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ELECTRON STUDY OF UNSATURATED fMEMBERED 

RING SYWEMS. QUESI’IONS OF CONJUGATIVE 
AND INDUCTIVE GROUP ABILITIES, OF 

AROMATICITY AND GEOMETRY 
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jugahnbetwwnthetwo~atomicorhitakotlC~ 
~~~~onS~~~p=~~on~# 
OX~~S(~~~~~~~~~ 
respecttothea&inatcsystcmshowninRg.13) 
thereby &ctively exchxling the me 
procus.Wecaarefcztothc8emu&Uknaasa~ 
d@OUp&.Th@nsnltsUfxUdl~crtculrtiolI~~ 
only hypcrconjugative intartwws. In the other cal- 
culation we sekctivcly decoupk conjugatkll between 
tbc p. orbitals of C=C awl tbc p. aad d, orb&ids on 
sulfurandthes,p, andp,orbitakonthcoxygcnatcms, 
thereby retain& sp&amja&on but exchnling hyper- 
conjugation. We call this process b, dam@& 

~~~~Of~~C~~~~~~ 
conjugation (c&et D) is ne&ibk nktive to hyperum- 
jusation(~BplprC).TbemultdoesDotonlymean 
thxttheorbitalener&sarclittkaifectedbyspirocon- 
~n~~~~~~k~~of~~~rn~ 
toC~asanrmltoftbistyptofintgectionisodiytiny(for 
the data see F& 14) aad that spiraconjugation eoegy 
(spiroaromEGty)isrcallysmallrclativctotbe tlypercob 
ju@ion energy (h~mnticity). 

