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The dissociation of sulfur vapor.
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] 10 B225. Cnektp KOMGHHALHOHHOIO paccesiiiss W cHAO- lg@
‘Boie Koapduuuentot Sy2-. Ward A. T. Raman Spoctrum
and force constants of Ss2-. «Maler. Res. Bull.s, 1969, 4,!

Ne 8, 581—590 (anr.)
B o6aacti 190—500 ca~! nccacnosan cnektp KP cyGan-! —0

MHPOBAIHOIl Cepbl, P-peHHOil B  HACHILICHHOM BOAIL ppci
‘Na,S npu komuaTHoit T-pe. Cnektp KP Bo30yxapancs Ju-

“mueit 6328A He—Ne-nasepa. MaMepena crencib aenossipi-|
samnn aumiit KP. B cnekrpe KP naGmiopanocs S muuuit !
193 (p), 251 (dp), 419 (p), 454 (p) u 493 cx~'(dp) (p— {
noJisipH3oBaHHasl, dp—nenonﬁpuaonauuan) ITH 110J10CHI ;

oTiecenbl MogeKyae S; (Toucunas rpynna Co). KpyTiab-| ~o
11 y Hoe KoL Jast S;, Kak oxmupaertcs, jexut uuxe 100 cu—! un \

He 1a6JI04aJ0Ch, MO-BHANMOMY, 113-3a HAJOKEHHS xuupo‘\o-f‘*'
ro pesiceBCKOro Kpblia Bo30y»kpalouteit amuui. [Ipoussemen|

pacuer uacToT 1a0JI0AaBLIHXCS HOpMaJBHBIX KOJI. S4 B(
ﬂpllﬁﬂll)h(’:llll'l BaJICHTHOrO CHJAOBOrO MOJST € MCMOJb30Balii- |

o @ ‘

CM CJeAYIOIHX ICOMCTpPHY. napa\terpon rs—s=2, 04A aas




A

BCEX TPeX JnuH cBsideli, -Z£SSS=105°, < musmpuu. - yroa
§—S—S—S=90°. Ipusenel psig apryMeHToB B MOJAB3Y TO-
TO, YTO B HCCJEI0BAHHOM p-pe CYLUECTBYIOT He HeiiTp. MoJe-
Kyabt Si, a Houel S,2=. Ha OCHOBaNHHH CYLICCTBOBaHHS B
p-pe HOHOB S42— oO6CyXfeH MexaHH3M KpHCTaJIH3aluu
.pox6ny. S (I) u mpuronaasnoro Se (1) us p-pos I, 1l B
'BOAH. p-pax NapS. ITonbiTkH o6GuapysKelHs HOHOB Ses2— B
p-pax moJHceJeHHAOB MeTomoM cmekTpockoniun KP okasa-
JIHCb HEYAAuHBIMH H3-3a HefocTaTouHOi Kouu-uu Il B p-pe.
S A. Anckcannpos|
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;5., | . - 1972

5 1404. UK-cmexktpnt S;. Meyer B, Stroyery
o o InTaTe—Spasa of Se. «J. Phys. Chem.]
1972, 76, Ne 26, 3968—3969 (auri.) , -

[onyyenst HMK-CreKTpbl M CHEKTPbl NMOMVIOWEHHY B BH-
JHMOIl 0GJAacTH cepbl, H30JHPOBAHHONI B MaTPHUAX H3 Ne.\
Ar, Kr u Xe npn 20° K. TTosocer 668; 483; 320 270 cm—!

-2 - B UK-cnektpe 1 5300 A B BHIHMOM CHEKTpe OTHOCATCA K

I porJiouieHHio Mojexysamiu Sy B HEKOTOpBIX MAaTpHIUAX Ha- |

: ! gmiofaeTcs TOHKas CTPYKTypa mosocsl 668 cm=!, oGbsacus-
0( eMast HAJHYHEM .pa3THYHbLIX LeHTpoB 3axBara. ITosockl mo-
L ~ TJIOLIEHHS 647 cMm—! 1 6250 A, mosiBasIOUIHECS OJHOBpe-

MeHHO, OTHOCATCS K COeJHHEHHSM .THNA Ss i Sg. 06-
CyJalOTCS BO3MOIKIible CTPYKTYPbl MOJICKY/IBL Ss. Bub6a. 14,
e L ok 10. M. JL.

P 1973 &S .



Sy

’.- 35837r Infrared spectra of S,. Meyer, B.; Stroyer-Hansen,

. (Dep. Chem., Univ. Washington, Seattle, Wash.). J. Phys.

Chem. 1972, 76(26), 3968-69 (Eng). In matrixes contg. S;at an

M /R ratio of 100 to 500 at 20°K, uv absorption at 530 nm char-

. acteristic for S, appeared, and ir bands at 668, 483, 320, and 270

M. h cm7! were found. Both the uv and ir spectrum gained intensity

during annealing and irradn. with visible light. - Fine structure of

the 668-cm ™! absorption, in Kr at 688, 681, 668, 660, 654, 647,

640, and 636 cm ™!, is due to different normal vibrations, and to

[ lattice sites and to a transient species which absorbs at 647 cm 1,

. A very weak absorption around 625 nm, apparently related to

. the 647-cm™! peak, belongs to a transient species, probably Sg
'_chains or S rings. :

od 98, Hs6 @

1949
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103466d (Bondmb in sulfur conmmmb molccu]cs Nhllcr,
~ D:J. (Freeport Sulphur Co., Belle Chasse, La.). Can. Sulphur
Symp.,-[Pap:] 1974 (Pub. 1974), A, 12 pp. (Eng). Univ.
Calgary, 'Dep. Chem.: Calgary, Can. A semxcmpmcal MO

method wm usud to. studv the bonding in Si, Ses, Tes, Ss, Ss?-,
and Ss.
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22 B172.. 3ameuanue K cratbe Creilneaa «OTHeceHHe |
HOPMAJbHBIX KOJEGAHMIT- H CHIOBbLIE MOCTOSHHbIE MM TCT-|
acyabdun-nona S2-» Daly Francis P, Brown!
hris W. Comment on «Vibrational assignment and!
force constants of the tetrasulfide ion, S4?~» by R. Steu-‘
del. «J. Phys. Chem.», 1976, 80, Ne 13, 1518 (aura.) :

[IpHBENCHE apryMCHTH, ~ ONpOBEpraoulie clleslaHHoe |

( " Creiigenom (cM. mpex. ped.) — oTHecenHe — JHHHH KP! .
£ 424 cM—! K IPHMCCH, a He K OCHOBHHM KOJEGaHHAM aHHoO-

Ha Si2-. C. C. Bykanos,

~

‘ B

X, (976 W7D



7‘ . % 2iulsa Raman and ir speetra of solid alkali metal
polysulfides. Eysel, Hans H.i Wieghardt, Gertraud; Kleinschmager, |
Hi o Weddizen, G (Anorg.-Chem. Inst., Univ. Heidelberg, |

! . Ger).  Z. Naturforsch., B:  Aporg. Chem., Org.
. Chem. 1976, 31B(4), 415-18 (Ger). The Raman, ir and fir

spectra of_polvervst. samples -of “the polvsulfides Na:Ss, K:Ss.l
/|

were teasureds A unigue assnment ol the mtoruull
ool e teteamulfide ton coulid beachieved

! ' ‘
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"\ 22 B171. OtHecenue HOPMaJbHBIX KoneGauuit M CHJIO0-!
BBle mocTosiHHble Aasi Terpacyastduanona S2-. Steudell
J)a 1f. Vibrational assignment and force constants of the!
tetrasulfide ion, S¢2—. «J. Phys. Chem.», 1976, 80, Ne 13,

1516—1518 (aur.a.)
. B npubanxcHHH MOJAH(HIHPOBAHHOrO © CHJIOBOrO MOJS
’ IOpn—DbBpeann BLIOJHEH pacueT HOPMaJsbHBIX KoJeGaHHil
annona S42—. JJs1 BaJICHTHBIX CHJIOBBIX MOCTOSIHHBIX LCHT-
: paJLHOH H KOHIEBOIl CBSI3ei MOJY4YeHBbl 3HAUCHHS, COOTB.,!
A 2,32 u 2,37 man/A. Ilokasano, uto aunusi KP 424 cm-1,!
oTHOCHMast paHee K KoJseGauuam noHa S, o6ycsoBjeHa
NpHMECLIO, BEPOATHO, aHHOHA Ss?~. C. C. Bykanos

