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V. 31396k Vibrational spectroscopy of some substituted p'hog.f
- phorus fluorides. Fey, George T. K. (Univ. Massachuseys |
* Amherst, Mass.). 1973, 218 pp. (Eng). Avail. Univ. Micro"
! films, Ann-Arbor, Mich., Order No. 73-31,083. From Diss.|
i Abstr. Int. B 1974, 34(7), 31512, - -
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105: 104961s Correlation between force constants and geometric

parameters for halides of phosphorus, arsenic, and antimony,’

Kuznetsov, S. L..; Kharitonov, Yu. Ya. (Inst. Obshch. Neorg. Khim.|

im. Kurnakova, Moscow, USSR). Zh. Neorg. Khim. 1986, 31(7),;

1716-22 (Russ). A system of dependence was found between the

? . rs s force consts. and geometric parameters for the halides of P, and the'
Z) by [”W,é/?’) possibility is shown of. its application for finding the force consts. and'

vibrational freauencies of Group VA halides. .
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/99/

12 [1181. Muorokpatume cBa3n B mnepdropaudocdene,
(FPPF) u nepdropaudocuunaunene (PPFp).  Multiple!
‘bonding in perfluorodiphosphene (FPPF) and perfluorodi-
;phosphinylidene (PPF;) / Jin S., Colegrove Th., Schae-.
fer (III) H. F. // Inorg. Chem.— 1991.— 30, Ne 15— C.:
2969—2977.— ‘Aura. !

Hesmmupnyeckum MerogoMm CCIT 1 KB ¢ yuetoMm oamo-i
# RBYKPAaTHHX BO30YXJeHilil B TPEX3KCMOHCHTHOM 6a3uce;
€ BKJIOYeHHeM ABOIiHOI MOJAPH3ALMH paccuHTans 7 3Hep-| {
TETHY. MHHHMYMOB Ast cucTeMH P,Fp. Tlposenen anamnsi
NpHPOAH CBsA3eil B 3THX MoJjekyaax—Hokasano, uT0 omm’
H3 CTPYKTYp COOTBETCTBYET MJIOCKOil KOHGHIYpaUHH PPF,
H COJCPXHT Tpoiinyio cBsi3b P—P. IIpn atoM ueHTpafbuuil,
atoM ‘P uMeer Qopmaibiiyio BanentHocts 5, 06yc/oBieH-|
HYIO NPCHMYUIECTBEHHO HONHEIM XapaKTepoM cBs3ei P—Fl

Tlokasano, uto TPOHHZUI CBf13b COCTOHT B OCHOBHO\l u3'

-§- H p-opburaseit P.
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115 79260j Multiple bonding in veriluorodiphosphene (FEPF)
and perfluorodiphosphinylidene (£PF3). Jin, Suqian; Colegrove,
Brenda Thies; Schaefer, He F, IIi (Cent. Comput. Quantum'
Chem., Univ. Georgia. Athens, GA 20502 USA). Inorg. Chem. 1991,
30(15), 2969-77 (Eng). Seven energy ouin. for the P;F; system have
been de means of ab initio self-consistent~field (SCF) and

td. b
‘single- and d{)uble—excitalion CI (C!SD)_an‘agyﬁc gradient methods

B/)z/ty/wﬂa ,
/a%é'/??

¢.N.1991, 11S,nG

using basis sets as large as triple ~pius Guubic. puiaiicativa {T227).
Detatled analyses of the bonding nature of these structures have been’
rcarried out, with an empnassis on the P-P. In particular, authors find
oae structure corresponding to a planar PPF2 configuration that
contains a P-P triple bond, yielding a centra’ phosphorus atom with'
a formal valence of 5. Thei: results indicate that this hypervalence is’
primarily the result of the ionic charscter of the P-F bonds, and the'
triple bond is comprised mainly of phesphorus s and p orbitais. _ _ |
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7 781034, . Mccnepoeanne CTPYKTypsl M crabunu3aumm co-
epmnennit PF, N=1—5, M MX aHMOHOB METOAOM hyHKUMO- |
Hana nnotvoct /Fyues . JI. //M3s. PAH. Cep. xum. --1992
—Ne¢ 10 .—C. 2219—2232 .—Pyc.

