


YHBOCTb 00pa3o/a H HEKOTOPLIX -rerepoLHKIHYECKHX MoJie-
-KyJI, comepxamux aromsl Gopa u asota. bouBa

9,

T3 HHX TMOJYUYEHbl TaKXXe MOJIeKYJIApHble AHarpaMMal. HPO-

N

oA
Bararg_pbsmu A A «I/lan AH CCCP.OTA. XHM. H.¥,
“1963, Ne'5, 785—788 "

Me'rozxom MO J]KAO ¢ yqerou nepeKkpblBaHHs PacCuH-

T{TTTTTTIT TaHBl HEKOTOphle . TeTEePOLHKJHY. MOJeKYJBl, COAEpIKallHe

atomel B 11 N, B ocHOBY pacyeTra MOJIOXEHBI Pe3yJbTaThl
-Pyrana u Mynmukena (Roothaan C. C. I, Mulliken R. S.,
«J. Chem, Phys.», 1948, 16, Ne 2, 118). II:m HEKOTOPHIX

pefeHo B pamkax Meroxa MO JIKAO cpaBhenue paccui-

~“TaHHBIX THIOTETHY. MOJIEKYJ C 60p330-flOM I'onasauo 4yTo

MoJieKyJabl co cTpoeHneM (A) u (5) (y Bcex atoMoB HMe-
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UMEIOT He TOJILKO 3HAYHTENbLHYI0 SHEPrHio COnpsixKeHHs, HO,
1 00/1a71210T 3aMKHYTOfl 3/1eKTPOHHON 06O/OUKOIl B cMblce!
XIOKKeJsl, TaK KaK B TaKHX MOJIEKYJaX MOJHOCTBIO 3aHATHI|
TO/IbKO Te-MO, ypoBeHb 3HepruH KOTOPHIX JIEKHT HHMKE Ky-,
JIOHOBCKOrO HHTerpasa asorta. B cBfI3H C 3THM YyKasaHo.

Ha BO3MOXKHOCTb OCYIIECTBJIEHHsI CHHTE3a TaKHX MOJeKY.JL!
Pedepar asTopoB

A Ay
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_%_m.‘_ _...7.0 millidynes/A. was obtained. For borazines, caled. values for.. . _

Force constants of various boron-nitrogen compounds. Josef
Goubeau (Tech. Hochschule, Stuttgart, Ger.). Advan. Chem.

~-Ser. 42, 87-94(1964). Force consts. of various types of B-N:

compds. were caled. from the vibrational spectra on the basis of a
~valence force model. The force const., kgx, of amine boranes..
was ~3.5 millidynes/A., whercas for aminoboranes a value of

kyn range from 5.7 to 6.3 millidyne,/A. Some general features of,

| __the force consts., e.g., their utilization to evaluate bond orders,

are discussed. RCBJ |




1964

10189 ¢ol 1 |

__B~-N bond is highly misleading, and the N always carries a larger! _ ._

Theoretical investigations on boron-nitrogen molecules.
Roald Hoffmann (Harvard Univ.). Advanc. Chem. Ser. No. 42,

-78-86(1964). A method previously applied to the study of hy-i- " -

drocarbon conformations is here used to investigate a variety!

-of conformational problems in B-N chemistry. Barriers and:~ -

isomerization energies as well as charge distributions are presented

.. for many simple B-N mols. of the borazane, aminoborane, and ;- — -

borazarobenzene types. The usual resonance picture of the!

neg. net charge. ) RCBJ |
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. '44372f The BN principal bands in the infrared spectra of N-H- |
borazine derivatives. A. Meller, H. Marecek, and H. Batka!
(Tech. Hochsch., Vienna). “Monatsh Chem:. ~98(6), 21357 !
(1967)(Ger). The position of the BN main band in the ir|
spectra of several N-H-borazines is discussed. ~_RCOO !
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2 g ) (110026v\ Structures 'of Cs, BsNs, and C;N; ring compounds.,
w Bhxuer H.: Katada, Rinya; Kimura, Katsumi (Cornell
Univ., 1thaca, N.Y.). Struct. Chem. Mol. Biol. 1968, 653-70

(Eng). Edited by Rich,'Alexander. W. H. Freeman and Co.:!

8] h s San Francisco, Calif. Changes in size and shape of six-mem-;
L % '\./ 3 bered rings that were due to the substitution of F atoms for HI

atoms were considered. - Here the authors suggested another

measure of the extent of delocalization of the w-electrons: the‘

degree of retention of structural integrity of the ring in the;

. presence of perturbing substituents. A related effect, but one

& that is not as straight-forward to interpret, is the extent of con-L_.
traction of C-F or B-F bond lengths due to substitution of F forl

—es

. . H on other atoms in the ring. ; . N.C.Das
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94: 71730q Bond cnergy of boron nitride in a moidcular i

approximation. Osinovsknyq, T. I. (Inst. Fiz. Tverd. Tela |
Poluprovodn., Minsk, USSR). Fiz., Tekhnol, Proizvod, Poluprovodn.

Irib., Mater. Resp. Konf. Moalodykh Uch. 1980, 2, 35-¢
(Russ). -~ Akad. Nauk Litov. SSR, Inst. Fiz. Poluprovodn.:

ﬂ/ﬁyﬂd Vilnius, USSR. The bond energy of B-N was caled. by assuming
W spheric symmetry of at. ds. and by using the computer calen.,
/’7/ -mcthod of T. D. Sokolovskii (1980). “I_tr _i.f;rl_(}?.’l_ kcn_l/mﬁol.w o

e

® s
O HAG 2L pto



BNy X, Dhmwece 12897 | /93,

vbhedas Y/ Q.
X TZ@&OZ@{/ % oy
Ued. lobes \(7/7«5)/4@/2 X
@/mzf_

/950 /g A/g 39)4 g@p
'/w/ Ko B Mot 1)




9Il37 KBanToBOXHMHYECKOE HCCJIE0OBAHHE OCHOBHDLIX'

g 41
[ o)

“COCTOSIHHIT . TPYNMNBI HCHACHILEHHBIX GOPA3OTHLIX COEAHHE-'
vt Meropom MIIIAM. Y. 1. TFeomerpus u crabuabLoCTb. '

Quantum study of the ground state of a series of unsa-|
turated boron—nitrogen compounds by the MNDO me- |

‘thod. I. Geometries and stabilitiecs. Maouche Boube-!

teur, Gayoso José. «Int. J. Quantum Chem.», 1982,
23, Ne 3: Proc. 4 Int. Congr. Quantum Chem., Uppsala, '
13—20 June, 1982. Contrib. Pap., Pt, 3, 891—904 (aura.):

Metonom CCII MO JIKAO B BajeHTHOM MpHOJHXKEHHH
MIIAIT ncenenosaio daexTponnoe crpoente 19 coenue- |
amii, cofepkauux 2—6 aromon B, C u N (2 n 3 aroma —
JiHHeltHbe, 3—6 aTomon—unKnuqecKHe) ITpoBemena moJ-:
Has ONTHMH3alHst reoMeTpuH. [IpuBenennl reomerpus,
TenioTe 00pasoBanHs M aTOMH3AUHH, SHEPrHH pasjere-,
HHST CcBsideit H ruaporennsauii. Bosbwoil Gapbep npame}
Husi B umuHoGopane H,BNH, (30,6 kkan/mMoab) u anuHa;
cBsazu BN B umunoGopane HBNH (1,183 A) cBuneresbcr-

