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Pbmsknyl 1 Ukinapbtbsnyl) is one of the most stabk 
noabclao bydrocubon nattnl mdicds, md tbaefon is 
suhbkforstudyio#tbctkctroodista&oia~ I 
doubktradicdsbymeansofaagndcmonutce~ 
mctbods. coallpouad 1 w8s OIB of tbc 6Nt for which * 
ec@ive spin densirks hd to be postuktcd.’ ‘C-sp& I 
tiJIgscQdddykobluvcdinMtur8l8buadMct? 

Ductoiuplwity,lafGevesrnaluk8b&~ 
deg#ofordhgint&oeouicpbBuofliqItidayst8Ja 
IikepuoxyaisokandNemuicPbseIVIiuisul 
Okrck).PnmRSRstudksinliquidctystdaof1fun- 
dmatal cootributions to Ihe tbwfethl description of 
&teaaom md hfmniso~ in plrnu hvQocubaa 
diCdShyCbL!CllObiOd.‘Coarpouad1hUrbobCCll 
uSal8SrmodcliostudyiEgekcuoodou&arti- 

Nldtut for MokMlpbyciL da Fleka u- RediD. 
Rolmmme. IO. Dlom Rdio 33. -y; pmeol ddrcu: 
Rnk Pbysik AG. Sirudea. fb7Sl2 Kabnk. Genmay. 
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ation nxhaiuns’ by multi ICIO~MCC techniques like 
RNDOR @kctmn Wku DouMt Peurarpcc, and 
TRrPLE(ckcaonaudeulluckuTRIPLEmoMacc).l 
lJh# &utu8ted pbcomkoyis tht slbccedul mauwe- 
lmtsof&utuiumqudnrpdccuupli~~~io 
polyuomic doubkt swc mkcuks be VT ncenlly 
beopcIfomcd~ThcsptbdsofthesuimMai8ed 
rpcci6auy dmmted phelmkayh is dimcdt anli plu& 
of sll&tiwatr is DOI uncquivoc8l. 7llercfote-for sub 
8eque*M mtuurtmcnts abo of betaonuckJr qudmpok 
COUp@dWUCnportlWVSylhtiCfOUtl!StOIbc 
pbennkoyl syStem. especi8uy 8 urkaoid syntksb, 
whicbaahepufonncddirdyint&sampkcdi.Por 
Ihcchlcathdtheeonstimtioa8ad~dis- 
m’butiw of the sphizai pbcnaknyls ESR ad 
ENDOR tccbniqucs are employed. 

SylU&tdJ:AlsholVBilliatkthrcbtmt,t&mria 
prccwsors for Ibc pbdenyl SynhGs are ammpuy- 
knes or pbeaaknone mpectively. Tbc generation of 1 
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4 it is evident tkt route C is rho successful with 
kuchlororctone/K-r-te or with sodium t& 
cbbrorcture U cuktte deliverers. However, route c 
only allows 8 2cbbrinc subrtiartion up to now. Attempts 
to use wtbyknchbhk. bromoforme, benzylchbride 
mdolhuarbeDesoUcesfaikd.furtkrworkiothis&Id 
isin-. 

An un8mbiBuous usiBnmen( of tk deuterad rndlor 
&lo&ted positions of tk pknmlcnyls discussed was 
achieved by meurnin~ tk isotropic Ii. D and Cl 
byper6nc coupling constants usiaB ESR- and ENDDR- 
techniques. Fw I illustntes tk resdution obtahd in 
tk ESR spectra for tk sub&M pknaknyls. Except 
for tk less resolved spectrum of 6 a compkte inter- 
pretation of tk spectra is possible. Thereby we made 
use of tk fact.’ th8t for odd alternant radials lii 
pknaknyl deuterium substitution does not atTea tk 
w-spin density distributioo.‘O Tab& I demonstntes tk 
cxpectedreductionofbyperhsplitt&3wknrephcii 
HbyD.Tkntiooftkcarespond&hfsconstantsis 

