
,, 

r•p • CF'Cl "'p? ~ ,_1 • 

m--C H1 YCl 
6 + 

\•',_' 

), 

, ~ -' \._: .: ~ I 

' )_ '~ .· j i. ; 

I)e])tJ ~~---·t-.r-1·-=· !Yi-. C_;J l·L~I.' .:~ :~. \ __ r 
J~"'i :i.c~t--;_J ;1 ( u ~ l'.,) 1 Jnd ~~ ~.. 

V.M. nao 

VinyJ cya1 1 ide "\F ~ f.j ~ -~~c\o 

Y. Kunn.:r.-

i-2, ln'if.lV1~EST~~y CY ALfJ\1]!,,)/.L 
I'<:p:Jrt; •(' ~d:. of I'l•.y[~ .1. c ;·:: 

A:D.e .. lw.bact, J 11i: :La 
T"}r c f . } :~r.· ~~- c~ ;~; j_ -~~~ ~; :t 

Cblorot:r•ifluo:co­
ethylcno 

Nitrocthrme 

meta-chlorof1uoro-
1Jenzene 

S, Chan,1re .. 

G • K, Pand e;y· 

S:c·iva.stavn, 
and 

Kirt;)r 

3. UNIVEHSJ'rY O:B' BOLOGNA 
ID[;t.i tv to Chir.1ico 11G. C:.Lar:licia.n 11 

Bolog1~a, Italy 
I'. G. Fe:vero 

;j'•J•.'lt. :' 

t.~J;GCtrl·~;·;~ ::~ .. r.1 ::; i{3lJ.Ccl ):, ~ L 

evnltJ.::d . .::/(,; tc::1rl~c\:. :iJc; 

c'iJ:J:uct r .. :c c ~pl'O})O;~:·-:::c1 

:P~i.~pe:c c (~·J; p-r,_u_:rl.i C:t1·Lcd. 

Sl'ectru.>ll ·~tDS5.~[2)1~~d, ';\ ~ n 
e\'EtllX:tt.e<:tJt t{.;r~.te.tiv·t.,; 

struct u:c,; l)rovo,;(~c1 

PUJW:l.' eo;: ;~im:Lcc~ t.c :1 

Spectrum u.c:cir_~nccl 
Pn:pe:c eo:;;:~cm.:i.ce;V"ti 

Quo.c3x·ulJ01e llT'S rcr:o:J:"cd) 
7~ • 

CJ? f spect:cum ass:i ,<:;m.d 



HCJO 

:PF,,Cl 
c: 

CJLNO 
) 3 

C1 He NOSi[ ( CJ-L,) SiNCO] 
L!_) :J) -

- Cc)I5NOpt ( Cr.Hr::PtNO] 
) :) ) 

ocs 

H:vJ)Och1ui'uu:; (J.cicl 

:Phospho:r·uc rnonochloro .. 
dif'luo:ddc 

l-1. UNJVEfif)Il'f OJi' BIUf;'l'OL 
SclJool of' Cl 1.CJ:1iDtry 

Br:i r;Lol; England 
A. }'~....cer Cox 

)1lethyl nitrate 

Trimcthyl rJ:Uicon 
:i. sotll iocyana/c e 

Trimethyl silicon isoeya.nn:te 

Cyclopentadienyl Indi lJ.m 

Cyclopentad.ienyl nitrosyl 
nich:el 

Cyclopentadienyl ni-trosyl 
platinum 

Cyclopentadienyl thalliwn 

Nitrous acid 

Dinitrogen trioxide 

S. Haring 

P .N. \~ardle 

C. Roberts 

C. Roberts 

(A .H. Brittain 
(D.J. Finnigan 

(D.J. Fj_JU1ir:;an 
(A.C. Morris 

5a. UNIVERSITY OF CALD,ORNIA 
Chernistr;y Department 
Berkeley, California 

H. I. G\·Tinn 

Carbon:rJ ctLlf:Ldc 

r·, 
'(. 

lvl:i11:1 .. ·,.ry·~~c::v \VC' . .-.. I·~· :<;.-)c-:.c~~ 

t·t \.·:,;: o<' i.BC>t(Y~ /~. ,-. 

Isotopic \,'ork in p:r-o~ 

Structu:ce complete. 

Assigned 

Assigned 

Hork in. ));:·oc:.ress ,. 

Structm·e publir::hed. 
Vibrat:LonEt.l pa.per in 
press (see 1--1. cT. v/1.-:dttle) 
Manchester) • 

Note prc})O.red. 

Structm:e complete, 
Vibrational paper in 
manuscript. 

Structm~e :tn ma.nuscrir/c, 
Centrifueal distortion 
nearly complete. 

Q.uadrupole and Stark 
analysis in progress. 

~:i~~CTu;t;~~',: ;;~"l~~~r c2.' ~·:·y-~.-~: .: ,> 

}(icc t~r.ll; a.11d o~-~(~:i ~LJ" :·,~; (': 
of tlw cle;•;c,_l.ty m t:r :i :-: :' ... 
:inc }!UJ;r_pir:z: o::-J·cr:;,:,, J'l:-~:. 



C..,H1, 0,, (I -CO.-CH ..•. ()) 
_.) I (_ L_,~ ... ~--~-~~-=-.J 

C li CJ-' r:· ·r· .0 
0 ) 

'J), tr;:,' ',i ,' 
Ci1<:,,,;. 

or (' j, 

~)rtrrLr· · · :··. J;_: . .i'~ 1 , Cn.J ( forn.i.a 

~t'c:·t·.:c..J.r;-J ·_·ti 1~rlcne 
ntLlfoxJd•.c 

J ... _):l ::1 }I~J.X'1'is 

P. Bex·ort 

6. UNIVEHSJ'Dr OF' COPENJJAGEH 
Chemical l."hy::dcs DqJartmcnt 

Co11enlJac;cn, Denmark 
Bl{frge Bf31;/J~1Ge Nygaard 

'l1b.:Lazo1e 

P;rra~~.o]~e 

~·-fluor o:pheno.l 

Nitrobenzene 

Phenol-OD 

3 ( 5) -D-:pbenol · 

Benzonltrile 

N. Hessel LErr.sen 

Jens H. H(>g 

N. Wessel Larsen 

N. Hessel Larsen 

J, Casado 
G.O. Stfrensen 

7. UNIVERSITY OF FREIBURG 
Physilmlisches Institut 
Frc:tbu:rgJ \'lest ·Germany 

I! .D. Ruclol1Jh 

MethyJ-thiocyanate H. Sch1cser 

( ~) 

Writing up. 

