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3632 It. 1. EOOELTE CI d. 

Fm I. ‘H NMR spectrum d 5 (CLXI,. 100 MHz). 

presence of an abwrpth band at 285 om (c - 3100); 
thii, bowcva, is due to tbc auxochmic effect of sulfur 
adiscoatpuabkiatbe&ydrotivxtivc7.Tbcrpbc- 
troscqk evkkoce for lack of uoakity. ckar though 
circumstanthl, was uapmbituordy wn5rmal by an X- 
ray de- of the mokdar sbucturc. 

cryad and -dtUtUCOjS 
TbeclyatabofsarcmoeDchic,cdconltantxa= 

15.42 (1). b = 7.173 (4), c - 8.386 (4) A, /I = 93.25 (I)‘, 
z = 4, xpace wp P2,h 

By awas of a NONIUS CAD 4 diffmctomctcr 111 
dkctioas with d < 5O.tYKuK.) were matured at room 
tcmpaua; 911 iMkpc&nt rdectioos were above 
2.50. As tk iov- wax akd merely at cstaxb- 
ingtAcconf- ofthcamcmbcrc4i~no~ 
swptioo comdon wax apphal. 

A Pattuwo minimum functh b&Sal 00 one s-s 
vcctorwasuKdtobc&tbcSuomsiutkunitcd. 
AmthaPatlasoo minilmmfuecth~ootbeautfur 
positio~itiozakdd~Hxtomx. 

fcdkQmtwithlmitweicht,d~ 
pktempenmnfactorxkdtoaaR-iedcxofO.096.Fii 
panmwxucgiveainTabk1,intuatomicddncea 
adbondangksinPii2.Tbcstdud&vhtioasintbc 
distAncea8rcrppfoxirmtely0.02A,tboscoftbc~ 
8rouMIl’.Fi3providaa#caedvicwoftbc 
rwka1k;inFi4theNcwemnprojda1xmsbowo. 

TabkI.Po&odpumme&n ot 5: atimrd atmhfd dh- 
thu8ri*caiolmckul 

S( 1) 

C(7) 

C(3) 

S(b) 

CO) 

C(6) 

C(7) 

C(8) 

O(9) 

cc 10) 

C(11) 

Of 13) 

x Y 

O.?76u(3) 0.3*12(6) 

0.7*u0(9) 

“.1613(9) 

0.39970) 

J.O356(9) 

0.0575(8) 

0.1320(9) 

0.7155(9) 

-0.0100(L) 

0.0056(9) 

-0.0720(9) 

0.0715(6) 

0.1163(19) 

0.007*(20) 

0.0..58(5) 

0.2267(19) 

0.*116(20) 

O.U933( 19) 

O.u671(20) 

3.53U6(12) 

3.6537(19) 

5.7790(70) 

C.6PeA(lJ) 

* 
.2798(7) 

.3279( 2c 1 

.2722(21) 

.17*10) 

.7013( 1E) 

.:&6( 17) 

.:063c:91 

.1307( :7 1 

.2191(11) 

.3*55( 16) 

.3562( 19) 

.u262( 12) 

Fe 3. Gad view of the moba& of 5. 

FfomP~.3ad4.tbcnonphuityoft.kriogsystcm 
ofS~ob~.Wbikfiverinq~(rto~l~lad8) 
ticinonephae.therutofthcmDkalkhmorcMh 
papdicuhftothmtplw;cvcathedicatsub-8ystem 
C(SK(8) is far from phnu. Tbc ester unit b phau but 
ready pcrpdhh oo tbc C(5W6) cbubk bd. 
Tbcfcbc4nlridtfabk 0-h 
sbudure of s Md that of its dibydro -7;’ for 
iWllCC,inbOdlcomooonQtkCoZ@-)d0Ubkbd 
icnotphmr(S: 1l*!),aedtknleaccaegkxtSWb 
I)_1chQerthaattmtats()).oatkotblztl8ain7 
odyfolKriplatomstkinoDep&e(s(l)tos(4))ktcad 
of6ve,uxlin#!ecnltbcvaknceaqk8arctm8kth 
in5.~tbeprrreaceof~ttninintbehtter. 
Fii2abowxtbrttkboad~b5*xfec~ 
CitbWdiph8~tXOldhiC,ladDO xe-+*k- 
tbdlgc8nbcobxcndillcompuhrntb7. 

