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. 110 B295. OIIP u cTpyKTypa MOHNBIX pamukaios PO, [" 777"
orsfield A, Morton J. R, Whiffen D. H!

Electron_spin resonance and structure of the ionic radi4

cal, POs™. «Molec. Phys.», 1961, 4, Ne 6, 475—480 \(anrx.)|

"~ " "' [IToka3aHO, YTO HOHHBIE PaAHKaJbl MOTYT ObITh TOJYYEHBL~ -~ = = -

K neiicTBHEM y-Jyueil Ha neHTardapaTaHHaTpHIl op'roq)ocqm-‘!

ek ‘;ra. CpepXTOHKOe paclicricHie, - 06yCJI0BJIEHHOE AAPAMH -~ --=--=

'P31, cocrapiyio 1967, 1514. 1 1513 Mey. OTH Aannble co-]

T “raacyioTcst ¢ MHpaMH/anbHOl CTPYKTYPOIi HOHa 0PO,'mxe-;--~-
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R 3 b e Electron spin resonance and structure of the ionic radical,} _ .. . .
i A& +PO;~~. A. Horsfield, J. R. Morton, and D. H. Whiffen
ZDPO=WO . - {(Natl. Phys. Lab., Teddington, Engl.). Mol Phys: -4,
- i==--——-:475-80(1961).—Irradiation of a single crystal of Na;HPO;.-~-— -~y
! i6H,0 with 1-m.e.v. y-rays yiclds the above ionic radical.
l...—..—.The data correspond to a P hybridization of s%%p3.9% for the;-~——. .
i ‘unpaired electron orbital. Assuming C;, symmetry, this 7
> i ___._..givesan OPO bond angle of 110°. -~ W.G. Rothschild | .
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PO~ (I) 1 NOz— (II). Hesynupuy. pacuer 1 nposegen ¢
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16 B36, 'Hayuenne meropgom MOJICKYASIPHBIX  op6uTadaeiil
MoHOMepHOro Mmeradocdara. IMosepxnoctn naotHocTH rpa-|
HHYHBIX OpGuTaneil, Kak Merosn OLCHKH pPeaKUHOHHOIl cnof.
co6HoctH. Loew Leslie M, MacArthur Will;ll -
am R. A molecular orbital study of monomeric metap-
hosphate. Density surfaces of frontier orbitals ‘as a tool
in assessing reactivity. «J. Amer. Chem. Soc.», 1977, 99,
Ne 4, 1019—1025 (anra.) -

‘Hesmmupnuecknnm metonom CCII MO JIKAO B Gasnce
CrpYNMHPOBAHIEIX TrayccoBblX ¢-umit (6 s, 3p, 1d), (3s,
2 p, 1d) u (3s, 2p) anst atomos P, N u O COOTB., noay-
asmipiy. aeronoM CCIT B npubamxenunu [IMNAT1/2 u pac-
UIHpeHHBIM MeTomoM MO  Xiokkeas PACCUHTANBI . HOHHI

OaHOBpeMeNTIO—onTHMH3aUNC paccTosmHiL R(P—0) g
nokasateJs skcnonentsl d-AQO aToma P, OntiManbhomy
3HAUCHHIO NMOKa3aTtess 3kcnonentsl 0,34 oTseuaer R(P—
0)-1,543 A, torza xak pacuer b Gasmnce, ne BKJIIOYaloN1e)r
d-AO, npupen x snauewiio 1,595 A. Ananna 3aceJseHnoCTel
no Mannnkeny CBHACTE/BCTBYCT O CYUICCTBEHHOf pou




9p—3d m-cBsizpBanus B I B oraiune or II, 1 o6 ocna(‘\
Jgenun 2p—3p m-cesiay B 1 no cpabnennio ¢ 2p—2p .-\
cesizbio B 11 Xapakrtepnoii uepToil 3/CKTPOIHOrO CTPOCHHS
I siBsieTcst HMaJmume HH3KO Jexauweil Bakantnoit MO ¢-
Tina, GAH3KO OTCTOsmeii OT Hu3weii BakautHoit. MO
(HBMO) s-Tma. 91a 0COGCHHOCTh 3JCKTPOHHOTO CTPOC-
uust 1, ue uMelomas amajora B II, siBasercs cyulecTBen-
HOM A/ TIOHHMaHHs pa3Jimiii B peakut._cnocoGuocty 1
i 1l o OTHOUIGHHIO K 3JEKTPOQHIbHBLIM areHTaM. YKasaH-
HBle pasjHulisi 0OCYKAEHBl TaKiKe C MOMOILbIO NOCTPOEH-
BLIX TOBEPXHOCTeil NOCTOSIHHOI  3/IeKTPOHHOIl  IVIOTHOCTH
asyx mepssix HBMO @a 1L -Tlonyyennble KayecTs. BHBOALL
00 anektponHoM crpoernn I u II ocraiorcs cnpaBeianBb-
MH H TpH Mepexoie K pe3y/abTaTaM MOJYIMNHPHY. pacye-

TOB.