NN, -




| 797
X 67 [ YEF

\ 85s .'115‘1;, ‘\'lbrutmnal assi; “nmont and l'orcc constxmts oi'

/Jw totrasu uo mn, S84, Steudel, Ralf (Inst. Anurg Anal.i

Chem,, Tech., Univ. Bcr]m, Bcrlm, Ger.). J. Phys. Chem.:
A new normal-coordinate’

1976,  80(13), 1516-18 é’
. ~ treatment was carrieq ‘out on 42- and the results suggest that'
a('_/" JLEC, . the band at-424 cml obsd, by £, P, Daly and Ch. W. Brown/
- (ibid, l975 79, 350) ard pssigned tq 8¢ in the Raman speptrum

«of solid Na~S4, is due'tq ag’impurity.. ¢+ " *

Je o
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)85 54160a .Comment on‘."beratloml assignment and forcc
constants of the tct“'mu]fx____l n S42-" by R. Stcudel. Daly,
Francis P "Bro wn, rig W em., - Univ, Rhode Islrmd'
Kingston, ' R. L). 'J. Phys. Chcm. 1976, 80(13), 1518 (Lng)
A reply ta a palemic by R, Steudel (ibid, 1976.80.1516) is given. |



S[/ ) ..‘l',':‘:'s.‘\‘}'.*i‘.)h Sulfur (80: an b tatin squdgs.

(e Seli Cheny,, Apat. Natl, Uiy, Vanberea,
Chem, 1977, 1), o8 Yo(Eng), Ihe relative
posaible olectronie and conformational states o
e & . - (4
by ab initio STO-30 and 431G calens,
optiinized keometry s signific
‘\;;x.i;:;i:wd.;:cmm-rr)'. Based on (e

\

Bowa sladied

X The ST0O 3¢
antly differeny from the .4 d1G

. .
B e [

S
GOy o ey ;

' present study in conjunction
$/ 2ex, with nrevious exptl, and theor. enthalpies of formation for S,
/ ¢ LEEK, the triplet helix diradjeal s

] _ 1 d;.)rcdlcted to be the most stabel |
/{,Q@’&Zr amond all possible formg including

fur trithiotrioxide (trigonal S4), which h

as been
ueckel ca cns., seems y
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ion“to explain the. order of relat

| @
& ASTEEFE S

the c-Sy. The branched
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Proposed by |

sec nlikely to exist according to
sent study. The validity of the use of mol. toty

I overlap |

ive stability is alse
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: 12 J1165. ~O6wscuenue CTPYKTYPHBIX  pasaiuuii S+, |
51 SO u S2-. Foti Aniko E, Smith Vedene H. !
Salahub Dennis R, Explanation for the structural |
o differences of S2+, S, and S¢Z-. «Chem. Phys. Lett.»,
1978, 57, Ne 1, 33—36 (aur..) i
4( - Mecrozoy paccesnubix o Xo B TIPHOINKCHIN xqcel{-!
\-51 L fioro norenunana_paccunranut sueprun MO 11 cootserer- |

pylouute "M BOJHN. (-IHH TCTpaMCcpoB cepel S+, S0 n}

S&-. B cayuae monos S2+ S- pacuern NPOBOAHJNCh

b C HCMOJL3OBAHHEM 3KCMCPHMEHTA/BHO ONMpeACACHHOI reg-
MCTPIY. CTPYKTYPBL: INIOCKOTO KBaaparta, CHMMCTPHA Dy |

r— (S4+), 1 menaockoii PA30OMKHYTOIl  CTPYKTYpHI, CIMMeT- |

/4 altlr = pust Cy (S¢-). Ias nciirpansnoii Mosekyant S,° B3sTa |
: NIPOMCIKYTOUHAS TIOCKAst Pa3oMKHyTas CTPYKTYypa cuM-,

v Metpin Con. OGbsicusioTes TPHYHHBL YKa3alHLIX H3Meie- |
v// 7 C;".mn“x TCOMETPHY. CTPYKTYpLI TeTpamepon Cephl MpH mocie- |
) // AOBATCIBHOM  100aB/ICHHI napLl 3JICKTPOHOB. !

_ ; .. 0. B. Cuzopa:

PG N
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Otnnzrcectey E£ 24 757
24 B31.  O6mbacuenne CTPYKTYPHBIX OTaMumii S,2+ S,0
H Sy2-, Foti Aniko E, Smith Ir Vedene H,
Salahub Dennis R. Explanation for the structural
differences of S,2+, S,0 and S42~. «Chem. Phys. Lett.»,
1978, 57, Ne 1, 33—36 (anr..) :
Meronom CCIT X, paccestinuix Boi paccyuTano ajek-
TPOHHOC CTpOemile MoOJeK. yacTHU Sg2+, S0 n S2- png

¢1ed. reoMeTpHu.  Koudurypaunit:  S,2+ — nnockas KBaj-
patnas (Dsn); S.°— oTkpnTas nmockas (C20); S2——!

Hemaockasa (Cy). Ha ocnose NOJYUYEHHOTO  OAHO3JEKT-
PONNOro CNCKTpa 3aMATHIX H BaKaHTHBIX OpGHTaseii, 2
TAKXKe KapT MJIOTHOCTH BOJHOBBLIX (DYHKUHIT X3aHO 06Dbsice
Nenne CTPYKTYPHBIX OT/numil, naGaiogaeMsix npi nepexo-
Ae ot 'S¢+ K SO n S2—. Ocuosnoe cocrosiume S,2+ co-
OTBCTCTBYCT = 3/ICKTPONHOIl KOHPHIYpaUHH €  TOAHOCTBIO

‘3anoJHEHHBIMH  0060JI0YKaMH. Ipu nepexone or Syt i

Si° NpOHCXOAMT cHAbHAs MepecTpoiika OJIHO3JICKTPOHHOro
cnektpa. HamnGoabwee uamenemne npeTepneBacT Bakair-
nast MO. e (Dyn), aneprus x-poii npy nepexoae k S,0
nounzKaeTes na 4,5 38 1 CTAHOBHTCH  ypoBHeM Depyy,

np}( 3TOM 3HCPrHA «3anpemcmloi‘x 30HBI» CHJBHO y.\!Cllbj/

mmaerest W jpocturaer 3uavenus 0,55 sp. Tlpn nepexoxc



. i
»
)

or S K S42~ TaKoro CiibHOro n3mchenust auepruit MO ne
nabmojaercs. Boabluast «3anpeluecnnast 3ona» (3,4 3B) B

S$*~ cornacyertcst co cTaGHJBIOCTBIO MOJICKYJH TIPH reo- ;
yetpu Co. Ha ocnoee anann3a usMeHeHuil 3JEKTPOHHOrO

CHeKTpa cjeqall BHIBOJZ, YTO pacTsKeHHe cBasH S—S B
S+ cnocoGCTBYeT NPHCOCAHHCHHIO JABYX 3JIGKTPOHOB MNPH

dopmupoBanin Sy a aedopMauis MOJNEKYJb BHE TJIOCKO- |

CTH CHOCOGCTBYCT NPHCOCAHHCHHIO JAOMOJIHITEJIbHbBIX ABYX !

2—

3J1EKTPONOB, MO3BOJAOUIX 06pa3oBaThest HOMy Sg2~.

L,
OHTA.
ers

. Tondab.,



>y

- 6/ Jr.; Salahub,

redns. of S¢2+ (square planar, D sym.) to neutral Sy (for which
the structure is unknown) and finally to S¢- (nonplanar, C,
sym.) is given on the basis of orbital eigenvalues and wave
functions caled. with the SCF X scattered-wave MO _method.

@/1/% 7CHP7 -
AL A,

oA, ST LY S

_ 89: 118181a Explanation for the structural differences of
5; 2 sulfur (Se+, S0 and S¢2). Foti, Aniko E.; Smith, Vedene H.,
Dennis R. (Dep. Chem., Queen's Univ., Kingston,

Ont). Chem. Phys. Lett. 1978, 57(1), 33-6 (Eng). An

5 4,(’/‘ explanation for the geometry changes upon successive double

Comnn, ffEL TP
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13 B30.  TeopeTHueckoe  HCCIAEAOBanHE JAMKATHOHOB!

