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Calculation of PH, (n-1-4) molecules by an extended M.O.- |
e ool C.A.O, method. K. Issleib and W. Gruendler (Univ. Halle, |-
;Ger.). Theoret. Chim: Acta*6(1), 64=72(1966)(CGer). The elec. |
E . ..___itronic structure of the mols. PH, PH,~, PHj, and PH,* was I
TR e Icaled. by an extended M.0.-L.C.A.O.method, takingintoaccount ‘
. 'Ithe values 90°, 109.5°, and 120° for the bond angles of PH;=and |
777777777 TiPHs.  The expected bond angles for PH,~ and PHj are obtained :
;and the bond energies agree well with the results caled. by other |
T Tt authors (Jordan, et al., CA 58, 9703a; Lohr and Lipscomb, CA |
" 58, 10855¢; Hoffmann, CA 61, 2597¢). Use of suitable defined '
- -z~ energy parameters enables a judgement of the strength of a PH-T? T
bond and leads to an appreciation of possible reactions of the!

g os e mols, _RCTC ¥
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I;l:gﬁ() Preparation and mass spectrometry of triphosphine-5.
_Jethrer, T. D, (Univ. of Notre Dame, Notre Dame, Indiana).
T Amer. Chem. Soc. 1968, 90(22), 6062-6 (Eng). A convenient’

photochem. method for the prepn. of tripliosphine-5, P;H;, is
— described. The purification and the detn. of some of the phys.!

properties of this unstable compd. are reported. The fragmenta-
— tion pattern and appearance potentials of selected ions have been
detd. by using a mass spectrometer with mol. -beam sampling.
— The latter results allow the P-H and P-P bond energies and the______

_MLM proton affinity of phosphine to be estd. This compd., which
4 s an intermediate in the thermal decompn. of diphosphine-4,,

woust

thermally decomp. at 300°K. to yield diphosphine-4 and tetra-
«_phosphine-6. This reaction is the prototype for a generalized
chain growth step in the net polymn. of diphosphine-4. RCJC ] e

C.A 1987 A0 H O
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___ “%4355n) M.O.-L.C.A.O. calculation of chain- and ring-shaped —
phosphorus hydrides. Issleib, K.; Gruendler, W. (Martin-

\CTLuther-Univ., Halle/Saale, Ger.). ZTheor. Chim. Acta 1968,—
>~ 11(2), 107-18 (Eng). The electronic structure was caled. of

" - the mols. PaHn, PaHnya (7 = 2, 3, 4), Pz, and P( by an extended —
M.O.-L.C.A.O. method. The relation between the bond en-
-ergies of these mols. and the electron distributions is discussed.—

" The resulting mol. diagrams and the ordering of energy levels
explain the existence of stable anions of cyclic P hydrides and___

— permit to deal with a reaction mechanism of the cleavage of bi-!
phosphines. _The bonds in P4 almost exclusively consist of P3p-___

——functions, and bent bonds are present in the cyclic P hydrides.

In agreement with exptl. results the cis-configuration of P.Hy is

—— more stable than the trans-configuration. RCTC
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85: 83561n Atomic Enérgy Levels and Grotrian Dingrams,“
Vol. 1: Hydrogen 1-Phosphorus 15. Bashkin, Stanley;
Stoner, John 0., Jr. (Elsevier: New'York, N. Y.). 1975. 615 pp.:

. $50.95 e
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3b43. MMortenunaabl HOHH3ALMM M reoMerpik docdu-

HoB, 3sepes B. B, DBeawckuit B. E. «oka.
AH CCCP», 1978, 241, Ne 6, 1367—1370 ;

Ycrauossaeno JauHeiiioe COOTHOUICHHE MEXKIAy TepBhIM .

BePTHKaAbHBIM MnoTeuuuanoy iounsaunn (IMU) docpuuos

H BaJeHTHBIM yrjoM . npu arome ¢ocdopa: M=
=39,7—0,3142. Iloka3ako, u4TO OKOJIO TPeTH IKCNepHMIl-
TaJbHO mﬁmozlae\ioro usmeneusa ITH sasasgercs crexcren-
eT H3MeHeHHs rHOpHAu3auun opGutaneil retrepoatoma. Mas
HHTCPNPETALHH TNOTEHUHAIO0B HOHH3aLWHH (OoChHHOB mnpen-
JIOKEHO HCI0Jb30BaTh BaJeHTHOC cocTosiuHe P(d%uen., Pex,

Py, d), oTBeualollee CHMMETDIIH Cs. AsTopedepat

LG9 18
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2 B1033. Tpexanektpounnie cssizu. III. o*-kaThHou-pa-
nukaasl  Qocopa u  xaopa. Three-electron  bonds..
I11. Phosphorus and chlorine ¢* radical cations. Clark!
Timothy. «J. Comput. Chem.», 1983, 4, Ne 3, 404—
409 (amra.)