B. ®aycros|
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$6: 111387h A rwolecutar orh: al study of monolaerie mes
Ztaphosphate. Density surfuces of frontier ocbitaly as u tool
in assessing reactivity. Loew, iesiic M., MacArthie, William
It (Dep. Chem., State Univ. New York, Binghamtea, N.Y),
J. Am. Chem. Soc. 1977, 99(4), 1019-25 (Eng). The geometry,
bonding, charge distribution and reactivity of onomeric
wnctaphosphate, a unique anionic Lewis acid, are explored with

alyinitio-and Séniiempirical MO calens. Comparison with calens,

~on the isostructural and congeneric nitrate anion placos many of

these features in perspective. Aiaong the key findings are: (1) a
large contribution from 2p-3d r bonding effects not only the
P-O overlap population but alse the bond length; (2) 2p-3p x
“bonding is significantly (but not drastically) diminish=d in POy
“relative to 2p-2p « bonding iu NOs; (3) the electrophilic
reactivity of this unstable intermediate may be ascribed to the
presence of a lmv—lyinf( unoccupied acceptor orbital of ¢
symmetry which is nearly

Isodensity surface plots and plots of d. in a plane are presented
for the acceptor orbitals of POs- and NOs-; these allow a

thorough qual. perturbation theory unal. of their relative &

reactivities.  Bxtensions of this anal. to other systems are
suggested.

degenerate with the usual = MO, | .
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)_100: 56980v Study of three- and four-coordinate radicals’
formed from phosphinate and phosphonate by the semiempirical
quantum-chemical CNDO/2 method. Muratbekov, M. B;; Zhanpeisov,
N. U; Beremzhanov, B. A. (Kaz. Gos. Univ., Alma-Ata, USSR).!

S The ‘Tadscain. Bost POKOH) ProaH B0l it (use).
o O] e radicals PQs2-, 2 ) 2, 2, 4 202,
mw/b%zll/w/ﬂ PHOy-, PO#- PH;0z- an s~were studied by the title metkod— |

Iy
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ﬂ@f‘ | /1983

1 3 b51040. Hccneposanne Tpex- M YETbIPEXKOOPAHHHPO-
BaHHLIX pajauKanos, obpasylommuxcs u3 dochunara u doc-
(¢onata, NoNysMNHPHIECKHM KBAHTOBOXHMHYECKHM METOLOM
MnAmn/2. Mypar6ekos M. B, )Kauneucos H. V.,
Bepemxanos B. A. «HM3p. AH Ka3CCP. Cep. xum.»,
1983, Ne 4, 3—8 (pyc.; pes. Kas.)

Metonom CCIT-MO JIKAO B BaneHTHOM mnpHGJIHKEHHH
TITAT1/2 nposesenbl pacueThl 3JeKTPOHHOTO CTPOEHHsS doc-
¢unat- H GocdoHaT-aHHOHOB H POACTBEHHBLIX TPEX- H ye-
THPEXKOODAHHHPOBAHHBIX pannKanos, POs2~, PO,(OH)-,
7 ' PO(OH)., PHO,~, PH,, PH:0,, PHO3~, PO~ ¢ orpauu-
./thgm %A/W YeHHOIl oNnTHMH3auuel reoMeTpH. IIpuBeseHbl paccunTanuble
£ e / )TeOMeTpHY. MapaMeTphl H pacnpee/ieHHsl CMHHOBOI MJOTHO-
/7774,‘7/% . cti. HaiiieHo, 4TO B OTJIHYHE OT TPCXKOODAHHHPOBAHHLIX
/ paaukanos, oGpasyomuxcst u3 dochunata u ¢ocdonara B
& pesyJbTaTe HeMoOCPeACTBEHHOro OTPhiBa aToMa H, uerkipex-
KOOPJHHHPOBaHHble PafHKaJbl, 06pa3yioluiHecss NyTeM OTPbI-
Ba 3JIGKTPOHA, fBJAIOTCA He(pox:Q)opucu-rpHpougmmm. 1
araTypbsHIL

