
PLANOID DISTOkTlONS IN BRIDGED SPIR~OIbiPd.JNDS 

FORMATION ‘OF (ALL-CZs)-rS.5.5.5]FENEsTRANE IN THE ATTEMPTED 
SYNTHESIS Oti THE (CZS,CZS,CZS,TZUZV~ISOMER 

M. Lurwr and R. m+ 
Institut fur organis&Chemic, Universit&t Bern, Freiwtrasw 3, CH-3012 Rem, Switzerland 

(Received in USA 28 June 1985) 

Abutrac-Molecular distortions in bridged [4.4]spirononane3 and feneatran*I are discwed in terms of 
symmetry deformation coordinates. This analysis reveals that the central, quaternary carbon atom in most of 
these compounds shows mainly a decrease of the two opposite ring bond angle& whereas the distortions in 
fenestranar are dominated by an increase of the two opposite bond angles. DicyclopentadienoneS servea as the 
starting material for the preparation of [5.5.5.5@1Mranea. In the key step ofthi synthesis, the Pd-catalyzed 
reductive trausannular reaction of the enaminonitrile 13 and the ketolaetone 17, (all-&~5.5.5.~fenes~rane 6 
is formed instead of the (ci&s&~ans~isomer 7. 

The theory of van’t Hoff and Le Bel’ is certainly the 
most important concept for structural organic 
chemistry. It was soon realized by Baeyerl that 
considerable deviations from ideal Td symmetry must 
have significant, energetic consequences. Indeed, 
strained carbon compounds have played an important 
r61e for the dt of relative stability and 
reactivity ever since. It is remarkable that most of the 
highly strained hydrocarbons prepared so far contain 
tertiary or quaternary carbon atoms in a local 
environment of thmeftild symmetry.” Well-known 
examples are cubane,* tetrakis-t-butyltetrahedrane,s 
dodecahedrane6 and compounds with inverted carbon 
like the pr0pe11anes.’ 

Straineii hydrocarbons containing quaternary 
carboa atoms in an environmen t with fourfold 
rotatiorGnvetsion (D2d) or orthorhombic (D2) 
symmetry, corresponding to planoid deformations at 
carbon, are much fewer and have long been neglected.s 
Only recently has planar tetracoordinate carbon 
received computational’ and experimental lo comider- 
ation. 

In order to gain insight into the nature of planoid 
distortions at carbon, polycyclic.~mpounds contain- 
ing [4A]spirononane subunits were analysed sys- 
tematically in terms of symmetry deformation 
coordinates. ‘I Two modes. of distortion from Td 
towards DZd or D2 symmetryhave to be considered :(a) 
inc+3sing or decreasing two opposite bond angles 
1-g to !%Du sy+=+y 6%. mode) ; 04 *W 
two ligands wth respect to the other two, leading to 
l=JD2~(Srbmode). 

The,degreeoftbme&tortiomisspe4i@byabond 
angledefonnat&vectorwith companentsS,cE)aod 
sa (B).‘z .s*. there m three fourfold inwrsion- 

confirmed to the space between the positive half of the 
S2.- and the negative half of the S2,-axis and therefore 
a.nyplanoiddistortionobservedinX-raystructureacan 
be represented ~shownin the diagram (Fig. 1). 

It is apparent that .$w of the structures included in 
the diagram show orthorhombic distortions at the 
spirocentre, i.e. distor$om which are intermediate 
between tetragonal Battening (along +S2J and 
tetragonal compression (along -S;3 Most of the 
compounds with lo@ distortions at the spirocentre, 
which are intermediate b&vecn S2, and S2., i.e. which 
ari close to p&e tetragonal llattering belong to the 
fenestranes of type 1, a special class of bridged 
spirocompounds. 

