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A~-~-Dimethykna7~,xabyclo[221]btptan~ availabk by raludion and debydration of the 
furan&maroyl chloride Dkls-Aider adduct, undergoes ready dibromacyclopropanation at one of its 
exocydic doubk lnmdn. Tbecownding cartmsoid, generated by reaction of tbcdibromidc w$.b 4 equiv of 
an organolithium reagent, - the Skatteb0l rearrangement to provide a hmd qdopdadhe ring 
which is immcdiatdy dcprotonatod. This anion Ments to a Mvcne a&oxide to w&h thclbrganolitbium 
mgcnt su~ucntly adds. The resulting anion, namely 9, provides fulveets of type 3 on workup. The us of 3 
as a dicne in Die&Alder cydoadditione is demonstrated by the condensation of methyl derivative h with 
dimethyl aaAylcncdicarboxylate and (Q&2-bi@cnylsulfonyl)cthykne. The question of face s&ctivity is 
raised. For the bissulfone adducts 21 and 22, reductive dcsulfonyEat.ion with l-P’/, sodium amalgam delivers 
hydrocarbon 23, the first known member of the 1,7cydoalkmonorbomadinadiensclasa of mokcuka * “C-NMR 
measurements show that 23 in as polarized as its simple non-annulatcd prototype and is unstrained. 

The parent methylcnenorbomadiene molecule(l), first 
synthesized independently in two l&orator& some- 
what more than a decade ago,l*l was immediately 
razognizcd to be a unique hydrocarbon. The substance 
possessesalargedipolemoment(0.71 D)andexhibitsat 
strikingly high field (a 3.63 in CDCI,) a signal 
attributabk to ita mcthykne protona While these 
pqertias are unusual, it is the I%-NMR ad 
photoeibctron (PE) spectra of 1 that manifest moat 
clearly the existcnct of pronoun& h omoconjugation. 
Thus, C-7 in 1 resonaf~ at 177.1 ppm, a record 
downMdshiftfora.noMnicCato~3Theappaaraace 
ofU3rt78ppmis~nsideraddiagnoslicofhigh~ge 
density at this site, although ti conclusion has been 
cont&ed.4TheHOMOof1iar&edby0.3cVrelativc 
to that in norbomadicne as a dire& conaquence of 
crd longicyclic interactions between tbe exocyclic 
double bond and remaining K system. The ultimate 
colnSquence is development of bicy&afomatic 
character and polarii&oa of tie C-7/C-8 double bond 
as in 1 b. These conclusions are supportal by CNDO/2 
azbd hUNDO/ calculations.’ 

The developments to date in this area have focused 
primarily on elucidating the 

‘c?po 
nseotl totheaction 

ofuniparticulat# electrophilcs and tothe preparation 
ofderivatives substituted at C-8 with electron-donating 

and -withdrawing groups? In our view, annulated 
mcthylcnenorbomadit of type 2 could prove to be 
informative molecules. Clearly, as the size of n is 
rcducd, some warping of the parent framework must 
develop. Although the extent to which incremental 
enhancement of the strain energy by this means would 
perturb ekctronic inWraction within this par&&u 2 
system is unknown, special interest would accnn to the 
resultant -al changa~ Furthermore, if suIn~~ms 
posse&n% these strrctural f=Wes were &vailablc, 
sewal interesting mcchas&tic problems could be 
ad&e8sed. 

Prior to the present effort,’ no annulated trienes of 
general formula 2 were knowr~~ Several 1,7- 
alkenonorbomanes have racantly commanded 
attcntio~e’z but of coursctheaptheticroutesutiliaad 
to gGn aazesa to these systems arc not extendrbk to 2. 
Accordingly, we set out to develop a protocol cap- 
able of giving rise to 1,7-cyclohexenonorbornadicnes 
(2 n = 3),thetimunbarsofthisserics. 

Our strategy envisioned Wmplction of the requisite 
framework construction by DieIs-Aider addition of an 
acetylene synthon13 to fulvencs such as 3.14 The 
presence of the R group was to allow for suitable 
distinction between the two faces of the fulvcne, to 
provide adequate scope to the process, and to cause the 
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two endacyclic double bonds in 4 to be racognkbly 
different. 