Heamnupuueckum Metogom CCIT MO JIKAO B Gasuce
4—31T® c yueroM KOPPEJIAIUHIT  BAJICHTILIX  VICKTPOHOB
no Tcopux BoamyueHuit Memnepa—Ilneccera 2-ro nopsaaxa’
(MP2/4—31T'®), npopefeHbl pacueTH G*-KaTHOH-pajHKa-
aos HsPPHy+ (I), HsPSH,+ (11), HsPCIH* (1) 1 HCI-
CIHF (IV) < onTHMH3ai(He}t reOMETpPHH.  BHUHCJICHHbIE
'3WaueHus JJHH TPCX3JEKTPOHHHX = cpAscit  P—P, P—S§,
P—Cl u Cl—CI B I—IV pasum 2,881, 2,846 3030 (3,188
A1 MOBOPOTHOTO 130Mepa) H 2,688 A. Coors-uiie 3Hep-
rHx auccounaunn D, Xapakrtepusyioliue npouecc AB+—-
—A+Bt, 30,2, 21,8, 7,3 1 29,5 KKaJn/MO/b, KOPPEJAHPYIOT
C JHEprHAMH (AE) npouecca A*++B=A+B+** no coorso-
wenuio D=exp(3,41—AE/53,6) kkan/Momb., BuuncienHble
anst cucreM A+'/B 3uauennss AE, PHj*+/SH, 18,6, PHat+/
/CIH 72,1, Hy*+:/CIH 53,5 xnanj\(o.nb YAOBJIRTBOPHTEIBHO
COrJIacyloTCst € JKCNEepHM. JaHHBIMH (58 58,6, 52,8 xkkax/
Jmonb). o AR 28 d. TepMan
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[ 99: 128595j Three-clectron bonds. III. . Phosphorus and
chlorine o* radical cations. Clark, Timothy (Inst. Or% Chem., :
Friedrich-Alexander-Univ.- Erlangen-Nuernberg, D-8520 Erlangen, !
Fed. Rep. Ger.). J. Comput. Chem. 1983, 4(3), 404-9 (Eng).
The radical cations HaPPHi+, HaPSHa+., HsPCIH+, and HCICIH*;
were studied by ab initio MO“Theory. Arn increasing téndency to
adopt trigonal bipyramidal (TBP) geometries is obsd. for the P.
radicals with S and Cl ligands. The three-electron bond dissocn.
energies are caled. to be between 7 and 31 kcal mol-t. The:
dependence of these bond energies on the ionization potentials for .
the neutral hydrides is illustrated, and the deformation-of P ¢
radicals towards TBP structures is discussed. . . Ban ol s
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HP=PH /983

l) 23 B31. ' TeopeTHueckoe MoOJeaHPOBaHHe NH(POCHEHOBO-.
ro auranga (HP=PH). Theoretical modeling of the di-|
phosphene (HP=PH)tigand. Lee Jung-Goo, Cow-
ley Alan H, James E. Boggs. «Inorg. Chim.

"Acta», 1983, 77, Ne 2, L61—L62 (anr..)
Hesmnuprueckum Metogom CCIT MO JIKAO B Gasuce
.44—31 TI'd npoBefieHH pacueThl reOMETPHY. CTPYKTYpH,
"MOJIEK. apG(u;raneﬁ H CHJIOBBIX TOCTOSIHHBIX  MOJIEKYJIbI
HP=P 1), cayxauieit MOZeJbio JHrangoB GoJee obue-
waﬂ%“‘—‘?) ro tuma RP=PR. [Toka3ano, uto B npeHeOpeKCHHH KOH-
5 v ¢urypau. B3aumopeficrsuem ~ (KB) Ttpanc-nzomep 1 Ha
f/ 47 W &) 2,7 “kKkaJjMonb . craGuiblee  LHC-H3OMepa. BhlunciaeHHble
. : . reoMeTpHY. MapaMeTphl TPaHC- H LHC-H30MepoB aBHH
&',(,LZ- /)‘, ALH) cooTB.: rp—p=2,121 u 2,122 A, rp—u=1,444 n 1,44%1\ "
£/ HPH=954 u 100,4°. Yuer KB (7262 koudurypaumit):
JIPHBOAHMT JHIIb K He3HAUHTEJbHOMY MOBLIICHHIO DPa3HOCTH
-9HEpPrHil TPaHC-IHC io 2,77 kKajn/Mosb. [IBe BBICUIHX 3aHs-

X./983, 19, ¥ %3




ThiX MO Tpanc-u3oMepa 2a,(—9,23 3B) u 7az(—9,52 3B)
COOTBETCTBYIOT 7i-CBSi3H P—P 1 cBOGOAHOI mape /eKkTpo-
nos P. MO 21),;(0 26 3B) sBasieTcsT B OCHOBHOM HH3LUEN(
He3anoJHeHHolt rt*-opGuransio P—P B corJacun ¢ 3Kcrme-
PHM. NAaHHBIMH JIs POACTBEHHOTrO COCAHHEHHs. BHumcaen-
Hble 3HAYEHAS] CHJIOBBLIX IIOCTOSIHHBIX BaJ. Koi. P—P o
P—H Ttpanc- nsomepa pam{u cootB. 3,66 n 2,86 muun/A.
- i 3. Tepman
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1951041, Oudochen (HP=PH) u docduuo-pocdu-
uuaen  (H,P—P): nHeamnupHyeckoe HCCAEAOBAHHE CTAOHILY
HOCTH M 3JeKTPOHHOii cTpyKTypni Meropamu CCIl m KB.
Diphosphene (HP=PH) and phosphino-phosphinidene
(H,P—P): an ab initio SCF and CI study of stability
and electronic structure. Ha Tae-Kyu, Nguyen
Minh Tho, Ruelle, Paul. «Chem. Phys.», 1984, 87,
Ne 1, 23—29 (amra.) :

Metozom CCIT B nsaTH pasmuunbix Gasucax, HauGojee
MOJHBI H3 . K-PbIX — ABYX3KCIOHEHTHHIE ¢  MOJspH3all.
dynxunamu ([19+I1), BHNONHEHH HEMMHPHY. pacueThl

- FEOMETpHY. NMapaMeTpoB TpaHC-AHdochena (Can) (I), muc-

mismccpena (C2) (1), cunrnernoin (1) u TpunieTHoR
(1V) crpykryp HoP—P (Cz). Otnocut. sueprun AL M
JIMIOJbHbBIE MOMEHTHl yTOYHEHH B pacyeTax MetoaoM KB
B OGasuce JD+II. Ilonyuensl caepyioliHe 3HAYEHHS
AE (xxan/monb): 1 0,0; II'3,0; 11 29,1; IV 47,0. Buiunc-
Nenusi sHepreTHy. GapbepoB AJsi npolecca IHC-TPaHC-H30-

\)(t/gg‘/, ﬁ, N /9



mepusaunu Andocdena noxkasaau, 4To BHYTPeHHee Bpatie-
Hie Gosee BHIFOJHO, YeM IMEPerpynnupoBKa C NPOMEXKYT.
JiHeifHoit  KoHdurypauuneil. PeayabraThl pacyeToB cormo-
CTaBJeHbl C JAAHHBIMH Tpeji. Teop. HCCJAeNOBaHHII MOJEKYJ
NoHy u NPH,. - — B. I'. ConomoHHK
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104: 1749150 Bondlug in the P(PI); wud N%l'lh)) catlons. An
ab initio study. Schoeller, Wollgang W,  (Fuk. *hem., Univ.,
Bielefeld, D-4800 Biclefeld, 1’ Fed. Rep. Ger).  Z. Naturforsch., B:
Anory. Chem,, Org, Chem, 1985, 401 9), L149-51 (Eng).” Ab initio
SCIF calens. at a double-f level were performed on the cations
N(PH1)z¢ und P(PHa),t, Although both structures are isoelectronic,
their bonding situation is different, The latter corresponds to .o
dipolar structure (phosphide) with considerable nez. charge at the:
central I atom. The d-orbitals contribute to bonding w3 polurization

