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LI4: 142131 Diode laser spectroscopy of the i3 (carbon-nitrogen
stretch) band of protonated eyanoacctylene (HCaNH¢+). Kawaguchi,
Kentarou;  Kajita, Masatoshi; Tanaka, Keiichi; Hirota, Eizi (Inst. .
Mol. Sci., Okazaki, Japan 444). J. Mol Spectrose. 1990, 144(2),

4” 451-3 (Eng). ‘The room temp. diede Inser spzetra was obsd. for
= ﬂﬂ Jprotonated cyanoacetylene with an accuracy of the line positions or’,
j 107 em-L. The mol. consts. and band origin are given,

c.81991, [N %
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2 “ 14B1377. Jluopnas nasepnas  cnekrpockonus v;(CN
y 5

BagentHoit) nosocet HC;NH+*. Diode laser spectroscopy
of the v (CN stretch) band of HC3NH+ / Kawaguchi K,
Kajita M., Tanaka K. Hirota E. // J. Mol. Spectrosc.— -
1990.— 144, Ne 2.— C. 451—453.— Anura.
Ha nnonnom nasepHoM crekTpoMerpe B oGaacTH  ya-
cror 2296—2330 cMm~! c TounHocThio 10-3 cm—! Beimosme-
HBl H3MepeHHst KoseGaT. mosochl Vs (Ban. xox CN) mona
HC;NH*. Mou renepupoBajcs B pa3psine MOJOro Katoaa
B cMecH razoB HC3N u Hp Bcero maentnouumposano
33 snmuun vz mosockl. Ananuz HMK-cnektpa Buinoamen c
y4ueToM TMOJIHOrO BpAllleHHs JIHHEHHON  MOJEeKYJbl, KBap-
/. . THYHOTO H CEKCTHYHOTO LEHTPOGEKHOro HCKaxenus. [lpi
./{[ /) ¢uKCHP. 3HAYEHHSAX MOJICK. NMOCTOSIHHBIX B OCHOBHOM CO-
CTOSIHHH onpeneneHbl Hayano N0JI0CH V3=
=2315,1425(4) cM~!, BpallaT. NOCTOAHHAT B COCTOSIHHH
vz=1 B=4310,530(40) MI'u u nocrosuuas KosncGaTenb-
HO-BpaWart. B3-BHA o3= 18,19 MI'u. IMonyuennsic 3navenns
CIMEKTPOCKOMNHY, MOCTOSHHBIX COTJIACYIOTCS € pe3yJabTaTami

¥ | HeIMNHPHY, pacyera. C. H. Mypauu
X199, v 14
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© 113: 31196z Microwave speetra, dipole moricats, and enecrgy

difference of E and Z C-cyanomethanimine (hydrogen cyanide
dimer). Taksno, Shuro; Sugie, Masaaki; Sugawara, Koichi; Takeo,’
Harutoshi; Matsumura, Chi; Masuda, Akimasa; Kuchitsu, Kozo
(Natl. Chem. Lab. Ind., Ibaraki, Japan 305). . Mol Spectrosc.
1990, 141(1), 13-22 (Eng). Microwave spectra of HN:CHCN and
DN:CHCN produced by the pyrolysis of Mc,NCN were obsd. and |
analyzed. The rotational consts. were detd. The energy difference
between the E end Z conformers was detd. as 215(50) cm:! from
measurements of the rclative intensigy and dipole moments for the'
normal species. The gossxble mechanism of the pyrolytic reaction for
the formation of HN:CHCN from Me2NCN is discussed.

N
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Z 14 B1295. Y®-cnekTp BLICOKOTO pa3peleHHst BaHpep-
BaanbcoBLIX KommiekcoB Gendon—No Hign-resolution” UV
spectrum of the benzene—N, van der Waals complex /.
Weber Th,, Smith A, M, Riedle E, Neusser H. J,
Schlag E. W: // Chem. Phys. Lett.— 11990.— 175, Ne 1—2,
— C. 79—83.— Anra.

Paspewena Bpamar. cTpykTypa moJocH 6o! 3jeKTpoHHo-
ro mepexona S;<—S; B BaHNePBAaJbCOBOM KOMIJeKce Gex-
3on—N; 1 orneceno 119 nepexopos. Kommaexc CgHs—N,
NoJyyanqH B HMOYJbCHOM NyYKe M JETEeKTHPOBAJH  METO™
SIOM Macc-ceJieKl. ABYX(OTOHHON — [BYXIBETHON CHNEKTpPO-.
ckomui c paspeutendem 100 MI'w. Bpamar. -ctpykTypa
HHTCPNPETHPOBaHa B PaMKaxX MOMACGJNH JKECTKOTO CHMM.
Boauka. HaGmopnamich cnabele JOMOJHHT. Mepexoin, BO3-!
HHKalomH#e G6narojaps CBOGOMHOMY BHYTP. Bpallenuio Np.
B TUIOCKOCTH, NapaJsienbHoit GenaonbHoMy Koabuy. Na pac-
nonaraercs IlapajileNsHO  GCH30/JLHOMY KOJNBIY Ha pacs
crosiHHH 3—5 A OT LEHTpa, IpHYEeM 3TO PACCTOSHHE YMeHb-
waercst Ha 45 M A B B036Y:KICHHOM COCTOSHNH. I/ KOM~:
nnekca ompefenen Halbop MOJeK. NOCTOSHHHX (B cM~!):

/ 2




Vo =38599,307; B”—0,048732; C”=0,0948809; B, =
Z0019105; C/=0000865.
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115: 145317m " Millimeter-wave latoratory detection of ethan=

edinitrile conjugate monoacid (HNCCN*). Amano, T.; ‘Scappini,

Flavio (Herzberg Inst. Astrophys., Natl. Res. Counc., Ottawa, ON

Can. K1A OR6). J. Chem. Phys. 1831, 95(4), 2280~2 (Eng).

> The ground-state rotational spectrum of prctonated cyanogen,

NHCCN+ was identified following the IR deteczion by H.E. Warner
W W/ }? _and T. Amano (1991) using a hollow cathode discharge as prodn.
_ source. The rotational and centrifugal distorticn consts. were detd.

W to be 4438.010 13(71) Mkz and 0.539 35i24) k=, resp.
,

o f- 1991, 115, w14 O
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16 51145, O BO3MYyleHHH B MOJOCE V| MOJEKYJbl

HNCCN+*+. On the perturbation observed in the v, band
of HNCCN / Botschwina Peter // J. Mol. Spectrosc.—
1991.— 145, Ne 2— C. 454—455.— Amra.
. Ha ocHoBauHH pe3y/bTaTOB HE3MMHPHY. pacueTa MoJe-.
kyanw NHCCN+ npensoxeHa HHTEPNPETauUHst JIOKaJbHOro
BO3MyIERmTTioAock vy B paiione [==25. B kau-se nau6o--
Jlee BEpOSITHEIX HCTOYHHKOB 3TOTO BO3MYIUEHHS PaccMOT-
PEHH COCTOSTHHS V3+vi+2v° B vo+vs'+vs'; cnenan Bu-
Gop B moar3y nepporo. OTMeyen BO3MOXHEIT BKAax co-
CTOSIHHA V3-+2vs?, Bhipazkalomuiics B cJaGoM BO3MYLICHHH
GO/ILLIOrO YHCJAa BPaLlaT. COCTOSIHHIT MOJOCH Vi.

B. B. ITaBnos-Bepenkun
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LW[/I/ T115:101775e Ab initio vibratiou-rotati;n ‘coupling constants)

and the equilibrium geometrics of ethanedinitrile and cyanogen
cyanide (NCCN and CNCN). Boischwina, Peter; Fluegge. Joer,
(Inst. Phys. Chem., Uniy. Goettingen, \V-3400 Goettingen, Fed. Rep. -
Ger.). Chem. Phys. Lett. 1991, 180(€), 589-93 (EnF). The equil. .
geometries of NCCN and CNCN were calcd. from exptl. ground-state
Totational consts. and ab initio values for the vibration-rotation '
coupling consts. For NCCN, R.(NC} = 1.1578(5) and R2(CC) =
1.3839(5) A were obtained, where ostd: error bars are given in
&M parenthesis. The calcd. equil. bond lergths of CNCN are R.,(CN) =
L1813(5), R2(NC) = 1.3116(5), and Rx(CN} = 1.1581(5) A. Ground-state'

rotational and centrifugal distortion consts, are predicted with high
MW ) accuracy for various isotopomers of NCCN.

C.A- 1991, 1S, N0
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” 115: 122735 ‘I'he ‘rotational spectrum of methyl cyanide-dy
analysis of the low-lying excitcd vibrational states. Cosleou, J.;
Lopez, J. C.; Alonso, J. L. Wlodarczak, G.; Dempison, J. (Fac.”
Cienc., Univ. Valladolid, Valladolid, Spain E-47005). J. Mol.
Spectrose. 1991, 149(1), 242-51 (Eng). The rotational spectrum of
Me cyanide-ds was measured for the vibrational states vy = Lv=1,
v? =1, and vg = 1, 3. The direct I-doubling transitions in the vg=1
state were also obsd. The rotational parameters were detd. for these
states. A strong Coriolis resonance between the vs = 1 and v =1
states was obsd. and analyzed. The vs = 1 state is also perturbed by
a Ceriolis interaction, but s the other interacting state (vs = 1) could

. not be assigned, this interaction was not analyzed.

0. )]991, 15, V7%
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116: 11396y Mechanical and electricel anharmonicitios of the
linear hydrogen evanide hydrogen-honded trimer, De Almeida,
Wagner B thep, Chen, UMIS'T, Manchester, UK MGo QM. Can.
J Chem 19910 6901, 204402 (Bng). The mnhurmonicity of the
hydrogen: bonded (NG and proton donoe (G- stretehing moles
of the hear (TCN), specien are caled, ot the SCF level with the
401G and 6 G b seta, Thard and fourth energy derive, and
aevond and and dipole moment deriva, which are needed to cale.

. M the anharmonic teenm, were evalunted by nnm!m.nf the one-dimennional

L Wﬂdléﬂ/f-,«'lu-lmh.-\ polvnominl Gtting to the caled ab initio pointx, Frequencien

/ and intenathien of overtone handn are n-pmu'u! and the elfect of

{). / y peometry telnyntin on the palvnomial fitted derive, nn well uw mech,
%0 s ] {

anhiarmomeits on the vibieationgl intennition dinennned,

C. 4. 1992, 116, N &
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114: 165120a Analysis of tho millimeter-wave spectrum of
allyl cyenide, Demuison, Jg Burie, Ji Boucher, 1. Wlodercznk,

. (Leb. Spectrose. Hertzienna, Univ. Lilla I, 59555 Viilencuve
d'Accq, Pr). J. Mel Speetrose. 1361, 146(2), 455-G4 (Eng).
The ground stato v tsiional spcetrs of the cis and gauche forms of
allyl cranide were meazured up to 250 GHz, High J trangjtions veerg
sesigned for the 2 isomers and accurate centrifugal diztortion consts,

L//"" 7777/ 50 . were deld. The order of 1 agnitude of the centrifugel distortion

770 él/uyf(,ﬂ//?- consis. i3 discussed, New methods for the anel. of the rotational

il epcctra exe propesed. The influence of leverege points is erphesized

N J o e end a test for their detzaction i3 described. The beatstrap wd .

[7' M//u” /] jackknife methods give results in good agrecrent with $ho traditionel »
lezsi-square method, L . . . ;

e. /991, 1Y, v 40 @
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3 17 B115].  daektponnubie 3¢idekTsl KoopauHauuH, Crtpo-
Biume u koneGateabhbie CMEKTPBl KOOPAHHHPOBAHHBIX - MO-
JeKyJ ¢ KPATHOCGA3AHHBIM JOHOpHBLIM aTtomom / XapaGa-
es M. H. // Koopaunau. xumusa.— 1991.— 17, Ne 4.— C.
435—442.— Pyec. : ' : ;

Hesmmupnueckim (OX® ¢ Gasucom STO-3G) u noay-
smnupuy.. (MNDO) Bapuantamu meroga CCIT MO JIKAO
pACCYHTAHO CTPOEHHE, CHIOBOE NOJE H KoJeGaT. CNeKTpH
monekyn HC=N, H,C=NH, -H,C=O0, H,C=S »u ux
kommackeos € BH3 i Biig—ra ocHoBauim yer¢ wirepnpe-
THPOBAHBl 3KCIEPHMEHTaNbHO Ha0Ml0facMEle H3MEHSHHA B
KoJe6aT. CNEKTPax JOHOPHHIX MOJEKYJ, NMPOHCXOAsUE TpK

.KQMI’IIICKCOOGP&SOBHHHH. [ToBhllIeHHe YACTOTH BaJ. KOJI.