3(5)-D species ussigned 

Assigned. 

Force f:Leld calc. of 
centr:tf. clist. eonst. 
Writing up. 

Dipole moment. 1 exc. 
tors. state assic;ned. 

D:i.polc moment. 

Revised rs- st.r\Jct u:re. 
Force field cn.lc. of 
centrif. dist. const. 
Hriting up. 

r
0
-structm·e, J:'.:;:IFS · 

(1 -J,!}~OJ C! 'lt•rrn~»··<· ,.J'''I'"_J_' 
.J .• - J'-•••-~LlJ) j<-~_'·-· 

:Ln J>J'Cf;\:U.'<J.t:ion. 



( r;; ' '' ':>) ~-~·=· 

C(H,o ( CJi . C r Hr ) 
,) :)l>) 

l"ln (InY) 

PbTe 

Ini 

GeO 
GcS 

osn ( S!!.O) 
ssn (Sr1S 
OPb (PbO) 
)'bS 

(l._ ~~ l:·i: :· 
j 

D:i:liJCt.hyJ .. ;; :i lan:·; 

Dif1uol'O·-toluene 

d1-o:rtho~xylene 

:p-methyl-benzon:Ltr:Ue 

II 

vLA. Krc:\Jwr 

H.A. Kreiner 
B. Tan 

Io Botsh:or 

K. Halzer 
I. KrutzUc 

Jvl, Homhelcl 

8. FREI mliVEHSITAT BERLIN 
li. Phy.siJ:alisches Institut 

Berlin, Germany 
R. Honerjager 

Indi uJn·-monofl uoride 

Lead-monotelluride 

Indium-monoiodide 

Germanium-monoxide 
Germanium-monosulfide 

Tin-monoxide 
Tin~monosulfidc 
Lead-monoxide 
Lead-w)nor;uJ.f:Lde 

F. Lovas 
T. Tarring 

1~. Tieman 
J. Hoeft 
B. Schen}.: 

B. SchenJ~ 

J, Hoeft 
F. Ijovas 
:E' ~. 'I'iemann 
R. Tischer 
T. 'l'orrJng 

)' 

. c:-: '. \ ·, 

II 

I~-·:.c :i t.r=-·(1 :i n-t.,(•'·:· { ~: ·. 'j ,I'Crt~~.t :1 

st[l.t(:':S >-h~J..f')'J~,_~::r_·, ~pcrLc~JrtJ.c~~: 

HorL cmnnencccJ, 

I1j.n.cs rneV.fiured_, \·.)"cn:J~ 

ln JXcocress. 

SpecLrJn. n.ss:i 
CH._, ccml'or'l;JD:L Jon 

:J 

m ~= 0 spectrnf:l) bt1,t)r"l 
heads. 

Rotationr~~L spcc:tnun, 
hy:perfine structure. 
Z. Natu:cforsch. :C:'!Ja, 
(1969). ---

Hotationa.l spectrwn. 
z. Naturforsch. i.'ha, 7£r 
(1969). -· 

Quadrupole couplinz 
nearly complete. 

Rotational spectrum, 
dipole moments. 
Z. Naturforsch. ~' 
1217 (1969). 

Rotation<:d spcct:t'lU~l, 

cli])Olc moments. 
Z. Hat.urforsch. ~1.::~2 .. 
12i.!2 (] 969) • 



Ar)'' 
Cu}' 

Ac·.J 

AJl' 

( ·:• .. -. ,.,.,) 
. , IJ !L} , 

l'Ga ( c;ay·) 
:nr1 ( :CnY) 

]3p,() 

'J:'in--uonosc;Jcn:i de 
T:tJJ· J';]CJnot.e.LLI_r:·:i dec 

f~c:t·; .. -,[":. 1 1 ·i_ tnn ... ro.r)J'J() [;(~~Len :i. clc r: 

n-C~i.~J''L' '·ili lUfl~" 1 J]< JTl c~ 1:. c;JJ u:r :icJ.C 
Le;c,.r1-L1::mosc1e;l'Jidc 

Lead rncmotcJJ.u:c:ide 

i~>il.ver-monof.luo:.:':i de 
Coppc:r -monofJ. no:r irk: 

Silver--monoiodjde 

A1iDninium~·11JOnoi'luoricl.e 

G0.lli \X•ic-monoi':i.um'idc 
Ind:i. LWHnonofl uor ide 

Bar:Lum.-oxide 

~r. Hoeft 
}I' • r.ova.s 
F -" 'l'iC%DXm 
·r,. TorJ~:ins 

9. GEORGIA INSTITU'l'E OF TECf-ll'JOLOG-Y 
School of Physics 
Atlanta, Georgia. 

T.L. Heathe:c1;y/Q. HllJ.:i.ams 

SulftJJ:' Dichloride H.A. Little 

10. UJifiV:C.RSITY OF GLASGOi:l 
Department of Chemistry 

Glasgm·1, Scotland 
J. K. 1'yler 

C~rclohe x-2 ~en-l-one S.A. Manley 

Dimethyl cyanamide S.A. Manley 

L! ~ i_. i. n:c · .f"\) f .. , : _ ~· · 

\ 
) ' 

fl 
/.; .. 

))i.rlol.e ):lc,.:· .. ~·:l_·~:.;:~. to-!;·~: 

:i.r1 Zo J'.i(.'~_.tJ\;_-~·:-'():Lt;~;c'hr 

J~o·t~.r:tt iontJ.l n:~Jc~ctJ:·tllll J 

llyl·:,rf:i.ne stcuc-t .. ure, 
d.i}JO~le T!lOiliC~!JtS o Z. 
Nat ur for sell , --~~S.ct, 3 5 
(1970). . 

Hotc~'L ionoJ. .s_oe ct.l' um, 
h:v:r(;:d':ine st:cuct.ui'e. 

notational s:p;~ctrum.) 

1l)'J;(:::c:l':i.l~e D t·,:-e,.)ct~ ltre J 

dipole mor11entr:. 

Rotut:i.onal cpcctrurn. 

Hanuscript :i.n })Tep8.ra­
tion. 

In :press. 

Grou.ncl state R.ssigned 
for normal e.nd fully 
dcutcrated r::'1K-:c:icr;. 

