
HP,HVAED 

Dear Contributor: 

Departmen\ of Chemistry 

12 Oxford StJ'eet 
Cambridge 38J J.Vassachuse·ctz. 

October 19, 1961 

'I'hls is the third microwave spectroscopy information levc.er 
and is being sent to those who contributed. 

1-- AGRICULTURAL AND MECHANICAL COLLEGE OF' TEXAS 
Department of Chemistry 

(Albert w. Jache) 

SiF'3I 
s2 c1 2 

about finished 
14 lines measured 

2---UNIVERSITY OF BIRMINGHAM 
Department of Chem:l.stry 

(John Sheridan) 

(J.K. Tyler), (A-C) and asymmetry 
parameter assigned 

cyanamide (NH2CN) (J.K. Tyler) Quadru~ole coupli:tJg constB .. nts 
assigned from H2NCH 5 and H2Nl5cN 

FCH CN 2 

Fc13N 

F'CN15 

cl35cc13H 
Cl35cl3CH 

HCCCCN~ DCCCCN 

(B. Job) Assignment made of main species. 
Preliminary note sent for publication; 
other forms under investigation, 

(J.K. Tyler) B
0 

values determined. Paper 
in manuscript 

(J K Tyle" A P c0 ~) D 4E'~~~~1'l•~~ ~l1 ol-l0 , • .J.. , ~ ... • -.,.} ... ,. T u ,...,, u e .1. .d,!..J..... -l..\. .... . "' 

mm-wave measurements < 

(A. p, Cox) DJK' DJ determJ.ned f'rom mrn-vn::we 
meaejurements ~ 

B ' c eva1U2c tE:.ccl 0 0 
(A.C. Turner) 



" 

(continued UNIVERS['TY OF BIH.IVIINGHAM) 

B0 _, DJK determined 
B

0 
determined 

DJK' DJ determined 
DJK determined 

B
0 

determ:i.ned 
., 

B0 _, DJK determined 

3--UNIVERSITY OF CALIPORNIA 
Department of Chemistry 

(Roll.ie J. Myers:~ w. D. Gwinnjl and J .. A. Howe) 

1,1-dichlorocycl.opropane 

sulfur tetrafluoride 

formic acid (dipole moment) 
1_,1-dichloroethane 

ethylenimine 

trimethylene sulfide 
cyclobutene 

trifluoronitromethane 

methyl ni tr::L te 

tetrahydrofuran 

IF5 
CH3SF.'5 
cis-1.:~2-dichloroethylene 

1~1-dichloroethylene 

DhOS•Tene 
,t. b 

preprints distributed 

preprints distributed 
revised note in progress 
assignment inc;luding qL.ladrru.pole 
coupling 

quadrupole coup.· ling measu:r.•ed 
(no inversion observed) 
assignment including excited states 

Q.-branch assignment 
assignment confirmed-work in 
progress on barr•ier· deterrrdnation 

assignment confirmed-"vwrk irJ 
progress 
assignment confirmed-work :i.n 
progress 
assignment .. ·oyrmneti~·i.c: toy.J 

·assignment·-- [,yinme\;:c:'c.c 

preprints to iJe 

strong field St&rk ef cr 

strong f~eld Stark effect 

d. 

trans-1-chloro-2-fluoroethylene 
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4--COLUMBIA UNIVERSITY 
Department of Chem:i.stry 

(Benjamin p. Dailey) 

cyclobutylbromide 

pyrimidine 

essentially complete 

partially complete 

nearly finished quadrupole coupling patterns 
in chlorobenzene 

5--COLUMBIA RADIATION LABORA'rORY 
( L. C . Krisher ) 

in progress 

6--UNIVERSITY OF COPENHAGEN 
Chemical Laboratory 

(B)irge Bak) 

benzonitrile 5 isotopic species prepared qnd 
analyzed. Three ;f.urther specD.;es 
being prepared ( 13c ring compounds). 

furan 2-13c and 3-1 3c furans prepar~d. 
Not yet analyzed. Same for lbo-fu:r•an 

~-fluoronaphthalene 

methyl ketene 
analyzed; being published 
The parent compound prepared, micro­
wave analysis in good progress. So 
far, no isotopi.c work., but planned. 