R, /985 /& NY



BYIOT, YTO CBfI3H B 3THX MOJIeKyJlaX ABOiiHas M TpoiiHas '
cooTBeTCTBeHHO. M3 Tpex u3omepubix Gopasunos nanGoee!
‘cTabuJien cojepxauuit asoiiyio cas, C=N. B rerepo-l‘
UHKJIaX C HCYCTHBIM YHCJIOM aTOMOB CTaGHJIBHOCTb pacTeT!
‘¢ poctom yucna atomos B. Ipasuao 4n+2 Xiokkens oxa-!
. 3270Ch HCMPHIOAHLIM JUIsl NPEACKA3aHHs apOMaTHYHOCTH !
Bopa3oTiuix coeaunennii. Cpszb NN naiigena Gonee peak-.
AoHHocnocoGHoil, yeM BB. OGcyxaeHo asbTepHHpOBaHHe!
cBs3eii B GopasoTubix anasorax ¢yabsena. B. JI. JleGenes,
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1987,

7 97: 28719t Quantization of bonding characteristics of
nitrogen-silicon bonds in silatrane and nitrogen-boron
bonds in boratrane. Yu, Jianguo; Liu, : Ruozhuang (Dep.
Chem., Beijing Norm. Univ., Beijing, Peop. Rep. China). Kexue!
Tongbao 1982, 27(10), 603-6 (Ch). The bonding characteristics
in silatrane and boratrane compds. were studied by EHMO,
CNDO/2 and ab initio methods. The electron configurations of
B, N, Si, and the bond energies for B-N, B-0, Si-N and Si-O
were given. L TR e R e B
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9 B1046.  YayumeHHble pacueTH c OPGHTaNAMH CBS3ed

ZEa i GapbepoB BpaUlEHHS W’ reOMeTPHYECKOi H3OoMepHH. Impro-
- _ved bond-orbital calculations of rotation barriers and:
geometrical isomerism. Musso GianFranco, Mag-

mnasco Valerio. «Mol. Phys.», 1984, 53, Ne 3, 615—

- 630 (aura.) . '

Ias 19 moxekyn co ceazamu B—N, C—C,C—N, C—0,

N—N, ; HEHH pacyeThl 06apbepoB BHYT-
PeHHero-BPaTICHI, 4 A 3 MOJEKyd CO CBA3bI0 N=N —!

Pa3HOCTH 3Hepruil reoMeTpHY. T30MEPOB H NpPOBCACH aAHa-.

JH3 BKJIaJA0B B pacCMaTpHBaeMylo 3HEeprHio. BHIYHC/IeHHS]

. 'BHINMOJIHGHH C HEOPTOTOHAJbHHEIMH OPOHTAJNAMH, HMEIOUIHMH

y " .- cMmHca op6HTaneil OCTOBa, HeNMOAEJEHHHX map, cBsa3eil H!
* 1. X, NOCTPOEHHHMH ¢ MuHHM. Gasucom  OCT-3T®.i

ITo MHHHMYMY SHEepPrHH ompeeseHbl NMapaMeTpul THOPHAH-|

3auMH M NONAPHOCTH op6utaneif. B pamkax TeopHH BO3-|

- ‘MyIIeHHi1 2-T0 MOpsiAKa YuTeHBl KOppeJsill. NOMpPaBKH, H3,
x-pux_aamﬂeﬁwu SIBASIOTCS BO36GYXKAEHHS € 3aHATHX,

XSGR 198




opburajeil cBsi3eifl Ha COOTB. Da3pHIXJIAOUHE OPOHTAIH.
Ilposeneno pasGuenHe NOMHOM SHEPrHH HA BKJAAW H AAS
OJHOKON}HTYpall. COCTaBJsioule, H IS NOMNPaBOK TEOPHH
- Boamywiennii. Ilpeanoxena KnacCHOHKALHA MOJCKYJ no’
TaKHM CTPYKTYDHHIM XapaKTepHCTHKaM KaK HemnojeJeHHHe:
TapH K ABOlHbIe CBSA3H, YTO NO3BOJISET YCTAHOBHTb KOp-
PCAALMIO C 3HEpreTHY. BKnagamMH. - A. B. Hemyxuu
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5J147. Yayuwennsle pacuetsl ~ MetopoM  opGutasneii!
cBA3eil A BpawarenbHbX GapLepoOB M reOMETPHYECKOro
n3omepuama. Improved bond-orbital calculations of rota-
tion barriers and geometrical isomerism. Musso Gia
Franco, Magnasco Valerio. «Mol. Phys.», 1984,
53, Ne 3,.615—630 (aura.)

Hesmnupnueckn B paMkax Meropa opOuraneil cssseit
paccunTanbl BpauiaTesbHblc Oapbephl B ‘19 MosekyJa ‘
CATTCTBCIIGIM YII0M BHYTPCHICIO BPAIICHIT BOKPYr LEHT- |
panbuou ceasn_B—N, C—=C, C=N, C0, N—N, N—O,
0—0, a Tal\x\meTm—‘nao\lcpua\t 53 Mo.nexy.n_a‘(‘c
zmonuou casbio N=N. Hauanbnoe npuGmukenne, B Ko-
TOPOM XHMHY. FPYINGI B MOJIEKYJaX ONHCHIBAIOTCSI B Tep-
munax neoproronanpuuix CCIT opGuraseit cssscii, ckoucrt-
PYHPOBAHHLIX H3 3NHCPreTHUCCKH-ONTHMH3HPOBAHNLIX MOJSIP-
Hocreif, W napaMmeTpoB rHOPHAH3AIMHH CBsA3ci, YTOUHACTCA
BBCACHHEM OJXHOKPATHLIX BO3GYXJCHHIT CO - CBA3BIBAIOLIHX
opOuraJjeil Ha. paspuIXJAIOU{HE H YYeTOM OOMCHA, BKJIO-
4aloUlero HHAYKUHIO (MOJSIPH3ALHIO H JAEJNOKaJH3aUHI0), B
pPaMKax TCOpHH BO3MYyIIeHHIT BTOporo mopsaka. JlaHmuwue, |

