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“ ‘(’ ! ‘5 —a T B222.  KoneOaTeabibiii CHEKTp TpHUMAHHAA (pocq)bpa.‘““"" -
sl ' Goubeaix J, Haeberle H, Ulmer H. Das Sch\vit:i- ’
W4k igiingsspekirum des Phosphoriricyanids. «Z. anorgan. und---- -
Vlhw allgem. Chem.», 1961, 311, Ne 1—2, 110—116  (uenm.; pes.’
S kain | i a"l'ﬂ.) . .
U3amepenst MK-cnekTp 1 ¢nekTp KoMG. pac. TpHUHAHHAA
‘dpocopa P (CN); (1) u mana cienyiowas HUTEPMPETALHS -~~~
! {MK-uacToT (B CKOGKAaX — 3HaueHusi B CNeKTpe KOMG. pac.;
~i+ -~ lpce memmunmpl B ca~): 276 (287) 0,PCy; 312 (324) 3sPCy;— -
. 451, 464 (428) SPCN; 585 (579) vPCy; 605 (599) vasPCas;
s e 1638 (627) 28,PCy; 2204 (2182) vCN. Ilpopefeno comnocTap--— -
Jeiie pesyabtaton ¢ Aannsimi o cnektpax PFi, P (CHi),
PCl, i PBr;. Monekyae 1 npunucaHa CTPYKTypa TPHIO-—-----
_ g(a.vl_zzg_qﬂ_ TMHpaMIE! (rpynna Cyp). _ B. H.
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_P(Cu))|
CRUNCD

:4078& (TID 19487) VIBRATIONAL SPECTRA OF
e —INORGANIC COMPOUNDS. Annual Progrec.s Report,

September 1, 1962—September 1, 1963. Foil A, Miller |
Contract AT(30-1)-1993, 17p, [~~~

I—--(Mellon Inst., Pittsburgh).
A brief descrlptlon is given of the research being -
““conducted on the cyanoethylenes P(CN);, metal cyanide

USSR

‘complexes; CF3;NCO, CH;NCO. Al,Clg, B(NCS);, CF;C = . ‘

CH, and CF,C = CD: Plans for future research are out- ;

.lined. (D.L.C.)
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-4 J1407.  MK-cnektp W CneKTp KOMGMHALMOKHOrO pac-. /¢55
kiss Stepten G—Sala Oswaldo, lnfrared and

p/wy cesuna P(CN)s w As(CN)s. Miller Foil A, Fran-

W W I/Icc.neuouan IdK -ciektp P(CN); B o6aactin 33—4000 CM“‘

'( i)

—
.?’57‘%‘;

/Raman specira of P(CN); and As(CN)s. «Spectrochim.™ =
— acta» 1965, 21, Ne 4, 775—781 (aura.)

B nacre, pactsope CH3CN u Kpucraaniueckoro TpH

1T=<100°K, a Takxe cnektp koM6. pac. pactsopa B CHsCN

(i nopowka. I1poBefeio oTHeceHie YaCTOT B NpeANo/oXke-

JHITH O CHMMETPHH  MOJIEKYJIbl Csy: a;— 2206, 620, 468, .
——="'145 cm7l; e —2202, 587, 452, 314, 159 ca~i. TOJleO no-
“moce 2206 n 468 s MOryT GLITb OTHECEHb C MOJHOI
ﬁyaepeuuocnlo K cum, paa, C=N u nep. P—C=N xone-
!6anusiv, CnpaBelaHBOCTb OTHECEHHs c?yrnx noJsioc. o6ey K-
" ynaercs, Hcenenopannt HK-cnektp As(CN)s B o6aacti 33— ———
__ 14000 cx~! B BHAE MacThl, a TaKie CHEKTPol KOMOG. pac.

x\pucm.’ma 11 IPOBEZieNo nepomnoe OTHeCeHHe YacToT. —
: ,, o 3. Bpoyn
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1965

! Infrared and Raman spectra of P( CN); and As(CN),. Foil A
‘Miller, Stephen G. Frankiss, and Oswaldo sSalzx (Mellon Tnst:y: ,,
“Pittshirgh; PAYSSpectrochint-~Acia 21(4), 7715-81(1965)(Eng). |
iIr spectra from 33 to 4000 cm.™? and Raman spectra are re-~

“ported for P(CN); and As(CN);. C3, symmetry was assumed.;
01'

«az frequency is unknown. For As(CN); all 9 of the allowed!
-fundamental frequencies have probably been observed, but it i
was not possxble to assxgn them to thexr correct spccnes RCSQ~!

i

; The fundamental frequencies suggested for P(CN); are:
---1+2206, 620, 468, 145; e 2202, 581, 452, 314, and 159 cm.™! The""
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p[C‘v)3 " 1B157.  HudpakpacHeie CneKTpsl M CMEKTPBl KOMOHHA-
uxoHHoro paccestust P(CN)3 u As(CN)s. Miller Eoil.A,, )

”  Frankiss Stephen G, Sala Oswaldo. Infrared.