Dipole morne'lJc; l~:cnsure:cL 

Bur:r•icr- in }J1~C'f)~css. 



l) 

:· 
- i 

C:,J\ (1 ~ 
_) ~, 

C .. rLJJO 
) :) 

Cl.,,, S_'ll ( SbC1 .. ) 
,/ ) 

OxaY..ole and 
Iso:t:Tv.l.oJe 

f{,G, Curnuron 

S. !1 . J.)•tnJc~y 

A. vhn·dJ.ey 

A. vla:cd.Jey 

A. Hm:·dley 

)lr 1° B) t:() o.:nd :1·~ine: .. 
c1e utF~Y<ft-(Jed srJc: c ic s 
complete. 

14N j)rind]ln.l C]1JC;;i1J'\.1J'C':l 

ten::.:o:r component;:; :f'oun' 

J}+N J''r:: nc:i]Ja.l (ltJ.ad:r.'u.poJ 
tenc.or comJ)Onents in 
progre,ss o 

In I;rogx·ess o 

D.. COVEFU·Jl,:L,:UJ:' CI-fEHICAJ., ~~ l!liUi:JTiUii.J; r;;'.;;:;Jc:i\J\CH Il'JS'I'ITUJ:E 
2nd Division 
Tokyo, ,Ja})D..D 

C. Mats1..1.c•nura 

Trithis.n C. Hatsumw..•a 

Antimony Tr:Lchlor:i.dc C. Matsumura. 

Antimony Trifluoride H. Takeo 

1-Pentync 

12. HARVi\.HD lJNIVF.RSI'rY 
Department of Chemistry 

Carribri.de;e, ]>lass. 
E. B. Hilson 

F. Hodexczyl\ 

Mctha.nc sclcnol C. 'J'lloJn~cs 

Vibrational states 
D-, C-, 34s- species 
assigned. 

Several if:otopic 
combinat:lons being 
investigated. Studyin,c 
quadrupole interaction, 

l-1anuscri.Ft in })rClXl.1'a"' 
tion. 

Ground state and 
sate11:i.tes ass:i gned 
for tvro rotarners. 

WritinG; u.p. 



c)';,{', 'f ·_ ('-
' ' 

c,,F, '!''. (::u·~:,: 
L, . .J 

C,.F.-0., I u ,,_ 

CI1N 
CD~ 

C~H6o2 
(CH

3
CH==CHCOOH) 

'' ',­
( 

(' ,, ·;:· :.:··· 
_; · i.t.'l:v :_ :··1 ·:·~ 

J'0
1
_·:C}1 (.'~-:-, ·r.t~;_c't,_; 

cyc~n..:.)t3e:n :i_(i·:: ,;_ 1_2,~~ 

'l 

J-. Cohc:r.~ 

1). 1 L;:>: {LJ~~:'PJl ... )"\/./~ :<J\1~JJ COl<J:>J\.J rf 
Sc:i.E~J. L} ::_ 1 5-C'" J); :~: t.r·t;o- :·:-~_:;Tl: s G:cutt_p 

Fcr.lo /',:; :;r;, ~:·:~l:U', 

L,IJ. 

Cyclopcnt ~2 -cnE: ~ 
1-om; 

Cyclolwxyl 
fluoride 

3-bromocyclo­
hexene 

Benzyl iodide 

Benz;rl bromic1e 

J~ iodobutanc; 

II 

L. Sdw.:r•pen 
vrith. 

A. Lcgon 

L. Scharvcn 

L. Scharpen 

L. Scharpcn 

L. Scl1::1.rvcn 

·;_:.cd 

'! . { 

EnerGY tr::msfer exger:i_ .. 
mcn.t 

f.~etJ_.T1 n}J for s<->r:nrld. 
ro-L.i·.~~lcr. 

-COOB and. .. cooD lm-r 
rc-soi.ution; tvw confor­
lliC:l'S idenU.fied; seaj:c:h 
in J):l.'O[!;):'CSS. 

Out."of plan<?. bending 
sabe1lite intcn::::HJ.cs; 
almost complete 

Axiul--equatol'ial 
en<:c:rgy} manuscript 
prqx:J,red. 

I,o\v--resolut:Lon: hro 
conformers identified. 

I.ovr-:r.e:::o1ut:ion; hro 
conformers; nnrmscript 
in preparation. 

Lmv--resolution; tvm 
~oni'ormers; f.\?cnnscript 
in }}repm•ation. 

Lm;-rcsolut:ton; :) 
rot.n'-0CTS identified. 



C~Hr:::N ( CH
3

CH2 CN) 
) ) 

c2H~SN (CILSCN) 
) ) 

))(_()~1 cLrr~(;rtL o:: t::·~·tc:n·d.e;!_._l·',': .. 
T_L.\rt' c n c~c· J YtJ.:rl:~~:,::' 

.!·i._-:_x·J J..n. L <: fl[_~>('J.jj~J:r(y 

:1 .. ell} orol,:Lc:ycJo 
[1.1.1 

JJ ... mcthyl furrrHxm:Lcle 

Cyclob ut yJ nmine 

15. 1JTJIVJI:H~3I'CY OF' KIEL 
Institut. :f'11~r• Pb:,c::;-J.Ln.l:L;che CJ,cr:r;_e 

2) Ki<=-1:, Ce::;'ni.any 
Jf c~L1Y11..rL ]):·:_·(~·. i~·.J1cr 

Ethyl Cyanide 

Dimethyldisnlfide-d
3 

Mcthanesulfenylchloride 

Nethylth:i.ocyano;te 

Dinl'O!thylpero:;--;ide 
D:i.methylpcroxide~-d6 

Methylforrnate 

Dimethyl ether 

fl.cetone - d6 

D:Lmcthy1nitroso.raine 

Ku.h1er 

Guarnieri 

Dreizler 

Sclnv-arz 
Sutter 

Leg ell 

Leg ell 

Anch·cscn 

AncLt·ct:.~!lJ 

, •• r 
''-'-·- l 

'l'ors:i.on~v:i.Vc11t.:Lon 

interact:ion, 

Tors ion .. vJJn--F:,t :Lon 
:i.nteract :tcm. 

In I':cesfJ, t.m'r3:i.on 
vibration irrl;eractio:J, 

Tors:i.on-vJl,:cation 
:Lnt eract ion. 

In vrorl<: .• 

Tors:i.onal excited 
state. 

Torsion-torsion­
intcractiono 

Tm•;:;ion-to:r'~::ion­

:i.nt.eraction. 