S .2.‘1 

spirocompmdr 3w Ref. 11. 

lfa7 
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Typical examples for structures containing spire 
carbon atoms in a 

P 
lanoid environmentare given b the 

fenestranesZS.tr Thi&t&@enulau&esialso asa Q 
fenestrane skeleton and is to the best of our knowledge 
tbe only .natural product in this speciaI .dass of Spiro 
compounds. As revealed by the X-ray structure of tpe 
bromo derivative Sh the local structure of the spire 
carbon atom in this bridged spiro compound shows 
also significant planoid distortions.” When MNDO- 
results of the six stereoisomers$ of [5.5.5.5jfenestrane, 
amongst them 6 and 7 were analysexl in the same way, it 

stereoisomers from a common precursor, a trans- 
annular carbene insertion in an appropriately 
functionali& cyd oocta& .was ant&I&d as the key 
step in our syntheses. 

Following our earlier _proceduret6 the tricyclic 
compound j.0 was prepared via 9 from the readily 
available enone g. Subsequent hydrogenation of 10, 
formation of the ketal with methanol, oxidation with 
rutheniumtetroxide and eateritication with methanol 
gave the diesterketal 11. Because the Dieckmann 
reaction in the closely related compound 18 gave not 

2 3 4 R = CONH-p-C,H,Br 

Sa R=H 

6b R=Br 

became apparent that the local geometry at the spire 
centre corresponds to increasing angle opening 
(a > 109.47”), leading to planoid distortions along the 
+Sl~-axissl” Because of these specific structural 
features, fenestranes with small rings and stereoisomers 
thereof are of particular interest. Here we describe 
our attempts to prepare (&,ci.r,&ttun.+[5.5.5.51- 
feneatrane 7, which however led to the all-& 
isomer 6. 

Synthesis of 6 
In the course of our tlrst synthesis of a bridged all- 

cis-[5.5.5.5jfenestrane,‘0”*b it became clear that 
stereoisomers of feneatranes’ would be of special 
interest. 

Making use of the symmetry of [5.5.5.5Jfenestrane 
and in consideration of the strain to be ettpected for 
compounds like 6 and 7 and the option to prepare 

t For syntheees of fcmstranca w : Rcfs 1W and 14ee 
([S.S.S.~~~e); Rcfs 13b and 14& ([S.S.S.4)fcnestraue 
and 15.5.4.4lfenastranc~: and Ref. 14h (rS.4.4.4lfcmstrme). 

$ ‘he six &reoisom& of [5.5.5.5y~-~a~~.b~ 
cfs or crmu ring fusion of the bicyclo[3.3.0]octane subunits. 
Aaxudiq to IUPAC a~~, the @h+somm 6 is 
crj-h~id-els-rrmrcold-ciJ-limuoid-cis-trmrtoid- 
tatncydo[5.5.1.0*~‘1.~i~‘~]~d~e; the “c,c,c,r”-imiier 7 
iscis-~-ds-nairrold-ds-‘mmrdd-nrrns-cisodd- 
tetracyclo[4.4.1.~‘J~‘~“‘]uidccam l-be rolmulac of the 
fenmtnutes”27 rcpmcms Fiber projtaioas for the 
contiguration of the central carbon atom. 

7 

more than 5% of the intramolecular condensation 
prodmt” the diester 11 was transformed into the 
dir&rile 13 viathecxmwgondingdiamide,followed by 
dehydration. Ziegler-Thorpe cydization gave a 
mixture of enaminonitriles in over 6@!“/. yield Because 
of its s&sequent transformation into the ketolactone 
14, it has not been determined whether 13. or its 
regioi8omer was formed in excess. 

Withthesuccessfulsynthesisoftheenaminonitrile13 
the carbon skeleton required for the formation of 
(cis,cis,cis,rruus)-[5.5.5.5]fenestrane 7 had been ob- 
tained the overall yield for the reaction sequence 
8 -, 13 was 11%. 