7--EMORY UNIVERSITY 
Department of Chemistry 

(J. H· Goldstein) . 

excited torsional states in acrolein 
a-chloroacrylonitrile 

8--UNIVERSITY OF FREIBURG 

in progr·ess 

Institute for Physical Chemistry, :B'reiburg I·BH. 
(w. Maier) 

in progress, publication being prepared 
in progress, assignment under way 



9--GEOHGIA INS'TITUTE ov 1J'ECHNOLOGY 
School of Physics 

(Quitman W':l.lliams and 'I'· L. Weatherly) 

CHF'Cl 2 
SCC12 

NOBr 

CH2 NOH 

NSF3 
CH3SnH3 
F2 0 

02F2 
CH3CHCHF cis and 

trans 

Rotational constants for CHC135F? and 
CHC137F? have been determined from low-J 
tran si t:I:ons. The spectrum of CDClli'0 

will be studied in order to improvecthe 
str·ucture determina tlon. DipoJe moment 
of CHC135F2 has been measured by the 
Stark effect. 
Many lines have been detected. An 
attempt is being made to identify 
them. 

The Stark effect of the 1 ~· 2 
transition is being analy~ed. 0 

10--HARVARD UNIVERSITY 
Department of Chemistry 

(E. B. Wilson, Jr.) 

(I. Levine)J in press 

(w. Kirchhoff), in press 
. (p. Cahill and s. Butcher).., in press 

(L. Pierce and R· Jackson) (See Notre Dame), 
in press 
(R. Jackson), in manuscript 

(R. Beaudet), in manuscript 

CH3CH2 CH2 F trans 
and gauche 

(I. Hirota), in manuscript 

CH"'CHCHCl trans 
.) 

CH?OCl 
.:J 

CH
3

CH2 CHO 

GeH3F 

(R. Beaudet), work completed 

(J. Ri.gden), analysi.s of severa.l 
completed 

i E>otope s 

(s. Butcher), analysis of several isotopes 
completed 

(J. Rigden), analysis of several iso~opes 
completed 

(I. Hirota), partially analyzed 
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(continued HARVARD UNIVEHSI'J'Y) 

cyclopentene 

SNF 

vinyl bromide. 

(J. Rigden)) partial analysis 

(T. Sarachman), partial analysis_, no 
further work 

(G. Rathjens and A. Esbitt), new analysis 
completed 

(w. Kirchhoff}, early stages 

11--UNIVERSITE LOUVAIN 
Centre de Physique Nucleaire 

(Robert Goedertier) 

We have observed and attributed be­
tween 13·5 and 25.5 Gc the transition 
from J = l--P2 and ~T:::: 2---+3 of 22 
isotopic species (all the deuterated 
species, with carbon 12 and the two 
isotopes of bromine, and all the carbon 
13 species with light hydrogen). The 
calculations for the determination of 
structure are presently in course. 

sulphur dioxyde (F. Greindl) The spectrum has been 
observed between 13 and 25·5 Gc at 
normal and dry ice temperature. The 
spectrum is attributed for the funda­
mental vibrational state with J~UP to 
40 and some new lines for the S~ 0 0 • 

This work is carried out in view ~to 
investigate the first excited vibra­
tional state. 

ethyl alcohol (J. Michielsen-Effinger) The spectra 
of c2H ... OH and c2H50D ~re observed in 
the ~ l5 - 25·5 Gc range. 

1.2 dibrom-ethylene Earlier we tried to study this molecule, 
but no spectrum was observed. 

12--~ICHIGAN STATE UNIVERSITY 
Department of Chemistry 

(R. H. Schwendeman) 

complete s true ture by ti-H~ :::oub-· 
stitution method; work comp~eted 
and manuscript submitted. 



,, 
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(continued MICHIGAN S'l'ATE UNIVER:3ITY) 

complete structure by the 
substitution method, quadru­
pole coupling parameters~ 
and barrier to internal 
rotation; work completed and 
manuscript submitted. 

assignment made of C-t~rpe 
spectr·a of' Cl-35 and CJ -37 
species, work in progress on 
preparation of isotopic 
species. 

work just getting underway. 

