyronitrile H. S. P. Müller, N. Wehres, 

O. Zingsheim, J.-U. Grabow,5 
et al. 

J. Phys. Chem. A 121 (2017) 
7121 (on lowest conformer; 
ms on two higher lying 
conformers in preparation 

C3H6O 
(CH3C(O)CH3) 

acetone M. Ordu et al. with one 13C; ≤ 910 GHz; 
measurements completed for 
13C2 species, analysis of gs. 
nearing completion, excited 
states started; measurements 
of 13C1 about to start 

CHHeO+ 
(He···HCO+) 

HCO+ vdW complex 
with helium 

T. Salomon, O. Asvany, et al. mmW; measurements com-
pleted 

C5HN 
(HC5N) 

cyanodiacetylene H. Spahn, J.-U. Grabow,9  
et al. 

FTMW, meas. completed 

CN2O 
(N2···CO) 

nitrogen carbon mon-
oxide vdW complex 

L. A. Surin, A. van der 
Avoird,10 

J. Chem. Phys. 148 (2018) 
044313; further assign. and 
HFS analysis in progress 

H3HeN 
(He···NH3) 

ammonia vdW compl. 
with helium 

L. A. Surin, S. Schlemmer,  
M. Hermanns 

MW; search for inv. and rot.-
inv. trans. of He···oNH3, 
He···pNH3 

H5N 
(H2···NH3) 

ammonia vdW compl. 
with hydrogen 

I. Tarabukin,11 L. A. Surin,  
M. Hermanns, S. Schlemmer 

MW and mmW; ApJ 838 
(2017) 27; search for rotation-
nal transitions of pH2···oNH3, 
pH2···pNH3 and symmetri-
cally deuterated isotopologs 

H3NNe 
(Ne···NH3) 

ammonia vdW compl. 
with neon 

I. Tarabukin,11 L. A. Surin,  
M. Hermanns, S. Schlemmer 

MW; search for rot. trans. of 
Ne···pNH3 

C5H9N 3-methylbutyronitrile N. Wehres, M. Hermanns, K. 
Borisov, O. H. Wilkins, J.-U. 
Grabow, et al. 

≤ 405 GHz; both conformers 
identified, ms nearing 
completion 

CH3He+ 
(He···CH3

+) 
CH3

+ vdW complex 
with helium 

M. Töpfer, O. Asvany, et al. IR and IR/mmW DR; 
measurements completed 

CH4O CH3OD L.-H. Xu,12 R. M. Lees,12 et 
al. 

≤ 1.34 THz, vt ≤ 2; ongoing 

CH4O 13CH3OD L.-H. Xu,12 R. M. Lees,12 et 
al. 

≤ 510 GHz, vt ≤ 2; ongoing 

CH4S CH3SD E. Zakharenko et al. ≤ 510 GHz, ongoing 
    



  Lab 34 

107 
 

Formula Name of Compound Investigator Present Stage of Progress 
CH4S CH3SH, CH3

34SH V. V. Ilyushin,6 E. Zakha-
renko, L.-H. Xu,12 R. M. 
Lees,12 et al. 

≤ 1.5 THz, ongoing 

C3H8O2 1,2-propanediol E. Zakharenko et al. further studies intended: 8th 
conformer, vib. exc. states 

C3H6O propanal O. Zingsheim et al. J. Mol. Spectrosc. 342 (2017) 
132; ongoing 

ANALYSIS Cologne Database for 
Molecular 
Spectroscopy  

http://www.astro.uni-
koeln.de/cdms/ 

 

 
 
1Center for Astrochemical Studies, MPI für extraterrestrische Physik, Garching bei München, 
Germany 
2Dipartimento di Chimica “G. Ciamician”, Università di Bologna, Italy 
3Dipartimento di Chimica Industriale “Toso Montanari”, Università di Bologna, Italy 
4Instituto de Estructura de la Materia (IEM-CSIC), Madrid, Spain 
5Jet Propulsion Laboratory, Pasadena, CA, USA 
6Institute of Radio Astronomy of NASU, Kharkov, Ukraine 
7CESR, Université Toulouse, France 
8Department of Physics, Ohio State University, Columbus, OH, USA 
9Institut für Physikalische Chemie und Elektrochemie, Leibniz-Universität Hannover, 
Germany 
10Institute for Molecules and Materials, Radboud University Nijmegen, The Netherlands 
11Institute of Spectroscopy, Russian Academy of Sciences, Troitsk, Moscow region, Russia 
12CLAMS, Department of Physics, University of New Brunswick, St. John, NB, Canada 
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Name to whom queries should be addressed: Lam Nguyen 
 
Mailing Address:   Laboratoire interuniversitaire des systèmes atmosphériques 

        CNRS UMR 7583, Université Paris-Est Créteil, Université Paris Diderot 
        61 avenue du Général de Gaulle 
        94010 Créteil, France 

 
Telephone: (+33) 145-176548       
 
E-Mail: lam.nguyen@lisa.u-pec.fr   
 
Website:  http://www.lisa.univ-
paris12.fr/fr/composition/userprofile/lnguyen 
 

 
FORMULA 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

    
C2H7N 

(CH3NHCH3) 
 

N,N-Dimethyl amine L. Nguyen,1 C. Gutlé1  
W. Stahl2 

Manuscript in Preparation 
 

C3H3D3O2 
(CD3COOCH3) 

 

Methyl acetate-D3 L. Nguyen,1 I. Kleiner1  
L.W. Sutikdja2,* 

Experiments Completed, 
Assignments Completed 

C3H3D3O2 
(CD3COOCH3) 

 

Methyl-D3 acetate L. Nguyen,1 I. Kleiner1 
L.W. Sutikdja2,* 

Experiments in Progress 

C3H9N 
(C2H5NHCH3) 

 

Ethyl methyl amine L. Nguyen1 Assignments Completed, 
Fits in Progress 

n-C4H5NS 
n = 2,4,5 

 

n-Methylthiazol L. Nguyen,1 T. Nguyen1 
I. Kleiner1 

Fits in Progress 

C4H7NO 
(CH3(CONH)C2H3) 

N-Vinylacetamide L. Nguyen,1 I. Kleiner1 
R. Kannengießer2,* 

A Species Assignments 
Completed, E Species in 

Progress  
 

C4H8O2 
(CH3COOC2H5) 

 

Ethyl acetate L. Nguyen1 gauche Conformer: 
Assignments in Progress 

C4H8OS 
(CH3(C=O)SC2H5) 

 

Ethyl thioacetate L. Nguyen,1 W. Stahl2 
L. Tulimat2,* 

Assignments in Progress 
 

C4H11N 
((CH3)3NH2) 

 

tert-Butyl amine L. Nguyen1 Assignments Completed, 
Fits in Progress 

C5H7NS 
 
 

4,5-Dimethylthiazole L. Nguyen,1 W. Stahl2 
V. Van2,* 

Assignments Completed, 
Manuscript in Preparation 

C5H7NS 2,4-Dimethylthiazole L. Nguyen,1 W. Stahl2 
V. Van2,* 

Assignments of one Rotor 
Completed, 2nd rotor in 

http://www.lisa.univ-paris12.fr/fr/composition/userprofile/lnguyen
http://www.lisa.univ-paris12.fr/fr/composition/userprofile/lnguyen
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Progress 
 

FORMULA 
NAME OF 

COMPOUND 
NAME OF 

INVESTIGATOR 
PRESENT STAGE 

OF PROGRESS 
 

C5H8O 
(CH3COCH=CHCH3) 

 

3-Penten-2-one M. Andresen1,2 Experiments in Progress 

C5H8O 
(CH3COC(CH3)=CH2) 

 

3-Methyl-3-Buten-2-one M. Andresen1,2 Experiments in Progress 

C5H8O 
(CH3COOCH2CH=CH2) 

Allyl acetate L. Nguyen1 Higher Energy Conformers: 
Assignments in Progress 

 
C5H8O2 

 
Coffee furanone 

 
L. Nguyen,1 W. Stahl,2  

V. Van2,* 

 

Manuscript in Preparation 
 

C5H10O 
(CH3COC3H7) 

 

2-Pentanone M. Andresen1,2 Under Review 

C5H10O 
(CH3COCH(CH3)2) 

 

3-Methyl-2-butanone M. Andresen1,2 Experiments in Progress 

C5H10O2 
(C3H7COOCH3) 

n-Methyl butyrate L. Nguyen,1 I. Kleiner1  
T.S. Zwier3 

 

J. Mol. Spectrosc. 337 
(2017) 51. 

C5H11NO 
(H(CONH)C4H9) 

 

tert-Butylformamide L. Nguyen,1  
R. Kannengießer2,* 

Manuscript in Preparation 

C5H13N 
((CH3)3NHCH3) 

N-methyl-tert-butyl amine L. Nguyen1 Assignments Completed, 
Fits in Progress 

 
C6H6O2 

 
 

5-Methyl-2-furaldehyde 
 

L. Nguyen,1 H. Mouhib4 
V. Van2,* 

 

Manuscript in Preparation 
 
 

C6H12O 
(CH3COC(CH3)3) 

 

Methyl tert-butyl ketone 
(pinacolone) 

L. Nguyen,1 W. Stahl2 
J. T. Hougen5 

Assignments Completed, 
Fits in Progress 

Group Theory in Progress 
 

C6H12O 
(CH3COC4H9) 

 

2-Hexanone M. Andresen1,2 Assignments Completed, 
Fits in Progress 

C6H12O2 
(CH3(CH2)2COOC2H5) 

 

Ethyl butyrate L. Nguyen,1 L.W. Sutikdja2,* Manuscript in Preparation 
 

C6H12O2 
(C4H9COOCH3) 

 

n-Methyl pentanoate M. Andresen1,2 Manuscript in Preparation 

C6H17NO 
((C2H5)3N-H2O) 

 

Triethyl amine - water L. Nguyen,1  
R. Kannengießer2,* 

Assignments in Progress 
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FORMULA 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

 
C7H14O 

(CH3COC5H11) 
 

2-Heptanone M. Andresen1,2 Assignments Completed, 
Fits in Progress 

C7H14O2 
(C5H11COOCH3) 

 

n-Methyl hexanoate L. Nguyen1 Manuscript in Preparation 

C7H10O4 Dimethyl-cyclopropane-
1,1-dicarboxylate 

 

L. Nguyen,1 W. Stahl2 
V. Van,2,* P. Groner6 

Manuscript in Preparation  

C7H11N 1,2,5-Trimethylpyrrole 
 

L. Nguyen,1 W. Stahl,2  
V. Van2,* 

 

Manuscript in Preparation  

C8H9F 
(F(C6H3)(CH3)2) 

 

n,m-Dimethylfluorbenzene 
n,m = 2,3; 2,4; 2,5; 2,6; 3,4; 

3,5 
 

L. Nguyen1 Assignments Completed, 
Fits in Progress 

C8H12S 
 

Tetramethylthiophene L. Nguyen,1 W. Stahl,2  
V. Van2,* 

 

Assignments Completed, 
Fits in Progress 

C8H16O 
(CH3COC6H13) 

 

2-Octanone M. Andresen1,2 Assignments Completed, 
Fits in Progress 

C9H6O2 
 

Coumarin L. Nguyen,1 J.-U. Grabow7 Manuscript in Preparation 
 

 
   

18. Laboratoire LISA, CNRS UMR 7583, Université Paris-Est Créteil, Université Paris Diderot, Créteil, France (Address 
above) 

19. RWTH Aachen University (Address above); * Graduated. 
20. Department of Chemistry, Purdue University, 560 Oval Drive, West Lafayette, IN 47907, USA 
21. Laboratoire MSME, CNRS UMR 8208, Université Paris-Est, Marne-la-Vallée, France 
22. Sensor Science Division, National Institute of Standards and Technology, Gaithersburg, MD, 20899-8441, USA 
23. Department of Chemistry, University of Missouri-Kansas City, Kansas City, Missouri 64110, USA. 
24. Institut für Physikalische Chemie und Elektrochemie, Lehrgebiet A, Callinstrasse 3-3a, D-30167 Hannover, Germany 
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Name to whom the queries should be addressed:  Stewart Novick       Wallace Pringle 
Mailing address:     Department of Chemistry   Department of Chemistry 
      Wesleyan University      Wesleyan University 
      Middletown, CT 06459     Middletown, CT 06459 
 
FAX: (860)-685-2211     Telephone: (860) 685-2679    (860) 685-2728 
Electronic mail:      snovick@wesleyan.edu      
wpringle@wesleyan.edu 
      http://snovick.faculty.wesleyan.edu 
           
 

FORMULA NAME OF COMPOUND NAME OF INVESTIGATOR PRESENT 
STAGE OF 
PROGRESS 

C4H9I 
[CH2ICH2CH2CH3] 

1-iodobutane E. A. Arsenault, D. A. 
Obenchain, T. A. Blake,d S. A. 
Cooke,p S. E. Novick 

J. Mol. 
Spectrosc. 335, 
17-22 (2017) 

AuClH2 
[H2 AuCl] 

hydrogen gold chloride D. A. Obenchain, G. S. Grubbs 
II, H. M. Pickett, S. E. Novick 

J. Chem. Phys. 
146, 204302 
(2017) 

H2I2Si 
[SiH2I2] 

diiodosilane E. A. Arsenault, D. A. 
Obenchain, W. Orellana, S. E. 
Novick 

J. Mol. 
Spectrosc. 338, 
72-76 (2017) 

C4HNO2 
[CO2 HCCCN] 

carbon dioxide cyanoacetylene L. Kang,i P. Davis,aa I. Dorell,aa 
K. Li,ab O. Oncer,ab L. Wang,i S. 
E. Novick, S. G. Kukolich,ab 

J. Mol. 
Spectrosc. 342, 
62-72 (2017) 

C4H5F3O2 
F3CCH2CH2COOH 

4,4,4-trifluorobutyric acid Y. J. Choi, A. Trevino,k S. L. 
Stephens, S. A. Cooke,p S. E. 
Novick, W. Link 

J. Mol. 
Spectrosc. 344, 
65-70 (2018) 

C5H7O4 
[C4H5F3O2 HCOOH] 

4,4,4-trifluorobutyric acid - 
formic acid 

Y. J. Choi, A. Trevino,k S. L. 
Stephens, S. A. Cooke,p S. E. 
Novick, W. Link 

J. Mol. 
Spectrosc. 344, 
65-70 (2018) 

C6H13I 1-iodohexane S. L. Stephens, J. A. Signore, S. 
A. Cooke,p S. E. Novick 

work in 
progress 

C5H11I 1-iodopentane S. L. Stephens, J. A. Signore, S. 
S. E. Novick, S. A. Cooke p 

work in 
progress 

C6H12 2-methyl-1-hexen-3-yne S. L. Stephens, Z. Khanna, R. K. 
Bohn, S. E. Novick,  
S. A. Cooke p 

work in 
progress 

C6H8O 3-hexyne-2-one S. L. Stephens, Z. Khanna, R. K. 
Bohn, S. E. Novick,  
S. A. Cooke p 

work in 
progress 

C2H3F5S 
[H2C=CH−SF5] 

vinylsulfur pentafluoride W. Orellana, S. L. Stephens, W. 
C. Pringle, S. E. Novick, P. 
Groner,ae S. A. Cooke p 

work in 
progress 

mailto:snovick@wesleyan.edu
mailto:wpringle@wesleyan.edu
http://snovick.faculty.wesleyan.edu/
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FORMULA NAME OF COMPOUND NAME OF INVESTIGATOR PRESENT 
STAGE OF 
PROGRESS 

C3H5F5S 
[CH3CH=CH−SF5] 

propen-1-ylsulfur pentafluoride W. Orellana, S. L. Stephens, W. 
C. Pringle, S. E. Novick, S. A. 
Cooke p 

work in 
progress 

C4H7F5S 
[CH3CH2CH=CH−SF5] 

buten-1-ylsulfur pentafluoride W. Orellana, S. L. Stephens, W. 
C. Pringle, S. E. Novick, S. A. 
Cooke p 

work in 
progress 

C8H14 
[HCC(CH2)5CH3] 

1-octyne M. P. Maturo, W. Orellana, D. 
A. Obenchain,ad R. Melchreit, S. 
A. Cooke,p S. E. Novick 

manuscript in 
preparation 

C4H12 
[CH4 C3H8] 

methane propane K. I. Petersone, D. P. Pullmane, 
W. Lin,k Y. J. Choi, E. A. 
Arsenault, S. E. Novick 

manuscript in 
preparation 

C5H4BrN 2-bromopyridine A. Y. Chung, E. A. Arsenault, S. 
E. Novick 

manuscript in 
preparation 

C4H3F5O4 
[CF3CF2COOH HCOOH] 

perfluoropropionic acid formic 
acid 

D. A. Obenchain, W. Lin,k S. E. 
Novick, S. A. Cooke p 

manuscript in 
preparation 

AgClD2 
AgClDH 
[D2 AgCl] 
[HD AgCl] 

hydrogen silver chloride D. A. Obenchain,  
G. S. Grubbs II,x D. S. Frank, 
H. M. Pickett, S. E. Novick 

all para and 
ortho 
isotopologues 
assigned, 
manuscript in 
preparation 

C3H2F4O2 
[CF3CFHCOOH] 

2,3,3,3-tetrafluoropropionic 
acid 

D. A. Obenchain,ad J. Wu,ac  
W. Orellana, X. Xu,ac  
S. A. Cooke,p S. E. Novick,  
W. Lin k 

manuscript in 
preparation 

C3H4F4O3 
[CF3CFHCOOH H2O] 