noayyeunsle B 6asnce OCT—3I'®, coriacyloTess € 3Kcne-




PHMEHTOM H COOTBETCTBYIOWIHMH pacueramn CCII MO s’
TOM e GasHce. YCTaHOBJCHA YeTKast KOppeJsiuus MeKAY |
BpalwlaTeJbHBIMH  GapbepaMH H  XHMHUY, CTPYKTYpOIf, IpH-!
UCM B 33BHCHMOCTH OT CTPYKTYPH GapbepH MOryT OHITB|
OGYCJIOBJICHE CTCPHY. B3aHMOACHCTBHAMH (oTTankuBanuem!
INayan), nGo xomKypenumeli  Mexuy OTTaNKHBAaHHEM'
IMayan I-ro nopsigka M XapaKTePHCTHY. ACJOKaJH3ALHel:
TCMHHAJIbHLIX O—0*-0pOuTancii 2-ro nopsiaka, anGo 3ua-!
UHTE/ILHOI  JeJOKaJH3auHell BHUHHAJIBHBIX f—n*-opGHTa-
Jieit, 100, HAKOHCN, KOHKYPCHUHEl BCeX DPacCMOTPCHHHIX
3dekToB. - '
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751061. TeopeTHueckoe HCCJae0BaAHHE CTPYKTYpHO# !
HEXECTKOCTH, CTAGHILHOCTH M BOJLODPOLHOM CBA3H B MoJe- |
KyJax THADHAHBIX M THAPHA-GTopHaHbx coneii DX AYy|
(D=N u P, A=B u Al, X=H u Yi=H n F) / Bapa- |
wos JI. §1., YUapkuu O. I // JK. neopran. XHMHH.— 1990. ;
— 35, Ne 11— C. 2888—2898.— Pyc. !

BrinoaneHsl neammupiuy. pacuerst CCI1/3-21T+3d(Al, P) |
c qaguqnoﬁ orll—'lnxulx_?aune;} r(i:_clme'rpm;x lmo.nelgn DXAY =
=N 4BH4, N 1 4 P 4B 4 pHg H4, H4BF4, NHr
AlF, u PH,BF; npH pasiuYyHBIX B3aHMHBIX OPHEHTALHAX.
TeTpasApHY. KAaTHOHOB M aHHOHOB. ClesnaH BHIBOA O CTPYK~'
TYPHOIT HEKECTKOCTH 3THX MOJCKYJ MO OTHOLIEHHIO K BHYT~
pHMOJIeK. BpallleHHsAM KaTHOHa H aHHoHa ¢ GapbepaMH no-!
PsIKa HecKOJbKHX Kkau. ITpiBefeHbl OLUCHKH SHEpruii pac~
naga DX4AY,>DX3+XY+AY; atix coneil. THApHAB 3HEp~
reTHyecKH HeCTaGHbHbl, a THAPHA-QTOPHABL CTAGHIBHB K;
aannoMy pacnaay. OGeyzkaena posb B3-BHT D—H...H—A;
B ruapizax DH¢AH~ u D—H...F—A Bruapua-gropi-|
nax DHyHAF . e Pesiome:

!
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1993,
gﬂé 2 14B1033. Mayuenne coemumenuii BMNMB y 10BM.!

NYB meropmom IIIP B mMaTpHue M TEOpeTHYECKH; noOJyue-|
HHe HcrmapeHHeM noj AelicTBHem Jja3epa. Matrix isolation!
ESR and theoretical investigations of "B"“N'B  and!
10BM4NUB: laser  vaporization generation / Knight|
Lon B., Hill Devon W., Kirk T. J., Arrington C. A. [/
J. Phys. Chem.— 1992.— 96, Ne 2.— C. 555—561.—
Anra. :
Onucan MerTox  noayueHst  papukanos 'BYN!B u
LBUNUB npn menapemui TB. HHTpHAa  Gopa moj ACii-
: cTBHeM JiasepHoro H3ayuenns, ITonyuennble paaHKaJbl H30-!
3 auposannt B Martpuuax Ne, Ar u Kr mpu 4K u ans nnx|
,/L{ ‘/} cusitet cnektpet TP, Ilpopeseno Teop. H3yuenue 3JeK-|
TPOHHOMl CTPYKTYPHl TMOJYUYEHHBIX DafHKaJOB  MCTOLOM,
CCIT u no Teopuu Boamymwennit (TB) Mennepa-Ilaeccera |
2-ro H 4-ro mnopsaxos. Pacuer nposexmen B Gasuce!
6—31 G. Metoanr CCIT u TB BTOpOro mopsaka NpHBOAST,

X. (992, n Y




K MOTEHMHAJMBIBIM MOBCPXHOCTAM C ABYMsI MHHHMYMaMH,a'
TB 4-ro nopsiaka—c oauuMm. HauGosce TOUHHIT pacucTi
NPHBOANT K JIHHElHOM DaBHOBECHOM KOH(HIypalHH ¢ oC-/
HOBHBLIM 3JIEKTPOHHBIM COCTOSIHHEM CHMMETPHH 28, Paci
cunTan A-TeH30p, ONMpeJCJAIOLIHIT  CBEPXTOHKHE sanephbic(
B3aHMOJENCTBHS, MNPH 3TOM TCOP.  Pe3yJbTaThl XOPOUIO
cornacylotess ¢ akcrnepum. Haiizeno,  urto HecrmapeHHHblit -
3JICKTPOH JIOKAJH30BalH B OCHOBHOM Ha sp-opGHTANAX ABYX
aToMoB Gopa. MaruuTHele MapaMeTphl H3Y4YCHHBIX -pajHKa-
JIOB B Pa3/HUHBIX MaTpHUAxX OuyeHb 6au3kH. Has cayuas
'HEOHOBOH MAaTpHUH TpH 4K oun pasun (B MIm): gy=:

—2,0020(4), g1=20011(3); Ay=434(1), A =485(2)]
ans MB; |A;]<3, |AL|=20(1) mas '*N. BuGm 31. \
A ..._._B. B. TaBnos-Bepeskin]
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361034.  Crpykrypa, craSunbHocTb MW MHGPaKPaCHLIN'
cnextp B;N, BNT, B:.N~, BO, B:O u B:N: The structure,
stability, and infrared spectrum of B:N, B:N*, B,N~, BO,
B,O and B;N; /Martin J. M. J., Francois J. P., Gijbels R.
//Chem. Phys. Lett. .—1992 .—193 \Ne 4 .—C. 243—250
.—Anrn. .

Paccuutanbi cTpykTypbl, MHK-cnektpsi u Tennotsl obpaso-
BaHUs MoneKan
pHY. napameTpbl  ONTHMH3H T npu pacyeTe MEeTOAOM
CCMN B 6asuce 6-31TM*. OtHocuT. CTabUNBLHOCTH CTPYKTYpP
PacCUMTAHbI KBaAPATHYHLIM MEeToOA0M Kompurypaq. B3-BHA.
Tns naubonee cTabunbHLIX . CTPYKTYP BbiuMcnieHsl Konebar.
yacToThl No Teopuu BO3MyuieHwin Mennepa — lneccera BTO-
poro nopsaKka. DHEpruM aToMMU3auuu BO, B,O u BN coc-!
tasunu 193,1, 2925 u 22250 kkan/mons coors. lMotenyuan !
MOHM3aUMKM M CPOACTBO K 3INEKTPOHY ’BzN pasubl 8,62 w .