The remaining steps for the formation of 
the fenestrane, shaped according to our earlier 
results obtained with the synthesis of (all-ci.+ 
[5.5.5.5Jfenestrane,1~*b required the hydrolysis of the 
enaminonitrile 13, and transformation of the cor- 
responding ketone 14 into the carbene appropriate for 
transannular insertion. When the enaminonitrile 13 
was hydrolyzed under acidic conditions, an inter- 
mediate was isolated, from which the ketolactone 14 
could be obtained by oxidation only in moderate yield 
This result ‘is surprising in view of the eft%ient 
hydrolysis reported for the enaminonitrile obtained 
from 1,9-nonanedinitrile.17 

The moderate yield is not due to the oxidation step, 
because it did not increase when 13 was transformed 
into ketoacetall7. Similarly, if had been observed that 
the enaminonitrile; ,prqmred from 19, could only be 
hydrolyzed in moderate yield under other 
conditiorm.r” Tbis’r&uct~-of etEcient hydrolysis in 
these two clokdy related carjcs; might be due to the 
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oaaipantimJfleibwy~cmtot& 
t+mctmo~bytbaaaktddring8~ 

Ttb8 k8e+#tasr 14 abtdaal WY rubrequluuy 
tda-9 into the wm+mding Z4.6 
~opyibbimykulfcurylb~ 15. Pbotdyds 
dtllcpoMi~ultd1Sg8vain8terddtbcdafrod 
bnwtnne~tlwddI~l6(critsr++cr)utbema~ 
compoacnt. Tba d&t kroyooa doMn, in this 
and in a felatai c88G” ir in contrast to tbt 
corresponding reactivity found in 23.‘” whcrr 
transannular ins&on kwla pefcrcntially to the 

coadi~” (all4)$35.S.~t?Rm 6 might hn 
ban forma! instad ofl. 

From GC corn-n d tbc poduc! isolated with 
~autbtntic~pkd(uodaavuietydcoaditioarit 
wu CoDdudbd thutb [!MAqbMtrw obtaifzd 
homkctohctoac14iriadesdtbcmorestab&’”all~- 
inoma 6. when the e l3 lasll *a# 
submttabd to tht lame e a?nditicms (an-+ 
[5.5.5.Sjfcnatrrnc was a@in iwhti IO this aw two 
additionAl product8 amld be idsaw as methyl- 
substituted fcnatmncs. It L very tikely that both of 

10 R’ = (CH,),OCH,C,H, 12 R’ = R’= (Cbt,),CN 

R’ = CH=CHCOOC,ti, 

13 14 X=0 16 17 
1s x= N-NHTriryl 

R’ 

l - P “& 

0 

@ 

’ a 
H 

w El3 H 

n 

13 R’-R’- (CH*)*COOC~ 20 21 R’=CH,.R’=H 23 

l@ R’ =R*- (CH,),CN 22 R’ - H. R’ = CHs 

these isomer& fofmulataI u 21 aad a 8rc daiv8tiM 
d(alM.+[S.5.S.~tranc 6, although it cannot yet 
bend&dthatoaedtbctomehmightbea 
derivative d7. 

AtUIy~te,tbCfCdlNZivCWt4!lluluillM&O 
ataly&byPdintbcpmeooeofH,pwidaiahigh 
-hue matbod for the forum&m d (aIlcirb 
[CM.S-&awrw 6. Wktbcr the (cWs&,rr~~ 
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sttrdoieomer Tabepnpared from 14 or 17 by other 
methods remains to be demoristrated. 

CONCLlJSlONS 

In a systematic search for organic compo@s with 
strop plkoid distortions, it has been found that 
fencstranes with small riugs show unique structural 
feam. A key step in syntheses of [5-5.5.S&nestrape 
is the tramannular reaction in a cyclooctane 
substructure. This reaction can be ‘induced in 
appropriate starting materials by Pd, which in the 
presence of Hz and high temperature acts as a catalyst. 

