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mcentlywz~rt&'ahriefsynthe&5of (f)~thylshikimate (4) throughthzsterecamtmlled 

baselxamted Ll(Me3ti)2Nl rhg-qmhg of the 7-axabicyclo[2,2,llhsptens (1),2 follwd by 

~-dmyamylam [oEO4loftheprawtdknaalaIhl(2), pxobckdas the~darivative 

(3). A ~l.celysimFlarqmthesishaa reomtlybsendescribdbykdrigoetal.3 

02Me 

/ Q \ 
R 

2, R:H 
3. R:t-BuMo2Si 

wemwreco~thatwhenthc-silylether (3) isbateawlth iodine,silver acetate and acetic acid 

cmtahiwmter (leq.) abdmxyacetate (5h.s &Jtaimd In MO% yield. m.tspIzcductmaythsnbs 

haoztylated and desilylated to give (*)el shlklmab. SinoetlE&@Vb&bnsteps~ 

virtuallyquantitativethacweral_lyleld (26%) fmnthsxkbzt (1) issirnilartothataffordsdby 

theoauylatkntechn@s wshavsalmsadydescrikd,lhtlnpractioethbntw pIxc&umisfarmDre 

ammientandmchlesstlms~ 

PmvialslyuseprsdicbdarxIlzhenFd thsl-mgeTBlcGgrwpinthaethe.r(3)todirectowrylation 

tothelesscraded a-face of the d.hnz syetw. 

rlEcbnim4of the Pnh3t 

Hamver,inthspmsentstudyshouldthenonml 

rextionprevail, iaIinat.lmatthe A3-bandmst~preferentially 

E to the B-orientated silyloxy grap giving the intermedFate kdiniun species (6). Sinoa ths 

-I= (5) is the cxllyisolablepEductpartmpathmof thE!.mpe&ed a-lcdin.lmcatlon (7) 

isrulBdmt. 

#Chmkalshift data ski muplirq ~constants almost kbntical to W for shikimic acti 

ani ita trieoetate. 
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An altarnative mechaniem is psdble. mJ3MJ.chwl&uLhxlofaoEkate fan frm the a-faoe at C-4 

pexhE@smediatedbythesilvercaticn,may~ ekctqhilic attack of iodine at 03[ W+(S)l. 

Eventually~s~leadtotksameaoe~~ion~1o~asthat~fmmthetypical 

PrEfm3treactim. 1tlsl.nwmtm, lYxever,thatallyaY3~isabtainedfrom 

therifpophgofthb~ htmmdiateforinaaimilar rea&hluFcrIthefreeal&l 

(2)ml&llessaalsctivityia okaemdandecnren~are~. lhesa are: m-1 

3a+cetoxp4a,5~~ (12) (fMethyl4a-aceWxy-3~B-dihymPJcycy~ 

(11) (ratio 2.5:1, yield 28.591, (f)-m8thyl 4a~56~3@-~ ldEeIma* (13) and 

W-mthyl 48-a=tow- 56-hydmxy3o-iodocycl (14) (mt.b 4:1, yieId 8.4%), Mel 

3B-amnxy-5%~4a-~od=yc~ (15) & (tbeexyl 30 ~56~46-iodoeyclo_ 

he.emaiz (16) (ratio 5:1, yield 6.7%) a& methyl v, (13%). m hinary mhture 

wasaqmratxdbyflaahchuaa~y~the~~S~ detemwdby’3cti’Hm 
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we thank O.W. I%warth, Ordersity of Warwidc, High Field N.M.R. Service, for reccnding spectra 

and forhslpful advice. 

All m.p. are oxrecbd. 'H N.M.R. spsctra were recorded at 100 or 400 Miz and 13C N.M.R. spectra 

at 22.5Wiz; dmnical shiftswere nmsureddarnfieldrelativeto lzlxmthylsFlaneasln~ 

standard except for thcee carpoundsbaring aO-t-kutyldln&hylsilylgxup. Here&lomformwas 

usedasmzrnalstandard. 

