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N oena . B — M FEL e
o,z/c i }2 B34,  HesMNupHUECKHil PAacyeT MCTOJOM MOJEKYasip-
\_3 JHIX op6uTageil CHCTEMbl BOAA—/BYOKHCH Yriepojia : yro:ab-
i Yas kucaora, Jonsson B, Karlstrom G, Wen-,
2 derstrom H, Roos B. Ab initio molecular orbital
calculations on the water—carbon dioxide system : carbo-
nic acid. «Chem. Phys. Lett.», 1976, 41, Ne 2, 317—320
: aHraL) ’ ‘
o , (Me'ronon ‘MO JIKAO CCIT B  rayccoBckoM Ga3suce:
' (7s3p/aslp), crpynmupopaniiom B (4s2p/2s1p), c yueroxm.
: KOH(Hrypall. B3aHMOJCIICTBHA NPOBEAEH pacyeT paBHOBEC- | :
'zolﬂ(/mﬁ’c‘% noit reomerpun = HpCO; u sueprun ee obpasoBanis
27 (AE) no p-mm~HOFCO~H:CO5 Munimymy—snepri; -
WW orpeuaer crpykrypa  HzCOs cummerpuit Cyp ¢ yraami:,
* X0COun=124,6°, <<COH=108,8°, 1 nunuanu csaeii (A):
re—o=1211, rc—0=1,338 1 ro-u=0,943. Kondopmauus
H,CO; cummerpun Cs JeXKHT Ha 4 KIXK BBIUIC, NpHuEM Ha
[ MOBCPXHOCTH  MOTCHUHMAJLIION 3HEPrii cif cooTBeTcTBYyeCT,
N nokanbubtt  mumnamym. € yuetrom KB moayuero AE="

47 //2 603, = —6,3 KmK/Moab, oTkyaa AGags -
O 2& [MOAIb, UTO TPEANONaracT Manylo BeposTHOCTb HabJoacHHsT
X /97% '

" H,CO; B rasoBoit (ase. A. Kaaruua!
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Ahe water-carbon dioxide system: carbonic acid. Jonsson,
B.; Karlstrom, G.; Wennerstrom, H.; Roos, B. (Div. Phys.
Chem. 2, Chem. Cent., Lund, Swed.). Chem. Phys. Lett. 1976,

7976

X .\85: 1309292 Ab initio molecular orbital calculations on

41(2), 317-20 (Eng). The equil. geometry (planar Cz2, symmetry .

conformation), total energy (~263.6812 at. units), and correlation

energy (-0.4230 at. unit) of H2CO;, as well as the ener (AEcate

= -6.3 kdJ/mole) at 0°K for the reaction H.O(g) + O2(g) —
H2CO0i(g) (1) were obtained in LCAO-MO-SCF-CI calcns. The
energy (3.8 % 12 kJ/mole) for reaction (1) at 208 e 4 by
adding to AEcic the zero-point vibrational energy term and the
heat-capacity difference integrated from 0 to 298°K.” The Gibbs
free energy (40 kJ/mole) estd. for (I) shows that observation of
H2CO; in the gas phase is unlikely. L i
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//'C' ﬂﬂﬂ// 7 11256. Heamnupuueckoe u3yuenue BuyTpcuHeroC Bpa- /j//

uleHHs B HAAMYPABLHHOII KHCJOTE, Petrongolo Car-
o. Ab initio study of. the ‘internal rotation in peroxy-
formic acid. «Chem. Phys.», 1977, 26, Ne 2, 243—249
*(anra.) !
Meroaom - CCIT- MO JIKAO c¢ Gasucamn opOuTaJeit
_CISTCPOBCKOTO THNA, PA3NOMKCHILIMH Mo 3 rayccuanam
(1) 3 no 4 raycemanaM' ¢ paculenieHHeM BalCHTHLIX Op-
// W/ Gutaneii - (2), BblUHCJACHD 3aBHCHMOCTH MIOTCHIL, 3HCPLHH
. » wmoaekyant HCOOOH oT yrnoB SBHYTPCHHErO BpalleHHsS
x4 QW (BB) mokpyr oBs3eit C—O u- O—O.  Hcnoassosamich
f 4 BapHanTa TEOMETPHH MOJICKYJbI, COr/acyloiuHecs ¢ 3Kc-
ZZ 2¢ éﬁW NCPUMENTANbHEIMI.  CNEKTPOCKONHY. JIaHHBIMH, a TaKke
- / reOMCTPHS, ONTHMH3HPOBAUHAS: MO MHHHMYMY 3HCPIuIH.
Toayuennble JUist TIOTCHIHAA BB u Ttemnepatypuoii 3asu-
cnMocTH 3Q(MEKTHBHOTO JHMOABION0 MOMEHTA Pe3Y.bTaThl
MOATBOPIKAAIOT TIOCKOE PACNONIOKCHHE ATOMOB TePOKC-
rpynnsl. O6a 6a3uca Jal0T CPaBHHTCABHO ILIABILIL TIOTen-
wiaa ¢ JAByMst MuubMysmami-. s, BB rpynn- CO—OH,
\3iCPrHs UHCH30MCPA TPEBLILAET SHEPriio TPANCH3OMepa
na 1,48 xxan/moab (Gaswc 1) sam 1,07 wkan/Monb (Ga-
sic 2), 06a 3Hauemus COOTBETCTBYIOT —ONTHMH3HPOBAION
¢' /y/{g’//,l reomeTpin.  OGeyikaaercs BINAHHE BHYTPIMOICKYISIpHOf
- 24 BOJLOPOINOIT CBSI3H. P. MyxTtapos

