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CF3SSCF3, CF3sc1, CFBSscsz,
(CB55)5, (GP3S),BH ( Vi )

Wabi S. N., Sheppard N.
Joe Chem.boc., 1959’ .NOV., 3439-3441
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CL,PS(00Hg); C1 PSCHy; ClPSMCH5>é‘
CIPS(O0 JH5Yp3 C1R0(80H5)C1,RE0H;
‘C1,PON(CHS), C \7[ )

o432
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RNz SPCA); (@ =)

Van llecrsche lley Liconard A.
cryuuallogr., 1959,‘_g, 4055~54
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Cli.FC1 2 CUZPSCly, CHZPOCLy,

2 Mg e
ClizPae = C 9y 3 |

L nchon Jdey LcScch L., G**sz¥¢cwlcz~

Trochimoviski I - : -

Bull.Soc.chin.France, 1961, i 4,
' 735-738
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608-613
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"~ Ram 'an““sj;‘éét‘r‘eraf‘ﬁi‘xﬁth}lﬁmﬁin' ne sulfide an

LS )

phosphinothioyl) compounds. H. Gerdin

4 bis(dialiyld

Serding, D. H. Zijp, F. NL— .
ooge, G. Blasse, and P. J. C ( = AP,

hristen

d P, v. Amsterdam).
Rec.”Trav. Chim= 84(9-10)," 1274-8(T965)( Eng).

1tra of MeyP(:S) and of R.P(
!Pr, or Bu,

]

:and are tabulated, the purp

Raman spec-
:S)P(:S)R,, where R is Me, Et,E
and the dipole moments of the latter 3 were measured,

ose being to establish the P-p,

ifstretching frequency. With R =

th

1

moments of ~1.5 D. relative to the
j8roups alone, and because the obse
inot fit selection rules for Co, symme
J’ing vibrations were observed and

i((CA 51, 17453a), assigned the 430-cm.~!
Me; to P-P but d

= Me, the symmetry of the
iskeleton part of the mol. is Ca, but wit
th

h the longer alky] groups,f
elf has a lower symmetry'}
y of the observed dipole!
contributions of the alkyl].
rved skeleton vibrations do!
try. P-C and P:S stretch-!
identified. Goubeau, et al.
band in Me,P(:S)P( :S)-!
id not report the 510-cm. -} vibration, which

€ mol. and possibly the skeleton its
an Cy because of the inconsistenc

|
{

iwas found in all

1965

T ——— e 8D

6Y-¥ ’ »C3P5/(-

alkyl bis compds. The 430-cm.-! band was



‘observed also in Me;P(:S) but the 510-cm.~! band was absent, |
‘thus establishing the 510-cm.~! band as belonging to the P-P
stretching vibration. By using Baudler’s P-P force const. of
2.3 X 10° dynes/cm., the P-P vibrational frequency is caled.
‘o be 500 cm.~!, providing an excellent check. The lowest fre-
quency observed in each spectrum was 160-170 cm.~!; it was
assigned to the P-P torsion vibration, which checks closely with
1the 161-cm.—! band reported by Baudler for P;Hy. No corre-
sponding band is found in this region in the Me;P(:S) spectrum.
| i Ralph H. Steinberg |




H-712 (CLH), A)S: 1968~
(GH;0),P(8)3 (G10),P(8), (C;);P(8).
Bey (O ) P(8)8; (OJ1;) P(8)8es (k)
Husebye S.
Acta ohen.sca.nd.. 1965,_19, N3,

774776
The P=8 and P-S stretching .
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o i
i\"gzP"P(w,s)"

wbix  coeaunenwii 1. Hudpochuupncyapdpums. Cow -

ley A. H, White W. D. The vibrational spectra~and:

w i
2 striictiires "of ~ phosphorus compounds I. Diphosphine di-
sulfides. «Spectrochim. acta», 1966, 22, Ne 8, 1431—1440

.P ot (anra.) _
. : Hccneposannt MK-cnextpst norsoutenis B o6aacti 250— .
1

1200 cau=' 9 andochuumncyanpuuon suaa ReP(S)P(S)R:
Cofo. 32 Hia

xq IR

5B5150. KoneGaTeannsie cneKTpsl M cTpykTypa dochop-

1964
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(I) B p-pax u 8. cocrosnn. Ioayuenn cnektpst KP Ter-
pPaMCeTHJI-, TeTpasTiJ-, TeTpa- H-GyTHanpon3Boanbix. Hamu-
Gouiee )'IIOBHGTBOPIITCJIbHaﬂ HHTCpnpeTauns KosebaTenblblX
CINICKTPOB BCeX HCCJAeLOBAHHLIX COCAMHCHHIT noJyucHa npi
NPEeANnoJ0KeHHH, YTo B TB. cocTosnuu I myeiot TPAHC-KOH-
$urypaunio, coots-myio Toueunoit rpynne cummerphii Cap.’
HOK:ISZ]HO, UTO 3aBHCHMOCTL OT TNpHPOJAbLI 3aMecTHTeaelt
YacTOTLI aHTHCHMM. BaJl. KoJ. cpsideii P=S aHaJIornvuHa .
"COOTB-1UEIT 3aBHCHMOCTH B TPCTHYHBIX (DOCHHHOBLIX CyJb-
ybunax. ) I, Kysbanu
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Cﬂ Do CP SP CH3b0p (\2 )

licrail T : '
60r1pbo -Lendog l)C‘ -Cg 19669 262(21)9 1”‘93"'

Characteristic infrared ;bsorption
bands of the Ci.P,. CH~SB and
bnsuef Lrouns '
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CH-0-R=8)CE ~ e

3. ( > /¥9%,12 B157. Hayuenne uHdpakpacHbiX CMEKTpOB MOrjoile-

s docdopoprannueckux coeaunennit 1. Tosopornast 13o-
mépus u otnecenng, Nuquist R.A Muelder W. W.

- An infrared study of organophosphorus compounds. 1.
Rotational isomers and assignments. «Spectrochim. acta»,
1956, 22, Ne 9, 1563—1569 (anrJ1.) ;

Hcenenopanst MK-criekTprt noraouteniis B oGnacti 400—

i $ 3800 ¢x—! CHa—O—P(=S)Cl: (I), CD;—O—P(=S)Cl:

Vs (I) 1 CH;£O—P{=0JCh—(HY B 1-prren :

Y- 935 o —re0*—Kammarms-woaekya I, 1T 1 1T mveer 21 nop-
MaJsiplioe KoseGaHie, H3 KOTOpPHIX 9 CBfI3aHbl C METHJIBHOI
rpynnoit, a 12 co ckeJeTOoM —C—0—P(=S)Cl; nau

bt A —C—0—P(=0)Cl,. W3 ykasaunblx HOPMaJbHBEIX KoJeGa-

s : Wit 8 Jexkat B Hencceaenopannoit o6aacty ke 400 cu~l
MaxkcHM. cHMMeTpHst st 4 BO3MOXIIBIX TEOMETPHY. KOH(IH-

C P30 .
' .
P w4 DR L]



“rypaiuit Monmexkya I, I u III Cy. B cooTBercTBHI C npHBe-,
JeliHbIM aHAJAH3OM NPOBEJelo OTHeceHHe OCHOBHBIX KoaeGa-
mmit 1, 1, 111 TTomTsep:ieno, uto HaGriopaiowascs AyG-,
JeTHas CTPYKTypa moJsioc Bad. Kol v P=S u vP=0, a rak-
7K€ HEKOTOPBIX APYTHX, 0GYC/I0BIEHA HAMNYHEM MOBOPOTHBIX:
n3oMepoB. Fla ocuoBamii T-pHBIX H3MEpeHiit npoBeAeHO
_OTHeCEHHe. [10J10C K Pa3JHuHbLIM MOBOPOTHLIM H3OMepaM.

S S _T. Kysbsinn




\ V3 1140. Pacuer uactor u (opM_HOPMAJILHBIX Koseda- /géé
OK, OP(Sja.nm'i smetiapnxaopruodochara CHiOP(S)Cly 'm mumerna-. -
3 a’-xnopmotbocd)ara (CH;30).P(S)CI acuapen A O
K. mpuka CMIEKTPOCKOTITI, 1966, 5, Ne~ 4, 524=531 |

S (pe3. aHra.) ~-
i - Bhusicaensl 4acToTsl H QopMbl HOPM. KoneGamuii Me-
\ \runnuxnop‘ruocpoctpara .u guMmernaxaopritodocdara. Ilo-x

Ka3aHo, YTO COTJIAcOBaHHE PAacYCTHLIX -Ae(OPMALHOHHLIX

ACTOT METOKCHJBHOI TPYMMBI. C 3KCHEPHM. HacTOTaMif™ ¢
naGaiofaeTcss TOJLKO INpH H3MEHCHHI CHMMETpPHH CHJO-'
. . poro nons stoii rpynnst ¢ C3p, Ha C,. Hccnenosana xa-,
paktepuctitinocts. Koneannit C—0, P—O, P=S u P—Cl

] B 5Tix Mosekynax. B MIK-cmekrpax Tpuxaoptiogocdara,’

. seTiaanxaopriiodpocdara,  AuMernaxjaopriodocdara M
- TpuMeTHaTHO(OCHATA H3YueHb HHTCrP. HNUTEHCHBHOCTH TMO-
noc ‘BbllUENepedncaeniibix KoneGamuii, a Takke jaed. Koa.
~ MeTOKCHAbHON rpynnbl, O6CykaeH BONpoc 06 ymeHbule-
J HHTErp. MHTEHCHBHOCTH moJocht P=S ¢ u3amenenieM
¢dopmbl KoseOanuii B 3TOM pALY MOJEKYJL. '

”J

’
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lcy,»{) -'\'4:/'}'//) B e | ulh 'Z, /%
gl €4 - 7T 60452w Calculation of frequencies and mormal vibration |

-~

B 2 k :modes of methyl dichlorothiophosphate CH;OP(S)Cl; and di-|
“fe D ] imethyl chlorothiophosphate (CH;0),P(S)Cl. A. F. Vasil'ev.:

"-\“—"“-l‘,': 14 “iZh. Prikl. Spektrosk. 5(4), 524-31(1966)(Russ). " 'Calcns. dre’
O ! ' made on the basis of a proposed conformation of (MeO)CLPS (I)| -

B : and (MeO);CIPS (II). The agreement between caled. and exptl. ;
_detd. frequencies is good only if the proposed conformation in C,:

7 "~ symmetry is used for the calen.  The bond lengths, P:S 1.94,
i PO 1.80,CO 1.44, PC12.02,and CH 1.09 A., were taken. Tables!