2,3,3,3-tetrafluoropropionic 
acid water complex 

D. A. Obenchain,ad J. Wu,ac  
W. Orellana, X. Xu,ac  
S. A. Cooke,p S. E. Novick,  
W. Lin k 

manuscript in 
preparation 

C3H7F5O5 
[(H2O)3 CF3CF2COOH] 

pentafluoropropionic acid 
trihydrate 

G. S. Grubbs II,x  
D. A. Obenchain, D. S. Frank,  
S. E. Novick, S. A. Cooke,p  
A. Serrato III,k W. Lin k 

spectrum 
assigned 

C6H5F7O2 
[CF3CF2CF2COOCH2CH3] 

ethyl heptafluorobutyrate B. E. Long, D. S. Frank,  
L. Hansen, D. Obenchain,  
R. K Bohn,r S. E. Novick 

mostly 
assigned, 
multiple 
conformations, 
work in prog 

C3H10O 
[H2O CH3CH2CH3] 

water propane  
(13C isotopomers) 

D. A. Obenchain, W. Lin,k  
K. I. Peterson,e R. J. Saykally,z  
W. Lin k 

assigned 
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FORMULA NAME OF COMPOUND NAME OF INVESTIGATOR PRESENT 
STAGE OF 
PROGRESS 

C8H11NO 
[NH2C6H4CH2CH2OH] 

4-aminophenyl ethanol C. Bray, C. R. Rivera,  
E. A. Arsenault,  
D. A. Obenchain, S. E. Novick, 
J. L. Knee 

assigned 

C6H5F5O2 
[CH2CHCH2OOCCF2CF3] 

allyl perfluoropropionate D. S. Frank, S. E. Novick, 
S. A. Cooke,p G. S. Grubbs II 

Assigned 

ClCuH2 
[H2 CuCl] 

hydrogen copper chloride H. M. Pickett, D. A. Obenchain, 
G. S. Grubbs II, S. E. Novick 

4 isotopologues 
of p-H2 CuCl 
and 1 
isotopologue of 
o-H2 CuCl 
measured and 
assigned 

C3HF3N hexafluoroacetone imine D. A. Obenchain, D. J. 
Frohman, G. S. Grubbs II, B. E. 
Long,  
W. C. Pringle, S.E. Novick,  
S. A. Cooke p 

spectra 
assigned, 
manuscript in 
preparation 

C5H5F5O2 
[CF3CF2COOCH2CH3] 

ethyl pentafluoropropionate D. A. Obenchain, B. E. Long,  
B. E. Baker, R. K. Bohn r,  
S. E. Novick, S. A. Cooke p 

work in 
progress, 
assigned 

C5H10O 2-methyl-3-buten-2-ol B. E. Long, D. A. Obenchain,  
S. E. Novick, S. A. Cooke p 

work in 
progress, 
assigned 

C5H8Ne 
[Ne C5H8] 

neon methylenecyclobutane A. J. Minei,q W. Lin,k L. Kang,i 
W. C. Pringle, S. E. Novick 

20Ne and 22Ne 
isotopomers 
assigned 

C4H9ArN 
[Ar C4H7NH2] 

argon aminocyclobutane D. J. Frohman, W. C. Pringle,  
S. E. Novick 

work in 
progress 

C5H7NNe 
[Ne C4H7CN] 

neon cyanocylobutane D. J. Frohman, W. Ndugire, 
S. E. Novick, W. C. Pringle 

work in 
progress 

C5H7ArN 
[Ar C4H7CN] 

argon cyanocylobutane D. J. Frohman, D. A. 
Obenchain, S. E. Novick, W. C. 
Pringle 

work in 
progress 

C2F2N 
[F2CCN] 

1,1-difluoro-2-nitrile-ethynyl 
radical 

L. Kang,i S. E. Novick manuscript in 
preparation 

C4H7N 3-pyrroline; 2,5-dihydropyrrole W. Lin,k D. J. Frohman,  
S. E. Novick 

work in 
progress 

C6H10O 3-methylcyclopentanone A. J. Minei,q W. C. Pringle, 
S. E. Novick 

work in 
progress 
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FORMULA NAME OF COMPOUND NAME OF INVESTIGATOR PRESENT 
STAGE OF 
PROGRESS 

C6H10ArO 
[Ar C6H10O] 

argon 3-methylcyclopentanone A. J. Minei,q W. C. Pringle, 
S. E. Novick 

work in 
progress 

C6H10 methylene cyclopentane A. J. Minei,q W. C. Pringle,  
S. E. Novick 

manuscript in 
preparation 

C6H10Ar 
[Ar C6H10] 

argon methylene cyclopentane A. J. Minei,q W. C. Pringle,  
S. E. Novick 

manuscript in 
preparation 

C6H10Ne 
[Ne C6H10] 

neon methylene cyclopentane A. J. Minei,q W. C. Pringle,  
S. E. Novick 

work in 
progress 

C2F6O2 
[CF3OOCF3] 

bis[trifluoromethoxy]peroxide L. Kang,i S. E. Novick spectroscopy 
completed  

C4H8ArO 
[Ar C4H8O] 

argon cyclobutanol W. Lin,k G. Lindeke,  
T.T.E. Mould, W. Ndugire,  
S. E. Novick, W. C. Pringle 

work in 
progress 

C3H6S thietane D. McCamant, J. Schlier, 
S. E. Novick, W. C. Pringle 

manuscript in 
preparation 

C3H6ArS 
[Ar C3H6S] 

argon thietane D. McCamant, J. Schlier, 
S. E. Novick, W. C. Pringle 

manuscript in 
preparation 

C5H8Ar 
[Ar C5H8] 

argon cyclopentene K. Ngogodo, L. Kang, 
S. E. Novick, W. C. Pringle 

manuscript in 
preparation 

C3DF2 
[F2C-C ≡ CD] 

deuterodifluororopynyl radical L. Kang,i S. E. Novick work in 
progress 

C3H10Si 
[(CH3)3SiH] 

trimethylsilane L. Kang,i S. E. Novick spectroscopy 
completed 

C5H10Si 
[(CH3)3SiC≡CH] 

trimethylsilylacetylene L. Kang,i S. E. Novick spectroscopy 
completed 

C7H10Si 
[(CH3)3SiC≡C−C≡CH] 

trimethylsilyldiacetylene L. Kang,i S. E. Novick spectroscopy 
completed 

ClDSi 
[DSiCl] 

deuterated chlorosilylene L. Kang,i S. E. Novick work in 
progress 

C3H10Ge 
[(CH3)3GeH] 

trimethyl germane 
 

W. Lin,k L. Kang,i S. E. Novick work in 
progress 

ANALYSIS Bibliography of Weakly Bound 
Complexes 

https://wesfiles.wesleyan.edu/home/snovick/SN_
webpage/vdw.pdf 
 

 
a. Harvard Smithsonian Center for Astrophysics, Cambridge, MA 02138 
b. Harvard University, Division of Applied Sciences, Cambridge, MA 02138 
c. Optical Technology Division, National Institute of Standards and Technology, Gaithersburg, MD 20899 
d. Pacific Northwest Laboratory, Richland, WA 99352 
e. San Diego State University, San Diego, CA 92182 
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f. University of Colorado, Boulder, CO 80309 
g. Department of Chemistry, Faculty of Science, Shizuoka University, Shizuoka, Japan 422-8529 
h. Department of Chemistry, University of Manitoba, Winnipeg MB, R3T2N2, Canada 
i. Department of Chemistry and Biochemistry, Kennesaw State University, Kennesaw, GA 30144 
j. Departament de Quimica Fisica, Universitat de Valencia, E-46100 Burjassot, Spain 
k. Department of Chemistry, University of Texas Rio Grande Valley, Brownsville, TX 78520 
l. School of Chemistry, University of Bristol, Bristol, BS8 1TH, U.K. 
m. Department of Chemistry, University of Kentucky, Lexington, KY 40506 
n. Department of Chemistry, University of Missouri-Kansas City, MO 64110 
o. Harvard University, Department of Chemistry and Chemical Biology, Cambridge, MA 02138 
p. School of Natural and Social Sciences, Purchase College SUNY, Purchase, NY 10577 
q. Department of Chemistry and Biochemistry, Division of Natural Sciences, College of Mount Saint Vincent, 
6301 Riverdale Avenue, Riverdale, NY 10471 
r. Department of Chemistry, University of Connecticut, Storrs, CT 06269 
s. Department of Chemistry, University of Missouri-Kansas City, Kansas City, MO 64110 
t. Department of Chemistry, Texas A & M University, College Sation, TX 77843 
u. Aerodyne Research, Inc., 45 Manning Road, Billerica, MA 01821 
v. Dipartimento di Chimica, “G. Ciamician” dell’Universita, Via Selmi 2, 1-40126 Bologna, Italy 
w. I. Physkalisches Insitute, Universitat zu Koln, Zulpicher Strasse 77, 50937 Koln, Germany 
x. Missouri University of Science and Technology, Rolla, MO 65409 
y. Department of Chemistry, Xiamen University, Xiamen, Fujian, China 
z. Department of Chemistry, University of California, Berkeley, CA 
aa. Department of Astronomy and Physics, Kennesaw State University, Kennesaw, GA 30144 
ab. Department of Chemistry and Biochemistry, University of Arizona, Tucson, AZ 85721 
ac. Department of Chemistry, Fudan University, Shanghi, China 
ad. Institute for Physical Chemistry & Electrochemistry, Leibnitz University, Hannover, Germany 
ae. University of Missouri-Kansas City, MO 64110 
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Name to whom queries should be addressed:   T. Okabayashi                
Mailing Address      Department of Chemistry, Faculty of Science            
       Shizuoka University                              

    836 Oya, Suruga-ku, Shizuoka 422-8529, JAPAN      N  
 
 
Telephone:   +81-54-238-4768                   Telefax:  +81-54-237-3384 
 
Electronic Mail   okabayashi.toshiaki@shizuoka.ac.jp                                
 
    NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS 
 
CAgN Silver monocyanide A. Nakane FTMW spectrum 
(AgCN)  H. Kubota Submitted to JMSt 
 
AgHO(AgOH) Silver monohydroxide H. Hashimoto FTMW spectrum 
  H. Kubota In progress 
 
AgHS(AgSH) Silver monohydrosulfide H. Hashimoto FTMW spectrum 
  H. Kubota In progress 
 
CAuN Gold monocyanide H. Kubota FTMW spectrum 
(AuCN)   Submitted to JMSt 
    
AuHO Gold monohydroxide H. Hashimoto FTMW and mmW spectra 
(AuOH)  T. Takahashi In progress 
 
AuHS Gold monohydrosulfide H. Kubota FTMW and mmW spectra 
(AuSH)  S. Uchida In progress 
  T. Takahashi 
 
AuS Gold monosulfide S. Mizuno mmW spectrum 
   Manuscript in preparation 
 
BrNi (NiBr) Nickel monobromide  M. Tajima Hyperfine structure 
   In progress 
 
CNPd (PdCN) Palladium monocyanide  E. Y. Okabayashi mmW spectrum 
  Y. Kise In progress 
 
CoNO Cobalt mononitrosyl S. Matsumoto FTMW spectrum 
   Analysis completed 
 
ClNi (NiCl) Nickel monochloride  E. Y. Okabayashi Excited electronic states 
  K. Murase In progress 

mailto:okabayashi.toshiaki@shizuoka.ac.jp
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    NAME OF NAME OF PRESENT STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS 
 
ClPd (PdCl) Palladium monochloride  Y. Kise  mmW spectrum 
   In progress 
 
FPd (PdF) Palladium monochloride  Y. Kise   mmW spectrum 
   In progress 
 
OPd (PdO)   Palladium monoxide T. Kurahara mmW spectrum 
     In progress 
 
BrH2N  Bromoamine  M. Tanaka mmW spectrum 
   In progress 
 
C2FI    Fluoroiodoacetylenea  Y. Shimoyama  FTMW spectrum  
(ICCF)   In progress  
 
C5FN Fluorocyanodiacetylene  M. Hibi  FTMW spectrum 
(FC5N)                               S. Matsumoto In progress 
 
a In collaboration with Prof. T. Ogata 
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Name to whom queries should be addressed:__Hiroyuki OZEKI____________ 
 
Mailing Address __Department of Environmental Science______________ 
   __Faculty of Science, Toho University________________ 
   __2-2-1, Miyama, Funabashi, 274-8510, Japan_________ 
 
Telephone:_+81-(47)-472-5294_________     FAX:_+81-(47)-472-5294_______ 
 
E-Mail_ozeki@env.sci.toho-u.ac.jp_____  Website_http://www.env.sci.toho-u.ac.jp/__ 
 
    NAME OF  NAME OF          PRESENT STAGE 
FORMULA   COMPOUND  INVESTIGATOR     OF PROGRESS 
 
CHF2             Difluoromethyl radical     H. Ozeki                    Analysis completed 

S. Saitoa                     Manuscripts in preparation 
                                                                 
 
C2H4N2          Aminoacetonitrile           C. Fujita                    Three vibrational excited states.  
                                                               H. Ozeki                   Coriolis analysis 
                                                               K. Kobayashib          Astrophys. J. Suppl. 230:26(2017). 
                                                               C. Degli Espostic 
                                                         
N2O             Nitrous oxide                    H. Ozeki                   isotopologues, pressure broadening 
                                                              S. Abe                       measurements 
 
O3              Ozone                                 H. Ozeki                    main and isotopologues at 600 GHz 
                                                             S. Bailleuxe 

 
CD2           Methylene-d2                      H. Ozeki                    THz spectrum assigned 
                                                             S. Bailleuxe                       manuscript in preparation 
 
DHN         Amidogen                           H. Ozeki                    THz spectrum 
                                                             K. Kobayashib           Measurement in progress 
 
C3H4N2O2         Hydantoin           H. Ozeki                     Ground and two vib. Exc. states 
                                                          S. Todaka                   Astron. & Astrophys. 600,A44(2017). 
                                                          H. Ihara 
                                                          R. Miyahara 
                                                          K. Kobayashic 
                                                         M. Ohishif 
 
INO2               Iodine nitrite              H. Watahiki               Spectrum assigned. 
                                                          H. Ozeki 
                                                          S. Bailleux 
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    NAME OF  NAME OF          PRESENT STAGE 
FORMULA   COMPOUND  INVESTIGATOR     OF PROGRESS 
 
EXPERIMENTAL Detection of spontaneous emission with passive spectrometer  
 
ClH            Hydrogen Chloride           H. Ozeki                    Pressure broadening measurements 
 
C2H4O2        Methyl formate                 H. Ozeki                    Absolute intensity measurement 

K. Kobayashi b           
S. Kohjirod 
K. Kikuchid 

 
 
a Fukui University 
b Department of Physics, Toyama University 
cUniversity of Bologna 
dNational Institute of Advanced Industrial Science and Technology 
e University of Lille 1 
f National Astronomical Observatory of Japan(NAOJ) 
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Name to whom queries should be addressed:  Sean A. Peebles and Rebecca A. Peebles                              
 
Mailing Address:  Department of Chemistry,               
  Eastern Illinois University,   
  Charleston, IL 61920    
 
Telephone: (217) 581-2679     
 
E-Mail:  sapeebles@gmail.com; rpeebles@eiu.edu  

 
FORMULA  NAME OF   NAME OF  PRESENT STAGE 
   COMPOUND  INVESTIGATOR OF PROGRESS 
C3H6O2S  Dimethyl sulfide…  M.M. Serafin  Numerous lines observed;   
((CH3)2S…CO2) carbon dioxide       Stark effect experiments 
   complex       in progress. 
 
C5H10O  Dimethyl ether…  M.M. Serafin  Numerous lines observed;   
((CH3)2O…HCCMe) propyne complex     in progress. 
 
C3H7F3O  Dimethyl ether…  W. Caminatia)  Normal isotopologue assigned;   
((CH3)2O…HCF3) fluoroform complex     dipole moment measured.  
         Internal motion analysis. 
 
C3H3F3  Acetylene…fluoroform  M.M. Serafin  Normal, H13CCH…HCF3 and 
(HCCH…HCF3) complex      DCCD…HCF3 spectra assigned; 
          internal motion analysis.  
  
C4H12Si  Diethylsilane   A.L. Steber,  29Si, 30Si and 13C analysis of 
((C2H5)2SiH2)      D.A. Obenchain, anti-anti, anti-gauche and  
       G.A. Guirgis,b)  gauche-gauche conformers 
       J.L. Neill,c)  using CP-FTMW broadband  
       M.T. Muckle,c)  data. Manuscript in preparation. 
       B.H. Patec)       

  
C2HCl2FOS  Dichlorofluoromethane… A.L. Steber  Normal isotopologue assigned.  
(CHCl2F…OCS) carbonyl sulfide complex    Cl nuclear quadrupole hyperfine 
          analysis in progress. 
 
C2HClF2OS  Chlorodifluoromethane… A.L. Steber,  Tentative assignment made. 
(CHClF2…OCS) carbonyl sulfide complex M.D. Foellmer   
 
C2HClF2O2   Chlorodifluoromethane… A.L. Steber,  Tentative assignment made of 
(CHClF2…CO2) carbon dioxide complex  M.D. Foellmer,  broadband spectrum.     
      J.L. Neill,c)  Nuclear quadrupole hfs analysis 
       M.T. Muckle,c)  in progress.   
       B.H. Patec)  
       
 
 
 

mailto:sapeebles@gmail.com
mailto:rpeebles@eiu.edu
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FORMULA  NAME OF   NAME OF  PRESENT STAGE 
   COMPOUND  INVESTIGATOR OF PROGRESS 
C4H12Ge  Diethylgermane   A.L. Steber,  Gauche-gauche, anti-gauche and  
(C2H5)2GeH2      G.A. Guirgis,  anti-anti conformers assigned using  
       J.L. Neill,c)  CP-FTMW data. 13C spectra  
       M.T. Muckle,c)  assigned for gauche-gauche, anti- 
       B.H. Patec)  gauche conformers. 
 