ﬂ/ [/Léﬁo functions rather than purlicipu‘lgriu hybridization.

pacun +
e N /ﬁ//;/é

e.A- /956,104 n20



PIAs), mA693 S

) 6 51037. Heamnupuueckoe = uccaenoBanue XHMHUECKOIT
£Basu B P(PHy);+ w N(PH,).*. Bonding in
P(PH;); and N(PH;); _ cations: L o stug]ye.
Schoeller Wolfgang W. <Z. Naturforsch.», 1985,
.B40, Ne 9, 1149—1151 (awurJ.) |
Hesmnupuueckum merogom CCIT MO JIKAO B 2-3Kcro-!
HeHTHOM rayccopoM GasHce,  JOMOJIICHHOM d-OYHKUHAMH
Ha TSKeJNBIX aTOMaX, NPOBeACHBl pacueThl H303JCKTPOH-

ubix katHoos P (PHs)o+ (I) u N (PH;)o+ (I1). Haiizeuo,:

4yTO LIeHTpaJb bt atoM P u 1 HeceT 3Ha4nT. OTPHIL. 3apsl.:

//%L(’AMI ,&(”/ B I u B Menbueit mcpe B Il d-opGuranu ckopee Hrpaiot

poJb MoAsipH3al. (YHKIUHiL, HeM ydyacTBylor B ruGpuausa-'

? uuy. HaGmonaeMoe 3KCMEPHMCHTJIBHO 3aMCTHOC YKOpO-}
venne cpazeit N—P u P—P B Il u I no cpaBHeHHlO C!
@ npocthiMi cBazsiMu N—P u P—P  0OOGbSICHCHO 3HAUHT.'

BKJIAZOM PE30HAHCHBIX CTPYKTYP. 3. O. lepman

&7
/y'/ggé/_/?,/’?/g.
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15B61331. Xumus docdopa. 168. O6 n3omepax Terpa-
tdochana(6), PsHe. Beitrige zur Chemie des Phosphors.
168. Zur Kennfnis der Isomere von Tetraphosphan(6),
P:Hg. Baudler M, Riekehof-Bohmer R., Krause U. M.’
«Z. anorg. and allg. Chem.», 1986, 543, Ne 12, 45—48
(ueM.; pes3. aurJ.)
- Meroiom SIMP 3'P mu3yuensnl ¢ochaust d,l- u Me30-
u-PHe, a takke u3o-PiHg[(PH:)sP]. Ha ocuose pasmn-
uynit KCCB ompeaeseno cooTHoLIeHHe H30MEPOB B CMECH.
Yacrp 167 cM. M. Baudler u ap. «Z. Anorg. allg. Chem.», -
Al . 1986, 543, 35. M. 3 3emuep.
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22 B1077. Teomerpusi u sHepretka H-cBa3anubix nu-
mepos H*(PHj)s, H*(H:S); m H+(HCI);. Geometries,
and energetics in the proton-bound dimers: H+(PH3)2,4
H+(H.S)s, and H*+(HCl)2. Ikuta Shigeru. «J. Mol
Struct. Theochem.», 1987, 152, Ne 1—2, 89—100 (anra.)

Hesmmupnueckum Mmetogom CCIT B 6asuce 6-31I0* ¢
YUCTOM 3JIEKTPOHHOI KODPeJsLHH MO TCOPHH BO3MYUIEHHH
Meanepa — I[Mneccera (MII) 2-ro mopsiika ONTHMH3HPOBA-
na reomerpun H-ceasamubix mumepoB H*(PH). I,
H+(H,S), (11) u Ht(HCl), (I). Duepretnu. w I—III
paccamraint no Teopid  sosmywennit MIT B Gasucax
DZ+P u 6—31++(d, p) ¢ yyeroM OJAHOKPATHBIX, ABOH-.
ubix 1 uerpepubix (OJY) Bo3Gyxaenuit A ONTHMH3HDPO-
panHoit reomerpun MII2/6-31T®*. KoneGar. 4acToTH BH-'
yHCJACHBl C . HCMONMb30BAHHEM aHAJHTHY 2 NPOH3BOJAHHX -

sneprii, naiigennbix meromom CCII B Gasuce 6-31*. Pac-
wer auMepa | npopeieH Takxke B Gasuce [6s5p2d(P)f.

: O 17 02F )
(/)/%&/ﬁ | 977 X702 /98F

Al

/2s2p(H)]. Tlokasano, yTO pacyer MI12/6—31* npuBoAHT
K YBeJHYEHHIO JUIHHBI CBSI3H X—H (X=P,Su Cl), x

\X/gg% _;/:_0/ N I



YMeHblICHHIO AAHHBI cBA3H X—X H K YBeJHUEHHIO 3Hep-
rin H-csasn no cpasuennio ¢ merofom CCIT B ToM xe Ga-'
3uce. dueprusi H-cBssu (En) B I cocrapaser ~7,5 kkan/
/Monb (pacuerst MIT40Y/DZ+P u MII2/[6s5p2d (P)/2s-
2p(H)]), uto Ha 4 KKan/moab HUKe SKCMePHM. 3HAYEHHS.
Craenan BbIBOA O HEOGXOAHMOCTH HOBOI 3KCNEPHM. NpoBep-
KH Ey. Oddexr xoppensuun snextporoB B II u Il Goab-
we, yem B I. o 3. I. Tepman