From the study of fenestranes and other model 
compounds with carbon atoms in a highly distorted 
planoid environment Qresently underway in .our and 
other laboratorieslo*l J* a more precise view of the 
relationship between structure< strain and reactivity 
will arise. It is hoped that systematic structure analysis 
by diffraction, force field or quantum-mechanical 
methodsI of .stnked compounds with distortions of 
two-, four- and threefold symmetry will eventually lead 
to a more general picture of strain and its origin in four 
coordinate carbon compounds. 

EXPERIMENTAL 

Generul re))l(pRF.16*20 IR spectra were measured in CHCl, 
on Perkin-Ehner 457 or 782 instruments ; only the strongest 

and structurally -tic shah arc rcoortai. NMR 
spectra were ot&ined in CDCl, &ing Varian -EM 360, EM- 
36OL. Bruker WP80 and AM400 and Varian XL 100 {I30 
instnknts; bta,yily overlapping aignsls sre repor& 4 
“stack”. GC coupled ms.5.3 spectra were recorded on a Varian 
Mat 44s imtmitcnt. For caoillarv GC a Carlo-E&a 
Fractovap 2450 inshument was &-Unot stated otherwise, 
columns of 20 m length with SE 54, chemically bonded, were 
usedasstationaryphase.WewouldliketothankDrBigler,Dr 
Kamber and Mr Striihl for many NMR measurements, and 
Mr Gfeller for GC-MS analyses. 

Dimethyl - 6 - exo - methoxy - 5 - oxn[5.2.1.04~1@Jdecun - 2 - 
exo9 - endo - diproprionare (11) 

A soln of 10 g (0.025 mol) 1Ol6 in 125 ml monoglymbwater 
(3 : 2) was hydrogenated with 10% Pd-C to give an oil, which 
was relluxed in MeGH with a tract of ptoluenesulfonic acid 
Subsequent oxidation with 0.7 g (3.11 mmol) RuCl, - xH,O 
and 129 g (60.3 mmol) sodium peri@ate in water gave an acid, 
which after acid-catalyxal csterifkation with MeOH and 
purification by medium press&e chromatography (t- 
butyhnethy@kr-hexane, 3 : 2) yielded 6.02 g 11(71x, purity 
90”/ as a yellowiah oil. An analytically pure sample- 
containing 23% of the 2-ex&exo-isomer IS’--was 
obtained by HPLC (t-butylmethylether-hexane, 1: 1). R, 
(ether)0.52;cap.GC(220°)6.9min;IR:2960, 1732,1440,1095. 
1062; ‘H-NMR: 0.75-2.77 (stack. 16Hb 287-3.38 (stack with 
sat3.25,4H),3.65@,6Hj,4.41(dd,J = 6,5&lH),C66(qlH); 
‘“CNMR:25.3t,30.31,32.4t,3~.1t,33.8t,37.5f39.1t,43.7d, 
49.6d,50.8q(2C),525d,53.2d,53.3q,822d,109.1d,172.8~. 
1729s; MS 34O(M+, 2), 309,277,248,220,216,2&, 153,133, 
121, 119, 105,93,92,91. (Found: C. 63.50; H, 8.37. Calc for 
CsH,,O, : C, 63.51; H. 8.29%.) 

6 - exo - Merhoxy - 5 - oxu(5.2.1.0’~1~decun - 2 - exo,9 - -do - 
dipropionitrfle (12) 

A mixture of 3.0 g (8.82 mmol) 11 and 1.5 g (88.2 mmol) 
ammonia in 1.3 g MeOH was heated in a pressure bomb to 
160’ for 18 h. Thirhighly insoluble dia&de was dehydrated in 
a mixture of 120 ml CHCl,, 0.2 g benzyltriethylammonium 
chloride and 20 g of 50% NaOH aq.?’ Flash chromatography 

withsnbcs(peatmediumpr&nredu0mato~aphylpvc1M 
g (3.78 mmd, 43% purity 99/@2 & a m,oi& whkh 
slowly.crysU& upon r&igejntiom hw lmm 
sample was obtained by crysUkation 
pentanqmp.89-90”.R~(etha)O.23;cap.C$ 

