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a-rbeinti CYClhrtioDotIJ9cYClododcutrieDe,iaducedbYrutrlytiulrmwntot CtgiiI~LAH& 
kdc to a mixtWe of &lnti&-bicycb[7.3.O.fl7~ 
f!UR&#Yll-eicydol7.3.0.0 

(1). rLsYMmnJ~cJoP3.0.~7dodeccltc (21, 
(3) aad ss;ra9,loAcxabydmbclwcYdmctens (4). The stN&rcs of 

the &II products were &term&d from the sncctn of a number of dehtiva * into account symmetry 
pmpc&and lxldgwation8l fkxMity. - 

The CbTi&LAH system in ether was reported to 
briq abnut the hydroaiumination and isomerisatinn of 
ok6n.~‘~ Recently we have found3 that ChTii& could 
be reduced by LAH in some cycloole6ns at elevated 
temperatures and p+‘:$-fulvakne)di-@IIon+ 
bis(cyckpentadknyltitanium), ~~$$-fulvakne~lkae)-C- 
chloro-~-hydrido-bis(cyclopentadknyltitanium) and c- 
(rl’:r)~-fulvrlene)-di-p_hyQido-bis(cy~n~enyl- 
titanium) were the Itnrl ec prodW3.J When 
the reduction was carried out in ci&rmM&UnS-lJ9 
cycbdo&ca&ne (CDT) at its b.p., a quantitative 
isomaisation of CfX occurrat.’ The tricy&Meccnu 
1.2 and 3 rnrr foued to be the major products 
accoqankd by benxocyciooctene 4 (S+eu~ 1). The 
cyclisation of CDT cnabks an &sy rceSS to 
tricycloP.3.O.o or as-indaccne derivatives, 
because CDT can be prepared easily by the 
cyclotriwisotioa of l&butadkne.‘S This paper deals 
with the StNcture eblcida& of 1.5 3 and J; also 
cbeoIistry of the tricycb[7.3.o.o derivatives 
isreplWtedinsomc&tail. 

synctvn &cm&Wt&n’ of 1, 2, 3 and 4. The 
mokcular ion of 1 appears at m/a 162 (C,2H13*’ 
indi&ng foor ring-ph&oubk-bood equivakntq, UK 
samermountasinCM’.FromtJteIKspectrumof1 
(1649, 727 cm-‘), tbc presence of a doubk bond in a 
6-atemberaiorlarprringcouldbeinferred.The’H 
NMB spectrum contains a broad multipkt at 1.12- 
ZlOppm, a broad tripkt at 238ppm (J=7.5Hz) and a 
doubkt of doubkts at 5.45 ppm (J = 1.4 ~MI 0.25 Hz). 
The intensity ratio of these signals is 7:l:l. The “C 

tlartitutc of Mic&obgy. c?Rctnnbvrlr Aademy of 

Schcea. I42 20 t’nguc. Cxechosbv&ia. 

NMR spectrum consists of six signals (23.5t.30.3t. 32.21, 
36.54 40.06 and 129%). It follows from the above data_ 
that 1 is a symmetric tricyclic ok611 containing one 
di.~bstituted doubk bond and four bridgehead methines 
of which two are in the allylic position to the doubk 
bead. The symmetry ekment is either a plane or a 
two-fold axis of symmetry. On oxoodysis, 1 furnished 
the symmetrk diakkhyde lb (Scheme 2). Tbc ‘H NMR 
qectrum of lb shows only ODC doubkt at 9.8Oppin 
(J = 3.9 Hz), the “C NMR spectrum displays six signals 
at 8(C) = 23.91,26.1t,32.2t, 46A, 53.ld and 204.8d. The 
main fra&mentation patb in the mass spectrum of lb. 
M+‘(C&,& m/c 194WXIIO+(m/e 97WSH;(m/r 
67). is compatii with the poposed structure only, if 
taking into account all possiik dialdehydes that could 
have been formed. From the s&uctme of tbc diakkhyde 
lb. the tricyclot7.3.0.~7dodecene skeleton could be 
assigned to 1 usrmbip~sly. This was contbmed by a 
~arelatkn with sta&rds: on hydrogenation (or 
hydrobartionlbydrolysis) 1 afforded la which was 
identical (according to GC and c&MS) with OIW 
compoaent of the autbenticai mixture of 
tricycloP.3.0.0Ydodeumes prepared by Landa and 
Van6k. 

