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~-AFproachesto~~llotwinlcinvolvLngelectropNlicring 
clcsureas the crucial step haveuntilrkG~failed topm%os the tetralin 
framswork with the axrect relative cmfiguratim. S-d 
amsideraticns allowed us to pxqcee18basapremmor,inwhichthe 
cis-substituted dioxans rilq could bean essential st ezmcccn~lling 
elemmt. ~msobtalnedwithlav selectivityvia al&laa&nsaticnof 
16. lbe crucial ring clcsum failedbxause of thehi* reactivitymhx 
Lewis acid caxlitians of the axygen at C-4, whsn inoxpm-ated in a 2- 
@enyl-1,3&oxane. 

podqhY110taxin @), a lignanisolated from podcphyllun peltatum aMI P. exdiL, has 

stirred mnsiderable interest in FhEmmcolcgicaland synthetic m due to its xxmmnsd 

ant.inscplasti~activity~. At the present time, the eight pcesible diastemmxs &a and &-a_ 

1 : R,=H, R2=Gi a : g-1,2+2,3 

2 : R,=C& R2=H b : g-1,2-c,2,3 

1 : R,, R2* &!: c-1,2-&-2,3 

4: R1' R2=H2 a : c-1,2-~-2,3 

&@ 0 - 0 

Q 0 

Me0 oh? 

with the natural (R)-cmfiguratim at C-l, ard also the B 4-keto (2-d) d I-dmxy 

(sa_d)deTiMtiUBg,havebeenoWainedbypertFalsynthesiSfranMturalpocbphY~atfain(Ic)and 

isopicrqod@qllax (3d)2*4. Tbethenaodynemicrelat~eetablishsdviabaee-aatalyzed 

isanerizaticnoftheg_lactcnewithinthe4seriesa_dareBhawnin~2. +%eequilibriun 

bstweEmpc&qhyuotoxin Qg) ti PicmpoacrFh yuin @) is largely in fawJr of the latter (ratio 

3:97)5. Ease treatmmt (N.&Ii) of isapicrqcd@ yllin (2, has bsenqxxted to lend to ths 
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carkoxylic acid with inverted C-2 cmfiguratian via prior isanerization to the oorrespcndhq 

tram-lactxm? &c. Antitumr act.lvityhEls falrd to bs related to the thermodynamically 

unfavuxahle 1,2-c&-2,3-~-configuration (~-series)5'6. 

Ar’ ’ 

b - 

(“OW = 
Ar’ 

0 

C - 

- 

A Ar' = 3,4,5-trhethq@myl a - 

schmE2 -- 

Although sswala~ tcwar&3 pcdqzhyllun 1igElns have been regEted7-16, ally 

kdrigo's rcute'7 hsssofarbeenstema3el ective in cbtaining the requisite 1,2-cc-2,3-m- 

amfiguration, typical for pcdcqhyllato#in Uc) and epipodcFhyllotoxin (3). Other appmxhes 

haveledtolignanderivatives withintheg-,b_ or&series. Al- the partial crm~ersia~ of 

picrqcdqhyllin (lb) into poacFhyllotoxin ('&) has keen realized via a kinetic deprotamtiicn- 
-?d protonaticmssqxnce , the~llprocess,even~cptimized~tions,proceEdsinra~ 

low yield. Theearly naqoration of an oxygm functionality at C-4 (cf. 1, 2 or 2) is highly 

remmmxled in viewof the reported difficulties far ths selectiveoxidationof correspo~ing 4- 

deoxy derivatives~. Because of the knc4m intermnversim of lc and 2~'~~ b&h sre &equate - - 

targetmaleculesardtherefareFdecursorswithaorBst~~stry atC-4canbehaxporatA 

inasyntheticplan. 