(2) -Methyl !hw3-t-buty~ls~y~~-l,3-.lbmee (3) t-Butyl.dlmzthylsilyltriflate 

(0.7an3, Ml) was added to 2,6-lutldirsz (0.5au3, 4.krml) at O°C and the mixture was stirred fox 

30 ml.mlzs. zhe hydnnty diene (Z), (0.31g, 2mml) l.n tiw (2an3) Vas then slmly 

introducedtithemlxture siArred for a further 30 mbmtes. After th.ls time, t.1.c. analysti 

shcwedthatallthehydroxydiene had reacted to give a single product (Rf 0.77, Sio2, 30% ethyl 

&zetatx in 60-80°Cpetml). me LeBction lAtureuaspcuredartoiceMdsatura~aqueals 

scdiunhydrosen CarfxMteandextractedtithditi rumthaw (3x15an3). me dry, anbir& 

~~e~eMparatedtoyieldthe~ilylderiMtive (3) as ~Oi.lUh.lcfi~plrifi~ 

bychrcmatogra~hyonashort-pathsilicaoalrrmnelutingwith30%ethyl~tatein60-8O~Cpetrol 

yield O.Slg, 95%; A_272m1; v_ (an,) 171ocr;1; 6,(alC13) 0.20 (8, 68, (c3)2Si), 0.91(s,9H, 

(e3)3CSi), 2.62(=, 2H, %,5'8H"# $j2'3H", Hz- 6), 3.68(s,3H,CKX3), 4.45(bt, lH,H-5), 5.95b, 

2H,H-3,H-4), 6.86(m,lH,H-2)~ 6c(m3)-4.56 (3~, (g3)3cSi), 18.2(s,(a3)3ai), 25*9(-p (a3)2 

si), 31.6(t,C-6), 51.6(q,e3), 65.5(d,C-5), 123.6(s), 127.4(s), 128.4(s ,,129.6(d,C-4), 131.9(d, 

C-3), 132.9(d,C-Z), 135A(s,C-l), 167.5(s,e). m/z (n) 268(M+, 2%), 253(3.4%), 211(49%), 

105(100%), 75(90%). lkiSmqxxndWSU&diSCtlyillthewctstep. 

mtreactionupan (f)~l5-6~t-My~lylgD(yCyC~l,~te (3) under: 

"Wet"oxxUtaw: Amixture of 8Llve.r m@alz (0.5g, 3nIml) and * (0.3@, l.smpal) in 

glacial acetIc acid (15an3) was stirxedatmkd.enttw=atme arrlvhenallFodcneWaE3~ 

thewylderivative (3) (0.4g,1.5nml) ing1acb.lacetkacl.d (8au3) was inIxc&ced. The 

reaction~euasheatedat70'Cforafurther~hansbefO~glacialeceticacidoontaining 

water (53.6u) was added. Thelnlxmrewasthenheatedfor fwtbr9bursandayellcwprecipita~ 

~1) a&had fanned- filteredoff,andwashedtith ctrlarof0m. a.acialeoeticaciduaa 

remvedfMntifl.ltratebyevaporaticnunder~~ titheresiduewasextxacted 

with~~formandtheextr~driedtMgSO4).Evaporationofthe~~extradsurder 

reducedpressuregave abmmoil, the t.l.c. analysis ofib.tch ehaRacnly_ oaqxnent to 

&Inesent. olmmatograahyonashort_pathatlicaaolrrm,elutingwith4O%ethylaQtatein 

60-80°C petrol afforded (U-msthyl 3a-acetoxy46m 56-t-butyl~thylsuyl~dlexens (5) 

(O.Slg, 80%) as a yellckl oU.v_ (l.Q.fFlm) 3150, 01725an-'; 6,(ClX13) 0.15(s,6H,(e3)2Si)r 

0.95(s,9H,(tX3),cSi), 2.20(s,3H,cXKX3) 2.30(m,lHJ-66), 2.83(m,lH,ffi), 3.75(s,3&~2~3), 3.93(m 

1H, H-5), 4.19(m,lH,w4), 5.70(m,lH,H-3), 6.76(m,lH,H-2); 6c(CllU3) -4.760~1, @3)$i) -4-98(q), 
17.4(~,(~31~)91), zo.9(q,q3), 30.8(t,c-6), s1.3(q,m2m3), 68.3(&C-3, 69.1 (G-N, 69.8(&~5), 

131_o(s,c-1), 133.1(d,C-Z), 166.5(~,a3~cxi~). I& (aI) 34504+1, 63%), 327(22%), 285(63%). 