KpPaTHBIX CBsi3eil OTHECEHO B CJy4yae HHTPHABHHX COed. K
neperinGpuanzaun AO asora, yuactByouleii B o6pazopa-
min- o-coctasasioweit C=N-cBfi3u, a mNoHiKeHHe B cay-'
yae KapGOHHJBHBLIX H THOKapOOHH/BHBLIX COEl. OTHECEHO K
HapylWeHHo NpH KoopAauHauuu ces3biBaoueis MO .1 b,
JIOHOPHOIT MOJICKYJIHL. ; ‘
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115: 377U0x Laboratory detection of cyanooctatetrayne (IICyN)

using a Fcurier transform inicrowave npectromater, lida,

Minoru; Chshima, Yasuhiro; Endo, Yasuki (Coll. Arts Sci., Uriv.,

Tokyo, Tokyo, Japan 153).  Astrophys. J. 1991, 371(1, Pt. 2),

1A5-L46 (Eng). The lab. microwave spectrum of a lincar carbon

chain mol., _HC;N (cyano-octatetra~yne), was obsd. for the first time

by discharging a mixt. of vinylcyanide and acetylene dild. in argon.

p The absorption spectrura wes obsd. in a supcrsonic beam, using a
/ 2 - }? . pulsed-nozzle Fabry-Perot-type Fourier transform microwave
/[Zéq [‘Z/ spectrometer. Frequencies of 11 rotational transitions were combined
with the previously reported astronomical data, vielding accurate

y ¢ ] round statc paramecters, Bo = 200.518322(57) MH =
/ngb/} ) Estiom bz T ’ (57) Mtz and D

bo, Do ® |

0. h- 199 1S, v Y
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117: 29762u Molecular dynamics of methylammonium ions
and ammonie boranes., Mohan, S.; Settu, K. (Raman Sch, Fhys.,
Pondicherry Univ., Pondicherry, 605 006 India). Acta Cienc. Indica,
Phys. 1991, 17F(2), 23i-42 (Eng). The moi. potential consts. of
AX3XZ; type mols., methylammonium ions (CHiNHj*, CH3NDa+,
CD:NHs+, and CDsNHD;+) and ammonia-boranes (Brs~-NHj, BDs>ND;
and BH3-ND3) were evaluated by epplying general valence quadratic
force fields along with the method of kinetic consts. The other mol.
consts. viz., the mean amplitudes of vibration of the bonded and
non-bonded at. distances, Coriolis coupling consts.- and ‘centrifugal
distortion consts. were evaluated. o

b W & gy,
,{/L% s N /0
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'.) 11 1133.  Hutepnperauns  KoneGaTeabHoro . CnexkTpa

TPHMETHJIAMHHA C  YYeTOM KOH(OPMAUHOHHLIX 0COGeHHO-
creit / CepGunonckast JI. B., Kum-C. M.  Mynparanu-
es X." X, Arawknn O. B. // XK. cbua 'xmum— 1991.—
65, Ne 7.— C. 1831—1837 . '
, Ha ocnopanunu 3x\cncpumeuranbnm\ H paccuuranuux KO-
JeGaTebibIX  CNCKTPOB  H30TONOMEPOB  TPHMETHJIAMHHA
(TMA): N(CHjy)s, ’N(CHs)s, ‘N (CHj3) .CDs,” N(CH;),CD-
H,, N(CH3){CD)2, N(CDs)s, !SN(CD;); mposemenn ot6op
(yHAaMCHTAJbHBIX YacTOT H clPOpMMPUBAHO 'HOBOE CHJO-'
BoC MOJIE, YYHTLIBAIOIICE  aCHMMCTPHIO MCTHJBHHX rpynm.
I(aqecmo nossi mposepeHo mo usortomomepy TMA, koro-
pulii CONCPIKHT OAHH aTOM ACiiTepHs H npe.ucrannxe'r co-
Goit paBHOBecHylo cMmecb poramepon. Ilokasano, yro
pacucT C'TaKHM CHJOBBIM TOJEM YAOBJIETBOPHTE/NbHO OMNH-
chIBaeT KoJieGaTelbHbIe CNEKTPH OGOHX POTaMepos. -
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114: 32140j The observation of the i fundamental and » +

vi-v7 hot bands of protonated cyanogen (HNCCN*). Warner, H.

E.. Amano, T. (Herzberg Inst. Astrophys., Natl. Res. Council,

Ottawa, ON Can. K1A OR6). J. Mol. Spectrosc, 1991, 145(1), €5-73

(Eng). The » (N-H stretch) fundamental and »; + vi=r7 hot bznd of

HNCCN* were obsd. with the difference~frequency laser system in

the hollow cathode discharge. The ion was obsd. in a dry-ice cooled

discharge of (CN)2 and H, ‘modulated at 10 kHz. he cons:a.

obtained for the fundamental were 1y = 3448.2701(1) cm-1, 3" =

4438.22(8) MHz, D" = 602(25) Hz, B" = 4430.37(9) MHZ, and D' =

’ 598(26) Hz." For the hot band vy = 3448.2281(1) cm-1, 5" =

) 4456.22(9) MHz, D" = 739(61) Hz, B" = +448.30(10) MHz, and D' =!

/ / 7 741(66) Hz. The values for the fundamental band agree extremely
well with the theory. )

e‘/]./jg/; ﬂﬂ&f
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1451374, HaGaiopeHne Vi OCHOBHOIt H V;+Vv;—v; ro-'
paueit nonoc HNCCN+., The observation of the v; fun-
damental and v;+v;—v; hot bands of HNCCN+ /| War-
ner H. E.,, Amano T. // J. Mol. Spectrosc.— 1991 — 145,
Ne 1.— C. 66—73.— Anura.

Ha HK-nasepuom CrieKTpoMerpe, paGoraiouem Ha pas-
HOCTHOIT yacToTe, B 0GMacTH uacToT 3432—3463 cm-! c
TOYHOCTBIO OKOMo 10-3 cm~! mamepen KoJsie6aTtenbHo-Bpa-
war, cnektp nosa  HNCCN*. Hou renepuposanca B pas-
paae monoro xarofa B cmecH razoB (CN)p u H, Wpen-
THOHUHPOBAHO 0KOaO 100 JHHHIT OCHOBHON Vv, MOMOCK! H
oKoso 150 Jmumii ropsueii moJsock Vi+vr—vy.  Ananus
HK-nosoc BEIMOJHEH ¢ yyeToM mnosHoro BpalleHHs, KBap-
THYHOTO UEHTPOGEXKHOTO  HMCKaMKeHHS 1 = KoJe6aTe/bHo-
ppawat. B3-BHA. A8 v, OCHOBHONt 1 Vv,4-v;—v; ropsiyeit
10JI0C, COOTB., ONpec/CcHb Havyasia moJjoc 3448, 2701(1) u
3448,2281(1) em—! u Bpamar. NOCTOsIHbIe B =4438,22(8)
H 4456,22(10) MTu, B’=4430,37(9) u 4448,30(10) MrIu.
B crekTpe naGmopanich BO3MyINEHIisl, BH3BaHNLe cMelle-
HHEM C CocefltMil KoneGat. coctosmmami. C. H. Mypany
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. 116: 244130x Difference frequency laser spectroscopy of the iy’
tundamental band- of CHiCNH*.  Ammno, T. (Herzbherg Ingt.
Astrophys., Notl. Res. Counc., Ottawa, ON Can. K1A 0RG). J. Mol
Spectrosc. 1392, 15(1-2), 654-65 (Eng). The first spectroscopic
wentification of CH;CNH* was made in a hollow cntlm(llc discharge
of CHsCN (~ 10 mtorr) and Hi(~ 500 mtorr) by observing the i
(N-H streteh)” fundamental band (v0 - 3527.2887 cm-t) with a
different frequency laser system. The band was perturbed and some
of the K structure was not resolved. The spectroscopic consts. were
detd. through a least-squares fit of the unperturbed lines. The
nature of the perturbation was clucidated in part in an anal. of the

“perturbed K =1 lines.
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# 8B1038. Teoperuuecikmii nouck Gonswmx PHMADeprossix
monexyn: NH;CH;, NHy(CH;);, NH(CH;); m N(CH;),. Theore-
tical search for large Rydberg moleculess NH;CH,;, NH,(CH;,),,
NH(CH;);, and N(CH;), /Boldyrev Alexander.l., Simons Jack
//). Chem. Phys .—1992 .—97 N2 9 .—C. 6621—6627
~—AHrn, &
Ha ocHose Heamnupwu. pacueTos npeAckasaHo cywect-
BOBaHMe u4eTbipex MeracTabunbHuix puabeprossix Monekyn:
NH;CHs,  NH(CH,); 7 RH(CH,); u N(CH;),. Paccmortpennsie
CATTEMBI  MMEIOT — JIOKANbHBIA  MMHUTAYM—Ha nosepxHocTu
NOTEHUMANLHON 3HEPruW, ORHAKO OHM TEPMOAMHAMMYECKM
HeyCTOH4YMBLI MO OTHOWeHMIO K OTpbisy H unu CH,. Onpege-

ﬂﬂ & neHsb! 6apsepsl guccoumauumu. bubn. 30, A. A. Cadonos
@i, N1,
71

X 1993 W8 Wiy
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N, U 1992

4 ‘ F
A/// [//%/,' / 118: 46193y Theorctical scarch for large Ryvdberg molecules:
x 75 methy derivatives of ammonium radical [NH:CHs, NH:(CHy)s,
R NH(CHs)s, and N(CHi):, NH(CHs)s, and N(CHi)i]).  Boldwrev,
/ ; &(/ Alexander L: Simons, Jack (Dep. Chem., Univ. Utah, Salt Lake
‘ )7 j City, UT 84112 USA). J. Chem. Phys. 1992, 97(9), 6521-7 (Eng).
. On the basis of ab initio calcns., four new large metastable Rvdberg
/' 7 mol.: NH:CHs. NH:CHd:, NHICH ), and NtUHa are predicted to
&Z/} -u- exist. All of these neutral species possess high-symmetry local min.
Z/ but are not thermodynamically stable with respect to loss of H or
CHis. Because they have pronounced barriers on the dissocn.
athways, they should be metastable. The dissocn. barriers for
&HACH.-)H decompg. to NHai(CHOa+H are smaller than for

/{/ L'/M‘Zéi\ﬁ dissoen. into NHatCH0 a1+ CHy.  Thus, the lifetime of N(CHjn

should be much longer than that of NH. due to the larger dissoen.

Y barrier and the heavier mass of the departing CHa species.
/LLW

C.A.1983, /18, v &
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1 17 61177, ~ MonekynspHasn cTpyKtypa NpoYoHMpoBaHHoro

.Auurana, HN/CCN*, no

1997

AAHHLIM CNeKTPOCKONMM B Munnu-

:MeTpoBoi obnactu. Molecular structure of protonated cyano-
.gen, HNCCN*, by millimeter-wave spectroscopy /Cazzo-
i G., Degli. Esposti C., Scappini F. //J. Chem. Phys .—1992
w—97 N2 9 .—C. 6187—6190 .—Awnrn :

{ B obnactu 130—270 [T\
‘Tonomepos HN'CCN* (1

U M3MepeHbl BpaWaT. CAeKTPbl M3o-
), HNCCN* (11), HSNCCN* ()

m HNCC™C* (1V) B ocHosHom koneBar. cocrosmum, Panee:

aBTOpamn  6binu HccneposaHbl  cnektpsl NHCCNT (V) "
DNCCN* (VI). Hous nonyyanu B oxnaxpaemom or —i130

Ao —150° C paspsgHom

MCTOYHMKE MNOCTOSHHOro TOKa, co-

Aepxawem cmecs H,/NCCN/Ar (1:1:4), Mpusepneno nono-
MeHue Habnogaembix nepexonos. 3HaueHus Bpawar. no-
crosHHbIx (B MIU) M nNocCTOsHHBIX UEHTPOBEeHOro uckaxe-

s (8 klu): | —4422,
0,52838; 111 —4320, 49

4404, 0,5268; 11 —4417, 16 553,
155, 0,50176; 1V —4305, 0,2207,

02207, 0,49898; V_—4438, 01064, 0,53013; VI —4158, 32201,




0,45089. DKcnepuMm. 3HAUEHWA ANWH cassein R(NH), R(N-C(H)),
R(CC), R(CN) & HNCCN* (8 A°):ro-crpykrypa—coots."
1,0057; 1,140; 1,376; 1,158; r-cTpyKTYp2 1,005878; 1,14099;:
1,37681; 1,15721. 3nauenns AnNMH ceazeir 8 HNCCN' cono-
CTaBNAIOTCA C AAHHBIMM MO MONEKyNam HCNH*, NCCN, HCN.
- - . —s B. M. Kosba
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/ 118: 29259 Molecular structure of protonated cyanogea,
HNCCN®*, by millimeter-wave spectroscopy. Cazzoli, G
Faposti, C.i  Scappini, F.  (Dip. Chim. *G. Cizmician®, Univ.
Bologna, 1 40126 Bologna, ltaly). J. Chem. Phys. 1892, 97(9),
6187-97 (Eng). The rutational ;K\‘tu of the 4 manceubstitutad”
isotopomers of pmu\mttd cyanogen HNBCCNS, HNCRXCON+, HSNCCN®,
5 and lNCCllh ¢, in t‘he gr\l)}‘lg_d \'\i)b::lt_‘ioml state were irl\ws!iga:ed in
the spectral region from 130-270 GHe, using a reg. glow discharpe
bﬂ/{’( W ) prodn. methad. From the moments of inertia of the $ monceubstituted
o) pecies; including the DNCCN® isotopomer (C. ot al, 1992) and of
W - the p'.-.rc'r.t species HNCCN* (Amano,: T., Scappini, F., 1991), the
carapiete 7 structure was obtained. The alchemy of the ion’ prodng
A/ MWM'A was further improved compared to the previous works, = .. iy .