TeTpacepsl, TeTpacejeHa M TeTpareanypa METOLOM MO.:
15’ 2"' Tanaka Kazuyoshi, Yamabe Tokio, Tera-|
eV ma-e Hiroyuki, Fukui Kenicih. An MO the-,
oretical study on the dications of tetrasulfur, tetrasele-|

77 ¥ nium, and tetratellurium. «Inorg. Chem.s, 1979, 18,
€, ‘Ne 19, 3591—3595 (aura.) , |
7 *Tlonysmnupuueckum- metogom CCIT MO JIKAO muna,

YIIar («Bull. *Chem. Soc. Japan.», 1969, 42, 933) npo-\
‘BefleHbl pacyeTbl 3JEKTPOHHOrO . CTPOCHHS . IIKATHONOB

X+, X=S, Se, Te B pacuerax HCHOJb30BaHA IKCNIEPHM. |

;'/,/,/ Lo X reomerphsi — Dyn B cayyae cepnl 3 Cyn B ‘Cayuae ceqena
¥ ‘
/. u Teanypa c yraaMH, OJH3KHMH K NPAMBIM. OGcyxuenne |

%C’LW 3/1eKTPOHHOTO CTPOCHHsS  NPOBEJEHO € HCMONL3OBAHMEM |
@ siokamu3oBaHHbx MO, K-phe nosyueHnl METONoM _DAMH-

. O

L (780 v L3




crona—PynenGepra. OTMéueHa BbicOKas cTelleHb JIOKasH-|
saunu MO. Tlpusegenst 3uauewssi -Off iMTaJbHHX 3acesell-|
HocTell, NOPAAROB . Ji-CEs3eil, 3aps a aToMax H JABYX-,
LEHTPOBHX BKJAanoB B 3HeprHio. OT) 10, YTO BCE CHCTE-.
MBI MOTYT PaccCMaTPHBaThesi KaK XiOKKeAebckie 6r-ccre-!
MBI, a HX ONTHY. CHCKTPH MNOrJIOU[eHHst MOTyT GHITb OImi-|
canbl nepexogami 7t (B3MO)—n*(HBMO).  Paccuntannne |
3HAYyeHHs CHJ. OCUHJJIATOPOB CHHNIETHBIX: TIEPEXOLOB XO-
POLIO COTMIACYIOTCA. € 11a6JII0AaeMbIMi HHTEHCHBHOCTAMH. |
Tokasato, uTo .crpoenne - Te+  HECKOJABKO — OT/IHYaeTcs |
OT ABYX Ap. AHKAaTHOHOB 3HAYHTEJbHO OOJBLINM S-Xapax- |
_TepoM_ HCMOJAC/ACHHbIX Nap. C. Honun !
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18 b32. Heamnupuyeckoe Hccaepopanne S22+ u S42-.
Kao James. S2+ and S2-: an ab initio "study<J.
Mol. Struct.», 1980, 63, Ne 2, 293—300 (aura.)

MeromoM CCII MO JIKAO ¢ ucrnosb3oBaHineM Gasica
44—31 I'd paccuHTaHH pasjHYHBIE reoMeTpHY. KondHurypa-

‘UHH HOHOB S22t u S42—=. [ Kax[0ro HoHa pacCYHTHBA-
. JIHCb CHHIVIETHHIE 3JICKTPOHHHIE COCTOSIHHSI B TeOMeTpHY.
' KOHGHrypauHsx: KBaJpaTHOl M TpPeX BO3MOXHBIX nenoy-
" HHIX CTPYKTypax (cmm, romwe  anth). Ias S+ paccmar-.

PHBaJIHCh TaKIKe CHHIJIETHOE COCTOSIHHE B NPAMOYrOJbLHOMH
CTPYKTYpE, H TPHILIETHOE COCTOSINE B KBAJAPAaTHOH CTPYK-
type (Din). JIns Kaxjoft H3 paccMaTpPHBAEMBIX CTPYKTYP
Syt M S,2~ nposeleHbl TOMHAS ONTHMH3AUHA reOMETPHY.

napaMeTpoB M ananmus sacexemiocreit mo Manmnkeny. Ms-




MEHEHHSI TCOMETPHY. NapaMeTpoB 'H XHM. CBA3H TpIl mepe-
XOle OT OAHOI CTPYKTYpHl K ApYroii NMpoaHali3HpOBaibl
B TepMHHAX H3MCHEHHsI 3acejeHHOCTelt M 3(eKTHBHBIX
3apsgos atoMoB. [Ias S+ ycraHoBjieHO, 4TO leNOYHas
antH-popMa siBasercst na 78,3 Kaxk/mMoap Gosee cTaliab-
. HOWM, yeM KBajApaTHas CTPYKTypa, UYTO He corsaacyercsi ‘c

-3KCNepHM. MaHHLIMH, B KBaapaTHOR KOHOUrypauun S,2— -
TPHILICTHOC COCTOSIHHC Ha 47—53 KA#K/MOJb JEHKHT HIHEKE
. CHHIJIeTHOrO cocTosnus. ITokasaHo, -uTo HanGojee sHepre-
THYECKH BHIFOAHOI CTPYKTypoii S~ spisercs Uenovyuas
aHTH-CTPYKTypa, NpHYEM Da3HOCTb 3HEPrHil MeXJ1y ITOH
LENOYHONR M NPSMOYro/bHOi CTPYKTYpaMH S4°~ B CHHIVIET-
HOM cOCTOsIHHH cocTapaseT 173 kmx/moab. OTMeueHo, yTo
‘HanGosiee CTaGHJAbHbIC BO3MOKHBIC CTPYKTYPH Syt n S~
JOJIKHB OWTb TaKXe LCIOYHBIMH, “H. A. Tonoasb _



8 I137. S2+ m S2—, HeamnupHyecKoe ICCefoBaHue. /¢
(LS) 2+ )Sé’+ ‘and S¢2-: an ab initio study. Kao James.-«J.'g//fé)
6{ Mol. Struct.», 1980, 63, Ne 2, 293—300 (amura.) : :
~ Heswnupnueckum merogom CCIT MO JIKAO B Gasiice .
S 2~ raycconbix ¢-uuit OCT-44-31T(d HcCIeI0BAHO 37EKTPOHHOE |
74 crpoenne S22+ (1), S¢&— (II) u_Ss (111). PaccmoTpeHH
KBaApaTHest CHH-, ANTH- K mml{ﬂbp.\laumr, a pas I
Takxe MpsIMOyrojbHasi, TpHIJeTHOe COCTOsHHE KBaipar- !
Hoit kondopmaunn II' paccuntaHo B paMKax OTpaHHYeH-
Horo m Heorpanmyennoro Merofa Xaprpw— ®oxa. Ilpo- !
/('//" ey BeAeHa ONTHMI3AlHA TIeoMeTpHH. IIpHBEAEHB TCOMETDHY. '
+ ¥ suepreTiu. Xapakrtepiucruki. [Toxasano, uto aas I!

B 73

TREL ™ nauGosee BHroana anTHkoHdopmanus (KBalpaTHas Ha
‘{"'/ 78,3 KIK/MOAb MeHee BHIFOAHZ) C BaJCHTHBIMH yraamm \\.j
104,9°, npnuem TepMunaipHble cBs3n (2,055 A) kopoue me | h
TOJAbKO LeHTpanbioit (2,383), no u cpaszeit B I (2,19— ’ \,
o ‘ . . . - N
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2,23); 1. e. I obnapaer GyraauenomonoGHOI CTPYKTYPOI. |
HOna 11 nauGonee BHIrogHa aHTHKOHGOPMALHT C YIJIOM;
105,7° M AJHHAMK - TCPMHHAJbHBIX I .MEHTPAJbHOI CBA3H
2,281 u 2301 ‘A;. a ana 1l —punaernas romhompop-
Mauus c yrJIoM '104,1°. Ha ocnosanm nonyqeunux pe-!
3y/bTAaTOB BLICKA3aHO' NPCANOJIOKEHHE, UTO S¢t S}

TaKxe JAOMKIUb 0071a1aTh UeMmHol, a ne WK, crpyxry-‘
_poit. o B. JI. JleGeaes |
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S /981

? 98: 62373f Resonance Raman spectroscopic studies on the

Group 6A polyatomic cations Sg+, Seeé*, and Tes?+, Clark, Robin'

J. H.; Dines, Trevor J.; Ferris, Lindsay T. H. (Christopher Ingold:

Lab., Univ. Coll., London, UK WCIH 0AJ). J. Chem. Soc., Dalton:

Trans. 1982, (11), 2237-42 (Engf. The Raman and resonance

Raman spectra of 52+ and Se?* in oleum at room temp., of Te? in

y H2S0s, and of Ted(Al:Cly)2 at ~80 K were recorded with a variety of !
é / 0‘j excitation lines. The resonance spectra display long progressions,’
\ /‘ ¢ ) vin, in the »i(a1y) mode in each case, together with shorter progressions

g of the type v = w2(bi). Anal. of the results leads.to harmonic
w Voon wavenos. of 584.7, 321.8, and 219.5 cm-! for S+, Seq?t, and Tes+,
L/K(, M&ZM , resp., in soln. and anharmonicity consts. of —0.35."’35.—55. and =0.30"
/ cm-l, resp. Stretching force consts. (valence force field) in soln. are

~ 2.78,-2.10, and 1.45 mdyne/A, resp., the trans bond stretch-stretch
74 interaction consts. being more than an order of magnitude greater

/ than the cis bond ones. The 1 band excitation profile of each ion:
maximizes within the band contour of its lowest allowed electronic

transition, i.e. those at 330, 410, and 510 nm for S+, Ses2*, and

Teg2+, resp. These results, coupled with detailed measurements on:

the Raman band polarizations at resonance, indicate that the

assignment of the lowest allowed transition of each ion is x*(b) «—

l’(f." ’ 1Ey "'lAl‘- | .

C.N./%83 98 w§



Gt /982

3bB51042. Pacuernt metonom CCIl MO JIKAO niockux:

KBaApaTHLIX MoJeKyan Xaabkorenos X2+ um X, (X=S, Se,

Te). SCF mo calculations on square planar chalcogene

molecules X+ and X, (X=S, Se, Te). Gropen O,

Sathre L. J, Wisloff-Nilssen E. «Curr. Aspects

Quantum Chem., 1981. Proc. Int. Conf. and Workshop,

Barcelona, 28 Sept.—3 Oct., 1981». Amsterdam e, a.,

1982, 427—435 (anru.) ..

. Meronom CCIT MO JIKAO B npuGamenun s¢pgexTus-

HOTO OCTOBHOrO MOTCHUHANA PACCUHTAHO 3JCKTPOHHOE CTPO--

CHHEe H paBHOBECHBIC MeXbSNEPHLIC PACCTOSHHS B MJOC- -

7\ KHX KBaApaTHHIX MOJCKYJaX H HOHAaX XaJbKOreHoB X, H

%3/-' X%, rne X=S, Se, Te. HccenoBana 3aBHCHMOCTbD MEKb-'

&U ANCPHBIX PACCTOSIHHIT OT BHAA HCMOJB3YeMBIX BAJCHTHHX

: 6a31coB CrpynMHPOBAHHEIX FaycCOBHIX (YHKIHIL. INokasano,
Z‘g,’d/[,(éﬂ@/ . 8/}{7] UTO BeJHYHHLI PABHOBECHBIX MEXDBAAEPHHX PACCTORHHI, '
/ O/MH3KHC K 3KCMCPHM. 3HAUCHHSIM, MOTYT OBITb noJIyyeHbl *

A MPH “HCNOJIL30BAHHK _JBYXSKCTONCHTHBLIX BAJNEHTHEIX 0a3M- -

X /98Y, 19, ~3 ® S, S, S



COB ¢ 'yueroM noussipusau. d-GpyHKuwuii, npHuem HeoGXOAHM
TULATe/bHET BHIOOp MOKa3aTeseil cTemeHH SKCIOHEHT mno-
aspusant. Gpynkuuii. MceaenoBana 3aBHCHMOCTL MOMyYaeMBIX -
pe3yJbTaToB OT H3MCHCUHSI mapaMeTpoB 3¢ ¢deKkTHBHOrO oc-'
TOBHOro nortenuxana. Jas atomoB S, Se u Te npuseseHu
ONTHMH3HPOBaHHbIE MapaMeTpsl 3(QGEKTHBHLIX OCTOBHBIX M0-
TeHUHaJIOB B npejacTaBjeHHH Xy3HHAarH M- ONTHMH3HPOBaH-
Hble MOKAa3aTeJH CTENeHH SKCMOHEHT MOJsPH3al. rayCCOBHIX
d-pyHKUHIT S KaXKAOr0 W3 aTOMOB XaJbKOTCHOB. :

~..... H._A. Tonounb,

¢
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98: 783508 SCF MO calculations on square planar chalcogene |
molecules X¢2* and Xy (X = 8, Se, Te). Gropen, O.; Saethre, L. pEL
Wisloeff-Nilssen, E. (Inst. Math. Phys. Sci., Univ. Tromsoe,:
Tromsoe, Norway). Stud. Phys. Theor. Chem. 1982, 21(Curr. !
Aspects Quantum Chem. 1981), 427-35 (Eng). MO SCF calens. with :
effective core potential (V. Bonifacis and S. Huzinaga, 1974) were -
made on the title mols. with square planar geometry. The results for f
bond lengths are compared with previous theor. and exptl. data. A-
double zeta quality basis set augmented with d functions for
polarization is necessary to obtain reliable results for compds. conty. |
chalcogen atoms. The method of effective core potentials has proved'
to-be a reliable procedure for these and similar compds, ;

ﬁ ) ;@(/ZJ"
ej) %@

.f/”j’//\//d?.
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) A - ]G8s
y 12 194. HekoTopbie acneKThl NPHMEHEHHS METOJOB

MO u BC aas uukJAH4yeCKHX 6-2JEKTPOHHBIX 4-LEHTPOBLIX
CBS3aHHHIX (PArMeHTOB M HccaefnoBanuwe Jg2+  meromoM

BC. Some aspects of the MO and VB theory for cyclic
6-electron 4-centre bonding units, and VB studies for
Ji@+. Harcourt Richard D. «J. Mol. Struct.», 1985,
122, Ne 3—4, Suppl.: «Theochem», 23, Ne 3—4, 235—247;
(aura.y ' :

Hast uukanyeckux 6-31CKTPOHHHIX 4-LEHTPOBHIX CBA3aH-
HhX (parmentoB cummerpuH Dgn uan Doy npennox{eua«f
KauecTB. cxeMa MO c yyeToM KOH(Irypau. B3aHMOZeNCT-
Busa (KB). Takue ¢parmentnl umeiotess .B A2+ (A=S,’
Se, Te), -SoN2, SeNg*t, [(CoFs)2Seq]o?+ u J2+ (I), kax-;
Ablit 43 KOTOPHX 00J1aM3CT—2-3ICKTPOHHON - " 4-LeHTPOBO] |

ML/Z/MW{L cBsA3bl0 71- uaH (o+a’)-tuna. [TocTpoenst JIOKAQJIH30BaHHHE |

MO, c nomompio KOTOPHIX BOJH. ¢-UHSl NpeAcTaBjcHa B

BHJAC JIHHEIHOH KOMOHHAUMH <«KOBAJEHTHBLIX» H «HOHHBIX |
KOH(Hrypauuii», npHueM KOBaJeHTHHE OKa3nBaioTcs GoJee!
BaxHbIMH. KoBaJcHTHble KOHGHrypauHu FCHEPHPYIOT |
CTPYKTYPH C MOBBILICHHO# BaJIeHTHOCTbIO, BKJIOYAIOLLHE B '

. 7 1o: an
ch. 1985, 18, W 1% 5. R Ly ..