ONeKTPOHHAs “ reomeTpuy. CTPYKTYpa ¢(pTOpHAOB ¢oc¢)o-
pa PF, n=1—5, u ux OAHOKPATHO 3apsXeHHbIX OTPHL.|
MOHGB paccuMTaHa B PamKax meToaad GyHKUMOHana nnoT-
HOCTM. PaccmOTpeHsl KaK OCHOBHble, TaK M  Hu3Konexawme!
‘Bo3BympaeHHbie cocToaHus oboux psaos. Bnepssie nonyueHsh
CTPYKTypHble napametpbl. HedTp. paaukanos PF, PFy n ux,
aHMoHoB. PaccuutaHbl agmuabaTtuu. M BepTUKanbHoe CPOACTBO,
Kk 3nexkTpoHy (C3) He#ntp. ¢ropuaos dochopa u nNepsble’
noTeHuMansi MOHM3auuM  aHmoHOB. COrNacHO pe3ynbTaTam!
BblyMCneHun B8ce dropuasl ¢ocpopa obnapator  NONOKMUT.
C3,. 3a uckmouenmem PF3;, C3D k-poro Haxoautcs 86au3u
HyneeBoro 3Hauenus u TpebyeTr AanbHeHWMX WCCNEAOBaHMA.
PaccumTaHbl 3HEpPruu AucCOUMaumu NO  PA3NUUHBIM  KaHanam
KaK HenTp.,, TaK U OTPMLATENbHO 3aPsXKEHHbIX ¢ropnnoa
docdopa. Bce PF, u PF; n=1—5, crabuneHel B ras. q)aae;
AHunoHbl PF™ \F;,‘ PF;~w—~ PFs". o6napatot BOBGY)KAQHHMMH
cocrosmunMu, YyCTOMUMBLIMKU MO OTHOWEHHIO Kak K OprlBy
BHEW. 3MEKTPOHA, TaK M K AnCCOUHAUMM. Buan._70. --
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/ 118: 154985v Investigation of the structuiv aed stabilily of
. phosphorus fluorides (PF.) compounds, n’' = 1-5, and their
”: /—'5_ anions by denmsity functional methods. GCisev, G. L. (Inst
! Chem. Phys., Chernogolovka, Russia 142452). [: o Aked. Ncuk, Ser.

.Khim. 1992, (10). 2219-32 (Russ). The elect: 'nic and geometrical

structures of the PFa, n = 1-5, and their singiy tharged anions have

been caled. by d. functional methods. Both the j:round and low-lying

excited states are considered. The structura. parameters of the

sieurral radicals PF:, PFq and their anions are ottained. The vertical

:md adiabatic electron affinities (EA) of the nettrals as well as the
ok

WM ’ first ionization potentials of the anions are detd. According to the
0 resulis of the calcns. all the phosphorus fluoride’y considered pessess
W the pos. EA. except PF3 which has EAu about zero and' requires

further investigations. Dissocn. energies through different chancels

i // are caled. for both series. All PFa and PFa-, n = 1-5, are stable in
the gas phase. The anions PF-, PF:-, PFy, 82d PFs- possess the
é( excited states which are stable both to dissocn! and the loss of an

]ﬂ[mﬂ - extra electron. . i
¢A/993, 118 N 16
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3 196. - Mccneposaune CTPYKTYPsl M CTabuabHOCT,. coefm-
wenui PF,, n=1—5, M MX aHMOHOB METOAOM tpym(unouanaf
nnotwoctn / Tyues T. JI. // MU3s. PAH. Cep. xum. —
1992 , Ne 10 .— C. 22192232 l

DneKTPOHHas M rROMETpHYEecKas CTPyKTypa ¢dropuaos:’
docthopa PF, n=1—5, u unx OAHOKpPATHO 3apm«ennbux;
OTpMLATENbHBIX MOHOB PACCUHTaHa B PaMKax MeTOAd (yHK-:
uMoHana NNOTHOCTH. R(ICCMOTPGHH KaK OCHOBHbLIC, TaK #H:
Hu3Konexawme Bo36yXAeHHbIe COCTOSHWUA oboux pspos.!
Mony4eHbl CTPYKTypHble NapameTpbl HEATPanbHbIX PapMKanos!
PF, PF u ux aHuoHOB. PaccuuraHbi apuabatnyeckoe M Bep-
TMKanbHoe cpeacTBo K anektpody (C3) wHedtpanbHbix dro-

pupos docchopa M nepsble NOTEHUWANbI MOHU3AUUU aHuo-
Hos. CornacHo pesynbTatam BbIYMCNEHMH BCe dbropuast’
¢ochopa obnapatotr nonoxurensHoim CI*, 338 MCKMIOYEHH-
em PF;, C3 KoToporo Haxoputcs 86nM3n Hynesoro 3Haue-)
HuA. PaccuutaHbl 3HEpruM AMCCOLMaUMM MO  PA3NUYHLIM  Ka-:
Hanam KaK HeHTPanbHbIX, TaK M OTPHUUATENLHO 33PMKEHHBIX
dropupos ¢ochopa. Bece PF, u PF,~, n=1<5, crabunbHbl
B rasoBoi ¢ase. AnuoHsl PFT, PF*, PF; u PF; o6bnapator:
BO36YXAEHHbIMH COCTOSHUAMM, YCTORUMBLIMW NO OTHOWEHUIO,
KaK K OTpbiBY BHEWHEro 3NeKTPOHa, TaK W K Auccouuauuu. |