Expoxidation of 1 gave only one epoxide lc accordii 
to GC and GC-MS analyses (M”, m/r 178). Ic lacks any 
symmetry ekmcnt giving twelve sigoals in its 13C NMR 
spectrum. Tbc acillGtaly?.ed opening of the epoxide riag 
kd to the diol li which was again symmetric (six signals 
in the “C NhIR spectrum). Based on symmetry con- 
siderations, thae are four possible structures for a 
symmetric bicyclo(7.3.O.d*l-7dodecene: cis.syn,cis. 
tn7lu,syllmlls, &anti& amI tmlu,antitmns. The 
formation of the unsymmetric epoxide lc indicates 

Q+)+gl+j++a 
1 2 5 4 

scheme I. 
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that the symmetrical compounds 1, lb and Id betong 
to the Gsymmetry group. This is compatiite only 
with the onli-arrangement of rings. Tbt diol ld shows an 
intramokcular brdrogeo bridge in its IR spectrum 
(Av(OH = 39cm- f. As id is symmetric, any anomalous 
opening of the epoxide ring can be cxcktded and Id must 
be a diquatorial dioh The ‘H NMR spectrum confirms 
this conclusion: since Id is symmetrical, both oxy- 
methim protons are magnetically quivalent and their 
mutual coupling does not manifest itself in the spectrum. 
The coup&g observed (4.4 Hz) is therefore viciial and it 
corresponds to an axial-quatorkl arrangement of pr+ 
tons on C-7 and C-9 and/or C-6 and C-8. As the opening 
of an epoxide kads predominantly to a diaxial dial.* I 
should have a tkxibk skeleton eoablin2 the conversion 
to the diquatorial form. This is consistent only with the 
ris.onti,cis arrangement of rings in 1. Returning to the 

interpretation of the ‘H NMR spectrum of I, fur&r 
support for the cis,luII1;cis system could be obtained. 
Owing to the symmeby, both okfink protons are ma& 
o&ally equivalent and tbeii mutual coupling does not 
appear in the spectrum. Of the two sp&tings observed, 
one is vicinal and the other is ally&z. The doubk 
resonance experiment proved that the allylic protons at 
2.38ppm are responsible for the larger coupling. The 
observed magnitude of the allylic coupling implies a 
torsion angk about 40’ thus indicating a skew position of 
the tX-C-8 and/or C-7-C-9 protons, 

The compound 2 shows mokcular ions Ct2HHdWc 
162) in its mass spectrum. The ‘H NMR spectrum of 2 ex- 
hibits (in addson to the overlapping multiplets of diphatic 
protons) a doubkt of doublets of doubkts (J = 10.3, 2.9 
and 1.2 Hz) at 5.50 ppm and a doubkt of doubkts (J = 
10.3 and 0.7Hz) and 5.8Zppm. The “C NMR spectrum 
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of 2 contains all twelve sig~ls (22.4t, 25.2t, 25.3t, 27.9t, 
29.7t, 33.4t, 37.4d, 39.7d, 41.1d, 46.4¢1, 129.5d and 133.1d). 
Thus, 2 is an uusymme~cal tricyclic olefln containing 
one disubsfituted double bond in the 6-membered ring. 
This is consistent with the IR spectrum of 2 (1633 cm-'). 
On ozonolysis of 2, the dialdehyde 2b was obtained, the 
mass spectrum of the latter being very similar to that of 
lb. Hence, the lricyclo(7.3.0.0~']-7-dodecene skeleton 
could be assigned to 2. The ~3C NMR spectrum of 2b 
contains twelve silpuds and when comparing the spectra 
of 2b and Ib, one analogous aldehyde group and five 
corresponding carbon sigmds can he found (8(C) within 
the range of I ppm and the same desree of protonation). 
However, the preserved methines (formerly C-I and C-2) 
differ for Ib and 2b. On hydrogenation (or hydro- 
borafion/hydrolysis) 2 gave the tricyclic hydrocarbon 
which was identical with another component of the 
authentical mixture/UnsymmeUical nature of 2 allows 
for the ci%syn, trans or cis, aati, t ra~  arrangement of the 
tricyclic skeleton. This is consistent with the ~H NMR 
spectrum of 2 where only one anylic coupling was the 
same as in I. The epoxidation of 2 afforded one unsym- 
melzicaJ epoxide 7,c (twelve signals in the "C NMR 
spectrum). On acid-catalysed hydrolysis of 2¢, two diols 
were obtained: the dicquatorial isomer 2d (A~(OH)= 
36cm-') and the diaxial isomer 7~ (only the free OH 
vibration observed at 3631 cm-t). 