Retmsvnthztic analvsisancJ stereochemical~lications 

Fmntheabxeconsideratiam onem~yreadilyanticipate thatthsmajarpmhlms relatedto 

atotalsynthesis of either * cx e&cdqAyllotaxinwillessehially te of a stemodmnical 

nature. Zhepmposedroutef~theo3llstrudianoftherequiredtetralinf~ kisshcunin 

schems 3. Central in our plaxmhq star& the electqzhilic ring clceure (C-l, C-8a) of the 

bfmylic alcdml~lmtetralin 1. Qdroxy-ester~xuld result fmnthe aldo1 ca&mationof 2 

and 3,4,5-trti~~. Thsynthesisofester~wculdproceedvia condensaticnof a 

sucoinate equivalent with pipercnal, follawed by refmctio&ization. me -cd1 

irrplicathls of this pmqxxed seqmnce ledustofaxsmoxeparticularlyonthedioxane awith 

the Micated 2,3-A-3,4~~-amfiguxaticn,asa substrate forthecyclizaticm stepduringwhich 

the cr~hl e-relatimship between the 1,3-substitwts is estzblished. In previous 

syntheseswherethistypeof rirqclcsurehasbeen investigatedsub3trates eitherlackad a C-3 

suixtituent a involveda a-t-lactox~ (structure fi In scheme 4). Acid catalyzed cyclizaticm 
led exclusively to the m&sired e-relaticm between C-l and C-2 &9eries). InterestinslY, 

this ster- rssllltsanehow czOrx&oLates theequilit.xatiaIdsta stxmnin~heme 2,and 

irxlicates that the C-l, C-2 cis-relation is a major dsstabilizirq umfcunmticnal feature. _ 

Aamrdhgly, the vision of a B_aiented ester group at C-2 ml*t Mute the desiredd- 

orien~~~ticm of the arylgroup upcm cyclization (5 +Z). me pxxAectl.cm of the diolmiety as a 

cyclic ether (O-X-O; cf. 5, 5 and 2) with a-3,4 Aimbstitutim shuld subxqmtly allow 
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In tb B ~3,4&&Jative~,howaver, nomlchclear-cut -bias 

between a p-oriented (and axial) am.ana-oxiented (gauche related with the 1-arylgra& 

methaxy-carbonyl grap is apparent. Finally, rxxx the c&-relation settled in 2, 

diastereceelective fonMqionof~qzonaldolaxrlensaticn is normally tobsexpected (vide infra). 

T&exDloratoqauxw& 

'Ihe p0tenua.l of the projected Wte was first exanined cn ths 2-&enyl-1,3*oxane 

derivativel6, whichwas obixinsdvia a 6-step sequence starting frun +9qrolactone (scheme 6). 

0 c 0 

Ar 

OH 

12 

Ph 

’ L 16 R = COOMe 

Ar = 3,4_methylenedioq@~nyl; a) IJX, THF, -78“C + -4O'C; ArCXI, -78'C; NH4C1; b) LAH, THF, 0°C; 

c) C6H5W, CXC13, CuS04, r.t.; d) Cr03.Py2, fX2C12; e) Ag20, Naal, bstDi-%O, 6O'C; f) (X$N,, 

ether. 

Sct~me6 -- 

Ca&nf3aticm of the lithiun enolate anicm of hxltyrolactone with pi-1 leads to a 1:l 

mixtuxeof~1~xylactones~and11. After chran;ltograplic sqaratian, hydridereductionofx 

a& acetalization of the resulting trio1 12 with benzal.d&@e gave the correspxding diowne 12. 

Ccnversicn of 13 into ester 16 involved consecutive ckidaticms to the ald&de 14 &to the - - 

acid E followed by esterification. The sole faxn&ion of diast ereaner~qxmprotecticmofthe 

1,3-dial is expected sirux the epiner 13 _1 (1,3-~-diary1 derivatiW?; s&elIE 7) Hxlld 

necessarily involve an axial aryl group (A-value 2.87 Kcal/mol)'g. Interestingly, the 'H MR 

axpling patterns (see~inux~tal) fouxl within the series 13-16 enables the identification of -- 

theFhefer~ro~cconfcarnation,asdepictedinschane7,fron 

bstweentheixxlicatedpnkonsat02andC-11 (4J=1.5Hzins). 