Pnopegre P /993

} 2251052, CTporas MHTEepnperayMst 3NEKTPOHHBIX BOMA-,
HOBLIX (YHKUMH. 2. DNeKTPOHHAA CTPYKTYPa HEKOTOpbIX (To-
pHAoBs M OKcHA[oB (ochopa, cepbl H xnopa, Rigorous inter-!
‘pretation of elecironic_wave funchions .2. .Electronic structu-
res of selected phosphorus, sulfur, and chlorine fluorides
and oxides /Cioslowski Jerzy, Mixon Stacey T. //Inorg..
Chem. .—1993 .—32 Ne 15 ,—C, 3209—3216 .— Awirn. :
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- 19 B1041. TeopeTHueckoe W3yueHWe CTPYKTYpbl W ‘cra
6unbHocTH pspos monekyn PF, m_PF, (n=1—6).. A theore-
tical study on the' structuré and stability of the PF, and
" PF,” series n=1—6 /Gutsev G. L. //J. Chem. Phys. .—-1993&’

—98 N2 1 .—C. 444—452 .—Awrn.

A
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118: 110102x A theoretical study on the structure and
o{'pbouhonn ﬂ?oridn and their mononegative lo.ll: (:").‘r l.li-lz
PFa- a = 1-6). Gutsev, G. L. (Inst. Chem. Phys., Chernogolovka
Russia 142432). J. Chem. Phys. 1993, 98(1), 444-52 = (Eng).

The electronic and geometrical structures were studied of the title

compds. by a d. functional method. The ground and some low-lyi
excited states of both series were considered. 'The results were u.s:g
for an estn. of the adiabatic electronic affinity (E.A..¢) of the neutrals
and fragmentation energies through different decay chanrels of both
series. All the neutral species possess a pos. E.A.., except for PF;
whose E.A s is near zero from the neg. energy side; all the members
of both series are itable towards dissocn. Some excited states which
are stable towards the loss of an extra electron and dissccn. are
found for all the anions except for PFs~.

6./.1993, 18, 1% L
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1751282. MHKpOBONHOBBIC ~ CMCKTPbI, HEIMMHPHYCCKHE pacueThl M

crpyktypa ¢ropdocdana u xnopdocdana. Millimeter-wave spectra, ab ;

initio calculations, and structures of fluorophosphane and chlorophosphane / ‘
Drean P., Paplewski M., Demaison J., Breidung J., Thiel W., Beckers H.,

Burger H. // Inorg. Chem. - 1996. - 35, 26. - C. 7671-7678. - Anrn
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F: PF(n) !
P:3 |
185147, CTpyKkTypa, TCpMOXHMHA H CPOACTBO K dnckTpony PF[n] i PF[n]{-}, n=1-
6. [HccnenoBanne MeTomoM  (yHKUHOHANA TUIOTHOCTH C  HCMONB30BAHHEM
pasnnunbixX GyHkunonanos). Structures, thermochemistry, and electron affinities of -
the PF[n] and PF[n]{-} serics, n=1-6 / Tschumper Gregory S., Fermann Justin T., -
Schacfer Henry F. (1lI) // J. Chem. Phys. - 104, 10. - C. 3676-3683. - Aurn.



F: PF(n)-
P:3 |
185147. CpykTypa, TepMOXHMHA H CPOACTBO K dnektpony PF[n] u PF[n]{-}, n=1- ;
6. [Hccneposannc MetonoM (hyHKUMOHANA MAOTHOCTH C  HCMONB30BAHHEM |
pasnuunbix Gynkunonanos). Structures, thermochemistry, and electron affinities of
‘the PF[n] and PF[n]{-} scries, n=1-6 / Tschumper Gregory S., Fermann Justin T.,
Schaefer Henry F. (11I) // J. Chem. Phys. - 104, 10. - C. 3676-3683. - Auru.
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124: 186140c Structures, thermochemistry, and electron affini-;
ties of the PF,, and PF,,~ series, n = 1-6. Tschumper, Gregory S,;!
Fermann, Justin T.; Schaefer, Henry F., III (Cent. Computational|
Chem., Univ. Georgia, Athens, GA 30602 USA). J. Chem. Phys. 1996,!
104(10), 3676—83 (Eng). A quantum mech. study of the phosphorus’
fluorides and their singly charged anions was carried out. A range of d.!
functional methods was used. Optimized geometries, adiabatic electron;
affinities, vertical electron affinities, vertical detachment energies, and’
stabilities toward the loss of a single fluorine atom or fluorine jon are
reported. These properties were evaluated exhaustively using four,
exchange—correlation functionals: Becke's 1988 exchange functional with'
the correlation functional of Lee, Yang, and Parr, Becke's 1988 exchange'
functional with the 1986 correlation functional of Perdew, Becke's three i
parameter Hartree—Fock/d. functional hybrid exchange functional with|~
the correlation functional of Lee, Yang, and Parr and Becke's half-and-!
half Hartree—Fock/d. functional hybrid exchange functional with thei-
correlation functional of Lee, Yang, and Parr (BHLYP). These exchange—
correlation functionals were used in conjunction with a double—¢ plus:
polarization basis and a double—¢ plus polarization basis set which was ’
augmented with an even tempered set of s and p diffuse functions. Less |
e exan;\s. of the local spin d. approxn., Becke's 1988 exchange |