———————-—--= ! give (a)the list of mol. coordinates with values of corresponding™——
) ' " force consts., (b) the comparison of measured and caled. fre-|

g - quencies of I and II bands between 170 and 3000 cm.™!, and (c)

“. ' theintegral intensities of P:S, PO, _CO, and PCl bands (stretching

F

AN

CHT

c =

e < -



-and deformation). “The values of integral intensities of methoxyl;
. bands at 1452 and 1458 cm.-! obey the additivity rule. The;
: methoxyl groups are isolated from the influence of the P atom in I
{and II. " On the other hand, the increasing no. of methoxyls in;
 the mol. changes the characteristics of the P:S vibration and-
i thus causes a decrease of the integral intensity of the P:S band. i
i : ; H;. arizkova |

-,
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(w : PS Cf/ ;—71‘0_55257‘“~K6—Eé6i17r~enbuue “enextpn pocopopranmuec-,
3 2 KHX coenunennit. 111. Hudpakpacusie CHexTpol CNEKTPHI,
CH ;lﬁéh]i_!ﬁmmuuouuoro paccenmm’r\gC'H PSCl, I()Cl—l;;)leSBr W

VY I B/z (CH1LPQClL_ Durig J. R, ertz DSWI—MTt-
3)1 P s ‘chell B. R, Block F., Green¢ J. M. Vibrational

r Cﬂ A s 1spectra‘or'organdph.o's'phorus""compounds. 111 Infrared
_;) POCQ_ land Raman spectra  of (CH3)2PSCI,.(CH3)2PSBr, and,
Zzy “_—"‘j(CHa)?_POCl. «J. Phys. Chem.», 1967, 71, Ne.12, 3815—__
i3 13823 (aurn) ' v T
1 Uccnenopanst UK-cnextper (4000—33 ca=1) 1 KP-crekt-—
i e A SR A ). Me,PSCl, Me,PSBr 1 Me,POCI. TIpupeliensl CreKTpHl)
iBcex #1CC/IEAOBANNBIX B-B, @ TAKKe Aauible no.nonomemno,\L
e —o____OTHOCHTEJIbHOIT HHTEHCHBHOCTH "I nossipu3aunn (B cayuae;
‘le-CneKTPOB), W mano orieceniie nojoc. B KO/1e6aTeABHBIX—
cnektpax Me,POCI mosocsl- KoJieGaHHil CKeJera MOJICKYIbl,




;| OTHeCeHBl cJIeyIOUHM ob6pa3oMm (moc/ejloBaTeNbHO B HK-[:
‘|n KP-cnextpax, cu~"): pan. xon. P=0 1246, 1243, acmum.
~dsan. xon. P—C, 751,760, cum. paa. xoi. PC: 696,700,
{Ban. xon. P—Cl 488,487, puenaockoct. Aed. Kod. O0=P—C}

367,370, naockoct. ped. xoa. O=P—Cl 334,335, BeepH. KOJ.|
APC, 298,297, xpytuabu. koa. PC. 237,234,  [lpuseneno
TaK¥e nojioe oTHecenHe KoJjeGammil MeTHJIBHBIX TPyNn H
padmunLX KoMGuuawtit. B cnextpax coeannennft MePSX
OTHeceHb! cliefyioliiie nodockl KoseGannfi ckejera (nocae-t
Jnosatensno maa X=Cl u Br, car=!): pan. kon. P=3S G08,601.f.
paa. koa. PC, 750,746, paa. xoa. P—X 455,368. Tloaockl
B ChekTpax Me.PSClI 11 MgeyPSBr, COOTBCTCTBEHHO,)
npu 278 u 263 cu~! saBaAgiOTCA  HAJOMKeEHHEM [JIOCKOCTIL.
net. koa. S=P-—X u meepu. koa. PC,; Hamuune rojbkof
o:HOf noJockl Baj. Ko, rpymmiposknt PC, n cnekrpax ce-
PYCOAEPA{ALLIX TNPON3BOLNLIX, NO MICHUIO aBTOPOB, CBf3a-
1HO C CHJIBHBIM OTTAJKHBAHHCM ABYX YposHeil CHMMeTpHU-

HuX KojaeGaunfi (Bana. koa. P=S mu cuM. Baa. koa. PC.).f
Fluto MPHBOANT K BBHICOKOUACTOTHOMY cABHTY BaJt. kos. PCp
Tima A’ W mepexpbIBaHMIO ero ¢ noJjocoft Kosaebanlis Thna
{A”, a Takme K NOHILKENHIO 4acTOTHl Bad. Koa. P=S mnof
CpaBHeNItio €O CIEKTPaMI APYTIX coelnHeHuil, coiepra-g:

Hriapkeix rpynn B crexipe MeoPSCl no nonozmennio Ganski
K anasordudbiM nodocay B cnexrpe Me:POClL B 10 e
ppemsi b cnextpe Me:PSBr paa notoc xoneGannii MeTilib-
noit rpynne pacugenien (acns. paa. xoi. C—H, acum. u
cim. aedp. xoa. CHy) mesesctbiie CHATHS BBIPOXAEHHSE KO-
AeGauuit apyx rpynn, coeginennux ¢ atomox. Cooluwt. 11
em. POKXunm, 13b229. * 10. B. Kiucenn

Hunx sty rpyony (~675 cu~!). Tlonocwt xoneGauufi Me- fos



f | - 1948
G e

= = 625b ) Vibrational spectra and structure of organophoS-——
[ pMpounds. V. Infrared and Raman spectra of tri-|
e— R ethylphosphine sulfide and triethylphosphine selenide. Durig,——

] l s | J. R, DiYorio, J. S.; Wertz, D. W."(Univ. of South Carolina,!
A ,——Columbia, S.C2). T Mol Specirosc. 1968, 28(4), 444-53 (Eng).L___
‘The_ir and Raman-spectra of Et;PS and Et;PSe were recorded.!
\ ‘An assignment-of 60 of the 63 fundamental vibrations is given _ _
V ¢ and is discussed. An extremely strong interaction was observed

" between »(P=S) and »(PC;) whereas no significant interaction!
e was apparent between y(P=Se) and »(PC;). The lack of any{ "

factor group splitting for the skeletal fundamentals is consistent!

with either a disordered crystal system or very weak intermol.;
forces in the crystal., Therefore, it was not possible to distinguish
from the intramol. fundamental vibrations between the 2 possible —
crystal systems for these mols. : RCKP |
!




L_‘EL __ 17234f Vibrational spectra of organophosphorus compounds.!

"I, Infrared and Raman spectra of (CH;),PSCl, (CH;),PSBr,’ —
‘and (CH:).POC]. J.R. Durig, D. W'_Wertzﬁ? "R, Mitchell,!
,V, ~_.F.Block,and J. M. Greene (Univ. of South Carolina, Columbia).——
L . Phys "Chién. 71(12), 3815-23(1967)(Eng); cf. CA 65: 17912f.!
T The ir spectra of liquid (CH,),PSCI and (CH,):PSBr have been
measured from 4000 to 33 cm.”! The ir spectrum of (CHai),-
—POCI dissolved in various solvents has also been measured over
the same frcquency range.- The Raman spectra of S-contg.:
——compds. in the liquid state have been recorded and depolariza-_____
tion values measured. The Raman spectrum of (CH;).POCI!
——was measured both on the pure solid and as a soln. in benzene._
‘Assignment of the fundamental vibrations based on depolariza-
——tion data and position of the absorptxon bands is given and dis-
. -cussed.” An alternative explanation is presented for the origin
—"‘"Q“— ___of one of the two bands of the proposed doublet for the P:S
' lstretchmg vibration.-_17 references. . . RCKG_ |

LH__%J;V’ o~ e
e,




CH,-0-P(=5 gAY
4-0 P( }“'L_, g

" 925133, HMK-cnekTpnt 1 CHCKTPH KOMGHHALHOHHOTO

Cﬁ —O,P(_.:S)a?/ ipaccesnust thocthopoprannyeckux coemu.leﬂui':._ 11 Kone6a-;

3 § ¥ “TeJbHblE CTEKTPbl H oTnecenna~Nyvquist R. A. An infra-

ired and Raman study of organopnosphorus compounds. IL;

‘Vibrational spectra and assignments. «Spectrochim. acta»,!

11967, 23 A, Ne 5, 1499—1507 «(anra.) |

‘ " Wayuensl VIK-CeKTpB M CMEKTPLI KP (35—3800 cx~!):

V . ' CHy—-O—P(=8)Cl, 1t CD;—0—P(=S)Clz B uaxox cof

Ve . iETosm M p-pax B rex\mmmrr‘ﬁm_?s—66° B - CpaB-

. 'HeHHH €O CIeKTpaMH TBepABIX B-B. BHIMOJINEHO OTHEeCEHHE

Bcex HOPMalbHBLIX KoneGaTenbHblx yacToT. Clenai BHBOL O

cylllecTBOBaHIH Y PacCMOTPEHHbIX MOJIeKYyJ1 ABYX IOBODOT-|

1ibIX H30MepOB KaK B YHCTOIl KHAKOCTH, Tak H B p-pe, B

{oTJIUIe OT TBEPIOTO COCTOSIHIS, FAe HMECTC TOJBKO oana

1

'Mosekyasipast Konurypauus. Coobw. I em. POKXuw, (1:967,5
: - C. B.!

112B157.

Z.196%-22
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apa

p‘ﬁ‘;’ 2B5198. CnekTpnl HHdPaKpacHoro NOTAOUICHHs « 1t KOM-=.

~oInfrared and Raman study of O,0-dimethyl and
P% methyl-ds phosphorochloridothioate. ~«Spectrochim. acta»,

W

1748

Gunaunonnoro paccesiuun O,0-qumeria- 1 0,0-aumeTHa-dg-—

docoprioarxaopuna. Nyquist.R. A, Mu elde 16 \g.v\\_/.; )
,0-di- ——

1968, A 24, Ne 2, 187—201 (aur..) . ) | —
Hcenenosannt crnexktpst MK-nornomenss (400—3800 cm~t)’ ,
i KP (CH;—0).P(=S)Cl (L) u (CDs—O—!zP(=SgCl—-—-—
. (11), H3NTPTNA CTCICHG ACNospi3au JHHHIT CekTpa Kb
{[TpuBeaena HHTEPNpeTaliis K0JeGaTebHOrO CMCKTpa HceJe-; ;
roBaHubIX MoJekyJ. 3ameda CHa-rpynnot na CDa-rpynny.
NOHHIKACT YacTOThI MPAKTIYCCKH BCeX KoneGauiit. 310 coit-




‘MeTesbCTBYET O 3HAYNTEJbHOM cMewenun GopM KosneGaHuit.
{Tlonaraiot, yto B KiAKoM coctostiikit 1 B p-pax I u 11 cy-.
{LIeCTBYIOT B BIAC ABYX NOBOPOTHBIX H30MepoB. Ofiiako B .
‘nuteppane T1-p +25——100° He yaanock OAHO3HAUHO OMpe-;
| neanTb, Kakue nonockl MIK-cekTpa OTHOCATCA K TOMY MJIH
‘uHoMy n3oyepy. Hamuune p cnextpe KP monspusosasuix; |
I eno/spH30BaHHbIX JIHHII M03BOJAET CANATh BLIBOJ, UTO,
;062 NMOBOPOTHBIX 1130Mepa NMEIOT INIOCKOE - CTpOeHIe.”
;o Pesione

o et s e s S R B B e ey SR TR T R T e e



C’L@ OP,S F _CreKkTphl., KomOuHauuonHoro paccesnus CH,OPSF, wu:
\ J CD,OPSF,...Durig. James R, ClarKk James W., .

. 155354, KoneGaTeablible cnekTpI il'crboélh‘ie»(bb‘c}pd[i-‘/gég
prannuecknx coeaunennii. VI. Hudpakpacusie cnekrper M |

7 Vibrational spectra~and " stricture  of ““organophosphiorus :

:compounds. V1. Infrared and Raman spectra of CH;OPSF; |

'l\\): .