&Y 

fmj7&& 

IR : 2960.2938.2250 w. 1095,1093,995. ‘II- R:U6-& 
(stack,16H),2.86-3.46(stackwithsat3.23,4~4.4Z(&,J - 9, 
4Hz,1H),4.66(9,1H);MS274(M+,1),243,174,160,133.13~ 
120. 91, 79. (Found: C, 69.86; H. 8.11; N, 10.08. Cak for 
C,,H,,02N;: C, 70.04; H, 8.08; N, 1021.) 

r&f - (lS,SS,SR,6R,SS,l4R,l5S) - 4 - Oxu- 3 - ms&dw - 11 - 
amino - tetracyclo[6.5.1.03~6.014~“]penr~ec - 11 - me - 12 - 
carbon&i& (13) or its reqiobomer 

A soln of 8.8 e (54.7 n&01) hexamcthyldisilaxane. in 500 ml 
ofTHFwastnatcdwith54.7mmolBuLiat00.ARcrhcatinnto 
rellux a soln of 3.0 g (10.94 mmol) of 12 in 200 M THF &s 
added during 22 h. After heating for 1.5 h, the turbid, brown 
soln was worked up. Extraction with CHsCls gave a crude oil, 
which was llash chromatographed with etber-CHsCl, (1: 1). 
Acolourleasproduct 13(1.91 g, 6.98mmol,63o/,)wasobtained 
by crystallization from THF-pentane, m.p. 17+181”. R, 
jcthajO.M:TR:3Sl0.Wl0.?180,1635,1600;MS274(M+). 
no high peaks. According to the ‘H- and ‘)C-NMR data, 
this compound contains two other isomers. 

rel - (lS3S,5R6R,8S.l4JU5Sj - 4 - Oxa - 5 - methoxy - 
tetmc;EloC6;5.1.1’,6.014.n~~~ - 11 - 0~ (17) 
A soln of 0.40 R (1.46 mm011 13 in 6 ml Ac,O and 0.5 ml 

AcGH was refluA under Ar ior 2 h. Af& a&ion of 6 ml 
AcOH. 2 ml water and 4 ml of (8%) phosphoric acid, the 
mixture was refluxed for 22 h. The mixture was extra&d with 
CH,Cli and washed with 2 N NaOH. The crude product was 
refluxed in 10 ml MeGH in the preeena of 0.02 g p 
tolueneaulfonic acid for 4 b and eventually exmed with 
CHsCl,. Purification by flash chromatography with t- 
butyb&hyle&er and low pressme chromatography” (with t- 
butyhnethylethcr-hexane, 2 : 1) gave 0.081 g (0.34 mmol, u”/ 
17 as white crystals of 90”/, purity. According to GGMS and 
“GNMR analysis the by-moduct is 5desmethoxy-17. M.P. 
131-132”. R, (t~butyhne&$ether-hehcr-hcxanc, 1: 1) 0.2? ; cap. dC 
(180”) 10.1 min (by-product at 6.6min); IR: 3007.2953.2920, 
1695,1100,1082,1075,1060,982; ‘H-NMR:0.72-1.70(stack, 
N 3H). 1.70-295 (stack, u 13H), 2.95-3.8O(stack with sat 3.37, 
4Hl. 4.38 Idd J = 6.5 Hz 1H). 4.67 Is. 1H): “C-NMR : 25.7 t. 
W.~t,36.jlt,j8.51d,38.5it,~i.7t,44.8d,’~5.41,49.3d,50.9d 
53.7,55.5,82.3 d, 109.44 216.3 s; MS 25O(M+. lo), 219,190, 
172,162,136,132, 131,119,118,117.105. !Q, 92,91,80,79. 
(Found: C, 72.22; H, 8.94. Cak for CIsHssOs: C. 71.97; II, 
8.86X.) 