In >'lOr}:. 



ECJ:O 

DCNO 

HCNO and DC:!'W 

C'l '4, l.,2'' ')} . (_ 

C.,H8o :) . 

[ (en.., )2cnon J 
:.J -

CcHn 
) 0 

[ CH =Cl!CH CFcc=CH] 

c:ms (NSC1) 

F .. P (PL) 
) ) 

D•::'t'.[., ·.c~<:'nlm:\,:.'c: 

ac~Ld 

.,.l · ·,Jc·,·-~: 

Dc~r;.~·~;c ::~1·; :~·d-. of r:!_ 
f',_:t~ .. · .. · .. :_.~,~-D.~ <] ~: 

All;J•1 chlo:dde 

Cis-bu:Lcne .. ~~ 

1, 4-Perrt.o.dicnc 

Nit:r;yl fluoride 

PhOSJil:cn.·\u; 
tri:!'J 1Jllj'idc 

J:>J.;_·~~: J1:i_I'C· :~,:·_ 

1~. lfiro-L~:2, 

E. Hh·ot>::t 

1!;, Hirota 

S , J ~i !GllJ!~Ot 0 

E. E:L1·ot.'j 

f.a.Jl:)l!L:tr~T'·- ar;CJ. 81.ll:1'" 

]\1iJ.1~j_i :-~~~:t ~~X.. v.re,\r(~ 

f3]}':::et:r_'lJJrl :in lJro;_:;rcss" 

Frcc:ird.on d:Lpole 
mott,c:n.t;:; of excited 

Cerrt.:r:i.:ftt:>;al d:i. sto:t•l; :Lon; 
In I .·on ",., ( J 1 101 ~h ("'r'

1["·•· - _JJ. 00tJ QJ' ~-· (,' ~--1) _l_. ,•.).' 

Papc:c ,c.; u:!Jnd.t ted to 
J. !l~ol. S:pectry. 

In jJ)~css (,J. HoL 
Spectry.). 

In :p:cer;s (J. l1o1. 
Spect.ry.). 

One rot.c:..mer assigned. 

Sta:t'l: effect a.nd 
centrifugal. distortion; 
vrork in prog:ccs~~. 

I '1 pl' "' c~ '' ( J' ]\10 1 
L _ . .._. ·~· ,..,... • J ..L t 

In pTe'' .s ( ,T.J.:ol, ;=:.:J~~ 
f, .. t :,])'_: l' C. ,'J() iii!.l.t CC _, IJG~·.· ,··, 
in ]Jl\u;~·:~cess,. 



L ~).' 

C{;S · 

JWBr 

TeFr:Cl 
") 

HOCl 

C 1' c·r· 
1 ' 'J r- •J: u . .. J 

('' l 
... ' '- . ' ' ·:~ 

;) '[', ' 

II" 
17. U.i\llVti:I·:SIT~: LAVAI, 

Chem:i.r:; L.cy JY.'pa:ctmenl; 
Qucbee) Cu.no.da 

}', Ducklcy 

2-cyanocthanol 

;;.) -metbo:r:yethanol 1v1. Brochcr 

rare gas mixt urc s 

18. Ul'U\'EESITY COLLEGE LOliJDON 
Department of Chemistry 

London) England 
D .J'. 10J.llen 

Nitrosyl bromide 

Tellurium cl:.LLoride 
pentafluoride 

H;-{pochlorous acid 

2-cyclo-pcntene-one 
' 

Methylene bromide 

1\.dumuntyl c;yanide 

D. Mitra 

A.C. Lec;on 

D. ListCl' 

D•· ChadH:i.ck 
A.C. Legon 

D. Chachd ck 

D. Chach;Jck 

J.·:.J.rlti.~: c_:· :i T • 1 J ',~~.' ( 0 '\' 0 -, '' 

t:ion,. 

'( ••• ' :. ~· C> ( T 1·" ., . rJ. }J.l t. '' •·' <· , ·:.O.L • 

A.s s 5.t;11'26. ~ 

'.remporarily a1jandoncd, 

In J)rogr.csn. 

Manuscript pre:l)ared. 

Spectrum interpreted. 

Isotopic species 
being studied. 

Vibrational states 
analysed and planarity 
established. 

SJ)ectrum assigned 
lvb.nuscript in ])rep'u·a­
i.;ion. 

S_pc.:ctrum of isot.cr~)j_c 

specit;s st. ndied. 



7)0 H) J 8 
"'C (- "-c·--o·· o) ,.) }, u 

L 

:U).; :LCY:J} .·~~J !\;~ .. \ ,/"J• ·'~ 11 
r1 .• ; __ ~] TI\7-f : J'J' :. 

}JL,>·;·::i~.:n J~~'i<'·!:··t.i:t~ .. -rrL 

D:Lchlm:od:U'.l,o.o:co­
lnctl-!n.ne 

~:;Jm .. J,i:) ',.,_ Hn 

Clmn··C')P"'~~ Chan 
1'•~.{Jlrt~SC1~i}YL jJl })I'f:;J">D . ."C;_~ ·-­

t:Lon., C(!l"t~Jr·:Lf\1~.-.aJ 

d:i.stort:Loc; ilc.:<xd.y 
conlplei_;r:;, 

Ji,:.u1uscr:Lrrl; :i.n Jll'epara-­
t:i.cm. 

20. UIUVEF\SI'r:{ OF I,C)Tf\TJ1H! 
nt(ver 18" .. J,o irva :tn 

Belgiuro 

Sulfu.-r J)ioxide 

Sul.fm• Dioxide 

Heavy Hater 

Vinyl bromide. 

Vinyl bromide 

Ethyl alcohol 

M, de Hempt inne 

H. Van J\i.ct S~.\c-ctru:n ::w,r':i nTJed 
G. Stecmbecl:cl:tcrG for r;rouncl.·- u.ncJ excitcJ 

.stcrt,es. 

H.Va.n R:tet Spectrum Df>cd.ened. 
G. Stecn1x:clml:Ler:o Distortion up to 

second ord.e:r.. 