AW =748 - 62
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2 del, Georp:e Philip. «J. Mol.  Spectrosc.», 1980,
84, Ne 1, 256—271 (aura)

46, ey

fleeter,

Zfd«“&f%t{j
l/t'

1

o J1459.  HUsyuenne metomom Ab. initio rapmonuucckoro
H QHTapMOHHYECKOro CHJOBLIX MOJeil M YacToT (bylmasxcu-(g
TaJbHLIX KOneGaHMil MOJEKYJ  NepMypaBbHHO/I KHCJAOTLI.
‘An Ab initio study of the harmonic and anharmonic for-
ce field and fundamental vibrational frequencies of per-
formic acid. Bock Charles W, Trachtman Men-

Mero:ou Ab initio mpoBeacH TeopeTHY. ‘ananna rapmo-
HHYCCKHX 1l aHTaPMOHHYECKHX CHJOBBIX MOJICIT H 3HaueHuii
yacToT (yHIaMeHTaNbHBIX KoleGaHMmil WHC-IHC H LHC-TPaHC-!

H30MCPOB MOJCKYJT Nepy wioft—Heaos (1), Buinos-:
Helo COTOoCTaBJICHIe ﬁc%ﬁ?:znbw 3HaYyeHHIT YacTOT Ko.je-:
Gannit Handosee cTalHIBHON KOH(POPMAIHH 3TOrO ' COCIH-
nenns. OGcy:kacHo IH3MEHCHIHeE - BeJAHYIH AHArOHaJbHBIX If!
HeANaronaJbHLIX KBaAPaTHYHLIX H KyGHY., MOCTOSIHHBIX, a'
'Tak:Ke JMArOHAJbHLIX BAJCHTHHIX KBAAPATHUHBIX TOCTOSIH-
nuix I mypassunoit xucaots (I1) mpi nepexoze ot ueno-
HeUHOIT K KOJIbLEBOil cTpykType. Ilpeanonoieno, uto oTye-
yeHHble Bapuamii yactot KoseGanuit 1 u Il oGycrosienst
crabuansanncii BoJOPOAHLIX cBsi3eif B TPaHCKOH(OpMaIH
31‘"\ cocnunennit C. BEAHYNNOI  yrJa B LEMOYKe CBsi3eil

—H...0 ~68° n p nuckondopmauun I u Il npn 3nave-

//&’C/"K L

Ya 7///://

=, /ﬂf/// HHH yra & yenouke O—H...O B 116° BuGa. 38. H. B. A.
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5T11126. Otnecenne JHHHMIT TCHEPALHH ‘B cyOmMuanu-’
METPOBOM M MHJJIHMETPOBOM AHANasoHax (H2CO)3-n1a3epa
¢ onTHuecKoii Hakaukoii, Assignment of laser lines in|
an optically pumped submillimeter ‘and near millimeter
laser: (H,CO)s. Dangoisse D, Wascat J, Col-
mont J. M. «Int. J. Infrared and Millimeter Waves»,'
1981, 2, Ne 6, 1177—1191 (aunra.) ]

B munanasone 0,28—2,1 MM u3Mepenbl OTHOCHT. HHTCH-
CHBHOCTH H YacTGThl JHUNIT reHepalyii Jasepa Ha LHKMIY
tpumepe dopmasbieriia ¢ ONTHY. HAKauKojl H3Jy4ceHHEeM
uenpepuisiioro  COg-nasepa ¢ BBLIXOAMNOI  MOLLIHOCTBIO
<20 Br. INonyuennble AaHHBle COMOCTaBJjelbl C H3Mcpe-.
HHAMH MHKPOBOJIH, CNEKTPa MOrJIOWEHHS MOJEKyJ.B JAHa-
nazone 140—200 I'Tu, uTO MO3BOJMHJIO OTHECTH PAL TreHe-
pAIOHHBIX JIHHI K BpalllaTesbiLM NEPEXOJaM B COCTOA-
Hui vs. Onpefesenbl 3HEPriu 3TOTO COCTOSHHA H Bpalla-
TeabHble  KOHCTaHTBI,  OKa3aBLIHECS — PaBHLIMH: Vo=
=(977,1720,02) em—!,  B=5271473 MIu, D=
=0,001352 My n Dyx=—0,00209 MTu. C. Jlutke
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A ) /y
OMM UL 7D 76 S A7
- P l 11 528.  HeamnnpHueckHe pacyeThl CTPYKTYPHBIX 0CO-
//,7 /'//‘/ﬂ GenHocTeif, TPYRHO MOAMAIOUIMXCS  3KCMEPHMEHTAJIbHOMY
e o] onpenenennio. Yacrs IV. Moaekyasphnoe crpoenHHe H KOH-
-opmauHoHHbllt  aHaau3  yroabHoit  kmcaoTrhl.  Wil-
liams J. O, Van Alsenoy C, Schidfer Lothar.
Ab initio studics of sctructural features not casily ame-
nable to experiment. Part IV. Molecular structure and
-conformational analysis of carbonic acid. «J. Mol. Struct.»,

- .~y 1981, 76, Ne 1, 109—112 (aura.)