functional with the 1991 correlation functional of Perdew and Wang are !
also reported. Results were compared to the limited exptl. data to see !
which combination of functional and basis set, if any, reproduced known |
results and could be expected to make accurate predictions where exptl. |
data is absent. This comparison shows that the BHLYP exchange—

correlation functional reproduces the known exptl. geometrical param- |
eters quite well. From work on related systems, the BHLYP method |
appears to predict the most reliable mol. electron affinities. With the |
double—¢ plus polarization basis set augmented with s and p diffuse
functions, the predicted BHLYP adiabatic electron affinities are 0.71 eV |
(PF), 0.75 eV (PF,), 0 (PFy), 3.17 eV (PF,), and 1.25 eV (PFs). These |
theor. electron affinities are expected to lie somewhat above the true|
values. The PFg mol. is predicted to be dissociative with respect to-PFs |
and F, but PFg~ is significantly bound with respect to either PFs+F~ or,
PF5-+F. . S e e e e o8 e e
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131:262905 Atomization Energies, Formation
Enthalpies, Bond Dissociation Energies, and
Adiabatic Electron Affinities of the PFn/PFn-
Series, n =1 Gu, _ Jiande; Leszczynski, Jerzy
Computational Center for Molecular Structure
and Interactions Department of Chemistry, Jackson
State Univers Jackson, MS 39217, USAJ. Phys. Chem.
A, 103(39), 7856-7860 (English) 1999 The Gaussian-2
theory (G2) and its modified versions (G2MP2,
G2M(CC5), a G2M(CC6)) were applied to predict
properties of the PFn/PFn- series. The atomization
energies, enthalpies of formation, bond dissocn.
energies, an adiabatic electron affinities of the
PFn/PFn- series calcd. according to theory and its



modified versions are congruous with the available |
exptl. BAmong the four tested G2 versions, the |
G2M(CC5) method is the most reliab all of the |
calcd. properties. It underestimates the !
.DELTA.fH.degree. of and PF5 by about 4 kcal/mol:
and the EA of P and PF by 0.19 and 0.05 eV.
G2M(CC5) method has less error accumulation than
the G2 theory; fewer computational demands makes |
the G2M(CC5) theory more suitable for larger than !
the G2 method. All bond dissocn. energies of PFn-
1-F- predicted by BHLYP/DZP++ approach are quite'
close . to those predicted by the G2 theory:
modifications with .a difference of approx. 2°
kcal/mol. However,  the BHLY method seriously!
underestimates the PFn-1-F and PFn-1--F bond|

e e e o peltd o {
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F: PFn
¥t 3
131:262905 Atomization Energies, Formation
Enthalpies, Bond Dissociation Energies, and
Adiabatic Electron Affinities of the PFn/PFn-
Series, n =1 Gu, Jiande; Leszczynski, Jerzy
Computational Center for Molecular Structure
and Interactions Department of Chemistry, Jackson
State Univers Jackson, MS 39217, USA J. Phys. Chem.
A, 103(39), 7856-7860 (English) 1999 The Gaussian-2
theory (G2) and its modified versions (G2MP2,
G2M(CC5), a G2M(CC6)) were applied to predict
properties of the PFn/PFn- series. The atomization
energies, enthalpies of formation, bond dissocn.
energies, an adiabatic electron affinities of the
PFn/PFn- series calcd. according to theory and its



modified versions are congruous with the available
exptl. BAmong the four tested G2 versions, the
G2M(CC5) method is the most reliab all of the
calcd. properties. it underestimates - the
.DELTA.fH.degree. of and PF5 by about 4 kcal/mol
and the EA of P and PF by 0.19 and 0.05 eV.
G2M(CC5) method has less error accumulation than
the G2 theory; fewer .computational demands makes
the G2M(CC5) theory more suitable for larger than
the G2 method. All bond dissocn. energies of PFn-
1-F- predicted by BHLYP/DZP++ approach are quite
close to those predicted by the G2 theory
modifications with a difference of approx. 2
kcal/mol. However, the BHLY method seriously
underestimates the PFn-1-F and PFn-1--F bond
dissocn. en (by 10-20 kcal/mol).