Rtactios of 5 
Aferwfcsdoluw8rcpcrformadvith5inorderto 

compkmeattbc*ti~o~froar~xad 
banrmnrtloo.AttemparmralboveW,Sh 

koqosa lmdu CXtNxioa of 
WlfWtoyiddphyl~&Thi,behtviorrriSpurc 
kkdbythtoftbcuwMtntdpueatcompooad1;~ 
lrdoa~,athigtla~,~o# 
might have expected tbc fo#mxboa of 1. baKme vu 
fad irutcd’ Prom tk iovcdgahts of Vo+ tY d.’ it 
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Cd C(7)’ 

St4bC(21 ct?)-c(3) s(lbC(2) SnbCW 

SW-CO) cmboo) c~9bao 

F&4. NcwmoprojcctbasdS. 

isvcryIikdytlmtt&extrusionofauIfurLprcceaMby 
is4maihondStoitsv&ui8omer);thecor- 
rcapoD&ryn~knhrcdlownto 
bCtbamrllyI&ikatrOomtemparturr. dcco~to 
beaztat.‘COa~tot&SiIyICthX4,tbCUWtCS 
couMnotL!ec4mvcrtaItotbcstar&ketoW2.Botb 
acidaDdb8aebyhIysiaruaItaIiuhrfL3rm8th,~ 
abIybPCtotheilWab&yof2. 

InvkwoftbcapprcntbckofaromaWyofs.itwas 
of illtcfclt to illves~ the 8bitity of ita dknc sub- 
syrtemtou&rgoaDid+Akkr~tion.Ecuuacof 
tbc thermd hbitity of 5. these rcac&tsImdtobc 
performed at 4y. Under tbc8c con&ha. oo rchoa 
oWUrCdwithmrkicmby&idC.tCtWyaXMhCOr 
hcxalhrQ-2-butync; OnIy with tbc rerctive &eopbik 
cpbaayI-l~~3*, a reach toot pIace, 
butaoidaltihbkproductclnlIdbcilohuPauiiy. 
thiskckdrea&ityiscaasaIbythetwistalcon- 
formrtionoftbcdknepart. 

A typicaI nrth of bcnxel,4&bio& l# aad of its 
~anaIogllni8tbcp40themialconversianto 
tbcirvaknceiaomasl2andl3;thisrcactioncaabc 
tbcrmany revcraaI. 

al 0 
x\ hv 

- 

x’ A as I 
IO x-s IP x=s 
II X.NcH, I8 X.NcH, 

IrruMonofSwitbadayIi&thmpfor24hrwaa 
w by dccomposith (2S%); 5 wax for 511% 
coavc#tai to its bicyctk vak8cc i¶oml?r 14. A few 
percultofpbtoyl~wcrcprobMydllctotbcrm8I 
dWqKWonTbcmixtatre0f5aDd14couIdM?.tbc 
sqW8talioto;becoapoIKatx.-rbelENcane~t 
isba&00thcMdogyofthercWt&witbtbat0f1. 
and11.onthesp&ra(hp&mmtaI).aodoo~corl- 
vcrs&withmct&no&liCItotbcacct8lls,arhicb 
cauMbcbyholyzedinbwyiddtothecycMzutanonc16 
(IR: 178S cm-‘). 