13--NATIONAL BUREAU OF STANDARDS 
(D. R· Lide, D· E. Mann, L. J. Nugent, T. N· Sarachman) 

/CHC1 3(structure determination) 
;..1 ( CH3) 3CCl II II 

,/ CH2 : CFCH: CH
2 

( fluoroprene) 

, CH2 : C ( CH
3 

)CH ~'cH2 (isoprene) 

~/CH3cH2 CH2Cl 
, Cl0

3
F 

\ NF'0 (spectrum not yet detected) 
<-

\ CF3NsF2 (tentati~e assignment) 

CH
3

Ccl
3

(isotopic species) 

c 3Fs(perfluoropropane) 
c 3F6(perfluoropropylene) 

} 

1,3 butadiene(unsuccessful attempt 
made to detect spectrum of ci.f, 
form) -- ·"'/ 

work completed, preprints 
already dist~ibuted. 

investigations sub­
stantially completed, but 
not yet written up. 

problems now under active 
investigation on vJhich 
significant progess has 
been made. 

other work in progress 

problems invest ~ed 
d1.lring last yea.r but <5.rupr 
beca~se results were not 
promi si.ng. 
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14~-NATIONAL RESEARCH COUNCIL 
Division of Pm."e Physics 

(C. C. Cos tain) 

acrolein, CH2CHCHO 

H-bonding, CF~COOH-HCOOH 
and deuterated species 

CF' COOH-CH COOH 
3 3 

measurements_completed on normal 
three cl3 and alb species Search 
for isomers not successful. 

Note in press, J. Chern. Phys. 

measurements of "symmetr1c-top 11 

spectrum completed. 

15--UNIVERSITY OF NOTRE DAME 
Department of Chemistry 

(Louis Pierce) 

1,2,5 thiadiazole 

ethyl bromide 

propyl silane 

ethyl methyl sulfide 

ethyl methyl ether 

dimethyl sulfide and 
dimethyl silane 

(V. Dobyns), Common; d2 ~ 34s., and 
13c species assigned. H.F.s. 
partially resolved. 

(N. DiCianni, collaborating with 
R. Jackson of Harvard University)~ 
17 ground state transitions 
assigned. 

(C. Flanagan),; Common speci.f: f:l ~ re ~ 
measured, isotopic species ( 1 3c, 
13c, and 2 deuterated) prepared. 

(,J. Flood)-~ Ground-state a·-- type 
and b-type transitions of ~rans 
species assigned. 

(L. Pierce), Ground-s te assigned 
(b-type) for both trans and g~uche 
form. 

(L. Pierce) ;• Ground" sta:i:.fj c~.::.J. 
several excited st.c::e tE·s cU::isigrF:.d 
1 b type) 1"o-·" tna·· , ___ .-. .r..~ ·"r" \ - - l. -<'LJ..:; lUll!.• 

(.L . . " . --. . P1erce1, Measuremen~s on Ilrst-
excited torsional state in progress. 

16--UNIVERSITY OP PADUA 
Institute oJ' Physical Chem:i.stry:; Pcdua, Italy 

(Paola G, Favero) 

:Fcl3.5co spectrum has been comp1C"tecJ_, pzo.r>er Hl bt:: 
submitted. 



FcJ 37co 
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UNIVERSITY O:B' PADUA) 

almost complete ana li ~hortJy analyzG 
the centrifugal distortion effect on 
relatively high J lines in the millime~re 
wave region. 

17--RICE UNIVERSITY 
Department of Chemistry 

(R. F. Curl) 

chlorine dioxide 

formaldoxime 

manuscript submitted 

manuscript subm1tted 

F CO 2 

18-·-SrrANFORD UNIVERSI'I'Y 
De.partment of Chemi.stry 

(Victor w. Laurie) 

assignment made 

19--Swiss Federal Institute of Technology 
Zurich~ Switzerland 

cyclobutanone 

2-iodopropene 

2-bromopropene 

2-chloropropene 

nitroethylene 

azulene 

(Hso H. Gunthard) 

spectra mearmred~ partially analyzed 

spectra measured, not analyzed 

spectra measuredy not analyzed 

isotopes made 

spectra measured 

spectra measured 

20--TECHNISCHEN HOCHSCHULE KARLSRUHE., GermiillY 
(Werner Zeil) · 

isotopes made and c 

normal spe e s r.·~:t:cti8.J.J.y 

compounds pre red 

pr·epared bu·: no 0)>::c·~.:,·o . 

norm&.l spE<:·:Les ..c.nve:J' 

.. /CL 



trioxane 
(CH2o)

3 
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21-~THE UNIVER,SITY OF' 'I'OKYO 
Departrnent of' Chemlstry 

(Yonezo Morino) 

Papers for the molecules in the ground vi­
brational state have been published. Spec~ 
troscopy for the molecules in the vibra­
tionally excited state is in progress. The 
spectra for the excited states of vy vi:)·' 
and v6 modes have been assigned. ~ 

Spectr~lines for the excited state of the 
v2 mode have been found. A number oi.' lines 

of isotopic species have been assigned. 