On this basis, the present investigation was reduced 
to dcvdoping a feasible route to 3. In this connc~ 
tion, the ability of 7-oxabicy&[2.2.l~eptenes and 
-hcptanes to undergo base-promoted retrograde 
Michael reactions under mild conditions gave cvidcmx 
of promise.“’ The conversion of 5 to 6is illustrative. The 
versatility of the approach rests upon the ready 
availability of the starting materials via [4+ 23 
cycloaddition to furaes The extrapolation in thought 
centered on cydopcntadicnide anion 7, whose 
fragmentation as indicated would relieve bicydic strain 
and deliver 8. The ultimate intention was not toisolate 8 
but more simply to cause this alkoxide to react further 
with an organolithium rcawnt of choice to give 9. 
Ejection of the oxygenated functionality in 9 would 
complete the conversion to 3. This pivotal step would 
presumably occur by dehydration during the workup 
process. 

A straightforward route to 7 appeared to reside in the 
Skattebel rcarrangement,16 notwithstanding its less 
than predictable serviceability in strained bicyclic 
systems. i ’ Preparation of the requisite 2,3- 
dimethylene-7-oxabicyclo[2.2.1jheptane precursor 
(12) was realized by direct application of the general 
procedure developed by Butler and Snow.‘* Thus, 
condensation of equimolar amounts of furan and 
fumaroyl chloride at 0” in the absence of solvent” 
provided adduct 10 in 

P 
uantitative yield. Use ofsolvent 

as previously directed ’ led to equilibrium mixtures 
containing much less (- 33%) of the desired product. 
Although cold storage of these mixtures resulted in a 
shift toward 10 in the equilibrium, the aforementioned 

7 Katsubeand ceworkcm’* have reported the preparation 
of llm by reduction of the dimethyl cater of 10; however, no 
analytical data wa8 prestntai. 

3 

solven t-Fraa 

bLi 

9 

proocss enjoys significantly greater 
preparative value. A comparable equilibration has 
been previously noted in the Diels-Alder cycloaddition 
of dimethyl fiunarate to fura.n.a1 

Immediate rodu&on of l@ with lithium aJuminum 
hydride provided diol llr c6zicntly.t Subsequent 
catalytic hydrogenation, his-tosylation, and twofold 
elimination with tassium t-butoxide furnished 12 as 
a cobrless oil. iyD 2 Heating 12 with 1 cquiv of 
phenyl(tribromomethyl@nercwy2~24 afforded a 3 : 1 
mixtureofsttteoisomcricdibromocycloptopanes 13 in 
good yield. 

Reaction of 13 with 4 equiv of methyllithium in ether 
at room temperature, conditions now viewed as typical 
for the Skattebsl rearrang~ment,~~*~~ gave rise after 
workup by silica gel chromatography to 3a (8%) and 
indcne (15,1%) aa the only high R, components, The 
remainder of the reaction mixture consisted of a 
number of higher polarity product8 posswsing 
hydroxyl substitution. When several attempts to 
convert this global ensemble to 3a by various 
dehydration methods were to no avail, further char- 
acterization of the individual dehydration methods 
was not pursued. 

Hydrocarbon 3a, the first reported example of a 
5,6dihydro-4H-indene,14 is a yellow oil having an 
exceedingly bright iridescence. Its ‘H- and 1 3C-NMR 
spectra (Experimental) are characterized by well 
separated signals that are ‘fully diagnostic of, and 
consistent with, the structural assignment. Addition- 
al confumatory cvidtncc m be found in its reac- 
tivity under Dick-Alder conditions as described 
subsequently. 

The generality of this process was demonstrated by 
entirely comparable exposure of 13 to n-butyllithium, 
phenyllithium, and cyclopropyllithium. The resultant 
bright yellow substances 4M were isolated with equal 
case in 6-l 2% yield. Although the absolute yields of the 
fulvencs are low, the reactions are readily amenable to 
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scale-up and the preparation of relatively large 
amounts has proven quite feasible. 

In the n-butyllithium example, a signikantly larger 
than normal amount of indcne is formed (18yJ. A third 
hydrocarbon identifiad as the acetylene 16 (6%) is also 
produced. The p=a in 16 of a terminal triple bond 
was sum by IR &sorptions at 3310 and 2100 
cn~-~.‘~ Gatcd dazoupkd ‘%-NMR measurements 
provided the anticipated acetylenic C-H coupling 
constants of 250.4 Hz”’ for the terminal carbon and 
49.1 Hz (long-range coupling)2’* for the internal sp 
hybridized carbon. Off-resonance 13C-NMR and I%- 
‘H oomlation studies permitted assembling of the 
entire carbon skeleton. In particular, ortho substitution 
oft-be benzene ring, indicated by astrong IR band at 760 
cm - ‘, was confirmed by ‘H decoupling. Actually, the 

Cl 

143 3 

+ 14.8 

I6 

chemical shifts of the bid carbons within 16 can 
be dody approximated by e&able weighting of the 
shifta preatnt in the two model sy~tcms n- 
butylbenzenc2” and phqiacctylcnc.2” The point of 
refLercn& is benzene (“C = 128.5 ppm). The relevant 
information is contained in the formulas that follow. 