;and CD3;OPSF;. «J: Chem. Phys.», 11969, 50, Ne 1, 107—:
;119 \(anra.) ' i

| B untepsane 4000—33 cxu~! cuarel MK-cnextpul normo-
' mennst ras. CH;OPSF, (I) u CD;OPSF, (II) i sx p-pon:

-8 CS; (mo 200 ax~'); u3mepensl Taxkxke cnekTpel KP oGouxi™

" coeuunentit B oKk, 4 T8, (—150°) cocrosmuax u onpede-:

“JeHbl Ko3d. Hemovsipnaauwmi JutHit, [lpensoxeno ortHece-)
1iHe yacToT KoJeGanuit. B cnekTpax oGHapy»XeHO 0, ORHOIT:

[

yacTOTe, OTBEHAloUIeil CHABHO CMEWAHHBIM KPYT. KOJ. Me-
“iabnoit rpynnsl 1 P—O—P (192 cu~! aas I n 176 cu~'!
aas 11) w1, BO3MOXKHO, B3aNMOZEICTBYIOUM C HI3KOUAC-
—— | Torubiyi_xoneGanimmn_ckenera. Iloxoca an xoa. P=§!
) . . v/

. 7 ' ' .
’ ( ; 3 . !




g

|iMeer AyGaeTHyio CTPYKTYPY (676 1 645 cu~! s 1
1663 n 638 cau~l mgas 1), BbICOKOUACTOTHAR KOMIIOHEHTA]
ixIpoit mcuesaeT B CIEKTpax KP B 18. ¢ase. Pacutensenite;
~ v(P=S) yka3pBaeT Ha CYIIECTBOBAHIE IHEPTeTIUCaKH paB-|
JHOLGHHBIX TOBOPOTIHbIX H30MEPOB ((Kax caexyer i3 T-pHoit:
- 3aBHCHMOCTH), OJHH H3 K-pbIX 061afaeT IJIOCKOCTbIO CHM-|
"Merpitit. Pesy/bTaThl OpaBHEHB € 113BeCTHBLIMHE JJIST COedil-!
wemnit cxomioro crpoenisi CH;OPClz 1t CH,0PSCl,. Ipex..
- coobur, oM. PYKXuy, 1969, 25201 b. B. Paccamm!,

N ‘
. \ %

;



16 B189.  KoaeGateabnbie CneKTpL M ”c‘r'p')'lx'fypzi“qﬁé-ll qg 9
(hopopraHHYecKHx coenunchuit. VII. Hudpakpachbie CekTpsl:

m 0 E:S W CcMeKTp! KOMOHHAUHOHHOTO paCCesiHHS (CH;0)3sP=S.,
3 /3 —Durig J. R, Diyorio J. S.. Vibrational Spectra and:

‘sfruclire of ofganophosphorus compounds. VIL. IR and:

— Raman spectra of (CH3;0)sP—S. «J. Molec. Struct.», 1969,
"3, Ne 3, 179—190 (anra.) ;
Hecnenosan MK-ciektp B o6macti 4000—33 ca~! KUIK.

- -rpumeTHATHODOChATA (I) n cnekrp KP I B KHAK. U TB.

’__'mme'. Jlatio oTHeceHiie OCHOBHBIX MaCTOT koneGauuit. OTMe-
werio, uto B cnextpe KP xmnak. I B obaacti xoJaeGauHit:

__P—S umeerca myoaer 621 u 600 cu—*. TIpn mepexoxe K.
_cnextpy KP TB. I coxpauscrcs TOJbKO HI3KOYACTOTHAS .

__xomnosienta ayGnera. DTO NaeT OCHOBAHIIC NpeanoJarath,.
‘yro ayGuernas ¢opma nosnoc xoneGaunit P—S o0ycaoB.e-

113 HAJHMYHEM B JKMAK. I IBYX MOBOPOTHBIX H30MCPOD MPIl-
iaepuo pasHoit suepriy. Jas naomepa B TB. I crnexTpa.b-

___ZIble_JlaHHblC MO3BOJSIOT npeanosaratb _ CHMMETPHIO - | gt tiat

e S




!B oneknpe KP xuak. anvetiaxaoptiodocdaTa nadaoaaer-|
ca -ay6aetnass ¢opma nosoc koaeGaumit P—Cl 527 i
493 om~!, k-pas ncuesaer B cnexkTpe TB. o0pasua, rie mme-;
‘eTcsl TOAIbKO OfHA moJioca npi 485 ca—!. 3mech Takxe Npea-|

‘moJaraloT HaJudie IABYX MOBOpoTHBIX H3oMepon. Coolut.
VI eM. POKXnn, 1969, 155354, . E. Martpocos]
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11 5240. " Koneb6aTenbHble CNEKTPHI H CHJOBbIE MOCTOSIH-'
'HblE MOJIEKYJl NepexofiHX PSIOB OPCl3—OP(SCH3)3 w’
SPCIa—SP(SCHs)a Aboul Wafa O, Lentz A,
4 ‘Goubeau J. Die Schwingungsspéktren Turid “Kraftkons-.
itarifen —der Obérgangsreihen OPCl;—OP(SCH3);  unde—_
'SPCI;,—SP(SCH;);., «Z. anorgan und allg. Chem.», 1970 '
b/) m iNe 3, 273—282 (HeM.; pes. aHriL.) I
"'{ 1 Cumeanponanu coeqHHeHHs O CIZ(SMe) (D, OPC!-
(SMe). (II), Q_(SMc),—un), Cl,S 1V), “SPBCI--
IS e)s (V) u SP(SMe)a (VI). it uamepenst nx HR- i
C(( v m P-cnextpet B oGnactn 30—3500 cu'. Ilposenen amanus-:
- { HOpMaJIbHBIX KOseGanuil, HCNIONB3YS TOYEUHBIC FPYMME! CHM- !
merpun Cyp IJIST MOJIEKYJ THIA XP(SR)s 1 Cs nis Moue--
kya tuna-XPYoZ. Ilas’ MoJeKyJ I—III ‘nonocur 1264, 1234

———

n 1202 ca—? OTHECElbl K Basl. KOJ. O P o @ and MOJIE-‘

VYeS P e A—




e U S N '

/
KyJ1 "IV—VI x pau. KOJL S P < o-mecenm N0JIOCH 728l
3711 u 700 s u=! cooTs. OmyeueHo MOHMIKEHHE 4acToT Ban.[

‘xon X= p < TpH ‘3aMere y aToma docgopa xa0pa Ha'

'MEpKanTo-rpymNny, a TaKke NpPH Nepexoie OT xncnoponco-t
ncpmaumx coeaHHennit P X cepycomepxamim cOeRHHEHHAM, |
|Ykasano Ha HeH3MEHHOCTb YaCTOTH Bai. Kol S—Me B pa-,

‘nax I—III 1 IV—VI, Ha ochoBe TIpOfeaHHOTO o-mecemm'
{NIpOBe/ieH -pacyeT CHJOBBIX IOCTOSIHHBIX — MOJIEKYJ l—Vl‘
Cunosble nocrosmubie B pagax I—III u IV—VI yMenb-|

\IAIOTCA CHMGATHO YMEHBIICHHIO 3JeKTPOOTPHUATEJLHOCTH |
‘3amecTuTens npu- atome P, uto corsacyercs -C. BHIBOLAMHY, «
| CIeNIAHHEIMH Ha OCHOBeE ananusa Kone6a1-enbnux CIIEKTPOB. , .
' A._T1._Kvyp6akosa




oreg, (son), LETP-S-coeg ] MO

R : \(_317;“5 Vibration spectra and force constants in the transition’
:froni phosphoryl chloride to S,S’, S’’-trimethyl trithiophosphate :_

& 4" )T ;" and from thiophosphoryl chloride to trimethyl tetrathiophosphate. !

W 2, ?) I Aboul Wafa, Ombarek;_Lentz, Axel; Goubeau, J. (Inst. Anorg.i

i Chem., Umv Stuttgart, Stuttgart, Ger.). Z. Anorg. Allg.;

. |.Chem. 1970, 348(3), 273-82 (Ger). The ir.and Raman spectral  _ _ _
2 1of XPCls_, (SMe),. (X=0,8;n=1,2,3)arcreported, assigned,!

F s Q 'and the force const. caled. ~The bond lengths involved with thc[ i .

\;——- " {Patom decrease when Clis replaced by the SMe moiety aél}lJO by

| - SV

ol W E e

I, - :
O s .




C~-P-Srcozd. Y. s (G40
W19 B156.  Wayuenne KoaeGaTeabHbX CneKTpos O-3THA, .
-atua-1,1-d, u O-3THa-2,2,2-d3-puxnopTHogocdara. Ny -

N A Tt
Jf »U{ .A[)(g w:quist R.A. Muelder W. W, Wass M, N. Vibratio-
_ﬂ_ l){nal“'é;’ie'c'ff'a 51~0=elhyl,"O-¢ethyl-1,I-d; and O-ethyl-2,2,2,-d3’

phosphorodichloridothioate. «Spectrochim. acta», 1970,——
Y A26, Ne 4, 769—780 (amra) - © .
" Hcenenosanst MK-cnextpst 11 cnektpsl KP CHs—CHp———

W P, P(S)Cls, CHs—CDz—-p(S)Clz H CD‘{_CHQ_‘P(S)‘Clz
3‘ 5 (S MiTorie noaGTE B CICRTPAX  HICCACOBAHHBIX  COCAHHCHIIT ——
———,:2—— ; i jMeloT AyGneriyio CTpYKTypy. MHTeHCHBHOCTI mojoc 1yG-
neta . B MK-cnekTpaX H3MCHAIOTCS € H3MCHCHHCM T-pBL.:
IMonaraioT, uTo AyO6JCTHAs CTPYKTypa MOJOC CBA3aHa C Ha-
JuuieM psfa TOBOPOTHHIX H30MEPOB KaK B KHAK. COCTOS-
1y, Tak 1 B p-pe. OTMeuaercst, UTO MOrJOUIEH e B obaacTi:
805-—775 ca—i coszano ¢ pad. kor. P—O—C, rpynm, a mel
¢ Baja. xoa. P=S rpynm m0J0CH K-pBIX OTCYTCTBYIOT;

1

B_CreKTpax_CooTs-1tiiX. hocaTos. ~ E. Marpocos:

A
X l%’ﬁ;@ - .’
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i 17 B96.  Opranuueckue npon3sopHbie asementos V—VII 'Q
rpynn. XVIIL Oueprusi conpsixenus B cBasm P—P. Mace-
cnexkTpbl ochuncyabduaos. borosw6os T. M, Tpu-
wun H H, [Terpos A. A OK 06Ul Xiims, 1971, 41, =
Ne 4, 811815 .

Tlonyuenbl Macc-CIeKTPE! 1 ONMpeAesenbl MOTCeHMHANLI no-

sipaenis (III) nonos Tpustuadochuncyavduna (I) ure-
TpasTuanndochunmcyaLITE . B” mMacc-cmektpe |

[~

ZOBOJMBLHO HHTCHCHBEH NMHK MOJeEK. HoHa M*, B To BPEMSA v
Kak B Mmacc-cnektpe Il OCHOBHBIM  siBasiercss  mumk moma
(M/2)*. U3 TIII nowa (M/2)+ B Il (mfe 121, 13,3 98) o
IIT «-nona B 1 (mfe 121, 13,5 38) naiinena SHEprHst CBf-.
3 P—P B 11, paBnas 2,6+0,3 36, B T M _KAK SHOPrist
BrEITP=P 1 TeTpasTHaAndochuHe ~—pasna 3,7 =03 a8.
Pashiila B 131 26 (~25 xxaa/moas) cocrasasier SHEPIHIO —
conpsienuss b csasy P—P Il atomer P B moseky.se-
K-poro 00J1a1a10T HenojeJeHHbIMH 3MEKTPOHIHBIMI MapaMir, —
Macc-CekTpbl noJyueHbl TpH  SHEPTHH  HOHH3HpYIOU{HX
saexTponon 70 98. CooGut. XVII cm. npen. pecepar. B. C. C. ——

e




CP-5-Hob Bobbie 4.0, 92
CripSH  Hfeauphan B.F

CR ) PSR
5)& eetvochem. adla,
He-cuedy; /9], SAF w2, 285

/L{Z;OW

@ /B,u C-P-F )i



CH0fCen (10) )

. ——  Siipounds. 2. IX. Infrared and Raman spectraof CH;OPSCIF

SCIIF and CD;OPSCIF in the vapor phase were recorded Irom

757p) Vibrational spectra and structure of organophosphorus °

797

and CD,OPSCIF. Durig, James R.; Clark, James W. (Dep. | )
Chem., Univ. South Carolina, Columbia, 5.C. . Cryst. Mol.