8,,4._/3'9’3 U8, nY
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-12061091.  Aumepst HCN. ®otodnexrponmbii CNeKTp MMK-'
‘HoaueroHutpuna. HCN dimers: Photoelectron spectrum of
iminoacetonitrile /Evans Richard A., Lacombe Sylvie M.,
Simon Maryse J., Pfister-Guillouzo Geneviéve, Wentrup Curt
‘//). Phys. Chem. .—1992 .—96 ,No 12 .—C. 4801—4804
—AHra. ) ) :

HccnepoBanbl  (pOTOINEKTPOHHBIE CMEKTPBI OAHOrO M3 M3o-
mepos  coep.  (HCN),: MmuHoaueTonuTpuna HN=CH—CN.
fAetansHo onucaHa™ MeToauka ero nonyuewus nMponuiom
HATPMEBOW COMM  TO3UNTMAPA3OHA  LMAHODOPMAMHA] npu
200°C. Tlo cnekTpam 3adMKCHPOBAHO Takke HeBonbloe
l{\ﬂ . .kon-so obpasyrowerocs moHomepa HCN. MamepeHHsie sep-
v TUKanbHble nNOTeHUManbl MOHM3auuu coctasunu 11,60; 12,34;
13,09; 13,84; 14,51 3B. C nomowsto NONy3MNUpPHY. KBAHTO-
BOXMM. pacuetos metopom MHAM nocrpoeHa cxema opbu-
TanbHbIX YPOBHEH SHEPruM B CUCTEME M [AHA MHTEPNPeTauus
3KCNepUM. NMKOB B CnekTpe. ) A. B. Hemyxun,

X 1994 NRO.
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LNV 1992

$)2 61180. MeuunuuTpen: duepretuxa, KonebarentHsie
Aactotbl M monexynspHbie cTpykTypsl. Phenylnitrene: Energe-!
tics, vibrational frequencies, and molecular structures Kim
Seung-Joon, Hamilton Tracy P., Schaefer Henry F. //J. Amer.
Chem. Soc. .—1992 .—114 N2 13 .—C. 5349—5355 .—Awrn.
Hesmnupuueckum metrogom CCM MO ontumuauposausl
reometpun A, (To), 3By (T1), 3B, (T2), 3A, (T, 'A; (So), 'A,
(Sy) m A(S;)-coctosnuin ¢denunnuutpera CH;N (1). MUcnons-
30BaHbl ABYX3KCNOHEHTHbIH . ([3) 6asuc SPU30BAHHbIE
6asucet A3 (d) » A3 {d, p). Ontumusayus reomerpuu S,
nposeaeHa Takke AByxkOoHdurypay. merogom CCIM, T, T,
M /) . M Sp— MeTOAOM KOHGMrypalu. B3-Bus C y4yetom 1- M 2-kpar-
Hbix BO3byxpaenun B 6asuce A3 (d). Metrogom CCIM B 6aau-
cax A3 wn A3 (d) paccumuransl konebar. uactotet u MK-un-
TeHcMBHOCTU | B yKA3aHHBIX cOCTORHMAX. BbluMcnens: sHeprum
BEPTUKANbHOro BO36Y)XKAGHWUS pPSRAa COCTOSHUM M OUEHEeHBI
sHeprumn aauabartuu. Bo3bymaeHus. OcHOBHLIM cOCTOAHMEM

X 1993, N




I senserca To; So, Ty u T, nexar sblwe, coots., Ha 6200 cm™ "

(17,7 «kan/mons), 18600 u 32500 cm™'. Ty cocrosuue
umeer cummerpuio Cy, M no crpykrype 6nmusko k Gewsony,
ANS S; xapaKTepHa 3ameTHas anbTepHauMs ANWH CBA3eH B!
umkne, coctrosuue T, wnennockoe. ConocrasneHue pacuer-
‘HbIX BPAWAT. MNOCTOAHHbIX | W LMAHUMKNONEHTALUEHHUNBHOTO
pagukana CsHCN (ll) c 3kcnepum. AaHHbIMM  CBMAETENb-
CTBYeT B NONb3y TOroO, UYTO NONOCAa € MNONOXKEHHEM 368 um
B ras’ogasHoOm INEKTPOHHOM CNEeKTpe, MPMNUCHLIEABLIAACS

I, B pehcreuTensHoctn npuHagnexmt Il Bbubn. 37.
B. 4. becnanos

-
<



/[/& ); M/ C | | ' ' 1992

116: 70999v The millimeter-wave rotational spectrum of tertiary.
butyl isocyanide. Kisiel, Z. (Inst. Phys., Pol Acad. Sci., 02-668
Warsaw, Pol). J. Mol. Spectrosc. 1992, 151(2), 396-404 (Enz).
The millimeter-wave rotational spectrum of tert-butyl isocyanaide,
(CH»);CNC, was measured in the ground state and in the first
excited state of the doubly degenerate CNC bending mode s
Accurate spectroscopic consts. for both states were detd. from
frequency measurements spanning the range 146-333 GHz. The
results are compared with those for ter:-Bu cvanide, for which
k improved ground state sextic distortion consts. are reported. The
Mu W”{ exptl. quartic centrifugal distortion consts. and the Conolis couplizg
v )comt. “; re well reproduced by a nidimetnary force field calen.
Cotiolis c&xpling consts. for bending modes of linear segments
attached to sym. top Cx mols. based on a tetrahedrally substituted
carbon atom are compared ard factors responsible for changes in
their values are identified and discussed. } g

\ C.A 1998, [, n§
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WVt 1992

-

{ 117: 159780k The quadrupale coupling tensor of methylamine.
‘Kreglewski, Marek; Stahl, Wotzang; Grabow, Jens Uwe; Wlodarczak.
Georges (Fac. Chem., Adam Mickiewicz Univ., 60~780 Poznan, Pol.).
Chem. Phys. Lett. 1592, 1Y6(1-2), 155-8 (Eng). Accurate
quadrupole coupling consts. were detd. from the hyperfine splittings
of the JkI'=20Bi~-11B2 and 2E1+1+-11Ei~1 transitions (I' being a
; 'symmetry label) in the ground state of CH3NHa, recorded with a
/ Q //l/{ microwave Fourier transform 1ol beem spectrometer. These consts.,
combined with the data for CL;NH2 and CD3ND-2, were used for the
W Ve ‘calen. of the diagonal quadrupsle coupling tensor.

C.A. 1992, [[F N 16
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/ 116: 1159518 Rotational spectrum of isocyanomethane_acetylene
and a comparison of the properties of hydrogen bonds NC..HC
‘and CN_HC. Legon, A. C; _Lister,.P. G.. Rego, C. A.- (Dep.
Chem., Univ. Exeter, Exeter, UK EN4'4QD). Chem. Phys. Lezt.

/ ; , ”Cllﬁ‘ 1992, 189(3). 221-5 (Eng). Ground-siate rotatiozal specira of 4
ﬂﬂg isotopomers CHINC..HCCH, CHsNC.'HCCD. CHsNC.DCCH, axd
CHiNC...DCCD of a dimer of Me iscvyanide and acetylene were

5] & -/ e 1 . . < 3N
n}‘ Sbed. in 8 pulsed jet. The properties AC..H-C) azd k. detd. from
L/MM/ J W /qthe obsd. & copic consts. were cochbared with the o.:m;:cmu:g

/LLZ/ @/W/ﬂ/tﬁ/ quantities for the isomer CHICN.HCCH.
v

O A 199, 16, N 12"




Ipuenapg 1991

,', 120: 203150t Infrared spoctrum and normal coordinate calcu=

“lations of deutorated acrylamide. Mohan, S.; Sundaraganesan, N.;

{Raman Sch. Phys., Pondicherry Univ., Pondicherry, 605 014 India). "

Arabian J. Sci. Eng. 1992, ~ 17(4A), 497-504 (Eng). The IR’

spectrum of deuterated acrylamide as mull was measured in the

range 4000-180 cm-1. Normal coordinates treatment of deuterated
- acrylamide was carried out using f‘cncml quadratic force field, and

B the forco consts, were refined by the damped least-squaren method,

Z / C’/M{ //'Z//' The potential energy distributions In both general quadratic space

T / and symmetry coordinates are discussed in relation to the mixing of

0 M M ’/4,1 skeletal frequencies for deuterated acrylamide and the nature of the -
% ! A /1 abgorption bands, The vibrational mean amplitudes are also caled.

¢ A-199Y 140, w16
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¢ W /’ e ) /V:I_-TC .
L//‘-, ) { V1K IMI”' Acepocte of the CiHiNs potential energy surfscs:
5 X dinzapropylium fone (CHsNHNH¢, CHINNH,* and CH,NHNHs')
‘and dingapropyl radicals (CHNIINIL) studied by theory and

esperiment. Van Garderen, Harold F.;  Ruottink, Paul J. A;

Burgers, Peter €0 MeGibbon, Geaham A ‘Terlouw, Johan K.

{Theor. Chem. Group, Univ, Utrecht, 3584 CH Utrecht, Neth.), Int.

J. Maee Spectiom. lon Processea 1992, 121(3), 169 82 (Eng).

The CHiNp® avitem han been inveatigated by ab initio MO calena. at

the CDSEG-21G22//6 316G level of theory and by mana apectrometric

epts.  The enlena. confirm earlier cxptl. obaervations that the

disrapropvlium jona CHa-NH=NH*, 14, CHa-N=NH3z*, 2¢ and

Chs NH Ny, 3* and the hydrazonium jon CHy=N-NHa*, 4¢, are

stable utw'(u. ‘Theory predicta 14 and 2¢ to be higher in energy than

/LCW/LH? M .-‘ ¢, by 7 8 keal mol 3, cauning a nerious discrepancy with exiating
O (N6

aptl values, which indieate that 14 and 2¢ are conniderably more
stable than 3¢ ‘The theor. valuea are insensitive to inclusion of
electron vorrelation in the geometry detna. From a crit. evaluation of
ensting energetic data for NaHa¢, CHaN2* and C:;HiN* jons, and
allmion expta. on deuterium labeled apecies, it is concluded that
thewrv in correct and that several reported appearance energy (AF)

/')(. measurementa on hydrazinea are probably in ‘error owing to
" interferences from_tracea of amines.  From AE measurements not

Y Ve -~ - b il AI - N= / y 3
C_ 1199515 wdb -GN U



sffected by these interferencen, AH(3%) in propored to he 204 4 §
keal mol 1 from which theory leads ua to recommend AHr values of

211 £ 5 keal mol for 14 and 2+, Al initio caled. proton affinities for :
HN=NH, CHay N=NH and CH»-N=N-CHj lend to proposed enthalpiea

for 1* and 2¢ which are consiatent with theae values. Theory further .
predicta the ring-cloaed form of 3¢ to be a remarkahly stable apecien
(167 keal mol 1 aluwe 3¢) hut the hydrogen bridyed entity CHz=NHWNH,+
previonaly proposed to be responsible for the facile intercorversion
L!wrm 3¢ and 44, ix not a min. on the potential encrgy surface. In
fact, large enargy barriera (42- 63 keal mol-1) prohibit interconversion
amorig jona [¢, 2¢ 3¢ and 44, vin 1,2-H ahifta. Metantable CHsN3*

ions dissoc. to HCIN + Ni4* and to HCNH* + NHs and in

greement with expt., the renrtin’ configuration for HC:N formation |
8 the jon 4%, Formation of HC:N from 4* is exothermic but the
reverse barrier ia large (B4 kcal mol 1) thus accounting for the:
‘perristence of 4* in the gna phane and in neutral nolventa. The amall:

inctic energy release (Kt:lt) accompanying this reaction is rationalized

in terma of fon/dipole attraction in tﬁe dissocg. [HC:N--NHqJ+
complex. o e s e et o R



Rl

119: 1037362 Most siable lsomer and singlot-

separation in the HC«N molecule. Aoki, K

1998

triplet energy
.+, lkuta, 8.; Murakami,.

A. (Computer Center, Tok{o Metropolitan University, 1-1 Minami-o

Ohsawa,. Hachioji-shi, To

yo, Japan 192-03).

Chem. Phys. Lett,

1993, -209(3), -211-16 (Eng). Geometrical structures of various

fsomers in the HC«{N mol. were studied b
* . Moller-Pleaset perturbation (MP2) method with t!
D95 basia aet.  The relative stability was

the second-order
Huzinaga-Dunning
obtained using the

single-ref. SDCI+Q method with the ienernl contraction scheme of
the [6a3p2d1f(C and N)/3s2p1d(H)] basis set.

W' /’QWM lsomer is a ainglet (1) with a Cs-ring, being 8.6 kcal/mol lower in!
energy than the triplet linear 8. Several isomers exist within 1 eV of '

the moat stable apocies.

C. A 1993 13, y /0

The most stable.
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S

-7 22B1110. flensercs nu Moneuyna HC.N_ B rpunnemou
cocTOfHMM nMHeHHON. Is a friplet HCIR molecule linear?
/Aokl Kozo, lkuta Shigeru //J. Chem. Phys. .—1993 ,—gg
Ne 9 .—C. 7661—7662 .— Anrn. ‘

X.199Y, #34
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/993

YN NSSTA" The equilibrlum geomotry of HNCCN®, Botschyina,

eter,  Fluegge, Joetg: Seeget, Sigtun ~ (Inst. Phys, Chem., Univ.
Goettingen, D-W 3400 Goettingen, Germt'm_y). dJ. Mol. Spectrosc.
1993, 157(2), 494-8 (Eng). By combining exptl, ground-state
rotational consts, and ab initio vibration-rotation cou ling consts,, an
accurate equil. geometry was detd. for HNCCN+:r(NH) = 1.0126(5)
A, Ri(NC) = L1404(5) A, Ru(CC) = 13731(5) A, and Ra(CH) 2
1.1625(5) A. Estd. error bars in units of the last digit are given in
parentheses. Predictions are made for the rotational, centrifugal
distortion, and I-tvype doubling consts. of various isotopomers.
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120: 119664 The rotational spectrum of tertiary butyl isocyanide
up to 730 GHz - the observation and classification of the ks
splitting, Cazzoli, G.; Cotti, G.; Dore, L.; Kisiel, Z. (Dip. Chim.
*G. Ciamician®, Univ. Bologna, 40126 Bologna, Italy). J. Mol
Spectrosc. 1993, 162(2), 467-73 (Eng). The measurements of the
rotationdl spectrum of tert-Bu isocyanide, (CHs);CNC, were extezded
to 730 GHz, J = 124, and K = 80. The new mm-wave and sideband
“|R-laser measurements were combined with previcus resulis to

- vield accurate spectroscopic consts. for the whole frequency regica
éﬁﬂ&q W/:/@ 0-330 GHz. In the highest frequency transitiocs a splitsing in L.‘:.:x
I

= 3 lines was obsd., allowing the detn. of the splitticg const. k. The
known values of hy for Cn-type mols. are compared and empirical
rules for their bghu‘ior‘ are d_er_n‘qi and discussed.