A reasonable hygothctical mechanism for the 
formationof16ctntcrsaboutaltcrnative~n~ion(in 
part) of carbenoid 14 to vinylallenc Uk2* Attack of n- 
butyllithium on 18 to cleave t&e oxygen bridge leads to 
19 with the n-pcntyl side chain suitably appded. The 
subsequent dehydration and oxidation of 19 to produce 
16 = OCCUT during processing of the reaction mixture. 
The allenc-acetylene isomerization is ccrtain.ly a well- 
recognizd phenomenon. 

Next, the 3 + 4 conversion was specilical~y 

CZ c3 c4 

129.1 128.2 125.7 

+0.6 -0.3 -2.8 

4 
HH 

122.6 

-5.9 

132.2 128.2 128.5 

+3.7 -0.3 0 
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3.7-03 = 131.9 colcd. for It obsd. for 16 

1.47.0 t45.61 
131.9 132.86 
128.8 128.74 
128.2 128.70 
125.4 125.51 

-0.3 + 0.6 = 128.8 123.2 121.45 

addressed. In a preliminary cqxriment dcsignd to 
gauge the dienic rutty of %, the fulvcne was 
allowed to stand with dimcthyl a&ykncdicarboxylatt 
in chforoform solution at room temperature for 6 days. 
bung this time, [4+ 21 ~~lo~~tion occurred with 
greaterthan950/,efficicncy toprovidean 85 : 15mixture 
of~andb.TbesttreochGmicalaasi~~tsrutbasad 
upon the assumed prekrcntial approach of the 
dienophile from the less hindd surface of 30. 

In analogous fashion, 38 was exposed to (Q-1,3- 
bis~heny~u~onyl~th~e29 in dichloromethanc sol- 
utiond~ng# hr at 20”. An inseparable 70 : 30 mixture 
of 21 and 22 was isolated in 71% yield A very minor 
amount of the remaining two isomtric possibilities was 
also detected. A series of proton decoupling 
experiments permitted unambiguous structural assign- 
men\ to the pair of major disulfon~. For example, the 
absence of spin-spin paragon bctwcen the bridge- 
head and ncigbboring a-sulfonyl protons in 22 requires 
that the PbSO, group bonded thereto have an exo 
disposition. The methyl orientation in 21 and 22 has 
again been assigned so as to pIact it more remote from 
the s~onyl substi~~~. However, this particular 
stereochemical issue is inconsequential to our goal 

SO,Ph 
200, R,= CH3, R,=H 

b, RI = H, Rg= CH3 21 

22 2s 

19 

since subsequent bufkrcd sodium amalgam reduction3 
of the mixture of ~s~on~ led ~~~en~y to 23. 

The ‘H-NM+! spcctm of 23 rcfkct.s the 
dissymmetry introduced by the methyl group. Its l”C- 
NMR parameters support the conclusion that 
homoconjugative interaction between the individual z 
segments is fully operational. Thus, theche~~ shift of 
C-7appcarsat 171.3ppm+shiftcdupficld tothecxtcntof 
5.8 ppm relative to that of 1 (R = II). This lcvcl of 
shielding ~~0~s nicely to the mono~yl substi- 
tution plan at C-8, since C-7 in 1 (R = CHI) is seen at 
165.7 ppm.* In fact, the incremental Appm values of 
5.65.8 indicate that 23 is strain free as suggested by 
molecular models. 