rel - (lS,3S,6R,8S,l4R,l5S) - 4’ - Oxa - retmcyclo - 
[6.5.1.1~6.0”~‘~lpenradecmr-5.11 -dione(lJ) 

At reilux temi 0~795 g (z.9 mmol) ofcn&-13 w dissolti 
inlBmlaladalAcOH.APtcr30min7m1(8~)~~rico 
was ad&d and reflux continued for i5 .c -The-hydrolysis 
productswtrecxtractadintoCH,C1,~freedfroaDacidwith 
a soln of K,CO,. The crude product was stirred in 30 ml 
acetone containing 1 ml 1 M perchloric acid and oxidixed with 
Jones reagent at v. After work-up. chromatohaphy (ether- 
CH,Cl,, -1: 1) and further p&cation b HPiC (t- 
butyhnethylether) gave 0.069 g (0.29 mmol, 1 or /d 14 as white 
crystals, mp. 150-152”. R, (t-butyhnethylether) 0.22; IR: 
1760, 1748. 1700, 1200, 1180; ‘H-NMR: 1.1%263 (stack, 
14H), 2.63-3.68(atack, 3H), 4.78 (dd, J = 6.6,5.4 Hx, 1Jij; MS 
234(M+j,216,&,205,177,176,134.133,131.117,105,94,93, 
92,91,79.(Found:C,71.92;H,?.85.CakforC,.HH,,O,:C. 
71.77; H,7.74%.) 

Photolysisofthepotaadumsatf rel- (lR,3S,6&8S,l4R,l5S)- 
4-oxo-&rrtiyeIa[651 13*‘B~s,penrafecan-511-dia- 
1 - (2.4.6 - nH.wprop&kry&bnyl)hy&~o~ (li) 

Hqdrazone 15, prepa& from 01)65 g (0.27 mmol) pure 14 
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and 0.084 g (0.28 mmol) 2,4,&iisopropylphenylsulfonyl- REFERENCES 
hy&arideinCH~,~rdingtoRef.23wasdqxotonatedin 
a quartz cuvettc with 0.012 g (0.295 mmol) KH in THF under 

“J. H. van? Ho& Voorstel tot uitbreidingder tegenwoordig 

Ar. After 10 min the dear, ydlowish soln was imadiatat with a 
in de scheikundc gebmikte struktwformuks in de ruimte, 

125 W high pcmure lamp. After work up. the crude material 
Utrecht(1874);cf.0.Krii~ChnnZ.&135(1974):’J.A.Le 

was analysed by GC. Besides triisopropylbenxenc and 14 four 
Bel,Bull.Scc.Chim.Fr.22,337(1874);cf.J.Weyer-Chon.Z. 

nroducts were detected which were separated off bv 
8,143 (1974); see alao, F. G. Ridell and M. J. T. Robinson, 

‘chromatography with ether as duent (0.025 gof material) and 
Tetrahedron 38,2001(1974). 

analyscd by GGMS (SE 54, #) m. 200? fnroduct ratio 
‘A. v. Baeyer, ikr. Dr.&h C&a. Ges. l&2277 (1885). 

(retention &es in minj: 3 (6.9):4 (7.3): 77 (7.6: 13 (8.1)] and 
‘1. F. Liebman and A. Greentwm. Strained Ora& 

by NMR spectra. Major component 16 (or its regioisomer): 
MO&&S. Academic Press, New York (1978). ” 

MS 218 (M+), 190,173,144.131.117,105,91.79.77.66: ‘H- 
‘P.E.EatonandT.ECo1e,J.Am.Chem.Soc.86,3157(1964). 

NMR: 0.59-2.73 (stack, 5 15.5H), 2.73-3.56 (stack, 2m-4.78 
‘H. Jmgartinger, A. Goldmann, R. Jahn, M. Nixdorf, H. 