C7H3F5  Pentafluorotoluene  A.A. Elliott,  Substitution structure and dipole 
(C6F5CH3)      J.M. Sexton,  moment; internal motion.  
       S.A. Cooke,d)  Manuscript in preparation.  
       G.S. Grubbs IIe)   
        
C6ClF5  Chloropentafluorobenzene A.A. Elliott,  Substitution structure and nuclear 
(C6F5Cl)      J.M. Sexton,  hyperfine analysis; dipole moment 
       J.L. Neill,c)  in progress. Manuscript in 
       M.T. Muckle,c)  preparation.  
       B.H. Patec)   
        
C4H9Br  1-bromobutane   D.A. Obenchain, Numerous conformers assigned. 
   2-bromobutane   Jung-Jin Oh,f)  79Br and 81Br nuclear quadrupole 
       Jihyun Kimf)  hyperfine structure. Published (1-Br) 
          J. Mol. Spectrosc., 328, (2016), 50. 
 

C4H7Br  2-bromo-1-butene  Jihyun Kim,f)  79Br & 81Br isotopologues  
       Jung-Jin Ohf)  assigned. 
      Heesu Jangf)  

 
C4H7Br  2-bromo-2-butene  Jihyun Kim,f)             79Br, 81Br assigned; 2 conformers; 
      Jung-Jin Ohf)               internal rotation analysis in progress.  
      Soohyun Kaf)  
 
C4H7Br  4-bromo-1-butene  Jung-Jin Ohf)  79Br, 81Br assigned for ga and  
       Heesu Jangf)  gg conformers. 
       Soohyun Kaf) 
 
C8H14O  2-ethylcyclohexanone  Jihyun Kim,f)  Normal isotopologue assigned. 
       Jung-Jin Ohf) 

        
C4H8Si  Divinylsilane   D.A. Obenchain, Three conformers assigned; dipole 
(H2C=CH)2SiH2     G.A. Guirgisb)   moments measured. Manuscript in  
          preparation. 
 
C4H6F2Si  Difluorodivinylsilane  D.A. Obenchain, Two conformers assigned.  
(H2C=CH)2SiF2     G.A. Guirgisb)   Manuscript in preparation. 
 
CH3BrF2O  Bromodifluoromethane– A.J. Thomas,  Assigned 79Br, 81Br isotopologues; 
(CHBrF2…H2O) water complex   D.A. Obenchain, all transitions doubled by H2O 
       A.L. Steber,c)  internal rotation. Internal rotation 
       J.L. Neill,c)  analysis in progress. 
       B.H. Pate,c)   
       P. Gronerg) 
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FORMULA  NAME OF   NAME OF  PRESENT STAGE 
   COMPOUND  INVESTIGATOR OF PROGRESS 
C3H4F2  Difluoromethane…  D.A. Obenchain, Normal isotopologue, 13C2H2, 
(CH2F2…HCCH) acetylene complex  D.L. Jurkowski,  13CH2F2 assigned; Dipole 
       A.J. Thomas  moment measured. Manuscript  
          in preparation. 
 
C3H6F2  Difluoromethane…  D.A. Obenchain  Normal isotopologue assigned; 
(CH2F2…C2H4) ethylene complex     internal motion analysis. 
 
C3H6ClF  Chlorofluoromethane…  D.A. Obenchain  35Cl, 37Cl isotopologues assigned;  
(CH2ClF…C2H4) ethylene complex  C.L. Christenholz  internal motion analysis in progress. 
 
C2H2ClFO2  Chlorofluoromethane…  D.A. Obenchain, 35Cl, 37Cl isotopologues assigned; 
(CH2ClF…CO2) carbon dioxide complex  C.L. Christenholz internal motion analysis in progress. 
 
C3H4F4  Trifluoromethane…  L.F. Elmuti,  Normal isotopologue assigned; 
(CHF3…C2H3F) vinyl fluoride complex  S.J. Stettner,  A, E states fit in progress using   
       R.E. Dorris  XIAM and BELGI. 
 
C4H8O  1,2-epoxybutane  R.E. Dorris,  Additional measurements 6–16 GHz. 
       C.L. Christenholz 13C isotopologues identified. 
 
C4H5F3  Vinyl fluoride…  R.E. Dorris  Normal, four 13C isotopologues 
(C2H3F…C2H2F2) 1,1-difluoroethylene complex    assigned; dipole moment; structure.  
          Published J. Mol. Spectrosc., 335,  
          (2017), 74. 
 
C8H8   Benzene…acetylene   E.R. Webster,  DCCD and HCCD isotopologues.  
(C6H6…HCCH) complex   R.E. Dorris,  Excited vibrational state  analysis 
       B.E. Luce  in progress (with McMahon,   
          UW-Madison and Moazzen-  
          Ahmahdi, U. Calgary). 
 
C3H3BrO2  Vinyl bromide…carbon  A.M. Anderton  79Br and 81Br isotopologues  
(C2H3Br…CO2) dioxide complex     assigned. 
 
C2HF3Ne  Trifluoroethylene…neon A.M. Anderton  20Ne and 22Ne isotopologues 
(C2HF3…Ne)  complex      assigned; dipole moment. 
 
C2H4Cl2  gauche-1,2-dichloroethane E.R. Webster  (35Cl2), (37Cl2), (35Cl,37Cl) species 
(ClH2CCH2Cl)     A.S. Dikkumbura assigned; structure fit in progress. 
       R.E. Dorris 

 
C6H4F2Ne  1,2-difluorobenzene…  J.M. Kangh)  20Ne and 22Ne isotopologue 
(C6H4F2…Ne)  neon complex   M.L. Grant  tentative assignments. 
       A.G. Akmeemana 
       S.P. Kamari 
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FORMULA  NAME OF   NAME OF  PRESENT STAGE 
   COMPOUND  INVESTIGATOR OF PROGRESS 
C6H4ArF2  1,3-difluorobenzene…  R.E. Dorris  Manuscript Submitted to J. Phys.  
(C6H4F2…Ar)  argon complex   F.E. Marshalle)  Chem. A    
       G.S. Grubbs IIe)   

 
C2H4ClF  1-chloro-2-fluoroethane  A.S Dikkumbura Normal, 37Cl, 13C isotopologues   
          assigned for gauche conformer;  
          structure fit for gauche; tentative  
          assignment for anti conformer. 
  
C8H5F  3-fluorophenylacetylene   Heesu Jangf)   Manuscript in preparation.  
(F(C6H4)C≡CH)     Soohyun Kaf)   
       Jung-Jin Ohf)       
       
C3H4Cl2  2,3-dichloropropene  A.S. Dikkumbura Normal, 37Cl and 13C isotopologues  
          assigned for gauche conformer.  
          Normal and 35/37Cl species for anti  
          conformer; structure fit in progress. 
 
C3F6   Perfluoropropene  E.N. Pinter  Normal and 13C isotopologues  
       A.L. Steberi)  assigned 5–18 GHz; dipole moment.  
       B. Arenasi)  75–110 GHz analysis in progress. 
       M. Schnelli)  Vibrationally excited states obs. 
 
C3ArF6  Perfluoropropene…Ar  R.E. Dorris  Normal isotopologue assigned. 
(C3F6…Ar)  complex 
 
C3H2F2O2  cis-1,2-difluoroethene…CO2  W.C. Trendell  Normal isotopologue assigned. 
(C2H2F2…CO2) complex      Internal motion analysis in progress. 
 
C4H3FO4  Vinyl fluoride…(CO2)2

   P. Kannangara  Parent isotopologues for two   
  trimer (two isomers)   B.H. Patec)  structural forms assigned; isotopic  
          measurements ongoing.  Manuscript 
          in progress. Spectrum for as yet   
          unidentified third species assigned. 
 
a) Department of Chemistry, Universita di Bologna, Bologna, Italy; b) Department of Chemistry and Biochemistry, 
College of Charleston, Charleston, South Carolina, USA; c) Department of Chemistry, University of Virginia, 
Charlottesville, Virginia, USA; d) Department of Chemistry, Purchase College, State University of New York, Purchase, 
New York, USA; e) Department of Chemistry, Missouri University of Science and Technology, Rolla, Missouri, USA; f) 
Department of Chemistry, Sookmyung Women’s University, Seoul, South Korea; g) Department of Chemistry, University 
of Missouri Kansas City, Missouri, USA; h) Department of Chemistry, Oberlin College, Oberlin, Ohio, USA; i) Max 
Planck Institute for the Structure and Dynamics of Matter, Hamburg, Germany. 
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Name to whom queries should be addressed: Cristina Puzzarini; Luca Dore 
 
Mailing Address:   Dipartimento di Chimica “Giacomo Ciamician” 
                             Università di Bologna 
                             Via Selmi 2, I-40126, Bologna (Italy) 
 
Telephone: +39 051-209-9503/9592      FAX: +39 051-209-9456 
 
E-Mail: cristina.puzzarini@unibo.it, luca.dore@unibo.it 
 
Website: https://site.unibo.it/rotational-computational-spectroscopy/en 
  

FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

D15N imidogen 
M. Melosso1, L. Dore1, F. 

Tamassia2, L. Bizzocchi3, et 
al. 

THz spectrum. Manuscript 
in preparation 

H15N imidogen 
L. Bizzocchi3, M. Melosso1, 
L. Dore1, F. Tamassia2, et 

al.  
Manuscript in preparation 

D2N amidogen M. Melosso1, L. Dore1, C. 
Degli Esposti1 ApJS, 233, (2017) 15 

D2
15N amidogen 

M. Melosso1, L. Dore1, F. 
Tamassia2, L. Bizzocchi3, et 

al. 

THz spectrum. Manuscript 
in preparation 

DHN amidogen 
L. Bizzocchi3, D. 

Prudenzano3, M. Melosso1, 
L. Dore1, et al. 

Measurements ongoing 

DH15N amidogen 
L. Bizzocchi3, D. 

Prudenzano3, M. Melosso1, 
L. Dore1, et al. 

Measurements ongoing 

DH2N ammonia-d1 
L. Dore1, C. Puzzarini1, M. 

Melosso1 HFS analysis completed 

D2HN ammonia-d2 
L. Dore1, C. Puzzarini1, M. 

Melosso1, Z. Kisiel8 HFS analysis ongoing 
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FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

D3N ammonia-d3 
L. Dore1, C. Puzzarini1, M. 

Melosso1, Z. Kisiel8 HFS analysis ongoing 

H15N2+ diazenylium-15N L. Dore1, L. Bizzocchi3, F. 
Tamassia2, et al. A&A, 604, (2017) A26 

ArH+ argonium 
M. Melosso1, L. Dore1, F. 

Tamassia2, L. Bizzocchi3, D. 
Prudenzano3 

Ar broadening. Manuscript 
in preparation 

C2D3P 
(CD3CP) 

perdeuterated-
phosphapropine 

M. Melosso1, L. Dore1, F. 
Tamassia2, C. Degli 

Esposti1, L. Bizzocchi3 

Submillimeter spectrum. 
Manuscript in preparation 

C2H2N2 
(HNCHCN) C-cyanomethanimine M. Melosso1, L. Dore1, C. 

Puzzarini1, L. Spada1,2, et al. A&A, 609 (2018), A121 

C2H5N 
(CH3CHNH) ethanimine 

A. Melli1, M. Melosso1, L. 
Dore1, C. Puzzarini1, L. 

Spada1,2 
ApJ, in press 

C2H4N2 
(H2NCH2CN) aminoacetonitrile C. Degli Esposti1, M. 

Melosso1, L. Dore1 ApJS, 230, (2017) 26 

C3H5N 
(HCCCH2NH2) 

propargylamine 
C. Degli Esposti1, L. 

Bizzocchi3, C. Puzzarini1, L. 
Dore1, et al. 

A&A, submitted 

C6H10N2 
(HCCCH2NH2)2 

propargylamine dimer 
C. Degli Esposti1, M. 

Melosso1, L. Spada1,6, A. 
Maris1, et al. 

Analysis completed 

C3H7NO 
(HCCCH2NH2 – H2O) 

propargylamine – water 
complex 

C. Degli Esposti1, M. 
Melosso1, L. Spada1,6, A. 

Maris1, et al. 
Spectrum assigned 

C3H5N 
(HCCCH2NH2) 

propargylamine 
F. Tamassia2, E. Canè2, M. 
Melosso1, B. Ballotta1, C. 
Degli Esposti1, L. Dore1 

FIR spectrum. Analysis in 
progress 
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FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C3HNO 
(OCCHCN) cyanoketene M. Melosso1, B. Ballotta1, L. 

Dore1, C. Degli Esposti1 Submm-wave spectrum 

C2H4N2 
(CH3NHCN) N-cyano-methylamine 

D. Prudenzano3, L. 
Bizzocchi3, M. Melosso1, L. 

Dore1, et al. 
Measurements ongoing 

C3HN cyanoacetylene 
L. Bizzocchi3, F. Tamassia2, 
M. Melosso1, L. Dore1, H. 

Spahn4, et al. 

ApJS, 233, (2017) 11; 
submm-wave and IR 

ongoing 

DC3N d-cyanoacetylene 
L. Bizzocchi3, F. Tamassia2, 
M. Melosso1, L. Dore1, A. 
Pietropolli-Charmet5, et al. 

IR measurements completed; 
mm-wave and submm-wave 

ongoing 

C5H14N2O2  
((CH3)3N – CH3CH2NO2) 

Trimethylamine - 
Nitroethane complex 

L. Spada1,6, W. Li1, L. 
Evangelisti1, S. Melandri1, 

C. Puzzarini1, et al.1,6 

Spectrum assigned 
Manuscript in preparation 

HOS+ 

(HSO+) 
Hydrogen sulfur oxide 

cation 
C. Puzzarini1, V. Lattanzi3, 
S. Alessandrini1,6, J. Gauss7  Tentative assignment 

CO Carbon monoxide C. Puzzarini1, et al. Self, N2, O2, H2, He, Ar 
broadening 

C2ClF3 Trifluorochloro-ethylene C. Puzzarini1, N. Tasinato6, 
S. Stoppa5, J.Gauss7, et al. 

35Cl, 37Cl: Manuscript in 
preparation 

CH2F2 difluoromethane C. Puzzarini1, N. Tasinato6, 
S. Stoppa5, et al. 

pressure broadening: Work 
in progress 

O2S sulfur dioxide N. Tasinato6, S. Stoppa5, C. 
Puzzarini1, et al. 

CO2, H2, He broadening: 
JQSRT, 203 (2017), 367 

O2S sulfur dioxide N. Tasinato6, S. Stoppa5, C. 
Puzzarini1, et al. 

N2, O2 broadening: JQSRT, 
198 (2017), 155 
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FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C2S thioethenylidene C. Puzzarini1, J. Gauss7, et 
al. 

Sub-mmw spectrum: 
manuscript in preparation 

DHS hydrogen sulfide-d1 C. Puzzarini1, J. Gauss7 hfs analysis & THz: 
manuscript in preparation 

GeS germanium sulfide C. Puzzarini1, J. Gauss7 Sub-mmw spectrum 

C5H12F2O 
((CH3)3COH-CH2F2) 

difluoromethane-
tertbutylalcohol complex 

L. Spada1,6, C. Puzzarini1, JMS, 337 (2017), 90 

C3H4O2 acrylic acid C. Calabrese1, L. Dore1, et 
al. 

Submm-wave spectrum, 
excited states 

 
1. Dipartimento di Chimica “Giacomo Ciamician”, Università di Bologna (Address above) 
2. Dipartimento di Chimica Industriale “Toso Montanari”, Università di Bologna, Viale del Risorgimento 4, I-40136 Bologna, 

Italy. 
3. Center for Astrochemical Studies, Max-Planck-Institut für extraterrestrische Physik, Gießenbachstr. 1, D-85748 Garching bei 

München, Germany 
4. I. Physikalisches Institut, Universität zu Köln, Germany. 
5. Dipartimento di Scienze molecolari, Università Ca’ Foscari, Venezia, Italy. 
6. Scuola Normale Superiore, Piazza dei Cavalieri 7, 56126 Pisa, Italy 
7. Institut für Physikalische Chemie, Universität Mainz, Germany 
8. Institute of Physics, Polish Academy of Sciences, Poland 
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Name to whom queries should be addressed: Maria Eugenia Sanz 
 
Mailing Address Department of Chemistry, King’s College London 
   Britannia House, 7 Trinity St 
   London SE1 1DB, UK 
 
Telephone: 0044(0)207 848 7509     FAX:_____________________ 
 
E-Mail:  maria.sanz@kcl.ac.uk    
Website: http://www.kcl.ac.uk/nms/depts/chemistry/people/core/sanzmariaeugenia.aspx 
 
           PRESENT   
    NAME OF   NAME OF  STAGE 
FORMULA   COMPOUND   INVESTIGATOR OF PROGRESS 
C4H12O2     Ethanol dimer   Loru, Peña, Sanz J. Mol. Spectrosc.  
(CH3CH2OH∙∙∙CH3CH2OH)        335, 93-101 (2017)  
 
C5H11NO     Prolinol    Loru, Sanz,   Two conf. assigned 

Pérez2, Evagelisti2,  structure determined 
Pate2    Manuscript in prep. 

 
C5H12O5     Ribitol    Peña, Sanz   Five conf. assigned 
        Alonso1, Alonso1 Manuscript in prep 
 
C5H13NO2     Prolinol-H2O   Loru, Sanz,   Four conf. assigned 
(C5H11NO∙∙∙H2O)      Pérez2, Evagelisti2,  Manuscript in prep. 

Pate2    
 
C6H15N   Triethylamine   Peña, Sanz,  Two new conf.  

Myllys7    assigned 
            
C6H15N-H2O   Triethylamine-H2O  Peña, Sanz  One conf.  