3,34 3B coorts. Bnil. 51. A. A. Cadonos |
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C . A. 1992,

117: 97734g The structure, stability, and infrared spectrum of
boron nitrides (Bz:N, B:N+, B:N-, B:Nz) and boron oxides (BO,,
B:0). Martin, J. M. L.; Francois, J. P.; Gijbels, R. (Dep. SBG,j
Limburgs Univ. Cest., 3530 Diepenbeek, Belg.{. Chem. Phys. Lett.
1992, 193(4), 243-50 (Eng). The structure, IR spectrum, and heat
of formation of B=N, B:N-, BO, and B:0 have been studied by ab
initio calcns.. BalN 13 very stable; B:0 even more so. B:N, BzN*,!
B:C, and probably B:N+ have sym. lincar ground-state structures; |
for B20, an asym. linear structure lies about 12 kcal/mol above the!

round state. BaN+, BaN- and B20 have intense asym. stretching |

requencies, predicted near 870, 1590, and 1400 cm-!, resp. The!
predicted harmonic frequencies and isotopic shitts for B:0 confirmS
the recent exptl idertification by Andrews and Burkholder. Absorptions'
at 1889.5 and 19985 cm-! in noble-gas trapped boron nitride vapor !
belong to the BNB and BNBN (311), resp.; a tentativé assignment of !

882.5 cm-! to BNB* is proposed. Total atomization energies 3" Ds|

(¥ Do) are computed (accuracy %2 kcal/mol) as: BO 193.1 (190.4),

B:0 292.5 (288.7), BN 225.0 (250.3) kcal/mol. The ionization |

potential and electron affinity of B:N are predicted to be 8.62 = 0.1 :

and 3.34 * 0.1 eV. The MP4-level additivity approxns. involved in |

Gnll theory results in errors on the order of 1 kcal/mol in the D, !
Jvalues, e i |

1 NiloT
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H8: 87924f The structure, energetics, and harsceale vibrationl:
of boron nitride (BsN). . Slanina, Zdenek; Mariin, Jan M. L,;
Franois, Jean-Pierre; Gijbels, Renaat (Limburgs Univ. Cent., Dep.!
SBG, Univ. Campus, 3590 Diepenbeek, Belg.). Chem. Phys. Lett.|
1993, 201(1-4), 54-8 (Eng). The structure, energetics, and harmonic.
vibrations of BsN were calcd. at a correlated, ab-initio level. - The;
lowest potential-energy- structure found exhibited a linear BBNB:
arrangement, followed by a D structure sepd. by about 60 kJ/mol.!
Cw And linear BBBN configurations are still higher in energy, so
that they are located above triplet min.~energy structures. The |
predicted IR lines only partly match the available obsd. matrix data. |

¢.A 1993, 118 N 10
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BV /993
. 120: 62939t On the relative stabilities of tho lincar and
triangular forms of boron nitride (BaN). Slanina, Zdenck;
Martin, Jan M. L.; Francois, Jean-Pierre;  Gijbels, Renaat
(Limburgs Universitair Centrum, Departement SBG, Universitaire
Campus, B-3690 Diepenbeck, Bolg). Chem, Phys. 1993, 178(1-3),
77-82 (Fng). Tho two recently elucidated isomers of BaN lowest in
energy, the minglet lincar (*X*) and trinngular (*Ar') structures, aro
studied further. The all-clectron limited CI method with all aingle
é/na//%ﬁ and. double excitations (CISD), quadratic Cl with all singles and
J doubles (QCISD), and-with a quasiperturbative treatment of higher
C) 4 »o0; excitations (QCISD(T)) are used together with a no. of basis sets of

//.Z/WWQ the Pople family. Using std. G1 theory, the total atomization ener
r Do for the linear structure is found to be 1397 kJ/mol, whic

means the mol. is quite stable with respect to fragmentation. The
X1Z+ state has two intense IR bands in the 1100-1200 and 2000-2100|
cm-! ranges and should be observable; isotopic substitution data have
been given. The inter-isomeric thermodn. is described using the best
computed parameters, and it is shown that even at high temps. the
triangular form should reprcsent at most about 3% of the BaN
system. e
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1 51049. CTpyKTypa, 3Hepretmka M rapMoHuyeckue Ko-'
ne6anua BsN u BN;. The structure, energetics, and harmonic’
vibrations of BsN and BN; /Martin Jan M. L., Slanina Zdenak,:
Francois Jean-Pierre, Gijbels Renaat //Mol. Phys. .— 1994

i

+—82 Ne 1 ,—C, 155—164 .— Anrn. .

MeTtopom  cBs3aHHbIX  Knacrepos MccneposaHa  notel-|
unanbHas nosepxHocTe monekynst BNi. lMokasano, uto B oc-.

-HOBHOM cocTosHuu monekyna nuneina NNBN ('3+). Mero-
" AOM CBA3AHHLIX KNACTEPOB C YYETOM TPEXKPATHO 8036y~

AerHbix  KoHdurypauuii  (CKT) u  ucnonbaosanmem pacwm-

.PeHHLIX 6asucHbix Habopos AO paccumTaHbl 4acToTs! rapmo-

X199 w1

Huy. konebauuii monekyn BsN u BN, MokasaHo, uto pasHo-
BECHbIE CTDYKTypHble NapameTpbl M 4acToTbl KoneBaHui mo-'
nexkynel BN3 oueHb uyBcTBMTENBHBI K MeTofy y4era anekr-
POHHOM Koppensuuu. B npubmnkenun CKT s Tpexakcno-
HEHTHOM 6asuce, AONONHEHHOM AByms Habopamu nonspu-|
3aU. ¢-uuH 4acToTbl KoneBaHuii M M30TONHLIE CABUIM XOpO-!
Wwo cornacytorcs ¢ aKkcnepumeHTom. Haunyuwmue ouemkm
SHCPrui atomusaumu monekyn BsN u BN, cocrasnsor 337,46
n 3788 «kkan/mons COOTB.; OCHOBHbIE KaHanel pacnapa:,
B+4B:N u BN+N,. E. A. Pblxoan
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121: 43233n _The structure, energetics, and harmonic vibrations'
of BsN and BN;. Martin, Jan M. L.; Slanina, Zdenek; Francois,'
Jean-Pierre; Gijbels, Renaat (Dep. SBG, Limb Univ. Centrum,!
B-3590 Diepenbeek, Belg.). Mol. Phys. 1994, 82(1), 155-64 (Eng).!
The potential ene{gy surface of the BNa mol. was explored usin
coupled cluster methods. It is shown unambiguously that the groung ]
state is linear NNBN(1Z+). Harmonic frequencies for BsN and BNj
were computed using extended basis sets and coupled cluater‘
methods including triple excitations (CCSD(T)). Computed frequencies
and geometry for BN3 are very sensitive to the electron correlation!
method. CCSD(T)/TZ2P frequencies and isotope shifts for BN3 are'
in excellent ment with expt. Best ests. for the total atomization'
energies (D) of BN and BNj are 337.6 and 378.8 kcal mol-}, resp.|
Preferred fragmentation channels are into B + B:N and BN + )f !

resp.