KauecTBe KOMIIOHEHTOB 3-3/CKTPOHHBIe CBA3H Mo Ilayamu-
Ty, sIBJSIOLHCCS TICPBHYHBIMH BaJICHTHBIMH CTPYKTYpaMH
(BC) ans ocuoBHoro cocrostins. Cpsisb B 1 onucana c
MOMOIULIO CTPYKTYP C TMOBBIUIEHHON  BaJEHTHOCTHIO H
JILIOHCOBCKHX CTPYKTYp. Ins | npoBeseHa moJysMmHpH-
yeckasg H HeaMmHpHu. oleHka BecoB BC. OGHapy:keHo, 4TO
NePBHYHBIMH JIBIOHCOBCKHMH CTPYKTYPaMH SIBJIRIOTCS , CTPYK-
TYPBl C «AJHHHBIMH» CBS3sIMH. Bu6a. 36. Peziome

JHey .



f 28 /988
I/ 3B51010.  HexoToprle acmekTsl TeGPHH UEKIMYECKHX
parniciros ¢ E-2UCKTHOMELIM 4-11CHTPOSHIM CBR3LIBAHKEM,
0CHOBAHNOI ua mMeronax MO i Baaentebix cxem (BC)
n uccaenopanne J2+ meronom BC. Some aspects of the’
MO and VB theory for cyclic 6-electron 4-centre bon-
ding units, and VB studies for J2+. Harcourt R. D.
«J. Mol. Struct», 1985, 122, Ne 3—4, Suppl.: «Theo-.
hem» 23, No 3—4, 235—247 (anm) |
Passuta Kauccrn. TCOPHST 3JCKTPOHHOrO CTPOCHHA UHK-
.vmq 6-3JICKTPOHHBIX 4-LCHTPOBBIX CHCTCM CHMMETPHH Diyn'’
u Do tuma A2+ (A=S, Se, Te), S_gL\L-;,\SM-
[C"F5)2382]22+ “I¥ T TToRAZaTo— 76 To06Hbe  CHCTOND
MOTYT OBITh KaK CTPYKTYPLI C MOBLIUICHHOI - Ba-
JICHTHOCTBIO, n K-PHIX CBSI3bIBaHie OGYCJOBJEHO pPe30OHAH-
mcow BC, onucbiBalOUHX ABYX3JEKTPOHHBIC CBsi3H A—B
C—D u 0Al037EKTPOHHYIO CBSI3b MCKAY paapbrxmvomumn
MO cootB. ¢parmentoB (3-anekTponHbie CB3H no Ilo-
7%’ aunry). B kau-Be un.mocrpau 1H BBLIMOJHCHE! TOMYIMIDHY,

L1986, 1T nv3 L B T 4,



H HeOMIHpPHY. pacueThl MetogoMm BC Mosek. moma Je2+.
B nonysmmupuy. pacuere HCnosnb3opano NpHGAHAKEHHE HY-
JIEBOro  AH(@epeHiHaNbHOrO NepekpulBatis, a MapaMeTpHl
MeTOJa OlleHeHBl MO 3KCMEePHM. [HaHHLIM JIJas aToMa J
M MoJcKyJan Jo. HeaMnupnu. pacuetst nposenens! B Gasnce
OCT-5 TI'®. PacueTsl mokasasH, UTO HapsAy €O CTPYKTY-
PAMH C NOBHIUCHHOI BaJCHTHOCTBIO B CBS3HBAHHE BHOCST,
BKJad JIbIOHCOBCKHE CTPYKTYPHl € <¢IJIHHHLIMH» (ZuHaro-
HAJIbHBIMH) CBAI3AMM. __A. A. DBararypbani

N A
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¢ 103: 117305 Ab initio valence bond calculations and the spin-=
paired dirndical churacter of S+,  Skrezenek, Frances L.~
Harcourt, Richard D. (Dep. Phys. Chem., Univ. Melbourne;
Parkville, 3052 Australin). Theor. Chim. Acta 1985, 67(4), 271-4

- ag (:/L‘ &\0 (Eng). For cyclic S¢2t in the ground state, the #-bond and o-bond -

clcclmn} l(lensilic&; and %otul Yncrgicn ‘c}orrc:i yonding to different VB
.y wts, [Wi] were obtained in ab-initic VB calens, with STO-6G basis
. /a,m//? sets for the s and p orbitals. Each of the VB calens. gave the largest
Wi values to the 2 long=-bond (spin-paired diradical) VB structures, -
the sum of which was ~50% of the total wt. :
3

@
e./-1985; 03, v &
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20 51029. HeoMnupuueckuii pacuer  CHNHH-CNAPEHHOTrO,
coctosinust Oupaaukana S;2t MeTomOM BaJIeHTHBLIX CBsi3ell.!
Ab initio valence bond calculations and the spin-paired!
diradical character of Sg&*. Skrezenek Fran-
ces L, Harcourt Richard D. «Theor, Chim. ac-
ta», 1985, 67, Ne 4, 271—274 (aurs.) :

HesunupuueckHM MeTOZOM  BajeHTHHIX cBs3eil B sp-
6asuce (OCT-6T'®) BbmoJnen pacyer 3ACKTPOHHOTO CTPO-
eHusi GOnpaankana Sg2+ (I) B ocHOBHOM  cocTOsHIH npn
aKkcrmepuyM, reoverpuit I. Bec CTpyKTyp, cCOOTBeTCTBYiOLIHX
«YAJHHEHHBIM  CBSI3iM»  (QHAMOTHYHO  H303JCKTPOHHMI|
UHKJIHY.  2-37cKTponnoil 4-uentpopoii cucteme S,Nj) co-
craBasieT ~50%, npH 3TOM CTPYKTypa ¢ JOxaaH3aieil
BCEro 3apsjia }CHa Ha OJHOM aTOMe S HMeeT mnpenedpe-
JKHMO Mauablii sec. OTMCYUCHO, UTO .pe30HaHC LICTH Ba-
JICHTHBIX CTPYKTYp C HauGOJbLINMI  B2CaMH  (c AByast'
HEeHTp. H JBYyMs MNOJIOMXKHTEJIbLHO 3aPSIKCHHLIMH aTOMaMH
S) 2KBHBAJEHTCH PC3OHANCY ABYX CTPYKTYP <IOBBIICHHOIT
BaJICHTHOCTH»> C DABHOMEPHBIM pacrnpeassielieM IOJOXKi-
TEJLHOrO 3apAfa MexkKay BCeMH aToMaMH S, 4TO mpupo-
JHT K JAONOJHITENLHOMY IONHIKCHHIO MOJNOIN 3Heprum ia
~0,04 at. ex. = - C. Il. Homin
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. 9 J1130. ~ Pacuernl HEIMNHPHUCCKHM METONOM  BANEHT-

. V HBIX CXeM H GHPaJMKaNbHbI CO CMapeHHLIMH CIHHAMH Xa-
pakrep S2*. Ab initio valence bond calculations and

the spin-paired diradical character of S;2+. Skrezenek

Frances L, Harcourt Richard D. «Theor. chim.

acta», 1985, 67, Ne 4, 271—274 (aura.) ] )

HesMnupHyeckHM MeTOLOM BaJeHTHBIX cxem (BC) B 6a-

suce OCT-6I'®, a Takxke HeaMmupuy. Meromom CCII MO

JIKAO B ToM ke 6a3uce HcciefoBaHO 3JIEKTPOHHOE CTpoe-:

HHE 4-WICHHON LHKIHY._MOJEKYJAH S+ B OCHOBHOM (¢ ny-

JIeBHM CIHHOM) H HH3LUEM 110 SHEPTHI TPHIJICTHOM cocTost-

nusx. Sueprun MO- ke, uem sueprun BC, xak u B cay-

Y i /K/L’Z /‘c{ Hdae aHanOrHuHOro pacyera S;Np OXHAKO mOMHas 3iepris

BC na 0,29 ar. ex. mmxe. ITokasano, uto Metox BC npH-~

('7//"’ ¢ /ZZ{I[Z y BOXHT K GoabwiM (mopsiaka 50%) pecavt CTPYKTYpH ¢
g i JJHHHO -(1HArOHAAbHOM) CBA3BIO, B KOTOPOM CNHHBI cra-
/Z/ Lﬂé 0 pensl. 3TO pe3y.bTaT ManOuyBCTBHTENEH K BHGOpY op6u-;

: TaJIbHHX 3KCIIOHEHT, : B. JI. JleGenes'
AL

9= /988, 1S, N .

7+ . /985



L/Oy a%/ (Y - AALST 79745~

Tang 7, bagla, R FW,

M j/'“ j /w@z C/azm /9 58, 84,
M/3, A0YT - a”wﬂ




S /ﬁ | /987

108: 173814v Electronic structure and bonding properties of
sulfur, sclenium, tellurium, bismuth, tin and germanium:
cluster ions S+, Seg+, Toy2t, Bigz-, Sna- and Gey?-. Chen, Zhida;!
Lin, Yingzhang; Xu, Gungxian (Dep. Chem., Beijing Univ., Beijing, |

? m . K Pcop. Rep. China). Wuji Huaxue 1987, "3(3), 1-6 (Ch)..
‘The electronic structure and bonding properties of cluster jons S+, |
6/&” Seqt+, Tes2+, Bis2-, Sn- and Ges2- were studied by EHMO method. ;
%/%M /”)The comparison of the bonding property between Sy2t, Sey2+, Tey2r, .
Bis2- with the plane square geometry and the butterfly geometry was |
QMZ” performed. The stabi it{ of Sn¢?- and Gei?- ions was interpreted by
the comparison of the electronic structure between Sny¢2-, Ges?- iong
and Py, As; clusters.