c.A199Y, A&O/N/O‘
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L 119: 213095x Structuro and predissociation dynamics of the
2-propynenitrile dimer ((HCCCN)3): a high resolution infrared
study. Kertel, E. R, T.; Scoles, G.;  Yang, X. (Dep. Chem,,’
Princeton Univ., Princeton, N.J 08544 USA). J. Chem. Phys. 1993,
99(2), 876-84 (Eng). The IR apectrum of the HCCCN dimer has
been studied using the optothermal technique. Both the v and n
fundamentals have been recorded. Several hot bands pertaining to
these two bands were also obsd. The v band and the v + vi7 = w2
hot band have been analyzed to {jcld accurate mol. conats. for both
the upper and the lower atates. The atructure of the HCCCN dimer
(Y PAA //Z/; is detd. to be lincar. The red shift of the »i dimer band (outaide
/L/: (//M Y/ C-H stretch) from the corresponding monomer band in 2,95 cm-,
/ ‘while the red shift of the inside C-H satretching fundamental band
in about 67 cm ', The predisroen. lifetime of the vi = 1 atate is in the
range from 90 us to 16 nx, while the predisaocn. lifetime of the vz = |
atate s about 450 pa.  All obad. hot bands which involve the »
vibration show narrower line widtha than the fundamental vz band.
An explanation of this phenomenon in offered which involves the
angular dependence of the dynamic coupling between the inside C-H

stretching and the predissocn. C(_mrdinngc: )

049‘ /‘;:73/ ./L‘-QNAZU

as_ o




Souememusiomir 1983

(%[) W}

Qud - Jwochi-)

" 113: 48175t Vibrational spectrum and harmonic force field o
trimethylamine. Murphy, W, F.: Zerbetto, F.; Duncan. ! i

McKean, D. C. (Steacie Inst. Mol. Sci., Natl. Res. Counc. Cans. s
Ottawa, ON Can. K1A 0R6). -J. Phys. Chem. 1993, 97(3). 381 -
(Eng). IR and Raman spectra are reported for the isotopic spes s
trimethylamind-do, -ds, -de, ~dx. and -da. Revised assignments e
presented for several bands, in particular in the Me deforrmar. «
region. Ests. of the harmonic vibrational frequencies were made w

;an empirical procedure based on Dennison's rule. The mol. struct-ov,

and harmonic force field were caled. at the ab initio MP2.5-3500
level of theory, and the force field was fit to the harmonized evgp-.
frequencies by use of eight independent scale factors, The quanty -
the fit is excellent (std. deviation: 2.4 cm-!), and the resuits st
notable in that the largest variation between the various scale fact. e
is about 1%. The latter result implies that, for this mo!, ts
vibrational coordinates are accurately described by the unscaled st

initio calen. _

CA.1993 8, NE
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119. 169476w Vibrational frequencies from microwave ggw’s
semirigid bender prediction of the ri1 bending fundamental of.
pentadiynenitrile. Ross, Stephen C. (Dep. Phys., Univ. New:
Brunswick, Fredericton, NB Can. E3B 5A3). J. Mol. Spectrosc.!
1993, 161(1), 102-8 (Eng). A suitably extended version of the'
semirigid bender Hamiltonian of Bunker and Landsberg (J. Mol
Spectrosc. 34, 59-75 (1983)) is applied to the available microwave|
data for HCsN, including satellite transitions involving the low:
frequency rii bending vibration. The resulting nonlinear least-squares '
/7, 2 fitting of the semirigid bender Hamiltonian allows a prediction for;
,‘ //p} the »11 vibrational energy. The result of fitting two models for this’
Ly / ‘vibration is that the rntl! = 0° transition is predicted to lie at:
approx. 102 em-l. This is significantly higher than previous
predictions of about 75 cm-l. Experience with other mols. suggests
that the current prediction should be within about 10% of the actual ;
vibrational frequency. S RS ;

C.4.1993, 13, N /&
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, 120: 147460¢ The microwave spectrum of 2,6-lutidine, analysis

of internal rotation and WN hyperfine structure. Thomeen, C;

Dreizler, H. (Inst. Phys. Chem., Christian-Albreckts-Univ. Kiel,

24098 Kiel, Germany). Z. Naturforsch., A: Phys. Sci. 1993, 48(11),

1093-101- (Eng). The rotational spectrum of 2,6-lutidine, MexCsH,N,

was recorded between 6 and 26.5 GHz using pulsed mol. besm

M M - microwave Fourier transform oscopy. The rotational consty
are A = 3309.7139(8%) MHz, B =-1506.8639(101) MHz,.and C =

¢ M 1254.62153(14) MHz, the barrier to internal rotation of the 2 \,
IZ/W/ groups is V3 = 1:1752 kJ/mol,ctheir moments of inertia are L =
' 3.0503(9) uA2. The N nuclear quadrupole consts. are xu = +1.60%3}
MHz, xs» = ~4.572(3) MHz and xee = +2.972(5) MHz. _

@

c.A-/95Y, [20,N
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119: 32383h A high-resolution infrared study of 2-propyme=

. pitrile-hydrogen cyanide and 2-propynenitrile-hydrogen fiuoride

HCCCN-HCN and HCCCN-HF). Yang, X.; Kemtel E R T

les. G. (Dep. Chem.. Princeton Univ., Princeton, NJ (3344 USA\.

J. Chem. Phys. 1993, 93:1). 760-1 (Ezg). In a high-rescn IR

/ CAUL Y stody of the H-bonded compieses HCCCN-HCN asd HCCCN-HF

/ the results for the n band of HCCCN-HCN and the m band of

" HCCCN-HF are analyzed and compared with the C-H siretch bands

44{ COLAL 7} - obrained previously for HON-HCN, HCCON- HCCCN azd HON-HF .-
[ The n mdmenul bard involves the outside C-H stretching
vibration assocd. with the HCCCN unit. The » band is due w a

ﬂé{éw C-H stretch involved in the H bond. *
O A
O h 1985, 1/9 v g T
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Z internal rotation of the NHy subunit,

120, 2031001 "The microwave apecteum of eyalopropuno e ammonia,
A navel structure for eyelopropane complioxes, Forent, Susan 1.3
Kuczkowski, Robart Lo (Departmont of Chemintry, The Univeraity of
Nlu"lh{-’““- Ann Arhﬂl‘, ML 48109-1050 USA). ‘hem. l,’l‘Vn. I_l'“.
1994, 2130, D 02 (Fag),  ‘The microwave spectrum of the
eyclopropane-amuionia (CaHaldNHi) complex has boen obad, using a
puised nozzle, Fourier transform micrownve spectromotor,  ‘I'he
specteum is charactorintic of a sym, top, Bo = 2668.7161(4), with free

I'he spectra of the CaHg-WNH;,
Cae®NHy, and CiHeMNDa isotopomers were also measured. I'hig

-gives a structure in which the nitrogen of the ammonia interacts with

the top of tha cwloprupnno ring, resulting in a stacked structure with
Rem = 3.657(3). The quadrupole coupling const. of the nitrogen
nucleus is ¢Qq = -~2.509(2) MUz, e :
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122: 91800n The high-resolution infrared spectrum of cyano=
butadiyne, HCsN: the »7 band centered at 642 cm-l. Haas,
Sybille; Winnewisser, Gisbert; Yamada, Koichi M. T. (L Phys.
Inst., Univ. Koeln, D-50937 Koeln, Germana.n Can. J. Phys. 1994,
72(11&12), 1165-78 (Eng). The » IR band of cyanobutadiyne
(HCsN) was recorded for }he 1:3 tugebwlth hifh rgs.olg.”l;y TIIF
spectroscopy using a sample produced by gas elec. discharge. e
f\;’:fhmenml and the hot gan& arising from the »11 = 1 and 2 states
are identified. The mol. parameters, incl the rotational and
vibrational l-type doubling consts., were detd. accurately by
analyzing the spectra w’fether with the available microwave and:
millimeter wave data. he intensity perturbation caused by the-
ld—.type resonance in the (s»,»n11) = (1,1) state was clearly obsd. and
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' 123: 43302a Vibrational spectra and normal coordinate analysis
of N,N-dimethylacetamide. Mohan, S.; Murugan, R. (Raman
School of Physics, Pondicherry University, Pon icherry, 605 014
India). Proc. Natl. Acad. Sci., India, Sect. A 1994, 64(3), 391-9
(Eng). Raman and FTIR spectra of N, N-dimethylacetamide were.
recorded. The vibrational frequencies were assigned to various
modes of vibration from normal coordinate calen. using_simplified
general valence force field. Potential energy distribution of the
various modes of vibration study the nature of the absorption
frequencies and to make unambiguous vibrational assignment. A

0 /{ / a 4y { , least square technique was used to refine the force consts.
} d S
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{122: 170652u Ab initio rotational constants of the nitriles
derived from cyanodiacetylene (HC(CN). Moreno, Raul; Silla,
Estanislao; Tunon, Inaki; Arnau, Arturo (Departmento de Quimica
Fisica, Universidad de Valencia, Burjassot, Spain 46100). Astrophys.
J. 1994, 437(1, Pt. 1), 532-9 (Eng). The rotational consts. and the
dipole moments of the 14 hydrogenated nitriles derived from
cyanodiaceti'lene. its isomers, and those conformers for which exptl.
data is available have been calcd. with ab initio methods. The high
dipole moment of these compds., the presence of cyanodiacetylene in
different regions of space, as well as the great abundance of hydrogen
.in the dense clouds could lead to the detection of the species being
‘studied here in the interstellar medium. i

.. 1995, [2%, v /Y
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121: Y2417j An Investigation of the Acidic Properties of the
Methyl Cation and Its Possible Role as a Hydrogen Bond
Donor. Characterization of Complexes of the Type [H:C-H+o o *B]
(B = NHs, H:0, and HF). Uggerud, Einar (Department of
Chemistry, University of Oslo, N-0315 Oslo, Norway). . Am.
Chem. Soc. 1994, '116(15), 6873-9 (Eng). Results of quantum
chem. calcns. of the title complexes show that they are strongly
bonded. The bond dissocn. enthalpies (298 K) of the H:C-H+..B
bonds were calcd. to be 85-88, 71-74 and 44-47 kJ mol-! for B =
NH3, H:0, and HF, resp. The periodic trend in the bond dissocn,
enthalpies, C-H vibrational frequencies, and C-H bond lengths is
found to be in accord with a model of the interaction which in addn,
to the normal ion/dipole terms incorporates a variable amt. of

hydrogen bonding. The hydrogen bond character is most pronounced
. 6{ ? g in the complex with ammonia and practically absent in the complex

with hydrogen fluoride. The complex with water represents an
intermediate situation. The role of this general type of complexes in
gas-phase and condensed-phase reactions is discussed.

W Wy,
C.R. 7994, 721V E. Y f (-l AE
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f [élz 7 123: 211697d FTIR investigation of the IR-inactive fundamental
; v1q of 1,3,5-triazine via combined analysis of the hot band »2 +
S1¢-v1¢ and the combination band n: + wii. Bodenmueller,.

Wolfram; Rucif, Andreas (Sekt. Schwingungsspektrosk., Univ. Ulm,

D-89069 Ulm, Germany). J. Mol. Spectrosc. 1995, 173(1), 20522

(Eng). The vibration-rotation spectra of the »12(A"2), »12 + ri=v14(E'

e Eg") bands for 1,3,5-triazine have been measured with an FTIR

spectrometer, with the spectra resoln. being about 0.002 cm-1. A set

of accurate mol. consts. has been detd. for the ground state, and the

excited states viz = 1 and viz = wy-»1¢ band is found t have

pronounced PAPE structure. From a suitable combination of lines of
r) . viz + »u and n2 + v-vie, more than 1400 transitions of the
lL IR-inactive »14(E") have been obtained. The mol. consts. of the state
vie = 1 have been detd., with the std. deviation being about 2.6 x

‘10~ cm-l. .

.4 1395 13 mIé
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1151109. CHNI[2]{-}. Anuon-6upannkan H HOBBIft THI
peaKnHoHHOCNOCOGHOro HHTEpMEnHaTa. CHNI[2]{-): A biradical anion and a
potentially new type of reactive intermediate / Gordon M. S., Kass S. R. // J.
Phys. Chem. 1995. - 99, N 17. - C. 6548-6550. - Anm. Mecto xpanenns
ITITE esmnupnucckim Meronom MK CCIT B 6asuce 6-31 ++ I'O{*}{*}
BHIMONMHEHB! PACYCThl HIOMEPOB AHHOHA AHA3HPHAIIA () u ero m3oMepa
cummerpii C[2v] (II), B K-poM Ba aTOMa 23072 HE CRSI3aHBI APYT C NPYTOM.
Ioxa3ano, uto n3omep Il mpeacramser co6oit GupanHKaT-aHHOH H ABISCTC
PCAKIHOHHOCHOCOGHBIM  HHTEPMCAHATOM HOBOTO  THNA;  H30Mep
XapaKTepH3yeTcs  BHICOKHM  3HAYCHHCM JHeprHil  CBAIM  WIEKTPOHa
(DKBHB'0,8 3B). Temnorsi 06pasoBaist JHAJOMETaHAa H AHAINDHHA
paccuHTaHEl B IPHOTHXCHHH TCOPHH Tayccnan-2.

X.1996,17)
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123: 96305k Structure and spectroscopy of (HCN)a clusters:
cooperative and electronic delocalization effects in C-He o o N
hidrogen bondin(g. Kin{j Bretta F.; Weinhold, Frank (Theoretical
Chem. Inst. Dep. Chem., Univ. Wisconsin, Madison, WI 53706 USA).
J. Chem. Phys. 1995, 103(1), 333-47 (Eng). We investigate ab
initio energetic, structural, dielec., and IR spectroscopic properties of
linear (HCN)a clusters (extending the theor. levels and cluster sizes
Erevioual considered) to quant. characterize cooperative effects in

-H-~N hydrogen bondinﬁhat may be amenable to exptl. detection.
Our results indicate that large cooperative effects should be evident
in H-bond energies (~90% increase), intermol. sepns. (~0.10-0.15 A
shrinkage), av. dipole moments (~25% increase), and, particularly,
in CH stretching frequencies (~100 cm-! shift) and intensities
(~300%-400% _increase per monomer) as cluster size increases.
Such non-pairwise-additive effects lie outside the scope of empirical
potentials in common usage, and thus reflect fundamental inadequacies
of these potentials and the underclfnni "electrostatic® picture of H
bonding. We employ natural bond orbital (NBO) to examine
the detailed electronic ongma of cooperative effects, particularly the
dramatic ir intensity enhancements that may provide a unique
spectroscopic signature of concerted intermol. charge shifts. nBQ
anal. suggests how the nonlinear cooperativity effects can be
rationalized in terms of the fundamental nN—acn* "charge transfer®
("resonance”) nature of H bonding, manifested even in low-polarity
H bonds involving CH groups. .