I8 I6 

Aca3&gtodilTcrcntandcQ@mK!ntarycriterirof 
aroah&y. S is cot an aromatic compound. Its bw 
tbernmltmbitity~decomporitioatopbmyIretlte),its 
spcctr8(eohma#n&~atm?at)a4moxtaMviD- 

6-WtoxygnntpofSisapproxiamtdy~ 
theriqrystcalAtisverYanIWytbatitdicatrbr~ 
cyc~ictosuchanextcnd,thtitLrcsposibk 
fortbcI&ofre&XWeaMI atWqn?ntIy for non- 
phauity. It ia tkrefae ako lmtikdy. &at 1. if 
sYnthize4wiIltlmlaattobcrromrtif.Posaiitwo 
factonarem8iuIyrespoIlsibkforthi8kckofaro& 
city. Cakuktions by Ha and S&ad” have shown tht 
1.ifphu.wouldh8veareson8ncc~cbscto 
ZCfO;tbtnforr,t&ekctronicdri*forr+toobrrina 
~I~~0#wcQymaybccxpectaltobcsmmII.Furtbcr- 
mon,radprhblymDrcimportaat,suIfllr.becaueof 
atypiclrrY~vakecelPdet(WuwodI003 
isIasulituItotokntcpIwityinan8-mcmbabdliQg 
tlmncarboo,DiEFopaoroxylca.8o~tbat~tiin 
pka8r1maybcexpcctbdtobccoWhbIycoudarMythM 
ia the cycbohWuac &ho.” In fact, tbc rdativdy 
inc==dputhIphahty0f58scqmraIto7,wllicb 
iarccoaprnisdbymincreau of ltr& a?ay be a0 
expchmofatco&ncyof5toapprachtheph8r 
state; it is preveatal from m thk state by cx- 
cenive gaXWric coustrhts. 



3634 H. 1. Eooe~e u uf. 

Normally, sulfur is a god ddtutc for a Cd? bond in 
arormtic rod other SyStCOlS. However, tk specifbc 
geomctricdtionroftbcmalium-ti*ill . . 

mbmbon with tbc favourai small vaknce 8n& of 

bctmatominl,~,espaciallyutwoSatoms 
have to be iomqmmd in this case. This dotr. of 
course. ad exch& tht sulfur Imy functim in sadkr 
(thiogbcae; lJdithh+cycbbcptyl anion’) oc i 
larger (dimcthylbi8d&y~l3bn~‘3 ring 
systents. wbcrc angk str8in is absent or not pmhi%itive. 

To u i&o&& &cd sob of diiropropyhkc (0.21s d, 1.6 
ormdlin3d7HFvrrdQd2YbBuLi(OJSml.l.t6~. 

ldrlc4nd2(l86al& 1.17mrsd)in 1dTHFwalddsd 
folbndwicliaoormplccbyrrobofO.lmlL(e~ia03d 
Et,N.AfmO.Skr&ecodiq-bubwurcaovat&dtkmixmrc 
rbrtyWUXIdUpIO(r.'lbcdXIUCWUdikIICdlViIblOd 
kw. Mad lnd mponted. Sal-pub dirtilLtioa 
(wo.05 mm) yiddd lo4 g &we pmdoc& wbmaa puhl 
~OIO2LdOCCWTWJ(NNRbCf~radtidio- 
IiRuioa). TLC yieMal60~2 (33%). IR: l570.1355. 1260. II85, 
97O.m NMR: S.a (4 t H; H,, J,.T - 0.5 Hz). S.88 (6 I H; H,. 
J,,~9Hr),S.~~~(~,2H;H,.H,J=9Hr).663(M. 
I H: H,). 