ssers)
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121: 18539j Ab initio study of the spectroscopy, kinetics, and|
thermochemistry of the BN: molecule. Martin, Jan M. L.;!
Taylor, Peter R.; Franois, J. P.; Gijbels, R. (Departement SBG,)
Limburgs Universitair Centrum, Universitaire Campus, 3590 Diepenbeek,
'Belg.). Chem. Phys. Lett. 1994, 222(5), 517-23 (Enf). Several!
low-lying structures and electronic states of the BNz mol. have been!
studied using complete active space SCF, multireference averaged'
coupled-pair functional (ACPF{ and coupled-cluster (CCSDl(gI‘))',
methods. BNN(2IT) and BN2(?A1) are very close together in energy:!

at the ACPF level, the sepn. is 2.8 kcal/mol. The potential surface'

for the transition between these structures appears to have a'

significant energy barrier, 8o it is surprising that the 2A; state has not

{et been obsd. Conversely, the low-lying BN2(2B3) state has a very

A ow barrier towards dissocn., which explains why it has not been'
4'[2/%‘”) 'a” ) obsd. The sym. linear species NBN(2I1), on the other hand, is'

/

/)7)(

substantially higher in enebrﬁ, but has a very large barrier towards'
dissocn. and is therefore obsd. exptl. At the highest level of theory,!
tge)ground BNN(II) state is nearly isoenergetic with B(2P)+N2z(X'
1T+ . L . |

A 199y, vy ©
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1994

551052. ° He3aMnupu4yeckoe M3yYeHMe  CNEKTPOCKONMM,
KMHETMKM M TepMOoXMMuM Mmonekynsi BN,. Ab initio study of
the spectroscopy, kinetics, and thermochemistry of the BNz

-molecule /Martin Jan M. L., Taylor Peter R., Francois J. P.,!

Gijbels R. //Chem. Phys. Lett. .—1994 .—222 Ne 5 .—C.'

517 —523 .— Awnrn. “

Metogamu CCIl B NonHOM aKTMBHOM NpPOCTPAaHCTBE, ycpea- .
HEHHOrO (hyHKUMOHanNa CBS3aHHbIX Nap C HECKONbKUMM  MC-'
XOAHbIMM  KOH(UrypauMsMU M METOAOM CBA33HHLIX Kna-!
crepoB . (¢ yyeToMm OfHO-, [ABYX- M YaCTUYHO TPEXKPATHbIX:
B036YX/EHUIA) MCCNeAoBaHbl HU3KONEXawmue CTPYKTYypbl W'
3NEKTPOHHbIE COCTOSIHUA MONEKynbl E_ti{ MokasaHo, u4tO MO-
neK. nuHeRHas CTPYKTypa OCHOBHOro coctosHus BNN
(>) u umknuu. ctpyktypa BNz B coctosHuu A, ouenb 6nu3ku
No 3HEprMM M pasfeneHbl 3HAuWT. 3HepreTudy. Gapbepom. Ha

‘CaMOM BBICOKOM YypoBHe pacuera ctpyktypa BNN (2“,) aBns-
_eTcs M303HepreTMy. C npopyKTamu puccoumaumnn B (P)+4Ng




(X'Z*). Haiigero rakie, u4To Ans Mmonek. crpykrypsi BNz
B COCTOSHWMM ’B, Gapbep AMCCOLMALMM OYEHb HU3OK, B 10
BpeMs Kak pAans 6onee BbICOKOIHEPreTUY. CUMM. nUHEHHOM
crpyktypst NBN (*rr) 6apsuep, NpenaTcTByloLWMi A  AuCCcoOLMaumm
MoneKynbl, SBNSETCS O4EHb BbICOKHUM. H. C..
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14 B1045. CTpykTypa M YCTOHUMBOCTH MHKpOKnacTepos

. [wmtpupa 6opa] BN. Heamnupuueckwit  pacyer  (BN),
4/ (n=2—4). Structure and stability of BN microclusters: Ab!
5//} initio calculations for (BN), (n=2—4) / Sutjianto Amin,’
Pandey Ravindra, Recio J. Manuel // Int. J. Quantum!

Chem. .— 1994 .— 52, Ne 1 .— C. 199—210 .— Awrn. |

']

HeorpaHuuenHbimu Mmetopamu XD u M2 uccneposaHsl,
knactepst  (BN), ¢ n=2—4. T[lokasaHo, 4TO nuHeHHas ™
pombuu. copmbi ((BN)Z ABASIOTCA NOYTM M30IHEPreTHUECKH-
MM, B TO BPEMS KaK UMKNMY. Opma npegnodtutenbHa ans.
3 A1 PP Knactepos @Nb u (BN),, npu 3TOM p[nNs nNUHEHHbIX usome-=
Lﬂb/‘,(/&y Q/ POB X3apaKTEPHO TPMNNETHOE CMMHOBOE COCTOSHME, ANA UMK-

[ 7 Vi nAn4. u3omepoB — cuHrnetHoe. CreneHb MONAPHOCTH CBA3M
B—N yBenuuusaercs C YyBenuuHeHWeM pasmepa knactepa.'

HaiipeHo TaKke, uto Heitp. Knactepst (BN), umeror cTpyK-|

TypHble KOH(Urypauuu, TOXAECTBEHHbIE COOTBETCTBYIOWMM

crpykrypam _Cy,. :

X 199S, v /Y
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- s ' 121: 238775y Structure and stability of BN microclusters: o)’
/] - ;z f} }/ ‘initio calculations for (BN)a (n = 2-4). Sutjianto, Amin; Pandey |
‘Ravindra; Recio, J. Manuel (Physics Dep., Michigan Technologicyi|
Univ., Houghton, MI 49931 USA{.B Int. J. egudntum Chem. 1”"1,
52(1), 199-210 (Eng). UHF calcns., coupled with MP2 eorrehﬁg.l
corrections, were done to study the structures and energetics of
microclusters. hl"or (BN)I:. }inear and rhfomlla;lu ft’orr::‘:lg A(xi;N)
isoenergetic; whereas, cyclic forms are preferable for the N
K”Z ( / /L (BN)« clusters. As a general trend, linear isomers prefer the tﬁm
; spin state; whereas, cyclic isomers prefer the singlet spin state. Total!
cg.nrge—d. plots show a strong dominance of the B-N bond, indicating:
2 that the extent of its polar character becomes stronger with increass'

o in the cluster size. e loss of a BN monomer is shown to be th'
Lm zﬂl/u.’ /éﬁ most likely fragmentation channel for both neutral and singly-ionized'
clusters. hﬂ similarity follows the isoelectronic principle, and is of !