Among the potential apportion of 1,7+zycbhexeno- 
norbomadienes such as 23 is the possibility that they 
m&ht serve as precursors to quadricyclancs30 having 
two quite difftrtnt ~c~oprop~~ ring su~t~tion 
plans. In addition, the R substitucnt in the laterally 
f&cd cyclohexcne ring of these valence isomers can be 
utilized to probe possible tong-range electronic and/or 
steric control of cycloaddition reactions invotving 
el~tron~~fi~ent okfinic ~n~~.31 A dourly 
interesting variant of this chemistry would involve 
structural analogucs wherein the dienophile is tethered 
by a car@n chain to the cyclohcxene ring so as to 
permit intramolecular bonding between the linked 
structural &nltnts* 

(2 - eJ&?,3 - exe) - 7 - otifc~ro[z2,l]kpf * 5 = me * 53 - 
~~c~~~y~ C~~~~ ilo) 

Fnshly distilled fumaryl chloride (77 g, 0.5 mid) was added 
dropwise to freshly distilled fiuan (34 g 0.5 mol) at 0”. After 30 
tin at the same tcmp, the mixture solidified to aEord a 
quaatitativcyicldof10as~~orffirsprimas;90N~’H-NMR 
(CDCI,,656.706.4S(m,2H),j.42(m,2H),4.08(n;l,lH),3.32(4 
J = 4 Hz, IN). This mat&al was directly rsiuad 

(2 - endo. - exe) - 7 - Oxubicyclo[2.2.1]hcpt - 5 - ene - 2,3 - 
dimethtmof 

Powdered 10(111 g, 0.5 mol) was added ~utio~~y ia small 
portions to a stirred slurry of LAH (38.0 g, 1.0 mol) in 1: 1 
tetfaby*o~th~(l050~jatO”.Themixturrwass~ 
at 0” for 3 hr and at 10” for 15 hr and subsaquentiy qucnchsd 
with 20% KOH aq (150 ml) and water (150 ml). The organic 



1793 

8ohlwaadt!c&tlkd,Q#d,andevaporat4!ld toafford31.5g(4l%) 
of dial as a #Iorb ail. continuou6extraction of the Al ults 
lrithetbarforl8hrprovidad~~~3*6gofproductto 
give an overall yield of 81p/o ; IR (ma., cm - “) 3440,3ooo, 2920, 
2875, 1405, 1315, 108Q 1025, 895; 90 MHz ‘H-NMR 
(CD,COCD,,6)6.33(m,2H),4.81 (m, lH)c4.69(m, 1H),3.70- 
3.10(~asaf~6H),2.01.18~~of~~~20MHzL’LC- 
NMR~~~~~,~}l37.17~l~.i~,~.~,~31,65.1~ 
64.67*46.%, 46.19; m spertws it&Ix (M+) csdc lB.O57S, 
obsd 120.0555. 

I2 - en&,3 - exe) - 7 - Oxabicycio[2.2lJheptane - 2,3 - 
dime-ham1 (8 la) 

A~lnof~~a~ve~~~23~0~7rnol)~M~H~l~~) 
containing lV/, Pd-C Il.5 g) was hydrogenated at SO psi until 
Hz consumption ccasai. Alter filtration of the catalyst, solvent 
was removed in m to give 40.4 g f94Q of 118 as a colorkss 
oil; IR (neat, cm- *) 3450,29?0,2920,2880,1t9Q 1090,1040~ 
970; 90 MHz ‘H-NMR (CD$QCD,, @ 4.60-3.20 (W of 
m, 8H), 2.30-1.10 (scriu of m, 6H); 20 MHz 13H-NMR 
(CD@XD~, ppm) 78.95,78.83,65.29,63.23, Sl.64,49.94, 
30.40,24.75 ; rnas qxmum a& (M l - H,O) caic l40.0838, 
obsd 140.0809. 

AsolaoffI~(~.Og,0.13mol)inpyridine(~mlfwrsadbxt 
drop* to a SW cooI& {O”) soln of ~t~~~onyl 
chloride (53.l& 0.27 mol) and ~ylaminopyridine (100 
mB)inpyridiac(200ml).~mixtunwasstirradat~for 15 
~*~u~~~~wa~(~~)~~xt~ withCH*cI~ 
(2x200ml),Tbecormbinbdo~txtractswcrr:w~with 
10% HtSOi aq (3 x 100 ml) and water (until neutral) prior to 
drying and evaporation to $cld 45.5 g {75x} of 1 lb as an 
almoist Qolorlcss oil that YalidiW upon standin& mp. 116 
1 W(from MeOH);IR(CHCI,~“‘)2980,2924 1598,1360, 
1190,1f75,1095,955,810; 90 MHz ‘H-NMR (CIX&, 6) 7.75 
fm, 4H), 7.34 (m, 4H), 4.52-3.68 (Mxies of m, 6H), 245 [s, 6H), 
200-1.20 @I, 6H); 20 MHz ‘“C-NMR (CDClj, ppm) 145.20, 
145.10,13290,13279,130.06,127.93,7&~,77.~~71.1~69.70, 
46.85,44.77,29.19,23.94,21.6S;masssp#rtnunm/z(M+)calc 
466.112o,obsd466.1132. 