G. Steenbeckeliers Spectrum assi2;ned, 
Distortion up to 
3d order. 

D. deKercl';hove Ground state assigned 
(a and b transitions) 
r structure. s 
Quadrupole coupling 
up to second order. 

J. Maroor Exc:i. ted states 
:investie;atcd. i'or dipole 
moment along a- and 
b- axes. 

J.P. Cu1ot Spectrwn arc: signed fo:c 
different isotopic 
species. v~ barrier, 
f}.'()yn ,.,.,..ounr'~ ,··"-"tf' ~;P • )._ ly•· - . '~' •~ t_, t • I ~ J:'>. -' !1 

splittint~S" rf.! st:cuc­
tm_·c nen.rJv c·o:noJc',;e 
( 'I'HMW i c o;it(~T) ". 



CTtJX\ 1 

c:. 

r_i .... :_}_f-; .FI"·y:·~·: c~:.:~~ ] t' .. c .. !)(>).'I'::LcL:_1 ~·1 C;) 

J.-:,;.:1.-r:_c l ·;_~ · ;· -~-·- ," ;_: .. nd 
,"! , c: , }):J.kcr 

Metlwno1 .. dl 

Pho.s:p1JOruc trifluoride 

Cyclo:pe:n"i~.acl.:i.enyl :ind:l.nm 

C·yclO]\<::ntad:i.enyl 
thalliUiu. 

Dipheny·l ether 

J.G. BaJ.;:cr 

n. J". 13radley 

N. ,J. 1-Th:i:ttle 

B. "Heiss 

B. Heiss 

22. UNIVJ':HSITY OF 1/:ARYUjJIID 
Institute for J.'!olccu~a:c T'hysics 

College Pa:d.;:, Maryland 
L.C. K:dsher 

Acetic ac:td 

Acetamide 

Citraconj.c anhydride 

Methylfurazan 

Fluoroacctone 

E. Saegebarth 
L. Krisher 

L. Krisher 

S. Wolf 

E. SaegebD.rth 

E. Sacc;ebarth 
L. Krisher 

J-'lm. r:t "1'1))]1. 

II 

E spectrum 
assigned. 

tl 

!1,_._;_ 

Temporarily abandoned. 

In progress. 

In press. 

In press. 



( 0 () }'''>·•· ' 
I.J ,-). ..>-/ 1. ~ ,_ 

C1 IIE-0 ( CHr)CHnCHCHO) 
I' ~.!J 

C_H
7

NO (HCON ( Cll7 ) 
2

) 
5 I :_.; .. 

:1.1 .,. 

u(., l.O(ll.:: 1 :. :.:~u: r:· i 

2l~. J.HCHICAJ'J S'1'I.'.2'C lJHJVE~RSITY. 
Clwml stJ:•y :Department 

Ea.·~t tansinr·, 1 [.;:tchie;an 
n.H. Scl'J\\'CJidCn•.an 

CycJ o:pr OJlYl 
carboxs.ldc Jwde 

CycloprO]Jylce.~·boxylic 

acid fluoride 

Methylcyclopropyl 
ketone 

Vinylcyclop:ropan_e 

Dirrtct hy lformamide 

Chlorod:Lfluorophos­
phine 

Bromodifluorophos­
ph:i.ne 

H. Volltrn.ue:t.' 

H. Volltrauc;r 

}'. Lee 

E. Coddinc; 

P. Manor 

A. Brittain 

A. Brittain 

A. Brittain 

25. UNIVERSITY OF MIG'.rUGAN 
Chemistry Department 
Ann Arbor, l·iid1igan 

R. L. Kucz};o•..rsl'.i 

D:tfluorophOG}Jh:i.nc 
Bo1\an.c 

J·.lctl(l'1pho[.;pllinc 
Bo1·anc 

J. Pasinsk:i 

P. :Cryan 

.J.'Ju.nu.Gcl':i.Fb J n 1rr·c:pn :·· · · 
t:ion. 

J>'].~!.lli.lBCr:l.].)t j .~'.l JJr'C)J~;~·.I~t:t ... 

t.ion. 

Nefl.rly conrplete · 

Nearl;y com}.llete: , 

Assigned. 

Complete. 

In progress. 

G isotopic species 
a:s~dgned. 

[\ ir;otop:ic F:pccies 
8. S S j_ f._~11Ccl, 



C._,.HL· N2 _J I 

ClO . 2 

CcH5NO 
) . 

-·· C1f('l 1 T r;r ) ~-- , .. ./ ~,... \~j_t') c.: (, 

'J:r· :l.L:·_ :~I 

tri.''J•.;•. -., l·,r.· 

1\ <· ' f~ .. r! 

~.::6 <) J.;·~> .·1 / 1.:_:: r lrN:r V J~~. ;_ :~. J 1Lr:{ 
Cl.tcrnis L~;~r-·.pL 

CJ_:\,i :,-,(Ji .1.; \li_e:·:.-,()~( ~!_t:t 

.H, D, }\rolnr 

Acetonitrile-N-oxJ.de 

Pyl' imid:L) .tc 

Pyrazole 

Nitrogen dioxide 

Chlorine dioxide 

Benz.oxadxazole 

3, 4-d:LmethyJ.ene­
cyclobutene 

Fulvcne 

Sulphur monochloride 

Styrene 

Fluorostyrene 

Pyd.dine-·N--oxide 

l, C:Jllnxd 

G. Blncklmw 

11 II 

P Godfrey 

11 It 

G. Mohay 

B. Hart 

J. Kent 

P. Blackburn 

]11. Fuller 

'H. Go.rland 

27. UNIVE!~SITY OF NAIJCY 
Labo:r.ato:Lrc de Chjm:ie Tllcorique 

Nm 1c:y > F:ca nc; e 
J. Barrioljn. Roussy 

1\llylrtminc Gt J\our;rJ:y 

!; I, .. · 
J. 

anri d. i }J01e mo;:• . · 
})8JY::t· subrtdt tc/ 

mea::;u[·ed 

Zeemon spectrum 
mertG1-,_;ecc1 

Paper in prev.u·G.tion 

Isoto:pic studies 
continuing 

JsotOI)iC stud:i.e;o 
continuing 

Lines mea,s lU~ed 

VJork tem})Ora:r-iJ_y 
discontinued 

Hork Bt.o.rted. 

-Ci:::_~ ·.i ~~01JJ!~J.-· v"sr:·~; :1Tt,..'.J. 