(dd. J = 6.6, 5.4 Hz 1H1 5.38-5.90 (stack. 1.5H): 13CNMR 
Rodewald, G: Maier, K-D. Maisch and R Emrich, A&w. 

(without ‘w): 25.9,28.8,35.0 (365), 36.7 (44.6), 44.1,44.2, 
Chew. 96,967 (1984); Int. Ed. EMU. 23.993 119841. 

44.4,45.4,51.9,54.9,83.8,130.6. The MS spatra ofthe minor 
6L. A. Pa&e&, R. i Temamsky, D.‘W. Balogh and G. 

component and the other two by-products (3% respectively 
Kentgen, J. Am. Chew. Sot. 105,5446 (1983). 

4%) also have m/z 218 (M+). 
‘K. B. Wiberg, Accts Chem Res. 17,379 (1984). 
-W. Htickel, Theoretische &mdlagtw der organischea 

CJremie,Yol. I, p. 252 Akad. Verlagsges, Leipzig (1931) ; bT. 
Wagner-Jaurertg Stereochemishv (Edited bv K. 

(all&)-[5.5.5.5-jFerane 6 F&de&erg a;l;i F. Deuticke), p. 852. f&rig (1933). 

(a) A sample of 3 mg (0.013 mmol) isomericatly pure 14,20 ‘OH. J. Monkhorst, Chem. Commun. 1111 (1968); ‘R. 

mg Pd/C and 4 ml Hs was sealed in an ampouk and heated to Ho5ann. R W. Alder and C. F. Wilcotf Jr.. J. Am. Ckm. 

320” for 4.5 h Extraction with CH,Cls gave l-2 mg oily Sue. 914992 (1970); ‘K. B. Wiberg, G. B. Ehison and J. J. 

product, which according to capillary GC consisted of three Wendoloski. Ibid. 98.1212 (1976):‘J. B. Collins. J. D. HilL 

products in a ratio of 85 : 3 : 4. As revealed by coinjection with E. D. Jemm& Y. Apeloig, P. v. R Schleyer, R Seeger and 

anauthenticsampleontothrcecolumnsthcmaiorcom~nent J. A. Pople, Ibid. 98,5419 (1976). 

is6[conditions:(a)SE-54(2Om),90”,isothet&, 16.2&;(b) r&R. Keese, A. Pfenninger and A. Roe&, Helo. Chim. Acto 62, 

CW 20M(20m).6~220°/3” min-‘. 17.6min:lc)OV 1701120 326 (1979) ; bA. Pfenninger, A. Roesle and R. Keese, Ibid. 66, 
VI, 

m), 4&~/3”‘min-‘, 27.14 min]. The minor component is 493 (1985); ‘R. Keese, N&r. Chem. Tech Lab. 30, 844 

starting material 14, whereas the third product has not been (1982). 

identified. ” W. Luef and R. Keese, Helo. Chim. Acta, to be submitted. 

(b) A sample of 50 mg (0.18 mmol) 13 and 0.3 g Pd/C on ‘* P. Murray-Rust, H. B. Biirgi and J. D. Dun&, Acta Cryst. 

charcoal(l0~)wassealadunder H2inanampoule~d heated B34,1793 (1978). 

to 310-315” for 6 h. The oroducts were extracted with I3 2: W. C. Han, K. Takahashi, J. M. Cook, U. Weiss and J. V. 

tritluorc&loromethane to give 10 mg of an oil. Capillary GC Silver-ton, .I. Am. Chem Sot. 104, 318 (1982). 3: W. G. 

(100“) and GGMS revealed four major components in a ratio Dauben, unpublished results. We thank Prof. W. G. 

ofa:b:c:d=9:19:27:16. Dauben for- communication of these results prior to 

Compound b (~6): (rel. time 6.6 mm); MS 176 (M+), 149, publication. 4: V. B. Rao, C. F. George, S. Wolff, W. C. 
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