(f)-MathYl sh.mnmte.(f)-Methyl b-m 56-t-kutylcUmthylsilyloxy-46-hydrcocycyc=a (5) 

(0.129, 0.35mnl) lnm&hanol(5cnl3)~stirredinw=s~ (2N, la?) lmtil all the 

Startingmaterialhadheen oareuned tah2urd. Mel&?molrwsthmreKmdunderredrredp==.== 

to give a colmrless oil (O.llg) (Rf 0.30, SiD2, 40% ethyl acetate in 60-8O'C petrol). 'Ihe 

physka.ldataforthbpIawtwareidenticalwiththoeeobtained prevmsly' for (i)-mthyl 50- 

O-t-bUtykUK&hylsLlylshMmate. 1tlmsthenccnverted intO (k)-mthyl shimmteasBore.'Lhie 

productuasidenticalinevexyrespectwith(f)~l ehikimate,lkutasanextrapmofofstructure 
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a nmpl.e (0.09g) wae m with aot3tic anbyd~id~ (0.14& and midine (0.14~~~~) at roaar 

V(3hYurs) togivRtbetKiacetylderivati~ of (f)StthylEMkilwz (Rf 0.35, siO2, 

4O%ethylacetute in 60-8vc petrol); v_ (l.lq.film) br. 1725a1-'8 $(CDCl,) 2.03, 2.05, 2.07 

US, Si, 3xcDa&), 2.47(m,lH,~l8.6, J+ 5-5Hz, 366 2 =I.@& H-66), 2.956n,lH, 
# , 

& 5=5.6Hz, ~+,~=1.6Hz, &,3-l.~, H-6a), 3.75(8&q), 5.22fm,lH,& 5'8Hz, &,3e,H-4)r 
I 

5.27(m,lE,~,4~, %,6e==, J+ti=5.6Hz, H-5), 5.73(1n,lH,3~,~=4Hz, c3,2=& g3,6a=l.8Hz, H-3), 

6.76(m,lH,g2 3=4Hz, & ti=l.Qiz, g2 6B=l.6Hz, H-2): 6C(axlj) 2x20.7(2x& _,), ~O.~(s,agy, 
28.6(t,C-6),'52.5(q,0&3), 66.0(d,&5), 66.8(d,C-4), 67.8(d,C-3), 131.3(s,C-I), 132.7(d,G2), 

165.9(q,g2CB3), 2x169.8(s,_-3), 169.9(s, _T)r m/z (RI) 254(100%), 152(76%), 43(49%), (CI) 

314(H+,2%), 255(14%), 115(5%) [FtxnxY: C,53.5; H,5.9 WC. for C14H,808: (3, 53.8; l&5.7%1. 

Prkust xewtlnn cm (*)*l 5Wwkwc~c~1,Wt.a (2) e:(a) "wet" axxUtiona 

A morture of silver acetate (0.87g, 5.-l) and iodine (0.66g, 2.-l) in glacial rrcetic 

acid (20an3) w stirredatrcunterperatureuntilaUtheiodinewascarcnmped.~hydmocydiene 

(2) (0.549 3.5mlDl) in glacial (10cln3) )RL8 then introducedtithereactian mixturebeatedat 

7o"c fortwDkalrsbaforegl&.a.l wet.lcaci.d (2an3) mntainingdistllle!d~(5OP)wasadded. 