. 
epproximately equal to tk quotient of tk w 
nth of the two owki nJy~o’6Jl4. Smell dehtimu 
fromthisvalueaokioterpadbydiUereotrmC_ 
nit&s of tk CH end CD outof-phae vhtions and 
orbital 
dOOF 

followi@ cootrautinB to tk hypehe inter- 

kiodhtedinTab& Itkcxperimeotallydaermhl 
widtbsoftkspectr88reia~aBrecmentwithtk 
cakuhedveluee_urumiasrspeciBcendtotalti/D 
exchragc and a reduction of tk proton amstaats by 
Y&h. 

lkESRspecmunof4anksimuhtedsatisfactaily 

rod usumio# att@8ltt he widths.” 
ReviouslyitcouHksbowntkttkabaolutetigtof 

r-rpiadmsitimcankdeducedfromtkshiftoftk 
elect&c I_factaM Substimtipl8 po(oa in tk 2-po#i- 
tioa by chlorine (for ti tk spin orbit cortplipl is 
hrpr)iatkphcnrknylsyrtemtodvc4,rrsduaiond 
tk B-factor by (MO* 10).lOd was dctaminad as com- 

Recently, VENDOR-in-solution ks been obsenal 

for p8rtiaUy deuta8ted ion radials.” Deutuium 
resolmWa UC also detectebk for tk deutentai 
pknaknyl r&ah. As shown in Fe 2 tk ENDDR 
spWtnunof3cxhiitwop8inofliaesceoteredarotmd 
tk free deuterium frequency vb=ZlUMHz 8nd one 
proton tine pair eqtmlly !?pUed around V## - 14.035 MHZ. 
Tkincreueofdeut&unENDDRampliitohigkr 
frequencies is due to tk hfeot,’ which 
de6nutkehctive6efdatrouckustokpropohml 
to vBnDoJP(,~ nlis effect ineuencu protom 8s 
mllu&uterons.butintkcueoftkprotoasitisnot 
sopronouncalkcauseofNMRsatuhm.l’berf&ld 
kinB coostant. suureth is not achieved for tk deu- 
tefons because of tk smeller mrqwtic moment. 

Chbhe ENDDR s@als c&d 11ot k detected up to 
now, probably dut to tk effective quadrupok rehxatioo 
diminishinB tk ENDDR e&t. Tk deter&ho of 
chbrinc quhupok couplipp usitt~ ENDDR in liquid 
crystalsrneykquiteioterestinB,sincetksecoupl&in 
8 radial are expected to k d&rent from hose 
meuured for diumgdc system by NMR.” 

Fromtk~resolutionESRunlENIKIRspectnof 
compouods %6 it turns out tkt 2aubstitution by deu- 
tl?rium8nd/orchbhedoesnot8&cttkl!quivakaceof 
posithscompuedtotkryalmaryof I.lkinauelW 
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of substituti011 on hyperbc spliniw io tbe phmknyl 
syatansio~oeralwillbetbesubjectofrmuredistinct 
ENDOR inv~o. 

Where8sittryotbeticruute&tbephauknylpre- 
cwsor h the well knowo 74lkwcyckpmpaw 
acee8ptltbykne, in route c (‘0 tbe 2+on+deOYlr) 
(111 umbR0us 7.7dichkuo ltwmuwe omy be for- 
mulated. As poioted out by the expuimental resulta. 
radic&aremOree8sily~nented,i.c.atlowertem- 
pewuru, from the 7, fdichbro than from the 7- 
lnoDochbru CompouDd. the latter w only coovcrted 
to phetUkoyl8t temperaura higher tbmo 8tr.” 