* Struct. 1971, 1(1), 43-54 (Eng). The ir spectra of both MeOP- -

. 4000 to 33 cm~T. It Raman spcctra of the ligs. were recorded .

and a temp. study of the CD;OPSCIF spectrum was completed.

P So——

tion has a sepn. of only’'15cm~!, From the variation in the rel- !

" Two isomeric configurations are indicated from the low-temp.
-9-(‘————— Raman spectra. The doublet due to the P:S stretching vibra-
ative intensity of the doublet, an energy difference of —450 cal/
mole was obtained for the2isomers. Thefundam i j

—————— aré¢ assigned on the basis of the band positions and isétopic shift :
factors. The assignments are compared to those previously given
|

for the McOPSCI; and M¢OPSI; mols.

! i
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_,________,&,24 5102 Oprauwlecmle NpOH3BOJAHBIE  3JeMEHTOB
—VII rpynn. XX. Tounblii cOCTaB HOHOB B MacC-CNeKTpax
S anmm(pocq;uucynmblmon u npoutocts P=S cBsa3n. dpupg- J
asuckui I B, Iapaeuko B. A, Buiorpa-
; OB B.AY I‘pumuuHH Boronio 665 T M., Iler-! .
pob Al ‘A, K. obw. xnmmi», 1971, 41, Ne 8, 17071709
. P.s “TIGAYUEnEl MACC-CNCKTPhl BHICOKOTO Pa3pelleHust TPHITHI-
0 5 Q)OCQJHucyan)uua () u 're'rpaa'nmmuboctblmnncynb(puua
3 SICpPreTHY. CXeMbl H COOTB- HKAa 1051 11
(Cszsz)"' B Macc-cnektpe | ompenmesena 3Hepris Juicco-, ig
wiamin  csian P=S, paBHaTg 37 96 (80 KKaA[A:O0Ab).!
‘B )xac_c;gnexrpe",ll,_uouﬂt(M:—@_Z)j_',géy_cqon_n‘e_udnc__no_rep»_eu

o




...atoMa 'S, a paspyuieHienm YIJIeBOIOPONHLIX “3aMecTHTesell,:
IHK nona (M—61)+ paspemmnaca b ny6aer, npiyent HHTen-!
{CHBHOCTb HONA C JBYMs aToMaMi -S Gosbuie, ueM ¢ OZHHM,.
;a8 nasa nona (M—89)+ pasnuunTbh OCKOMKH C ORHHM I HBY-
iMsT atoMaMi S ne yganoch. Onpenesneniie Tounoro cocrapa)
:lionoB B Macc-cnektpax I n I BoisiBAsier ycToitunBOCTb CBS- !
‘ait P=S x peitctsio SJIEKTPOHIIOTO yZapa, YTo OOBLACHAETCS !
i BO3MOJKHOCTBIO JOMOJIHHTENLHONO CBA3BIBANIIS MCKAY aTo-|
i MaMit aaementoB V, VI TPYnm npi HaJAH4YHH Y 3THX aTOMOB|
{HEMoAe/CHHBIX 3/IEKTPONHBIX Nap. Macc-cneKkTper no.nylxeuu;'
. TIpit suepritn  HOHM3NPYIOWNX 3eKTponos 70 38. Coolur |
XIX cm. POKXum, 1971, 22)K21, =~ B.C. Cmonsikon



T #+~P(SCHs)s. Fritzowsk !
-au L. Schwingungsspektren um

' 11B5233." Koaebateabnbie CMEKTPLl W CHJOBBIC NMOCTOSIH-'

‘Hble B DALY COEAMHEHHIt  npu - nepexome -OT PCl,
i Lentz A.
Kraftkonstanten
Ubergangsreihe  PCl;—P (SCHj);. «Z. anorg. und all
Chem.», 1971, 386, N 1, 62:_7?“,_(;1@5_ _pes. amru.)

K

Hecnenopasinr ' UK-cnekrput 1 CTIeKTPH KFTPTS.E:H:LE—I:

P(SCH,):Cl u ‘P(SCH3)s. 1T

Goube-:

er
g

1954

. poBeieHO oTHeLTHIE 4acToT:
T RO i, K-poe HCnoJib30BaHO 3aTeM JJd pacyera BaJ.'

CIVIOBBIX IIOCTOSIHHBIX H3YYCHHOTO PANA  COCAHHCHHIT. B
"Cayyae BaJ. CHJOBBIX IIOCTOSHHEIX OBsi3eit P—Cl u P—s.
OTMeuaeTcs, YTO OHH Ha 19% axe cooTB-mux BCJIHYHY
"B aHANOTHYHO  3aMelleHHbIX COelHHEHHIT  5-BavienTHOrQ !

_tocdopa. ~ == ___E. Marpocos’

S
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_ ; .ﬁu%ki Vibrational spectra and force constants of transition
E ' series PCl,(SMe);_x(n = 0, 1, 2). Fritzowsky, N.; Lentz, A.;:
, ) ‘____Goubcau, J. (Stuttgart, Ger.). Z. Anorg.-Allg.” Chem. 1971,. :
, 1 'HT_ 386(1), 67-72 (Ger). No inductive effect is evident in the vibra- ="~
'3 )iy +__tional spectra of the P(III) compds. P(SMe)Cls, P(SMe)Cl, and:
,3" ~—P(SMe);. -The P-Cl and P-S force consts. are approx. 19% ——

! lower than in the analogous P(V) compds. The ir and Raman
——spectra of the above compds. were recorded.. Fundamental — ___
03 | ‘vibrational assignments were made. All valence force consts.
— were calcd. with a simplified valence force field.

ek
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19 B210.  Hayuenne meromom KoaeGarenbHoir cnekTpo
CKOMHH  S-MeTHJ  JHXJOpHAOTHOATa thocopa. Ny-
quist R. A. Vibrational spectroscopic study of S-met-
hyl"phosplioradichloridothioate. «Spectrochim. acta», 1971,

A27, Ne 5, 697—703 (aur.1.)
Hsmepenst MK-cnextpm (xunkocts, p-p B CCl,, Cl;
H H-rekcane) u cnektp KP xuakoro S-meTwa AHXJI0pHIO-
. THOaTa docopa Me—S—P(=0)Cl, (I) mpu 1-pax 30
/ n 75° B o6aactu 100= CHTT, PeHa cremenb gemno-
aspusaunn suunit KP. Tlposeneno omiecene naGmopae--
MbIX yacToT | ® pasamunbiM THmam KoseGaumit, HCTOJb3y s
cnasuenne K- 1 KP-cnektpos I co cnektpamn MOJIeKyJsT

X-/19%/- /9



o = - . - - -
O=PCl; 1 Me—S—C(=0)Cl. Ormeyeno, uTo B KoJeba-
TeJIbHBIX CMEKTPaX NOJIOCHI, OTHOCSL{HECS K OCHOBHLIM KO-
JieGalHAM DaCIUCNJSIOTCST H MPOSIBJASIOTCST KaK AyGJeTHble
nonocsl  (vep—o 1275 u 1266 cm—!, ve—s 732 u 689 cm—t;
Vacnmpcns 593 1 579 ca~l; Venmpcls 471 u 450 cau-t).
Cpenan BbIBOA, uTO MoJekyna I cyuiecTByer B BHae ABYX!
TeOMCTPHY. H30MEpOB, HaJiylie K-PHIX 06ycJOBJeNo Bpa-,
wenHeM rpynner Me—S BOKpyr cpssu S—P

. T B o . Il KypGahonav




PR, Lotz

g @uw[o&é 8 @{ al.

qyolog.r y 0162(41 gﬁf Foe. /‘zW
eaife- - 1972, Poed A, §_a_9_,/v€ 790 -€



g L)/
LHLLRES)C
:_(L?,Q'LG . 3

_u rour- (cummerpus C;). OnpeneseHbl OCHOBHBIE TEOMETPHY. .

il - : : ’ vy
‘(1‘ 16 599." Tosopornas wsomepus Bokpyr cesisn' PC 8 7.7 74 .
. CHLIP(=S)Cl.. Xaiikuu JI. C, Buakos JI. B, Ba-'

.fuapeB A, ®, Meabuukos HH, TyaakoBa T.b.,.. « e

[~ Awanxuu M. T. «[oxa’ AH"CCCP», 19727203, Ne 5,

.1090—1093 oo C
' daexrpoHorpadiuueckoe mccaenosanne i HK-cnekrpn

— (npu pazmmunbix T-pax) napos CHCIP(=S)Cl. (I), a Tak-.
ke UK-cnektput 1 B p-purensix PasimINO TOMTPHOCTH, CBH-'

_IeTeJLCTBYIOT O CYIIECTBOBAaHHH B PacCMaTPHBAEMBIX yC-— -
JIOBHSIX cMeceil JBYX KOH(OpMepoB: TpaHc-(cHMMeTpHst C,) -

napametpsl CH:CIP(=S)Cl (B cko6kax  npusoxsiTCs .
_cpenseKBafpaTHUHBIE — aMIUIHTYAB  Kosebamuit): r(PCl)_____
2,088+0,005 (0,060+£0,006) A; r(P=S) 1,888+0,010 >
_'(0,060+0,012) A; r(PC) 1,760+0,025 (0,07+0,03) A; .
ir(CCl) 1,735%0,025 (0,05+0,03) A; CIPCl 101,0%1,0°

.CIP=S 1145+15°, CP=S 1135+25° PCCl 1135+3,0% ___ . ___
- : ____ Asropedepar,

,y/4 p— ' -
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A9¥a, 539 v3, 289 -249.
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15 BYI. l‘emunanynaa MOJIeKYyJasipHas CTPYKTypa coengu-
y?d ]V(/S Henns NgPsCli(NCS),. Dieck Ronald L., Moeller MH
3y Therald. cMMTal molecular structure of the com-
. -pound N3P3Cl(NCS)s. «J. Inorg. and Nucl. Chem.», 1973,
35, We 1, 75—82 (aura.) o
Cyeceb  Tprimeproro dochonntpunxaopuna  u NHNCS,
DITHIX B MOJL_ oTHOWeNI |:2, nepememnBaior B au. mpy
0° B Teuenne 5 wac., oTdHALTPOBLIBAIOT NH,(CI, ¢unsrpar
YMApHBAIOT, a 3aTCM OXJAXKAAIOT CMCCLIO CYXOM Jem -+ all.
WO 2042 Buizeansunees - sxeatsie  kpucranms NPOMBIBAIOT  GBLICTPO,
WAL « HCCKOJbKO pa3 al., OXJAaXKAeuuuiM no —78°, a 3ateM me- '
& U+ PCRpICTa1MI3auicll 13 H-rentana moayyaior Genoe KpicT.
tg coeanueniie N3PyCl (NCS), (I). Kunsucumen I B CyXoM,
McOH man E{OH man p-umeit I ¢ HsonponuaaMiHoM B’
5¢. noayuennt N3sPsCL[NHC(R)S]s, - rne R=OMe (II),
OEt (1), NHCH(Me), (IV), 7. na. I 57—8, 11 133, 111
166, 1V 104°. Tonocw 1192 1 880 cm—! B UK-cnextpe 1 5
YRA3LIBAIOT Ha NMPHCYTCTBHC wWCCTHuMennoro uukaa NyPy m
esa3n P—Cl coots. Cusbuas nosoca 528 cM~l, oThecennas
K csa3n P—NCS, nosocwr 2010 1 1080 cm=!, oGycnosnen- -

:Z, /y;j NLIe aCHMM. It CHMM. Ban. koa. rpynml N=C=S, cauze- .
| TEALCTBYIOT O TOM, uTo rpynna NCS cpssana ¢ atomoy P

A//i koavua wepes arom N. B HK-cnektpax II—IV Takike or- :
‘ MCHCHbL - CIILIbIC - NOJIoCl B oOaacTit ~il200 em—!, uTo |

i



- 00YCAOBACHO MPHCYTCTBIEM

‘wixkaa NigPs B MoOJeKyJe.