Ihe mixture was then beated at 70°C for a further 9kura,after~timeayell~precipitate 

(AgIl~fFlteredoffendwashedwithchlorofann(5cm3. keticacidwU3 xBlDJedfrantfiefiltrate 

byevaparationinvaapandthecruderee~~extractedinto~farm.Remwal0fthe 

cMo~~fanngaveayell.woil. lk t.1.c. analysis (S102) irrikated the prewlYx of fax 

cwts (Rf 0.65, 0.40 in 30% ethyl xze+xte in 60-8VC petrol ti 0.37 and 0.38 in ethyl- 

aoetate). Ihe cmxh prcductwaa c3uumqr~cm silica (60g) using 30% ethyl acetate in 60-80=X 
petrolaseluant~renwethefirsttuo mw' atd t&m using 50% ethyl aceizke in 60-80°C 

petroltoelutethelasttw.Tiuzaeproducts pruved to be (in order of elutim): (1) Methyl 3- 

Bte (O.O5g, 13%) as colourless primus, m.p. 69'C (lit.,' 

v_(cxl,) br. 3310, 175Oan-1; 

69='C); X_280, 342, 370 rm; 

6,(OJC13) 3.92(s,3H,0CH3), 7.02-7.62(m,4H,\H6); m/g (RI) 

152(13*,49%), 121(100%), 93(44%). 

(ii) (f)+wbyi 36~46,56_ (19) (O.lg, 11.3%), as a yellaJ oil; 

v_(CXX4) 1750&l; 6,(W.l,1 2.18(s,uI,0aXX~), 2.50(m,lH,H-66), 3.15(&=,~2~3), 3.50 

(~,IH,H-4), 3,50(1n,lH,H-5), 3.75(8,M,ax3), 5.79(m,lH,H-3), 6SO(m,lH,H-2); 6c(al3) 20.9(q, 

w,), 24.4(t,w), 50.7(d,C-4), 52.1 (q,ao,T), %l(d,C-51, 68.1 (G-3, 128.2b,C-l), 

132.4(d,C-2), 166(s,g2cx3), 170.4(s@xxi3); m/z (CT) 213W1, 3%), 197(1%), 137(46%). 

(iii) A mixture of Mapethyl 3a-aoatoocy4a,56*B~ (12) and W-methyl 

4a--ha,56- (11) (ratio 2.5:1, 0.2g, 59.8%) as a yelkm oil; 
v-3420, br 172Oan-' ; I& (CT) 171 (22%1, 153(57%), 139(75%); n& (n) 212(0.3%), 198(1%), 

170(22%). Data for W (12) 6,(aX.13), 2.07(s,Bi,O~X1), 2.25(m,lH J 

H-66), 2.9O(m,lH,.&_=l9.2Hz, J+, 5'6Hz, 36, 2=l.=, Haa), 
'-gen 

=19.2Hz, ~6,5=l.6Hz, 

9.2Hz, .35,66=5.6Hz, J+6a=6Hz, H-i), 5.58(t,iH,z3,4= 

3.73(s,3H,m2fX3), 3.98(m,lH,% 4= 

4.6Hz, z3 2=2.4Hz,H-3), 6.75(m,lH,g2 3=' 

2.&, c2 6a'1.2H=, 22 66= 1.6?iz,H-2); 6c(CDC13) 2l.O(q,~,),'31.9(t,C-6), 52.2(q,a)p3i. 

67.l(d,C-i), 68.5(d,C-i), 70.6(d,C-3), 132.3(s,C-I), 136.3(d,C-2), 166.4(~@~~~), 170.8(9, 

_-3's Data for W (11) 6,(cDC13) 2.10(~,3H,QxII_~), 2.32(m,lH,J 

G6 2=2Hz,H-66), 2.74(m,lH, = 
I 

18.8Hz, &6a 5=5&z, J 

=18.8Hz, ~6,5=5.8Hz, 

Aa 2=1.6Hz, &,6=2Hz, H-6a), 3.70(s,& 

m,ai,), 4.20(c&lH,~,4=7.6, J+6a- 5.8& J+ 66=5.&z: H-5), 4.63(m,lH,g3 4=QHz, g3 2=3.Qiz, 

Z3,&'_# H-3), 4.94(dd,lH,G,5=7.6Hz, &,3=4Hz:H-4), 6.81(m,lH,z2 3=3.6X2, $ 66=a1z,'z2 6,=l.6Hz, 

H-2); 6,(m3) 2l.l(q,q3), 31.1 (t,C-6), 52.2(q,CDf13), 64.9(d,i-3), 67.1 (d:C-5), 71.6id,C-3), 

132,9(s,C-1), 136.8(d,C-2), 166.2(~,~~(X~), 171.2(s,_-3). 