.... Ga1J.(:} J(: ill ln'o:I'J't~;·· .. {' 



. ( :.:i 

FCN 

c1.HGS t . ) 

SI' . 2 

C1F, 
) 

ocs 

. D.C. 
H. H. J<·lre:!thoff 

KLhynyl d:i.fluoTo 
bo:cn.ne 

SiJ_aeyclobutane 

Cyanogen fluoride 

2,5 dihydrothiophene 

1,2 dihydrothi.ophenc 

v/o.ter 

Sulfur difhl.Ol' ide 

Carbon dif:l.um~ide 

Chlorine:: pentafluoriclc' 

Laffc::r· t,y 

Lafferty, 
Dud.[!; 

La.ffert:I 
Pl'ingle 

Lafferty 

Lafferty 
Greenhouse 

Lafferty 
Greenhouse 

Johnson 

Jolmson 
Kirchhoff 

Powell 
Ki:rchhoff 

',• 

':,;' 

11~8,)1\..l.Sl'l'jnt :!Jl J~TC_i'' 

tion. 

All lw:c<.vy atom E:r>.l;: !· · 

tutio:t> Si llyd:r.·c'£>L 
s u1; f..! t J -L u.t :L o rJ rnD, .n \_-( ~; ·~ ~, ... ~i. 

Haiting for high ru o:i_u" 
tion lH before })U.b1ica­
tion. 

}.1anuse:t•:i pt in I)J'CJif:'Y<>· 

tion. 

l·1anuscrj_pt in 1)rcpa:rc: ... 
tion. 

50 ~3 - 6.L ~"' trans:Ltio:1 c., .,u 
observed. In -preDs. 

Centriftl·":al d:i.sto:f'tio:l 
111anuscript in p:t'e)JO..l'clL~\o 

Centrifu.gal distortion 
Manuscript in pre:rJ::tnct;~.r: 

).1£-muscr:i.pt in prc:pc-xa.~­
tion. 

OJ 8c1 ::'s c:-:cite~l 
v:Lbro.tic:·Jc::.l str:t.c:: 



C 7H~1Br _; I 

C, }L.,O 
L~ 0 

C,.)-I Br 
c 

Non :.<1 
brcc.:i:l.c: 

Norm~,:1 ].JCop;{l 
Iod:i.dv 

. : r,' ' ( 

I• t ,-. 

1
1 ·, , :r· r·. c · 1· 

)0. m.iJVER~H'J'Y COl.I,ESE CF JW \1'] \!1•.1., 
Chem:i ;c; l~J's Jlcpr: ,. L; ... nt 

J)~;,n~~~c/r) Cac~J." :n ;:; 

l'ropionyl 
fluo:dde: 

Propionic acid 

Isobutyr­
aJ.dehyde 

Isobut;yryl 
fluoride 

Bromo­
acetylene 

2,li -thiadiazole 

I'roparc;yl 
mercaiJtan 

J. ,c;}Jer:idun 

0. L. St:i.ef'vr1te:r 

O.L, [>tiefvatc:r 

O.L. Stiefvater 
T. D. Sw111ners 

H. Jones 
0.1. Stiefvater 

D. Norbury 

K. Bolton 

'I "!'\>" tl '' ) _ 

) ' 

])(>t~.! \:.: __ (! ,.,,1"C- DOnD,!-! cr·· 
Eu:; ::: :i. r·,; f'7\l::nt f) (l.L' c-: 

for,(;.. C'tll.ClJr.:.'"fu:rr,i: 

J~; l;c C :c .... :: ·.' ... < 1 U; 

CJL!"<:-2:··ouJt and uc 
tr~~-n~;it:i.orlD of c>:~ci:Le:(J 

ManLL'Cri])t in }<l'C:JKG'a •. 

tiun. 

Ann.J.y,'dc: of .ff~~~l[J'!:.:':. 
sate1:U.te S:Pectra 
cont ir.i.u.inf~ ~ ~)CrJ.rc1"l 

for t:c<:,W>·-form in 
p:rog:ccss. 

AnsJ ycis of e;nuclw 
S}iectrum continn.ing. 

VJorl:. eomp1eted 
Manur;c:ci}lt in p:cel!::-,ra­
t:'ton. 

Assigmo.~nt: nucler:r 
cou:jJl:i.n::r, constants. 

tunr:~~-J ·l.inc: sr>1~i-~.~,in::c· ( .. ! 
d.}~;.-·~::-~!·. tunne:~.~~ ~~ ~: ~:.' 

r•j'( ;~ '. ( :3] 1(; C t l' 0 C. I:\ L! , /•. C :, : 

rcfi;Jc :.:,~nt coJ,:,:i;:· 
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0 

("• ·,) /\1' 
\, '.JJ.I 

-·_) 

r; 1\AI 
' :~ ()-

C ErN (BrCCCJJ) 
3 

C,IN (ICCCN) 
) 

r•. H'''l (HCCCCCl) 'lj.' c.; ' 

C,J>rCl (DrCCCJ.) 
<.: 

·,_, . ~ : < . i , ; ' I 

(: 

·-· _l_ \ -; ,) ' 

~-)Cdr~·.; t 11~-r]. 
ir>CJ>~-·,_._;_,oJ.e 

~r .1•;. l'J~;cdonald 

0:·1. UJ'JIVJ<:'\:Tf'Y 0? O:~;J U 
CL.erni !~-LJ." .:v· J)·~-~;:~r:_Ttrnent 

O.<Lo) ]'fori·:B,y 
K.H. Mm:.stokk/H. 1·~-:tllcnda.l 

Browoeynnoacctylene T. 

Chlorocya.noacetyJ~ene T. 

-

Iodocya.noacet:Y.lene T. Bjorvutten 

l'~onochlo:c odia.cety le ne 

Chlorobx·omoacetylenc 

Chloro:i.odoacetylene 

A. Bjy(rseth 

A. Bj0-'seth 

(_' .. : .. ; <:·, ~~ (d l_:_jl~~ _; 
. , , 
.! "tJ;t:·:; u---~;~_-J~_;lJJ.'C:_)_,_ 

1:1(:1 ·H;:!\1·~~ c~.--~f.-:ci_.-ca c 

Y~cfincn1cJ(~-. c)J' coL~rl..~};~ 

1:\~j s j_fsnr;K:nt of groniH~~:. 

r.1 tr;_te: l:Ln(:~,; of lm·:~ 
J.y:i.nc; vib:t·t~.t :i.omtl 
stn.tc 1Jc)_rt~X in\r(~::sti .... 
gated. 

J.1any lines nleFJ sm~ed: 

inte:rnnl :...:-crLo:c 

Manuscript :Ln prep::>.:r2 .. 
tion, 

In press. 

S:pectrwn assigned. 