- aryp

/
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17 B38.  daekTpoHHOE CTPOEHHE M MAarHHTHble CBOMCT-
Ba paankana PO;*=. Pacuer METOJl0OM MOJEKYJSIPHBIX op-
Guraneii. Elettromic structure and magnetic properties of
the PO~ radical: a molecular-orbital study. Weber J.,
Cornioley Y, Geoffroy M. «Chem. Phys. Lett.»,
1983, 96, Ne 6, 636—640 (aur..)

Xo-metonoM “paccessHHEIX Boan (PB) Buimosmen pacuer
3MEKTPOHHOro cTpoennss pagnkana POs?-. Ilpunsta Cs,
CHMMETPHSl pajHKaja C TeTPa3ApHY. 3HAYEHHEM BaJIEHTHO-
ro yrna u ¢ r(P—0)=1,55 A. Pacuersi npoBeleHH B
pamKax Kak cmun-orpannuennoro (CO), Tak H Heorpammu-
yennoro (CH) wmeroma Xaprpu—®Poka—Creiitepa. He-
MOJb30BaHEl ONTHMH3HpOBaHHble mo IlIBapuy  3nauenus
obMeHHBIX mapaMmerpoB: ap=0,726, 20=0,744, a nmas
MEXAaTOMHBIX H BHeluHeil cdep B3ATO cpemHee 3HaueHHe..
Ipumenena Bepcuss meroga Xa-PB c NepeK PLIBAIOLIHMHCS |
atomubiMu chepamu. Kak u B ciyyae pacCuHTaHHOIl paHee!
MOJIEKY/Ibl aMMHaKa A/l yJay4dlUeHHs pe3yJbTaToOB BKJIOYe-
HBl 1Be JOMOJHHTEJbHHE Cpephl, LEHTPH K-pHIX NoMelle-!




ne Ha Cy=ocu (rp=1,915 ro=1,747, cpepa Barcona —
4,676 ar. en.). B ykasaHHbX chepaX B passomKCHHAX ic-
N0JIb30BaHbl MapUHaJbHBIC BOJHBL ¢ [=2, | u 3 coo-rn.!
Tlpencrasnenst nosyyennse Aamnbe mo OXHO3MCKTPOHHHIM|
YPOBHSIM, DaCHpeAc/CHHIO 3apsia B pasAMYHBIX 061aCTsX!
pamHKaga, BEJIHYHHAM TEH30POB CBEPXTOHKOTO B3auMOeii-|
CTBHsl (H30TPONHOro, -aHH3OTPONHOro) Ha sapax 3P u
Y0, a TakKe CNHHOBHE MJIOTHOCTH OT Pa3THYHBIX opGHTa-|
Jieit Ha STHX 2Ke atoMax. IlosyueHmsle AauuHe XOpOLIO
COrJIacyIoTCsl € 3KCIEPHMCHTAJbHBIMH, MPHYCM NAHHBE 1O
_CIHHOBLIM TUIOTHOCTSIM BOCHPOH3BEACHHl NMPAKTHYECKH TOY-
Ho. TlyTeM pacyera KOHTAaKTHOro uJeHa TeH30pa CBepX-
TOHKOrO B3aHMOMEHCTBHST HAa O6GOMX sApax B pamkax CO|
1 CH:meroma X®C mnokasano, uto ~209 ¢epmueBcKoit!
KOHTaKTHOil 3HEPrHH CBA3aHO C MOJISIPH3ALHell OCTOBHBIX|
-yposeii. Ilpu sToM BBeneHHeJOM. cdep He3HAYHTCAbHO!
M3MEHSICT PacCYHTaHHble 3HAYEHHS. C. Hoauu;

&
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8 J1330. = DJueKTpOHHASs CTPYKTYpa M MarHHTHHE CBOM-
ctBa paguxana PO;2—. HccaemoBanne MerooM MoJieKy-
Jasipubix opOuraneit. Electronic structure and magnetic
properties of the POs?~ radical. . A molecular-orbital
study. Weber Jacques, Cornioley Yves, Geof-
froy Michel. «Chem. Phys. Lett», 1983, 96, Ne 6,
636—640 (aHr..) . . .