As these findings have not been decisive, the final 
assignment of the ring annulation in 2 was based on the 
correlation with I. I was converted to the ketone If 
which was reduced according to Huang-Minlon to a 
mixture of two tricyclododecanes: the major component 
(80~) was identical with 18. The monor component 18 
(20%), which resulted from the isomerisation on C-6, was 
identical with another component of the Landa's mix- 
ture.' In a similar manner, 2 afforded a mixture of 
ketones 2h and 25 (3: I). The single tricyclododecane 2a 
(95% according to the GC and GC/MS analyses) was 
obtained by the Huang-Minlon reduction of both 2h and 
2L Hence it follows that 2 has the skeleton, non-con- 
vertible to an atui-arranged one by a mere isomerisation 
on C-6 and/or C-9. As the isomerisafion during the 
Huang-Minlon reduction need not he complete, we 
attempted a correlation of the ketones If, 21, and 21. The 
degree of the isomerisation on C-6 and C-9 was checked 
conveniently by insertion of D atoms. Despite the high 
degree of exchange (Ih: 90.2%d~, 2J: 92.8%d3; 2L 
92.5% d3) achieved, no common product was obtained 
from 11 and 2h or 2L Instead, only the deuteroanalosues 
lh, 2j and 2k were produced sugsesfing that the orisinal 
skeletons are more stable than those which could he 
formed by isomerisation on C-6 or C-9. It follows from 
the absence of a correlation between 1 and 2 that 2 has 
the syn-arrangement of rings. Hence, 2 is the 
cis,syn, trans isomer. 

The third product 3 exhibits the molecular ion 
CnHm +" (nde 162). There is only one olefinic proton 
(~(H) = 5.39(I ppm, J = 5.4 Hz) in the ~H NMR spectrum 
of 3 and one quaternary sp 2 carbon (8(C) = 146.8s) with 
one methine sp= carbon (8(C') = !!7.2d) in the 13C NMR 
spectrum. Therefore, 3 contains a lrisubstitutecl double 
bond in accordance with the IR spectrum (1673, 
818 cm-t). Both hydrogenation and hydro- 
horationTnydrolysis of 3 yielded the hydrocarbon which 
was identical (according to GC and GC/MS) with 2a. 
Thus, 3 has the tricyclo[7.3.0.02-*]dodecene skeleton. The 
position of the double bond in 3 was determined after a 
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H 

1 L 
cis, syn, cis cis, syn, trans 

Fig. I. The stereochemkal course of hydrojenation of 3. 

conversion to the ketone 3e. The latter compound con- 
tained the keto poup in the 6-membered ring (v(C~O) = 
1700cm-'; 8(C)=213.2s). Moreover, 3a was identical 
with 7,b according to IR, IH HMR, '3C NMR, mass 
spectra and retention parameters. The correlation of 3 
with 2 shows that both compounds have the same syn- 
arrangement of rings. As hydrogenation and hydro- 
boration are known 9 to proc~_,~_ from the less-hindered 
side of the skeleton, 3 must have the tmas,syn 
c o n f l ~ o n .  The alternative cis, syn-annulated com- 
pound would give cis, syn, cb  isomer in conU'oversy with 
our observation (Fqg. I). 

The structure of 4 followed directly from its spectra. 
The 1700-2000cm -~ region in the IR spectrum of 4 
showed a pattern typical for an ortho-disubstituted ben- 
zene. The mass speclrum of 4 exhi'bits the molecular ion 
CnHm ÷" (m/e 160) and abundant ions Cj-I, +" (role 104). 
From these data it follows that 4 is 5,6,7,8,9,10-hexa- 
hydrobenzocyclnoctene. 

~ A L  
C ~ d . ~  CDT (Fluka) was distilled m vace, o from dimeric 

titanoceae. Cp2TiCI2 (Schuchasdt) and LAH (MetaJIgeselischaft 
AG) were used without per/ficati~. 