/



{ 123: 240539j Calculated spectroscopic properties for NHs . HC(H.
Schulz, Bernd; Botschwina, Peter (Institut fuer Physikalische
Chemie, Universitaet Goettingen, Tammannstrasse 6, D-37077
Gottingen, Germany). Chem. Phys. Lett. 1995, 243(5,6), 378-86
(Eng). The hydrogen-bonded hetero—dimer NHs..HC(H has been
investigated by means of the CEPA, making use of a basis set of 210
contracted Gaussian-type orbitals. The equil. dissocn. energy is estd.’
to be 17.5£1.0 kJ mol-! and the equil. dipole moment is u, = -2.468
D, with the pos. end at the site of the ammonia protons. Compared
to the IR-active antisym. CH stretching vibration of free diacetylene
the wavenumbers of the CH vibrations in the complex are reduced by

- "126.6 cm-! (inner CH stretch) and increased by 4.7 cm-1:(outer CH -
‘ ) ‘stretch). The corresponding intensity ratio is 5.8. The pseudosym.
0, It The

;acetylenic CC vibration has a large intensity of 20 km mol-!,
'intensity of the sym. NH stretching vibration is smaller than in free
NH3 by a factor of 2. i ) :

e .

L. 4. 1965 123 /8
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125: 43862z Theoretical study of the electronic spectra of some

linear chain tetraatomic molecules. Singh, Chandrama; Singh, S.

Nath (DEPARTMENT PHYSICS, MAGADH UNIVERSITY, Bodh, 824234,

India). Acta Cienc. Indica, Phys. 1995, 21(1), 1-8 (Eng). The valence:

and Rydberg electronic states of some linear chain tetra—atomics like-

cyanogen, isocyanogen, isocyanic acid, and para—cyanic acid caled. under

semi—empirical SCF-MO-MR INDO/S scheme, are presented. The

”Z [ ﬂ / /{ L’B/{Z ? jonization potentials, S—S, S—T transitions and S—T splittings for these
& Ea mols. are discussed. The paper is provided with exptl. correlations as
Wty (g™ It i g

\
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1 124:245193x Sub-millimeter wave spectra of cyvanoacetylene
and revised ground state constants. Yamada, K. M. T.; Moravec,
A.; Winnewisser, G. (I. Physikalisches Inst., Univ. zu Koeln, D-50937
Cologne, Germany). Z. Naturforsch., A: Phys. Sci. 1995, 50(12), 1179-
81 (Eng). Sixteen new rotational transitions of cyanoacetylene in the
ground wvibrational state were easuvred at 570-710 GHz by the Cologne
sub—mm-wave spectrometer. The obsd. transition frequencies were
analyzed together with unpublished mm-wave data of the authors group
and with the data available in the literature. Precise rotational const.
and the quartic and sextic centrifuza! distortion consts. were detd.; B =
4549.058224(37) MHz, D = 0_.54411(.\19) kHz, and H = 0.0345{21) mHz.

MM CALMD)
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124:17668a High resolution infrared molecular beam spectros-
copy of cyanoacetylene clusters. Yang, X.; Kerstel, E.R. Th.; Scoles,
G.; Bemish, R. J.; Miller, R. E. (Dep. Chem., Princeton Univ., Princ-
eton, NJ 08544 USA). J. Chem. Phys. 1995, 103(20), 8828-39 (Eng).
High resoln. IR optothermal spectroscopy has been used to study small
clusters of cyanoacetylene, (HCCCN),, contg. three or more monomer
units. For the linear HCCCN trimer the fundamental of the free C-H
stretch vibration has been rotationally resolved and analyzed, yielding
a ground vibrational state rotational const. (B,) of 94.031(13) MHz. In
addn., an inner C-H stretch fundamental band of the linear trimer (ro-.
tationally unresolved) has been identified by observing the effect of large
elec. fields on the band shape. This assignment is also consistent with
spectral intensity measurements as a function of mol. beam stagnation
pressure. Predissocn. lifetimes of the upper states of these two bands
were detd. from the obsd. homogeneous linewidths. Several other rota-
tionally unresolved vibrational bands have also been obsd. The stagna-,
tion pressure and elec. field dependence of these spectra are used to est.
the cluster sizes and to make tentative structural assignments.

C.A/996, (AN, w
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' 125:68256t Linear and Cyclic Clusters of Hydrogen Cyanide'
and Cyanoacetylene: A Comparative ab Initio and Density Func-
tional Study on Cooperative Hydrogen Bonding. Karpfen, Alfred
(Institut fuer Theoretische Chemie und Strahlenchemie, Universit:;et
Wien, A-1090 Vienna, Austria). oJ. Phys. Chem. 1996, 100(32), 13474~
13486 (Eng). The equil. structures, the stabilization energies, the
harmonic vibrational spectra, and the IR intensities of linear and cyclic
hydrogen cyanide, (HCN),, and cyanoacetylene oligomers, (HC;3N),, were
caled. at the ab initio SCF and at the Moller—Plesset second—order
level, as well as with the aid of a d. functional method. Several extended
basis sets were applied. The systematic modifications of the most
important properties characteristic for the C—=H— — —N hydrogen bond
in these two series of intermol. clusters, in particular, the intermol.
distances, R(H— —N), the intramol. distances, R(C~H), the interaction

_—.energies per hydrogen bond, wita and without zero—point energy correc-

tions, the C—H stretching frequencies, n(C—H), and their corresponding
IR intensities were monitored as a function of the oligomer size and are
discussed in detail. The mode of convergence to the infinite chain limit
is described and found to be qual. quite similar in both systems. From
a quant. point of view, all features usually attributed to hydrogen—bond
nonadditivity are somewhat weaker for the cyanoacetylene clusters;this
is mainly a consequence of the mol. size. Tentative assignments are
suggested for the IR active vibrations of larger cyclic cyanoacetylene
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' 951194, Dncktponorpadiueckoe HCCAeA0BalHE CTPYKTYpPBI, BHYTPEHHCIO :

! BpaueHus i konebarenshsie cnextpst N,N-mamivunanamiaa / Kyukacs B.

i H., Kuases B. A., Bacunses A. C. // XK. ctpyxtyp. xumui. - 1996. - 37, N 3.
-C. 479-486. - Pyc. )
TMonyueHbl MONEKYNAPHbIE XapaKTEPHCTHKH - CTPYKTYPHBIC MapaMCTphl, .
NapaMeTpsl BHYTPCHHCTO BpAUICHHSA, YaCTOTHI HOPMAIBHBIX KoneOamuii
N,N-msTinwitanamiiia.  [eoMeTpiyeckoe  CTPOCHHE M BHYTpeHHee |

Prcy 199#



BpALLCHIIC HCCIEAO0BAHO METOLOM ra3oBoii anckTpoHorpaduir. Haiizeno, uro
KoHurypauna cesaseii aMHHHOrO aToma asota OnH3ka K MHpaMiansHoii:
<'='CNC 111,8° <CNC 109,1° ocuosusle mmuusl cBsaseii (A): N'="C
1,174; '="C-N 1,349; C-N 1,479; C-C 1,536. IToctpoeHa kapTa H3MeHeHHa |
KOH(OPMALKMOHHEIX 3HEprifi NMpH BPAaWICHHH OTHABHBIX [PYNM BOKPYr |
cpaseit N-C. ITonyuenst akcnepumenranshbie MK- 11 KP-cnexktpet yicroii |
Anakocti i p-pa B CCI[4]. [Tposeaen pacyeT 4acToT it GOpM HOPMANBHBIX
KoneGanHii i onpeaencHbl CIUIOBLIC MOCTOAHHBIC,

.



M =H=C

af inttio
VAU |
AT

V=0 | et [958

126: 162533y Ab initio calculations for propyne and the hydro-
gen—bonded complex NH,~H-C:C—CHj. Schulz, Bernd; Botschwina,
Peter (Inst. Phys. Chem., Univ. Goettingen, D-37707 Goettingen,
Germany). Mol. Phys. 1996, 89(5), 1553—1565 (Eng), Taylor & Francis.

‘The hydrogen—bonded cluster NH;~H-C:C—CHj has been investigated

by means of the CEPA, making use of a basis set of 198 contracted .
Gaussian—type orbitals. The caled. equil. structure is r;(N-H) = 1.0127
A, o, (£ HN-H) = 112.32°, R, (N-H) = 2.3593 4, r. J(acetylenic C-H) =
1.0690 &, R,,(CC) = 1.2078 A, Ry, (C~C) = 14711 §, r,.(C-H) = 1.0894
A'and B.(£ CCH) = 110.50°. The recommended equil. dissocn. energy:
is D, = 12.4 & 0.5 kJ mol~? and the calcd. equil. dipole moment is g, ='
—1.468 D, with the pos. end of the dipole at the ammonia protons.
Harmonic wave nos. and abs. IR intensities for the totally sym. modes
are caled. Compared with free propyne the acetylenic CH stretching
vibration experiences a bathochromic shift of 93 cm~? and an intensity
enhancement by a factor of 5.5.

O A 1997, 126 xR
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[) - / I/ sl /4/ 124:299408q Symmetry properties of inversion-bending Hamil-
tonian of dimethylamine. Senent, M. L. (Dep. Chem., Brock Univ.,

'St. Catharines, ON Can. L2S 3A1). Int. J. Quantum Chem. 1996, 58(4),

399-406 (Eng). The coupling between the NH hydrogen inversion and

the CNC bending modes of dimethylamine (DMA) is analyzed from ab-.

initio calens. For this purpose, the vibrational Hamiltonian is defined,

from the symmetry properties of the kinetic and potential operators.:

The two fundamental frequencies-are detd. with the Moeller—Plesset

perturbation theory up to four order (MP4). Calcd. band positions are:

2 compared with data derived from other models-in one dimension that!

¢ ) reveal the strong effect of the interaction terms on the inversion bands..'

The frequencies of two components of the wagging fundamental arei

obtained to be 794.3 and 793.4 cm=? with the two-dimensional model,’

in good agreement with exptl. data.

@
e.4. 1996, I ¥ 22
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[ 124: 130228v Time-resolved infrared diode laser spectroscopy
il of the v band of the cyanomethyl radical (H,CCN). Sumiyoshi,
D?/ Yoshihiro; Tanaka, Keiichi; Tanaka, Takehiko (Fac. Sci., Kyushu Univ.,
Fukuoka, Japan 812-81). J. Chem. Phys. 1996, 104(5), 1839—45 (Eng).
The IR spectrum of the cyanomethyl radical (H,CCN) generated by the
193 nm excimer laser photolysis of chloroacetonitrile was obsd. by time—
resolved diode laser spectroscopy. About 50 lines, involving those split ’
into doublet due to the spin—rotation interaction, were assigned to rovi-
brational transitions in the vs(CH,~wagging) band of cyanomethyl. The
mol. consts. in the vg vibrational state were derived from the anal. of
the obsd. wave nos., resulting in the rotational consts., A=9.095 03(21)
em™!, (B+C)/2=0.335 363 4(41) cm~?, and (B~C)=0.011 503 6(71) cm=-?,
and the spin—rotation interaction const. ¢,, = —2.143(47) x 10-2 cm=™1,
A where the figures in parentheses are 2.5 std. deviations to be attached
to the last digit, the consts. in the ground state being fixed to the reported
f values from microwave spectroscopy. The band origin detd. v,=663.793
98(85) cm~! is consistent with the value derived from the band origin
detd. v,—663.793 98(85) cm~1 is consistent with the value derived from
the photo—detachment of v,—663.793 98(85) cm-? is consistent with the
value derived from the photo—detachment spectroscopy and the H,CCN-
anion. Large changes in the rotational const. A and the centrifugal
distortion const. Ak on vibrational excitation from the ground state to
the vs state are accounted for by the a—type Coriolis interaction of the

vs vibrational state with the v, (CH,~rocking) and Vs(in—plane /ccn—
LO 4 /7\? { /Z ndipg) yibrational states.
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“’7 } 24B1733. HMNudpaxpacHas IOJYNPOBOLHMKOBAX
‘nasepHas CHeXTPOCKONMA C pa3pelleHWeM BO
'BpeMeHM IIOJIOCHI V5 ~PaAMKala NIMaHOMETMJIa
'(H,CCN). Time-resolved infrared diode laser spectroscopy
of the vs band of the cyanomethyl radical (H;CCN)
/ Sumiyoshi Yoshihiro, Tanaka Keiichi, Tanaka Takehiko
/] 3. Chem. Phys.— 1996.— 104, e 5.— C. 1839-1845.—
Axri.
C paspellenieM BO BPeMeH}, METOLOM NOJyNPOBOAHUKOBOI
Ja3epHON CIEKTPOCKOMMM MCCIENOBaHa CTPYKTYPa NOJIOCH
Z( ﬂ - nedopMalOHHOro Konebanus vs(CH2) panuxanos HoCCN,
obpasyroumxcs npu ¢oTomise XJIOpalle TOHU TpHIa “H3dy de-
niem (193 HM) SKCHMEPHOTO Nasepa. Monyyens crenyio-
IIMe MOJIeKyJAApHble TOCTOAHHLIE (s CM—I): vp=663,794,
A=9,09503, (B+C)/2=0,335363, (B—C)=0,011504, €aa=-
2,143-10"2 (XOHCTaHTa CIHH-BpalllaTeTLHOTO B3auMozeii-
CTBHA). B B. M. Kos6a

X 1998 wdd
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126: 81448x Laborntory detection of the ¢yanopolyyne HC,,N.
Travers, M. J,; McCarthy, M. C; Kalmus, P,; Gottlieb, ¢, A.; Thad-
deus, P, (Division of Applied Sciences, Harvard Uru'versity. Cambn’dge;