alaqranqzW-typecarpling 

sctEmz7 -- 
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Ear1yatteaptstocarxyaltthe cadehsatim of the lithiun enolate anim (IM or LICA in 

l?iF) ofester~tith 3,4,5-trime~ *av&withccnpletefailun3Bardmlyladtothe 

remvery of start* material. Jwentuallyitwas disamm&thattheal&late~teuas 

extremly sensitive to re trmeaction unless fomsd at -1OVC axl qus&uxl at the sams tenperature 

(sdx?nE 8). uhder these axxMA.ons a 1:l mixture of hylxwcy-esters 2 was isolated in 58 % 

yield. Both diastereaners were separated bycolunnchrambgra@y. lbe structure2;f meof the 

isansrs mid unanbigwusly be assiq& as fsb via single-crystal X-ray diffraction . 

w Rl =CC++R;!=H 

lx Rl = Ii. R2=Cwe 

16a (1 :1) 18b 

Ar = 3,4-methylensdioxy#E¶lyl, Ar' = 3,4,5-trimsuxxygwnyl 

a) LICA, THF, -78°C + -4O'C; b) Ar'(N3, -lOO'C, 5 min; 10 % IXXc-lW, -1OO'C; c) LICR, 'IWF, -78'C 

+-40°C; d) Ar'Or2Br, Pso, O"C, 15 min. 

The fanration of diasterxaner E, whicfi possesses ths desired relative amfiguration at C-2, 

c-3 (see 5 in achea 31, was expectd far steric rawons Mh3ne 9).Ir&sd, attadc of the 

elechophile on C-2 of ths enolate anion= siuuld cccurexlusively fran the less hilrlered Si- 

side and Lead to m or 18d (epimeric at C-l). Interestingly, the syn-relaticn of the 

ms~yl gIu.lp ard tz-mthylenedioJwheny1 sllb&tuent , as shin in the preferred 

xx&mar of 18b (s&ens lo), is reflected in the Ngh field - resmameofthem~upinthe 

'H t?4R (3.08 onpared to 3.57 w in 16). 'Ihe almost parallel orientation of the 

n&hylemdiaxyphenyl plane and the msthoxycarixnyl plane is aparent in ths solid state2'. A 

rathere~lipseddispositimofsubstituents is dxerwxl at the 2,3-M (i.e., dikdral angle 

between &C(2)-C(3)-H_ of 146.; J= 4 M);a~-8taggareddiapositionis~intained,however,at 

the 1,2-toti (i.e., dih&al angle between &C(l), C(2)+ of 165‘; J = 9 Hz). lk werall an- 

formation of the C-3 side-chain cn lhz diowne results in a rather close spatial arrangement 

hetwxn the CWgroupat C-l amlons of theoxygem ring atms of thsdloxane (schme10). Inan- 

ttast to the high field m of the nmthoxycaIkmy1 Qroup in m (3.08 Rm), the 

~signalintheo~diastergmrr~whichwasieoLatedinequalamnntsfromthe 

aldol ccndsmau of 16 exhibits a nomal valus (i.e., 3.40 ppn) i.lxucating the imreme 

cmfigwatti at C-2 for its str~&uxe~~. TNsanfiguratimmustresultfmnRe-ai&attackm 

thsenolateanian1z. sirrzeitishi#lly bqnbb.lethatFe-sideadditimshouldomurman 

enolate canformation El7 asdepicted in scheme 9, because of steric hindrice with the 3,4- -_( 



in an attack frm t&m 

Me MOO 

0 

Rl 4H Ptl 

L, -TTS z-n -- 

MOOOC 

L-TTS" 



Totslsynthwi~ofpo&phyUumlig~~ 4Wl 

that ncmdly yield the E_enolate22 with high stereoe&ctivity23. II&!&aocordtngtothL?TTS 

for emlate fomation pmpmed by IrelanP (schsm? 9), thl~z_m skmld bedeetahiliaed as 

aqaredtithe~Tl%toa an&kxble mt in view of ths indicated (arrow) syn-diaxial 

intxractial. 