B “cnektpax H—IV orcyretsyior mosockt 2010 e~ om
. mposiBAsioTes mosockt 3200—3400 em~!,  oTiecemibic - K

'a(N—H). D1 maunple yKaspiBaloT, Ha TMPOTCKAHIMC p-Lui

" mpucoepenlst No ABoiiioil cBA3N N==C, Ha npucyTCTBHC

1130POJAHNAHON TPYNMel, 11 Ha CBA3b aTOMa N rpynnbl
NCS ¢ atomom H. Ha ocuoBanini Macc-CIEKTPOCKOMIY.

‘uayuyennsi 1 mokasano, uTo B MOJCRyJC 1 npicyTCTBYIOT
"kak atombt Cl Tak u rpynmet NCS. B cnextpe SIMP (P31

p-pa I B XaId. mposapasioTcs ay6aer —22,0 MmJaH. 4. OT

crpynnpt PClz 1 Tpunjer +431,5 mau. x. ot rpynmbl
i P(NGS):z otiocutenniio 85%-moit HzPO, kak Buewnero °
“‘craunapra. OTuoluenie nuomaneit Ay6aera it Tpimjiera pas-.
‘no 2: 1. Konerauta  CHHH-COHIOBOTO B3alMOJACHCTBIS
“Jp_p=729 ru. Ha ocuopati CneKTpOCKOMIY. MaHHbIX

caenan BeiBoA, uTO B 1 mpucyTcTByloT Ase rpymibl PClz 1
omna rpynna P(NCS)z i uto I mmeer reminadbiyio MOJICK. -
CTPYKTYPY. Anasioriuioe cTpociie MPEANoJoKeHo A1 Il
u 11, 7. k. B cnektpax SIMP (P3!) stix coeHICHIIT TaKKe
nposBASIOTCS ny6aetst —24,3 1.—24,0 cooTs. 11 TPHIETH
+10,8 11 +12,0 man. v1. coors. B cnexrpe SIMP (P3) 1V

' IpOABASICTCS! TONBKO MYJbTHIUICTHEIT CHIIIaA —I18,56 MaH. L.,

_CTpyKTYpa.

oanako as 1V TakKe INPCAMOJONKEHa FeMIHAbIAT MOCK.
___B._P. Bepahikos
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a. 4973 4 1Y

$uumentnt B papax OP(CHjz)3—OP(SCHs)s u SP(CHs)s—
SP(SCHs)s. Pantzer R, Schmidt W, Goubeau J.

1973

Schwingungsspektren und Kraftkonstanten der Uber- .

gangsreihen OP (CH3)3—OP(SCH3)s und SP(CH;):—
SP(SCHs)s. «Z. anorg. und allg. Chem.», 1973, 395,
Ne 2—3, 262—272 (ueM.; pes.- aura.) .
Hccnenopanst koneGarenbubie cnextput QP (CHs)o(SCHy),
OP (CH) (SCH3)2, SP(CHa)2(SCHs) 1 SP(CHs) (SCHa)2 i
TipoBeneHo oTHectle OCHOBHBIX KOJieGaHHil HCCACL0BAHHLIX
soneky.  Bhinosmen pacueT HOpPMaablblX KoaeGaiuii B
npocToM BajenthoM npuGmtiennit. Cunosbie K03(. cpsseit
P—CH; 1 P—SCH; npaxTiiyeckil MOCTOSHHLL B 1ICCACNO-
paunblx pagax. Hanporus, ciuosbie K03d. cpaseit O=P u

‘S=P mpu samene CHj-rpynn na SCHa-rpynnul yBeanuu-
. BaIOTCS. :

’ I

Pesioye |
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JKeHHH THNa cHMMeTpHH Ca» Moaekyan I. Ilpomemen cpap-:
'HHTJIbHBIN aHaJH3 cnektpos | u 3-xnop-1,2,5-Txxannaaona\

/ 71384. HK-cextp M cnektp KOMGHHAUHOHHOrO ‘pac-
cesns 3,4-muxaop-1,2,5-tuannazoqa. Richardson A.W.!
The infrared™and Raman specira of 3,4-dichloro-1,2,5-thia-!
diazole. «Can. J. Chem.», 1973, 51, Ne 5, 680—686 . (aur.;'
pes. ¢panui.)
" Hcenenonane KoneGartesbHble cnekTpe 3,4-muxuop-1,2,5-!
tnagnasona (I) B rasooGpasioM H JKHIKOM COCTOSIHHH.'

‘Unentnduuiposanst 15 ocHoBHBIX KoseGaHHiT B npelmono-{

H 1,2,5-tHanuasona. IlpuBefeHHl CNEKTPH H TaGiHIb! 4a-
CTOT_C HX_ OTHECEHHEM. . : 3. B. B!

!

1973
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1 B.P. Vibrs‘bional spectra of fluorocar-'
bon-group V derivatives. Part IV., “The
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Kottgzen Dgg Stoll Hey Pantuer Roy Goubeau ;
Je Schwingunp,'SSpckbren und hraftkonstantw ’
der Ubergaugsrelhen OPF3~OP(OCH3) ubet
SPI‘B-—SP(CVH,,)B _;Zoanorgound allg.Chem,™, |

1974, 405, N3, [2275-285 " L
~ (1teM. ,PO3 a}um)
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. Oberhemmer Heinz, Moleculer structures |
: of phosphomous compounds. LI, Rotabi o= |
g - nal isomeres of (3,0»m.““"ll"r phos $phoro=~ :
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;'.78.1'05,1886 N éc/;, 9/ £6H3]3H /92£

: E;«C,Ph,l‘%(?h . ﬁO 2

- Elbel Susa‘mno, Dieck Heindirk tom.,
Photoelectron snectra of group 5 compoun-
"ids. Part IV, A study of the E-X bond in -
““BEX ccmpounds (R ¥e ox Fj E=T of Ps

S
_ "J ghgﬁ. %oc, Dalton Trans. ’ 1976 N 18,
1757-1762 (e, ) U785 A

i(73" _V7,L[;BﬂHﬂTM'
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| 10, ¥, Bamg, o 29848 A G/bs1Y

- K Pol 10105, 1886
El’t‘-e) Suraan:ueo Dieclc Hc:.nd.L:ek tom,

<hrnotoelectron spectra of groun 5 compounds.

‘?P V. Phosphoruc halidesg RQP(X)Y and

LTI .L:.(-“Y‘-i'.

e

A:"’ RP{X)Y,(R = e or F; X.=0, S, or Se;
EY = Cl or Br), |
EnJ,_Chemo S ) Dalton’ Trans," 1976 N 18,

, 1762=1768 c:u'n ﬂjgg Qe
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Ll P(S)CHCl A Ciga

"2 B188. [poctpauncrseiman crpykTypa AHXJOPAHTHAPH:
a pnxaopmerariodocdonosoit Kucaot. My mikue-

\ a H I, Auacexcanaposa H. A, Bepema-
Xrun A. H, Paescxuit O. A, «M3s. AH CCCP. Cep.
1%:\'”.\!.», 1977, Ne 10, 2355—2358 . .
Merozamu Koae6aTeAbHOI CIICKTPOCKOMITH, AHMONBLHBIX MO-

" yMenToB 1 3(dekTa Keppa ncenenosana npocrpanctsennas
3 CTPYKTYpa ANXJIOPANTHAPHAA AHXAOPMCTHATHODOCHONHOBOIT
S K-Thl Cl,P(S)CHCl,. Tlokasano mnanmume TepMOAHHAMIY.,
XPaBHOUTTITIGYX  KOH(OPMCPOB € rOMI-TOLL- (A) u row-
» Tpanc-opuentauneit (B) . cpaseit C—Cl 1 P=S B xuaxo-

, CTH 1 p-pax. B kpucr. (ase crabummsipopan rour-tTpamuc-
vkondopmep.  Tepmoaunamuy.  mapamerpu paBHOBecHs;
WA B —a=0,1£0,2  kkan/mob, * AS5-2=123%05 kan/
"\Qmonb-rpan, AF=-0,3+0,2 KKkaa/monb, Paccunranume
»3VICKTPHY. TapaMeTpsl KOHQOpMCpoB: 1A=2,86+0,10 D,
5{5 =1,78+0,10D, KKa=(157%20).10-12, KKg = (2%
2-920) -10-12, dkenepHM.  3HAveHHs: Woren=2,1420,05 D,
KKoxen=(66=:10)-:10=", 1t namsie HK-cnektpos cootser.

CTBYIOT CcollepKaHHi0 B paBHOBecCHH Kon(l)opmcpa b B
ﬂ‘)’ 7PN godpe 65+10%. e ___ __._ Asptopedepar




;} 2 . t2 <7 i /\?g
CH3 O P(3)5H
© 6 J261. " Pacuer HOPMAJAbHbLIX KOleGaHui M KOHGDOPMa-|

uuu monexyan (CH30):P(S)SH. Byarakosa P. A,

IMaruayaanu P. P. «M3s. AH CCCP. Cep. xum.,

1979, Ne 2, 363—365 : g
- TlposepeH pacyeT 4acTOT M GOPM HOPM. KoseGaHHit wec- °

01 i Mogeneit mosexyast (CH;0)2P(S aiiieHo, yro
: t. Ha3. P—S u P=3 KU/COaHHAd He JIOKAJH30BAHW Ha
STHX CBA3fX, @ NPOHCXOAANT C yyacTHeM OJAHXKajfiwero ok-
pyxemnsi. Kone6anHe Vs—n XapaKTCPHCTHYHO No vyacrore
u opye. [T0Ka3aHO, YTO SKCMCPHMEHTANLHO HAGMmoOaeumule
paclienJieHns 4acToT «Vp-s> H «Vp=s> COMMacylores ¢
pacyeTHHIM A5 PasHHX NOBOPOTHHX H30MEpOs, qaCTOTa
Vs_j COIJIACHO pacyeTy He 3aBHCHT OT BHYTPCHHero ppa-
leHHs B MOJEKyJae, H ce Paclluenjienie B SKCNepuueyre’
JI0/KHO GHITb OTHCCEHO 'K PAa3JIHUHIO CHJOBHIX MOMefi cg.
oTBeTCTBYIOWHX KoH(popmepon. B xauectse mpenvymecr.-
BeHHBIX KOH(OPMEPOB BHIGPAHE 1O OTHOWEHHIO K P—
=—S-CBSA3H C TPAHC-rOII- H TOLI-TOLI-PACMOJONEHHEM O—'
—CHg-rpynnupoBok.  ~ - Asropedepar




CHaD ), PUS) SA7 _ | 745
£ 2 11 569.  Pacyer HopManbHbIX KodeGammii y xoHdopMa-
uun Monexkyast (CH;0).P(S)SH. Bynrakosa P, -
Warnayaaun-Fs 2—Hes. AH CCCP. Cep. xuMm.»,
1979, Ne 2, 363—365 E5 g
Iposenen pacuer wacror u Gopm HOPMaJIbHBIX KoJseGa-
HHiT wectn Mogenelr monexyas . (CH;0),P(S)SH. Hag-
4 {7 ACHO, 4TO TaK Ha3biBaeMble ‘«P—S» 1 «P=S»-kone6anyg
. He JIOKaNM3O0BAILL Ha STUX CBA3SX; a MPOHCXOAST ¢ yya-
i/ 4 “crieM Onuixaiiwero okpyixenus. KoseGamme vp_g Xapak-
TCPHCTHYHO 1O yacToTe 1 ¢opme. Iloxasano, uto onmrye
HaGmiogaeMble  paclielyIeHHsT YacTOT «Vp—s» X Yp_g»
v COIVIACYIOTCSl C PACYCTHBIMH IS PASHBIX MOBOPOTHHIX yag.
. McpoB. HactoTa Vs_H COrJIacHO pacueTy, He  3aBHOuy oT
BHYTPEHHErO BPAlIEHHsl B MOJCKYJC I ee pacllemsemme g
SKCTIEPHMEHTE JQO/KHO OBITh OTHECEHO K PA3MHUHIO cupg.
BBIX MOJsieit COOTB-UHX Konudopmepos. B kau-pe Tnpenmy-
ILECTBEHHBIX BBHIODAHLI KOH(GOPMEPH C TPAHC-TOMI K rour.
rou  pacnonoxkennem rpynmiposok O—CH; no ortnome.
HHIO K cBA3H P=S, B KaxxoM H3 HHX, B CBOIO ouepenp,
BO3MOXHO 00pa3oBaliie J[OM. NOBOPOTHHIX H30MEPOB 33
cueT Bpawlenns rpynmsi SH. Astopedepar