M.ps (uncorrected) were determined on a Kolk-r block. IR 
spectra were taken on a UR-75 Zeiss (Jena) ~ spectrometer. 
The 3000.-3700cm-' resion was monitored on a Pye-Unicam 
SP-700 apparatus at 3x 10-~M concentrations. The IH and "C 
NMR spectra were measured on a JEOL FX-60 spectrometer 
(59.797 and 15.036 MHz) in CDCI3 solutions with internal TMS 
standard at 25". The chemical shifts (±0.01 ppm and 0.06ppm) 
were calculated from the digitally obtained address differences. 
Mm spectra were measured on • JEOL JMS D-100 spec- 
trometer at. 75 eV by usin8 either a direct unlet system or the 
GC/MS mode (columns: ,4. SE-30, 3% on Chromosorb W, 2 m, 
3ram i.d.; B, ~ MTFF I r a p h ~  carbon, 2m, 3ram i.d.). 
The GC analyses were carried out on • CHROM 4 ( ~ t o r y  
Instruments, Pr•gue) p s  chromatosraph usiM the columns des- 
cribed above. The term "usuaJ work-up" means that the extract 
wu dried over Na~SO, and the solvent was evaporated m vacuo. 

Cyc~__;_,e___~ o/CDT. A mixture of Cp~TiCIz (0.5 II. 2 retool), 
LAH (0.31, 8 retool) and CDT (180mi) was magnetically stirred 
in • bulb sealed to the v a c ~  line. On heatiq, the 
reduction of Cl~TiEl2 was accomlxmied by hydre~n evolution 
and by colom changes from yellow~ to green-brown and 
dark brown. At 200* the exothermic cyclisatiee started brinlinS 
the mixture to boil and simultaneoe~y an intense purple-red 
colour appeared indicatiM the formation of ~-(~s:~5-fulvalene)- 
di-~t -chloro-bi~cyclopontadionyltitanium). The subtequent 
coiom ~ to dark Igreen and brlht 8teen evidenced the 
formation of ~-chloro-~-hydrido and di-/~-hydrido titanium 
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wmplexu. rcapccti~dy.‘~ After about 1Omia the cycliaha 
lvcnttowmplctilla8adthcproductalverc~odfnl’acao. 
TkSCPUUiWW~A8N~JCdWUl(dUtioaWith 
cycloberube. cycbbcu&&) y&led 1 (33%). 4 (16%). 3 
(2%) and 2 (27%) ta@bu with 8 titurc of C,& ay&wfbLnu 
(co IS%). No CDT was fouod in tbc product mbturc. 

Compound 1. Fwod: C. 88.70; H. 11.09. hk. for C,&: C. 
88.82: H, 11.18%: rg- 1.5132: IR(btm): 1649. Irro. 1446. 1321. 
ll5o~935.90O. ti,-?27cm-‘: rwrrJej: 162, 147, 134, 133. 119. 
9lthe arLI: ‘H NMR: 1.1221tknt (14HL 2.38 broad t I75 Hz. 
ti. 5.4 dd (1.4 md 0.25 HZ); ‘C NwI. 129.w. 40.06 36sd; 
32.2t.3O.31.23.X 

Compound 2. Fouad: C. 88.68; H. 11.21. C&z. for C,zHu: C, 
88.82: H. 11.18%; rg= 15lO5; IR(tItm): 1633. 1467. 145s. 1385. 
1370, 1264. IOIIO, 965. 906. 712cm-‘; MS(&): 162, 147. 134, 
133(basc peak). 119.94.91; ‘H NMR: 0.82-!&t (MH): 2.61 md 
2.31 mt; 5.5Oddd (10.3, 2.9 rad l.ZHr, Ill); 5.82dd (10.3 aad 
0.7 Hz, 1H); “C NMR: 133.16 129.X 46&l, 41.16 39.76 37.4d, 
33.4 29.x n.9t. 25.31.252b 22.41. 