Myllys7   assigned 
 
C9H14O   Cyclooctanone   Burevschi, Peña, Sanz Two conf. assigned 
           structure determined 
 
C9H14O--(H2O)n  Cyclooctanone-(H2O) n  Burevschi, Sanz Several hydrates and 

conf. assigned 
 
C10H6O2   Naphtoquinone   Sanz, Panchagnula,  Spectrum assigned 

Pérez2,Evagelisti2, structure determined
 Pate2  

 
C10H8O3   Naphtoquinone-H2O  Sanz, Panchagnula, Conf. assigned 
(C10H6O2∙∙∙H2O)      Pérez2, Evagelisti2, Pate2   
 
C10H14O    Carvone   Loru, Bermudez, New conf. assigned  
        Sanz   structure determined, 

Manuscript in prep. 
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           PRESENT   
    NAME OF   NAME OF  STAGE 
FORMULA   COMPOUND   INVESTIGATOR OF PROGRESS 
 
C10H14O    Perillaldehyde   Loru, Vigorito, Tang, New conf. assigned 
        Sanz   structure determined, 
         Manuscript in prep. 
 
C10H16    Limonene   Santos, Loru, Sanz, New conf. assigned   
         structure determined 
         Manuscript in prep. 
 
C10H2n+16On  Limonene-(H2O)n  Murugachandran,  Several hydrates and 
C10H16-(H2O)n        Tang, Pena, Loru, Sanz conf. assigned 
 
 
C10H16O     Limonene oxide   Loru, Jarman, Sanz, ChemPhysChem,   
        Quesada-Moreno3, 18, 274-280 (2017) 

Avilés-Moreno3, 
López-González3, 
Huet4 

 
C10H16O  Dihydrocarvone   Tang, Loru, Sanz, Four conf. assigned 
         Manuscript in prep.   
 
C10H18O    Dihydrocarveol   Loru, Jarman, Sanz Four conf. assigned  
         Manuscript in prep. 
 
C10H8O3   Perillaldehyde-(H2O)1,2  Vigorito, Loru, Sanz Several conf.  
(C10H6O2∙∙∙H2O)         assigned  
 
C10H18O     Geraniol   Sanz group  Spectrum observed 
        Mohaib5, Kleiner6 one conf assigned 
 
C10H2n+16On+1   Fenchone-(H2O)n  Loru, Sanz    Several hydrates and  
(C10H16O-(H2O)n)         Dréan4, Chrayteh4 
           conf. assigned 
  
C12H22O2     Fenchone-Ethanol  Loru, Sanz  Three conf. assigned  
(C10H16O∙∙∙CH3CH2OH)        Manuscript in prep. 
 
C17H30O   Civetone   Burevschi, Loru, Sanz One conf. assigned 
 
1 Universidad de Valladolid (Spain) 
2 University of Virginia (VA, USA) 
3 Universidad de Jaén (Spain)  
4 Université Lille 1 (France)  
5 RWTH Aachen University (Germany) 
6 Université Paris Est et Paris Diderot (France)  
7 University of Helsinki (Finland) 
 

http://www.rwth-aachen.de/cms/%7Ea/root/lidx/1/
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Name to whom queries should be addressed: Melanie Schnell 
 
Mailing Address:   Deutsches Elektronen-Synchrotron (DESY),  

Notkestrasse 85, D-22607 Hamburg, Germany,  
and  
Institute for Physical Chemistry,  
Christian-Albrechts-Universität zu Kiel,  
Max-Eyth-Straße 1, D-24118 Kiel, Germany 

 
Telephone: 0049(0) 40 8998 6240       
 
E-Mail: melanie.schnell@desy.de 
 
Website: http://www.mpsd.mpg.de/en/research/irg/ccm  
 
 

FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C3H4N Ethyl cyanide 
Benjamin E. Arenas1,2,3, 

Sébastien Gruet1,2, 
Amanda L. Steber1,2 

Experiments 
Completed: Most 

Assignments 
Completed 

C3H6O2 
Methyl acetate (75-

110GHz) 
Benjamin E. Arenas1,2,3, 

Amanda L. Steber1,2 

Experiments 
Completed: Most 

Assignments 
Completed 

C3H8N2O4 
(C3H4N2O2 and C3H4N2O2-

(H2O)n n=1-2) 

Hydantoin monomer 
and hydantoin-water 

complexes 

Sébastien Gruet1,2, 
Cristóbal Pérez1,2 PCCP 20 (2018), 5545 

C3H9NO Alaninol Benjamin E. Arenas1,2,3, 
Mariyam Fatima1,2,3 

Experiments 
Completed: Most 

Assignments 
Completed 

C3H9GeI  
((CH3)3GeI) 

Trimethyl germanium 
iodide David Schmitz3 

Experiments 
Completed: Manuscript 

in prep. 

C3H16O8 
(C3H6O3-(H2O)n n=1-5) 

Glycolaldehyde-water 
complexes 

Cristóbal Pérez1,2 
Experiments 

Completed: Manuscript 
in prep. 

http://www.mpsd.mpg.de/en/research/irg/ccm
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FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C5H10O 
Tetrahydropyran (75-

110GHz) Sébastien Gruet1,2 
Experiments 

Completed: Manuscript 
in prep. 

C5H13NO Valinol Benjamin E. Arenas1,2,3, 
Mariyam Fatima1,2,3 

Experiments 
Completed: Most 

Assignments 
Completed 

C6H15NO Leucinol 
Benjamin E. Arenas1,2,3, 

Cristóbal Pérez1,2, 
Mariyam Fatima1,2,3 

Experiments 
Completed: Most 

Assignments 
Completed 

C6H15NO iso-Leucinol 
Benjamin E. Arenas1,2,3, 

Mariyam Fatima1,2,3 

Experiments 
Completed: Most 

Assignments 
Completed 

C7H4N2O2 2-Nitrobenzonitrile Jack B. Graneek1,2 
Experiments 

Completed: Manuscript 
submitted 

C7H4N2O2 3-Nitrobenzonitrile Jack B. Graneek1,2 
Experiments 

Completed: Manuscript 
submitted 

C7H7NO3 4-Nitroanisole Jack B. Graneek1,2, 
Cristóbal Pérez1,2 

J. Chem. Phys. 147 
(2017), 154306 

C8H8O Vinylphenylether 

Mariyam Fatima1,2,3, 
Cristóbal Pérez1,2, 

Dominic Bernhard5, 
Markus Gerhards5 

Experiments 
Completed: Manuscript 

in prep. 

C8H16O2 Cyclohexane-methanol 

Cristóbal Pérez1,2, 
Mariyam Fatima1,2,3, 

Jonas Altnöder6, 
Martin A. Suhm6 

Experiments 
Completed: Manuscript 

in prep. 
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FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C9H12O2 
(C8H8O-CH4O) 

Vinylphenylether-
methanol complexes 

Mariyam Fatima1,2,3, 
Cristóbal Pérez1,2,, 

Dominic Bernhard5, 
Markus Gerhards5 

Experiments 
Completed: Manuscript 

in prep. 

C10H16O 
Adamantanol (2–12, 

75–110 GHz) 
Sébastien Gruet1,2 

Experiments 
Completed: Most 

Assignments 
Completed 

C10H18O2 
(C10H16O-H2O) 

Thujone-water 
complexes 

Cristóbal Pérez1,2, 
Zbigniew Kisiel7 

Experiments 
Completed: Manuscript 

in prep. 

C10H20O 
3,7-Dimethyloct-6-en-

1-ol (citronellol) 
Chris Medcraft8, 

Sérgio Domingos1,2 

Experiments 
Completed: Manuscript 

in prep. 

C10H22O6 
(C10H20O5-H2O) 

15-Crown-5-water 
complexes 

Cristóbal Pérez1,2, 
Juan Carlos Lopez9 

Experiments 
Completed: Manuscript 

in prep. 

C11H11N 
(C6H6-C5H5N) 

Benzene-pyridine 
complexes 

Mariyam Fatima1,2,3, 
Cristóbal Pérez1,2, 

Barbara M. Giuliano4 

Experiments 
Completed: Most 

Assignments 
Completed 

C11H20O2 
(C10H16O-CH4O) 

Camphor-methanol 
complexes 

Mariyam Fatima1,2,3, 
Cristóbal Pérez1,2 

Experiments 
Completed: Manuscript 

in prep. 

C12H10 
Acenaphthene (75-

110GHz) 
Sébastien Gruet1,2, 

Amanda L. Steber1,2 

Experiments 
Completed: Manuscript 

in prep. 

C12H10O2 
(C12H8O-H2O) 

Dibenzofuran-water 
complexes 

Mariyam Fatima1,2,3, 
Amanda L. Steber1,2 

Experiments 
Completed: Most 

Assignments 
Completed 
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FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C12H12O2 
(C12H8-(H2O)n n=1-2) 

Acenaphtylene-water 
complexes Amanda L. Steber1,2 

Experiments 
Completed: Manuscript 

in prep. 

C12H16O4 
(C12H10O-(H2O)n n=1-3) 

Diphenylether-water 
complexes 

Mariyam Fatima1,2,3, 
Cristóbal Pérez1,2 

Experiments 
Completed: Manuscript 

in prep. 

C12H22O2 Menthyl acetate 
Anna Krin1,2, 

Cristóbal Pérez1,2 

Experiments 
Completed: Manuscript 

in prep. 

C12H26O7 
(C12H24O6-H2O) 

18-Crown-6-water 
complexes 

Cristóbal Pérez1,2, 
Juan Carlos Lopez9 

Experiments 
Completed: Manuscript 

in prep. 

C13H12O2 
(C12H8O-CH4O) 

Dibenzofuran-
methanol complexes 

Mariyam Fatima1,2,3, 
Cristóbal Pérez1,2, 
Anja Poblotzki6, 
Martin A. Suhm6 

Experiments 
Completed: Most 

Assignments 
Completed 

C13H13NO2 
(C13H9N-(H2O)n n=1-2) 

Phenanthridine-water 
complexes 

Amanda L. Steber1,2, 
Anouk M. Rijs10, 
Cristóbal Pérez1,2, 
Sébastien Gruet1,2 

Experiments 
Completed: Most 

Assignments 
Completed 

C13H16O3 
(C13H10-(H2O)n n=1-3) 

Fluorene-water 
complexes 

Amanda L. Steber1,2 
Sébastien Gruet1,2 

Experiments 
Completed: Most 

Assignments 
Completed 

C13H24O3 
(C10H16O-C3H8O2) 

Camphor-1,2-
propanediol complexes 

Cristóbal Pérez1,2, 
Anna Krin1,2,  

Mariyam Fatima1,2,3 

Experiments 
Completed: Most 

Assignments 
Completed 

C14H14O2 
(C14H10-(H2O)n n=1-2) 

Phenanthrene-water 
complexes 

Amanda L. Steber1,2, 
Anouk M. Rijs10, 
Cristóbal Pérez1,2 
Donatella Loru1,2 

Experiments 
Completed: Most 

Assignments 
Completed 
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FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C14H14O4 
(C14H12O3-H2O) 

Oxybenzone-water 
complexes 

Sérgio Domingos1,2 
Experiments 

Completed: Manuscript 
in prep. 

C14H23NO Camphor imine Sérgio Domingos1,2 
Experiments 

Completed: Manuscript 
in prep. 

C14H28O3 
(C10H16O-(C2H6O)n n=1-2) 

Camphor-ethanol 
complexes 

Mariyam Fatima1,2,3, 
Cristóbal Pérez1,2 

Experiments 
Completed: Manuscript 

in prep. 

C15H24O3 
(C8H16O2-C7H8O) 

Cyclohexane-
methanol-benzyl 

alcohol complexes 

Cristóbal Pérez1,2, 
Mariyam Fatima1,2,3, 

Jonas Altnöder6, 
Martin A. Suhm6 

Experiments 
Completed: Manuscript 

in prep. 

C16H16O2 
(C8H8O)n n=1-2 

Styrene oxide 
monomer and dimer 

Sérgio Domingos1,2 
Experiments 

Completed: Manuscript 
in prep. 

C16H18O2 
(C12H8O-C4H10O) 

Dibenzofuran-tert-
butylalcohol 
complexes 

Mariyam Fatima1,2,3, 
Cristóbal Pérez1,2, 
Anja Poblotzki6, 
Martin A. Suhm6 

Experiments 
Completed: Most 

Assignments 
Completed 

C16H40O4 
(C4H10O)n n=3-4 

tert-butylalcohol trimer 
and tetramer 

Cristóbal Pérez1,2, 
Mariyam Fatima1,2,3 

Experiments 
Completed: Most 

Assignments 
Completed 

C18H11F 2-F-Tetrahelicene Sérgio Domingos1,2 
Experiments 

Completed: Manuscript 
in prep. 

C18H14O 
(C18H12-H2O) 

Tetrahelicene-water 
complexes 

Sérgio Domingos1,2 
Experiments 

Completed: Manuscript 
in prep. 
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FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C18H22O 4-Methylbenzylidene 
Cristóbal Pérez1,2, 

Anna Krin1,2 

Experiments 
Completed: Manuscript 

in prep. 

C18H24O2 β-Estradiol Sabrina Zinn1,2 
Experiments 

Completed: Manuscript 
in prep. 

C20H26O Diadamantanyl ether Cristóbal Pérez1,2 
Experiments 

Completed: Most 
Assignments 
Completed 

C20H34O2 
(C10H16O-C10H18O) 

Camphor-fenchol 
complexes Mariyam Fatima1,2,3 

Experiments 
Completed: Most 

Assignments 
Completed 

C20H40O2 
(C10H20O)2 

Menthol dimer Cristóbal Pérez1,2 
Experiments 

Completed: Most 
Assignments 
Completed 

C22H26O2 
(C12H10O-C10H16O) 

Diphenylether-
adamantanol 
complexes 

Mariyam Fatima1,2,3, 
Cristóbal Pérez1,2 

Experiments 
Completed: Manuscript 

in prep. 

C24H16O2 
(C12H8O)n n=1-2 

Dibenzofuran 
monomer and dimer 

Mariyam Fatima1,2,3, 
Cristóbal Pérez1,2, 
Anja Poblotzki6, 
Martin A. Suhm6 

Experiments 
Completed: Most 

Assignments 
Completed 

C24H20O2 
(C12H10O)n n=1-2 

Diphenylether 
monomer and dimer 

Chris Medcraft8, 
Sabrina Zinn1,2, 

Mariyam Fatima1,2,3, 
Cristóbal Pérez1,2 

Experiments 
Completed: Manuscript 

in prep. 

C24H26O3 
((C12H10)2-(H2O)n n=1-3) 

Acenaphthene dimer-
water complexes 

Amanda L. Steber1,2, 
Cristóbal Pérez1,2 

Experiments 
Completed: Manuscript 

in prep. 
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FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C27H20 

4-Fluoren-9-ylidene-3-
methyl-1,2,3,4-

tetrahydro-
phenanthrene 

Sérgio Domingos1,2 Angew. Chem. Int. Ed. 
56 (2017), 11209 

 
 
 
1 Deutsches Elektronen-Synchrotron (DESY) (Address above) 
2 Institute for Physical Chemistry, Christian-Albrechts-Universität zu Kiel (Address above) 
3 Max Planck Institute for the Structure and Dynamics of Matter, Luruper Chaussee 149, D-22761  
Hamburg, Germany 
4 Max Planck Institute for Extraterrestrial Physics, Giessenbachstrasse 1, D-85748 Garching, 
Bayern, Germany 
5 Technische Universität Kaiserslautern, Fachbereich Chemie, Erwin-Schrödinger-Str, D-
67663 Kaiserslautern, Germany 
6 Georg-August-Universität Göttingen, Institute for Physical Chemistry, Physical Chemistry 
II, Tammannstr. 6, D-37077 Göttingen, Germany 
7 Institute of Physics PAS, Al. Lotników 32/46, PL-02-668 Warsaw, Poland 
8 Vrije Universiteit Amsterdam, Department of Physics and Astronomy, De Boelelaan 1081, 
1081 HV Amsterdam, The Netherlands 
9 Universidad de Valladolid, Departamento de Química Física y Química Inorgánica, 
Facultad de Ciencias, Paseo Belén 7, Valladolid 47011, Valladolid, Spain 
10 Radboud University, Comeniuslaan 4, 6525 HP Nijmegen, The Netherlands 
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Name to whom queries should be addressed: Galen Sedo 
 
Mailing Address:   Department of Natural Sciences 

        University of Virginia-Wise 
        1 College Avenue 
        Wise, VA 24293 

 
Telephone: (276) 328-0225       
 
E-Mail: gjs9z@uvawise.edu   
 
Website: https://www.uvawise.edu/academics/department-natural-sciences/faculty-staff/galen-
sedo/ 
 

 
FORMULA 

 
C10H14O 

 
 
 
 
 
 

C10H16O 
 

 
C11H18O 

 

 
C14H20O 

 

 

NAME OF 
COMPOUND 

 
Verbenone 

 
 
 
 
 

Myrtenol 
 
 

Nopol 
 
 

Verbenone-3-butyn-2-ol 
vdW Complex (chiral tag) 

 
 

NAME OF 
INVESTIGATOR 

 
F. E. Marshall1, G. Sedo2, C. 

West3, B. H. Pate3, S. M. 
Allpress4, C. J. Evans4, P. D. 
Godfrey5, D. McNaughton5, 

G. S. Grubbs II1 
 

F. E. Marshall1, G. Sedo2, 
G. S. Grubbs II1 

 
F. E. Marshall1, G. Sedo2, 

G. S. Grubbs II1 

 
L. Evangelisti6, K. J. Mayer3, 
M. S. Holdren3, T. Smart3, C. 

West3, B. H. Pate3, G. Sedo2, F. 
Marshall1, G. S. Grubbs II1  

PRESENT STAGE 
OF PROGRESS 

 
Published in J. Molec. 

Spectrosc. 342 (2017) 109. 
 