L4989l




Lyt SAUL,

LS // /

. . -' A, 3
u'//"-'—/ &

Y 7L 7S

S b81. = 3aexTponorpa(Hiueckoe HCCaenopanpe CTPOCHHS
MOJEKYJbl 2-THeHHARHaXAopdochuna. I a iy anu C. A,
Haywmom B. A «K. cTpykTyp. XxuMuu», 1979, 20, Ne 4,
728—732 I : : Soe

Meroom rasosoit snextponorpadun mpu 40° yccienosa-
Ho ctpoenne Monekyaer C4H3SPCl,. IToayuenwnt -ciaen. 3ua-
YSHHS IMEXXbSAEPHBIX PITTTOAHNN (A) mi yrioB (ppax):
re (C—H)=1,075 (npuusTO); r{ (C—C) =1,437(23);
ra(C=C)=1,379(11); ra(S—C)=1,739(11); . ra(P—C)=
=1,776(25); r.(P—Cl)=2,059(3); S—C—P= 128,7(9);
C—S—C=934(1,1); C—P—CI=99,2(1,1); Cl—P—Cl=
=97,6(6); Cp—C—C=1113,3: S—Cp—C=110,3; P—C—
—C=121,4; SCp—PCl;=0; SCp—PCl,=98,9; yron mogo.
pora_npynnut PCl, oTHOCHTeJBbHO THO(EHOBOrO Koapya
9=479(3,4) (=0, ecan naockocTb THOGhEHOBOro KOJbla
xomnanapua ¢ Guccekrpicoit yrma Cl—P—Cl u  rpynp,
PCly #axofuTcst B CHH-OJOMKEHHH 1O OTHOWCHHIO K a1o.-
My cepn). Pacuer HeBaJIEHTHLIX B3aHMOZCHOTBHI mo Xyy.
Jy TNpPHBOIHT K JIBYM YCTOHYHBHIM KOHMDOPMAlHsIM: npH
@=0° (Gonee wycroituiBa) u @=180° HeGnarompuamoe
C yyeroM KTepHY. (AKTOPOB  -B3AHMHOE DPACNOJOKCHpe
rpynnut PCls u tiodenosoro woabua (p=47,9°) o6nsc.
HACTCA KYJOHOBCKHM IB3@HMOAENCTBHEM IOJOXKHTCABHO 33.
PAXKEHHOTO ~ aTOMa Cepbl H OTPHIU. 3apPSIKEHHOIO aToMa
xJ0pa. T. B. Tupnueg
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/ N A ¥ C2T77 L b adbed S [ AR AL/ B4 asM
Te i CESiw. /é/‘fl})/.; EXe#s [E=7 ,,;g’/{qa’a
X=S, Se). De{:tncr‘t LT Demut(}; Rt,, G,lobe Li
e ‘fr Schwingungsspektren und Normalkoordinatenanalyse von
6’5),2,’95 C//_g “(CF3):EXCH; — Verbindungen ~ (E=P, As; X=§, Se).
«Spectrochim. acta», 1980,” A36, Ne 1, 3—6: (item.; D)
= "aHra) - : ' ) S e e )
66)'2”4 55\85’{3 - -I/Is.?.xepeﬂm HK-(4000—250 cm~!) u KP-cmektpi - coer v’
newnit (CF3):EXCHy* (E=P, As; X=S, Se) B ras. u sy,
cocTosnusX. JlaHo oTHeceHue KoJieGauuii - (cmmerp‘,m C.)
Ha ocHoBanui HurencusHoctelis K- 1t *KP:nonoc, CTene;;H
Jenonspu3auny JauHHit KP 1 cpaBHENNS" CO CeKTpayy py
| enunennit CHaXH #. (CF3)EY: (jY',:—_—-‘,'C\l;-;{Br.--‘\_I)_ Tposexen
// -— pacyeT 4acToT H ‘hopm HOPMaJIbHBIX “KoniebaHuit y BhIYHC-
7/'/(. .,ﬁ JIEHBI CHJIOBHIC NIOCTOSIHHLIE B MOJIH(pHUJ[pOBaHHO.\lBaneHTHO_

~lsrlseif _ciopc't more. B pacuere rpynny--CH, cunrtann Toueuyof
aaccoit, CTPYKTYypHble napaMeTpbl OBUIH B3ATH H3™(CF, E

i (CHs)2X, HauasbHble CHJIOBHE NMOCTOSHHbIE VIS Hyneporg

npuGmukenns — u3 HCF,, (CFs)oEY u CH3XH. Tpy Nepe.

xone ot coennnennit ¢ E=P x E=As nabmoaaercs TeHMen.

: ‘st & Hexk-poMy cHinkeniio Besiunnst K(C—F); pemnuyyy,

ﬁ 'K(C—X) 1 K(E—X) nommxaloTcs npH Nepexoie oT X=g

'k X=Se, Toraa Kak 3aMena P Ha As IPaKTHYECKH He cka.

DTy s m KX=C). . .__E Payuon

VA 7/44




.C/g/‘,bPS CHs 150y 7970

i/ - ' -
C/:.; P '//5 je 'Cé/ﬂ/am. KoseGaTenbHble CNEKTPHl M aHAMN3 HOPMajhe
) p

‘uuix koneGanmit coemmnennit (CF3),EXCH; (E=P, As:

i X=S, Se). Schwingungsspekt » J

‘nanalyse von (CF3)EXCH3 — Verbindungen- (E=P, As. |

"X=S, Se). Dehnert P, Demuth R, Grobe J

«Spectrochim. acta», 1980, A36, Ne 1, 3—6 (nem.) ’

~ 1| Tonyuens HK-cnekrput norsowenns (CFs).EXCH, (E=
'}7,‘ =P, As; X=S8, Se) B oGnactu 4000—250 cM~! B rasggg.
v -pa3nom cocTosiHuH. Takxe MOJydeHbl CHEKTPEL KOMG. pac,
VB JKHAKOM COCTOSIHHH TNIPH BO3OYXKIACHHH H3JIyMeHHeM Art.

" .nasepa '(A=488,0 uM, P=0,5 BT). Jlano oTHeceHHe KomeGa-

‘uiil B MpeAnoJOoNKeHHH Jokaabhoi cumMerpuit Cs. Tpope.

JleH aHaJu3 HOpM. KoJcOGauuit. MaMepena cremenb nxemong.

_pu3auun Juuuit komG6. pac. buba. 13. K. 3. M.

PO NS




- "5 B258. ~ Mndpakpacuuiii CNEKTp aHHMOHA ~ MUMETHAmH-| %
C// /05 = totochunaTae (CH;)ZPSZ-. Pacyer uactor M dopm Hop-‘ /%
MaJbHEIX KoneOdHuit u cHaosoro -mnoasi. MOpu—Bpenan.
2 2 2 Silaghi-Dumitrescu I, Haiduc I..Thepin}}m.
red spectrum of dimethyldithiophosphinato anion (CH,),
PS;~. Normal coordinate analysis and  Urey-Bradley |
' force field calculation. «Rev. roum. chim.», - 1980, 25 |
Ne 6, 815—821 (aura.) S '
HUavepen HMK-cnektp (4000—400° ov~') NaS,P (CHy),. l
.9H,0. TlpoBemen pacuer 4acToT H - (GOPM  HOpPMambupx
V& ﬁ/ﬂa% xomeGaunit aniona (CH)pPS;™ 1 BHYHCACHH  CHaope ‘
‘ /7 noctosmubie B Momuduuuposanuom moie  IOpu—Bpenny |
6’ / ~  Ban xon. P—C aexar npu 726 (cumm.) u 740 (aury.
4t w, cumy.) om~l, Baa. kon. P—S— mpun 495 1 600 cy-! ‘
CuMM. Baa. koa. P—C cMelmano ¢ CHMM. Bal. Kon P—_g-
u ned. xon. CPC. Cunosas mnocTosnHas K (P—C)< ‘
, =3,08 mauu/A, T. e. NMPaKTHYECKH He OTIHYACTCH OT co.
oTBeTCTBYIONIell Beanyuusl B TpuMeTHAGOchHHe. Cuiopay
nocrosinias P—S  sipnsieTest MOUTH  CPCJIMHM  3HateHmey
- mexay semunnamu K(P—S) u K(P—S), uto cpugereny.
cTByeT O JAEJOKAJNH3aMiH J-3JCKTPOHHON  IJIOTHOCTH . g
PS;~. . _E. Pa3symopa

XSETING |
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( 93: 194886g The infrared spe
phosphinato anion (CHa)z P8s-.

ctrum. of dimethyldithio=
Normal coordinate analysig

Ll : and Urey-Bradley forco field calculation, Silaghi-Dumitrescu

e Ioan; Haiduc, Ionel (Chem. Dep., Babes- S
Cluj-Napoca, Rom.)., Rev. Roum. Chim,

7950

Bolyai Univ., R-34
1980, 25(6), 815—?2?

w‘// , /&M;‘ (Eng). Normal coordinate anal. was carried out for a simplified

/ model of the MeaPSs-anion in

the Urey~Bradly force fielg

- approxn. The force consts. were refined by the least squares
procedure. The best set of force consts. was then used for the
automatic. assignment of -the obsd. IR active frequencies. Ti,
data show that the P-S and P-C s'i:r}x‘). stretching vibrations ur:

. 3

coupled to a considerable extent.
d. investigated lies be

comp!

fp-8

CAAGGE TS ol

P-S force consts. in {he
. tween those of fp:s (double bond) m;‘
(single bond) suggesting  bond delocalization in the anion,
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@Hyﬂ, P 2 C/{'; 19 5159  ®0TOSMEKTPOHHBIE CMICKTPH ¢ BO3GYMueimen

He-I coemuuennit (CH,),PSCHa, (CHa)gAsSCH3, (CH,),-
Py ) AsSeCH; u (CHj)PSeCHa. Béhm Michael C, Ec-
(Cf@ ‘45_‘)(./& kert-Maksic Mirjana, Gleiter Rolf, Grobe
2 < (Joseph, Le Van Duc. Die He(l)-Photoelekironey
PPPE ‘F, 4 C}‘/ spektren von (CHj):PSCH,+ (CHs):AsSCH;, (CHj),As.
(C;bfzﬂ, .936 2) SeCH; und (CHj),PSeCH;. «Chem. Ber.», 1981, 114,
' "i Ne 6, 2300—2308 (mem.; pes. amra.)
oy [ peit IHBlC CNICKTPH, 5036y iy
[’CI_I?) 2 Pje L/!B ‘ Hsmepenst  $hoToanekTporn PH, BO36yKIeHnye

usnyuenieym He-1, coeannennit (CHs),PSCH; (I ._(CHa),-
AsSCH,_(11), (CHs),AsSeCHyTIH) ir- CéhESeé)z

1 (V). Otneceniic MTi NCpBBIN HONBAIONTLIX noJioc cpe.