~t, L W[[/,/y,_ Hesmmupuuecknm Merogom MO JIKAO CCIT B Gasmuce
. ) -4—21 T® BHNONHEHH pacyeThl 3JEKTPOHHOTO H TeoMeT-'
6///(’//;;»{7[44 £ PHY., CTPOEHHS M30MHPOBaHNHOH MoJekyibi HzCO3 ~OnTii-
‘MH3alHs TEOMCTPHH JIpOBEfeHa ¢ HCNOJb30Bammes’ crelr.
MporpaMMH, peasn3youeil npoueaypy peJaKCalHH CHJO-
*BOTO NOJIST B TEPMHHAX HODMAJbHBIX KOODAHHAT CHCTEMHI,
: Mayuenn ipu Kondopmauuu Monekynn, W-oGpashas, a
raKxe  TpaHCc- A LHC-CTPYKTYpu.  IlpeacraBzenn
-3HAYCHHS IIOJIHHIX 'SHEPrHil FeoMeTpHY. MapaMeTpoB, oCTa-
\"TOYHBIX CHJ M KoH(popMau. GapbepoB IJs ONTHM. CTPyK-
{yp B KaXI0f H3 yKa3aHHHX KoHnpopmauuit, OTMeuwenn’

7. 1KY
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2 B67. HesMnupHueckmuii pacueT reoMeTpPHH, SHEPrHH M

HEKOTOPBIX CHJIOBBIX MOCTOSIHHBIX JJISt TPeX MJOCKHX KOH-.

¢opMepoB yroJibHOil KHCAOTHI M AJs OnkapGonar-HoHa, a

Takxe sHepretHkd peakunn H,O+CO,—~H,CO;. An ab

Y initio study of the geometry,(emergy, and sclected force

A eer) constants for the three planar conformers of carbonic

acid, and the ticsr't:o?agzoioneand of tlllf elr;ergyk for the

N9 N DL W/ reaction HyO+COz—~>H,CO;. George P, Bock C. W,

LI/)" (0({7[[&(-.[/ Trachtman M. «J. Comput. Chem.», 1982, 3, Ne 3,
. 283—296 (aura.) . -

ﬁ f" ﬁ[{é(’ Heaymupuueckuy merogom MO JIKAO CCIT B Gasuce'