é . ~f€ 0 importance due to recent interest in the investigations of BN
o SLTLO erene analogs. : : , l

S lN) '
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’.5" J "21B141.  Crpywrypa M repMO’,‘HMﬂ"“ B;N; u BN, Struc-*

‘ tures and fhermochemlsfry of B;N; and BN, / Martin Jan.
ﬂ/ M. L., El-Yazal Jamal, Francois Jean-Pierre, Gijbels Renaaf
/ // Chem. Phys. Left. .— 1995 .— 232, Ne 3 .— C.!
289—294 .— Amnrn. I
Heamnupuueckum metopom CCM MO JIKAO B pacwu-;

peHHbIX rayccosbix 6a3ucax C y4eTOM INEKTPOHHON Koppe-|

NSUMM METOAAMM CBA3AHHBLIX KNACTEPOB W BKAKOYEHMEM BO3-

6yXAeHuid BNNOTb A0 TPEXKPaTHLIX MCCNEfOBaHO INEKTPOH-|

Hoe ctpoenne BiN; (1) u BN, (Il) OCHOBHBIMM COCTOSHUA-

MM SBNSIOTCA cocTosHMA A’y M 'Ag € MOHOKAMHHOI CTPYK-:

TYPO#H, O[AMHAKOBbLIMH ANUHAMM cas3er ‘KyMyneHosoro Ttuna’

n uepepyrowmumucs yrnamu (yron BNB meHbwe, uem yron.

f;{_ NBN). CrabunbHbiMM, HO MEHee BbLIFOAHLIMM SBASIOTCS NU-'
.,l(ﬁ‘/ A i HelHble cTpyktypsl BNBNBN (BN) 8 coctroswuu M ¢ ane-
TEPHUPYIOWMMH CBA3AMM MONMEHOBOrO THNa. JHEPruM arto-’
musaumn | m 1l ouenennr B 697,0 u 9956 kkan/mons:
cooraercraeuﬂo PaccuutaHbl nonoxewus nonoc B MK-cneK'r-'

X199 a2/ T WY/ ,y/,m)

/
i
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123: 155131a The structure and energetics of B3N, BsN;, and

BN« Symmetry bmklns effects in BsN;. Martin, Jan M. L.;

/ El-Yazal, Jamal; Francois, Jean-Pierre; Gijbels, Renaat (Department

é ‘3 SBG, Limburgs Universitair Centrum, B-3590 Diepenbeek, Belgl.).‘
Mol. Phys.” 1995, 85(3), 527-37 (Eng). The structures of ByNa,|

) BiNs, and BN¢ were studied using complete active space SCF|

: &SESF) and augtgenkted lucioupled c(l’uster (CCSD('IB%Igaﬁgzogsiﬁ

¢ 4 2 aaymmet.r]y—roen inear ground state structure 2 ’.
/ and is very stable. Bins has a linear ground state structure

A ot L C/MLLY] yBNBNN(x) and is nearly isoenergetic with ite (thermodymamically |

& referred but symmetry forbidden) dissocn. products BNB(2Z*). '
(’ ﬂ

N¢ has the ground state structure NNBNN(2r,) that is symmetry |

- broken at the CCSD(T), but sym. at the CASSCF level. Predictions !

— for the IR spectrum of the species involved were given. The best |

mL o ﬁ”/ /%/ computed total atomization energies TD, (error bar +4 kcal mol-) |

g / fc:l le;lz. 504.6 kcal mol-1; BzNs, 479.1 keal mol-1; and BNy, 460.8/
mol-1. B, -

C A.[595 /33 NiR
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127: 312589h Low temperature matrix isolation studies of B- |
(N3); and Al(N,);. Linnen, C. J.; Gilbert, J. V. (Department of Chem.
& Biochem., University of Denver, Denver, CO 80208 USA). Int. Conf.
Low Temp. Chem., 2nd 1996, 143-144 (Eng). Edited by Durig, James
R.; Klabunde, Kenneth J. BkMk Press: Kansas City, Mo. A method is
described for the prepn. of low—temp. Ar matrixes contg. the title (not /
particularly stable) compds. The IR spectra of these samples is presented ,

%K g :‘?‘idiswssed. ' i SR .
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F: B3N3

P:3 .

135150. CrpykTypa H xoneGanus [knactepos] B[n]N[n] (n=3-10). [Pacucr
“MetozoM (QyHKUHOHANA nnotHocTh]. Structure and vibrations of B[n]N[n] (n=3-
10) / Martin Jan M. L., El-Yazal Jamal, Francois Jean-Picrre / Chem. Phys. Lett. -
1996. 238, N 1 -2. - C. 95-101. - Anrn.

1996
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F: B2N
P: 3

132:143908 Anion photoelectron spectroscopy of :
small boron nitride cluste adiabatic detachment |
energies and vibrational frequencies of low-lying}
electronic states in B2N and B3N. Asmis, K. R.;|
Taylor, T. R.; Neumark, D M. Department of |
Chemistry, University of california Berkeley, ca;
94720, USA Eur. Phys. J. D, 9(1-4), 257-261]
(English) 1999 vibrationally resolved photoelectron!
spectra of B2N- and B3N- at 266 nm are reported. |
The spectroscopy of B3N was studied exptl. The.
spectra al detn. of adiabatic detachment energies.

C.A- 2500, 132



and vibrational frequencies for several low-lying !
electronic states of the neutral species. Both ground |
state anions have linear Ggeometries. For B2N- |
transitions to 2 electroni states of the neutral are
obsd. The electron affinity of B2N (X2.SIGMA.u is 3.098
.+-. 0.010 ev. The term energy of the electronically
excited st (A2.SIGMA.g+) is 0.785 eV. Transitions to 3
electronic states of B3N are obsd., of which the 1lst 2
show vibrational structure. The adiabatic detachmentf
energies for these 2 states are 2.919 and 3.062 ev. !
Prelimina calcns. indicate that the photode\:achmentg
transition between the electron ground states of B3N-
_and B3N is spin-forbidden and not obsd. in the spec !

i
|
i
{
i
1
|
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F: B3N |
P: 3 i
132:143908 Anion photoelectron spectroscopy of small

boron nitride cluste adiabatic detachment energies and ;
vibrational frequencies of low-lying electronic states !

in B2N and B3N. Asmis, K. R.; Taylor, T. R.; :
Neumark, D M. Department of Chemistry, University of |
California Berkeley, CA 94720, USA Eur. Phys. |

J. D, 9(1-4), 257-261 (English) 1999 Vibrationally
resolved photoelectron spectra of B2N- and B3N- at 266
nm are reported. The spectroscopy of B3N was studied |
exptl. The spectra al detn. of adiabatic detachment |

C. A 2e80, 732



energies and vibrational frequencies for several low- |
lying electronic states of the neutral species. Both |
ground state anions have linear geometries. For B2N- |
transitions to 2 electroni states of the neutral are |
obsd. The electron affinity of B2N (X2.SIGMA.u is 3.0981
.4-. 0.010 eV. The term energy of the electronically
excited st (A2.SIGMA.g+) is 0.785 eV. Transitions to 3
electronic states of B3N are obsd., of which the lst 2,
show vibrational structure. The adiabatic detachment|
energies for these 2 states are 2.919 and 3.062 eV. |
Prelimina calcns. indicate that the photodetachmentf
transition between the electron ground states of B3N-!
and B3N is spin-forbidden and not obsd. in the spec



F: B2N- * !
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132:28079 Anion photoelectron spectroscopy of B2N-. ;

Asmis, Knut R.; Taylo Travis R.; Neumark, Daniel :
M. Department of Chemistry, University of Cali