AXX~8byptktiCaquivrleactOftbCcbbrine 

utbsrinwntr. ~tui~tics will induce 8 sot&r shbitity of 
tbedisubstiMaIlnokcuk,~ the form8tktl of 
tbe 2chbro-pbco8koyl 011 bt r8thhed jll teftln of 
the cycbptopYuruvl ctunppwot mecbmtcm 
nedwithsepu8tiunof*Fhloliaendial;tbc~ 
tObcCOoSidl!4UMCkCWOCyCliCtrrcfUlhlnU- 
mot, fohvittg tbe disrowofy tuk for sterk 
fusom.“ P&&d th8t this mdunim is alid 8tbd 
t&it@ into accouot tbe concept of hochimeric Uris- 
t8nce’. tbe clervyc of the end0 subatitueot ia prefetred, 
siBccthisiatheoolypowailitytudislolvctheo-bood. 
see tcf.” Therefore the 7-aBonosubstitutul cycbpropw 
compound is unfworal for the fcwawmeot reach0 
beuusetbehbpnisintbeexo+tioa--ucoti,be 
sbowo frm NMR invat@tioma IO the 7,7dic&ro 
compoatbe~aitotaioneofthesubstituentsMy 
easily kwe the mokcuk. comspoodii to this 
mechudsm postukted. the form8tho of highly eaagetic 
duiwtiva of tbc cycbptooyl dial omy be cvded 
8bllgtbemctionc&mdhte.sinccionicmechulisms 
aawt be excll&d, further cxpuilneotd work must be 
done to clarify the apphbwy of tbe sm 
meclunism. 

TbescupcoftbaeoewtypesofpbeMkoylform8tioo 
bnotmtTicta3onlytuintmdllctioaofdeuteriumbut 
reveals a good chance for “C~ of this radii, 
hence~risetof+hefinvat&ioooftbequaetic 
~~~ of t+e ~rotogcr. In,,the obuntune we 

4doNwed p&nmkoyl c-Lklkd in the 2- 
cx(syE CE_bwy-d ffom the 

sllcc&dio 
meutu& tbe de&rium oucku qdrupok couolinl 
cornhots io putidly deuterated phcmkoyls using 
ENDOR io tiquid crystals.‘ Fm, the chine sub 
stituted pbaukoyls m8y rervt for studyiog tbe clilorin 
hypehe intenctioo SiDce only L few ChkriDe coot8ioin# 
tutiab cxwtiog well resolved byperaoe suwure 8re 
hlOWQ.phIbUCXperimcntrlWortiSrSquirrdia& 

to obtain cblorinc ENDOR rcaonmnccs sod chkrioe 
qundtupok coupling from ENDOR io liquid cryat&. 

-AL 
laeEsRmawemcotSwuepufarmediata&aeu-1Q, 

miq an AEO-12x-JSR- qeaomar (125kHt lwd mohh- 
tkOl.ThCRNDGR~~obWWdWitb~brodbUld 
ENDGR spectromctu buikhourkbwwy,“~SbEil 
OndiarGl7ahralaitusolwmat2S5K.Mauspectrawere 
acarded on l VARlAN CH5D. 

AaaapUme5-d wu prtpud by tratiq 5hmw 
acc~withliAlD,inlHPumkrdnxoverrp&dof 
IO Lye. wardiq IO reLY The mixtwe was hydrolyzed by 
dmpwii ddi~ion of THF/D@ (I : I): after e~bcr cxuactioe and 

allkual.wNkdwit4co&lw8ta.ulddrkdovaPp,&#cro. 
yid6 22% @lomkulao cuboxy%c acidzm&p;~%44 E; 
tefium coateat (MS) w; octdauu : . . 
l!wB’. pP.M dcut&al contaa). 
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dnwt one week. For ENMlR measure 
sdvcattohwachdtoknpkcdbymindoil. .e 

A&ow&&awlJ-Tat 8uthm ale idehd to MN. e. Bfhk- 
bWfoldkbOdWMdtoucirtlacpdUUUR.J.Rcorcb 
for EBBI aim- diaauah. H. K. waan to tbd tk 
Deauche Forscbup~urmeiwcbdt ad Foo61 da Cbemkch 
hdWiCfofhOCkltUppMt.Pu(dlkkWofkWUdOWWitb 
cbcwppartd”Soaduf~ icb 161” u tbc lastRut Ior 
uokwpbysik. Fu Rcrlii. 
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