Vibrationally excited lines were assigned. 
Anomaly of the v excited state was ex~ 
plained by the n6ar• degeneracy of v;_l- and v

7
. 

Spectral lines of several vi bra tionally 8 excited states have been found. c13 and o1 

species were observed with the naturaJ. 
abundances and the structure of the r·ing has 
been determined. 

I appreciate your cooperation and hope this list will prove 
usei.'ul. 

EB\IJ: jm 

Sincer~l~ J , 
1 

• C 

£ r;~ W«~·'rf' 
E. Brigh~j Wilson_, Jr. 



FORMULA INDEX 
(Arr-angement as in Townes and 2_, 

Numbers refer to l~ns'-J" +·1··-i 1 .,, 1 a... l.J ,. V .1~ ,, • .....,U L .1 ) 

l) \li. 

BrH"Ge 
j 

BrH DSi 
2 

( GeH
3
Br) - 10 

(SiH2DBr79, SiH2DBr81 } - 2 

BrNO 
CC135FO 
CCl37Ti'O 

CC1 20 

CC1 0 S 

CFNl5 

c1 3FN 

( NOBr) - 9 
(Fcl35co) 
(Fcl37co) 

- 16 
- 16 

(phosgene) 

(SCC1 ) - 9 
(FCN1 ~) - 2 

(F•c13N) - 2 

(F',..,CO) - 18 
c 

- 3 

CF2 0 

CF3No2 
CF'5Ns 
CHC1F2 
CHC1

2
F. 

(trif1uoronitromethane) - 3 
( CF 3NS:B'2 ) - 13 
(CHC1F2 ) - 9 

( CHF'Cl 2 ) - 9 
CHCl.-. 

.) 
(CHC1

3
) - 13 

CH2N2 
CH2o2 
CH 0 

(cyanamide NH2CN) - 2 
(formic acid(dipo1e moment)) 3 

2 2 (HCOOH) - 14 
CH

3
AsF2 (cH3AsF2 ) - 13 

CH ClO ( ) 3 CH 30Cl - 10 
CH3F3Si (cH3SiFS) - 2 
CH 3F5S (cH3sF5 ) - 3 
CH

3
NO ( CH2NOH- forma1doxime) 

CH
3

NO ( CH2NOH - formaldoxime) 
CH3No2 (methyl nitrite) 

CH3NSi (SiH
3

CN) - 2 
c13H3Nsi (SiH

3
c13N) - 2 

CD3NSi (SiD CN) 2 
.3 

CH 5ClSi (SiH3cH2Cl) - 12 

CH6Sn ( CH';JSnH ) - 10 
ccl3Hcl35 (clj5cc13H) - 2 

~\ 

10 

- 17 
3 

Cc l3H· Cl35 (c-35 13 , l C CH,1 - 2 

c
2

HF3o
2 

c2H2Br2 
c

2
H2ClF 

C
2

H
2

N
2

S 

c
2

H20 

C2H3Br 
C2H

3
c1

3 
C2H3F3 
C2H

3
ro 

c
2

H
3

No2 
c2n

3
N 

c
2

H4c1 2 
C2H402 
C2H

5
Br 

C
2

H
5

Cl 

c
2

H
5

N 

c
2

H60 

C2H6S 
C H S 2 6 
C2H6S2 
C2H8Si 

C3:B'6 
c}~'e 

C'"'B!.,CL; 
,) I c. 

C}J: 4 0 

( CF~COOH) - 14 

(1,~ dibrom-ethylene) 

( trans-1-chloro-2-fluoro-· 
ethylene) - 3 
(a-ch1oroacry1onitrile) -

(1,1-dich1oroethylene) - 3 
(cis-1,2-dichloroethylene) 

(FCH2CN) ·· 2 
(1,2,5 thiadiazole) - 1 

( CH2co) - 21 
(vinyl bromide) - 11 

(CH
3

Ccl3 ) - 13 
( CH C:B' ) - 2 3 3 
(cH3coi) -5 
( ni troethylene) - 19 

( CD-:2CN) - 21 
..) 

( l, 1-dichloroethane) - 3 
(CF

3
COOH-CH3COOH) - 14 

(ethyl bromide) - 15 

(CH?CH0 Cl) - 12 
-~) L.~ 

(ethylenimine) - 3 

(ethyl alcohol) - ll 
( ( Cl-Lj ) 0 3) ~ t3 

.) c. 