Gnnpod 3. Pod: C. 63.79; H. 11.33. C&. for C,zHu: C. 
88.82: H. 11.18%; rg- 15122: lR&): 1673,1466.1454.1365. 
1295,1285,l030,1006,818cm-‘: M!i(m/r): 162,1344.133,119.91, 
8Wnc peak); ‘H NIIIR: OdezMmt (17H). 5.3M (5.4Ht. 1H); 
“C NMR: 146.&. 117.26 4Md. 4246 39.2d. 31.8t.3O.Ot. 29.51. 
27.7t2!6.2&227i21.2t. 

clmfpowd 4. wlm): 1937, 1#)3. 187o. 18s3, tar, 179). 
1600, M!qnJe): 1494,755,713; MO, 145,131.117. loyhw peak). 
91. _ _. 

aJati&is-T~&p.3.o.~do&c8ne la 1 (loon& vu 
bydropucd with R (SW ia EtoH (3ml). Ibe work-up and 
dihlhtbn (llY/l.6kPa, bath temp.) a& 95~ (95%) al la 
inr~%~((calunulA.10Q:B.l~.PoPad:C.117.n;H, 
12.oJ. CJC. far Cl,Hb C. 87.n; H, 1228%: MS(&): 164, 
C12HI+‘. 

cia.tya,tnna-Tt&yclol’7.3.O.~&&.cme 2a Hydrgenrtioa 
of 2 (IiJopr) and ,-(ltiaIg). c&d out u far 1. &r&d 9om 
(9096)oltinr~ouritv.l~Alar:B.l~Pouad:C. 
&r; H. 1215. C&-for &Hd C, U.72; fi. i227h. M!+/ri 
164. C’,Hs+‘. 

ozu#o/y&o/1.ozooiudri~bubbkdthFoybrrtircd 
sotaof1(MO~)inCHF~s(Jml)--7sfashr.Zadurt(1~ 
aodAcOH(2aIl)wcxc&defJaadtheadxtwew8arcauxalf’x 
Ihf.Tbcactbl!s(2omi)wuwld@iusoMkrdtrwaealtmai 
otlledtlwethaulsdawuwlrkal-upuuruJ.Tllcaude1b 
was ideatihl &bout fur&u purihth ys(m/e): 194,176 
165. 148, 147, 97. 67(kw pcrlt): ‘H NIIR: l&6-2Mmt. 9.W 
(J = 3.9Hz, 2H); ‘c NMR: 2O4.&l, 53.ld, &Al, 32.2t. 26.lt. 
23.91. 

ozondys&of2.2(3ooa@waaoemiKdu&u7ibatfar1to 
yield 2OOw of tbc audc 2b. mm/e): 194,176,165,148.147, 
97,67(hsc pak); ‘H NMR: I.lb2.Wmt. 9.5Ud (J = 29 Hz, 1H). 
9.7&l (J = 3.9 Hz 1H): “C NYR: 2O4.7d. 203.61. 58.5d. S3.M 
31.2d, 42.66,33.0(. 30.01.30.4t. 27.4 25.K25.5s u.ot. 

78 - Ejroxy - c&a&h - b&?ycb~3.O.~dodrcw le. 1 

H. 10.18%. MS(m/e): 178, 177. la0. MJ, 137. 13% 131. h7.81; 
7!3(huepe&). 67; ‘if NMR: 1.02-2&1t, 3.11d (J - 4.6 Hr, 1H). 
3.2& (J -4.6Hz). IH); ‘t! NMk 36.W W.7d. 39.8d. 36.3da 
36.4lm). 3l.St. 30.3t, 2a.% n.1t, 2.4.a 227t. 

7+i?#oxysi&s~~~3.0.~ ac. Ic yu 
prcpucdfrwl2ina5myif4dudc8uacdfllrlcFamd:c. 
8Odo; H. 10.10. C&w for C,&O: C, ~.85; 10.18. ys(m/e): 178. 
177.163.160. I& 133,134.131.1U7.6.81.79,67(brw prt); ‘H 
NMIk 0.93-1.87mt. 203mt, 248mt. 2.85.3.20 (A4 J = 39 HZ); 

“C NMJk 57.26 M7d, 39.h-i. 37Bd. 37.&l, 36.6d, 3135 27.n 
n.ib 26.64 262 21.lt 

7mxhy&taryckh&7rb~3.0.~~6ae ld. Tbc 
cporidc1~(400ml)~dioua(lOml)ruLatsd~)(I)HClO4 
at4O’for4hr.Aftaamt@3%NaHCO,aqwrrdQd,~ 

prodlIctwasexhctaJwitllctkmdntlrkcdup.mwy~ 
dial (a3 n& 9296) ld wu obtai& f&p. 13MW (clllamf’nln- 
bexaac). Famdz C. 73.3% H. 10.29. Cak.. for CaH& C. 73.42: 
H. lOti. MS(&): 1%. II, IaO. 145t 137. 134, 131. 110.97. 
67(bre oau: WCCW: 3629.3590 I& u IO-’ cxaca- 
b&a);-‘H i&R~0.&.25&, 247pI( (2?f). 3.2ld(J -4AOHt. 
2H); “C NMk 73.3d. 43.66 423d. 31.31. B.Ot. 223t. 