¢
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11 149. TeomerpHuecKHe H JHEPreTHUECKHE MapaMeTpbl
auMepos ¢ mporonHoii cesi3bio: H+(PH;)e, H*(HyS); u
H+ (HCl),. Geometries and energetics in the proton-bound
dimers: H+(PHj)e, H+(HsS),, and H+(HCI)2. Tkuta
Shigeru. «J. Mol. Struct. Theochem.», 1987, 152,
Ne 1—2, 89—100 (anra.) _

Meron, CCIT u Teopusi Boamyulennii Mennepa—ITaecce-
ta (TBMII) BTOpOro mopsiaika NMpPHMCIlCHBL K ONpefeNeHHIO
reomerpuy, napamerpoB aumepoB Ht(PHa),, +$I-11,S)2
Wpacqcr nposouJca B 6asuce 6-31 TO*-OT—

YeHO, 4TO KOppeJsill. 3¢ GeKTH YBEJIHYHBAIOT AJHHBI CBSI-
seit X—H (X=P, S, Cl) u ymenbwaior paccrosinusg X—X.
OHeprun AHCCOLHAUHH JIHMCPOB YTOUHEHB Ha OCHOBAHHH
pacueroB B uerBeproM nopsaxe TBMII c yuerom opgtio-,
JBYX- H YeTBIPEXKPaTHHX BO30YXJeHHII HEBO3MYILEHHOIl
¢-UHH ¢ Hcnosb3oBaHHeM OpOHTajbHOro Gasuca 6-314
.4+T® (d,p) nam ABYX3KcrnoHewTHoro 6a3uca JaHHHHra.
IMonyueHHHe BEJHYHHBI COIVIACYIOTOS C SKCHEPHMEHTAJbHH -
mu aas X=S, Cl; pacxoxienne aas X=¥) CUHTaeTcst
oGycnoBieHHHM OWHOKOI 3KkcnepuMmenta. Ha yposue CCIT
OLICHCHH YaCTOTH HOPM. KoJeGaHHii JHMepoB.

A. B. 3aituesckuii
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41 dochunodochununena (HoP—P): neammupuueckoe HC-:

caenosanne, The protonation of diphosphene (HP=PH)

and phosphinophosphinidene (H,P—P): an ab initio stu-:

dy. Nguyen Minh Tho. «Chem. Phys. Lett.», 1987,

135, Ne 1—2, 73—77 (aura.) .

Hesmnupuueckum Merogom CCIT ¢ mosnoi onTaMH3aum-

et reomerpun B Gasuce 3—21 T®* n yTOUHEHHEM SHEDIHH:

CTAlHOHApHBIX ToueK B Gasuce 6—314+Td* ¢ yuetom:

5JeKTPOHHOi KOppeJsillii N0 TEOpHH Bo3mymennit Mesnne--

pa— Ilneccera 4-ro MOPsAKA PACCUHTAaHEl MPOTOHHPOBAH—

v(/” . Hble (popMbl aupochena u ero Hsomepa tdochunopochunu-
‘ JeHa, a TaKXe NepeXojHble COCTOAHHS CHHTJIETHON H TPH-.
TLleTHO BHYTPHMOJEK. NEperpynnupoBoK STHX (opM. fpo-

AYKT NPOTOHHPOBAHHS nudocdena, dochunodochenuesniz

;xathon HpP—PH*, MoXeT nepexoauTtb B (ochunnenme-

Bt katmon HgPP*, o6pasoBaniie K-poro BO3MOXKHO TPH.

V\//gx% 19, N/?




Inporonnposatiiiii H,P—P. Haiizeno, uTo B cuHrIeTHOM
cocroanun HoPPH* na 41,2 xkan/monb Gosee ycToiluus,
yem H,PP+, Torma xak B TPHMJETHOM COCTOAHHH, HaoGQ~
por, HsPP+ na 17,3 kkan/Moap Goaee ycrofiuns. Bapeeprr
IJ1s1 CHHIJIETHOI{ M TPHIJICTHOM MeperpynmHpoBOK COCTaBJIsi--
tor 8,4 u 46,7 xxkaJs/MOMb COOTB. H. B. Xapuepuukona
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) 951053,  BuuucaeHHEe 3JEKTPOHHOIOQ.-CPOACTBA ATOMA

A- 0___y tdochopa u ruppupos PH, (n=0—4). Calculations on
- the electrcn affinities of the phosphorus atom and its
hydrides (PH,, n=0—4) / Nguyen M. T. // J. Mol

Struct. Theochem.— 1988.— 180.— C. 23—29.— Awnra.

Hesmnupuyeckumn merozamn CCIT u Teopun .Bo3Myie-

uuit Meanepa — [lneccera (MII) 2-ro, 3-ro u 4-ro mo-

PAAKOB (CMHH-HEOTpaHHYeHHL Bapuant) B Oasucax [®

ABYX- H TPEXIKCMOHEHTHOTO Kay-Ba, BKJIOYAIOWHX JAHb-

¢ysuble H mosspu3al. ¢-UHH, NPOBEJEHB pacyeTH 3JeK-
’ Tponnoro cpoacrsa EA atroma P u rumpumos PH, (n=
/1€ =0—4). Oas P u runpunos PH, HauMeHbuwne pacxox-'

HeHHSt TeopHu H 3Kcmepumenta (~0,2 3B) nmocTuruyTH
(pacuer MIT4) TO/MBKO NpH BKJIOUCHHH B 6Ga3HC HECKOJb-
kux noaspusau. ¢-umit. Ilpu oaunakosoM uucie nosnspu-
3au. ¢-uui TPeX3KCNOHeHTHBIA Ga3Hc NMPHBOANT K Jyulle-

| Y ﬁa/uwww&/



Ty cornaciio EA artoma P ¢ skcnepiMenToM. Paaixan
PH,— wnecra0fren. Ilpeackasannoe EA ana PHy paBso,
0,6+0,5 3B. Cnenan BBIBOA, HTO BKJIOYeHHe B 6a3uc 60Jb-
WOro uicAda (-LHil C 'BLICUWHMH  YIVIOBBIMH MOMEHTaMH
MO3BOJIHT COKPAaTHTb YHCJIO sp-b-unit 6asuca, K-pbie cnado
psioT Ha EA. - . L. Tepman

\5||l
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7 511123. PICUETH CPOACTBA K 3JEKTPOHY aToma ¢oc-

Z—— ¢opa u ero ruapupos (PH,, n=0—4). Calculations on:

Z=0-Y

the electron affinities of the phosphorus atom and- its
hydrides (PHa, n=0—4) / Nguyen Minh Tho // J. Mol.
Struct. Theochem.— 1988.— 180.— C. 23—29.— Anra.