USA).

the lab,, and the frequency of 21 rotationa] transitions in the band 5-12

Hz was measured to a few parts in 107; correspondingly Precise valyeg

for the rotational const, and centrifugal distortion const. were obtained

from a least—squares fit to the data. B, = 106.97253(4) MHz, Dy =

M! M 2 0.092(10) Hz (uncertaintjeg in parentheses are 1¢ in L!'xe last significant

eﬂ than any yet detected in Space, probably lie in the band 5-30 GH; and
M W‘ - can should be caled. from B, and D, to better than 0.1km s-1 j, equiy,

C.A. 1999, 126, 6
— 0
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./.. 128: 28134g Coupled cluster calculations for HC,N, HC,NH* and
2 /q C,N, molecules of interest to astrochemistry. Botschwina, P.; Horn,
7 M.; Markey, K.,; Oswald, R. (Institut fur Physikalische Chemie, Uni-
versitat Gottingen, D—37077 Gottingen, Germany). Mol. Phys. 1997,
92(3), 381-392 (Eng), Taylor & Francis. Large—scale coupled cluster
calens. were carried out for linear HC;N, HC;N* and C;N (2[1 and 23,
states). Accurate equil. geometries (bond lengths accurate to better than
”W/ 0.001 A) are established. The ground-state rotational const. of HC;-
NH?~ is predicted to be B, = 553.8 + 0.5 MHz. Owing to its large equil.
8 dipole moment of 6.35 D it may be a suitable candidate for forthcoming
exptl. study by microwave spectroscopy or radio astronomy. Various
W } predictions are made for HC;N and HC;NH* to facilitate their detection
by IR spectroscopy. Partially restricted open—shell coupled cluster cal-
cns. including connected triple substitutions yield the 2[1 and 23 states
of C;N to be very close in energy and substantial rovzbromc interaction
is expected

(77/1/ KL @
(A 1998, 728, /3
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! 130: 58565g Microwave spectrum and barrier to internal rota-

tion in ortho—tolunitrile. Jaman, A. I; Maiti, S;; Nandi, R. N. (Saha

Inst. Nuclear Phys., VAF, Calcutta, 700 064 India). J. Mol. Spectrosc.

/t 1998, 192(1), 148—151 (Eng), Academic Press. The microwave rotational
/ %W spectra of ortho—tolunitrile (CgH,CH,CN) were studied in the ground
 torsional state in the frequency ranges of 22.0-26.0 GHz and 32.0-37.0

GHz. The true rotational consts. are A, = 2890.98 MHz, B, = 1499.75

/ / 7 MHz, and C, = 993.58 MHz. A least—squares anal. of the A E splittings

of 16 transitions resulted in the values of V3 = 533.53 cal/mol and 8, =
54.22°, assuming Vo = 0 and I, = 3.2 amu. Az (c) 1998 Academic

@
CJ 1999, 13045
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y 5 f— ’ - 127:197000v Ab initio anharmonic force fields and spectro-
. ’ " scopic properties for HC;sN and HC3NH*, molecules of interest to
/‘ astrochemistry. Botschwina, P.; Heyl, Ae,; Oswald, M.; Hirano, T.
5. (Institut fur Physikalische Chemie, Universitat Gottingen, D-37077 Got-
tingen, Germany). Spectrochim. Acta, Part A 1997, 53A(8), 1079-1090
(Eng), Elsevier. Large—scale coupled cluster calens. were carried out

for HCsN and HC4NH-. Accurate equil. geometries (~0.0005 A ac-

o ‘ﬁo curacy) are predicted for both species. The equil. rotational const. of '

] é /LO J HC;NH+ is B, = 1294.1 MHz, which should also be a good est. for the

. A ground-state value B, HCsNH* has a remarkably large equil. dipole

%é Z f My ) moment of u, = 3.811 D and may thus by a suitable candidate for
{) - :

(; L .HCsN, strong anharmonic interaction is predicted between v, and 2v5"

CH NG L S



ALK e

o vememcecen am -

128: 107763q Coupled cluster calculations for HC,NH*, a cation
of interest to astrochemistry. Heyl, A.; Botschwina, P.; Hirano, T.
(Institut fur Physikalische Chemie, Universitat Gottingen, Tam-
mannstrsse6, D-37077 Gottingen, Germany). J. Chem. Phys. 1997,
107(22), 9702-9703 (Eng), American Institute of Physics. An accurate
equil. geometry was obtained for the astrochem. important cation HC,,-
é) ” NH* by coupled cluster calens. including connected triple substitutions
. ) [CCSD(I)} and empirical corrections. The corresponding equil. rotational '
17(' 0 ), const. is B, = 286.2 MHz. A large equil. dipole moment of 4, = 9.26 D
/ is predicted, which should facilitate the detection of the cation by

AW) microwave spectroscopy and radio astronomy. Wave nos. for the har-:
¥ monic stretching vibrations of HCo,NH+ are reported. '

CA-19¢98, 128,49
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Q [ éﬂ O)W / 127: 167056a Comment on "Structure and spéctroscopy of (HCN),, -

omppr
L eactip

’

C_ 4. [199% 1F 5 /2.

-1030-1031 (Eng), American Institute of Phys

/99K

clusters: cooperative and electronic delocalization effects in
C-H-N hydrogen bonding" [J. Chem. Phys. 103, 333 (1995)). Stone,
A. J.; Buckingham, A. D.; Fowler, P. W.

(Dep. Chemistry, Uniy.
Cambridge, Cambridge, UK CB2 1EW). J. Chem. Phys. 1997, 107(3),

ics. A polemic is given on
the of B. F. King and F. Weinhold (ibid. 1995, 103, 333) concerning
structure and spectroscopy of (HCN),, clusters: cooperative and electronic

delocalization effects in C-H-N hydrogen bonding.

'
S
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M 127: 269635f The microwave spectrum of the cyanomethyl radi- -
0.7 cal CH,CN(®B,). Saito, Shuji; Yamamoto, Satoshi (Inst. Mo]ecular,
Science, Okazaki, Japan 444). J. Chem. Phys. 1997, 107(6), 1732-1739'

(Eng), American Institute of Physics. The rotational spectrum of the:

cyanomethyl radical CH,CN in its 2B; ground electronic state was studied

by microwave spectroscopy using a source—modulated spectrometer

-equipped with a free—space cell. The CH,CN radical was generated in

the cell by de—glow discharge in pure MeCN, and CD,CN in CD,CN.

Fifty a type R—branch rotational transitions were measured in the

frequency region of 80 to 282 GHz, where fine structure and hyperfine

// AZ structures die to the N and H nuclei were resolved for lower~N trans;.
N, 8 / tions, but only the fine structure for higher=N transitions. Similarly’

fine—structure resolved rotational transitions were measured for CD,-

/?ZL ’[mé /(./{ # CN in the frequency region of 190 to 286 GHz. The mol. consts. of CH,-
/

/ CN, including the fine-structure consts. and hyperfine coupling consts,'

//L L a / é ”Z A’due to both the nuclei of N and H, were precisely detd. by least~squares’

(2 i/ methods from 146 obsd. spectral lines, including 36 astronomically obsd.

lines for the K, = 0 components, of N = 1-0 and 2-1 from a dark cloud

. TMC-1. Those of CD,CN were similarly obsd. from 92 obsd. spectral

lines. The rotational consts. of both the species were used to derive mol.’

A / 57‘2' structural parameters of CH,CN: ro(CN) = 1.191%13) A, ro(CC) = 1.3680-'
C . 4 . 9 / 12 A, ro(CH) = 1.0894(7) X on the assumption of 120.22° for £ HCH.:"

: The spin densities of unpaired electrons estd. from the hyperfine coupling

/Z; /g consts. for the N and H atoms are consistent with the mol. structure
X7, N obtained. _ _ _____.... ... _____ o]
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127: 363630x Infrared spectra of (HCN), clusters in low-—
temperature argon matrixes. Satoshi, Kudoh; Takayanagi, Masao;
Nakata, Munetaka (Graduate School of Bio—Applications and Systems
Engineering (BASE), Tokyo University of Agriculture and Technology,
Saiwai—cho, Fuchu, Tokyo, Japan). J. Mol. Struct. 1997, 413-414, 365~
369 (Eng), Elsevier. The IR spectra of the HCN monomer, linear (HCN),
9 and cyclic (HCN); were measured using a low—temp. matrix isolation
M ) technique. Linear (HCN), and cyclic (HCN), were produced by the pho-
tolysis of s—tetrazine and s—triazine resp. Vibrational analyses of the
W // wm a’ IR bands for the C—H stretching mode and the C-N stretching and
/ / H-C-N bending modes were performed with the aid of ab initio calens.;
geometrical optimization was carried out using the d. functional theory
method with a 6—-31++G"* basis set.

@
C.A. 1993, 12wk
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' 129: 222590p The isocyanopolyynes HC,NC and HCeNC: Micro- |
wave spectra and ab initio calculations. Botschwina, P.; Heyl, A.;
Chen, W.; McCarthy, M. C.; Grabow, J.-U.; Travers, M. J.; Thad-
deus, P. (Institut fur Physikalische Chemie, Universitat Gottingen, Tam-
mannstr. 6, D-37077 Gottingen, Germany). J. Chem. Phys. 1998, 109(8),
3108-3115 (Eng), American Institute of Physics. Rotational spectra of
HC,NC and HCgNC, linear mols. of interest to interstellar cloud chem.,
were recorded by Fourier transform microwave spectroscopy, and the
ground state rotational consts. are 1401.18227(7) and 582.5203(1) MHz.

N quadrupole hyperfine structure could be obsd. for HC,NC. From
coupled cluster calcns. including connected triple substitutions accurate
equil. structures (uncertainty in bond lengths ~0.0005 A) could be
established for both species. The equil. dipole moments, predicted to be
-3.25 and -3.49 D for HC,NC and HCeNC, resp., exhibit large correla-
tion effects of 30 and 33%. Lot .
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/ 130: 73140h Microwave spectra of the methylcyanopolyynes
CH4(C:C).CN,n =2, 3,4, 5. Chen, Wei; Grabow, J.-U.; Travers, M.
J.: Munrow, Michaeleen R.; Novick, Stewart E.; McCarthy, M. C;
Thaddeus, P. (Harvard—Smithsonian Cent. Astrophys., Cambridge, MA
02138 USA). J. Mol. Spectrosc. 1998, 192(1), 1-11 (Eng), Academic
Press. The ground state rotational spectra of four methylcyanopolyynes .
CH,4(CiC),CN, CH;(C3C);CN, CH4(C:C),CN, and CH,(CiC)sCN were

measured between 6 and 22 GHz by Fourier transform microwave
spectroscopy. For CH,(CiC),CN, previously gbsd. by Alexander et al. [J.
Mol. Spectrosc. 70, 84-94(1978)) eight transitions were obsd., each with
sufficient resoln. to det. the N quadrupole hyperfine const. for the 1st
time: eqQ = —4.25(3) MHz. The longer three methylcyanopolyynes are
new; for these, from 10 to 21 rotational transitions were detected and
precise values for the rotational and the leading centrifugal distortion,
consts., and eqQ for CHj; (C3C),CN, were detd. (c) 1998 Academic Press.

e 1999 ,é?f’n/é |
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128: 210216n Laboratory detection of a new carbon chain radi-

cal: H,CCCCN. Chen, Wei; Mccarthy, M. C.; Travers, M. J.; Gottlieb,

E. W.; Munrow, Michaeleen R.; Novick, Stewart E.; Gottlieb, C. A.;

Thaddeus, P. (Division of Engineering and Applied Sciences, Harvard"

University, Cambridge, MA 02138 USA). Astrophys. J. 1998, 492(2, Pt.

1), 849-853 (Eng), University of Chicago Press. ‘H,CC:CC:N was

detected in a supersonic mol. beam by Fourier transform microwave

spectroscopy. For the normal and 3N species, 89 and 40 hyperfine

Ly components, resp., from 4 successive rotational transitions (N =2 — 1
/[ / / /7} M/ [/u’/ to 5 — 4) in the lowest energy (K, = 0) rotational ladder were measured -
"/7 at 8-22 GHz to an uncertainty of 5§ kHz. With this data, the microwave
i / consts. of *H,CC:CC:N, including the fine and hyperfine coupling consts.,
are detd. to high accuracy, and the most interesting lines in the radio ’
spectrum from an astronomical standpoint can now be caled. to a frac-

tion of 1 km s~ in equiv. radial velocity.

R

CA- 1997, 128 )N [7
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130:116581x Ab initio determination of band structures of
vibrational spectra of non-rigid molecules. Applications to me-
hylamine and dimethylamine. Smeyers, Y. G.; Senent, M. L.; Villa,
M. (Instituto de Estructura de la Materia, C.S.I1.C., Madrid, Spain
E-28006). Adv. Quantum Chem. 1998, 32, 145—-166 (Eng), Academic
Press. The ab initio detn. of the band structures of IR spectra is described
giving as examples the Me torsion and amine wagging in methylamine
and the double torsion in dimethylamine. The influence of the amine H
sym. bending and the CNC skeleton sym. bending is considered in methyl-
amine and dimethylamine, resp. For this purpose, the potential energy
surfaces and kinetic parameters are detd. at the RHF/MP2 levels with
large basis sets. The numerical results are fitted as a function of the
vibrational angles to conveniently symmetry adapted functional forms.