(b) "Wet"oondi~butrathzrnnremi.ldaxditionstbanabove. A mixtwxz of silver acetate (1.179, 

-1) ard iodine (0.89g, 3.-l) in glacial xet.lc acid (30an3) was stirredattitit 

~atunilandwh3nallindinewascmsumd#the~ (2) (0.54g, 3.5rmpl) in glacial 
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aaeticacid (2Om3) lJmB M. Theresctionmtxturo~then~at5O~c,befarrr 

glac.lal&xticacid (h3, -water (63u.U wadded. zk mixturemheatedat 

50'C~a~Shana,thsyellarpredpitate~)~~hadfaPmsd_filteredoff 

~waelmdtithchlomfanll.~widwaeromcrved fmmthe filtratewderredmed 

~~thecrudszeeidue~extr~lntochlorofculn.IhewlutionuaadKletl 

[ngso4)atldem4mratedtiaffoxdayellaJresidm. mm t.1.c. ana.lySi.S of thin m ahmBd 

five v tp be pxwent Rp.65, 0.38, 0.35, 0.15 ard 0.14 (SIO,, 308 ethyl aoetate/60-80°C 

petrol). Bowsrrer,~m= cbmrmd whm the t.1.c. analyeis was awri& a& a~ a 

largplatewithmltlpleelutian3ofl59ethyl x&ate in60-80°Cpetml. Pmpnrati~chmmb- 

gra&althechrematDtron (2uQ,sio2plate,6m3/min,15ht&lsstata in 60-50% petrol) 

affordedfim3tlynwAyl3-m te (O.O6g, 11.3%). Rxtherelutimgawanbamric 

BIixtum of thz ichmMAm(l3) and (14) (4:1 ratio, O.lg, 8.48) ae a yel_lm 0l.l amtinwd 

eluticm yielikd thy bAom&hs(lS) ard (16) (5:1 ratio, O.O8g, 6.7%). The flnal m vmm 

*hydroJrym (12) ti (111 (2.5:l ratio, 0.23g, 28.5%, a wkurlesa oil). 

Phyaicsldataforthspmdwtsr 

(i) (f)-BthYl lo-aoetmw55+vdmxP30-F (13) "_ 3500, hc 175OaL'r 

6@xz3) 2.10(e,3~,ax%??), 2.51(& 1~,Jmr1=18.8=, &,5=4.=, JI2.e, e-66), 3.04(dd,lS, 

b 
=18&z, J+, 2=l.7Kz, E+6aa), 3.48(&,1&J ~,6B=4.8Hz, ~,4=2.~, E-5), 3.53(dq,lkJ3,4-2.4SG 

X-3), 3.70(a&D2Uf3), 5.74(qd,lS,JJ 5=2.4Rz,J_, 3=2.e,S-4), 6.56(4JK~2,3=3.2W 22,j,,- 

1.7Hz,H-2); 6,(alC13), 20.9(q,alg3), 14.5kmi 50.7(d,C+3), 52.1 (q,CK$($,,, 52.l(d,0-41, 

68.2(d,E5), 128.2(e,Dl), 132.4(d,C-2), 166.2(s,~2Q13)r 170.5(e@CH3). 

(Ul (f)+btbYl 46_aosto#r 6 hydrc#r 5- 3a-m (14) v&E&O, tn: 175Oun-‘t 

6H(a13), 2.11 (~,X,m_3), 2.33(m,lH,Gl7H~, &se 5=8*=+6B) 8 2*95(W?,&=lm, 

560,5=4.~, A-60), 3.73(S,3H,a2%), 4.0(In,la,~3 ,=i.4& H-3), 4.10(dd,lH,~5,6pEazPIz, 

& 6a4.&Uiz, H-5), 5.78(m,lH,& 5=6&z,& 3=2.4H&-4), 6.51 b,lH~2,3-2.5=r H-2)$ m/E (ET) 

faL.acm&cmixture 213 (3%), ;95(1.4%), ;81(3%), 153(100%). 