Tt A P
@ JZJH, ley, /f“//'ﬁh /&V
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/958

4 J1316. H3yuenne BO3GYKAEHHBIX ‘9NEKTPOHHBIX CO-
CTOSIHHA Si, S3 # S, nupena meroaom Y®P-pe3oHaHcHOro
KP. Ultraviotet resonance Raman study of the pyrene’
Si, Si, and S; excited electronic  states / Jones Col-
leen M., Asher Sanford A. // J. Chem. Phys.— 1988.—
89, Ne 5.— C. 2642—2661.— Anra.

HccnenoBain  cnekTpu  pesoHancuoro KP  (375—
1650 cM~!) pacrBopoB mupeHa (I) B aueTOHHTpHJEe TpH
BO36YXACHHH HMNYJBCHBIM H3JyYCHHEM Ja3epoB ¢ A=
=220—340 wum. IlpoBenen aHaJH3 3aBHCHMOCTH HHTEH-
cuBHOCTH JtHHHit KP nosHocHMMenpHYHBIX KosaeGawuit I oT:
4YacTOTH 'BO3GYXKJAAIOLIEro ©BeTa. YCTaHOBJIEHH KOppeJs-'
LHH MeXAy 4YacTOTaMH 3THX KoJebanuii B cnektpax KP,
H KOMMNOHEHT BHOPOHHON CTPYKTYPH B CHEKTpe IOTJOMIe-:
uHusa L -Tloctpoenn npodunn Bo3Oyxkaenus smuuii KP I
KOTOPHE HHTepPNpPeTHPOBAHH C YYeToM He-KOHAOHOBCKHX
BKJI2JOB B HHTeHCHBHOCTb JHHHi KP I. OrMeueHo H3Me-
HeHHe HaceJIeHHOCTell ypoBHeH H 00pasoBaHHe MPOMEXY-
TouHHX «popM | mox AeficTBHEM MOILHHX Ja3epHBIX HM-.
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/990

) 9B1024. Pewenne crapoii npoGaeMbl B XHMHM  9e-

MeHTapHoii cepbl. TeopeTHuecKoe HCCIENLOBAHHE TeTpamepa:
u3 atomoB cepnl. Resolution of a long-standing problem,
in elemental sulfur chemistry: a theoretical study of:
tetrasulfur / Quelch Geoffrey E., Schaefer Henry F. III,

Marsden Colin’J. // J. Amer. Chem. Soc.— 1990.— 112,
Ne 24— C. 8719—8733.— Auru.

. Heamnupuuecknm meromom n3yuexa [1B notenunasbHoit
sueprin ([1I13) mano ‘lccsef0BalHOrO aN/ioOTPONa 3JeMeH-
TapHoii cepsl coctaBa S, Paccmorpeno 11 u3omepoB pas-

JHYHQro cTpoctisi. PacuCrsl H30MEpOB B CHHIVIETHOM CO--
cTosiHnu nposejenst Ha ypoBHax CCII, ABYX- o TPEXKOH--

durypau. CCIT n xondurypau. B3-BHSI C YYCTOM OAHO- !
ABYXKpaTHBIX BO30yxacnuil. Jlas nauGosnee CTaGIHJIBHBIX
H30MepOB pacyeThl MNPOBCACHBI TAKMKe  MHOTOCCHIJIOYHBIM

merogom KB u B paMKaX pasJiHiHbIX BApHaHTOB TCOPHH

CBASAHHWIX KNACTEDOB. HMcnoab3oBanbl paciunpessbie ABYX-:



' TPeX3KCNoHeHTHbIC  GaslcHbie HaGopel,  JOMOJHCHHBIE'
AByms HaGopamu moasipusau. ¢-umit. Jas 6onbLInHCTBA,
CTaGIIbHEIX 1H30MEPOB PaCCYHTAHMI FapMOHHY. YacTOTHl KO-
aeGannit, MK- n KP-untencusnocrti. Haiineno, uto roo-
‘GanbuoMy MumnMmymy na TIT19 oTBeyaeT CHHLVITHas nio-
CKaft uuc-cTpykTypa ¢ cimmerpieii Cy,. Tpanc-n3omep nce-
ro na 10 kkan/Mosnb Mecnee cTaGiiet. Tpunaetnslit Tpanc-'
H CRIIpaJbHbIT 1130MepBl MPAKTHYECKH BLIPOMKACHEI, Hano!
oTueceniie nacror koacGannii 8 MK-cnekrpax u noJoc mo-
PJIOWCHIA B 3MCKTPOHHLIX CMEKTPAX /St CHHLAETHBIX ILHC-
i TpaHC-H30MepoB. Pe3ysbTaThl pacyeToB COMOCTaBJACHBI C
SKcnepuM. naHubiMH. Bu6ia. 76. H. H. Cenuens,

Pk
(Mrum,
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113: 238298e Resolution of a long-standing problem in elementalf
sulfur chemistry: . a theoretical study of tetrasulfur, Quelch,,
Geoffrey E.; Schaefer, Henry F., III; Marsden, Colin J. (Cent.:
Comput. Quantum Chem., Univ. Georgia, Athens, GA 30602 USA).!
J. Am. Chem. Soc. 1990, 112(24), 8719-33 (Eng). Theor. studies of
the potential energy surface of a poorly understood allotroge_ c_)f;'
elemental sulfur, Si, have been performed with use of ab initio|
electronic structure theory. Eleven different isomers have been!
considered. Singlet states have been studied with SCF, two—configuration |
SCF (TCSCF), CISD (single and double excitation CI), and T -CISD |
levels of theory, and selected triplet states have also been investigated |

3 ’) . with SCF and CISD theory. A few studies have also been performed |
/ } L R on the most stable isomers with MR (multi-ref.)-CIS
7

er
%. CCSD|
(coupled cluster theory with single and double substitutions), and |

CCSDT-1 (CCSD with linearized triple substitutions) methods, Two !

basis sets, of double-¢ plus polarization (DZP) and triple-¢ plus!
/}a%em double polarization (TZ2P) quality, resp., have been used.s li‘he;‘

A 1990, /I3, N6



etfects of f-functions on the S-S bond have been investigated with S
as an example with a TZ2P+f basis set. Harmonic vibrational :
frequencies, IR, and some Raman intensities have been evaluated, as|
have the ionization energies and the lowest energy electronic:
transitions for the most stable isomers. Exptl. data for these;
groperties are compared with our theor. results. The global min. of i

« is predicted to have a singlet cis planar structure (Ca symmetry); |
there are several low-lying states, of which the closest to the lobal !
min. are a singlet trans isomer (=10 kcal/mol above the cis), followed |
by triplet trans and helical isomers that are almost degenerate, and;
‘'singlet four-membered puckered ring and branched three-memberedI
ring isomers that are also almost degenerate. We have been able to,
assxgn most of the vibrational spectra previously attributed to Sq to |
fundamentals of the cis and trans singlet isomers, and the electronic |
absorptions assigned to two isomers of S« match satisfactorily with |
. the theor. predicted transition energies for these isomers. __ i
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- 11€: 28524m _Electron affinities, shake-up affinities, and ioni="
zation energies of sulfur tetramer isomers. Von Niessen, W,
(Inst. Phys. Theor. Chem., Tech. Univ. Braunschweig, D-3300
Braunschweig, Geroiany). J. Chem. Phys. 1991, . 95(11), 8301-8
(Erg). Nine isomers of Si(Dab,Dzn,Diy,Din,D14,C2,,Co5,Cox.Cx) have’
been studied with large basis sets in Green function, CASSCF, and
single and multi ref. CI approaches. The Cz and Dz isomers are
found to be hearly equally stable with-the Cav isomer 1 kcal/mol
below the D form and Ce isomer about 10 keal/mol higher in
energy. All isomers have an appreciable electron af inity and some
have several bound neg. ion states. Besides normal electron affinities

MZ MZ ﬂ[mlhey have shake-up affinities, which may also be strongly pos. The
/ Jowest ionization encrgies of the isomers range from 7.5 to 9 eV, o

” _
C.A. 1994, 116 i Y
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&7 A110. Cpoactso K 9JIEKTPOHY, CPOACTBO BCTPACKH H,
JHEPrHH HOHH3ALHH H3IOMCPOB Si. Electron affinities, sha-!
ke-up affinities, and ionization energies of Sy isomers /.
von Niessen W. // J. Chem. Phys.— 1991.— 95, Ne 11.
— C. 8301—8308.— Anuri. |