3 ( 3 ~and-Ramanspéctra“of“P(CN) 3 aiid AS{CNY)3. «Spectrochim.’

iacta.», 1965, 21, Ne 4, 775—781 g

Wsyuenst UK-cnektput b oGnacti 4000—33 ca—! 1 cnek-

-Tpbl KOMG. pacc. P(CN)3 u As(CN),. ITposeneno othecenue!

‘Toloc B MPEANooKeni A1 00eHX MOJEKYJ CHMMETpHIl:

.C3v. K cumm. Kon. B cniektpe P (CN); oTnecenst nosocst 2206,

620, 468 1 145 cu~!, mpiueM ABe neppble M3 HHX CBSI3bI- |

/BAlOTCSt COOTBETCTBEHHO C Bas. Koa. rpynn C=N u P—C.,

,C BBIPOIKJACHHBIMH KOJIEGAHHSAMH CBA3BIBAIOTCS MOJOCH 2202,

1581, 314 u 159 ca. K saa. xon. rpynn C=N 1 P—C otnece-

—
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1ibt rosiock 2202 1 581 ¢! cooTseTcTnentio. OTMeuaeTcs, .
OIIAKO, UTO HajexkHoe OTHeceHie HMEIOT TOJIbKO ABE yac-!
,TOTBI, OTHOCAWLHECS K CHAMM. KOJI. 2206 1t 468 om~!, paa:
iKoneOauus THNa A,.poo0bLie He HaflleHo OTHEeCeHIld. B cay-!
iuae As(CN); oTHeceHue ToJoC ellle MeHee HaJexHo, TO-
{CKOJIbKy OTCYTCTBYIOT Aaliible 10 nonspH3aUH mojoc B

E. Marpocos !

icmexkTpe KoM0. pacc. - .
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3 . 10 A114. ToTenunanhoe rnoae M CHJOBblE MOCTOSIHHBIE .
monekya P(CN)s u As(CN);. Nagarajan G. Potential.

ﬂ W field and Yorce~cons(@nts of phospliorus and arsenic tri--
4 . 3 cyanides. «Acta phys. Acad. scient. hung.», 1966, 20, Ne 4,

e i § 303—329 (aHram.; pes. pYycck.)

crlecoelils

T Tous AL Ll Ilnst mupaMiAaabHLIX MOJIEKYJT THIA X(YZ); BBenena op-
! Sy “~* TOHOpMHPOBaHHAsT CEThb CHMMCTPHUHBIX KOODIMHAT, YIOD-

AEEAY v R “%1eTBOPSAIOUIHX ONpee/CHHbIM npeo6pa3oBaHHaAM I MOCTpOe-
Tt wpt F- 1 G-matpuupt Biuabscona. Ha ocHoBanH H3BECTHBIX -
. 3HaYeHHiT CIEKTPOCKOMHY. MOCTOSIHHBIX /151 MOJIEKYJ P(CN)3
N 1 As(CN)3 paccunTanbl AeBsiTb BaJeHTHbIX CHJIOBBIX no-' N
" . A Ocnnos

- ' CTOSIHHBIX,

4. 966 o B
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D ( Q\Y)w Potential field and force constants of phosphorus and arsenic
! NI tricyanides. G. Nagarajan (Univ. of Maryland, College Park)..
NN Acta Phys. Acad>"Sci. Hung. 20(4), 323-9(1966)(Eng). An or-:

{\ S ((’ NN thonormalized set of symmetry coordinates satisfying the trans-

formation properties was constructed for a pyramidal X(YZ);'

. 'mol. model. The Fand G matrixes relating to the potential and

WO TR 24 kinetic energies were derived. The recent vibrational and”

e o structural data of P and As tricyanides were applied and in each'
W WLl } Ycase 9 valence force consts. evaluated. The equation |[FG-E\| =

'\r = ‘0 postulated by Wilson (CA 34, 295%; 35, 1280%) was adopted in:

~ v : the present study, where E is the unit matrix and X\ = 4x2C%2,

Here ¢ is-the velocity of light in vacuo and » the observed funda-'
mental frequency in cm.~! On the basis of the above equation
‘the sccular equations giving the normal frequencies in terms of

- the valence force consts. were constructed with the help of the F:

‘and G matrixes; fundamental frequencies and the mol. param-.

eters are given. All the off-diagonal clements were neglected

for the sake of convenience and brevity, and only the diagonal

elements evaluated by keeping just 9 valence force consts. '

v

The obtained values of the valence force consts. in 10° dynes/cm. -

c.A-kte 65T @ -,
6378 h -6 3G be - o -

(966



are given for P and As tricyanides. The force consts. in general
" decrease slightly from P tricyanide to As tricyanide. This indi-.
cates that the replacement of the apex atom by an atom of
higher at. weight causes lower fundamental frequencies and -

correspondingly lower force consts. The force const. due to .

Y-X-V bending is slightly greater than that of the X-V-Z bend-
ing. The force consts. due to the interaction of stretching
modes are similarly slightly greater than those of the bending
‘modes. Reliable data are not available to compare the other*

consts. of the present study. The data obtained here should -

prove very helpful in evaluating the vibrational frequencies in
other related systems having similar chem. bonds with nearly
identical internuclear distances. '

- A. Kremheller _:



4 B429. HcnpasinenHe aBTOPOB K CTaThe: «Kpucraaan-
.yecKast M MOJIEKyJasipHasi CTPYKTypa: TpHuKaruaa_gochapax..
‘Emerson K., Britton D. The crystal and molecular,
' sTructiire of “phophorus~ricyanide. Erratum. «Acta crystal-
‘logr.», 1967, 23, N\e 3, 506 (anri.)
" K BKXmy, 1965, 55333.
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5 Bp246. Cnexrpanbhblc JCCNefoBanHs TPHIHAHHA03 Q'——-
docdopa H MbILIbIKA: rapMonHuecKHe CHI0BbIC noas, cpen- g
co--stecc HHe aMIHTYABD KoneGannit 1 OTHECEHHs koneGaunit. Cy-(.
. ’ vin S. J.,Ratkje Signe Kjelstrup, Deva-\{
T 7T rajan Vv, Nayar V.,Unnikrishn:m Nayar, Aruldhas G.
et e Spcctroscopic calculations on phosphorus and arsenic tri-
Q""/ \ ‘bt‘&ﬁﬁ cyanides: harmonic force fields, mean amplitudes of _

5 - i ¢+ yibration and vibrational assignments. «J. Mol. Struct.»,
1973, 17, Ne 2, 371—375 (anra.) .

Ha ocmoBe JAHT. JAaHHBIX clenano OTHeceHHe YacToT KO-
neGannii, K-poe HCMONb30BAHO 3aTeM JJIsi BBIUHCJEHHS Ci-
JIOBOTO M0Js MOJEKYJbL P(CN)3. Ilonyuennsie pe3ysbTaTbl
N03BOJIHJIN H3MCHHTD JFTCIOTIIEC 8 JT-pe OTHeCCHH:A Ha-
= s CTOT KOJeGaHHit MOJICKYJIbl As(CN);. Ha ocuope CHJIOBBIX
nocrosnbix P(CN)s BLUHCACHE TPCAl. aMIIHTYABL KOJe-
o= Ganmit o K03(. KOppeKIHi nepreHAHKYAAPHEIX  AMIIHTYL

) (auAUeHHS KY. j ...~ - E MarTpocos
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2 1215.  CnekTpockoniuecKie

i nos ¢ocpopa M apcena:
1. CpeAHHe aMIANTYAB Koae

pacyeTbl nas TpHUHAHH-
rapMOHHYECKHE .
Oannii u oTneceme
"Cyvin S. J, Ratkje Signe Kjels
‘rajan V, Nayar V. Unnikrishn

CHJIOBbie noas,

trup, Deva-
an, Aruld-

.has G. Spectroscopic calculations on phosphorus and ar-
* senic tricyanides: harmonic force: ficlds, mean amplitudes.

|"of vibration and
Struct.», 1973, 17, Ne

vibrational
2, 371—375 (aura.)

. assignments.

_«J. Mol.

Us JIHTCPATYPHLIX MAHHBLIX O SHAYCHHAX YaCTOT KoseOa-
it CTPYKTYPHBIX NapaMeTpoB BLIYHCIEHDI 3HAYCHHS CH-

JIOBBIX TOCTOSIHHBIX, CpelHeKBagpaTHYIIBIX AMIUINTYR KoJse- - .