 
 
 

Manuscript in Preparation 
 
 

    Manuscript in Preparation 
 
 

Assignments in Progress 

   
  
 
 

 
 

 
 

1. Missouri University of Science and Technology  
2. University of Virginia-Wise (Address above) 
3. University of Virginia, Charlottesville, VA 22904 
4. University of Leicester, Leicester, UK, LE1 7RH  
5. Monash University, Victoria, Australia 
6. Universitá di Bologna, Bologna, Italy 

 
 
 
 
 

https://www.uvawise.edu/academics/department-natural-sciences/faculty-staff/galen-sedo/
https://www.uvawise.edu/academics/department-natural-sciences/faculty-staff/galen-sedo/
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Name to whom queries should be addressed: Wolfgang Stahl 
 
Mailing Address:   Institute of Physical Chemistry 
        RWTH Aachen University 
        Landoltweg 2 
        52074 Aachen, Germany 
 
Telephone: (+49) 241-8094724      FAX: (+49) 241-8092365 
 
E-Mail: wolfgang.stahl@rwth-aachen.de   
 
Website:  http://www.ipc.rwth-aachen.de/stahl/ 
 

 
FORMULA 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

    
C4H8S2 

 
 

2-Methyl-1,3-dithiolane L. Nguyen,1 W. Stahl2 
V. Van2,* 

J. Mol. Struct. 1156 (2018) 
348. 

C4H10S 
(CH3SC3H7) 

 

Methyl propyl sulfide L. Tulimat,2,* W. Stahl2 Under review 

C5H6O2 
(CH3C≡CCOOCH3) 

Methyl-2-butynoate K. Eibl2 Assignments Completed, 
Fit in Progress 

 
C5H8O 

(CH3C≡CCH(OH)CH3) 
 

C5H8O 
(HC≡CCH(OH)CH2CH3) 

 
C5H8O 

(HC≡CCH2CH2CH2OH) 

3-Pentyn-2-ol 
 
 

1-Pentyn-3-ol 
 
 

4-Pentyn-1-ol 

K. Eibl2 
 
 

K. Eibl2 
 
 

K. Eibl2 

Assignments in Progress 
 
 

Assignments in Progress 
 
 

Assignments in Progress 

    
C5H9O2N N-acetyl-N-

methylacetamide 
K. Eibl2, R. Kannengießer2,* 

L. Nguyen1 
 

Manuscript in Preparation 

C6H8O 2,5-Dimethylfuran L. Nguyen1, W. Stahl2 
V. Van2,* V. Ilyushin3 

J. Mol. Spectrosc. 343 
(2018) 121. 

 
C6H8O2 

(CH3C≡CCOOCH2CH3) 
 

Ethyl-2-butynoate 
 

K. Eibl2 Assignments in Progress 
 

C6H10O 4-Hexyn-3-ol K. Eibl2 Manuscript in Preparation 
 

C6H10O 
(CH3COC4H7) 

4-Methylpent-3-en-2-one H. Mouhib,4 W. Stahl2 Assignments of Two Rotor 
Completed, 3rd rotor in 

Progress 
 

C6H13OS 
(CH3O(CH2)2C3H6SH) 

4-Methoxy-2- 
methylbutane-2-thiol 

H. Mouhib,4 W. Stahl2 Manuscript in Preparation 
 

http://www.ipc.rwth-aachen.de/stahl/
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1. Laboratoire LISA, CNRS UMR 7583, Université Paris-Est Créteil, Université Paris 

Diderot, Créteil, France 
2. Institute of Physical Chemistry, RWTH Aachen University (Address above); * Graduated 
3. Institute for Radio Astronomy of NASU, Mystetstv str. 4, 61002 Kharkiv, Ukraine 
4. Laboratoire MSME, CNRS UMR 8208, Université Paris-Est, Marne-la-Vallée, France

 
FORMULA 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

 
C7H6O2 Phenyl formate L. Ferres,2 L. Nguyen1, 

H. Mouhib4 
J. Mol. Spectrosc. 337 

(2017) 59. 
 

C8H10O 
((CH3)C6H4OCH3) 

o-Methyl anisole L. Ferres,2 L. Nguyen1, 
H. Mouhib4 

 

ChemPhysChem 18 (2017) 
1855. 

 
C8H10O 

((CH3)C6H4OCH3) 
m-Methyl anisole L. Ferres,2 L. Nguyen1 

 
J. Chem. Phys. (2018) 

Proof in Progress. 
 

C8H10O 
((CH3)C6H4OCH3) 

 

p-Methyl anisole L. Ferres,2 L. Nguyen1 
I. Kleiner1 

 

J. Mol. Spectrosc. 343 
(2018) 44. 

C8H8O2 
(CH3COOC6H5) 

 

Phenyl acetate L. Ferres2 
 

Assignments Completed, 
Fit in Progress 

 
C8H8OS 

(CH3COSC6H5) 
 

Phenylthioacetate L. Ferres2 
 

Assignments Completed, 
Fit in Progress 

C8H16O 
(CH2=CHCH(OH)C5H11) 

 

Octen-3-ol H. Mouhib,4 W. Stahl2 
 

Assignments in Progress 
 

C8H16O 
(C7H15CHO) 

Octanal H. Mouhib,4 W. Stahl2 
 

ChemPhysChem 18 (2017) 
2631. 

 
C9H12O 

((CH3)2C6H3OCH3) 
2,4-Dimethylansiole 

 
 

L. Ferres2 Assignments Completed, 
Fit in Progress 

C9H12O 
 

2,6-Dimethylanisole 
 

L. Ferres2 Assignments Completed, 
Fit in Progress 

 
C9H12O 

 
2,3-Dimethylanisole 

 
L. Ferres2 Under Review 

C9H12O 
 

3,4-Dimethylanisole 
 

L. Ferres2 Manuscript in Preparation 

C9H12O 
 

3,5-Dimethylanisole 
 

L. Ferres2 Assignments Completed, 
Fit in Progress 

 
C9H12O 

 
2,5-Dimethylanisole 

 
L. Ferres2 Assignments Completed, 

Fit in Progress 
 

C10H12O 
 

Rose oxide H. Mouhib,4 W. Stahl2 
V. Van2,* 

Manuscript in Preparation 
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Name to whom queries should be addressed: Michael Tubergen      
 
Mailing Address: Department of Chemistry and Biochemistry 
 Kent State University 
 P.O. Box 5190 
 Kent, OH 44242          
                      
Telephone:  (330) 672-7079          
e-mail:  mtuberge@kent.edu 
   PRESENT  
 NAME OF NAME OF STAGE 
FORMULA COMPOUND INVESTIGATOR OF PROGRESS 
C6H7NO 2-aminophenol K. Byerly Spectrum recorded; 
  G. A. Laubacher1 assignment in  
  M. J. Tubergen progress 
   
C7H8O2 guaiacol A. Fox Spectrum and 
  M. J. Tubergen 13C isotopomers 
   R. M. Gurusinghe2 assigned, argon  
    spectrum assigned;   
   water complex  
   spectra recorded; 
   manuscript in prep.  
 
C3H9NO 2-methoxyethylamine N. Harper3 13C isotopomers 
  B. Basenback1 assigned. Water  
  R. M. Gurusinghe2 complex spectrum 
  M. J. Tubergen assigned. 
   manuscript in 
   preparation 
    
    
C9H10 α-Methylstyrene, R. M. Gurusinghe2 Spectra assigned 

 cis-β-Methylstyrene M. J. Tubergen including internal 
 Trans-β-Methylstyrene  Rotation.  
   Manuscript in 
   Preparation 
 
1The Sherwin-Williams Company, Cleveland, OH 44113.   
2West-Ward Pharmaceuticals, Bedford, OH 44146.  
3Undergraduate Student; Emory University, Atlanta, GA. 
 
 
 
 
 
 
  

mailto:mtuberge@kent.edu
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Name to whom queries should be addressed:  Jennifer van Wijngaarden 
 
Mailing Address Department of Chemistry, University of Manitoba 

144 Dysart Rd., Winnipeg MB,  
R3T 2N2 Canada 

 
Telephone: (204)474-8379       FAX: (204)474-7608 
 
E-Mai: vanwijng@cc.umanitoba.ca  Website: http://home.cc.umanitoba.ca/~vanwijng 
  
   NAME OF   NAME OF  PRESENT STAGE 
FORMULA  COMPOUND   INVESTIGATOR OF PROGRESS 
 
C13H8O  9-fluorenone   G. Sedo (UVa Wise) JMS 335 (2017) 43. 
       C. West 
 
C13H10O  benzophenone   G. Sedo (UVa Wise) JMS 335 (2017) 43. 
       C. West 
 
C6H6FS  2-fluorothiophenol  W. Sun   J Mol Struct 1144 (2017) 496. 
 
C7H5FO  2-fluorobenzaldehyde  I. Lozada, W. Sun JPC A in press   
  
C7H5FO  3-fluorobenzaldehyde  I. Lozada, W. Sun JPC A in press 
              
C3HNS                        isothiocyanatoethyne  W. Sun                           paper in preparation 
 
C5HNS                        isothiocyanato-1,3-butyne       W. Sun                           paper in preparation 
 
C4N2S                         cyano isothiocyanatoethyne        W. Sun                          paper in preparation 
 
C7H4NO  phenyl isocyanate  W. Sun   str. analysis in progress 
 
C7H5NS  phenyl thioisocyanate  W. Sun     str. analysis in progress 
 
C8H7F   2-fluorostyrene   S. Stephens  str. analysis in progress 
 
C8H7F   4-fluorostyrene   S. Stephens   str. analysis in progress 
   
C3H6O2S  3-mercaptopropionic acid W. Silva  assignment in progress 
 
C4H8O2S  methyl 3-mercaptopropionate W. Silva  assignment in progress 
 
       
 
 
                        

mailto:vanwijng@cc.umanitoba.ca
http://home.cc.umanitoba.ca/%7Evanwijng
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   NAME OF   NAME OF  PRESENT STAGE 
FORMULA  COMPOUND   INVESTIGATOR OF PROGRESS 
 
 
C3H3S   trimethylene sulfide  D. Desmond  MW parent, 13C, 34S,  
   (thietane)      33S- assigned 
          far IR in progress 
 
C3H3O   trimethylene oxide  D. Desmond  MW parent assigned  
   (oxetane)   O. Mahassneh  13C, 18O done 
          far IR in progress 
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Name to whom queries should be addressed N. R. Walker  

Mailing Address: School of Chemistry, Bedson Building, Newcastle University, Newcastle-upon-

Tyne, NE1 7RU, UK 

Telephone: ++ 44 191 208 7028   Telefax:  ++ 44 (0)191 222 6929  

Electronic Mail:  nick.walker@newcastle.ac.uk Website: 

https://www.staff.ncl.ac.uk/nick.walker/ 

  (Entries  marked with * are collaborative studies between this laboratory and that of A. C. Legon,  
    School of Chemistry, University of Bristol, Cantock’s Close, BRISTOL BS8 1TS, UK) 

 

FORMULA NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 
 

PRESENT STAGE OF 
PROGRESS 
 

CClFPt* FCPtCl D. Bittner, G. Cooper, C. 
Medcraft 

Spectra of isotopologues assigned.  

CF2Pt* FCPtF D. Bittner, G. Cooper, C. 
Medcraft 

Spectra of isotopologues assigned. 

CH3F3IP* H3P…ICF3 

 
S. L. Stephens Spectrum assigned. 

CH4ArN2O* CH4N2O…Ar (urea-
argon complex) 

C. Medcraft Spectrum assigned. 

CH4ArN2S* CH4N2S…Ar (thiourea-
argon complex) 

C. Medcraft Spectrum assigned. 

CH6N2OS* CH4N2S…H2O 
(thiourea-water 
complex) 

C. Medcraft Spectrum assigned. 

C2H2AgI* C2H2…Ag−I S. L. Stephens Spectrum assigned.  
C2H2CuF* C2H2…Cu–F S.L. Stephens, D.P. Zaleski Spectrum assigned, isotopic work.  
C2H2CuI* C2H2…Cu–I S. L. Stephens, D. Bittner Spectrum assigned. 
C2H3BrN2* 4-Bromopyrazole G. Cooper, C. Medcraft Published: J. Chem. Phys. 147, 

214303 (2017) 
C2H3IN2* 4-Iodopyrazole G. Cooper, C. Medcraft Published: J. Chem. Phys. 147, 

214303 (2017) 
C2H4AgF* C2H4…Ag–F S. L. Stephens Spectrum assigned. 
C2H4AgI* C2H4…Ag–I S. L. Stephens Spectrum assigned. 
C2H4AuI* C2H4…Au–I S. L. Stephens, M. Sprawling, 

D. P. Zaleski 
Spectra of isotopologues assigned, 
manuscript in preparation.  

C2H4CuF* 
 

C2H4…Cu–F S. L. Stephens  Spectrum assigned. 

C2H4CuI* C2H4…Cu–I S. L. Stephens Spectrum assigned. 
C2H5N3O2

* CH4N2O…HNCO 
(urea-isocyanic acid 
complex) 

J.C. Mullaney, C. Medcraft Published: Phys. Chem. Chem. 
Phys. 19, 25080 (2017)  

C3H2F3I* C2H2…ICF3 S. L. Stephens Manuscript  in preparation 

https://www.staff.ncl.ac.uk/nick.walker/
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FORMULA NAME OF 

COMPOUND 
NAME OF 
INVESTIGATOR 
 

PRESENT STAGE OF 
PROGRESS 
 

C3H3N3O2 4(5)-nitroimidazole E. Gougoula Spectrum assigned 
C4H5N3O2 2-methyl-4(5)-

nitroimidazole 
E. Gougoula Spectrum assigned 

C3H9AgNI* (CH3)3N…Ag–I D. Bittner, S. L. Stephens Spectrum assigned. Manuscript in 
preparation 

C3H9F6NS* (CH3)3N…SF6 D. Bittner Spectrum assigned 

C4H5N3 2-aminopyrimidine E. Gougoula Spectrum assigned 
C4H6ArN2 2-methylimidazole-

argon complex 
C. Medcraft, J. Heitkämper Spectra of isotopologues assigned 

C4H6N2 2-methylimidazole C. Medcraft, J. Heitkämper Spectrum assigned.  
    
C4H8N2O 2-methylimidazole-

water complex 
C. Medcraft, J. Heitkämper Spectra of isotopologues assigned 

C4H8N4O CH4N2O…C3H4N2 
(urea-imidazole 
complex) 

S. Blanco (Valladolid), J.C. 
Mullaney, C. Medcraft,  

Spectrum assigned, isotopic work.  

C6H6N2O2 Urocanic acid (4-
imidazoleacrylic acid) 

G. Cooper, C. Medcraft, E. 
Gougoula 

Spectra of isotopologues and 
conformers assigned, manuscript in 
preparation 

C6H8N2O3 Urocanic Acid-water 
complex 

G. Cooper, C. Medcraft, E. 
Gougoula 

Spectrum assigned 

C6H10O3 Tetrahydrofuran 
-acetic acid complex 

D.P. Zaleski, A. King Spectrum assigned, isotopic work in 
progress. 

AgH2IO* H2O…Ag−I C. Medcraft, E. Gougoula, 
J.C. Mullaney, S. Blanco 
(Valladolid) 

Published: J. Chem. Phys. 147, 
234308 (2017) 

AgH3IN* H3N…Ag–I D. Bittner. Published: J. Chem. Phys. 147, 
234308 (2017) 

AuBrKr Kr…Au−Br J. Thomas Further isotopic species. (With 
M.C.L. Gerry, Vancouver). 

AuH3IN* H3N…Au–I D. Bittner, S.L. Stephens Spectrum assigned.  
FIPt* FPtI D. Bittner, G. Cooper, C. 

Medcraft 

Spectra of isotopologues assigned. 
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Name to whom queries should be addressed: Adam Walters 
 
Mailing Address IRAP, 9 avenue du Colonel Roche, BP 44346, 31028 Toulouse cedex 4, 

FRANCE. 
 
Telephone: +33 561 558 758   FAX: +33 561 558 692 
 
E-Mail awalters@irap.omp.eu    Website http://www.irap.omp.eu 
 
 
 
FORMULA 

 
NAME OF 
COMPOUND 

 
NAME OF 
INVESTIGATOR 

 
PRESENT STAGE OF 
PROGRESS* 

C4H7N 
(n-C3H7CN) 

n-propyl cyanide 
ground state + 
several 
vibrational states 
of both anti  and 
gauche 
conformers 

D. Liu1,  
A. Walters1,  
N. Wehres2,  
H. S. P. Müller2 et al 

37–505 GHz. 
Experiments completed  
Most assignments completed 
for 5 lowest vibrational states 
(including ground state) for 
each conformer. 
 

 

1. IRAP (Université de Toulouse, CNRS, CNES, UPS), address above 
2 I. Physikalisches Institut, Universität zu Köln, Zülpicher Str. 77, 50937 Köln, 
Germany  
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Name to whom queries should be addressed: Susanna Widicus Weaver 
 
Mailing Address:   Department of Chemistry, Emory University 

        230 Atwood Hall 
        1515 Dickey Drive 
        Atlanta, GA 30322 

 
Telephone: (404) 727-4049 
 
E-Mail: susanna.widicus.weaver@emory.edu 
 
Website: http://chemistry.emory.edu/faculty/widicusweaver/index.html 
   

   
FORMULA 

 
CH3O+ 

(H2COH+)  
 
 
 
 

CH5NO 
 (HOCH2NH2) 

 
 
 
 
 

EXPERIMENTAL 
 

 
 
 
 
 
 
 
 
 
 

NAME OF 
COMPOUND 

 
Protonated  

formaldehyde 
 
 
 

aminomethanol 
 
 
 

 
 
 
Microwave- 
Millimeterwave Double 
Resonance 

 
 
 
 
 
 
 
 
 

NAME OF 
INVESTIGATOR 

 
Susanna Widicus Weaver 

Kevin Roenitz 
Luyao Zou 

 
 

Susanna Widicus Weaver 
Hayley Bunn 
Brian Hays1 

Morgan McCabe 
Samuel Zinga 

 
 

Susanna Widicus Weaver 
Steven Shipman2 

Kevin Roenitz 
Brian Hays1 

Carson Powers 
Morgan McCabe 
Houston Smith 

 
 
 
 
 
 

PRESENT STAGE 
OF PROGRESS 

 
Submm spectral 

 acquisition in progress 
 
 
 

mm spectrum acquired, 
assignment in progress 

 
 
 
 
 

Manuscript submitted to 
JPCA 

 
 
 
 
 
 
 
 

 

1. Current address:  Institut de Physique de Rennes 
2. Division of Natural Sciences, New College of Florida 
 

 
 
 
 
 
 
 

http://chemistry.emory.edu/faculty/widicusweaver/index.html
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Name to whom queries should be addressed: Georges WLODARCZAK 
 
Mailing Address:   Laboratoire de Physique des Lasers, Atomes et Molécules,  
   UMR CNRS 8523, Université de Lille 

 Bâtiment P5 
        F-59655 Villeneuve d'Ascq, FRANCE. 
         