A soin of lfb (20.0 g, 0.043 mot) in anhyd ~F(~ mI) was 
trcatodwith t-BuOH(14.4g;al3mol)ondstifiadPtM”Zor 15 
hr. The mixture was dilutai with ice water (300 ml) and 
extracted with CHzClz (3 x 300 ml). The combined organic 
extracts were washed with f@A HCI aq (3 x 100 ml), 5% 
NaHCO,aq(l x loOml),and watcrfuntilorePrxral)thendried 
and evaporated to yield a dark yellow oil, B~&t~b~b 
distillation of this reaiduc provide! 26 g (SOD/ of 12 as a 
colorless oil, b,p. < 2W at 35 Torr; IR (CDU,, an- ‘) 3097, 
2965,1653,1462,1423,1300,f248,I194,987; 90 MHz ‘H- 
NMR {CDCi,, S) 5.17 (q 2H), 4.89 {s, 2H), 4.80 (m, 2H), 2.W 
1.20 (series of m, 4H); 20 MHz 13C-NMR (CDCI,, ppm) 
148.65, 100.37,81.07,29.35, 

2;! - Dibromo - 3’ - methyknespiro[cycluproopopane - 1.2’ - 
[7~ox~icyc~[~l~~p~~ (13) 

A mixture of 12 (I.0 g, 0.008 mol) sad phcnyl- 
~t~bromome~y1)~u~ (4.3 g, 0.00s molf in anhyd bcn- 
zcnc (10 ml) was hcatcd to rcflux for 6 hr. After cooling, the 
pdpitatcd pbcnylmcrcuric bromide was filw and the 
fW8tt was ppss#1 through a cotumn of neutral alumina 
(e1ution with bumexit (m ml)). Evaporation of sdrmt 
providal2.1 g18~/~da3:l~ofiso~ofli3rsaC#ale 
yetiow oil ; IR @cut, un - ‘) 2990,2955,l668,1427,1343,129S, 
1192,1165+ lOlO,$~;~M~ ‘H-~R~~~~S.l3(~ 
0.75H),S.M (a,0.7SH), 5.00(s, 0.2SH),4.99(s,OZ?I),4.77(d, J 
= 4.8 I-40.75H),4.71(s,0.25H-),4.68(q0.7%#),4.36(d,J 3: 4.6 
Hz, 0.25Hf, 231-1.65 [ti of m, 6H); 20 MHz “GNMR 
(CDCls,ppm)lSWS, 1~31,103.93,84.47,84.14,83.81,81.79, 
~.U1,4293,37.61,35,59,3265,31.16,3~,28.81,27.55,26.30. 

A 1.57 M~~ofMe~~~~~.~l mo&netharwaaaddai 
to a soln of 13 (3.0 & 01010 mol) in &G wnt aohni (300 ml). 
Thcmixtun_wUstinWiEM15hrrt#Y”md~~~iet 
wa~(l~~~~~c~~~~~~~~ 
pl.WicwaWxtr8ctcdwithdbar(2x lahni)&ndthe00ra~cd 
organic solus wcfe w&WI with rrabr (until funltra& dri& 
and evaporated to yicJd I 6at: yulbw oil. Prqecrative thin 
layer sitice gel chromatography et the r&!&sue (ClUtiDri with 
pcntancf provided IO9 mg (8%) of JI as a yellow oil ; IR (neat, 
cm- ‘) 3@75,2960,2928,1655,1495,1425,1345,925,818,750, 
67S;300NH;r’H-NMR(CDC13,~6.74fm.1H~.6361m.1W~, 
6.1~.IO(m,ZH),2.70-2.60(a 1kfl.2 i;I-2 !~~uL~HL I SrC 
1.85 (m, IHI. l.S~lI.41 (m, IH}. 1.25 (d, J = 3.9 Hq 3H); 20 
AI Hz ’ ‘C-FJ MB (CDCI ., ppmj 144.81 TV, 139.6s is), 138.37 
(d), 132,24(d), 122.02 Id), I t 9.34(d), 33.86(t), 30.22(d), 26.97 
(t), 19.36 (9); mass spasrum mfz (M ‘) GBlc 132.0939, obsd 
132.0906. 