, / <\ as,, -4-31 ['® BHNOAHCHBl PacucThl 3JIEKTPOHHOrO CTPOEHHS Tpex

N /0 [3'//1' . /)Ljf//ﬁlmnnocxnx KON(pOpPMEpOB UHC-UHC, TPAHC-UHC H TPaHC-TPaHC

S ’ / 7 yrosbHoil K-Tel 1t GikapGonar-nona. Jlas BceX chcTeM Ipo-

A U i BejcHa IoJHas ONTHMH3aWHs reoMeTpuy. napamerpos. Has

‘/)"“D{/ i f nanbosec ycrofiuuporo xondopMepa (TpaHC-TPaHC) H nis

6ukap0onaT-1iolla NOCTPOCHO IOJHOE TapMOHHY. CHJIOBOE

nose, a AJst ABYX APYTHX KOH(QOPMEPOB  YrOAbHOH K-TH

{)(, /953, 19, v &@ 15 0+ -2 s (Y; A



PACCUNTANI HCK-PLIC KBAAPATHUNBEC CHAOBbIC NOCTOSHHME.
Hex-puic xapakrepusie namenenns JUIHH CBA3CH H CHJIOBHX
NOCTOMNILIX BT, KOJ., naiiicunve p npoieccax B3aHMHOTO
Jipespaliciitst KoudopMepos, CoICTEALCTBYIOT 06 oGpa3so-
BaL BUYTPHMOJICK, BOMOPOAHLIX cBsidcii THna C=O... H—
—0O 1 H—0:-H—0, k-puie Guan Taxxe ONMHCANK MyTeM
Pa3ieacitiis - CYMMAPHOi SUCPrHH B2aHMHONO NpeBpauiCHis
KOH(pOpMEPOB Ha JABa caaracMmbix: SHCPTHIO CBA3LIBANMS M
duepriio nexaxeuns. Ma MaTpuns cuaonmx nocTosunpix
PACCUMTANLL hyiamMenTanbLIbe KoNeGaTeALHLC YACTOTH AN
Tpanuc-tpauc Koudopmepa n GuxkapGonat-nona, aAns uero
Gulant 1CnoAL30BAIL MACUITAGHLIC (haxTopwl, onpemencunue
IIyTCM CONOCTABCHIISL SKCHCPHM, H TCOP. 3HANCHUIT AAs GHe
KapGonat-nona Tpanc-KongopMepa  yroawuoit K-, a
TARALC BCHMUMIILL NYJACBHX KoJcGaumnit — ans Tpanc-Tpamc
koudopsepa, M tepmoannamuy, jpannbix ToJyucua nonas
oneika A/° uast p-wun rHAPATAIMN  YIICKHCAOTO rasa,
+20,2+3,4 }IG7vons (298 K), K-pasi BMCCTE C OllCHKAMK
AU BCAHTTTN (I208"—H(®) w0 3ueprucit nynesux ko.cGa-
it g HoCO; yaet mas AL (3xen.) =8,17,0 KL /Mo,
Paccunrannoe n Gasnce 4-31 Td anavene AL: oka3anaoch
pavitim —29,1 kJlk/Monb, Ananornunwiii pacuer Juepre-
TuKn s p-unn COy+4- CH—-21,CO, nposeacnuuii s pa3s-
JHINEX Gasncax ¢ yuerom n Ges yuera saexktTponnoii Kop-
PCJISULIAL 11 CONOCTABJICINIC € IKCTICPHMCHTOM IIOKAZAN, UTO 5
loayucenioe GoabuIoe pacxoacHile MEXK]Y pacyeToM H:
OILITOM It BB npejt. ciyyae. cpsizano ra. oGp. ¢ HCNONbL30NRa- |
IHeM orpannvennioro Gasica 1 HeyyeToM dHCPrHI Koppe- !
JUAILE, K-Dasi B TAKMX CcHCTCMaX AOCTATOMIO BeOJIKA, f
e e e S e i . C. Noany




4,005
Heo,”

negp /Jae/zzf
@H?ﬁf}ﬂo‘)
A, 46
2
e A 1954

/444

97: 115620x - An ab initio study of the geometry, energy,
and selected force constants for the three planar conformers
of carbonic acid, and the bicarbonate ion; and of the energy
for the reaction H:0 + CO: — H:COs. - George, Philip; Bock,
Charles W.: Trachtman, Mendel (Biol. Dep., Univ. Pennsylvania,
Philadelphia, PA 19104 USA). J. Comput. Chem. 1982, 3(3),
283-96 (Eng). Ab initio calens. using the unscaled 4-31G basis
set were carried out on the cc. tc, and ¢t conformers of H2CO3
and HCO3-, with full geometry optimization assuming the
structurer to be planar. The complete harmonic force field is
reported for the (most stable) ¢t conformer and for the HCO;-,
also selected quadratic force consts. for the cc and tc conformers.
The changes in certain bond lengths and stretching force consts.
in the c¢c — tc,tc — tt, and cc — tt conformer conversion
reactions are indicative of intramol. H bonding., C=0...H-O and
H-0...H-0, which is examd. in greater detail by partitioning the'
overall conformer conversion energy into distortion and bonding.
energy components. The fundamental vibration_frequencies for

9t N1y



the tt conformer and the bicarbonate. ion are caled. from the
force const. matrixes, and hence, using a scaling factor based on;
a comparison of caled. an exptl. values for the bicarbonate ion
and trans-formic acid, a value is predicted for the zero-point.
energy of the tt conformer. A new est. of AH® for the hydration:
reaction, H:O + CO2 — H:CO0s. at 298 K in the gas phase, is'
made from thermochem. data, +20.2 = 3.4 kJ mol-l, which,
together with ests. of (H23°-Ho°) and the zero-point energy for,
H:COa, gives +8.1 £ 7.0 kJ mol-1 for AET(expt). The AET caled,:
from the 4-31G basis set data is =29.1 kJ mol-1. Comparison of:
the exptl, value, the Hartree-Fock limit value, and values caled.
with a variety of basis sets for the bond sepn. reaction, COz +
CH; — 2H.CO, suggest that the differences, AET(expt) minus
"AET(SCF), are due mainly to basis set limitations and not’
substantial correlation energy contributions. .
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/{/ wj - 311605.  Cnektpnl KoMGHHAWHONKOrO paccessHus ‘rua-
CZ poTepManbhbix pactsopos CO, n KHCO, NpH  BBICOKHX
— TeMnepatypax M paBaenusix. Raman spectra of hydro-

; M/y thermal solutions” of CO, and KHCO; at high tempe-
5 ratures and pressures. Kruse R., Franck E. U.'