O
130 VNG



The Schroedinger equations for the nuclear motions solved by expanding
"the solns. into products of trigonometric functions. From the energy
. levels, the vibrational functions and the elec. dipole moment variations

the bands locations and intensities are detd. The calcd. spectra are

compared with the available exptl. data. In the case of methylamine,
the torsional splittings and frequencies are relatively well reproduced,
whereas the wagging frequencies appear to be slightly too high. In the
case, of dimethylamine, the sym. and antisym. torsion modes are very

:well reproduced, whereas the CNC bending frequencies appear also to

‘be too high. (c) 1998 Academic Press.
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F: (HCN)n-
p: 3
130:257555 Electron binding energies in
linear dipole-bound (HCN)n- (n=2- anions.
Gutowski, Maciej; Skurski, Piotr
(Materials and Chemical Sciences Pacific
Northwest National Laboratory, Richland, WA
99352, USA). Chem. P Lett., 300(3,4), 331-338
(English) 1999 The (HCN)2- anion was
studied at the coupled cluster level of theory
wit single, double, and non-iterative triple




excitations whereas equil. struc and electron
binding energies for larger linear (HCN) n-
(n=3-5) clusters detd. at the second-order
Moller-Plesset (MP2) level. The ~ adiabatic
elec affinity of (HCN)2 was found to be 399
cm-1 and trends in phys. meaningfu components
of electron binding energy, such as static

Coulomb, dispersion polarization
stabilizations, were detd. for this series of
clusters. The dipole-bound anionic state was

found for the pentamer with the MP2 vertic
electron detachment energy of 92 cm-1l.
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131: 51437d Laboratory detection of the ring-chain carbenes
HC,N and HCgN. McCarthy, M. C.; Grabow, J.=U.; Travers, M. J;
[ \ Chen, W.; Gottlieb, C. A.; Thaddeus, P. (Harvard—-Smithsonian Center
é for Astrophysics, Cambridge, MA 02138 USA). Astrophys. J. 1999, 513(1,
Pt. 1), 305-310 (Eng), University of Chicago Press. The highly polar
ring—chain carbenes HC,N and HC,N, formed by substituting either CN
or CCCN for a H atom in cyclopropenylidene (c=C3Ha), were detected
in a supersonic mol, beam with a Fourier transform microwave spectrom-'
eter...Seven a— and 4 b-type rotational. transitions of HC,N and 11
a—type transitions, of HCeN, each with resolved N nuclear quadrupole .
hyperfine structure, were measured between 6 and 21 GHz, yielding -
é’ /é’ K precise values for the 3 rotational consts.; the leading centrifugal distor-
tion consts., and the quadrupole coupling consts. . Like the hydrocarbon
o L/ILL carbenes CgH;, C;H,, and CgHj;, both new mols. have a planar ring—’
W chain structures and singlet. electronic ground states. The strongest
lines of HC,N can be detected with a signal—to—noise ratio exceeding
10 in a total integration time of <1 s, but the lines of HCeN were nearly
100 times weaker. . .

CB 1999 13/, 4%
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F: HC4N

P: 3

132:16656 Rotational spectrum and theoretical

structure of the carbene HC McCarthy, M, Cud
" Apponi, A. J.; Gordon, V. D.; Gottlieb, C. A.;

Thaddeus P.; Daniel Crawford, T.; Stanton, John F.
Harvard-Smithsonian Center for Astrophysics
Cambridge, MA 02138, USA J. Chem.

Phys., 111(15), 6750-6754 (English) 1999
Following a high-level coupled cluster

calcn., the rotational spectrum o the bent HC4N

C.7-A800, 132



singlet carbene was detected in a supersonic mol.
beam by F. transform microwave spectroscopy. The
three ' rotational consts., the lead centrifugal
distortion consts., and two N hyperfine coupling
consts. high accuracy. The rotational consts.
agree with those calcd. ab initio to be than 0.5%.
Like the isoelectronic CS5H2 carbene of similar
structure, HC4 fairly large centrifugal distortion
and a large inertial defect. The cal dipole moment
~of HC4N is 2.95 D.




1999

132:16656 Rotational spectrum and theoretical
structure of the carbene HC4N. McCarthy, M.
C.; Apponi, A. J.; Gordon, V. D.; Gottlieb, C. A.;
Thaddeus, P.; Daniel Crawford, T.; Stanton, John F.

Harvard-Smithsonian Center for Astrophysics

Cambridge, MA 02138, USA J. Chem. Phys.,
111(15), 6750-6754 (English) 1999 Following a high-
level coupled cluster calcn., the rotational spectrum
of the bent HC4N singlet carbene was detected in a
supersonic mol. beam b Fourier transform microwave
spectroscopy. The three rotational consts., leading
centrifugal distortion consts., and two N hyperfine
coupling cons high accuracy. The rotational consts.
agree with those calcd. ab initio better than 0.5%.
Like the isoelectronic C5H2 carbene of similar
structu HC4N has fairly large.centrifugal distortion
and a large inertial. defect. The calcd. dipole moment !
of HC4N is 2,95 D. HC4N

C.A- 2600, 130
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130: 145548x Rotation—vibration constants for the Y15 Va2, Vzay |
Vaz + V24, and ground states in pyrrole (12C4HsN). Mellouki, Abde- :
loihid; Auwera, Jean Vander; Herman, Michel (Laboratoire de Chimie
Physique Moleculaire, Universite Libre Bruxelles, 1050 Brussels, Belg.).
J. Mol. Spectrosc. 1999, 193(1), 195-203 (Eng), Academic Press. The
IR spectrum of pyrrole was recorded at 0.005 cm=1 spectral resoln. using
a Fourier transform interferometer. The rotational anal. of the sym.
out—of—plane C-H bend 22, fundamental band at 722.132993(5) cm—!
was performed, allowing 6760 lines to be assigned. These lines were |
L' fitted simultancously to literature data on v, (Mellouki, A, et al., 1997) !
and microwave lines (Wlodarczak, G., et al., 1988). A set of rotation
parameters was detd. for the ground state in I' and III' representations,
together with vibration—rotation_consts. for the vy = 1 and vy2 = 1

Ch 4999 43 a. 2
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i vibrational states. The fine structure in the strongest of the hot bands
"in that range was highlighted by division, from the exptl. data, of the

spectrum of the 22, band, computed using the vibration—rotation .
parameters. The rotational assignment of 930 lines in the strongest hot :
band was performed. The 22,!24,! vibrational assignment is proposed, |
leading to X204 = 1.90 cm=1. The transition dipole matrix element for
the 220! band is estd. to [(¥azleclyo)l = 2 x 10=4 D. (c) 1999 Academic I
Press.
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P: 3
132:180217 Ion-molecule reactions producing
HC3NH+ in interstellar space. Forbiddenness of the
reaction between cyclic C3H3+ and the N atom. '
Takagi, Nozomi; Fukuzawa, Kaori; Osamura,
Yoshihiro; Schaefer, Henry F. III Department of
Chemistry, Tokyo Metropolitan University Tokyo
192- 0397, Japan Astrophys. J., 525(2, Pt. 1),
791-798 (English) 1999 The reaction between cyclic
C3H3+ and the N atom is thought to be a key element
in the synthesis of the interstellar mol. HC3N,
which is the most abundant species in the
cyanopolyyne series in dark clouds. We have exam'
the potential energy surfaces for the reaction
between cyclic C3H3+ and t atom using ab initio

C -2 2000, 132




quantum mech. methods to confirm whether this reacti
is feasible in interstellar space. The potential
energy surface between cyclic C3H3+ and the ground-
state N atom is, however, predicted to be repulsive.
The reaction between cyclic C3H3+ and the N atom
ground state (45) is concluded not to produce HC3NH+
in interstellar space, in addn. t the fact that this
reaction is spin-forbidden. The alternative pathway
t produce HC3NH+ 1s the reaction between HCCH+ and:
HCN. This reaction is f to be very crit. for the .
prodn. of HC3NH+ and the H atom becaduse this pro’
requires several reaction steps in a complicated -
unimol. rearrangement an must go through an energy
barrier which is very close to the energy of th
reactants. The other possible way to produce HC3NH+
is shown to be the reaction between HCCH+ and HNC.
The theor. potential energy surface sugg that the
HCCNCH+ isomer of HC3NH+ cannot be formed from HCCH+
"+—HUCN becau of the endothermicity and the high .
/energy barrier for_ this process. The present study )
“ysupports the view Ehat. the ion-mol. reactions are}

—

Jnot a significant s&outce . for -the --prodn. of the

_|HC3NH+, and therefore  of the  HC3 mol. din [==
iinterstellar space.  The probable pathways to form
JHC3NH+ are the reaction HCCH+ . + .HNC. and the

;protonation of HC3N, produced mainly via neutral-
jneutral reactions.
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132:151439 Detection of the triplet HCAN radical by
Fourier transform microwave spectroscopy. Tang, J.;
Sumiyoshi, Y.; Endo, Y. Meguro-ku, Koma  3-8-1,

Department of Basic Sciences, The University of Tokyo
Tokyo, Japan Chem. Phys. Lett., 315(1,2), 69-
74 (English) 1999 The triplet HCAN radical in a linear
C-chain form was detected by Fourier transform microwave
spectroscopy for the 1st time. Rotational transitions
with fine and hyperfine structures, ~
130 lines in total, were obsd. in a pulsed-discharge-
nozzle supersonic expansion of the HC3N sample dild. in
Ar buffer gas. The spectrum was assigned to the linear
HC4N radical by various combinations of discharge gases,
by the rotational, fine and hyperfine structures, and
most decisively, by comparison of the detd. mol. consts.
with those of the HCCN radical.

C. A R8E0, (32X
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P: 3

133:302714 Accurate Equilibrium Structures and
Equilibrium Dipole Moments for CH3CNH+ and
CH3C3NH+. Botschwina, Peter Institut fur

Physikalische Chemie  Gottingen D-37077, Germany
T Mol. Spectrosc., 203(1), 203-204

(English) 2000. Ab initio calcns. of CH3CNH+
and CH3C3NH+ were performed and the results were
presented. Five different methods with five

different basis set were used for each compd.
Calcd. equil. bond lengths, total energies and
equil. rotational consts. as well as equil. elec.
dipole moments were presented. - =




F: Pyridine

A Ls s/

133:288248 The Low-Lying Excited States of Pyridine.
Cai, Zheng-Li; Reimers, Jeffrey R. School of
ChemistTy, University of Sydney 2006, Australia

J. Phys. Chem. A, 104(36), 8389-8408 (English)
2000 The authors assign the obsd. phosphorescence and
high-resoln. singlet-to-triplet absorption spectra of
pyridine, performing large model vibronic coupling
calcns. involving 6 active modes and 3 near-degenerate-
electronic states, 3Al, (2)3Al, and '3Bl. Vibronic"
coupling primarily through .nu.8a between 3Al and
(2)3A1 results in the breakdown of the pseudo-
parity selection rule: the lower surface has a
double min., with each well corresponding to a
diabatic single-determinant (.pi.,.pi.*)

L8O
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vibronically couple to 3Bl primarily through
.nu.léb, resulting in a very complex 3A' manifold.
In addn., for the singlet manifold, the authors
detail a low-lying conical intersection between 1Bl
and 1A2 and suggest that this intersection should
have observable consequences for excited-state
dynamics. These conclusions are obtained through
the examn. of all states <5 eV in energy [1B1 (Sl1}),

l

1B2 (s2), 1a2 (s3), 3Al, (2)3a1, 3B1l, 3A2, and

3B2}, performing CISs, CASSCF, CASPT2, CCSsDh,
ccsb(T), EOM-CCSD, CNDO/S, B3LYP, BLYP, TD-B3LYP,

and TD-BLYP calcns. for the vertical excitation and

emission energies; equil., transition-state, and

conical-intersection structures; vibration
frequencies; spin-orbit couplings; vibronic
couplings; ESR at. spin densities; and low-resoln.
absorption and emission band contours. Special

techniques are developed for the application of the
electronic structure methods to the evaluation of
the required mol. properties, and the application
of a wide range of methods is required both because
of the diversity of the required properties and
because the intrinsic errors in the methods are of
magnitudes that are chem. significant.
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F: CH2(NH2)2
P: 3
133:321950 Ab Initio Study and NBO
Interpretation of the Anomeric Effect in CH2(XH2)2
(X = N, P, As) Compounds. Carballeira, Luis;
Perez-Juste, Ignacio Departamento de Quimica
Fisica Facultad de Ciencias, Universidad de Vigo
Vigo, Spain J. Phys. Chem. A, 104(41),
9362-9369 (English) 2000. The generalized
anomeric effects in nitrogen, phosphorus, and
arsenic compds. were examd. in detail by means of
ab initio calcns. The conformational preferences
can be considered adequately described at the HF/6-
311G**//MP2/6-311G** level, since these results
agree with those obtained using larger basis sets
and including electron correlation up to the MP4
level. The favored conformers show two or one anti
orientations between the X lone pair (Lp-X) and the

2LO60



X-C polar bona. According Lo Lie NbU dlidl. OL LU

Hartree-Fock wave functions, the preferences for

the anti Lp-X-C-X orientations and the barriers to

internal rotation are due mainly to charge

delocalization, which is always stronger than the i

electrostatic and steric contributions included in
the Lewis term. These features are much larger for
second-row substituents. From the comparison with

the previously reported data for the corresponding !

oxygen, sulfur, selenium, and tellurium compds., an
increase of the stability of the conformers favored
by anomeric orientations and also of the rotational
barriers can be obsd. from group 15 to group 16 of

the periodic table. The reason for this fact, more |
noticeable for second-row compds., is the :

predominant role of the Lewis energy, i.e., the
non- hyperconjugative contributions. The calcd.
energies for the group sepn. reactions also