Gannii, nonpaski K NCPNEHANKYJSAPHLIM aMIINTYNaM M Be-

SR B M A dekra -coxpauenns, aas
.| As(CN)s. IMokasano, uto npu nenon
B JHTepaType OTHECEHHS 4acToT aas As(

—~x,

L9735
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PLIX CILIOBLIX TMOCTOSHHBIX H CPEAHEKBAAPATHUHBIX aMILTi-
Ty KosneGaHlit NoayyaloTest 3Havenns, KOTOpbie CHJIbIO OT-
JIualoTCst OT 3Hadenujt COOTBETCTBYIOLIHX MapaMerpoB
. P(CN)s. Hna 4 uactor As(CN)s; (280, 140, 276 u
| 406 cM—! (E)) mpejsio:Keno HOBOC OTHeCeHe, Mpir HCnoJb-
30Baliiil KOTOPOro Nojyuens Gu3Kie 3nayeniisi mapamer-
- pos mas P(CN); i1 As(CN)a. M. P. Anuen
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%n141‘038in' Force field, mean gquare amplitudes of yibration,

P UV * shrinkage effect, and Coriolis coupling coefficients of phospliorus

&) d arsenic tricyanides. Nair, V. Unnikrishnan; Aruldas, G.
/(Dep. Phys., St. Thomas Coll., Kerala, India). Acla Chimn. |

(Budapest) 1973, 78(4), 393-8 (Eng). Normal cQ ordinate anal.

—— of vibration, shrinkage consts., and Coriolis coupling coeffs.
The results are discussed in relation to the structure of the mols.

<~ * The CiN stretching force consts. agree well with that of the :
pure triple bond valies in HCN and CO(CN)a. The parallel :

mean square amplitudes of the C:N and Z-C bonds and the

"parallel mean square amplitude of the nonbonded atom pairs
and the perpendicular mean square amplitudes of all bonded and
—yonbonded atom pairs increase greatly from P(CN); to As(CN)s.

—— Z~-C:N chain have comparable values in the 2 mols. But the .

4

N | 1972

" of the xibratio ?a‘ spectra_of P(CN); and As(CN)s was carried =™
out to det. the force consts., generalize Tean square amplitudes -

Q. @ts(ch)
o
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nbl KoneGaunil, adekT cokpameHHs - M KOIDOHUHEHTHI .
KOPHOJHCOBA B3aumojeiicToua  Tpuuuandochuna wu Ttpu-

> 65168. Cunopoe nose, cpefHEKBAAPATHUNbIE AMIANTY-

- unavapcwna. Unnikrishnan . Nair V, Aruld-

"~ has G. Force field,. mean square amplitudes of vibration,
shrinkage -effect and coriolis coupling cocificients of

' phosphorus and arsenic tricyanides. «Acta chim. Acad.

+ sci. hung.», 1973,°78, Ne 4, 393—398 :(anrs1.; pes. pyc.) "

VI3_anTCpaTYpHBIX MaHHBIX MO 3HAYCHHAM HAcTOT Koje-

« GaHmit H CTPYKTYPHLIX NAapaMeTPoB BHLIHCAEHBL CHAODHE
. TIOCTOsIHHEIG, Cpelle-KBaApaTHYHbLIe AaMIJINTYAL  KoseGa-
-~ HHH M TOCTOsIHHble KODHOJICOBA  B3aHMOAENCTBHS /s
mosiekys P(CN); 1 _As(CN)a. Ormeueno, uro aMnaInTynRa
KoneGaniisi ¢Bm3H C=N omunaxkoba B oGenx MOJIeKyJ1ax.

amnanTyn KoseGannit cpnseit Z—C' u rpynn Z—C=N
| Takxe OMH3KH B OGEHX MOJEKyJax. M. P. Anues

L e s

1 OJH3Ka K aMIJINTYAE 3TOil CBSI3H B CO(CN)2. 3uavenns



CnexkTpsl KOMGHHAIHOHHOTO PAacCesTHHS TPH- Y
unanunos  docdopa u mbimbaka P(CN)g u  As(CN),.
Edwards H G. M, Ingman=#S.,'Long_D._A.
:S’ l The Raman spectra of phosphorus and arsenic tricyani-
j des, P(CN); and As(CN)s. «Spectrochim. acta», 1976,
A 32, Ne 4, 731—738 (aura.) §
v Onncana TexHHKa NOJNY4YeHHS  YHCTBIX 06pasuos _
P(CN); (I) 1 As(CN); (Il), a TakKe cneunaabHas