JIaHO 10 AHAJIOTHH C HCCACAOBAHHBIMH panee CHeKTpayy
&P CIL O » (CHy)3X, (CHs):XX(CHz)2  (X=P, As) u (CHy),y,
f y;?,,&_‘,,"/: CH3YYCH; (Y=S, Se) u na ocHoBaumu KBaHTOBOXHMye. :

Y ckux pacyeros Merorom MO JIKAO s TPHOTHKenysy °
:Jj /v/ MMAIL, YIIAN w MMM Osa nepsuix It HOHH3ayuy
@, B OTHOCATCA K OpOHTANAM, SBASIOLIHMCH CHMM. K aHTHCHMy ‘

KOMGHHALMAMIL HCNOAG/ACHHBIX Nap  reTepoartomos, Ony |
nMeior ciaea. suauenns (3B): 1 8,6, 9,2; 11 8,5, 9,2;

X. /9Y6 N9 82, 90; 1V 83, O oo - B’ (gayqlg;

—
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1981, L4, N1, 24-36. °
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11 B90. " Hccaenobanie cTpoenns Monekysibt TPHMeETH -

TpHTHO(OChHTA METOXOM ra3oBoii ancxrpouorpaﬁiﬂ‘n‘.‘j‘y-,
30Ba , Haymos B. A, Taanak6e-

)pos P. M.,' innuepon E. H, 'Ilynosux A, H.

«Ioka. AH CCCP», 1981, 256, Ne 4, 891—894
DJIeKTPOHOrPaMMBI  TIOJTYYeHE NIpH  PacCTOSAHHAX  como
SuHcnapnreas — ¢oronaactiika 185 u 364 My u T-pe 80°C.
OGpaGoTka 3KcmepHM. KpHBOit pacceanns ‘or 3,25 ‘o
25,25 A-! nana ciaen. mamMHBl cBs3eit (ra), BanentHole yraum
il OCHOBHEIE aMIUINTYALI KoJeGanusi: P—S 2,115(0,004),
' S_—C 1,183(0,007), C—H 1,150(0,030) A, SPS .



94,0(06), PSC 1153(07), SCH 107.2(3:4), [lp-s
0,049(0,004), lc-s 0,046(0,008), - le—H ~0,090(0,023), -
1, 0,072(0,015), Is,..s.0: 135(0,012), Ls,...c,0,134(0,060).
ls,  c0,128(0,043), Ts,:..c,0:1340 060y, Is,...c,0:128
,0043) ls,.. C0163(0076), g, . 0(0076),-
e, C0211(0 i7d), Ic,...c0.1400, 137)]A " OcuoubiM’
' houq)op\iepou sABAACTCA uuc-mlc-Tpauc Kou(bop\lep CHM-",

" metpun Cs € yrnamu ppamienus ¢, =—5,0 8)s: Q2=
=5,6(4,8), ,=180°.  BoaMoxa 'rax)xe npinvech

(20—300/0) uuc-xcou«bop\xcpa cnetpitt Caw (fp =P2=_
o = Pac20%). \ . peam\xe’
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Jegrimaph. et al.
Napawerps, X Chom. Soe. Dalton
Hekryeono- Trons. /983 ) (9), 1989~

7P 1990
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\ \12 51185, Cnektpni H cTpocHHEe (0chHOPOPraHHYECKHX
cgeauHenHit. 22. MukpoBonHoBble, HHppaKpacHble, CMEeKTpn
OMOGHHALHOHHOrO paccesiHHsl, CTPYKTYpPa, OTHECEHHE Ko.e-
GaHMil - H aHANH3 HOPMAJLHBIX KOOPAHHAT MeTHadochoHo-
tHopudTopuaa. Spectra and structure of organophospho-
rus compounds. 22. Microwave, infrared, and Raman
spectra, structure, vibrational assignment, and normal-
coordinate analysis of methylphosphonothioic difluoride,
Durig J. R, Meadows J. A, Li Y. S, Stan-
ley A) E. «Inorg. Chem.», 1983, 22, Ne 26, 4134—4141
aHrJ. c .
\('Honyqeﬂbx.MB-cneKTpu HH3KOrO pa3pelleHHS MeTHJ-
docdonornoaudropuaa (I). CH:PSCl, B ananasose 18,5—
39,0 I'Tu. Habmopnanuch flepexonn a@- u b-THNOB, npose-
JieHo oTHeceHHe R-BeTBeil AJSl OCHOBHOMO KosebaTenbHoro
cocTosinusA. JIis Hero InoJyueHH H BpallaTesbHHE Q-
crosnnsle: A=4366,24+0,03; B=2596,38+0,01 u C=
y=2496,86+0,01 MTIu. ITon6opoM no MeTOAY HaHMeHbLinX

e




KBajJpaTOB C YYETOM CTPYKTYypHHX TapaMeTpoB HJs
Me-rpynnel M BaJeHTHHX yraoB noaydeno: r(P—C)='
=1,809+0,004 A, r(P—F)=1,547+0,003 A, r(P—=S)=:
=1,878+0,003 A. Pacuienjenne B CNeKTpe, CBS3aHHOE C
BpaumeHHeM Me-rpynnsl, He Ha6awonanocs. - UK-cnektpur
(3500—40 cM-') u KP-cnextpn (3500—I10 cm-!) moay-
ueHH AJa rasa # aas 18. I. KP-cneKTpH' 2KHAKOCTH CHS-,
THl € NOJSpH3alHel, KaueCTBEHHO INOJYYEHBI CTENeHH Je-,
nossipuzaunu moaoc. Tlonoc 956 u 926 cm—! orneceHmr
K CHMM. H aHTHCHMM. BaJ. KoJ. PFj, NnpeasioxenH B Kau-Be
XapaKTePHCTHY. TPYNNOBHX YacToT. Bce HOpManbHue KoJe-
'0aHHA OTHECEHH C YYeTOM JenoJspH3alUHH H TPYNNOBHX
uactor. IlpoBefeH -aHaJH3 HOPMaJbHHIX KOODPAHHAT, HC-
‘MOJb3Ys MOAH(HUMPOBAHHOE BaJEHTHOE CHJIOBOE noJje, BH-
YHCJIEHH YacTOTH H pacnpefesieHHe NOTEHLHAJIbHOR 3Hep-
rud. Bapbep BHyTpeHHero BpauleHHs B Moj-le | pasew
3,82 kkana/moab. Ilpen. coobut. oM. «J. Mol. Struct.» 1982,
78, 247. A. JI. CupenbKOBCKHIT
.dﬁ‘c)

<
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8§ B1083.  daeKkTponHorpadHueckoe H3ydyeHue [CTPYKTYPbl
THodochutos. Kataesa O. H, Cunsawnu O. I.
Beec. kond. Mo.1. yueH. no ¢us. Xumud, Mocksa, 10—I14
okT., 1983». M., 1983, 94—95 . .

MeTooM Tra30Boil 3JIeKTPOHOrpadHI . OMpeleseHo reo-
Merpuu. crpoenne Mogekyn MeSPCly (I), MeSPBr, (II)
1 (MeS),PCl (III). C y4&TOM CHEeKTpOCKONNY, JaHHBIX
ycranosieno, uro ana I 3 Tpex BO3MOXKHBIX KOHGOp-
‘Mauuii, XapakTepl3yeMBIX IHC-, FOW- H TPaHC-OP:CHTALH-
¢il METHJALHOMl Tpynnbl OTHOCHTCJbHO HCMOMACJACHHOIl 3JeKT-

ouHoil napu Qocdopa, B razosoit ¢ase  peannsyercs
cMech row- H "TpaHc-dopMm. C HcnoJb3oBaHHEM MeToga

W/WW /ﬂ//y'{//{'i/ﬁamonoro-nom nas | nposezeH pacuer cpemnexBampaTHy-

X.198Y
v

19,

HulX aMmanTy] KoaeGaumit. Jasa Il sxcnepuM. RaHHHM B
PaBHOIi CTeneHH COOTBETCTBYIOT FOWI- H TPAHC-MOMENH, a
_Takxe ux cmecH. Haiipensl cried. 3nauenHs reomertpiu,
napamerpos Mojiekyn: maa 1 r(C—S) 1,795A, r(S—p)
2,082 A, r(P—X) 2,038A, CSP 98,8°, SPX 100,7°, XPX
99,6°, aas 11 r(C—S) 1,829A, r(S—P) 2,116A, r(P—X)
2,244A, CSP 99,3°, SPX 101,3°, XPX 100,6°, nmas 111
r(C—S) 1,8104, r(S—P), 2,110A, r(P—CI) 2,043A. ‘
e R e e o A E. PoseuGepr
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103: 131469¢ - Vibrational spectra of deutcrated dimethylphosphine
sulfide.. Popova, I. A.;: Sarukhanov, M. A.; ' Kharitonov, Yu. Ya.
(Mosk.- Khim:=Tekhnol. Inst.,. Moscow, USSR). Zh. Neorg. Khim.

X 1985, -30(7), 1645-9. (Russ).- The IR absorption (200-4000 cm-!) and
laser Raman spectra were studied of (CH3)2:DPS in the liq. state. On
the basis of exptl. data an-assignment was made of the valence and
deformation- vibrations of-the' PH and .PD groups. - An anal. of

B e s - normal vibrations was conducted. -~ ..
tt mf//@ T, :

C.A. J98§5 03,N16. o



[ DPE | 1985

11J1180. KoneGaTennHuie CeKTPH! AeHTCPONPOHIBOXHO-
ro. qumetuadochuncynnduaa. Monora Il A, Capy-
xanos M. A, XapuTtoinos 10. fI. K. neopran. XH-
Mui», 1985, 30, Ne 7, 1645—1649 o

Hsyuenst MK-cnekTpbi . NOT/IOLICHHS (200—4000 cm—1) n
nazephsiit cnektp KP nefirepupoBanioro aumetadocduy-
cyanigna _(CH3),DPS B KHAKOM COCTOSHHH. Ha ocHosa-
HUH SKCTCPHM. JaHHBIX NPOSEAEHO QTHECEHHe BaJEHTHOTO W
ned. koa. PH- u PD-rpynn..TIpoBesicn ananus HopMaib-
HHIX KoJeGamiit Momeneil MoJeKya AuMeTHAGOChHHCYAbDH-

] ? 4 ) & 11
Wﬁ} [L ) Ja H ero JeHTepoaHaaora, YTOYHEHO CHJIOBOE 110J1e, HCCae-

JoBana XapaKTCpIICTH‘H{OCTb koneGanuit mNo wuyacrtote u

L0, el
ch. /945 /B w1l ®
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105: 123209u Spectra and structure of organophosphorus

compounds. XXIX. Low-resolution microwave, infrared, and

Raman spectra, conformational stability, vibrational assignment,

and normal coordinate calculations for (chloromethyl)phos=

phonothioic difluoride. Van der Veken, B. J;  Coppens, P.;

Johnson, R. D.; Durig, J. R. (Cent. Antwerpen, Rijksuniv., 2020

Antwerp, Belg.). J. Phys. Chem. 1986, 90(19), 4537-44 (Eng).