"increase when moving to the right through the:

periodic table, but they are not a reasonable
measurement of the generalized anomeric effect,
since they do not have a direct relationship with
the conformational preferences.
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134: 9635d The most stable isomers in HC,N and HCN. Ikuta, : -
LS Tsuboi, T.; Aoki, K. (Graduate School of Engineering, 'ToE‘yo
" Metropolitan University, Tokyo, Japan 192-0397). THEOCHEM 2000,
528, 297—305 (Eng), Elsevier Science B.V. The relative stability of the
triplet—linear A to the singlet B with a C3—ring in an HC,N mol. was
investigated at the d. functional level of theory with Becke's three
parameters (B3LYP) and the coupled—cluster singles and doubles with
triple contributions (CCSD(T)). The various qualities of the correlation—
consistent basis sets were used. After the zero—point vibrational energy
corrections, the singlet B is by 4.2 kcal/mol lower in energy than the
triplet A at the present highest level of theory (CCSD(T)cc—pCVTZ with
core electron correlations (CCSD(T)(full)/cc—pCVTZ)). The B3LYP cal-




cns. failed to predict the relative stability, however, the optimized
geometries even with the cc—pVDZ basis set are in good agreement with
the accurate CCSD(T)/cc—pVTZ ones. For the larger HCgN mol., the
CCSD(T)cc—pVTZ and cc—pCVDZ energy calens. (with and without core
electron correlations) on the basis of the BSLYP optimized parameters
were performed to predict the relative stabilities of the triplet—linear C
to the two singlet—rings (D and E). The.triplet C is the most stable
isomer, which are by 2.4 and 4.0 kcal/mol lower in energy than the.
singlets D and E, resp., after the corrections due to the zero—point
vibrational energies.
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134: 9635d The most stable isomers in HC,N and HCgN. Tkuta,
S.; Tsuboi, T.; Aoki, K. (Graduate School of Engineering, Tokyo .-
Metropolitan University, Tokyo, Japan 192-0397). THEOCHEM 2000
528, 297—305 (Eng), Elsevier Science B.V. The relative stability of the
triplet—linear A to the singlet B with a C3—ring in an HC,N mol. was
investigated at the d. functional level of theory with Becke's three’
parameters (B3LYP) and the coupled—cluster singles and doubles with
triple contributions (CCSD(T)). The various qualities of the correlation—
consistent basis sets were used. After the zero—point vibrational energy’
corrections, the singlet B is by 4.2 kcal/mol lower in energy than the
triplet A at the present highest level of theory (CCSD(TVcc~pCVTZ with




core electron correlations (CCSD(I)fullVec—pCV17Z)). The B3LYP cal-
cns. failed to predict the relative stability, however, the optimized
geometries even with the cc—pVDZ basis set are in good agreement with
the accurate CCSD(TYcc—pVTZ ones. For the larger HCeN mol., the
CCSD(TVce—pVTZ and cc—pCVDZ energy calens. (with and without core
electron correlations) on the basis of the B3BLYP optimized parameters
were performed to predict the relative stabilities of the triplet—linear C
to the two singlet—rings (D and E). The triplet C is the most stable
isomer, which are by 2.4 and 4.0 kcal/mol lower in energy than the
singlets D and E, resp., after the corrections due to the zero—point
vibrational energies. L .
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'F: C4HSN
P: 3
132:293450 Multiphoton ionization and ab initio
calculation studies of the hydrogen-bonded clusters
C4H5N-(H20)n. Li, Yue; Hu, Yongjun; Liu, Xianghong;
Wang, Xiuyan; Lou, Nanquan State Key Laboratory of
Molecular Reaction Dynamics, Dalian 1Institute of
Chemical Physics, Chinese Academy of Sciences

Dalian 116023, Peop. Rep. China ST s, T
Xuebao, 13(1), 11-19 (Chinese) 2000 -2 & ... _ ... -
The multiphoton  ionization of the




hydrogen-bonded clusters C4H5N-(H20)n was studied
using a time-of-flight mass spectrometer at 355 nm
and 532 nm laser wavelengths. At both wavelengths,
a series of C4H5N- (H20)n+ and the protonated
products C4HS5N-(H420)n.H+ were obtained. The two-
photon resonance ionization processes at 355 nm
make the ion intensities of pyrrole and the
clusters obviously more abundant than at 532 nm.
Ab initio calcns. show that in the protonated
products, the proton prefers to link with .alpha.-C
of pyrrole rather than with the N atom. The prodn.
of the protonated products needs an intracluster
proton transfer reaction. The protonated products
obtained at 532 nm are suggested to arise from an
intracluster Penning ionization or a charge
transfer process. The abnormally higher
intensities of photofragments C4H4N- (H20) n+
(n.gtoreq.1l) than C4H4N+ are attributed to the
stabilization effects of the cluster formation on
Fhe dissocn-_ggoducts C4H4N+ of the pyrrole mol.
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133:302790 Experimental Structures of the
Carbon Chains HC7N, HCO9N, and HC1l1lN by Isotopic
Substitution. McCarthy, M. C.; Levine, E. Sii
Apponi, A. J.; Thaddeus, P. Harvard-Smithsonian
Center for Astrophysics Cambridge, MA 02138,
Usa J. Mol. Spectrosc., 203(1), 75-81 (English)
2000. The effective structures of the 3 linear
cyanopolyynes HC7N, HCON, and HC1l1N have been detd.
to high accuracy by isotopic  substitution,
following detection in a supersonic mol. beam with
a Fourier transform microwave spectrometer of all
of the singly substituted rare isotopic species.




For each chain, the lengths of the individual bonds -
have been detd. to an accuracy of 0.001 A or 0.1%
toward the end of the chain and to 0.01 A or 1.0%
toward the center. The exptl. structures are in
excellent agreement with recent high-level theor.
calcns., or, in the ~case of HCI1IN, with
extrapolation from HCON. The three polyynes
studied here represent the largest reactive carbon
chain mols. for which accurate structures have been
derived empirically. For HC7N and HCY9N, it has
been possible to resolve at high-resoln. nitrogen
hyperfine structure in the lower rotational
transitions and det. eQqg for all of the singly
substituted isotopic species of HC7N and for normal

HCON.
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F: CH3N3

P: 3

133:50329 Vibrational frequencies of hydrazoic

acid and methyl azide: density functional theory

study. Zhou, Zheng-Yu; Du, Dong- Mei; Fu, Ai-Ping;

Yu, Qing-Sen Department of Chemistry, Qufu Normal

University Shandong 273165, Peop. Rep. China
Chin. J. Chem., 18(3), 297-302 (English)




. = A ——

o Tt ) s TD : Harmonic vibrational
frequencies of HN3' and MeN3 mols. and their several
isotopomers are calcd. using HF, MP2 and 5 popular
d. functional theory (DFT) methods. From the
comparison between calcd. and exptl. results,
assignments of fundamental vibrational modes are
examd. HF and MP2 results are in bad agreement
with exptl. values. Of the 5 DFT methods, BLYP
reproduces the obsd. fundamental frequencies the
most satisfactorily. Two hybrid DFT methods yield
frequencies generally higher than the obsd.

fundamental frequencies. BLYP calcn. is a very
promising approach for wunderstandina the obsd.
. spectral features. B e Fnngr s o
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135: 128941f Infrared spectroscopy of aniline (C¢HzNH,) and itg
cation in a cryogenic argon matrix. Gee, C.; Douin, S; Crepin, C.
Brechignac, P. (Laboratoire de Photophysique Moleculaire, UniVer’sit;
Paris—Sud, F-91405 Orsay, Fr.). Chem. Phys. Lett. 2001, 338(2,3), 13-
136 (Eng), Elsevier Science B.V. IR absorption spectra of aniline
trapped in a low—temp.. 5 K Ar matrix, were obtained in the Spectra]
region from 500 to 4000 cm~. The aniline cation CgH,N*, was form,
inside the matrix by UV laser irradn. The authors report the Ist IR
absorption spectroscopy of this cation in an Ar matrix: five fundamenty),
vibrational bands were obsd.

ene am-—
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135: 247813a Efficient energies or interaction of functional

groups and energies of dissociation bonds in alkylnitrates. Kos-

i i . Miroshnichenko, Evgeniy A.; Inozemtcev, Jaroslav

0.; Matyushin, Yuriy N. (Semenov Institute of Chemical Physics, Rus-

90 sian Academy of Sciences, Moscow, Russia 117977). Int. Annu. Conf.
ICT 2001, 32nd(Energetic Materials), 104/1-104/9 (Eng), Fraunhofer—

Institut fuer Chemische Technologie. The enthalpies of formation of
mono— and polyalkylnitrates in the std. condition are recommended on

C.7 280/, @‘j///“,z.



|the basis of our exptl. data and anal. of literary values. The contribu-
tions of the nitrate groups in the enthalpy characteristics of the alkylni-
trates are obtained. The energy effects of interaction of nitrate groups
in the gas phase are detd. The calcd. bond dissocn. energies of the
alkylnitrates are compared with the those of the corresponding alcs.

"
/




yoy (e ws { A
Vg Vaizert ot al.

A2 0 pon . My, 2,
1y, w13, 78 7E

35 - o 5 el LWNLC
e A7 -1@ %za/hﬂﬁﬁ/{ af Hloll.




/mw/é[;/ﬂ/ 2607

135: 202116] Laboratory observation of para—H;C,N. Tang, Jian;
’Sumiyoshi, Yoshihiro; Endo, Yasuki (Department of Basic Sciences,
University of Tokyo, Tokyo, Japan 153-8902). Astrophys. J. 2001, 552(1,
Pt. 1), 409—412 (Eng), University of Chicago Press. The rotational
spectrum of para—H,C,N (I(H) = 0) in the K, = 1 rotational level was
obsd. in supersonic expansion at low temp. by Fourier transform micro-

/ V%M ! ) " wave spectroscopy. The Cg, structure of H,C4,N was confirmed by an
4 anal. of both the present K, = 1 transitions and the K, = 0 transitions

- a from the previous ortho—H.C,N (I(H) = 1) study. Rest transition
frequencies of para—H,C,N are now available for radio—astronomical
@[,V

searching.
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135: 144103q The A3L — X3Z- electronic transition of HCgN.

aizert, Olga; Motylewski, Tomasz; Wyss, Muriel; Riaplov, Evgueni;
Linnartz, Harold; Maier, John P. (Institute for Physical Chemistry,
CH-4056 Basel, Switz.). J. Chem. Phys. 2001, 114(18), 7918—7922 (Eng),
American Institute of Physics. A combined matrix and gas phase study
is presented to identify the A3E-—X32- electronic transition of the linear
triplet isomer of HC¢N and isotopic deriv. DCgN. Absorption spectra
were obsd. in a 6 K Ne matrix after mass selective deposition and in the
gas phase by cavity ring down spectroscopy through a supersonic planar
plasma. The band origin of the 0,0 A3Z~—X3Z~ electronic transition of
HCgN is at 21208.60(5) cm=-1, shifted ~30 cm=! to the blue of the Ne
matrix value. Rotational anal. indicates that the chain is slightly
stretched on electronic excitation, yielding By'=0.02792(5)cm~1. Transi-
tions to vibrationally excited levels in the upper A3Z- state aré obsd. as
well. The results are compared with a rotationally resolved spectrum of
the 0o° A3Z,~—X3Z,~ electronic transition of the isoelectronic HC,H spe-
cies.
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, 135:233175g Conformational Characteristics of Methyl Nitrite

A Cryospectroscopic Study. .yan der Veken, Benjamin J.; Herrebout
Wouter A. (Department of Chemistry, Universitair Centrum Antwer-

pen, B2020 Antwerpen, Belg.). J. Phys. Chem. A 2001, 105(30), 7198-
7204 (Eng), American Chemical Society. Mid—IR spectra of solns. in
L/ g liq. Ar, Kr, and Xe of Me nitrite, which-occurs as a mixt. of cis and trans
conformers, were studied. In liq. Ar and in liq. Kr at temps. <150 K

M M -{_7 the rate of conformational equilibration is neghglble, while at temps,
>160 K in liq. Kr, and in liq. Xe, the equilibration is near—instantaneous.

The std. e'nthalpy difference AH® between the conformers in liq. Kr was

measured in the 165—-205 K interval to be 3.02(9) kJ mol-1, with the cis

A /ZL ” W . as the more stable conformer." Starting from solns. contg. nonequil,

populations of the conformers, the conformational equilibration was

¢ 7

(SR80 135 N8



studied as a function of time at 5 different temps. between 150 and 160
K in liq. Kr. From these kinetic data, the extinction coeff. ratios for the
v, and vg conformational doublets are 1.2(2) and 4.8(8), resp. The extinc-
tion coeff. ratio for vg was combined with the value for AH® to yield the
value of 5.1(2) J K~ mol-! for the std. conformational entropy difference
AS°. The kinetic data also were used to calc. the enthalpy and entropy
of activation for the interconversion from trans to cis conformer, and are
44.0(14) kJ mol-? and 16(9) J K= mol~1, resp. The results are discussed
in'light of literature data and in light of perturbation Monte Carlo cal-
cns. on solvation enthalpy and entropy.
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‘135: 200687x An ab initio study of the structural and vibrational
properties of the CsHg—HCN, C.H,~HCN and C,H;~HCN hydro-
gen—bonded complexes. ‘Lopes, K. C.; Pereira, F. S.; de Araujo, R.

vt [y ‘C. M. U,; Ramos, M. N. (Departamento de Quimica, Universidade

@K 1A M ﬁﬂ Federal da Paraiba, 58036—300 Joao Pessoa (PB), Brazil). J. Mol.
Struct. 2001, 565—566, 417—420 (Eng), Elsevier Science B.V. MP2/6—

A, ﬂ m/ﬂ ) 311++G** ab initio MO calcns. were performed to obtain the mol. proper-

/ ties of the C3gHg—HCN, C.H,—HCN and C;H,—~HCN H-bonded com-

C /‘/{/ = Q ﬂ//.z ﬁ / / plexes. The more pronounced effects on the structural parameters of the
/ isolated mols. due to complexation are verified by the CC and H-CN

/L &: / w M — bond lengths which are directly involved in the H-bond formation; these

LoNL il <
C. A R0/ 188~ 4% 1Y



‘increase after complexation. The calcd. H-bond lengths are in excellent
agreement with the exptl. ones. The H~bond energies after inclusion of
the zero—point contributions are —8.7, —=7.6 and —9.0 kJ mol~! for the
C.H,—HCN, C.H—HCN and C3Hg—HCN complexes, resp. These values
are in very good agreement with the approx. exptl. binding energies
obtained from the well depth using a Lennard—Jones 6—12 potential.

- The more pronounced effect on the normal modes of the isolated mols.
after complexation occurs in the H-X stretching mode. The H—-X stretch-
ing frequency is shifted downward whereas its IR intensity is much
enhanced upon H-bond formation. ;
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