(iii) (t)+kthyl 3B-acetow-5w&dmlw-4a-~~t4? (15) v-3500, br 175Oa-‘r 

6,(ax.13) 2.18(s,3H,Cmi3), 2.34(s,lB@ - IB~~NB~ ~1 addition of D,O,, 2.46(m,lH,Gl7.6Hz, 

J=IAHz, &,2=l.6Hz, ffi), 3.82b,1H,&,6 =9.?Hz, ~=4.ertz, H-5), 3.78(~,3H,~~~), 4.4Ob, 

lo,% 5-5.~, H-4), 5.856n,lHJ3 4=4iiz, H-3), 6.75(m,lH,a 3=2.~, Z2 6,,=l.~, H-2); 

6,(&13) 20.8(q,q3), 31.5(t,&, 36.7(d,C-4), 52.5(q,&i2p3), 67.5id,C-5), 73.1 (d,C-3), 

131.8(d,C-2), 131.8(d,+ll, 166.2(~,_032Q), 169.6(s,_=3). 

(iv) (~:)+eth~l 3a+mmx~56-hydroJcr46-iodocvc~~ (16) -3500, br 1750& 

6H(m3) 2.16(sJH,_aoM3), 2.35b,lH& -17Hz, +?iz, H-66), 3.05bn,lA,~l7Hz. +W 

~-6a), 3.76(~,3&03~C~), 4.05(m,lH,~,5-9.afz, E-4), 4.16b,l~,~,,-~,*5) I 5.8OhlH~3,4-4.~, 

H-3), 6.56(m,lHJ2 3=2.(pIz, %,6 

53.1 (q,cn&, 69id,W, 

r2.5~2, H-~)J 6,(ClX13), ZO.S(q,~,), 24.4(t,C-6), 31.7(d,C-4), 

74.8(d,C-3), 130.7(d,03), 133.9(6+1), 166(S,g2m3), 169*5bn_~)* 

(cl Q-Y- oandi- 

Amixture0ftivaracetats (lsg, Ml) and iaiilm (0.3esl 1.M) in w ca&Ql -iI% 

(15au3) bma etirredatmxotm&zeratumwktilalltheilAinerrae~ mhydre#yw 

(2) (0.53g, 3.4rlml) in dry fxxkn ls+zbbrih (5an3hSthen introdueedtitbreaction 

&xtUe WB bated at 70% for 11 bans. Mterth.latlmeayellcwprecipitate~~)~~ 

f~_filteredoffand~withchlorofaem(5an3). mefmrat.e~~MgSOI)~ 

evaporated to *ve a yellcm residue, t.1.c. aM.lYS.i.8 Of h.i* * th 7 of t*D m 

with Rp.65, 0.41 and bl.lne material (sm2,30% ethyl w%tate In 60-80°c! F&ml). PrsaratiM 

chmmatograehy CcI silica (6Og, eluant MO ethyl Eetate in 60-80°C petrol) affarded firrtly msthyl 

3-hydroxytrano~ (0_06g, 12l)acl awhiix WI&L Rvthat eluticn gave M epoxiQ (lg) (o-2%t 

34.#), (LB a yellow oil. lhe mm ~wcualwcarriedoutin'dry".xutAc=id~* 

CW%&U-odWtWaOIXMlySOdin~~way. ThieinakawIaverywleK mixtumwlthat 

len#t fivm ampmen~armiahm-linenuterial.lh.b BliXtWeWXUtWtedm 
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(k)+kthYl 40,58_spc#r36~ (20) lhe epopdde (19) (O.O3g, 0.14amDl) bme 

m j.n v m (2NJ,0.5u03) until t.1.c. analyth shoued that * StartLrrg nB+xrm 

h&been apvarped(2lKnxfJ). HethanolWaethen~underredUDXl pressure togive a 

a~lowless o.u (23ag, 96%), WC& cq5tall.ized on W, m.p. 81'C (EUX/60-80°C petrol) 