Berkeley, CA, USA J. Chem. Phys., 111(19),:
8838-8851 (English) 1999 Vibrationally resolved 355
and 266 nm anion photoelectron spectra of B2N are:
presented. Photodetachment to two electronic states of:
linear B-N-B obsd. and, aided by electronic structure'
calcns., assigned to the X 1.SIG 2.SIGMA.u++e- and X.
1.SIGMA.g+ A 2.SIGMA.g++e- transitions. The electron|
affinity of B2N is 3.098 .+-. 0.005 eV and the A
2.SIGMA.g+ term energy T 0.785 .+-. 0.005 eV. !
Observation of excitations involving uneven quanta:
antisym. stretching mode (v3) indicates a breakdown of '
the Franck-Condon approxn. and results from Herzberg-:
Teller vibronic coupling between the X 2.SIGMA.u+ and A

C. A 280D, @_Z___/



0

2.SIGMA.g+ states involving the v3 mode. Measurement of
angular dependence of the photodetached electrons servest
as a sensitive p for the identification of these FC,
forbidden transitions. A linear vibro coupling model
qual. reproduces the perturbed v3 potentials of the X%
and states. Artifactual symmetry breaking along the v3!
coordinate is obsd. i ab initio wave functions for the:
neutral ground state up to the coupled-c level ofi
theory, even when Brueckner orbitals were used. No;
evidence is for an energetically low-lying cyclic state.
of B2N, which was invoked in assignment of the matrix IR|
spectrum of B2N. However, the matrix IR data well with!
the peak spacing obsd. in the photoelectron spectra and!
_reassig the linear X 2.SIGMA.u+ ground state.



|Om 239%¢ | 1799

Chem. Phys., 111(23), 10491-10500 (English) 1999

Vibrationally resolved neg. ion photoelectron |
spectra of B3N- at 355 and 266 nm are presented. Two?
intense bands are obsd. with adiabatic detachment
energies (ADEs) of 2.923 .+-. 0.008 eV and 3.063 .+-.
0.008 eV and markedly different photoelectron angular
distributions. Aided by electronic structure:
calcns., the 2 bands are assigned to transitions from:
the linear X 4.SIGMA.- state of B3N- to the linear:

F: B3N- !
P: 3 |
132:56361 Anion photoelectron spectroscopy ofj
B3N-. gsmis Knut R.; Taylor, Travis R.; Neumark, |
Daniel M. Department of Chemistry, University of:
California Berkeley, CA 94720, USA J. |

{

|

CARD, 132



3.PI. and 5.SIGMA.- electronically excited states of!
neutral B3N, with all 3 states having a B—N—B—Bi
structure. Weak signal obsd. at 1lower electron;
binding energies is tentatively assigned to 2 addnl.
linear-to-linear transitions from the 1low-lying
electronically excited 2.PI. state of B3N- to the
1.SIGMA.+ and 3.PI. states of neutral B3N. Based on;
these assignments the electron affinity of linear B-
N-B-B is 2.098 .+-. 0.035 eV. It remains uncertain
if the 1.SIGMA.+ state of linear B-N-B-B or the 3Al
state of cyclic B3N is the overall ground state. At
the highest level of theory used here, CCSD(T)/aug-
cc-pVTZ, the 1.SIGMA.+ state is predicted to lie 0.09!
eV below the 3Al state. o !




F: B2N- : /fff !

P: 3

132:28079 Anion photoelectron spectroscopy of |
B2N-. Asmis, Knut R.; Taylo Travis R.; Neumark,
Daniel M. Department of Chemistry, University of
California Berkeley, CA, USA J. Chem. Phys.,

resolved 355 and 266 nm anion photoelectron spectra
of B2N are presented. Photodetachment to two
electronic states of linear B- is obsd. and, aided by
electronic structure calcns., assigned to the X
1.SIGMA.g+ X 2.SIGMA.ut++e- and X 1.SIGMA.g+ A
2.SIGMA.g++e- transitions. electron affinity of B2N :
is-:3.098 .+-. 0.005 eV and the A 2.SIGMA.g+ term
energy TO is 0.785 .+-. 0.005 eV. Observation of |
excitations_ involving uneven gquanta of the antisym. |

-

C L2600, 182

111(19), 8838-8851 (English) 1999 Vibrationally /
|
|
i




stretching mode (v3) indicates a breakdown the
Franck-Condon (FC) approxn. and results from
Herzberg-Teller vibronic coupling between the X
2.SIGMA.u+ and A '2.SIGMA.g+ states involving the v
mode. Measurement of the angular dependence of the
photodetached electro serves as a sensitive probe for
the identification of these FC forbidden transitions.
A linear vibronic coupling model qual. reproduces
the pertu v3 potentials of the X and A states.

Artifactual symmetry breaking along v3 coordinate is
obsd. in the ab initio wave functions for the neutral
gr state up to the coupled-cluster level of theory,
even when Brueckner orbi were used. No evidence is
found for an energetically low-lying cyclic st of
B2N, which was invoked in the assignment of the
matrix IR spectrum of However, the matrix IR data !
agrees well with the peak spacing obsd. in th_
photoelectron spectra and reassigned to the linear X '

2.SIGMA.u+ ground si
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133:35470 Structural, Rotational, and
Vibrational Properties of Mixed Ionized Boron-
Nitrogen Clusters BnNn+ (n = 3-10). Giuffreda, M.
G.; Deleuze, M. S.; Francois, J-P. Department SBG
" Institute for Materials Science (IMO), Limburgs
Universitair Centrum Diepenbeek B- 3590, Belg.

J. Phys. Chem. A, 104(24), 5855-5860
_(Engllsh) 2000 S Sese veesroameTe i e

R T R Lt The structural, rotational,. and
vibrational properties of BnNn+ clusters (n = 3-10) were
studied using d. functional' theory (DFT) and compared
with that of their neutral counterparts. The BnNn+
species with n = 4, 6, 8, 10 possess as lowest energy
form a fully regular structure of Dnh symmetr.y, as the
neutral species. In both cases, their IR vibrational

C. A 2650



‘spectrum invariably contains four lines, relating to one
.out-of-plane nondegenerate and three in-plane doubly
degenerate normal modes. However, the BnNn clusters with

=3, 5, 7, 9 evolve from a fully regular Dnh structure
to a more alternating one upon an adiabatic ionization
process. In this case, ionization is also shown to
strongly enhance the IR activity. Rotational moments
and adiabatic ionization potentials are eventually
provided to trace the structural variations induced by
ionizing these clusters. Br
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F: BnNn
P:3
134:271531 Quantum-chemistry calculation of BnNn rings (n=1- |
6) and fulborenes, the fullerene-like molecules BnNn (n = 12, 24, !
60). Sheichenko, D. M.; Pokropivny, A. V.; Pokropivny, V. V. |
Institute for Problems of Materials Science, National Academy of !
Sciences of Ukraine, Kiev, Ukraine. Semicond. Phys., QuantumI
Electron. Optoelectron. (2000), 3(4), 545-549. in English. -~
Electronic structure of the boron nitride rings and’
fullerene-like BN-mols. (the fulborenes) are calcd. using MNDO, |
AM1, Extended Huckel, INDO and ab initio (STO-3G) methods. 'I'hq
fulborene B60N60 is confirmed as the boron nitride analog of |
buckminsterfullerene C60. Comparisons with' other calcns. are |
presented and possible applications as nanoporous materials and |
photomc crystals are dlSCUSSCd i

e
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F: B12N12
B: 3

Nitrides: Isomers of B12N12. Strout, Douglas L.