 
Telephone: 33 (0)3 20 43 49 43 FAX: 33 (0)3 20 33 70 20 
 
E-Mail: georges.wlodarczak@univ-lille1.fr   
 

FORMULA 
 
 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

CHN 
(HCN) 

 

hydrogen cyanide F. Rohart1 lineshape analysis in 
progress 

CHN 
(H15NC;   H15N13C 
D15NC;   D15N13C 

   H14N13C; D14N13C) 
 

hydrogen isocyanide S. Bailleux1, 
P. Kania23, 

G. Wlodarczak1 

spectrum assigned 
(mm+THz); manuscript in 

preparation 

CH2 
(CHD, CD2) 

methylene radical S. Bailleux1, 
H. Ozeki24 

spectrum assigned (THz); 
manuscript in preparation 

 
CH3O3Re 
(CH3ReO3) 

Methyltrioxyrhenium 
 
 

P. Asselin,20 Y. 
Berger,20 T. R. Huet,1 

L. Margulès,1 R. 
Motiyenko,1 R. J. 

Hendricks,21 M. R. 
Tarbutt,21 S. K. 
Tokunaga,22 B. 

Darquié22 

 

 
Phys. Chem. Chem. Phys., 

19 (2017) 4576 
 

CH4O 
(CHD2OH) 

 
 

methanol L. Coudert7, 
L. Margulès1, 

R. A. Motiyenko1 

MM+SMM+THz spectra; 
internal rotation 

analysis in progress 

C2HF3O 
(HCOCF3) 

trifluoroacetaldehyde C. Bermudez1 

R. A. Motiyenko1 

L. Margulès1, 
C. Cabezas11 

J.-C. Guillemin2 

 

MM spectra 
internal rotation 

 
manuscript in preparation 

C2H3NO2 
(H3ONCO) 

methoxy-isocyanate A. Pienkina1 
L. Margulès1, 

R. A. Motiyenko1 

J.-C. Guillemin2 

J. Cernicharo5 

MM spectra 
 
 

manuscript in preparation 
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FORMULA 
 
 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C2H4O 
(CH2DCHO) 

acetaldehyde L. Margulès1, 
R. A. Motiyenko1 

J.-C. Guillemin2 

L. Coudert7 

 

MM+SMM spectra; 
internal rotation 

 
analysis in progress 

C2H4S 
(CH3CHS) 

thioacetaldehyde L. Margulès1, 
R. A. Motiyenko1 

J.-C. Guillemin2 

A. Belloche10 
B. Mc Guirre9 
A. Remijan9 

 

MM+SMM spectra; 
internal rotation 

 
 
 

manuscript in preparation 

C2H5N 
(CH3CHNH) 

ethaneimine L. Margulès1, 
R. A. Motiyenko1 

J.-C. Guillemin2 

B. Mc Guirre9 
A. Remijan9 

 

MM spectra 
internal rotation 

 
 

manuscript in preparation 

C2H6O2 
(CH3OCH2OH) 

methoxy-methanol R. A. Motiyenko1 

L. Margulès1, 
J.-C. Guillemin2 

D. Despois4 

 

MM spectra 
internal rotation 

 
PCCP, 20(8), 5509, 2018 

C3N2H2 
(NCCH2CN) 
(NCCH2NC) 

 
malononitrile 

iso-cyanomethane 

L. Margulès1, 
R. A. Motiyenko1 

J.-C. Guillemin2 

 

MM+SMM spectra 
 

manuscript in preparation 

C3H3NO2 
(CH3CONCO) 

acetyl-isocyanate L. Margulès1, 
R. A. Motiyenko1 

J.-C. Guillemin2 

I. Kleiner8 

V. Illyushin3 

J. Cernicharo5 

 

MM spectra 
internal rotation 

 
 
 

analysis in progress 

C3H4N2 
(CH3N-CH-CN) 

methylimino-
acetonitrile 

R. A. Motiyenko1 

L. Margulès1, 
J.-C. Guillemin2 

 

MM spectra 
internal rotation 

analysis in progress 

C3H4O2 
(CH3C(O)CHO) 

 

Methyl-glyoxal 
 

S. Bteich,1 M. 
Goubet,1 R. 

Motiyenko,1 L. 
Margulès,1 T. R. 

Huet1 
 

J. Mol. Spectrosc. 
in press, DOI: 

10.1016/j.jms.2017.12.007 

C3H5N 
(13C-CH3CH2CN) 

ethyl cyanide J. Pearson12 
B. Drouin12 

Y. ShanShan12 
L. Margulès1, 

R. A. Motiyenko1 

J.-C. Guillemin2 

MM+SMM+THz spectra 
exc. states 

 
 
 

analysis in progress 
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FORMULA 

 
 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C3H5N 
(CH3CH2NC) 

 
 

ethyl isocyanide L. Margulès1, 
R. A. Motiyenko1 

J.-C. Guillemin2 

 

MM+SMM spectra 
A&A, 610, A44, 2018 

C3H6O2 
(C2H5COOH) 

propionic acid A. Kutsenko3 
V. Illyushin3 

R. A. Motiyenko1 

L. Margulès1, 
J.L. Alonso6 

J. Cernicharo5 

 

MM+SMM spectra; 
internal rotation 

 
 
 

manuscript in preparation 

C3H6O3 
(C3H4O2 + H2O) 

 

Methylglyoxal 
hydrate 

 

S. Bteich1, M. 
Goubet1, T.R. Huet1 

 

Experiments Completed 
Analyses in progress 

 
C3H7N 

(CH3CH2CHNH) 
propaneimine L. Margulès1, 

R. A. Motiyenko1 

J.-C. Guillemin2 

B. Mc Guirre9 
A. Remijan9 

 

MM+SMM spectra 
 
 
 

manuscript in preparation 

C3H7NO 
(CH3CH2CONH2) 

propionamide V. Illyushin3 
E. Alekseev3 

R. A. Motiyenko1 

L. Margulès1 

P. Drean1 

MW+MM+SMM spectra; 
internal rotation 

 
analysis in progress 

C4H3NO 
(HOCH2-CC-CN) 

4-hydroxy-2-
butynenitrile 

R. A. Motiyenko1 

L. Margulès1, 
J.-C. Guillemin2 

 

MM+SMM spectra; 
internal rotation 

J. Phys. Chem. A, in press 

C4H6O 
(CH3COCHCH2) 

methyl vinyl ketone O. Zakharenko14 

R. A. Motiyenko1 

T. H. Huet1 

 

MM+SMM spectra; 
internal rotation 

JPCA 121, 6420−6428, 
2017 

 
C5H8N2 2-cyanopyrrolidine R. A. Motiyenko1 

L. Margulès1, 
J.-C. Guillemin2 

S. Samdal13 

 

MM spectra 
 

analysis in progress 
 

C7H7NO2 
 

2-Nitrotoluene 
3-Nitrotoluene 
4-Nitrotoluene 

 

A. Roucou15, I. 
Kleiner8, M. Goubet1 

S. Bteich1, G. 
Mouret15, F. Hindle15, 

R. Bocquet15, W.L. 
Meerts16, A. Cuisset15 

 

Experiments Completed 
Analyses in progress 

3-NT published: Chem. 
Phys. Chem. DOI: 

10.1002/cphc.201701266 
 

C10H8O 
 

1-naphthol 
2-naphthol 

 

O. Pirali7, M. Goubet1 Experiments Completed 
Analyses in progress 
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FORMULA 
 
 

NAME OF 
COMPOUND 

NAME OF 
INVESTIGATOR 

PRESENT STAGE 
OF PROGRESS 

C10H14O 
 

Myrtenal 
 

M. Chrayteh,1 P. 
Dréan,1 T. R. Huet1 

 

J. Mol. Spectrosc. 
336 (2017) 22–28 

 
C10H14O 

 
Nopinone 

 
E. M. Neeman,1 J. R. 
Aviles Moreno,1 T. 

R. Huet1 
 

Phys. Chem. Chem. Phys., 
19 (2017) 13819 

 

C10H16 
 

α-pinene 
 

E. M. Neeman,1 J. R. 
Aviles Moreno,1,17 T. 

R. Huet1 

J. Chem. Phys. 
147 (2017) 214305 

 
C10H16 

 
β-pinene 

 
E. M. Neeman,1 J. R. 
Aviles Moreno,1,2 T. 

R. Huet1 
 

Phys. Chem. Chem. Phys., 
19 (2017) 13819 

C10H16O 
 

1-adamantanol 
 

O. Pirali7, M. 
Goubet1, L. Coudert7 

 

Experiments Completed 
Analyses in progress 

 
C10H16O Limonene oxyde 

 
D. Loru18, M. M. 

Quesada-Moreno,19 J. 
R. Aviles-Moreno,1 
N. Jarman, 18 T. R. 
Huet,1 J.J. Lopez-
Gonzalez,19 M. E. 

Sanz18 

 

Chem. Phys. Chem. 
18 (2017) 274 

 
 

C11H9N 
 

2-phenylpyridine 
3-phenylpyridine 

 

O. Pirali7, M. 
Goubet1, L. Coudert7 

 

Experiments Completed 
Analyses in progress 

 
14NO+ 

15NO+ 
nitrosylium ion S. Bailleux1 

E. Alekseev3 

J. Cernicharo5 

 

MM+SMM spectra 
v=0,1,2 states assigned 

manuscript in preparation 

NS+ Nitrogen sulfide ion S. Bailleux1 

L. Margulès1, 
J. Cernicharo5 

 

MM+SMM spectra  
astrophysical detection 

Ap. J. Lett., 853:L22 2018 

    
1. University of Lille, CNRS, UMR 8523 – PhLAM – Physique des Lasers Atomes et 

Molécules, F-59000 Lille, France. (Address above) 
2. Institut des Sciences Chimiques de Rennes – UMR6226, Université de Rennes, 35000 

Rennes, France 
3. Radiospectrometry Department, Institute of Radio Astronomy of NASU, Kharkov, 

Ukraine 
4. Laboratoire d’Astrophysique de Bordeaux, Université de Bordeaux, CNRS, Pessac, France 
5. Molecular Astrophysics, ICMM, Madrid, Spain 
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6. Grupo de Espectroscopía Molecular (GEM), Edificio Quifima, Área de Química-
Física, Laboratorios de Espectroscopía y Bioespectroscopía, Parque Científico UVa, 
Unidad Asociada CSIC, Universidad de Valladolid, 47011 Valladolid, Spain 

7. Institut des Sciences Moléculaires d'Orsay (ISMO), CNRS, Univ. Paris-Sud, 
Université Paris-Saclay, F-91405 Orsay, France 

8. Laboratoire Interuniversitaire des Systèmes Atmosphériques, CNRS/IPSL UMR7583 
et Universités Paris Diderot et Paris Est, 61 av. Général de Gaulle, F-94010 Créteil, 
France 

9. NAASC, National Radio Astronomy Observatory, Charlottesville, VA, USA 
10. Millimeter- und Submillimeter-Astronomie, Max-Planck-Institut für Radioastronomie, 

Bonn, NRW, Germany 
11. Department of Applied Chemistry, National Chiao Tung University, Hsinchu, Taiwan 
12. Jet Propulsion Laboratory, California Institute of Technology, 4800 Oak Grove Drive, 

Pasadena CA 91109-8099, USA    
13. Centre for Theoretical and Computational Chemistry (CTCC), Department of 

Chemistry, University of Oslo, P.O. Box 1033 Blindern, NO-0315 Oslo, Norway 
14. I. Physikalisches Institut, Universität zu Köln, Zülpicher Str. 77, 50937 Köln, 

Germany 
15. Laboratoire de Physico-Chimie de l’Atmosphère (LPCA), EA 4493, Université du 

Littoral Côte d’Opale, 189A, Avenue Maurice Schumann, F-59140 Dunkerque 
(France) 

16. Radboud University, Institute for Molecules and Materials, Felix Laboratory, 
Toernooiveld 7c, 6525 ED Nijmegen (The Netherlands) 

17. Department of Physical, Chemical, and Natural Systems, Universidad Pablo de 
Olavide, E-41013 Seville, Spain 

18. Department of Chemistry, King’s College London, London (United Kingdom) 
19. University of Jaen, Department of Physical and Analytical Chemistry, Campus Las 

Lagunillas, E-23071 Jaen (Spain) 
20. Sorbonne Universités, CNRS, UPMC Univ Paris 06, UMR 8233, MONARIS, F-

75005, Paris, France 
21. Centre for Cold Matter, Blackett Laboratory, Imperial College London, Prince 

Consort Road, London SW7 2AZ, UK 
22. Université Paris 13, CNRS, Sorbonne Paris Cité, Laboratoire de Physique des Lasers, 

F-93430 Villetaneuse, France 
23. Faculty of Chemical Engineering, University of Chemistry and Technology, Prague 
24. Department of Environmental Sciences, Toho University, Tokyo (Japan) 
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Name to whom queries should be addressed:  Yunjie Xu         
Mailing Address: Department of Chemistry, University of Alberta, Edmonton, Alberta, Canada T6G 2G2 
Telephone: 1-780-492-1244; FAX: 1-780-492-8231 
E-mail: yunjie.xu@ualberta.ca 
Website: http://www.chem.ualberta.ca/~xu/ 
 
FORMULA NAME OF NAME OF PRESENT STAGE 
 COMPOUND INVESTIGATOR  OF PROGRESS 
 
C8H7F3O 1-phenyl-2,2,2- C. Carlson Monomer and 13C assigned;   
 trifluoroethanol J. Thomas manuscript submitted to JMS 
  N. Seifert, F. Xie “Chiral Molecules” SI. 
   
C8H9F3O2 1-phenyl-2,2,2- C Carlson Monohydrate assigned; 
(C8F3H7O-H2O) trifluoroethanol-water N. Seifert manuscript in preparation. 
 
C16H14F6O2 1-phenyl-2,2,2- C. Carlson Assignment in progress. 
(C8F3H7O)2 Trifluoroethanol dimer N. Seifert 
 
C5H4F6O4 3,3,3-trifluoro-2-(trifluoro J. Thomas1,2 Manuscript in preparation. 
(C4F6H2O2-CH2O2) methyl) propanoic acid- 
 formic acid complex 
 
C8H8O3 m-anisic acid (3-metho A. Macario Farto3 One conformer assigned; others in progress.  
 xybenzoic acid)  J. Thomas  
 
C9H10O5 m-anisic acid-formic acid A. Macario Farto3 Spectra assigned.  
(C8H8O3-CH2O2) complex  J. Thomas  
  
C9H10O5 o-anisic acid (2-meth A. Macario Farto3 Several chirped spectra recorded; conformers 
C8H8O3-CH2O2 oxybenzoic acid)- J. Thomas identified theoretically; assignment in progress. 
 formic acid complex N. Seifert 
 
C4H7NO Pyrrole-(water)1,2 B. Wu1 13C of Py-1W assigned;  
C4H9NO2   J. Thomas   conformational search for Py-2W  
(C4H5N-(H2O)1,2)   completed and assignment in progress. 
 
   
 
C4H6F6O2     (Trifluoroethanol)2-4 J. Thomas1 (TFE)3 in ACIE, 2017, 56, 6289; 
C6H9F9O3   N. Seifert assignment of higher clusters  in progress.  
C8H12F12O4 
((C2F3H3O)2-4) 
 
C6H15F3O3  (2-fluoroethanol)3,4  J. Thomas1 Tetramer and two new trimers assigned;  
C8H20F4O4      N. Seifert manuscript in preparation. 
((C2H5FO)3,4) 
 
C10H16O  Perillyl alcohol  F. Xie1 Many monomeric conformers assigned; 
   N. Seifert manuscript in preparation. 
  J. Thomas 
 
C10H18O2 Perillyl alcohol-water F. Xie Monohydrate assignment in progress. 
(C10H16O-H2O)  N. Seifert 
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FORMULA      NAME OF NAME OF PRESENT STAGE 
 COMPOUND INVESTIGATOR  OF PROGRESS 
 
C5H8O3  Tetrahydro-2-furoic acid  F. Xie, Y. Li1 Several conformers and 13C assigned; 
  X. Ng, J. Thomas manuscript in preparation 
  N. Seifert 
 
C10H16O6 Tetrahydro-2-furoic acid F. Xie Dimer assigned;  
(C5H8O3)2 -dimer N. Seifert   
 
C5H10O4 Tetrahydro-2-furoic acid F. Xie Monohydrate in progress. 
(C5H8O3–H2O) -water  N. Seifert 
 
C3H2F6Ne 1,1,1,3,3,3- hexafluoro S. Oswald1,5 Spectra assigned; 
C3H2ArF6 -2-propanol (HFIP) N. Seifert manuscript in preparation.  
(C3H2F6-Ne, Ar) -Ne, Ar 
 
C3H2F6N2 HFIP-N2 S. Oswald1,5 Spectra assigned. 
(C3H2F6-N2)  N. Seifert 14N hfs analysis in progress. 
 