«Ber. Bunsenges. phys. Chem.», 1982, 86, Ne 11, 1036—

1038 (anra.)
B BricoKoTeMnepatypHoii’ KioBeTe BEICOKOro ZaBJeHHs ¢

CanQHPOBLIMH OKHAMH HCCNEAOBANE CHEKTPH KoMG. pac.

r Boaubx pactsopos CO. n _KHCO; B o6nacmy 800—

ﬂ ¢ 1600 cm—!. H3Mepennn NpOBEAGHEl NP T-pax’ 1o 300° C
o

"

H JaBnacHHAX po 2000 Gap, T. e.B YCJIOBHSIX, Xapakrtep-
HBIX "It TYGHIHBIX TEOXHMHY. TPOLECCOB. YcraHosaeno,
UTO AASt XapaKTepPHCTHKH conepxanig H,CO; u, HCO,—
@ MOXCT GLITb HCMOJIb30BAHA M0JI0CA BaJEHTHDLX KO.1eBaHuIT
C—OH 1017 cm=! (vs). Yacrora storo KOJICOAHHS ¥ HH-
TCHCHBHOCTb COOTBETCTBYIOIEHT JIHHHN KOMG, pac. yMmenb-
WAIOTCA NP NMOBBILECHHH T-pbl. Ta Ke JHHNS NoABJIseTCST |
o /[\/gg /g' B CNeKTpax Boamblx pactBopos CO; npm BHCOKHX jnaBie-
/9. J J / HHAX, uTO CBHICTCALCTBYeT 06 '06pa3oBammi B 3THX
3 T ycaoBuax YPOJILHOI Kienotu. Bubn. 13. K. 3. M.

A/ o, o - .

/
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HEOOH /83

. " 14 B244. ~ MHKPOBOJHOBbIii CMeKTp, AMMOJBLHLIIE MOMEHT
‘ M 3aMellcHHAst CTPYKTYpa MePOKCHMYPABLHHOM KHCJOTHL.
. 0 Microwave spectrum, dipole moment, and substitution
5 structure of peroxyformic acid. Oldani M, Ha T.-K,
Bauder A. «J. Amer. Chem. Soc.», 1983, 105, Ne 3,

360—365 (anra.)
B o6nactu uactor 12—40 Tl H3MepeHbt MB-cnexkTpst
NepoKCHMYpaBbHioil K-Th,, HCOOH__[HOpMasbHOro — 130-
. ; Tonuy. obpasua (1) u D, B¥C u 180-}130TONO3aMCIIeHHbIX],
Ly ulf 'ﬂ-) B OCHOBHOM H TpeX BO3OYXICHHBIX KOJeGaTeabHbX COCTOA-
HusX. AHAJH3 CNEKTPOB BHIMOJHEH B MPHOMLKEHHHE MOACHH
%ﬂ/b/ @Z _acHMM. BOJYKa C Y4eTOM KBapTHUHOTO LICHTPOGEKHOTO
L)  uckawenns. das 1 Bpawarenbibie NOCTOSIHHLIC” B OCHOB-
HoM cOCTOStHHH paBHbl (B MIW): A=20251,568, B=
AL PR, =T624382, C=5534063. Tlo sbipexty llrapka 2-To fio-
psgka ans 3-nepexoxos I ompeaeseHbl KOMMOHCHTEL Jilis
NonbHOro MoMenTta pa=0,922, pp=1,050 Il u MOAHLIT AH-’
MOJIBHBIT MOMECHT n=1,398 I. Haiizeno, uro MojeKyna,

X 1983 19 y 1Y



TJIOCKast CO CJIeA. CTPYKTYpHLIMH napamerpamu r(CH) =
=I1,095 4, r(CO1) =1,202 A, r(CO,) =(1,336 A, r(0—0)=
=1445 A, r(H=0)=1,015 A, <HC0,=127,0°, <HCO.=
=108,3°. <O0CO=1124,7°, <CO0=110,5°, <OOH=
=909,2°. BLinosHeH HEIMIHPHY. pacueT ¢ NOJHO ONMTHM-
3aliell TeOMETPHII JJISL YeTHIpeX MJIOCKHX KOH(OPMEpos,
COMIAaCHO  K-poMy  HanGonee  craGuien  Kongopmep.
COOTB-LIHI SKCMEPHMEHTANBHO ONMPENCJICHHEIM NapaMeTpa.:
CraGuabHRit KOH(pOPMEp XapaKTepH3yeTcst BHYTPHMOJEK.
H-cBssbio. . o . C. H. Mypsun

ABd.
HHS. .
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10J1178.  CrpyKTypa M BHyTpeHHee  BpallcHHe AAs
pan-aep-BaanbcoBckux kommiekcos H,0—CO, HDO—CO;
n D,O—CO,. Structure and internal rotatiom—of ;0=
CO, HDO—CO, and D,0-=CO, van.der Waals compiexes.
Peterson K. I, Klemperer W. «J. Chem. Phys.»,
1984, 80, Ne 6, 2439—2445 (aura.) _ .