: i 

.·,, 
,\ ''·'· 

CIIr)·}i
1 L L;· 

( CI r=: N .. Jfc..c.I•i ~ I'fH ) 
l..,.._, ___ ,~,.J' 

1.'c·Grct,z:ole 

' ,', 
... 
'·'-' 

h·!: 
. ~ I J ,' , • 

i__.. nt . 
-~ .~ 1 ·~_~ , : _L ~y· '-"! < ·; .r~:." 

J,, l'r:"t,\_-~~-· \ J(_-<u.J 

D. Levine 

D. Levine 

H. Krugh 

3:1. l'iUNCE1'0N UHIVEESITY 
Cbemist:cy Depn.rtraent 
P:cinceton, New Jersey 

v. H. Laurie 

Etbylam:inc Y.S. Li 

Fluorosilane 

Clllm'o nor­
t:ricyclene 

B. Ravid 

VT. Stiglie.ni 

?,4. QUEEN Is UITIVETISI1'Y 
Cbr~rdstry De:rart.rr1ent 

Kingston, On'i.,n.rio 
R. Kev;Jey 

n-1w:rtyl cy<:.n:idc 

;_' 11.i~l 1 !1 ~l- L -~ r __ .l. ~ 

IsoLopic species 
jn vrogrc.ss 

1\Jcxt·rn,:::_.] srJf::C.i c s 8. s s ign_ccl 
qu~=: . .ci.J.'u:rolc and :Lntc:ctl2.1 
rotat:i~on an;::J.yn:i s 8.l1:1oc 
coruplcte. I ~~utopc D :i.Lt 

prog:c·ess ~ 

. Ass:i.r,necl; q_uad.I'lJ:po1e 
ancl. internal rota t. ion 

THo conformers 
assigned. 

Ne1v fJ,s s ignmerrt • 

Assignecl. 

Se<n:crJ in JlTO[,rress. 



C.ll ,'( 1 

(~ 

C1·_ H(.O 
~ ) 

CNO 

ClNS (NSCl) 

j ' 

c. 
), 

NCO radice.l 

3 > 3, 3~trifln.oro­
l)X'O})ene 

., ' ,. 

J· 
)_. 

1\_:_tpn:~:.~:. . .... -j\C:11 

~r Li~~t·~ ~-· .}.l_ 

·y ~ J<cJY :~ ~ 10 

S. S2.ito 

Thion:Ltrosyl chloride 

37. S!Vll\ INSTI1'UrE CYF' NlJCL:E:.t\1\ PHYSICS 
1>1icrm-rave Spectro;;c.o:py Dep9.rtJI1.ent 

Calcutta) JnLl:i.a 
D.K. Gbo~;h 

Dimethyl formn.midc A. Cho.ttc:rjce 
H. Nandy 
D.K. Ghosh 

't; 

T . . :t·r· r~ c~Jnfc. 'l1i. ~c n·~:)!.~:'J~~; 

(::_JJ;·(pJ_(~tc~rl. I' 

CE~ ~:onfc}r·;~·~c::·_.-· 

(l, tlJ~··uJrJ_Cl"l a:.~ :·~5~ .-~!"J'tYI 1~.;Jlt, 

:r~ef~tJ:l~·l.rc~d f;i,-:_::·::··t,,. of 

l~c solved Gta.rlc: 
1inr~. 

'f'l'l 1"'·~"' ~' (l''J'] l ..L - _,_l t...=· l.:.l )J .i 1.. ~ ~-~- (, 

Soc. Japan). 

3 isotopes done. 

Ma.mJ.c:cript in 
IJl'CJ)['.J.'G,tion. 

Chr;:m • 

svectrum recOl'ded anJ 
:lnit:Lnl asp,ignrJent 
ma.dc. 



CJf ~ '.' 

c 

C,.)l, HU,) 
1:.. .) (_ 

VOCl} 

i ,· .. t ,-_· 

.'·'"! 
~ . : ·, i ~: ~. '! .- ~ \ 

' ' ~' 

' ;. ,~ ~:: . ' : \ ;_ ; .· 

( ,, I •'•f 

:/, IJ 1 ':(. (..;} ,'i c:\•} :i i, /:, (. :J' 1 ~~ !. rj d. 
:r..: ~.·.: .. :; 1... c~·j~J~r.~t~ ,L·~~.~:., d 

H ... ) >o thylcthyl:i.d CD· 

inJir1(: 

Phenol 

AzuJ.cnc 

I'. :NchJberger 

A. }3.•-;,ucler 

).: .. H:Lbeo,ud. 

J, Meier 

E. M·1.thie:c 

P. Ch:tisten 

li 0. 'l'liTA n;:.:.:'l'J'T\H'J;; OF FU;~D~,HEJYJ'AL RESEAHCH 
Chemical Phys:i.c;:; 

Eom1ny, IncLi_Li 
S.D • .s:w.Tma/S. lluJ:o.isvranw 

2-Cyanopyridinc S . D. Slmrm-9. 
S. Dm•e.iswc;.my 

? ··Y1u.o:r.OJ\)T :icl:inc S "1), Sharrn::L 
f)~ l)orai S\·ro.rn{l 

~:. Jl. Sltarm~' 

' (J 

v;}!.c:J.·LerJ Etates of 
deutc:.t''8 ted S}!cc:\.e[;. 

}~':i.rr; b excited 
tor·sJ_on.J,~L str1.te: 1. 

Spectrum measLu·cd. 

Normal and one 
deutc:r.B.tcd. specie:; 
ass:i.gned. 

X-band spectrum, 
assigned. 

Excited states, 

SpectrLUn observed 
tentative a.ssignment 
made. 

SrJectrwn observed 
\W:Cl<: in :prof:ress. 

Prel:iJn:i 1;D.:r.y 'lforl; dc,nc ,,, 



c.}!/ 
') '·) 

j' 1 (1 
..._;. 

i·-1 lw!iVI:!\:~l'i'\ 0'· ';';:/r\~~; '! i,,, 'i'Yii 
(J;r::Jti ;; lt··:r tmcr1 1:. 

f~ 11 :] L :i.n; ~j~\'}~.:1 ::; 

1.J' J~ e 1 }(:C,:·~;::: 

L:2, 'I'EXAS v!OHAN 1 s urnvJm;~rl'Y 
Chemistry Dq1al'tlnent 

Denton_, Texas 

Trifluoroioclo .. 
silane 

Difluoro­
cllloroborane 

I~. C" Sarns 

~:'5. TOKYO INS'ri1'UTE OF TECHI'JOLOC::Y 
Laboratory o:f l'-1olecn1ar Spectroscopy 

Tol\_yo, Jnpan 
K. Kozima 

TrRns-crotononitrile M. Suzuki. 

o~Difluorobenzene A. Hatta 

r+.:cthacrolcin M. Suzuld 

in ]_F'CJn~cat ion. 