-TlpoBenensl  pacyeThl  TeH30POB ~ MarH. CBEPXTOHKOro
p3anmojeiicTeia ans agep 3P u YO papukana POs?~ B
IByX BapHaHTax Xo-MCTOAA: CHHH-NOJSPH3OBAHHOM " H
cnyu-HenonsipusosanioM. OmnpejeseHbl TakXke — CHHHOBHE
MJIOTHOCTH Ha pPAa3/HYHLIX -OpOHTaNAX 3THX JBYX aTOMOB.
TMonyyeno xopouice COTJACHE PacyeToB C OIKCMEPHM. pe-
ayasratamn JI1P. IToxasano, uto ~20% cbepml-xomaxr-l
HOit CBSI3H OGYCJIOBJIEHO IOJSIpH3AlHel -BHYTPeHHHX 0Go-
JIoYeK. e oo S S o . 3o _,,;_Pesxomcj

N /083, /8, nvE
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' 116: 28391r Comparison of the electromic structure of th
phosphorus-oxygen and phosphorus-sulfur bonds. Basc!
Harold; Krauss, M.; Stevens, W. J. (Dep. Chem., Bar Ilan Univ
Ramat Gan, Israel). THEOCHEM 1991, 81(3-4), 277-91 (Eng)'
The electronic structures of the P-O and P-S bonds were compare!
in POy, HPOs, HoPOs, HiPOs and their monosubstituted sulfw.
analogs. PIots of the charge difference d. around the P-X (X =0
S) bond support a polar structure for both the oxygen and the sulhe!
anions. The proton affinities and the binding of a single water mol !
at the oxygen and sulfur sites are comdparable, illustrating thy
polarity of both the P-O and the P-§ bond. The energy surface fo
the phosphate and the phosphorothioate anions as a function of the
W . /)ﬂ%f/ﬂ ) torsional angle for the orientation of the O-H bonds also demonstrats
the polarity of the two bonds. Difference d. plofs comparing the
lt' neutral and ionic J)hosphates suggest that this bond is also similar 2’
MW both neutral and ionic systems. An ionic P-O-and P-S bo|
provides a better representation of the structure than a double bond,
W @ even for the neutral mols, :

B\ _.
C 4. 1992, /€ n ?‘.
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132:28092 Vibrationally resolved photoelectron
spectroscopy of PO3- and t electronic structure of
PO3. Wang, Xue-Bin; Wang, Lai-Sheng

Department of Physics, Washington State
University Richland, WA 99352, USA Chem.
Phys. Lett., 313(1,2), 179-183 (English) 1999 A
vibrationally resolved photoelectron spectrum was
obtained for PO3- at 193 ‘nm in the gas phase.
Transitions to the ground (X2A'2) and 1st excited

state (A2E) of PO3 were obsd. The current spectrum !

represents th 1lst observation of the 2E state, which
splits into 2 states, 2Bl and 2A2, to the Jahn-Teller
effect. The 2A'2 ground state showg ghgﬁbrational

C. A R600, 132

|
|



progression in the .nu.l sym. stretching mode with ar
_ frequency of 1000(10 cm-1. The adiabatic electron !
affinity of PO3 is very high, 4.95 (0.06) e The 2Bl |
and 2A2 states of PO3 show very broad features due to !
“ the large geometry changes between these states and
* the anion ground state.

‘ ‘
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132:28092 Vibrationally resolved photoelectron
spectroscopy of PO3- and t electronic structure of
PO3. Wang, Xue-Bin; Wang, Lai-Sheng

“Department of Physics, Washington State
University Richland, WA 99352, USA Chem.
Phys. Lett., 313(1,2), 179-183 (English) 1999 A
vibrationally resolved photoelectron spectrum was
obtained for PO3- at 193 nm in the gas phase.
Transitions to the ground (X2A'2) and 1st excited
state (A2E) of PO3 were obsd. The current spectrum
represents th 1lst observation of the 2E state, which

C. A 2500, 732




splits into 2 states, 2B1“and 2A2, to the Jahn-Teller
effect. The 2A'2 ground state shows a vibrational
progression in the .nu.l sym. stretching mode with a
frequency of 1000(10 cm-1. The adiabatic electron
affinity of PO3 is very high, 4.95 (0.06) e The 2Bl
and 2A2 states of PO3 show very broad features due to,
the large geometry changes between these states and.
the anion ground state. i