(l&.,6 81-82=X); u_ (a+) 3560, 3400, 2920, 1710, 1650&r 6HKDCl3) 2.40 (bre, lH, E, 

thiseignal~e=J=wd tith D~Q 2.5O(m,H,&,=2OHz, H-66), 3.01(m,lH,~2OH& Hdcl), 

3.55(hrs,2H,H-4,H-5), 3.72(s,S,ocll_j), 4.55(m,lH,H-3), 6.70(~, lb H-2); 6,(-3), 24.3(+-X-6), 
52.l(d,C-4), 52.1(q,03p3), 54.6(d,C-5), 65.5(d,C-3), 126.6(~,C-l), 136.0(d,C-2), 166*6(e,p2a3); 

m/z (C.I., imhw~) 171@~1), 2.4%), 153(100%); I& (EI) 16904-1,3%), 155(u)%), 138(61%), 

111(100%), 81(61%), 53(85%), 3963%). 

Prewet - rpcn ti ti e#r 2~1-7~c~z#sbicyclo[2.1]h~s~t-5~~ws (1) u&r: 

(a)Qy"a&lUme~Amixture of silwr aaetate (4.7g, 2ellInl) aad iw (3.6g, 14lmDl) in 

glac.ialaa&icacid(5Oan3)waeetirredat&hntixqera~~an abDqhreofnitIq8n. 

vaEYla.Lltheiodhzhadbeenaxlmmmd the adducte (1) (2.lg, lr$mol) in glacial aoetFc acid 

(20an3) WBze added. The lnixture bme then halzd at 1OO'C for 5 houre ti a yellar precipitate 

~)~f~-fil~offQdwaehedwith~-(10cm3). Evaporaticnofthe 

ffltrate in vzwxn gave a white eolld, the t.1.c. analyela of which (SlD2: 15% ethyl aoetate In 

60-8O'C petxol) M three prchcts to be peent cRf 0.40, 0.34 and 0.33). 'Ma material 

uaetheneubjec&dtopreparative~cmaChraaatoezPn (a silica plate, elutbq 

with 15% ethyl au&ate in 60-80°C petrol, drop rate 6a11~h.n) to afford the iodolactar, (23) 

(O.E7g, 24%) and a mixtureofthee#D bz&wetatpa (21) & (22) (ratio l:l, 3.3g, 70%) ae 

col.aJrleeecryebl&nlrther &lrzLgrlply0fthe~~tateeeeparatedthe~iscraers, 

Mthese axrpau&an?verylJIwtableintheeo~eta~anderrolveiodine.'Iheyaze,harerrar, 

qu.wehblein&bx&armeolutian, remainingWaftera=ek~t=,prnv~ttw 

are kept b&w O°C in the dark. 

(i) I&lactona (23), m.p. 157°C (lit.,7 157-157.5'C)t v _(cwJ13) 17aOar?~6H(w13) 2.2060& 

Hi-5), 2.&l(dt, 1~~-3.&12, ~12.5&, ~=2.5Hz, H-6), 3.88(s,lH,*3), 4.mbarlH,H-4)~ 5.l(d,lH, J=2.5= 

H-2), 5.4("t.", lH, J=2.5Hz, H-1, -lee equally to H-2 Qld H-6); 6,((1)3)2a 36*4(t,C-5), 

3&7(d,C_3 or C-6), 82.8, 85.3, 88.4(-, Cl, C-2, C-4), 146.6(e,F), w eisnal far either 

~3orC-6bml3nDt m; m/z (n) 266(~+, 70%), 139&l-I, lOO%), 111(56%) bud: C, 31.8; HI __ 
2.8 calarlated for v7031: C, 31.6; H, 2.7%1 

(ii) 2a-~36-iodo-6&7~lo(2.2.llheptgm (211 "- (CsCl,) 1800, 174Oan-l; 