- Hesmnupnueckum merogom CCIT MO JIKAO B pamkax
HCOrPaHHUCHHOrO  XapTPH-(QOKOBCKOTO NMOAXOAA C Y4CTOM
KOppeJsLiHH 3JCKTPOHOB B HYETBEPTOM MOpSAKE TEOPHH
BoaMyliennii Meanepa—Ilieccera B HecKOJbKHX Ga3ucax
rayccopux (-umit or 6=31+I® (d, p) 10 Tpexskeno-
HEHTHOrO C BKJIOYEHHEM MNOJAPH3aUHOHHHX ¢-uuit po  f-
thna aaa P u 6-31T® u T-311T® naa H paccunrann
3HaueHust CpoACTBAa K 3zeKTpony (ans cuerem PH:, x=.
—0—4. Hanayuue noayuenHble' 3HAYCHHS PABHBL Aast P
0,497 3B (skcnepuM. 3nauenne 0,74), ans  PH 0812
(1,028), ans PHp 1,162 (1,271), ana PH, 0,602:0,05.
Aunon-paauxan PHg mecraGuien no OTHOWIEHHIO K OTIUe-
naenuio snextpona. OTmeueHo, uTo yueT Goabluero umcna|
THNOB NOJIAPH3ALHOHHLIX (-UHI BaxKHee PacCUIHPEHHA Sp-!

Gasmuca. - , B. JI. JleGenen
PH) PH2, Prz, Pty -
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109: 80115y “A theorotical study of the h:ﬂdtcdiphosphorus(l+) .
([HP2]*) cation and dihydrodiphosphorus(z+) ([HzP2]2+) dications: :
stably hridged structures, Nguyen, Minh Tho; Fitzpatrick, Noel '
J.- (Dep. Org. Chem., Univ.- Groningen, 9747 AG Groningen, Neth.).
Chem. Phys. Lett. 1988, 146(6), 524~-30 (Eng). Structures and
stabilities of the [HP;)+ and [H2Pz]2+ jons are studied in their singlet
ground state omploying ab initio calens, Geometries of stationary

.points were decid. at the MP2/6-31G(d,p) level while relative ener;zies

Ao
o

0.4 1988 Iog

were -estd. using- MPn calens, with various besis seotg (up to -
6—31-!--}-G(de,i)). Tho bridged structure (Cz,) is found to be the
only wmin. on the [HPs]* surface, lying about 8-9 keal/mol below the .
linesr structure. - The proton affinit of P2 is estd. to be 158 + 3
keal/raol.  Analogous to [H2Si2], the non-planar doubly bridged

structure represents the global min, lying a few keal/mol below the
planar [HaP-P)2+ apecies. The two dication isomers are sepd. by a
arrier of 10-16 kcal/mol.  The planar-bridged structurs is a,
transition structure for autoconversion of the bent-bridsed form
while the linear structure is a second-order saddle point. The
fragmentation [HzPaJ2+ — [HPz2]* +H+* is exothermic (AH; = -9
kecal/mol). Coupled with the large barriers for deprotonation, this
suggests that the bridged [HaP2]2+ dication micht be obsd. in mass
spectroscopic expts. The unusual structural feature of the ions may
be understood from a simple orbital picture.

N/ . [HpTdt
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¥ 10 J164. TeopeTnueckoe Hccae0BaHHe KaTHOHA
[HP;]+ wu pukaThonos [HoP;]?+: craGuibHble MOCTHKO-
,,Z Boie: cTPyKTyphl. A theoretical study of the [HP,]+ cati-.
3\\1\ on and [H,P,]2*+ dications:: stable bridged structures.
*> Nguyen Minh Tho, Fitzpatrick Noel J. «Chem.:

‘\'\ Phys. Lett.», 1988, 1146, Ne 6, 524—530 (auru.)
V(\ - .Hesmnupuueckum Metomom CCIT MO JIKAO B 6oab-
mHx 6a3ucax CrpyNnnHPOBAHHHX TayCCOBHIX (-UHit C BKJIO-
% yeHHEM NOJISIPH3ALHOHHHX O-UHIl C YYCTOM KOppensiuuu
%& 9JIGKTPOHOB TO TeopHH Bo3MmylleHHii Meanepa—Ilaeccera
JI0 YEeTBEpPTOro MOPSAAKA MCCJIE0BAHO 3JICKTPOHHOE CTpoe-
une pasanmunbx ctpykryp HP* (I) u HoPp+ (II). Tlpu-
‘_ BelleHH paBHOBECHasi TeOMCTPHA, CPOACTBO K NpPOTOHY
P;. OGuapyxeno, uto Aas | MUHHMYMY Ha NOBEPXHOCTH
V{/[ - ” . \ notesuuanbuoft sueprun (I1I13) oTpeuaer TONBKO MOCTH-
koBas ctpykTypa. CpolcTBO K  mpoToHy P, OlleHeHo
B 158+3 kkaa/moab. Has II, amanornuno H,Si;, rao-
6anpnomy MunumyMy II[ID oTBeuaer aBaXaW MOCTHKO-
Basi cTpykTypa. Peakuust otuiensienust nporona ot Il sB-|
JasleTcsl dK30TepMHuYeckoii (temsora 9 KKaa/Moab) H Xxa-
pakTepu3yercst GOABUINM 6apbepOM, UTO [aeT OCHOBaHHe