C6H4F12 HFIP (1,1,1,3,3,3- S. Oswald1,5 Spectra assigned; 
C9H6F18 hexafluoro-2-propanol) N. Seifert manuscript in preparation.  
((C3H2F6)2,3) dimer and trimer F. Xie 
 
C6H16O6 Glycerol dimer  N. Seifert1 Dimer assigned. 
((C3H8O3)2) (propane-1,2,3-triol)2 J. Thomas 
 
C3H10O4 Glycerol-(H2O)1,2,3  J. Thomas Assignment in progress. 
C3H12O5 clusters 
C3H14O6 
(C3H8O3-(H2O)1,2,3) 
 
C2H6F3NO  Trifluoroethanol  C. Carlson1                  Manuscript near completion.  
(C2F3H3O-NH3) -ammonia J. Thomas 
  Y. Yang 
 
C8H11NO3 Methyl salicylate J. Thomas1 New conformers predicted; chirped 
(C8H8O3-NH3) -ammonia                        and cavity assignments in progress. 
 
C2H7FO2  2-fluoroethanol W. Huang Extensive theoretical calculations   
C2H9FO3  -(water)n   J. Thomas for n up to 3; broadband spectra  
C2H11FO4    recorded; assignment in progress. 
(C2FH5O-(H2O)1-3) 
 

 C4H8O4 Methyl glycidate J. Gall, J. Thomas  PCCP 2017, 19, 29508.         
(C4H6O3-H2O)  -water   F. Xie, Z. Wang    
  A. Perera,  VCD and ROA, CPC, 2018, in press. 
  J. Cheramy C. Merten 
  J. Thomas 
 
C4H10O5 Methyl glycidate J. Thomas, Z. Wang Theoretical calculation with n up to 3;  
C4H12O6 -(water)2-3  broadband spectra recorded and  
(C4H6O3-(H2O)2-3)   assignment of others in progress.  
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FORMULA      NAME OF NAME OF PRESENT STAGE 
 COMPOUND INVESTIGATOR  OF PROGRESS 
 
C4H9NO3 Methyl glycidate J. Thomas Broadband spectra recorded and 
(C4H6O3-NH3) -ammonia  assigned; hfs analysis with cavity  
   measurement in progress. 
 

C8H16O6 Methyl lactate dimers J. Thomas Extensive ab initio conformational    
(C4H8O3-C4H8O3)  N. Seifert search completed; broadband spectra  
   recorded; assignment in progress. 
 

C3H12O4  Propylene oxide J. Thomas  Extensive theoretical calculations   
C3H14O5 -(water)n Z. Su for n up to 4; broadband and cavity  
(C3H6O-(H2O)3,4)   spectra recorded; n=3 assigned based  
   on broadband data; further cavity  
   measurement and n=4 assignment  
   in progress.    
 

C3H5FO2 α-Fluoropropionic Y. Yang New measurements and theoretical study 
 acid J. Thomas 
 

C3H8O2 Acetone-water J. Gao1 Spectra assigned, manuscript in preparation. 
(H2O-C3H6O)  J. Thomas 
 

C9H18O4 Solketal-propylene  L. Evangelisti,  Spectra assigned; manuscript in 
(C6H12O3-C3H6O) oxide complex J. Thomas,  preparation. 
  C. West4 
 

CH6O  Methane-water  X. Liu  IR spectrum at H2O ν2 band  
(CH4-H2O)   measured; assignment in progress. 
 

H3NNe  Ammonia-neon,  X.  Liu  IR spectrum at NH3 ν4 band assigned. 
ArH3N  -argon 
(Ne, Ar-NH3) 
 

C3H8O2  Propylene oxide  J. Thomas  Rich IR spectrum at H2O ν2 band 
(C3H6O-H2O) -water X. Liu measured; assignment in progress.  

 R. Patel 
 

CH3NO  Formamide  F. Sunahori High-res. IR Spectra obtained;  
(HCONH2) Formamide dimer  monomer assigned 
 

C2H6N2O  Formamide dimer  F. Sunahori  High-res. IR Spectra obtained; 
((HCONH2)2)   assignment of the dimer in progress. 
 

C4H8O3   Methyl lactate F. Sunahori High-res. IR spectrum obtained;  
  N. Borho     assignment in slow progress. 
 
1 In collaboration with Prof. W. Jäger, Department of Chemistry, University of Alberta, Edmonton,  
   Alberta, Canada, T6G 2G2.    
 
2 In collaboration with Prof. W. Lin, Department of Chemistry, University of Texas Rio Grande  
   Valley, Brownsville, TX 78520. 
 

3 In collaboration with Prof. S. Blanco and Prof. J. C. López, Chemistry, University of Valladolid.  
 
4 In collaboration with Prof. W. Caminati, University of Bologna, Dr. D. Patterson, Harvard University,  
   Prof. B. H, Pate, University of Virginia. 
 
5 In collaboration with Prof. M. Suhm, University of Göttingen, Institute of Physical Chemistry, Tammannstraße 6  
   D-37077 Göttingen, Germany. 
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Names to whom queries should be addressed: Lucy M. Ziurys 
 
Mailing Address: Dept. of Chemistry and Biochemistry, 
 Dept. of Astronomy, and Steward Observatory 
 The University of Arizona 
 1305 E. 4th Street 
 Tucson, AZ  85719 
 
Telephone: 520-621-6525 
Fax: 520-621-5554 
  
Electronic Mail: lziurys@email.arizona.edu 
 
 
 
Formula Name of Compound Name of Investigator Present Stage 
of Progress 
 
 
 
IMg Magnesium Iodide Zilchenstein & Ziurys JMS, 339, 1 
 
HSZn, DSZn Zinc Hydrosulfide Bucchino et al. JCP, 147, 154313 
 
C2Al Aluminum Dicarbide Halfen & Ziurys PCCP, in press 
 
F2OS Thionyl Fluoride Keogh, Halfen, Ziurys JMS, submitted 
 
KO Potassium Oxide Burton et al. Manuscript in 
preparation 
 
BrMg  Magnesium Bromide Burton et al. Spectrum Assigned 
 
FeH Iron Hydride Bucchino & Ziurys Spectrum assigned 
 
C2Sc Scandium Dicarbide-13  Burton et al. Spectrum Assigned 
(Sc13C2, Sc13C12C) 
 
 
 
 
 
 
 
 
 
 
 

mailto:lziurys@email.arizona.edu
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Name to whom queries should be addressed: Timothy S. Zwier 
 
Mailing Address:   Department of Chemistry 

        Purdue University 
        560 Oval Dr. 
        West Lafayette, IN 47907 

 
Telephone: (765) 494-5278      FAX:  
 
E-Mail: zwier@purdue.edu 
 
Website: http://www.chem.purdue.edu/zwier/  

 
 

FORMULA 
NAME OF 

COMPOUND 
NAME OF 

INVESTIGATOR 
PRESENT STAGE 

OF PROGRESS 

C7H8O2  
(CH3OC6H4OH) Guaiacol Timothy Zwier1 

Experiments Completed: 
Assignments Completed 

including 13C 

C9H9N 
(C6H5CH2CH2CN) 3-phenylpropionitrile Timothy Zwier1 Experiments Completed: 

Assignments Completed 

C8H10O3 
((CH3O)2C6H4OH) 2,6-dimethoxyphenol Timothy Zwier1 Experiments Completed 

C9H10O2 
(CH3OC6H4OHCHCH2) 

2-Methoxy-4-vinylphenol Timothy Zwier1, Emilio 
Cocinero2 

Experiments Completed: 
Assignments Completed 

C4H3O2 
 (OC4H3O) 2-furanyloxy radical Timothy Zwier1, John 

Stanton3 
Experiments Completed: 
Assignments Completed 

C6H5O2 
(OC6H5O) Hydroxyphenoxy radical Timothy Zwier1, John 

Stanton3 
Experiments Completed 

Preliminary Assigmments 

C6H5O Phenoxy radical Timothy Zwier1, John 
Stanton3 

Experiments Completed 
Preliminary Assigmments 

    
 

1. Purdue University (Address above) 
2. Universidad del Pais Vasco, Leioa Spain, 48940  
3. University of Florida, FL, 32611 

 
 

http://www.chem.purdue.edu/zwier/
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Formula Index  
 

Formula Page No. 
14NO+ 150 
15NO+ 150 
15NO2 22 
AgClD2 45, 112 
AgClDH 45, 112 
AgH2IO 77, 144 
AgH3IN 77, 144 
AgHO 116 
AgHS 116 
AgI 36, 77 
ArClH 45 
ArClH3O 68 
ArH+ 125 
ArH3N 154 
ArHNO3 81 
AuBrKr 144 
AuClH2 45, 111 
AuH3IN 77, 144 
AuHO 116 
AuHS 116 
AuS 116 
BaS 18, 46 
BF2HO 21 
BF3H2O 81 
BH4K 53, 64 
BH4Li 53, 64 
BH4N 53 
BrF 105 
BrH2N 117 
BrH3O 68, 77 
BrMg 155 
BrNi 116 
BrO 21 
C10F19N 19 
C10H10 10 
C10H10O2 15 
C10H10O3 95 

Formula Page No. 
C10H12N2O 15, 85 
C10H12O 139 
C10H12O2 12, 28 
C10H12O2S2 85 
C10H12O3 15, 85 
C10H12O4 85 
C10H14O 45, 128, 129, 137, 150 
C10H14O3 15, 85 
C10H15Br 70 
C10H15Cl 70 
C10H15F 70 
C10H15I 70 
C10H16 129, 150 
C10H16O 41, 45, 60, 69, 85, 96, 129, 

132, 133, 134, 135, 137, 150, 152 
C10H16O4 38 
C10H16O6 60, 153 
C10H18O 129, 135 
C10H18O2 60, 69, 132, 152 
C10H18O4 61 
C10H20 18 
C10H20O 132, 135 
C10H20O3 69 
C10H22O6 132 
C10H2n+10On+3 95 
C10H2n+16On 96, 129 
C10H2n+16On+1 96, 129 
C10H2n+8N2On 96 
C10H6O2 128, 129 
C10H7Cl 100 
C10H7F 100 
C10H8O 100, 149 
C10H8O3 128, 129 
C10H8O4 74, 93 
C11H10 100 
C11H10FeO2 73 
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Formula Page No. 
C11H11N 132 
C11H12 10 
C11H15NO2 15, 41, 85 
C11H18O 46, 137 
C11H20O2 132 
C11H2n+9NOn 95 
C11H7N 41 
C11H9N 95, 150 
C12H10 132, 135 
C12H10O 100, 133, 135 
C12H10O2 132 
C12H10S2 85 
C12H12FeO4 73 
C12H12O 100, 101 
C12H12O2 133 
C12H15NO3 101 
C12H16N2O 85 
C12H16O4 133 
C12H22O2 16, 129, 133 
C12H22S2 85 
C12H24O2 85 
C12H26O7 133 
C13H10O 141 
C13H11NO 41 
C13H11O4P 86 
C13H12O 101 
C13H12O2 133 
C13H13NO2 133 
C13H16O3 133 
C13H20O 16 
C13H20O3 16 
C13H24O3 133 
C13H8O 141 
C13H9N 41, 133 
C14H13O4P 86 
C14H14O2 133 
C14H14O4 134 
C14H20O 47, 137 

Formula Page No. 
C14H23NO 134 
C14H28O3 134 
C15H10O2 96 
C15H12O2 16, 96 
C15H22N2 86 
C15H22O 86 
C15H24N2O 86 
C15H24O3 134 
C15H2n+10On+2 96 
C15H2n+12On+2 96 
C15H9N 41, 42 
C16H14F6O2 152 
C16H16O2 134 
C16H18O2 134 
C16H40O4 134 
C17H30O 129 
C18H11F 134 
C18H14O 134 
C18H21N3 86 
C18H22O 135 
C18H24O2 135 
C20H10 70 
C20H14O2 101 
C20H26O 135 
C20H34O2 135 
C20H40O2 135 
C22H26O2 135 
C24H16O2 135 
C24H20O2 135 
C24H26O3 135 
C27H20 136 
C2Al 155 
C2ArClF3 34 
C2Cl3F3 14, 68 
C2Cl3N 68 
C2Cl4F2 14, 68 
C2ClF3 126 
C2D3 49 
C2D3P 125 
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Formula Page No. 
C2F2N 113 
Ċ2F2N 62 
C2F3KrN 23 
C2F4O 23 
C2F6O2 62, 114 
C2FI 117 
C2H10O5 59 
C2H11FO4 153 
C2H12Si3 47 
C2H2AgI 77, 143 
C2H2ArCl2 89 
C2H2ArClF 89 
C2H2BrF 89 
C2H2Cl2 89 
C2H2ClF3 14, 68, 87 
C2H2ClF5O 33 
C2H2ClFO2 122 
C2H2CuF 78, 143 
C2H2CuI 78, 143 
C2H2DF3 88 
C2H2F4O 23, 35 
C2H2N 51 
C2H2n+5NOn+2 95 
C2H2N2 51, 125 
C2H3 49, 108 
C2H3ArCl 88 
C2H3BrN2 143 
C2H3Cl2F 88 
C2H3ClF2 87 
C2H3DO 24 
C2H3F3Cl2 24 
C2H3F3O 24, 35, 59 
C2H3F5O 33, 36 
C2H3F5S 19, 111 
C2H3IN2 143 
C2H3N 52, 105 
C2H3N3O2 75 
C2H3NO 68 
C2H3NO2 147 

Formula Page No. 
C2H3NS 69 
C2H3S2F4N 35 
C2H4AgF 78, 143 
C2H4AgI 78, 143 
C2H4AuI 78, 143 
C2H4Cl2 88, 122 
C2H4Cl2F2 24 
C2H4ClF 123 
C2H4CuF 78, 143 
C2H4CuI 78, 143 
C2H4F2O2 33 
C2H4F4O 33 
C2H4N2 5, 103, 118, 125, 126 
C2H4N2S 54, 64 
C2H4NeO 24 
C2H4O 24, 148 
C2H4O2 25, 57, 59, 71, 119 
C2H4O5S 79 
C2H4OS 80 
C2H4S 105, 148 
C2H5BrS 78 
C2H5ClF2O 33 
C2H5N 125, 148 
C2H5N3O2 78, 143 
C2H5NO 36, 57, 97, 98, 105 
C2H5NO2 24, 26, 27, 44, 95 
C2H6ArF2Ge 37 
C2H6Cl2Ge 24 
C2H6Cl2Si 36 
C2H6Cl2Sn 24, 37 
C2H6F3NO 59, 153 
C2H6F4O 14 
C2H6N2O 5, 54, 64, 69, 154 
C2H6N2S 54, 64 
C2H6O 24, 25, 28, 44, 71, 105, 134 
C2H6O2 13, 148 
C2H6O2S 80 
C2H6O2S2 37 
C2H6O3 81 
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Formula Page No. 
C2H6O6 59 
C2H6O6S 79 
C2H6S 37, 58 
C2H7ClO 24 
C2H7FO2 153 
C2H7N 69, 108 
C2H7NO3 24 
C2H7P 44 
C2H8F4O2 14 
C2H8N2O2 24 
C2H8O2 24 
C2H9FO3 153 
C2HArClF2 87 
C2HBrF4 46 
C2HCl2FOS 120 
C2HClF2 87 
C2HClF2O2 120 
C2HClF2OS 120 
C2HD 21 
C2HF 52 
C2HF3Ne 122 
C2HF3O 147 
C2HO 103 
C2HO5SF3 80 
C2S 127 
C2Sc 155 
C3ArF6 123 
C3Cl2F4O 46 
C3ClF3O 34 
C3ClF6O 46 
C3ClF7 24, 35 
C3DF2 114 
C3DN 103 
C3F3NO 24 
C3F4Cl2O 18 
C3F5ClO 18 
C3F5N 18 
C3F6 123 
C3F6NH 18 

Formula Page No. 
C3F6O 62 
C3F7HO 18 
C3H10 Si 62 
C3H10Ge 114 
C3H10O 93, 112 
C3H10O4 153 
C3H10O5 32, 69 
C3H10Si 114 
C3H11NF2 81 
C3H12O4 154 
C3H12O5 153 
C3H12O6 69 
C3H14O5 154 
C3H14O6 153 
C3H16O8 130 
C3H2ArClF3 90, 91 
C3H2ArF4 90, 91 
C3H2ArF6 153 
C3H2BrF5 45 
C3H2ClF3 90, 91 
C3H2ClF3O 46 
C3H2ClN 69 
C3H2F2O2 123 
C3H2F3ClO 18 
C3H2F3I 78, 143 
C3H2F4 91 
C3H2F4O2 92, 112 
C3H2F5I 19 
C3H2F6N2 153 
C3H2F6Ne 153 
C3H2n+5NOn+1 94 
C3H2n+7NOn+2 95 
C3H2O5S 80 
C3H3ArF3O 89 
C3H3BrO2 122 
C3H3ClF4 90 
C3H3D3O2 108 
C3H3F3 120 
C3H3F3O 89 
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Formula Page No. 
C3H3F5O 98 
C3H3N3 13 
C3H3N3O2 144 
C3H3NO2 7, 148 
C3H3NO3 75 
C3H3NSi 63 
C3H3O 142 
C3H3S 142 
C3H4 52 
C3H4ArF2O 89 
C3H4Cl2 123 
C3H4Cl2F2O 14, 37 
C3H4D3NO 31 
C3H4F2 122 
C3H4F2O 18, 89 
C3H4F3I 19 
C3H4F4 122 
C3H4F4O2 33 
C3H4F4O3 92, 112 
C3H4F6 34 
C3H4N 130 
C3H4N2 144, 148 
C3H4N2O2 5, 118, 130 
C3H4O 98 
C3H4O2 25, 49, 127, 148, 149 
C3H4O3 57 
C3H4O5S 79 
C3H5Cl 69 
C3H5ClO 18, 47 
C3H5F5S 19, 112 
C3H5FO2 154 
C3H5N 21, 25, 27, 71, 125, 148, 149 
C3H5NO 5, 64, 75, 94 
C3H5NO2 25 
C3H5NS2 73 
C3H6 52 
C3H6ArS 114 
C3H6ClF 122 