6H(m3) 1.85(m,lH,Gl3H~, J+e_6"4.41fz, H-56), 2.19(e,a,m_3), 2.6O(a,lH,wl382, sa,6= 

4.4~z, alsO find co@_b~ with H-4, If-5a), 2.70(m,lH,H-31, 3.01b,lH,~6 , 3.72(&3&~2~3), 

4_01(singM with very fine coupling, lH,H+, 4.59(d,lH,Jl 2==,51), 6.46(t,lHJ2 l=2Hzlr 
, I 

aleo fine capllng of M&z, H-2). 

signal i.rrm mlarclear- 
(chsnkal Shift 6) 

H-5a (2.60) H-5a(5%), H-6(4%) 
H-3 (2.70) H-!ia(7%), H-4(4%), H-2(6%) 
H-6 (3.01) H-56(5%), H-3(3%), H-4(5%), H-1(6%) 
H-4 (4.00) &56(3%), H-3(3%), H-6(4%), H-1(2%) 
H-l (4.60) H-4 (H), H-6(3%) 
H-2 (6.45) H-3 (7%) 

6=(-j) 2l.O(q,q3), 22.2(t,C-5), 25.8(d,e3), 45.3(&06), 47.3(d#C-2), 52.l(grq?3)r 

84.9, 99.6(2xd, C-1, O-4), 17O.O(e&*). sim for g2a3 - not m- 
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(Ui) 3a_Aoatoxr26-~6~1-7~~[2.2.1]~ (22) v _mcl3) 1800, 

174Oci’~ bRKDCl3) 1.84-2.OO(n&?H,H-5a, H-58), 2.04b,3H,axx3), 2.64-3.02 (m,2H,H-6,H-2), 

3.70(s,M,CD2cXi3), 3.8OUr~&et with fine a@.l.ng, lH,H-4), 4.63(d,lH,+Hz,H-1), 5.82b,lH,H-3)r 

6&C13) 18.4(d,C-2), 21.2(d,e3), 26.7(t,C-5), 45.l(d,C-6), 48.0(d,C-3), 52.3(q,0De3), 

87.6, 98.9Qxd, C-l, C-4), 170.5(13,~). signal for g2ai3 wB8 Ix& delzected; m/z @I) for 3 

iamers 34O(M+, 0.9%), 297(6%1, 280(11%), 171(5%), 153(27%), 43(100%). 

(b) “Wet axd.iW” A mkture of silver acetate (2.5g, 1-l) and icd.lmz (1.9g, 7.5mml) in 

gLeci.al a0m.c acid (35an3) was stimed at c&dent tawwatum until all the iodine was ammmd. 

At this point the c&ucb(l) (1.2g, 7.-l) in glacial acetic acid (10an3, WXE added. The 

mlxtme was heated at 5O’C for furthr 20 lni.nu~.befare glircial a0et.i.c acid Eall3) B 

distilled water (0.14an3 ,7.%lml)was&ded. lh?Lextiml tmpt?ram ma raised to 100°C arrl 

tkreaction~ left stirring for 5 tKJlx8. Tim yelhw precipitate (RqI) WB then fIltered 

off and washed with Mann (5ar1~). Exqxxatim of the filtrate under reduoed pm3mre gave 

a colmrl.ess nzsidm bhich was dFseolved In chl.omfom, dried @QRD4) arrl mated. The t.1.c. 

analysis (SiD2, 15%ethylacetatei.n60-80°cpeml) ofthislwerial&laEdlzhreecolponarts 

(Rf 0.40, 0.34 arrd 0.33). me first axqxmmt,whichwasalaothemajorpzuduct,was~~ 

cmt&eChtuna~fraathetnolesspol.ar ax&cnentawingthesaoeaxlditiau3asthose~ 

intbeprevlms~iment. It pmsd to be iodolactorre (23) (1.2Og, 60%) while the minor 

prcdllm (O.Slg, 20%) uzre the mixed iodoacetnvltes (21) and (22) (ratio 1:l). A prow 

xwuztion time mede little d.lffe.renoz totbproductormposit.lcm,butminaease htenperature 

w- desbukionof the m. 
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