A 0.25 hi SOL of my pm o-BuLi (63 ml O.Ul6 mol) 
in ether was added to a @In of 13 (1.2 & 0.0041 mol) in the same 
Jolvent (200 ml). The mixtwc was aimd at 20’ for 15 hr and 
pcnued into ice wrtcr (1SO ml), The orgauic layer wa3 
separatdl,thc~~phaae~sxtrtctsdprithether(2x 100 
ml], and the comb&d or@c s0lfu1 were washed with water 
(untilncutral),dricd,andeva~mt4d toprovidcalightorangc 
oil. Prcp&rativc thin l&y@r silica *I ~~~~~phy of the 
residue (eluticm with pcntane) tiorded 36 mg (16%) of 16 and 
54 mg of a 1: 3 mixture of 3) (6%) and indcnc (15,180/d. 

~o~3b:~MHz1H-NMR~~~,~6.74(~lH~6.47~~ 
tH~~12(m,~~2~234~~~ofm,3H),207-1.9S(m, lH), 
l.8S-1,7O(m, lH), l.S8-l.29 (ties ofm, 6H), 0.95 (t, J = 6.9 
Hz. 3H); 20 MHz “GNHR (CDCl,, ppm) 138.44 133.63, 
13227,13216,12248,ll9.47; mass spadrum m/r(M+) talc 
174.1406 obfd 174.1417. 

Fw 16: IR @cat, a0 - “) 3310,3080,3035,2975,2940,2875, 
2110,1490,1470,f385,755; 300 MHz ‘H-NMR (CQCl,, a) 
7.48-7.12fstriesofm,4H),3~3{s, IH1,279[t+J = 7.8Hz,2H), 
1.67-1.62 (m, 2Hf, 1.37-1.32 (m, 4H$, 0.924.87 (m, 3H); 300 
MHz’~C-NMR(CDC~,,~~~) 145.61(#, 13286(d), 128.74(d), 
128.70 (d), 125.51 (d), 121.45 (s), 82.50 (d), 80.36 (d), 34.45 (t), 
31.67(t~3~31(t~~51(t~14.03(~;~~~~~z(M+) 
talc 1721252, obsd 1721276. 

A 0.93 M soln of freshly pm PhLi (13.7 ml, 0.015 mol) 
inctherw~~~toasolnofl3(l2g0.0Mlmo1)iathesamc 
solvent (250 ml). l%e mizturc wm stirred at 20” for 15 hr and 
pouradintolocwater(140ml),~orgadw:lmtyawssrcparatad, 
the aquwlus phase was extracted with ether (2 x lo0 ml), and 
the combined organic solns wcm washed with water (until 
neutral), dried, and evaporated to provide a light orange oil. 
Purification using prcpaWivc thin layer silica gti chromatol 
gmphy (dution with pentan@ gave 74 mg (pd of St as bright 
yellow crystals, xr~p. 16S-166” (from Etch); IR (near, un- ‘) 
3040,29X, l650,1495,1455+ 1343,1075,855,763; 300 MHz 
‘H-NMR {CDCls, b) 7.52-7.19 (m, SK), 6.86 (m, 1I-Q 6.49 {m, 
lH), 6.25 (m, lH), 5.87 {s, 1H), 3.92-3.88 (m, lH), 264-2.49 (m, 
2H), X2-1.97 (m, 2H); 20 MHz ‘3GNMR (CDCI,, ppm) 
145.43, 144.77, 138.38, 137.12, 13236, 128.32, 128.04, 126.35, 
125.04,lf9.79,4254,34.~, 26.84; mass spbctrum wz [M “) 
fzalc 194.fO95, obsd 194.lO87. 

A 0.45 M soln of freghly prcparcd ~~ropy~~~ f 19.0 
~0.0086moi)inethcrwasaddcdtoasohaof13(0.63g0,002l 
mol) in the same solvent (125 ml). l%e mixtuna was stirred at 
aoaf~l4~andpourad~toiawaterf7sml).~organiclaycr 
was separated, the aqueous phase was cxtractcd with ether 
{2x SO ml), and the combined organic sob were washed 
with water (until neutrals drid aad evaporatai. Purilication 
of the =ulting oil using preparative thin layer silica gel 
~~~ato~phy~~1utio~~th ~~)~~~~rng~l~~) 
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