M3yuenwy uHcTO  BpallaTesbHple  CnekTp  (06/acTh
05 MIu-=-17,5 I'Tu) BaH-fep-BaaJsCOBCKHX KOMINIEKCOB
H,0—CO, (1), HDO—CO; (Il) n D,0—CO, (I1I), oGpa-
3yIOIHXCA NPH BHXOfe ra3o00pasHOro aproma, conepia-

. > utero 7% CO; H napel BOAB, H3 CBEPX3BYKOBOro comja
WM%Q; anamerpos ~2,5 MKM. CnekTpol perHcTpHpOBAJIHCDL - Ha
%(W cnekTpoMerpe THma Palu ¢ Macc-CreKTPOMETPOM B Kayect-:
. &w Be npuemuuka. [Tpoi3se/ieno OTHeCeHHe JIHHHIL B CNEKTPax

* K pasuunbiM THnaM nepexonos. Ompejeenbl  3HaueHHs

. BpalaTeIbHbIX MOCTOSNHBIX KBAJAPYNOJbHOrO B3aHMOACH-
/{01 CTBHS A/ aTOMOB JeifTepust M Auilo:AbkbIX Momentos. ITo-

Kasano, uTo Kommiaekcet I—IIl sBasiorcs muockumu (CuMm-
ﬂ merpus Ciy). OTMeucHO npofBJeHHe B CMRKTPaX 3aTOpMO-

h./198Y, __5/,55\//0



'XKEHHOro BHYTPeHHero BpaueHuss MoJekya H,O oTHocH-
Tesnbio Mojekyn CO, Bokpyr ocu a. Bricota Gapbepa 3a-
TOPMOXKCHHOrO BHYTpEHHero BpauleHis oueHena B 0,9%
+0,2 kxkaa/moJab. [IponsBeaeHo comocraB/eHHe CTPYKTYpbl
I—III co cTpyKTYypoOii H303/1E€KTPOdHBIX CHCTEM H YroJbHOIL
Kucaorsl. buba. 20. B. B. bBeaskona
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19 B1332. CTpykTypa M BHyTpeHHee ppauieHHe BaHaep-
paanbcopuix kommaekcos H,O—CO,, HDO—CO; u D;O—
CO,. Structure and interrial rotattorn of H,0—C0O;, HT)zO:—

TO,, and D,0—COy van der Waals complexes. Peter-

son K. I, Klemperer W. «J. Chem. Phys., 1984, 80,
Ne 6, 2439—2445 (anra.) o
MeTo0M ‘9/CKTPHY. Pe30HaNca B MOJCK. MydyKe HIMCpe-
ust B oGaacti uacror 0,5 MIu—17,5 I'Tuy PY- u ME-
CHeKTpHl BallACPBAAJILCOBBLIX KOMIIEKCOB D,0—CO, (1),
HDO—CO, (II)-u H0—CO, (Ill) B ocnoBoM KoJsieGar.
COCTOSIHHIL Alafii3 CNeKTPOB BBLINOJHEH B paMKax MOJLCJH
MOMYXKCCTKOTO ACHMM, BOJYKA C HCMOJIb3OBANHEM TraMilib-
ToOHHAHA B NMPEACTaBJeHHH YOTCOHA C YYeTOM D-spepuoro




KBazpynosabHoro B3aumogpeiictust. Has I, 11 u I, coots.,
Bpawar. nocrosuxbie paBibl B MI'm B+C=7265,624(48),
7605,2(2) u 7979,0(5), B—C=1167,290(36), 1261,2(13) u
1370,3(7), A—(B+C)/2=7589,371(7), 7574,(2) u 7517,(6),
H AHMNOJblible MOMEHTHl paBHel p=1,9285(10), 1,8911(10)
u 1,8515(10)D. ITocrosiuble D-siaepHOro KBaApynoabiioro
p3anmoneiicteisg aas 1w I, coorsB, pasunt B Kl
(qQ).=1(16) u —2(16), (eqQ)p,=121(4) u 127(16)
[Toayuennvie PY- u MB-pesynbrathl OTHeceHbl K MJOCKOH)
CTPYKTYpe KoMmeKkca ¢ cummerpuell Cap H C aTOMaMH BQ-
‘nopoaa, ynanennsiMi ot CO,. Paccrosiuns Mexay MoJeky-
aami H,O u CO, B komniekcax gas I, II u III coors.,
pasunt r(C—0)=2,821, 2,826 u 2,836 A. OnpeznesneHa BH-
.cotra Gapnbepa 3aTOpMoOxKeHHOro BHYTp. Bpauenus H,O no
oruowenuio kK CO; Bokpyr a-ocn uuepunn 0,9(2) kkaa/
[Moab. ) _ C. H. Myp3un




&ﬂ ¢ % " 105: 49415q Natural bond orbital analysis of molecular inter=’

actions: theoretical studies of binary complexes of hydrogen

fluoride, water, ammonia, molecular nitrogen, molecular:

oxygen, carbon monoxide, and carbon 'dioxide with hydrogen

fluoride, water, and ammonia. Reed, Alan E.;; Weinhold, Frank;

Curtiss, La:riy A.; Pochatko, David J. (Theor. Chem. Inst., Univ.