MHOrOXO/l0Basi KioBeTa /I naiayueHust cnektpos KP Bo- 3
/o OKOPeaKUHOHHOCTIOCOGHLIX B-B B TB. M ras. cocrosmrmx\,
[' h‘& i B p-pe. Mamepenpt cnektpnt KP I u Il u crenenn ne-\
o noiapusauun Jaunuil. IlpemsokeHo oTHeceHHe uYacTOT Ko-
& p Aelankii Hcxoast M3 MoJjeK. cuMmeTpuH Ci.. OGHapyiKeH-
Hble B KOHACHCHPOBAHHOM COCTOSIHHH JHHHH 631 n
415 cM~! B cnektpax I u Il coors., Hcuesaoue B cJa-
6oix p-pax B CHCl;, orHecennl K Baja. KOJ. cCBsi3eil
P...N u As...N, .o6pasyiomnxcs Me)ay COCeIHHMH MoO-
@ JCKYJaMH, WYTO COrJacyeTcsi C  PeHTTeHOCTPYKTYPHBIMH
JaHHLIMH 06 OueHb KOPOTKHX paccrosuusXx P—N u N
X. /975 /Q As—N B kpucrasgax I u IL . T. B. Yenckas

Lis- | 3910 B -H54/197E
e Scalaal, ilitac
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P ( : : 10 1295. CnexTpht KOMOHHAUHOHHOTO paccesiHus
[ TpuuHannaos ocqopa H MblLbAKa P(CN)3 . u As(CN)Aaf

! dwards H. G. M, Ingman J S5 Lo LA,
jj (' ¥ he Raman spectra of phosphorus and arsenic tricyani-,
: 'des, P(CN); and As(CN)s. - «Spectrochim. acta», 1976, =

A 32, Ne 4,73)—738 (anra.)
_ .. C nomompbic He—Ne-nmaszepa (A=6328 A) muccrenosansl
cnekTpst KoMG. pac. kpucraanos P(CN); n As(CN);, a
i ~rakxe pactsopoB P(CN); n As(CN),; B MCTHJANHAHHAC H
cm/,%{[(/ynapom P(CN)s. HWurepnperauns KojaeGaTeJbHBIX YacTOT
X /4 monekyn P(CN)s n As(CN); B obnacti  60—700 cm—!
: - mpoBefcHa B MPCANOJOMKCHHH MOJCKYJSPHOIT  CHMMeT-
- — |- . pun Cs. Ycranonicso, uto B KOHZIcHCHpOBaHHOIl  dase
GAMAHHIL MOPSNOK B PACMONONKCHHH MOJCKYJ ycTauaBmm-

5 _|_ _ paercs B pesyabTaTer o6pasoBanusi cBsaseir P...N uan
IX @ As...N. Bu6x. 19. - ‘

ce ———- - Ce e —
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11 B1131.  AaektpoHorpaduuyeckoe HCCACLOBAHHE MO-
}lexy.nbl TpunHandochuna. Haymon B. A, HecrTe-
poB B. 10, Hosukos B. I, Kanio6a C. A. «K.
CTPYKTYp. XHMHuH», 1984, 45, Ne 6, 129—132

Crpoemne monexynst P(CN)j, msyuennoir pamee B Kpu-
CTajiie, HCCJIe0BaHOMeFOROM—TA30B0{l INEKTPOHOrpa ditH.
IMobropno  npobenen koseGaT. alHalH3 ¢ HCIPABJCHHBIM OT-
HECEHHEM YacToT, MOJYyYeHO CHJIOBOE NOJie MOJEKYJH, H3
K-pOro pacCylTaHbl aMIVIHTYAl KOJeGanHit H NMONpaBKH Ha
s ekt cokpauenus. B cooTsercrsun ¢ KpHcraanorpadiy.
LaHHBIMH NpPOANaJH3HPOBAHA BO3MOXHAS  HCJIHHEIHOCTD
¢parmenta P—C=N, K-pblit B paMKax rq-CTPYKTYpHl OKa-

;,é[ /] ) ZZ&W y3aincst quinciinbiM. OcTasbiibic TeOMETPHY. MapaMeTprl (pac-
|CTOSIHHS rg, YIIBl rq) Taxkosu: P—C 1,806 (4) A, C=N

MWWQ 1_,162 3), CPC_-79>8,9‘(0!9)°. . B. Machxogqp
@
X. /988, /9, v/l