2 =
ch 1949, [ N | Ofiororsp iggmste s aggis- ey
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Pl 1989
/7 "110: 10204Gb Ab initio studies of molecular structures- and

energictics, 2. Energies and stabilitics of PII,, SH,, and CIII,!
N=4,%34

compounds, Emﬁj Carl S.; Van Wazer, John R. (De}). Chemn.,
Vanderbilt Univ., Nashville, TN 37235 USA). J. Am. Chem. Soc.
1989, 111(5), 1662-8 (Eng). "The energles and mol. structures of the.
highly coordinated species PHs, SHy, SHg, CIH3, and ClHs have been
derived by ab initio computations. All structure optimlzations
employed the MP2 approxn,, and energies were computed at the
SCE, MP2, und MP4 levels and in two Ltlme different basis sets, in
each case with polarization functions on H and the heavy atom. Of;
terest are ClHs, which is of Cz symmetry, and ClHs,:

M Yo g s particular én
LM 0 which is Cs«." MP2 vibrational frequencies were detd. for each

species. Each was found to be structurally stable (i.e., exhibiting no’

Y imaginary vibrational frequencies), although a similar treatment of

/LQWI / ClHs found it to be unstable. The values of enthalpy and entropy,
4 AHxs° and AGxs°, were computed for each of the hydrogenation

A d f reactions and the analogous reactions for adding two H atoms. In all
f / f )) cases the products are higher energy than reactants except for the

5 addn. of at. hydrogen to PHs, SHz, and SHy. The energy difference
is largest for “of Hz to the Cl compds., AH24° being 477 and

K f
¢.A-1989, 119, N /%



'503 kJ/inol for formation of ‘ClHs and ClHs, resp., at the MP4 level.
The energy of each species was analyzed by use of the ab initio'
multicenter energy resoln., a method of anal. that was found to be an
esp. powerful way of elucidating the nature of its bonding and hence
the origins and degree of its structural stabilitics. This anal.
demonstrates that three-center bonding stabilizes the Cl species
more than the others, while increasing three-center' repulsions
between neighboring H atoms dectabilize all the higher coordinations
and lead to the instability of ClH7. S
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~ 1 B1079. peTuieckoe uccaenosanue wona HP, A

theoretical study of the HPy ion / Dewar Michael J. S,
Zheng Ya—Jun // Inorg. Chem.— 1991.— 30, Ne 17.—
C. 3361—3362.— Awnra. - !
[Toaysmnupnyecknm  metozom CCIT B npuGIHIKeHHH
AMI npoBeneHs! pacueThl MCKTPOHHOrO K reoMeTpHY,
CTPOCHH: BO3MOXKHLIX H30MepoB anuona HPy= (I) u nay-
HCHLL B3aHMOMPCBPALICHHS MEXK]Y CHH- W amTH-H3OMepa-
mu. Tokasano, uto xots meroq AMI u 3asnumaer SHEPrHH
HaNpsIZKeHHS H KanHGPOBAH TOABLKO ISl OPT. COCAHHEHHIT
¢ocopa, oaHaKko OH BNOJHE NPHEMACM JJISi HCCJeNOBAHHS
OCOGEHHOCTEil CTPOCHHSI HCOPraHHY. MOJICKYJ M AHHOHOB.
Haiineno, uto cuu-usomep na 11,5 KKaJ/Moab GoJee cra-
GuJien, ueM aHTH-H30Mep, a Gapbep B3aHMONpeBpauiCHHs
MeZK/ly HHMH paBeH Bcero 2,2 KkaJa/moab. B cBsiam ¢ up-
TepnperauHeiil SKCNEPHMEHTa IJsi HATPHeBOil coam | npoa-
HaJH3MPOBAHO TaKXKe CTPOCHHE HOWHOII mapm M+, . I,
M+ npu 3TOM MOAEHPOBAJH MOJOKHT. 3apsigoM, K-pblit



‘moMemansH BOGJH3H OTPHUAT. 3apsixeHHoro atoma P B L
Haiineno, yto MurpauHs aTtoma BOJAOpOJa B HOHHOII mape
NpH HENOJABHXXHOM 3apsiie CHJbHO 3HAOTepMHYHa (AH=
=13 kKkaa/moab). Cirenan BbIBOZ, YTO B p-pe CHH-H30Mep
MeJUVIEHHO NeperpynnupoBHIBaeTcst B aHTH-H3oMmep Gjaroza-

psl MpHCYTCTBHIO psiaoM ¢ | KaTHoHa MmerauJa.
: ‘ H. H. Cenuens

.
fC. 1
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351018, TeopeTuueckoe MCCReROBaHME OTHOCHTENLHONN:
cTabunsHOCTH CTPYKTYP TPMIOHANLHOW NPM3MBL - M oma:npa
y rencakoopnnnaqnouuux coepmuennit MX, /3wbun A. C,
Mycaes . T., Yapkun O. M. //X. neopran. xumum .—1992
—37 ,N210 .—C. 2345—2354 .—Pyc. ;

Ha npumepe MOAENLHLIX FEKCArMADUAHLIX CUCTEM MgH{—,
AlHZ—, S|H6 , PH, SHe, CIH#, ScHZ—, TiHI-, T|H6 . VH{,
CrHs, MnHF paccmoTpen mexaHuam BHYTPMMmOnex. neperpyi
nuposkn O,—D;, B rexcakoopauHau. cuctemax ¢ pseHaa-
UaTbIO BaANEHTHbIMM 3NeKTpoHamu Tuna MX, rae X — o-nu-
rana. Pacuetsi BuinonHenst Ha CCll-yposHe ¢ BanenTHO-aBYX-
SKCMOHEHTHLIMM 6a3ucamm, 3HEPruM OTAENbHbIX TOYEK YTOu-
HeHbl ¢ Gonee wupokumu BGaancHbimu Habopammu u C yuetom