Department of Physical Sciences, Alabama

State University Montgomery, AL 36101, USA
J. Phys. Chem. A, 104(15), 3364-3366
(English) 2000 A no. of recent studies have

132:242180 Structure and Stability of Boron |

explored the energetics of intermediate-size

clusters, such as small fullerenes. For example,
the isomer energies of have proven difficult to
ascertain- as different theor. methods give widel

varying results. For cluster sizes around 20-30 .

C.4.2990, {32, |



atoms, it is not immedia clear whether ali
monocyclic, graphitic, or fullerene structure is;
energeti preferred.: In the present work, the!
isomers of B12N12, a ring, a "graphi sheet, and al
fullerene-like cage of four- and six-membered |
rings, are exa theor. means. The energies of the
three isomers are calcd. using Hartree theory and |
d. functional theory (DFT) in local and gradient- |
cor. forms. Dunning correlation-consistent basis |
sets are used, with geometries optim to the triple- |
-zeta. level and energies calcd. at the quadruple—f
.zeta. le The effects of the basis set, as well as |
the effects of local vs. nonloca are discussed. !
The results are compared to those of similar
studies of C which_g'.f__i_rsiroeﬂ:ronic with B12N12,
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F: BnNn+

PE 3 .
133:35470 Structural, Rotational, and
Vibrational Properties of Mixed Ionized Boron-
Nitrogen Clusters BnNn+ (n = 3-10). Giuffreda, M.

G.; Deleuze, M. S.; Francois, J-P. Department SBG
Institute for Materials Science (IMO), Limburgs
Universitair Centrum Diepenbeek B-3590, Belg.

J. Phys. Chem. A, 104 (24), 5855-5860

(English) 2000 The structural, rotational,




and vibrational properties of BnNn+ clusters (n = 3-10) |
were studied wusing d. functional theory (DFT) and |
compared with that of their neutral counterparts. The |
BnNn+ species with 4, 6, 8, 10 possess as lowest energy :
form a fully regular structure of Dn symmetry, as the |
neutral species. In both cases, their IR vibrational |
spectrum invariably contains four lines, relating to one |
out-of-plane nondegenerate and three in-plane doubly !
degenerate normal modes. However the BnNn clusters with ;
n=3,5 7, 9 evolve from a fully regular Dnh structure;
to a more alternating one upon an adiabatic ionization |
process. this case, ionization is also shown to strongly |
enhance the IR activity. Rotational moments and !
adiabatic ionization potentials are eventually providedf
to trace the structural variations induced by ionizing |
_these clusters. !
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134: 106133w - -Boron nitride analogs of fullerenes (the ful-!
borenes), nanotubes, and fullerites (the fulborenites). Pokro;ngny:,l
Vladimir V,; Skorokhod, Valery V.; - Oleinik, Galina S.; KurdyumovX
Alexander'V.; Bartnitskaya, 'I‘amara S.; Pokropivny, Ale'( V.; Siso-;
nyuk, Ale‘tander G.; : Sheichenko, Dmltry M. (Institute for Problems of
Materials Science, National Academy of Sciences of Ukraine, Kiev,:
Ukraine 252142). J. Solid State Chem. 2000, 154(1), 214-222 (Eng),’
Academic Press. The mols. B;2N;2, B23sNos and BgoNgp (named by thei
authors as fulborenes) are proposed as boron nitride analogs of the!
fullerenes, esp. BgoNgo as the analog of Cgo. MNDO computation was'
performed to confirm their stability. Multiwalled BN nanotubes and’
onions were produced by carbothermal synthesis.- Their structure and’
mechanisms of growth and formation were studied by TEM, x—ray

" spectral microanal.; and mol. dynamics techniques using B-B, B-N,

,/ \
{./



and N-N original interat. potentials. Ten possible zeolite—like crystals
built from these mols.- (named by the authors as fulborenites) were
predicted, and their lattice parameters and densities were caled. Com-
parison with explosive expts. allow the authors to identify the simple
cubic fulborenite B;,N,, with intermediate phase of BN. New original
ideas were suggested of: (i) a hyper—diamond based on B,,N,,—fulboren-
ite with zincblende lattice, (ii) a superdense diamond based on Me,B;,N;,—
fulborenide with bec. lattice, and (iii) a quantum hypersound generator
based on BN nanotube. (c) 2000 Academic Press. ;

]



tural optimization of Cgg, B3gNss and Fe@BgyNsg clusters. Oku ’I‘
Suganuma, K. (Industrial Research, Osaka Umvcrsnty, Ibaraki,

Japzm 567-0047). D(amond Relat Mater 2001 10(3-7), 1205 1209 :
(Eng), Elsevier Science S.A.. At. structures and the structural stability !
of Cyq-and B3sNa4 clusters were investigated by high—resoln. electron :
microscopy and MO/mechanics calens. The obsd. high—resoln. image !
was related to a Fe@B,gN,4 metallofullerene structure, and a structure |
model was constructed. Total energy calens. of the clusters showed that !
the Cas, B3sN3s and Fe@B;4Nj, are stable in this order. Image simula-
tions of these clusters agreed well with obsd. images, which confirmed |
the proposed structure models. e e ]

. ]l/,
255 3¢ . ‘
135:157920d High-resolution electron microscopy and struc- !
|
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134: 152866k 'Structure and,Stability of Boron Nitrides: The
Crossover between Rings and Cages. . Stront Doiclas 1., “(Départ-
ment of Physical Sciencés, Alabara State University, Montgomery, AL
36101.USA). J. Phys. Chem. A 2001,105(1), 261263 (Eng), Anierican

.Chemical Society. A previous study on B;,N;, showed that the Hartree—

Fock (HF) method, local d. approxn. (LDA), and gradient=cor, d.'func-
tional theory (specifically'B3LYP) all agree in predicting that the cage
isomer of B;2N,, is the most stable. If the cage is the most stable (BN),
for x = 12, then the energetic crossover between rings and cages must
take place at some x <.12..Rings would be most stable for small mols.,
and cages would be most stable for larger mols. The current study
explores the question of whether rings or cages are more stable at sizes
smaller than B,,N;,, with the goal of defining a crossover point between
rings and cages. These issues are examd. by theor. calens. using the
HF, LDA, and B3LYP methods, along with second—order perturbation
theory (MP2). In particular, an _energetic comparison is carried out;
between the ring and cage isomers of (BN), for x = 8—11.. The major!
result is, that boron nitride cages are more stable than rings if at least!

i

two of the six four—membered rings are isolated by hexagons, an arrange-|
ment th,a}.E first seen for the B;;N,,-cage. . .- B gt e
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