C npumeHeHHeM GOJIBLIOTO Gasnca B npu6mm<emmx‘
¢-unn puna, MeToaa CCI1 B mnoJHOM MpOCTPaHCTBE aK-
rupubx opGuraneii u meroxa KB c Ha6opoM OAHOKpaT-'
HO- H [BYKPATHO BO30YXKJCHHBIX HCXOLHHIX KoHGHrypauui
H3yuauch H30MCEPHl Si Deon, Don, Dan, Dan, Dad, Coo, Cony
Cye, Cs). Tlokasano} uro nsomep Cao Ha 1 KKaz/Mob!
crabuabuee Dap, a H30MEp Con na =10 kxaj/Monb BHIIE
1o sHCpruH. Bce H30Mephl HMeIOT 3HadHTEJbHOC CPOACTBO
x anekrpony (0,6—3,5 3B). Hexorophie H3OMEPH HMeloT
HeCKOJbKO CBSI3aHHBIX COCTOSIHHIl OTPHUAT. HOHA. Tpose-
JCHL TaKiKe pacueThl BEJHUHH CPOACTBA K 3/IEKTPOHY .
BCTPSICKH. MHINM. 3HEPrHH  HOHH3AUHH Haxoasarcs B
unteppaie 7,5—9 3B.




] . 199/

Q/y ® 16 51038. Cpoactso K 9J1eKTPOHY, CPOACTBO BCTPSIXH~
BAHHSI M 9HEPTHS HMOHH3AUMM Sy M30OMEpOB. Electron affi-

nities, shake- up affinities, and ionization energies of Sy!-

isomers / von Niessen W. // J. Chem. Phys.— 1991.—|

95, Ne 11.— C. 8301—8308.— Anra. | .

MeTo10M KOH(HIypal. B3aHMOLEHCTBHA € YUETOM OHO-i

KpPaTHbLIX M ABYKPaTHBIX B030yKACHHIl MO OTHOWEHHIO K

= : HECKOJIbKHM HCXOJHBIM KOH(DHTYpaUHaM (vetox KB HHK):
paccuHTaHbl H30MEpLI MOJEKYJILI S, cumMeTpiH Deon, Don,)

Dan, Dan, Dag, C2o, Can, C3o H Cs. TIcrionb3osat 6asic crpyn- |

- NHPOBAHHLIX TayCCOBBIX (-uHil (13s10p3d) / [8s6p3d]. Op-!

L,é[ /) . GuTanH MOJYuYCHHl MHOTOKOH(HIYpal. MCTOAOM CCIl" B!
NoJHOM aKTiBHOM mpocTpancrse. MerojoMm KB~ HUK wu’
MerozoM -uun [pHHa aas paccMOTpEHHLIX H30MepOoB '
onpeescHbl 3HAYCHHsT CPOACTBA K 3JEKTpOHY, TMOTEHUHA-,
JI0B HOHM3alLHH, a Takxe CPOACTBA K 3JCKTPOHY JJi xo-{
HEeWHOro COCTOSIHHSL BCTpsixuBanus. Bce H3oMepLl HMEIOT |
NOJIOXKHT. CPOACTBO K 3JICKTPOHY H JUISi aHHOHOB HEK-PLIX
W3 HHX HA{UICHO HECKOJbKO CBSI3AHHBIX COCTOSHIIL v

X. /99’;&/ Al /61 5 . oA A Cabonos;
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117: 137992d  Structure and bonding in square-planar cha’zozen
rings. Seethre, Leif J; Grepen, Odd (Insi. Math. Phys. Sci., Univ.
Tromso, N-000 Tromso, Ncrway).” Can. J. Chem. 1992, 70(2),
348-52 (Eng). The mol. structures of square-planar X2+, X¢*, and
Xe (X =8, Se, Te) were caled. using the effective core potential
model. For X2+ the agreemer: between exptl. and calcd. values is
exceilent provided that d orbitsls are included in the basis set. For
the hypothetical mols. X+ and Xi the bond lengths increase
[7/?, ; dramatically as one and, subsrzuently, two electrons are added to the
7 /Zy‘fc/ﬂ;% /;L systems. This increase is almest exclusively due to loss of bonding in
/-' v ) the l7r sygtena. wt}lxlerens thel bgn:‘ipg in the ¢ systzm redmains relativelg,
y ) ) unaltered. Covalent single bor radii were predicted for S, Se, and'
/Mﬁ/ /’QMM) Te for which ‘the influence ¢f = repulsion is removed. From the:
caled. variation of bond lencths with at. charge, bond lengths are:
predicted for a series of planar ¢isulfide rings. "

@@ J ‘ fc’éjvfe; ,,;ft’y
C.A. 199,117 N1y ) B Ty, T,
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[/ f 117: 258621r Complex clectron affinity proccsses in clusters !
of sulfur and silicon. Von Niessen, W.; Zakrzewski, V. G." (I |
Phys. Theor. Chem., Tech. Univ. Braunschweig, W-3300 Braunschwr i
Germany). Ber. Bunsen-Ges. Phys. Chem. 1932, 96(9), 120~ .|
(Eng). Vertical, and in some cases adiabatic, electron affinities w--l
caled. for the clusters Sq and Sia ( n = 3-7) by using large basis «ca |
The effects of electren correlation were taken into account by Cl s-.¢

g » » = Green-function techniques. The clusters showed a complex behas: «

.746/ Wq‘/”/ /’&L upon electron attachment. The isomers of S« showed norme’
75

i

electron-capture processes, as well as electron attachment Wity
shake-up. The Si clusters showed multiple affinity states result:: ;'
from capture of an clectron into different orbitals: Sis Cz. has at less
three, Si« D four, Sis D two, Sis Due one, Sis Ca three, and Si: ; o
two affinity states (vertical processes: Sin + €= — Sia- + hv). For t*:
Sia clusters, in some cases shake-up affinities were caled. which wes,

@ pos. The effects of clectron correlation on the electron affinitics wees!

extremely large for the Si clusters in particular. In several cascs, tae'
differences between the adiabatic and vertical electron affinities we:e
very large, amounting up to 1.5 eV,

@‘A /ggo((’,/ !_{_;Z/ Az/o?/é .

Lp stz
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¢ 118:263012¢ Resonanco Raman spectra of the tetrasulfur!
molocule in the sulfur vapor. Picquenard, E.; Boumedien, M. S.;.
Corset, J. (Lab. Spectrochim. Infrarouge Ilaman, CNRS, 94320
Thmm. Fr). J. Mor Struct. 1993, 293, 63-6 (Eng). Raman:
spectra of S vapor at 620° under 530.8 nm excitation basically connist'
of resonance Raman spectra of the S¢ mol. Only the 3 sym. modes|

are obsd.; valence force field calcns. confirm tho trans planar |
M L/ M&/’ structure Can of Se. !

C.A. 1993, 118, 26
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, 120: 280784e—O1 the-structurc of S+ and its formation from

2S:+, Ab initio SCF and CASSCF studies. Sannigrahi, Mousumi;

Grein, Friedrich (Dep. Chem., Univ. New Brunswick, Fredericton,i

NB Can. E3B 6E2). Can. J. Chem. 1994, 72(2), 295-303 (Eng).

Ab initio studies up to the MP2/6-31G* level were performed on the'

geometry and energy of S«2*. Eleven different structures were

considered. In the RHF/6-31G* method, the square structure is the

’)\ most stable, followed by the trans-planar Can structure. S.°*

0 /’ Q LL )(square) is 105.9 kcal/mol less stable than 28,2+, Min. energy aths'

/ / were calcd. for the reactions 28;* — S+, both in C» and D:

fW/?‘ symmetry. Using RHF/6-31G*, the transition state lies about 50

%Q / —kcal/mol above the energy of square planar Si2*. Using CASSCF or,

&M MP2 methods this eneréy can be significantly lowered (to about 33

Wﬂ/ kcal/mol in MP2/6s31G*). Calcd. vibrational frequencies for the
square structure are also given and compared with exptl. values.

C,A. /.996', ﬁ__ﬂ,/s/ﬂf/ ‘
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05.1.0088. Konbua i meni B KacTepuLIX annonax cepst ot S{-} no S[9]{-}.