' 3NEKTPOHHON KOppensuMHU B PamKax TPeTbero nopsAKa Teo-

pun BO3MmyweHun no cxeme Mennepa—I[inecceta (MMN3).
HalipeHo, 4TO B CHCTEMax C HENEepPexOoAHbIM LEHTPanbHbIM
atoMoM M  OKTasppuy. koHurypauus crabunsHee npwua-
MaTu4.,, npuuem 3JHeprepTuy. pasuuua AE  mexay Humu
6uicTpO pacrer Baons nepwoaa. B rugpupax d-mervannos
TEHAEGHUMS OKAa3bIBAGTCH, NPOTMBONONONHOW, M B KOHUE ne-
PMOAa NPU3MaTHU. CTPYKTypa oOKa3bisaetcs crabunbHee oOk-



tasgpuy. Ha mogensHom yposue obcyxpaercs MexaHu3m
BAIMAHUR NPUPOALI LEHTPANbHOrO AaToMa M 3NeKTpooTpMua- '
TENbHOCTM NUFAHAOB HA COOTHOWEHME. CTAaBUNBHOCTH KOH(H-
rypaumin O, u D;5. Ha ocHose npeanoenHoi mopenu npea-
CKa3bIBaeTCs, YTO [AN8 reKcanuraHagHelx coef. d-mertannos
V—VIl rpynn BO3MOXHO c6nnKeHHe OKTa’3ApPHY. M  NPH3-
MaTHY. CTPYKTYP Ha 3Hepreruu. WKane, a ANsS NUraH[os —
cnabbix aKUenTopoB 3neKTpoHHOW nnotHoctu (tuna. CH;) —:
M MX HHBEpPCHUSN, conpoaomnaromancn M3MEHEHHEM nopsAaKa
ypoBHe# BaneHTHbix. MO. .

o
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119: 80717¢c Geometries and bond energies of phosphorus
!hydridcl and their monopositive ions (PH. and PHs* (0 = 1-3)).
Balasubramanian, K.; Churg, Yourg Sir: Glaunsinger, Williazm S.
(Dep. Chem. Biochem., Arizona State Univ.. Texmpe, AZ &5237-1604
USA). J. Chem. Phys. 1993, 98(11), 8539 (Erz). All-electren
compete active space SCF followed by full second—crder CI calcza.
which included up to 1.7 million configurations were made on several
electronic state of PHa and PHs* (n=1-3). A coxparisca is made of
the results of several basis sets up to the largest set, ra=ely, the
(13s10p3d2 flg/7s6p3d2 flg) basis set for P ard a (10edpld fs4pld)
basis set for the H atom. Relativistic effective core poteztials MRCI
computations were also carried cut. The caled. inversicn barrier of
PHy is 34.6 kcal mol, whereas the corresponding inversicn bartier of
PHs* is on!y 2.5 kcal ‘mol. The bond energies of PHa and PHa* as
well as adiabatic icnization erergies of PH. are computed asd;
compared with exptl. results. The core-valesce and core—extercal’

- correlation effects are also computed for the diat. PH =cl

Vo (R - @ o)
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122: 223382q Structural rules of phosphorus: verification and
rationalization. Haeser, Marco (Inst. Phys. Chem., Univ..
Karlsruhe, D-76128 Karlsruhe, Germany). Phosphorus, Sulfur .
Silicon Relat. Elem. 1994, 93-94(1-4), 235-9 (Eng). The structural
rules of phosphorus as formulated by Baudler nng Haeser apply to!
covalently linked networks of phosphorus atoms in the absence of

rturbing factors. Here these rules are systematically verified by ab
mitio calens., and justified in terms of more basic chem, concepts. |
Possible structures and conformers of the phosphanes PyHj, P¢Hs, :
PsHs, PsHs, PsH1, PeHs, PsHe, P1oHe, Pi3H, and PisHs are discussed. -

/
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121: 92378x Structural Rules of Phosphorus. Haeser, Marco
(Institut fuer Physikalische Chemie, Universitaet Karlsruhe,
D-76128 Karlsruhe, Germany). J. Am. Chem. Soc. 1994, 116(15),
69256 (Eng). A concise chem. heuristic and nomenclature is
introduced for the systematic deduction and classification of covalent .

artial structures of phosphorus in polycyclic phosphanes and other

P covalency dominated phosphorus compds. Structural predictions '
with respect to the known, but structurally uncharacterized phosphanes :
PioHz and P7H are tested by state—of-the-art ab initio calcns, et

My tmapst-
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4 20B51036. HeamnupHuecKoe HccnefoBaHHe MeTogoM MO’
NEPHOAMUECKHX TEHACHUMH ‘B CTPYKTYPaX M 3SHEPrMsX runep-:
BaneHTHbIX COeAWHEeHHH. YeTbipexKOOPAMHHPOBAHHLIE aHWOHbLI.
HX.~ u XF,~, cogmepaujMe LeHTPansHuifi atom 15-i rpynnsi:
(‘X':P AsSb, Bi). Ab initio MO study on the periodic trends!
in structures and energies of hypervalenf compounds: Four-!
coordinated XHs~ and XFs~ anions containing a group 15
central atom (X=P, As, Sb, Bi) /Moc lerzy, Morokuma Keiji
//Inorg. Chem. .—1994 .—33 Ne 3 .—C. 551 —560 .— Anrn.
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P:3 ;
05.J1.0092. Kpubie noremmmansuoll SHeprHE  mnA reoMeTpHYecKoit |
H3OMEpH3aUHH H TEPMHYCCKOrO pawloxenns andocdena HP=PH B
OCHOBHOM H BO3GYKICHHBIX WICKTPOHHBIX cocTosmHAX. Potential energy
profiles of the geometric isomerization and the thermal decomposition of
diphosphene HP=HP in the ground and excited electronic states / Fueno
Takayuki, Akagi Hiroshi // Theor. chim. acta. - 1995, - 92,N1.-C.1-12. -
Anrm. esmnupnuecknM MetogoM CCII MO JIKAO B nonmom AKTHBHOM

NPOCTPAHCTBE, & TAKXKE C YYCTOM ICKTPOHHOI Koppenanuu no KB H3y4eHBI

H3oMepH3auus M aeruapupopanne HP=PH B ocmoBmoM HEKOTOPBIX

'HH3KONIEXAWMX  BO3GYXKIEHHBIX  COCTOSHHSX. Baprepst  Tpamc-mme-'
H3OMEPH3AUHH NYTEM IUIOCKOCTHON HMHBEPCHH H BDAIICHAS B OCHOBHOM

COCTOSHMK OUCHEHB! B 265 1 144 KIIx/Monb (mOcnenHee 3navemme Mempie
suepmit quccounannun caszeit PH u PP - 304 u 271 xIIx/mons). -

X 1996, /S
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124:156536u A New Bond from an Old Molecule: Formation,

Stability, and Structure of P,H*. Abboud, J.-L. M.; Herreros, M.; |

Notario, R.; Esseffar, M.; Mo, O.; Yanez, M. (Instituto Rocasolano, !