Alobof2(U2~IJ9~iaId~Fwuddcdto~ 
sthdIotodthhm~(lsEmmo0ia7dlHF 
at-~tmdcrN,,ritlLoadmfahwedbyacatylcb&idc 
(0~2433mmol).Tlwmirtrrr*rr~for05hrU-7s,tbtD 
&nvtywumdaptoQ,ttih?dri(bIsdhcxMc.Mnad~ 
cvaporucd.lkyidddlOO~Saadl7~2.sbal-puhdb- 
tiuoo (45x1”) pvc 9Sm oil (3096) wwl lotad m 
cootig.~flQmkuatyid&dp&YdbWCZyS- 
mh. m.p. 49, IR: 1760, 1585, 13X. 1185, 1110. 1010: NMR: 2.17 
(1. 3 H; CH,). S.76 (d, I H; H,, J,., - I Hz). 6.W (6 I H; & 
~~-~Hz~.~.~~~I~(AB.~H;H,.H~J-~~I),&PL(~~ 
1-i; H,): w (cydokuw): m csxloj, 2i9 (dl. 3050). 2s (rl. 
2550). 2as (3100); au spefnmz Y’ c&aucd 199395s. foad 
199.9965; de: 200 (2%). 1% lt3.M 45.43 (100%); (Fond: C, 
48.14. H. 4.15. S. 31.93. C,lt&& mqku: C. 4797. H. 4.02, S. 
32.03%). 

7-Acuoxy-U-~~irlioMc)cbIl.20locro-3.7-bIau (14) 
Althdso4d5(t25~.062mmd)in 1011cycbbcuDt 

wuhtiualundcrN~for24tuwitbaSPS@3hi&pasaarc~ 
lUlp(Philipr)Wi&katrac8tlfX.AftnlWthOOUld~tioa 
9S~WUobGOCd.N~tk~&kC0UldreprntrtkIBiX~ 
irk~iacoqmorata.lk&mtbc~ofI~NMRqcctrnm 
oftkmixtprr~~~d-4.~rod4.66(a.2H:H,. 
H,. I,, - 4.4 Hz, I,, - 0.8 Hz ad sadher catphg~ with Ii, aed 
H3.S~((dlH;H3.6.7S(m,2H;HhH3.fk~ 
betweaH,.H,~H,,&wrccoahatbyht4craoaaoce 
ugaieratl.TbciattqrlntiokrwerrH,.~of14~H,dl 
sbowat thl tbc mixmfe wothrd 55% II. tR: Irn. 1760.1625. 
l~,I1~[).1110.10#).GC-YSdtbcmixhmrbowcd~oar 
pakwithM’-2b0. 

7.7-Bimwthoxy-U-d&hiab&ycto[4.2.0~-34~u (t5’~ 
A~d~IPIdtk~tPltofS~I4(~LbOve)~ 

Sm(pJokemutfo&acidin4mlMcOHwaamBtuuJfor4C 
a&r N,. Evaponh. tk ad rbort-pub dirtiQtiw 
(svI0.l mm) yieuid SI 4 oil (!?3% fchtive to 14). IR: 2930. 
2810. 178% 1260. 1103. 1030: NYR: 2.10 (dd. I H; & J,, - 
12.5 Hz ad J&, - 7.5 Hz), 2.58 (a~. I H: H.,.J.., - 7 Hz, J,, - 
IHr), 3.18 (s, 3H; CH,). 3.22 (a. 3H: CHI). 3M.15 (m. 2H: 
HI. H.h 6.7s (ma 2 H; Hs. Hat. 1,~ - 8-S Hz). From tbc &on&a 
u I7tik’cm in cbc Id spa&~ it b e&u Iht lolllc i6 ix 
pa+aL 

7-020-Uaftlrhblr)rb[4.2_0bcia-3-m (16) 
AcotaofSlqUadSqp -wkDanK~ridin3ml 

&oxancand2dH~n,rchalforl.ShrumAerN,.U~ 
~rpykklaftertkl0~oil.GC-YSsbowIittokr 
mirmc,cca&tiq~dH(U~-ISU),baidtcU(Y’- 
~)~rmctLylrcbcr(M’-In).LR:l~;NLLR:lo~( 
f~s@loawldbcmibatuJ:2.9l(m.IH;H,,J,,- 
16Ht.J~,=6Hr~J~-3Hr~.350~m.IH;~G,J..,-6Hr 
~,-3JHr).4.l0(m,lH;H,.J,,-l0Ht).4.70(aIH:~. 
6.78 (AB. 2 H; H,. H., J - 10 Hz). 
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