Wisconsin, Madison, WI 53706 USA). J. Chem. Phys. 1986, 84(10),

5687-705 (Eng). The binary coml\?lexes of HF, H20, NH3, N, O, F,

CO, and CO2z with HF, H20, and NH3 were studied by ab-initio MO

A theory and natural-bond-orbital (NBO) anal. Most of the complexes

M; L /L{ 0 involving N, O, F, CO, and CO:z have both hydrogen-bonded and
non-hydrogen-bonded structures. The NBO anal. provides a

a/ W consistent picture of the bonding in this entire family of complexes
) @.in terms of charge transfer (CT) interactions, showing the close
correlation of these interactions with the van der Waals penetration

@ distance and dissocn. energy of the complex. Contrary to previous

studies based on the Kitaura-Morokuma anal., a clear theor.

. ~ distinction was found between H-bonded and non-H-bonded

/\% //&() complexes based on the strength of CT interactions. Charge transfer

is generally stronger in H-bonded than in non-H-bonded complexes,

It plays an intermediate role in non-H-bonded CO- complexes,

_ which have been studied exptl. However, the internal rotation

A /ggé /D‘S barrier (1 kcal mol-1) of the H:0..CO2 complex is rimarily of
é e / / electrostatic origin with only a small (xtype) CT contrigution. The
=/ role of electrostatic interactions, effect of electron correlation, and

A/ comparison of theory with exot, are also discussed. .
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' 113: 220416g The » fundamental band-of peroxyformic acid’
neer 1125 cm-l. DBauder, A; Dommen, J.; Hollenstein, H.;:
Luckhaus, D.; Quack, M. (Lsb. Phys. Chem., Eidg. Tech. Hoch.,
CH-5092 Zurich, Switz.). J. Mol. Spectrose. 1920, 143(2), 268-83:
(Eng). The IR spectrum of peroxyformic acid (HCOOOH) was
. ‘measured by interferometric Fourier transform IR spectroscopy. The
M~ v (C-0O siretch) fundamental was recorded at 0.005 cin-! resoln. A
WW, tota! of 1111 peaks were assigned to det. the rotational and,
centrifugal distortion consts. of the upper vibrational level and the|
band center at 1124.9853 cm-l. An approx. integrated cross section’
5 (G = 1.28 pm?) was also obtained and is compared with a result for:
lh(c;: bandstrength of the CO stretching vibration in formic acid (G =,

3.6 pm?2).

C. A 1990, 113 n&Y
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' 114: 256015k Vioraticnsl spe ct"f- and nonml cuorulr..teﬂ'wl_\,cu
of icotopically lapeled pcroxyformic scid. Tyblewski, M,;

Dommen, J.; Ha, T. K.; Bauder, A. (Lab. Phys. Chem., Eidg. Tech.
Spec;rouum Acte, fart A

/[Z 0ﬂwﬂ£ Hcchsch., CH-£092 Zunch Switz.).
J 1991 Jx A(3-4), 367-408 (Eng). IR spectra of peroxyiormic u..:u
( CH) and 6 isotopic modifications H12COOOH, HC1000U,:
/L{(} /Zé é,CQ "DCOOOH }’COOOD HU(.OOOD DCOOOD were recorded in n Ar,
matnx at 200-4000 cm-. Assignments of the obsd. absorrtion lines
are precented for tre available isotopic species. All xu' damenial;
A general valea:2 force:

g/l(/é )  vibraticns except one have been identiried.
ficld was detd. basea sn the messured vibraticnal frequencies and en’
an ab initio MP2/6-31G** force fiald. e i
/(Z eﬂaW
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i+« 8237q Ab initio molecular orbital calculations of the
Jfeared spectra of interacting water molecules.  Part 2.!
,=plexes of water with carbon mounoxide and nitrogen.
v oomels, T DG Rencken, Li Yeo, Go A Ford, T. A, (Cent. Mo,
.. Unive Witwatersrand, Johannesburg, 2050 'S, Afr).  J. Mol.
St 1892, 275, 33-54 (Eng). The mol. structures, interaction’
sws and IR spectra of 7 H20.CO and 5 H:0.Na complexes were
sated using n[: initio MO theory. “The most probable structures
awicted by these calens. agree with the evidence obtained from.
’3” 1 [ 2 (o phase mol. spectroscopy. The IR spectra of the various complex
L’ y[r% ﬂ [(/ s are very similar to one another and to the spectra caled. for:
72BN .-vs fte¢ monomers. A limited no. of relationships was established
/{/ L’/ZZ/WL ‘eracen the caled. OH-stretching band ratios and the CO- and
¢ «~ stretching wavenumber shifts, aad the computed interaction’
: weepres of the H-bonded adducts. Comparisons were made between
-« mavenumbers caled. for the most probable structure in each case
.18 those detd. exptl. in cryogenic matrixes. Agrecment is very!
towtable, averaging 5-7% too high for the H:0 submols. and slightly
«iow for the CO and N: units. e o ;

C.4.1995 18 Né

@2
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15168. Kputiucckie TOUKIl HA  MOBECPXHOCTH  KoH(bOpMAUHOHHOIL
noteHumansHoii suepruy yrossroii Kicnotsl. H[2]JCO[3]. Critical points of .
the conformational potential energy surface of carbonic acid - H[2]CO[3] /
Janoschek R., Csizmadia 1. G. // J. Mol. Struct. - 1993. - 300, Dec. - C. 637-

645. - Aurn.
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r’ 6 61057. MosepXHOCTL MOTEHUHANLHOW JHEPTrHH M ABMMKe-
Hue ¢ Gonbluoil aMANHTY[OW B KOMMNEKCEe BOAbl C ABYOKHCLIO
yrnepopa. Potential energy surface and large amplitude
motions of the water-carbon dioxide complex /Makarewicz J.,
Ha Tae-Kyu, Bauder A. //J. Chem. Phys. .—1993 .—99
Ne 5 . —C. 3694—3698 .—Awnrn.