(dimethyl sul ~de) l~ 

( ( CxL-..;) ')~;,J -· ~~~ 

(dim~t~yi silane) -· 15 

(C-:sF6) - 13 
(c;Pe) - 13 

( .:L _,1--dich~Lorocyclupropane) 

(methyl 1\:eter;e) - 6 



,, 
'.J _-: ' ,_) 

--: 
C.b,~Br 

j .) 
c

3
H

5
Cl 

c
3

H
5

C1 

c
3

H
5

C1 

c3H5F 

c3H5I 

C3H6 

C3H6 
c3H60 
c3H6o 
c3H6S 
c

3
H

7
Cl 

c3H
7

Cl 

c3H
7

F 

c3Hg0 

c3HgS 

c3H10Si 
c4HN 

C4H4N2 
c4H4o 
c4H5F 

C4H6 
c1+H6o 
c4H7Br 

c4H7N 

c4Hg0 
c4H

9
Br 

c4H
9

Cl 
c4H9Cl 

csHs 
csHs 
c

5
H

9
Br 

c5H9I 
c

5
H9N 

(:cd.L'(Jl8Jl'JJ - 7 

(C CHCHO) 14 
(2-bromopropene) 19 

(cH
3

CHCHCl) - 10 
(CH2CH2CHC1) - 12 
(2-chloropropene) - 19 

(cH3CHCHF) - 10 

(2-iodopropene) - 19 

(1,3-butadiene) - 13 

(propylene) - 13 

(cH
3

cH2 CHO) ~ 10 
(trioxane (CH2o)

3
) - 21 

(trimethylene sulfide) ~ 3 

((cH
3

)2CHCl) - 12 

(cH
3

cH2CH2Cl) - 13 

(cH3cH2CH2F) - 10 
(ethyl methyl ether) - 15 

(ethyl methyl sulfide) - 15 
(propyl silane) - 15 
(HCCCCN; DCCCCN) - 2 

(pyrimidine) - 4 
( furan) - 6 
(CH2 :CFCH:CH2 ) - 13 

(cyclobutene) - 3 

(cyclobutanone) - 19 
(cyclobutylbromide) - 4 
(cH3cH2CH2CN) - 10 
(tetrahydrofuran) - 3 

((cH3 )3CBr) - 20 

((cH3)3ccl) - 13 
((cH3)3ccl) - 20 

(cyclopentene) - 10 

(CH2 ~c(cH3 )CH:CH2 ) - 13 
((cH3)3ccBr) - 20 

((cH
3

)
3
cci) - 20 

((cH3 )3ccN) - 13 

i r 
I I 
'" 

'- 1 •. · J_ ' 

c6H5Cl (o~u pol0 c ~~, 
pitterns ln chloroben~8n8) 

CcHc1Cl ((CH~)~CCCCl) - 20 
u ./ 5' 5 

c6H10 ((cH3 )
3
cccH) - 13 

c7H5F
3 

(CF3c6H5 ) - 10 
c

7
H

5
N (benzonitrile) - 6 

CgH6 (c6H
5

CCH) - 20 

c10H
7

F (~-fluoronaphthalene) - 6 
c10H8 (azulene) - 19 

C1F03 (Cl03F) - 13 
Cl35H 31 (31H Cl35) - 2 

?.5 3 3 35 ~7 Cl :J DH23i ( 3iH2DCl , 3iH2DGl 5 ) -· ~ 

0102 (chlorine dioxide) - 17 

Cl2S2 ( 3 2 Cl2 ) - 1 

DH2I3i (SiH2DI) - 2 

D ISi28 (3i2bn
3
I) - 2 

D~I3130 (3130n3I) -:2 

FH3Ge (GeH3F) - 10 

FNS (3NF) - 10 

F2N (NF2 ) 13 

F20 (F20) - 10 
F20 (F20) - 15 
F2o2 (02J:1· 2 ) - 10 

F3I31 (SiF
3
I) -1 

F3Ns (NSF3) ~ 10 
F43 (sulfur tetrafluoi.'"'i.de) 

FSI (IF5 ) ~ 3 
H

2
N

2
o2 ( ni tramide H2NN02 ) ·- 2 

o23 rso0 ) 11 
' c.. 

o23 (3o2 ) - 21 