C.SI.C., Madrid, Spain E-28006). J. Am. Chem. Soc. 1996, 118(5), ;

1126—30 (Eng). The hitherto unknown gas—phase basicity of the tetra. |

phosphorus mol., Py, was detd. by means of Fourier transform ion cyclo-

tron resonance mass spectrometry using proton transfer equil. techniques.

X A quantum mech. treatment of P, and P,H* in the framework of the G2
level of theory leads to a proton affinity agreeing nicely with the exptl. :

: value and, most important, reveals the existence of a novel kind of chem.

bond in P(H*: the sym. and essentially covalent (P~-H~P) linkage.

Co A 1996, /24 w/.
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~126:191201u Ab initio studies on the structure and stability of,
‘P;Hs. Ding, Fu Jiang; Zhang, Liang Fu (Chengdu Institute Organic;
Chem., Academia Sinica, Chengdu, Peop. Rep. China 610041).|
THEOCHEM 1996, 369, 167-172 (Eng), Elsevier. Ab initio studies .
applying the 3—-21G, 6-31G, 6-31G" and 6-31G"" basis sets, and also
including MP2 corrections were carried out on four conformations of,
triphosphine. First, the geometry of the four mols. was optimized using.
2 P the theor. methods mentioned in the Hartree—Fock (HF) scheme. The
MVVy,C/}’M Q energies of the mols. at stationary points corresponding to HF/6-31G™*
g geometries were subsequently caled. including electron correlation ef-
[{ m’[ ﬂ / W fects on the level of the second—order Moller—Plesset (MP2) perturba-
tion theory. Other physicochem. characteristics of the hydrides, such as
mﬁ 7. a &'/IZ/Z/ vibrational frequencies, dipole moments, net charges, and energies of the
! lowest unoccupied and highest occupied MOs were obtained from theor.
calens. The results of our ab initio calens. indicate that the gauche
conformer between adjacent lone electron pairs and between P—H bonds’
with adjacent P—P bonds is the most stable conformer. :

C_Af. 1997, (26 n /Y
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é’23B143 Heamnuputxecxoe u3ydyeHue c'rpyx'ry-‘
Ab initio studies on the

‘pEL M ycroituusocTtu P
structure and stabxhty oY‘P:;'H"’/ Dmg Fu Jiang, Zhang

Liang Fu // 1. Mol. Struct. Theochem.— 1996.— 369.—

C. 167-172.— Aumurx. ,
Hesmnupnueckumu Meronamu X® u MII2 B 6asucax 3-21

I'd, 6-31 ['d, 6-31 I'd" u 6-31 I'P™™ nccnenosanrr yeTn-
‘/a /) ’ pe Konqpopwa.nlm P3Hs u ycranoBnena HauGonee ycToiiunBas
n3oMepHas dpopMa. H.C
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N /996
j , 125: 68284a Pentaphosphole: An Aromatic Ring with a Planar
o*~Phosphorus. Nyulaszi, Laszlo (Department of Inorganic Chemistry,
Technical University of Budapest, H-1521 Budapest, Hung.). Inorg.
Chem. 1996, 35(16), 4690—4693 (Eng). Correlated ab initio calens. show,
that pentaphosphole (P;H) is a planar five—membered heterocycle at all’
levels of theory investigated here. The HP out of plane bending potential,’
however, is rather shallow. All the PP bond lengths are nearly equal,
indicating significant arom. character. The Bird index is 77, a value
that is among the largest for the five—~membered heterocycles. The av.
of the double bond characters is 59.6% that is smaller than the 67% for

W/LZ”? benzene. The stabilization as measured by an isodesmic reaction is
/ comparable to the value for thiophene. In spite of the arom. stabiliza-
ﬂ/VZ&’% tion the inherent instability of the P:P—P:P linkage indicates that the
2,4 L/L ring is rather unstable. Several dimeric products (P,oH,) were found,
/A p 7 however, which were more st-ble than two PsH mols. by 2835 kcal/
é" I/ﬁ /A/ . mol. Since in case of PsR there is no possibility for kinetic stabilization
by bulky substituents, it is questionable that the compd. can be synthe-

sized. R

C.H. 1996, /4S5 mb
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125: 257526s H+, Li*, and Na* affinity study of N, P, and their
isoelectronic species. Su, Yu—Nung; Tsai, Ming—Sung; Chu, San-
/Yan (Dep. Chemistry, National Tsing Hua Univ., Taichung, Peop. Rep.
China). Int. J. Quantum Chem. 1996, 59(6), 487—493 (Eng). The authors
performed ab initio calcns. for protonated P,, N,, NP, and their isoelec-’
tronic species, i.e., CO, CS, SiO, and SiS. The proton affinities at differ-'
ent sites were examd. to characterize special properties of the second—'
ﬁ row elements. To tune the acid strength, they also studied the Li* and’
W Na- affinities for comparison. These systems are isovalent to acetylene’
4 and disilyne; their structural features such as linear or bent is of special
M interest. All calens. were performed by the GAUSSIAN 92 program’
5 ld A using the 6—31G"* basis set and the basis set at the Hartree—Fock and
MP2(full) levels. Bent structures were found for XP,*, CSH*, and SiSX

(X = H+, Li*, Na*).
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Py 3 '
131:189874 Energies of ground state for XHn (X |
= Si, P, S) molecules with single-center spherical
symmetry approximation. Wang, Ya-Hong; Z2ang,

Shu- 2Zhang, Jing-Wei; 2hang, Yu-Chang (Mathematics
and physics Teeahing Dinisi Dalian Inst. of Light
Ind., Dalian 116034, Peop. Rep. China). Dalian Qin

Xueyuan Xuebao, 18(2), 174-177 (Chinese) 1999 The!
authors simplify the multi-center mol. equation into a.
single-center atom, approximated by a single-center:
spherical symmetry model. The ener the ground state of
these mols. have been calcd. according to the SCF the;
applied to atoms. Our results are better than those ofi
other methods, an process has been simplified greatly. ;

‘ o @ .