Formula Page No. 
C3H6D3NO2 31 
C3H6DNO 31 
C3H6F2 122 
C3H6F2O 33 
C3H6F3N 19 
C3H6F4 34 
C3H6F4O 25 
C3H6N2O 25 
C3H6N2O2 54, 64 
C3H6O 13, 21, 44, 54, 57, 59, 64, 96, 

106, 107, 154 
C3H6O2 5, 25, 57, 59, 60, 72, 130, 

149 
C3H6O2S 54, 65, 120, 141 
C3H6O3 25, 32, 69, 130, 149 
C3H6O6 98 
C3H6S 114 
C3H7D2NO2 31 
C3H7F3O 25, 120 
C3H7F5O5 47, 112 
C3H7N 149 
C3H7NO 25, 31, 54, 57, 65, 125, 149 
C3H7NO2 95 
C3H7NO3 25 
C3H8DNO2 31 
C3H8N2O2 25 
C3H8N2O4 130 
C3H8O 69, 72 
C3H8O2 59, 107, 133, 154 
C3H8O3 59, 153 
C3H8O4 32, 69 
C3H8OS 54, 65 
C3H9AgIN 78 
C3H9AgNI 144 
C3H9ArO3NS 81 
C3H9ClGe 37 
C3H9F6NS 78, 144 
C3H9GeI 130 
C3H9N 26, 108 
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Formula Page No. 
C3H9NO 130, 140 
C3H9NO18O 31 
C3H9NO2 31 
C3HF3N 113 
C3HN 52, 103, 105, 126 
C3HN3 62 
C3HNO 126 
C3HNS 141 
C3N2H2 148 
C4DNO2 62 
C4F3H6I 18 
C4F9I 18 
C4H10N2O4 26 
C4H10O 27, 28, 55, 65, 66, 134 
C4H10O2 26 
C4H10O3 26, 35 
C4H10O4 6, 30, 32 
C4H10O5 153 
C4H10S 55, 66, 138 
C4H10S2 26, 34 
C4H10Si 44 
C4H11N 108 
C4H11NO 32 
C4H11NO2 30 
C4H12 112 
C4H12Ge 121 
C4H12O2 128 
C4H12O5 30 
C4H12O6 153 
C4H12OS 34 
C4H12S2 34 
C4H12Si 120 
C4H13NO2 32 
C4H2O3 37 
C4H3ClF2 88 
C4H3F3O3 37 
C4H3F5O4 93, 112 
C4H3FO4 123 

Formula Page No. 
C4H3NO 149 
C4H3NO2 74 
C4H3O2 156 
C4H4ClF 88 
C4H4D4 53 
C4H4F2 88 
C4H4F4O4 25, 35 
C4H4F8 36 
C4H4N2 69 
C4H4N2O 59 
C4H4O2 98 
C4H4O4 25 
C4H4S 72 
C4H5F3 122 
C4H5F3O2 9, 92, 111 
C4H5N 21, 60, 152 
C4H5N3 144 
C4H5N3O2 144 
C4H5NS 108 
C4H6ArN2 144 
C4H6ArO 90 
C4H6D2 53 
C4H6F2Si 46, 121 
C4H6F3I 46 
C4H6F4O 25 
C4H6F6O2 152 
C4H6N2 144 
C4H6N2O2 59 
C4H6O 37, 78, 83, 90, 149 
C4H6O2 37, 54, 59, 65 
C4H6O3 55, 65, 99, 153, 154 
C4H6O4 25 
C4H6O6 5 
C4H7Br 121 
C4H7Cl 68 
C4H7ClF2O 18 
C4H7F3O3 93 
C4H7F3Si 44 
C4H7F5S 19, 112 
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Formula Page No. 
C4H7N 5, 105, 113, 145 
C4H7N3O3 5 
C4H7NO 26, 38, 60, 75, 108, 152 
C4H7NO2 26, 55, 65, 99 
C4H8ArO 114 
C4H8Cl2Si 44 
C4H8F2Si 46 
C4H8F6 34 
C4H8N2O 144 
C4H8N2O2 55, 65 
C4H8N2O3 5 
C4H8N4O 78, 144 
C4H8O 26, 27, 114, 122 
C4H8O2 26, 27, 28, 108 
C4H8O2S 141 
C4H8O3 30, 31, 154 
C4H8O4 153 
C4H8OS 108 
C4H8S2 138 
C4H8Si 46, 121 
C4H9ArN 113 
C4H9Br 121 
C4H9ClF3N 26 
C4H9I 111 
C4H9NO 30, 55, 65, 75 
C4H9NO2 5, 26, 60, 152 
C4H9NO2S 5 
C4H9NO3 5, 154 
C4HF9 9, 17 
C4HNO2 62, 74, 111 
C4N2S 141 
C5Cl2F6 17 
C5F7H3O2 18 
C5FN 117 
C5H10ClFSi 46 
C5H10F10 14 
C5H10N2O2 6, 99 
C5H10N2O3 6 
C5H10O 56, 66, 109, 113, 120, 131 

Formula Page No. 
C5H10O2 109 
C5H10O3 27, 38, 60 
C5H10O4 27, 60, 153 
C5H10Si 63, 114 
C5H11F 19 
C5H11I 111 
C5H11N3 81 
C5H11NO 6, 30, 109, 128 
C5H11NO2 95 
C5H12ArO 97 
C5H12F2O 127 
C5H12O 27, 56, 66, 69, 97 
C5H12O3 27 
C5H12O5 6, 31, 128 
C5H12S 19, 56, 66 
C5H13N 109 
C5H13NO 131 
C5H13NO2 15, 30, 83, 128 
C5H13O2N 99 
C5H14N2O2 27, 126 
C5H15NO3 30 
C5H16SiSn 38 
C5H2F3N 34 
C5H2F8 17 
C5H2n+11NO n+2 95 
C5H2n+12On+1 97 
C5H3ClFN 11 
C5H3F7 17 
C5H3F7O4 92 
C5H4BrN 112 
C5H4ClNO 14, 15 
C5H4F3NO 34 
C5H4F6O4 92, 152 
C5H4FN-CO2 11 
C5H4IN 11 
C5H4O3 57 
C5H5F2NO 26, 33, 34 
C5H5F3NO 26 
C5H5F3O2 37, 83 
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Formula Page No. 
C5H5F5O2 113 
C5H5N3 60 
C5H5NO4 74 
C5H6N2 69 
C5H6O 9 
C5H6O2 57, 83, 85, 138 
C5H6OS 83, 85 
C5H6S2 83 
C5H7ArN 113 
C5H7F3O4 92 
C5H7N 60 
C5H7NNe 113 
C5H7NO 47 
C5H7NS 108 
C5H7O4 111 
C5H7ON 80 
C5H8 69, 113, 114 
C5H8Ar 114 
C5H8N2 149 
C5H8N2O 68 
C5H8Ne 93, 113 
C5H8O 109, 138 
C5H8O2 26, 38, 60, 109 
C5H8O2S 83 
C5H8O3 37, 60, 83, 153 
C5H8OS2 83 
C5H9N 38, 106 
C5H9O2N 138 
C5HF4N 33 
C5HN 38, 106 
C5HNS 141 
C6Cl2F8 17 
C6ClF5 121 
C6D2N 62 
C6Fe2O6S2 73 
C6H10 56, 66, 114 
C6H10Ar 114 
C6H10ArO 114 
C6H10N2 27, 125 

Formula Page No. 
C6H10Ne 114 
C6H10NO2 6 
C6H10O 56, 60, 67, 113, 114, 138 
C6H10O2 67 
C6H10O3 60, 144 
C6H10O5 15 
C6H10S 53 
C6H10S2 84 
C6H11F 84 
C6H11FO5 15 
C6H11NO 39, 75, 76, 84 
C6H12 111 
C6H12F12 14 
C6H12F3N 27 
C6H12O 15, 27, 39, 84, 85, 99, 109 
C6H12O2 27, 60, 75, 109 
C6H12O4 15, 60 
C6H12O5 15 
C6H12O6 6 
C6H12S 84 
C6H13F 19 
C6H13I 111 
C6H13N 39, 84 
C6H13OS 138 
C6H14 9 
C6H14N2O2 30 
C6H14O 56, 67 
C6H14O2 84 
C6H14O2S 84 
C6H14O3 28 
C6H14O6 6 
C6H14S 19 
C6H15F3O3 152 
C6H15N 128 
C6H15NO 131 
C6H15NO2 30 
C6H15O2N 99 
C6H16O6 153 
C6H17NO 109 
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Formula Page No. 
C6H18GaN 82 
C6H2F5NO 35, 83 
C6H2N2 73 
C6H3F2NO2 11 
C6H3F3O 38 
C6H3F6N 27 
C6H3MnO5 73 
C6H3O2NF2 79 
C6H4ArF2 45, 123 
C6H4Cl2 69 
C6H4F12 153 
C6H4F2Ne 122 
C6H4F2O 38, 39 
C6H4F3N 33 
C6H4F4O 35 
C6H4F5N 34 
C6H4FNO2 11 
C6H4N2 39 
C6H5ClF3N 15, 27, 35 
C6H5F5O2 113 
C6H5F7O2 9, 112 
C6H5O 156 
C6H5O2 156 
C6H5S2N 81 
C6H6BCl 74 
C6H6F6O2 89 
C6H6FS 141 
C6H6N2O 15, 84 
C6H6N2O2 144 
C6H6O 66 
C6H6O2 109 
C6H6S 66 
C6H7N 9, 39, 85, 86 
C6H7NO 96, 140 
C6H7NO2S 27 
C6H8N2 8 
C6H8N2O 97 
C6H8N2O2S 27 
C6H8N2O3 144 

Formula Page No. 
C6H8O 9, 111, 138 
C6H8O2 60, 138 
C6H8O4 69 
C6H9F9O3 152 
C6H9NO 27 
C6H9NSi 63 
C6HDN 62 
C6NH3F 35 
C6NH5FO 35 
C7F6O 28 
C7H10 9 
C7H10N2O 97 
C7H10O4 110 
C7H10Si 63, 114 
C7H11N 110 
C7H11NO 28 
C7H12 40, 84 
C7H12N2O3 6 
C7H12O 40 
C7H12O2 28 
C7H13Cl 84 
C7H13N 19 
C7H14N2O2 6, 40 
C7H14O 110 
C7H14O2 110 
C7H14O3 28 
C7H15F 19 
C7H2n+7NOn+1 94 
C7H2n+7NOn+2 95 
C7H3F5 34, 121 
C7H3F5O 62 
C7H4BrF3 35 
C7H4F2O 11 
C7H4N2O2 131 
C7H4NO 141 
C7H5ClF3N 34 
C7H5FO 141 
C7H5N 69 
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Formula Page No. 
C7H5NF2 80 
C7H5NO3S 6 
C7H5NS 141 
C7H6F2 39 
C7H6F2O 28 
C7H6N2 15 
C7H6O2 49, 69, 81, 139 
C7H7Cl 40, 57 
C7H7F 40 
C7H7F3OS 33 
C7H7NO2 95, 149 
C7H7NO3 131 
C7H8 69 
C7H8O2 140, 156 
C7H9NO2S 28 
C8H10 9 
C8H10FN 28 
C8H10O 34, 139 
C8H10O2 96 
C8H10O3 60, 156 
C8H11NO 96, 113 
C8H11NO3 60, 153 
C8H12 56, 67 
C8H12F12O4 152 
C8H12N 40, 84 
C8H12S 35, 110 
C8H14 112 
C8H14O 121 
C8H16O 28, 110, 139 
C8H16O2 131, 134 
C8H16O6 154 
C8H17F 19 
C8H18N2 28 
C8H20F4O4 152 
C8H2n+10On+2 96 
C8H2n+8On+3 94, 96 
C8H2n+9NOn+2 95 
C8H4N2 40 

Formula Page No. 
C8H5F 123 
C8H5F3O 34 
C8H6O4 74 
C8H7F 141 
C8H7F3O 152 
C8H7F3O2 35 
C8H7N 69 
C8H8 122 
C8H8BN 73 
C8H8O 28, 40, 131, 132, 134 
C8H8O2 28, 60, 100, 139 
C8H8O3 60, 94, 95, 96, 152, 153 
C8H8O4 6 
C8H8OS 139 
C8H9F 110 
C8H9F3O2 152 
C9H10 140 
C9H10O2 156 
C9H10O5 94, 96, 152 
C9H12O 139 
C9H12O2 96, 132 
C9H13NO3 85 
C9H14O 128 
C9H15NO 15, 28, 85 
C9H16O2 67 
C9H18 17 
C9H18O4 154 
C9H6F18 153 
C9H6O 9 
C9H6O2 40, 74, 110 
C9H7NO 41 
C9H8O2 6 
C9H8O3 6 
C9H9N 156 
CAgN 116 
CAuN 116 
CBF3O 36 
CBr2F2 36 
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CCl2O 21 
CClF3Kr 23 
CClFPt 77, 143 
CCoO 49 
CD2 118, 147 
CD2S 103 
CF2I2 47 
CF2NOPS 75 
CF2NPS2 75 
CF2Pt 77, 143 
CF8S 64 
CFHeN 59 
CFN 52 
CH+ 21, 105 
CH2 9, 15, 54, 55, 56, 64, 65, 67, 69, 

75, 76, 78, 79, 85, 92, 93, 98, 109, 
112, 138, 139, 147 

CH2Cl2 69 
CH2ClFNe 23 
CH2F2 14, 23, 34, 122, 126, 127 
CH2F2Ne 23 
CH2S2 103 
CH3ArF 7 
CH3ArI 80 
CH3BF4 82 
CH3BrF2O 121 
CH3DO 21 
CH3F 7, 52, 82 
CH3F3IP 77, 143 
CH3F4N 23 
CH3He+ 106 
CH3I 52, 80 
CH3N 50, 98, 148 
CH3NO 94, 97, 154 
CH3NO3 21 
CH3O+ 146 
CH3O2 53 
CH3O3Re 147 
CH4 21, 77, 112, 154 

Formula Page No. 
CH4ArN2O 77, 143 
CH4ArN2S 77, 143 
CH4ClF 77 
CH4F3N 23 
CH4O 24, 26, 27, 71, 106, 132, 133, 

147 
CH4O4 59 
CH4S 71, 106, 107 
CH5As 58 
CH5F 77 
CH5FO 7 
CH5N 71, 98 
CH5NO 5, 146 
CH5NO2 36, 98 
CH6F2O2 14 
CH6N2OS 77, 143 
CH6O 64, 154 
CH6O2 23 
CH9ClF3NO 14 
CH9NO4 94 
CHArN 50 
CHF2 89, 118 
CHFO2 51 
CHHeN 50 
CHHeO+ 106 
CHN 21, 147 
CHNNe 50 
CHO2

+ 103 
CHOS+ 103 
CHS2

+ 103 
Cl2H6O2 68 
Cl2Sn 51 
ClCuH2 46, 113 
ClDSi 114 
ClF5S 52 
ClFLi2 42 
ClH 21, 119 
ClH2

+ 21 
ClH2NO3 82 
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Formula Page No. 
ClH3 50, 51 
ClH7O3 68 
ClHO2 47 
ClNi 116 
ClNO3 70 
ClO 21 
ClOS 53 
ClPb 47 
ClPd 117 
ClRb 42 
ClSi+ 51 
CN+ 103 
CN2O 106 
CnH5nNnO2n 94 
CNPd 116 
CO 15, 23, 24, 28, 34, 36, 47, 54, 65, 

67, 71, 73, 85, 101, 105, 106, 115, 
126 

CO2 7, 11, 21, 25, 54, 62, 65, 79, 81, 
111, 120, 122, 123, 126 

CO3 47, 55, 65 
CoNO 116 
COSXe 36 
CsF2Li 42 
CuI 42 
D15N 124 
D2

15N 124 
D2HN 124 
D2N 124 
D3N 125 
DC3N 126 
DH15N 104, 124 
DH2N 124 
DHN 104, 118, 124 
DHS 127 
DSZn 155 
F2KLi 42 
F2LiRb 42 
F2OS 155 

Formula Page No. 
F3HSi 52 
F3OP 52 
FeH 155 
FeNO 49 
FGe+ 51 
FH3 51 
FH3O 68 
FI 105 
FIPt 78, 144 
FK 42 
FPb 42 
FPd 117 
FRb 42 
FYb 42 
GeS 127 
H12O6 68 
H15N 103, 124 
H15N2 125 
H15NO2 21 
H2I2Si 111 
H2N 22, 106 
H2N2O 59 
H2NN2O 59 
H2O 7, 14, 22, 23, 24, 25, 26, 28, 30, 

31, 32, 33, 34, 35, 36, 38, 47, 51, 
59, 60, 61, 64, 68, 69, 70, 77, 79, 
80, 81, 83, 84, 85, 86, 92, 93, 94, 
95, 96, 97, 101, 109, 112, 121, 
125, 128, 129, 130, 132, 133, 134, 
135, 143, 144, 149, 152, 153, 154 

H2O3 47 
H3HeN 106 
H3IS 78 
H3NNe 59, 106, 154 
H4NeO2 7 
H4O 51 
H4O2 23, 30 
H4OS 101 
H4S2 7, 101 
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Formula Page No. 
H5N 106 
HF5OTe 42 
HN3 70 
HNO 53 
HO2 22 
HOS+ 126 
HSi+ 105 
HSZn 155 
IK 42 
IMg 155 
INO2 118 
IRb 43 
KO 53, 155 
N2O 59, 118 

Formula Page No. 
NS+ 150 
O2S 22, 105, 126 
O2Th 17 
O2Ti 106 
O3 118 
O3U 17 
OPd 117 
S2O5 80 
С2H4O 58 
С2H4S 58 
С4H4O 58 
СH4O 58 
СH4S 58 
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