7,lRhyhIy&p,tMI-mc*P3.0.~~ana 1c 
kTbcepoxidc2c(100o&wasbydrolyaaiudcaibcdforld 
tO)+CldztiXtUlCOf2dUldIdliCbWCSCpW!dOOzSih 

J cduam (duth with ether). 
Cumpowd 2d. (Ilo* the bwer RF-value). m.p. W-126’. 

Foul: C. 73.55~ H. 10.38. Cdc. for C’,HHr(x: C. 73.42: H. 
10.27s. t&de,I i9ii bit. 160, 149.137.73Z 1%. iio. 97ti 
peak). 67; lR(CCl& 362&3592cm- (M a! IO-' Y coo- 
ccatrath): ‘H NLIR: l.lS-227ti. 3.?Zmt; “C NNR: EO2d. 
76.&l, 47.w. 44&d, 44.16 424d. 2X%, 28.2t. 27% 2321. 

Carporad Ir. (230~ tk h@m RP-v&c): m.p. 122123’. 
Fount C, 7333; H, 10.38. WC. for C,zH& C, 73.rz; If. 
1027%: YS(m/e): 1%. 178.160.149,137,l34.l10,97(+ peak). 
67: IRICCW: 3631 cm-’ (mawred at 10-l M S); ‘H 
Nh. lti243mt (p&s at 1.61 and 218). 3.&M (2If)i “C 
m 72.2dcw. 41.76 40.2d. 37sdfxx 28.3t. 27.a. 2s~. 
24Jq2C),zl.k-~ 1 . . .. 

7 _ Hdmrr - &a&.ca - b&Ydon.3.o.~aM le. 1 
(roo-&.&--i-- by tk -& procsdurc” to vidd 

thcoilyproductwhichwuup8ruaiwrriliu8dcoh’lw 
(duticowitllbe-, 1:1).Twocumpouhwaeobcrired: 
rhy&oahoa(4om&1o%).idaltical(Gc!aad0C~’xlw 
A,1ooqwitl’lr;MuquabAcmixtureofrlcobohlr(3so1# 
79%). pamd: C. 799.71: H. 11.25. Cak. for C,zH,,Q C. 79.9); H. 
l1.M. Ms(nlr): MO. 179.178, Is5 133. lZl(bc peak), 94, ao* 
79.67: fM!HCl.): 3629.34OD.lO95. MO. IOaecm- . 

cw8pmMMdtbc*wudirtill;d8t17p1w/1.7Lrplto 
vidd 250 mt @4%) of m k&one lf. Found: C. 809% H. l0.n. 
hk. far &H&: 6. tlO.85; H. 10.18%. MS(m!e): 178. 149. 
137’(be peak), 110, 95, 81. 79, 61; fR(tUm): 1710, 1260. 1230. 
1165, IMOcm-‘: ‘H NMRz l.M-2O9mt. paks at I.64 rad 
2.29ppm: “C NMR: 214.51. 5O.M. 46.od, 42.9t. 10.7d, 40.06, 
32%. 3l.6t. 30.31,2Ut, 22.R 22&t. 

ci&Mti&is-(6&vH3~~.3.o.~7~~ lb. LiH 
(20lrfg)wudinolvaiia40(2lllf)Mdtbc80&wrrddedto 
tbcsolaoflf(1so*Mddccyltrhthyhmmoniuokomide 
~~iaTHF(Ild).~mixavewurtinsd~~fa32hr. 
thcodryia(3ooa@lwadIkd8admcproductwucxtncted 
Witbpsntrac.AftWtbCururlWh’pitWrrObtbd140~ 
(92%) d U MS(mje): 181,lWbw peak), 113,W,69.6& 67. Ibc 
Lrcbac1b~~90.256d~7.~~rpd21%d’gecia. 