The low-resoln. microwave spectrum of CICH2P(S)F2 was studied at

26.5-39 GHz. From the spacing of the central transitions for the

near-prolate top, the values of 2224 MHz, for B + (, for the (]

W%/) isotope and 2167 MHz for the 37Cl isotope ure consistent ‘with the
conformer that has the CCl bond trans to the PS bond. The IR

(40-3500 cm-1) and Raman (20-3500 cm !) spectra of the gas and

solid were recorded. The Raman spectrum of the lig. was recorded,

0 and qual. depolarization values were obtained. Both the trans and
gauche conformers were identified in the vibrational spectra of the

fluid phases. From a temp. study of the Raman spectrum of the liq.

phase, the enthalpy difference between the trans and gauche

conformers was 149 £ 31 cm-t (426 £ 89 ¢ul/mol), with the trang

conformer being thermodn. preferred. Band contour simulation of

e/ 1986, o5, n /Y



the IR gas-phase bands shows that the trans conformer is dominant’
in this phase. Upon crystn., only the trans conformer remains in the
‘solid state. The asym. torsion for the trans conformer was obsd. us a
series of closely spaced @ branches, beginning at 80.11 ¢m-! and
falling to lower frequency, with the corresponding transitions for the
gauche conformer beginning at 69.31 cin-l. These transitions were to
obtain the potential consts, for the asym. torsion and an enthalpy
difference of 206 + 24 cm-! (584 x 69 cal/mol), with the trans
conformer more stable. All of the normal modes were assigned based
on IR band contours, depolarization values, and group frequencies.
A normal coordinate calcn. was carried out, utilizing a modified -
valence force field, to calc. the frequencies and the potential energy
distribution. These results are compured to the corresponding -
quantities of some similar compds. —_— - -

-
\ 4



A A e A {

/%Wf}%y Hizes /7,
BRI 7 Mt Fwect . 77K
pudotid 175 w1 53

Mo Canols? y,



Y
(4 s, (O ETE

(30 o nats £ it O
pondan- ’£ % W

S,
st 15y 5 P76

1757




0 R R L R
fomacts OH, Ayt BA-,
C el - MM CplEmgp- JUMUU |

- =fa8-
%%w 00 199F, 44, V5, 153165
O




s

P, U 3019 1948

M/

24 B1407. ©  CnekTpnl M CTPYKTYpPa OpraHohocdopimix
coepunennit. XXXIIL. MukpoBonHOBHA, HMHpPAKpacHMi K
KOMOHHAUHOHHOrO DACCEAHHS CNEKTPH, CTPYKTYPA, KOH-
¢opmaumoHHast CTAGHJABHOCTD M OTHECEHHE KoaebaTen-
HHX yacToT Aas STHA(ocdoutHonudTopuna. Spectra and
structure of organophosphorus compounds. XXXIIL
Microwave, infrared, and Raman spectra, structure, con-
formational stability, and vibrational assignment for

.ethylphosphonothioic _difluoride. Durig J. R, John-

son R. D., Nanaie-H. Hizer T. J. «J. Chem. Phys.»,
1988, 88, Ne 12, 7317—7330 (anra.)

Ha wrapkopckomM MikpoBonnosom (MB) cnextpomer-
pe B 0o6n uacror 26,5—39,5 I'm wuaMepenn Bpamar,
CHeKTPH TrOW- H TPAHC-KOH()OPMEPOB HEBATH H3OTOMMY,
o6pasuos stiapocpontnoandropuna, CHyCH,P(S)F, (I)
R D-; 13C-, 3S-ysoronosaMelleHHHX, B OCHOBHOM KOJe- .
6at. coctosumy. Anains MB-cnekTpos  Bunognen B



NpHGHIKEHHI  TIOAYXKeCTKOf MOZeaH  AacHMM. BOJUKa.
_Bpamart. nocrosuubie Ans row-l it tpauc-I, co0TB., paB-
net B M A=2711,62(2), u 3873,71(22), B=2117,69(1)
u 1664,09(0), C=1625,27(1) u 1564,37(0).” Tlpu  pane
“JONyLIEHHii ONpeje/eHa BO3MOXKHA CTPYKTYpPa KoH{oOp-
mepos. M3 uamepennit HK- n KP-crextpo B 00JacTi
yactor 20—3500 cM—! maa I u CD,CD,P(S)F: B raso-
‘BOii M TB. (hazax ompeneneH Gapbep BHYTpEHHEro Bpa-
lleHHS MeTHJBHON rpynnel Aas Tpanc-l 2,31 kkan/monb
H YCTaHOBJEHO, YTO TPaHC-KOH(poOpMep 1a 180(106) xan/
‘MONb Gosmee craGujeH, ueM roui-KOH(OpMEP. Coo0ul.
XXXII cM. «J. Phys. Chem.», 1987, 91, 2769.

? ) i /. C, H. Myp3uu
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/) /q ﬂ = ,‘[}’109: 239590y:: Vibrational: spectra, force’ fields,' and rotation:
;yZ }- uj / isomers ‘of ‘the  dithiophosphoric: acids: (CHi0):P(=S)SH and

G- WEM-
/Z%) Lér /?W/C'
Popugtre

(C:Hs0):P(=S)SH. :Filippova, E. A,; - Katsyuba, S.A.;. Shagidullin,
R.'R.; Shegeda, V. N. :(USSR).: Zh. Prikl.:Spektrosk., 1988, 49(3),
454-60° (Russ), Vibration spectra and force fields of (Me0):P(=S)SH
and (Et0)2P(=8)SH were studiod. Both compds. are conformationally
inhomogeneous in a liq. phase. - Both trans= and gauche-conformation
of MeO groups were obsd. in (Mc0)2P(=S)SH mols. The (Me0),P(=S)SH
mols.- have mainly gauche .oriented OC-bonds. ‘Both dithio acids
exist .in:2. cryst. modifications. . For'.(Me0):P(=S)SH - ther¢ ‘{3 a
different’ ratio of ;amts. of tTG* and gTG- conformers for ‘these 2
modifications, while: for. (Et0):P(=S)SH, the cgrst. -modifications
differ by the amts. of nonassocd: and H-bonded SH-groups. : At least,
3 conformers with different orientation of MeO group exist in a liq.
and solns. of (Me0)2P(=S)SH. The effective enthalpy difference of
these conformers is 3500 £ 400°J/moli+, "+ = p i o s
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109: 101036r Spectra and structure of organophosphorus
compounds. XXXIII. Microwave, infrared, and Raman
spectra, structure, conformational stability, and vibrationa]
assignment for cthylphosphonothioic difluoride. Durig, J. R,
Johnson, R. D,; Nanaie, H.; Hizer, T\ J. (Dep. Chem., Univ, South
Carolina, Columbia, SC 29208 USA), J. Chem. Phys. - 1988, 88(12?,
7317-30 (Eng), 'T'he microwave spectra of EtP(S)F; and 8 Isotop(c
spocles wero investigated at 26.6-39,5 (1Hz, Only a—t}'ro transitions
were obsd. and /i-branch assignments were made for all the isotopie

3 .ipecies in the ground vibrational state for both the gauche and trans
W )}vie group truns to the P=S hon() conformers from which the
rotational consts. were detd. From these data, the com’})‘leto ro
structural parameters were detd. for the conformers. he IR
-/ . (40-3500 cm-1) and Raman (20-3500 cm-1) spectra of the gaseous and
L/Lé solid EtP(S)F2 and CDisCD:P(S)F2 and the Raman spectrum of the
liq. were recorded. Both trans and gauche conformers were
identified in the vibrational spectra of the fluid phases, but only the
trans conformer remains in the solid state and a complete vibrationa]
assignment is proposed for the trans conformer. The barrier to Me

rotation for the trans wrmer was 808 cm-1 (231 keal/mol),

C.A. 1988, [09 N IR
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+ 110:'65918q Spectra and structure of organophosphorus woles
3 3 cules, 39, DMicrowave, Raman, and. infrared spectra of

trimethylphosphine sulfide.and three deuteristed species.

’ [[ "W ~ Durig, J. R.; Chatterjee, K. K, (Dep. Chem., Univ. South Caroling,
/m /le/k Columbia, SC. 29208 .USA). .. Inorg. Chent..- 1989,:. 28(2), 298-304
(Eng).. Microwave spectra at 26.5-39.0 GHz of MeaPS, Mca(CD3)PS,

WM ' Me(CD3)2PS, (CD3)aPS, and MesPPHS were measured- at ambient
temp., and the obsd.. transitions were: assigned for the:ground

vibrational states -for, each mol. From' a. diugnostic. least~squares

adjustment to fit nine independent rotational consta,, the following ry

structural parameters were obtained: r(P:S) = 1,937 '+ '0.003 A,

r(P-C) = 1.813 = 0,002 A, r(C-H) * 1,095 = 0.004 A, 2CPS = 114,491

W 0,120, £CHC. = 100,63 & 0.04%, and Mo tilt anglo of 4,24 1.6°,
W/‘,/ ) 'The bond length far the P:8 bond lies closo to the value expected for

/ a double bond, and it is in agreement with the previously reported

// , value for this bond from an electron diffraction study..  The
low-temp. mid-IR apectra (600-3200 cm-1) and the Raman spectrs

‘- (50~3200 cm-1) at ambient temp, were recorded for the solid states of

ﬂ, M / (A ) ull b isotopic species. The far-IR spectra of the do and dy species’
were measured as Nujol mulls. = Assignments of the: fundamenta]

W . Mﬂ//’] * vibrations have beon made by assuming an effectlve Ca symmnetry
for MesPS and (CD3)sPS and Cy symmnetry, for Mea(CD3)PS ang

Mo(CDy)2P’S,  The proposed assignment of the ‘normal modes |3

/ggg //0 supsortcd by a normal coordinate calen. using a simple valence force

C~ 8 /! field to calc. the fundamental frequencies and the potential encrgy
/V / distribution.. These results were compared to ~corresponding.

__,quantities for some similar mols. . -
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.110: 143897y Spectra and structure of organophasphorus

molecules. 39, Microwave, Raman, and infrared spectra of

trimethylphosphine sulfide and three deuteriated. snecies.

Duriy, J. R.; Chatterjee, K. K. (Dep. Chem., Univ. South Carolina,

Columbia, SC 29208 USA). [norg. Chcm. 1939, 28(2), 298-304

(Eng). Correction of CA 110: 65918q. Microwave spectra at

26.5-39.0 GHz of MesPS, Me2(CD2)PS, Mw(CD;)2PS, (CDa)sPS, and

MealP?*S were measured at ambient temp., and the obsd. transitions

were assigned for the ground vibrational states for each mol. From

. diagnostic least-squares adjustment to fit nine independent rotational

wconets., the following r0 structural parameters were obtained: r(P:S)

/ = 1.936 & 0.003 A, r(P-C) = 1.814 = 0.001 A, r(C-H) = 1.094 % 0.003|

) A, .CPS = 114.36 % 0.09°, «ZHCH 109.52 =+ 0.04°, and Me tilt angle
/L * of 3.7 % 1.3°. The bond length for the P:S hond ties close to the
value expected for a double bond, and it is in agreement with the

previously reported value for this bond from an electron diffraction

study. The low-temp. mid-IR spectra (500-3200 cm-1) and the

Raman spectra (50-3200 ¢m-i) at ambient temp. were recorded for

thg solid states of all § isotopic species. The far-IR spectra of the do

| C.A.1988, 110, ¥ /6




.

and dy species were measurced, as Nujol raulls.  Assignments of the
fundemental vibrations have been made by assuriing an effective Cay
symmetry for MesPS and (CD3)sPS and C, synnetry for the
Me2(CD3)PS and Me(CDa)2PS.  The proposed assignment of the
normal modes is supported by a normal coordinate calen. using a
simple valence force field to cale. the fundemental frequencies and
the potential energy distribution. These results were compared to
corresponding quantities for some similar mols.



(C%/ 3 0)3 P35 1990
ing X. Yy diiap 2.5, Oua 7M.

O‘ZL g L@é al. / /’&g
[ th 1/% Con/. ﬁamm ec-

NIA t1ode. ! Proc, Colimpea, J’/]
[3-1% Aug /Jﬁa Chichester eéc

/%60 C/;c hestor etc., 1990-C.

—[%
Ly RSy

s @




Y, ), AS R /994
(Chals Slivko 4.
Savutharnoy” /s

dféﬁ” ’%/ Zh. Neoro. Ybir

/99/ 369 10), 267 -
(c’ia«/ /wew
/7104—% /DQW”?) [(‘,w /6//3)3 pﬂ ///)