C nOoMOWbID TEOPHH BO3IMYLLEHHUH Mennepa—TIlneccera
BTOPOro MopsAKa PacCYMTaHa MOTEHUWANbHAs MNOBEPXHOCTL
komnnexkca H;O—CO,. CrpykTypa C BOAOPOARHOH CBA3bIO He
obHapyxeHa. VICCNeA0BaHO ABMMEHWE C GonbLwon amnnury-
AOM B BaH-AEP-BaaNbCOBOM KOMMNEKCE; PAaCCHUTAHbI konebar.
W BPAlLaT. ypOBHHM 3HEPruu. .. ...A. A. CagoHos
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123: 17993%9w Ab initio calculations on the water-carbon

dioxide system. Sadlej, J.; Mazurek, P. (Department Chemistry,

University Warsaw, 02-093 Warsaw, Pol.). fHEOCHEM 1995,

337(2), 129-38 (Eng). High level ab initio MO theory is used to

study the structures, binding energies and vibrational frequencies of

g . the water—carbon dioxide complex. The geometries of the T and H

conformers of the complex are optimized at the MP2 level of theory

T e T - with large basis sets. The effect of CP correction on the geometry of

/{0/ LM&LO “conformers is discussed. The basis set superposition error (BSSE)

: adversely affects the shape of the potential energy when the CO;

[ZW mol. approaches the oxygen lone pair. The global min. corresponds
v / . to the %—shaped structure, whereas the second min., the H-bond

W % K/Va’ ¥ cq_qf_or;ners, lies 339 cm-1 higher. o
- d // A 5 3
C.-4./995, 123 A 1Y
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123: 93871f Potential Energy Surface and Vibrational Fre=
R}xenciel of Carbonic Acid. Wight, Charles A.; . Boldyrev,.
exander 1. (Department of Chemistry, University of Utah, Salt
Lake City, UT 84112 USA). J. Phys. Chem. 1995, 99(32), 12125-30
(Eng). Ab initio quantum chem. calcns. were performed for the
carbonic acid mol. Results obtained at the QCISD(T) 6-311++G**
level show that formation of gas &nhase H2CO; from H20 and COz is
endoergic by 43.4 kJ/mol, includi ks zero-point energy corrections.
) The barrier to this reaction is 217 kJ/mol. The calcns. reveal global
7 ’) and local min. assocd. with rotational isomers of the mol. Transition
j )é /r . ) states were characterized for interconversion of the isomers cbx
/ internal rotation and by intramol. proton transter reactions. s
S/ internal rotation and by i 1 f ions. Cal
9 . . ﬁz) vibrationa.lﬁfrequ&ncieafanddm band hix;:ensitti)gs are cgmpup%d ;vxtl21
/ / recent exptl. studies of condensed p! carbonic acid prepd. by
K{O ¢ M different synthetic routes. ] o ) .

Aacwen
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F: H202-CO

P:3
134:316419 Matrix isolation and ab initio study of the hydrogen-
bonded H202-CO complex. Lundell, Jan; Jolkkonen, Santtu;

Khriachtchev, Leonid; Pettersson, Mika; Rasanen, Markku. Laboratory
of Physical Chemistry, University of Helsinki, Finland. Chem.--Eur. J.
(2001), 7(8), 1670-1678. in English.

The structure, energetics, and IR spectrum of the H202-CO
complex have been studied computationally with the use of ab initio
calens. and exptl. by FTIR matrix isolation techniques. Computations
predict two stable conformations for the H202-CO complex, both of which
show almost linear hydrogen bonds between the subunits. The carbon-

/
{ .

- oot



attached HOOH-CO complex is the lower-energy form, and it has an
interaction energy of -9.0 kJ mol-1 at the CCSD(T)/6-
311++G(3df,3pd)//MP2/6-311++G(3df,3pd) level. The higher-energy
form, HOOH-OC, has an interaction energy of -4.7 kJ mol-1 at the same
level of theory. Exptl., only the lower-energy form, HOOH-CO, was obsd.
in Ar, Kr, and Xe matrixes, and the hydrogen bonding results in substantial
perturbations of the obsd. vibrational modes of both complex subunits.
UV photolysis of the complex species primarily produces a complex
between water and carbon dioxide, but minor amts. of HCO and trans-

HOCO were found as well.
Q)