J&u&cyhl73.0.~ x I 2 
(=sL by the ahdud proche”t0 yidd 
49o~ofralixtweatIIMd~Afta#pnbiolloar*pl 
c&ma (duticla with bcxMeeth, 2:1) it w obthak I 
(345 &. ap. %-5? (palhae). pamd: c, 8o.o.15; 11.09. WC. for 
Cl&&: C. 7995: H. 11.10%. MWe): 180.179.178.162.147. 
134. 133. 119.94.91. m. 67(be peak); IR(CHCl& 362& 345o. 
1090.1o6s. 1010,1010an-‘. 

Cbquwd & (95 ml): map. 36-38’. Found: C. 79.90; H. 11.23. 
CA for CCIJU): C. 79.91; H. 11.18%. M&/e): 180.179.176, 
162(bue peak), 147. 136, 134, 133, 119. 97. 91. 91. 80, 67; 
lR(CHCl,): 3630, m, 1orO.l030,1OOS. 995 cm-‘. 

&Cy&tram-7ncyrb~.3.0~-7-*~~~(3ooti 
lnsoxidhdudachdforlftoyidd2sm1cx%)dk 
Famd: C. 8O.62; H. 10.03. WC. for Gbuo: C, m.85; M 

10.10%. kls(nle): 178. 160. 149, 137(hre prt). 119 H, 93.81. 
79, 67; IR(tUm): Ilm, 1295. l2B. 1195. IlJScm-‘; ‘H NMR: 
tSW..83mt, p&a rt I.63 aad 2sMppm: “C Nm 213.h 52-M 
47.~4606 43.x 399d, 314 na. 23& 24.n 23.x 229t. 

’ TI+~~.~.O.~U] - 7 - dokaao~ = 4 
(~~EzLir#d”uforlftoyieldSOml~)d 
1L pooad: C. 61.11; H. 10.09. Cak. far C,zH,,O: C. 80~; H. 
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10.18%. tam/e): 178. 160. 137. 134, 131. 123. 117. 110.95flmsc 
oak). 81.79.67: IRMbn): 1712.1190cm-‘. ‘K. Irurwa. K. Tatad and Y. Otwii. Chem. /A&J 1145 

&yn;t& - (6j&itf3Tri&[73.0.d*] - 7 - d&cancme (1976).- 
_ 

2J.mQOOplr)wsadcutaatcdudacriifar1btoalrd ?(. lupw* K. Tatwni. Ii. Koauki and Y. Otwji. Ibid 1017 
I2Oq uf 2j w&ii coatabed 92.8% d,, 3.096 4 and 2.2% d, (19713. 
spazks. MS(m/e): 181.163, IQ, I4O@uc puk). 135.68.67. ‘IL Antrophuov& v. HJmd rod K. M8cJ& ‘Itrw&&a Met. 

tNlssyll,ck - c6ss’H~Tlfcycfop.3.0.~ - 7 - dadaaauae aem. 3. I21 (1978). 
a. 2l(2o~wudeutartcd as dcscrii for lb to vicld I5ma ‘If. Antroniwovi. K. Mach. V. HMU;. F. T&CA and P. 
of fL which cootabed 92.5% d,. 4.m d, and 2.9% d, speck 
MS(m/r): 181. 163. IS. MO. 113.9StIm~ peak). 

H~-~~~ofif.-mord2L1f(aooml)wu 
hated with 10096 hydrazinc hydrate (300 Ilr) in dkthyknc dyed 
(5ml)It13(rfor4hr.TkaKOH(MO~wuddedladtbe 
mixmfewuhcucdundcrupnrtmfor5kr.Afta~, 
U!Xt~WX.SddCdXdtkpdUCtWXXCXhCtC!dWithptlllrac. 

Tbc usu8l workup lffo&d 130~(71%) of 8 mixtulv of Ir 
@O%) 8nd lg (a%). 

AmixturcofP8ftd21wuralucediarsimikrmumcrto 
ykldmainlyt(9O%oftbepnniuct)to&erwithrsmall 
amount of laocbcr tricycbdodecancr wtdch were diUant from 
Jr 8ad I#. 

!Mmtn, km-t. Kinef. Cati Mt.. in pk. 
‘G. W. PuslulL /. Md Catdvrir 4.243 (19781. 
%. Dxkqnv& It. G&. -S. Iksy&wicx and M. 
N&n&a, Ibid 2.243 (Ipn). 
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Wm. 
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