Teopuss (MoOaeAHPOBAHHBIE OTXHI) H 3KCmepHMEHT (OoTOIEKTPOHHbIiE

otpbi). Rings and chains in sulfur cluster anions S{-} to S[9]{-}: Theory

(simulated annealing) and experiment (photoclectron detachment) /'

Hunsicker S., Jones R. O., Gantefor G. // J. Chem. Phys. - 1995. - 102, N

15. - C. 5917-5936. - Aurn. ‘

Density functional calculations with simulated annealing have been

performed for singly charged anions of sulfur clusters with up to nine atoms.'

* The calculations predict the existence of two classes of structure: open’

(chain-like) and closed (ring-like), for which the vertical detachment

energies (VDE) and the adiabatic electron affinities for transitions to states

of the neutral clusters show pronounced differences. These calculations are.

complemented by photoelectron detachinieat measurements on sulfur cluster.

jons with up to 11 atoms using a pulsed arc cluster ion source. The:

measurements pmvidwmbiguous evidence for the existence of two types !

X.1996 X §



of isomers in both S[6]{-} and S[7]{-}. Although ring structures are’
generally energetically more stable than chain structures, the environment
used to generate the larger clusters (n>7) favors the formation of the latter.
The measured VDE and vibration frequencies agree well with the calculated
values.



F: S3 T : : = . /5.79

]
P: 3 !
#131:107089 Vibrational study and molecular structurei, =
of two S4 isomers in sulphur vapor. Boumedien, M. S.:|
Corset, J.; Picquenard, E. (Laboratoire de Dynamique,
Interactions et Reactivite, CNRS UPR 1580, Thiais 94320,
Fr.). .J. Raman Spectrosc., 30(6), 463-472 (English) |
1999 Raman spectra of sulfur vapor for two pressuresf
(0.1 and 0.2 MPa) and various temps. up to 700.degree.Ci
were recorded using several krypton ion and argon ion|
laser exciting radiation wavelengths. Resonance Raman!
enhancement effects in conjunction with isotopic effects;
allow one to distinguish three fundamental vibrationalé

CA. 1999 13/
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modes (.nu.s, «nu.c, .delta.s) a green absorbing
(.lambda.max = 530 nm) chain-like S4 mol. from the mode
belonging to S3 and other cyclic S6, S7 and S8 mols.'
Moreover, wusing a 647.1 nm excitation wavelength,-
several vibrational modes of another red absorbing,
(.lambda.max = 560-660 nm) branched-ring S4 isomer we::e"|
characterized. Finally, normal coordinate treatments'
confirm the trans planar C2h structure of the chain-like'
S4 species, whereas a comparison o the obsd. and calcd.
wavenumbers for the red absorbing S4 “isomer is in
agreement with a branched-ring structure. ) '




F: S42+ .

P: 3 7999

132:15807 Preference of np.pi.-np.pi. Bonding (n

= 3, 4) over Purely .sigma.-Bonded Species in M42+ (M.

= S, Se): Geometries, Bonding, and Energetics of

Several M42+ Isomers. Krossing, Ingo; Passmore, Jack:
Chemistry Department, University of New

Bruﬁswick Fredericton, NB E3B 6E2, Can. Inorg.:
Chem., . 38(23), 5203-5211 (English) 1999 The
dimerization energies of 2M2+ to give M42+ (M = S,

Se) were calcd. as input into thermodn. Born-Fajans-
Haber cycle calcns. to det. the relat stabilities of
salts of these mono- and dications in the solid.
state. Computed dimerization energies showed a strong
dependence on the basis se and correlated method,
utilized. Coupled cluster calcns., compd. methodq
hybrid HF/DFT methods employing large basis sets

C. 7200, 132



[CCSD(T) /cc-pv52z, CBS-Q B3PW91/6-
311+G(3df)//B3PW91/6-311+G*] had to be used and
showed an av. dimerization energy of 258 (199) kJ/mol
for s (se). square Planar M42+ ( S, Se) was fully
optimized (B3LYP, B3PWI91), and the caled. vibrational
spectra of M42+ were then compared to averaged exptl.'
data to derive scal factors. The structure, bonding,’
and energetics of 7 starting geometries the M42+ (M =
S, Se) dication were computed (B3PW91l), as well as
AIM and analyses of these species. The global min.
of the examd. S (Se) species the planar, 6.pi.—arom4
D4h sym. square, which is 76 (106) and 155 (115)!
kJ/mol more stable than a D2h sym. .pi.*-.pi.*-bonded
rectangular (S2+)2 [(Se2+)2] dimer and a classical,
-sigma.-bonded, butterfly-shaped isomer, resp. This
Supports the thesis that the obsd. geometries of the
homopoly cations of groups 16 and 17 and related
species maximize pos. charge delocalization,
resulting in thermodynamically stable np.pi.-np.pi.
(n .gtoreq. 3) and .Pi.*-.pi.* bonds. The formation
of chain-like (Te42+)n, polymeric Te84+, and square'
Planar Te42+ is accounted for semiquant. The'
published, exptl. enthalpy of formation of gaseous
S4+ (1

131 kJ/mol) was computationally shown to be due to a
fragmentation of S6 to give S4+ and confirming
earlier photoionization studies. An enthalpy of
formation of kJ/mol was then established for the
gaseous S4+ cation, 159 kJ/mol lower the erroneously
assigned published exptl. value.
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F: S42- 2,
P: 3 ‘2/900
133:65365 Polysulfide Anions II: Structure and
Vibrational Spectra of the and S52- Anions. Influence of ;
the Cations on Bond Length, Valence, and To Angle. E1 |
Jaroudi, omar; Picquenard, Eric; Demortier, :
Antoine; Lelieur, Jean-Pierre; Corset, Jacques :
Laboratoire de Dynamique Interactions et
Reactivite, Universite P. M. Curie Centre National
de la Recherche Scient Thiais 94320, Fr.
Inorg. Chem., 39(12), 2593-2603 (English)
2000 The influence of the cations on bond length,
valence, and torsion angle S42- and S52- anions was
examd. in solid alkali tetra- and pentasulfides :
relating their Raman spectra to their known x-ray -
structures through a fo field anal. The IR and
Raman spectra of BaS4.cntdot.H20 and the Raman sp



of (NH4)2S4.cntdot .nNH3, .gamma.-Na2s4, and
.delta.-Na2S5 are presented. similarity of spectra
of .gamma.-Na2S4 with those of BaS4.cntdot.H20 sugg
similar structures of the S42- anions in these 2
compds. with a torsion a smaller than 90.degree..
The variations of SS bond length, SSS valence a and
dihedral angle of Sn2- are related to the
polarization of the lone pa electronic charge of
the anion by the elec. field of the cations. A
corr between the torsion angle and the SSS valence
angle is shown as that prev reported between the
length cf the bond around which the torsion takes
pl the dihedral angle value. These geometry
changes are explained by the hyperconjugation !
concept and the electron lone-pair repulsion. '
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F: S42+

P: 3

132:199592 Basis set and correlation effects in the
calculation of accura gas phase dimerization energies of
two M2+ to give M42+ (M = S, Se). Jenkins, H. Donald’

B.; Jitariu, Luminita C.; Krossing, 1Ingo; Passmore,
Jack; Suontamo, Reijo Chemistry Department, University
of Warwick Coventry CV4 7AL, UK J. Comput. Chem.,
21(3), 218-226 (English) 2000 The dimerization energies:
of two M2+ to give M42+ (M = S, Se) were calcd. They,
depend strongly on the size of the basis set and the
correla method used (ranging from 217 to 522 kJ/mol, M =.
S) and, therefore, a systematic study of basis set and

C. 4 2600, B2 ‘



correlation effects was performed [MP2, MP3, MP4(SDQ),

CCSD, CCSD(T)]. The introduction of a second set of
polarizing d-functions caused a significant redn. of the
dimerization energies, but neither of the above limits
is reached by the MPn (n = 2, 3 theory, even with the
largest basis sets [cc-pVQZ]. However, convergence
achieved by CCSD(T), compd. methods or hybrid HF/DFT
calcns. employing flexible basis sets [e.g., CCSD(T)/cc-
pvV5Z, CBS-Q or B3PW91/6-311+G(3df)] revealed an av.
" dimerization energy of 261 (199) kJ/mol for sulfur
(selenium), .DELTA.rH298 (2S2+ .fwdarw. S42+) is 257
kJ/mol. In the sele system the dependence on basis set
and correlated method was less pronoun