Cent:d.fu,_;nJ. eft'cc'<-·0 
and fore:·~ cc.n;-~tunt:;. 

J-":Lnes o1Jserved, 

Paper in })l'ess. 

Internal rotor. 

Paper :in press. 
Vibratj om-11 satell:Lt~::s 

Etssignsc1. 

Internal rotor. 
t.~anus C:l' i}>L in p:cep;:u· 2-

tioJt, 
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_) 

CH(.N ( CH.)Hill) 
) ;_.> 

CH,Jl ( C!L)'TD,-,) 
/ ,_) t_ 

\ 
\ 

wft 
I • 

•, 
·_:'.' ':· 

l J .J: 

Vinyl o.cet;ylene C. Hirose 

Methyl 

Hethy1 

Methyl 

T. Ogata 

44 . 'I'OY/IJ.Jl\ UJIJIVf~RSI'I'Y 
Physics Dq)a:ctm.ent 

~['oyt:~;J1S, Jap<::tn 
·rr. Kojima 

amine K. Tal\ag:i. 
T. Kojima 

mnine }\. T'akagi 
'l'. Kojima 

n:nine K. 'Fal~ae:i 

'l'. Koj :Lmo. 

H;yr.'l.:roxyland nc n ,'). Ts unel'~avra. 

;~ ,I ·- • J 

!"/.;; t·._::·.::·,·:ir·!~ J.u -,"lJ. 

t·. "I.e ·;l, 

1·1~--i.JJU.".cJ··:J;IG J.1· 1 

t~~()) j" 

Intc nv:.cl :cot. or 

t:i on. 

Sryz:ct.t'lUll as8i[';~Jt_:d r(.)~:' 

s-tj~e.llS isotner 9 

Vib •.. rot.stion 
Na Yl o. ~; c:t :L p t :1. n 
tion. 

H:J.nusc:ript in prepars.­
tion. 

Jvlanw.;cript :Ln prq)tFD.·· 
t:Lon. 

Manusc:r:i.pt in pre:raxa .. 
tion. 

DiJlOle and Quadrupole 
cou]Jlin[?; consts. deter­
mined. Spectra of 
five de1rtcrated species 
n1CCl3UJ'Cd.. J-.lC1TlUSCriyJt 
in prc_paration. 



(' I " 'r- . ~c· '· !1_: 
) 1 

-; r.; 
c ... 

11 il 

C I)' ("i 

l . 'o•:JC:: 
.j u 

CH.2 ~:!Hlr)Cl 
j L. 

c
2

H,. SiJ!.nCl 
- ) c. 

l_) j': ' , , > j ) ' i I- ; ~ :~ 

L: A l·~~ ·~' .. -\\l 

:-, -·r:,ct llyl;_,, :J. len 

zo1c 

J ;_,TJ·· n.%ole 

'L'ctrahyd:coi>Cl•2:t)CJ}Jht::n 

~ 6 . UN I\ 'Y.;I\ S :CCY£ m;· ULM 
Zentrlll!l Cl.lemie ~ Phyf; il:·-l•in thcnw.tiL 

75 J':[i,rl::::cuhc :::1; He:r:tzr;trb.sse J.( 10,au ):) II 
-----·1,;:c·~~(cil/K. MoJ'6',cru:;tern 

Dimethyl chlo:co silane 

J<~thyl chlo:co sile.ne 

Nitro methane 

n. (je f',C' n lt c :imer 
8, I'i'CL:.:· ~-~:c 
H. Zeil 
Hobert Honch1 

H. Jetter 

'". Zeil 

v. Typke 
H. Ze:Ll 

K. Morgenstern 

47. UNIVERSITY OF' HISCONSIN 
Chemistry Department 
Madison, Hisconsin 

C. D. Corn1·1cll 

Iodine pente.fluoride 

R.C. \·looc1s 

t-lnrl;yl elcohoJ 

J. Grov: 

'I'. D:i.):on 
I··l" Si.rno} l (;, 

·' ,_· ·i.) .. 

C(.luldrtrr}l_<'t .~ co1.l:fi1il\ .. ;' 
in J.rC(~ r~ 1':; (· 

~;}Jf:Ct1':·1 t: ;-:~ ~-~·_)_J~~!~f.:.d ~ 

S"l.J"uctt~i:·~~: --· .:,.":. ~J~.J.:iclJ:·-0.-:. 

JJole COU])lin:; eor:str':1 ;,:: 
and tor~.dona1 :potell-:;j: J 
dc:termin0:d .. 
Centrif'u{'pl d:i.stort:i.cn 
constants J \W:ck in 
progress. 

·vrork nearly completed. 

Hork in pror:n~.ss, 

Quadrupole fine 
Structu.re resolved 
and assigned. 

In progresc. 

In proGreros. 

In pror.;rcs;;. 
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vie11 u1 

(:; j l .J D. Dan:i <~1 Hell nndcnrc:ty. 

UeJtzyJ A:l.cohol T. :Pedersen 



Ac;F ~)jJvcr-monofJuo:cidG - 8 

AU' Alur:ti.nium~1nonoi'luoride - 8 

D:i]J uorCIJ)]lOs phine 
boru,ne •. 2) 

Bo,O Bariwn-oxide ~· 8 

FOT<HUL.A Il\fD}_:y: 

BrF02S ( so
2

FBr) Sulfu:rylfl uorj_debromide - 2) 

BrF2P (I'F.--Br) BromodifluoroplwS}1h:Lne - 2h 
r::'. 

BrHO (NOlte) Ni troGyl bromide - 18 

Br7.P Pl10SJ)borus tribromide - 21 
:J 

c35c12F2 Dichlorod:i.fluoromethane - 19 

CaTbonyl cbJ.orj.de - 3 

CFN (FCN) Cyanogenfluoride - 2[3 

CF Carbon difluoride - 28 2 

CHN (HCN) Hydrogen Cyanide - 12 

CillW (HCNO) Fulminic acid - 15a 
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