Tbcin&nccofdorbitalsoasulfurontheekctronic 
~of5k~~~~fon~s~ 
~~~~~e~~~~ 
andwithoutiachmionofthcdorbitakonsulfur(seeHg. 
11and12)andfromthevaIiousquantitksgat&edin 
Fu. 14. 

Intheforq@g&xptefwclistuithlzcakuktedco* 
jugationenc+a(wom&hks)endthcrcharttetnuts- 
fervahu!a~whichafcintimatclycomwtedwiththc 

mawksfofthesysteml-8.Inthischaptwwewish 
~~~~V~~~_~~~~~~~ 
~~~~q~~~a~~~~~- 
ticcunpoui&cyckbUdkne,andonthcothcrhand 
with bauznc, a typkally aromatic system. 

F@rc 15 displays the u6 kitio and CNDOlS con- 
ju&nen@es.IfaRthekvckantakcn&tiveto 
the cy&butadkne kvd, this d&am means that all 
other compounds studkd (i.e. l-6 aad benzene) arc more 

SPD - Basis 



aromatic than the reference system with henwIle being 
the most womatic one. 

Tbc grou f&urea of tbc u6 Mt.& and CNDO/S 
di&pll8Ue@itO8iQlibCyCkpropeaeir~tO 

bCtbekaataromaticayateaIamoqgsttbc~bercd~ 

aad cyclopropeaone (2) sad cyv (3) arc 
idcatedtobemoredtbul~l~xi&(4) 
ad thiirene l,ldioxidc (5). 

““tiE **- ofthe8imau(co~t&ir 

~~of*andsondbEotburcomeoutrevenl!diutht 
’ )painofmokuk32d3onon8 

obinitbcaaea.stowhati8expectcdfromtbcCNIXNS 
~Ult8.OOtlRotbertbdbdbthearomrticityaden(~ 
ilhlatrated below) derivtd from tbc ob i&o and 

CNDO/Schmgetmaferv~coacur9ndagreewith 
the cNDo/s conjaTgatbn elmgy order (cj the lower part 
of Fig. Is). Therefore tbc CNDo/s aHgy order might 
be preferable. 

Accodngtotkarompticityor&m&fincdabove 
cychIpropenoae in mafc aromatk than cydopropene. 
Thisprcdktiolli8atwiance withtbcmagnetkkTiterbn 
which ksds to compdlc aroma&k for both 
syrtemr.~ However in agreement with t&e pdictal 

alwMti& of cycbpropeooQe ir a recent nmr 

ev&Ke that cyw 
stateandthatfalwabwyknDtjMtaperticuLr 
featun of its redvity.= 
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(i.e. cycloptopane (2l,,” cycaoproplmae (22,:’ cyh 
pqmnctllionc (23), t&a&e loxi& (24);” and tJlihnc 
1,ldioxidc (25.r) amDpiy~hm&dererof dcxmuhg 
IMxlhboadleqOtha 
AandCIqee.Tbe~-tbrtwz 
lenpthsj~ muatntdmolccukaarcpredominantly 
dekrmmdbytbeosy8temaadodytorleaaerandnot 
detamh@extcntbytbcrbo~proaues.Tke 
fa?ctheC-CbondbngtIminoura4!kofunMantd 
3-llMbd~S~CllScennotbCUSCdSS~gUidCtO 

thearomatkityoft&aerystem6.Itiatobepddedtlmt 
tkexpaimcdgeoaEtry0fcy~0ia 
not known. Tkefore it!3 kpuimcn~ GC bond 

tlEor&dy&~inthea8lmewayaa 
!rii%cl detail for 1&tiphylcy~ Q ill 
tJEforegoingp8rapph(tlliatimethccorrdDnforthe 
c-CboodisbaacdontbedeviationbetwccncacuQtion 
and mca8urement for cydqmqmnone 22 for all rekvant 
didSCC~Ul27bhw). 

0 s 

I~~SCfOfM(M=CH~,C-O,C-S,SIOd~ 
Inaprecdugcimpterwedc6naltk.i&ctive~cct 

of~(M-CH~C4C4,S0and!S&)htbenakaof 
aboltiadesldartbc~iulluc~thatt&ae 
gnnlpsexutoatheT~.orbiQlifthecxxl~nba 
~C4dMh~ASntlwCMXthe8C4 
orbitalc?nl+raof”fictionJetllyfenemdecaks”witllthe 
s8meCxdistMuxuintkfespcchthra-membaed 
ringcollntapuQwaetakcaiudlecNDo/sbutaoth 
tbeobirJIioca8c(tollavecomputatimc).Inviewofour 
ggodexpcha%mdeprevioPrlywitiltbepndictioaof 
ilhctive effecta with the cNDo/P &Kocehe we rd- 
dithllycooidedabue.The~obtrincclinthis 
way far mokdea l-5 are with CNDO/S: &OeVv, - 
0.33 ev, -0.71 ev aad -0.7oev and witb CNDcm 
o.oev, 645eV, -0.31ev. -0J9eV and -1.27ev. 
CompuedtO~~flDdpreadiagCxpsrimenEll 
lt3auIb(forsomerekv8ntnlcusoredeff~ace~ 
b&W)*‘- tbcabinitiodataappeaftObetOObi#L 

TbccNDopLdataSemtObedightlyprefcfabkovatbe 

CNws One& 
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x 

-1.2 eV 

0, 

3c 36 

-0.7 - eV <- 0.8 eV 0.8 eV 

0 0 0 

36 37 38 



2992 H.-LHMRdOL 

IIllhiS-WC~~~SOItSOf~- 
actionsandlbairconscq~asaclmrgctransfers, 
BCO matkitk,orgcometriesfort&~systcms 
1-s.IFltrthawmwequotltif.kdtbcrclativeinducciveand 
conjugativeal3ilihoftbccH~,CIO,C=s,Sd)mdSO1 

llK%e emMm in 
diphcllylcyclopmpenone, 
thionc and 2$&phcnyIthiircae l-oxide. 
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~cMm?~hScb*cL8ndW.LMocL.J.A*.c~soc.M c&x (x - H. F. a md Br) w ontherorbitdof 
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