18b ,, ,I 
J 
b “a 

1 

20 - 
21 Rl =COOMe, R2 =H 

22 - 23 - 

Apossible~~~~wouldinwlveanalternativaZ_m'in~chthebasewouldabstract 

thecircledH at C-2 fmnabova the dime ring (a mmquzme of the chelation of the lithiun 

icn with the front-side diomne oxygen atcm). As a matter of fact it carnot be exc.lu%d that 

both19a~19barefarmedfnrntheexclusiveZ_enolate. Notethatthefonmtimof19aimplies - 
that the chelated umfomration g-x should be maintained even in the presence of Pso; 

thefonnatiu~ 0fmvi.a equili.bratimof~ishighlyiqmbabl e. 

With t&desired 18b in hand= hrmed to investigate the possibility forelectrqhilic C- - 
1, C-8a-bcrd formation urrder pmtic ati Lewis acid conditims (scheme 11). The desired tetralin 

dE%-ivative~, kxever,muldneverbeiwlatzd. Instead, treatmentof18b with'trifluoroxetic - 
acid (5 8 win in CXi2C12, -2OY) led to a stv lE&one~with~anfiguratial 

at C-l & C-4 (51 e isolated yield) next to the bridged ether a (a single iprmer;l9 e yield). 

cm the ctherhand, with Snc14 (10 eqliv in Q4C12, r.t.), a 55% yield of 21 (epimsric at C-4; - 
ratio 8:3) ka9 obtained. The relative amfiguration at C-4 in 2 0cul.d mt be assign& 

lREmbi9""ly. lhe fomatimof2J inplies carbmiumion fmmaticnatG4 (Ii, p&h "a") rather 



than at C-l (&) which is necessary for cbtenticn of 19. Theaixenceof tet&@xofuran~inthfz 

mixtureobtainedwitfiSnC14suggeststhatitsf~~on~proticacidoglditionsorigFMtes 

fzua preferential carbeniun ion formation at C-l (i, path lb"). unck?rthesamecalditiall3,the 

atherisamer18aalp,Bufferedopen~ofthedioxanering,leadingto22~23,thue~~ 

the high reactivity of the cptygen at C-4 ken ixuxpxa ted in a 2-phenyl-1,3*oxane rirq. 

Thus, fromthe aboveexperiments it became clear that* dioxanepxkective grcupaxld not 

servecurplrposes. Wathereforedecidedtoresunsananaloqxssequexe with a more suitable 

probctivegrcup. Tberesultsaredescribedinthesubsequentpaper. 

~:Allreacticnswere~iedout~Arwithrnagnetic stirrl.xKJunless&heIwise 
specified. "Wxbu,,' denotes extractionwith an ory. solvent, washirq ths org. @se with sat. 
aq.NaClsol.n,dryingoveranh.@O andrenrx~lof solventbydistillati~invacuousinga 
robtoryexqx.ator. HPIC separati~were parformsd an Waters IC/Sysbn 500 or Waters 6.000 A, 
both with RI-detection. IR spectra ware,reaxd& ~1 a Becbmm IR 4230 spectraneter, wss 
spectra on a AEZ MS-50 spectnmeter. 'Ihe HNbRspectrawere reccoded at 360 MHz (WH-Bnxker) 
with?Msasinternalsta&ard. Rf values are qucked fcr bkrck silica gal 60 GF254 plates of 
thim 0.25 IUII. M.p.s. are una~rrect&. 

2-kh&ax~-3',4'-m&h~l~~~ 1 th~lbzu~ 
lb a soln of (i.Pr) 

4F 
(67.2 ml, 0!4yml) in dry &k?&(2) was added at -40°C a soln of 

n.EiuLi, (370 ml, 0. nil; 1.4 M in hexans). After stirrirq for15 minthe reactionmixture was 
cooled to -78OC, ti a soln of butymlactone (36.8 ml, 0.48 IID~) in 'RIF (400 ml).was added 
s.blfly. After stirring for 45 min at -78'C, a soln of pipera~11 (72 g, 0.48 nxxl) in l?iF (400 ml) 
was added; stirring was axkirxled far 30 min at -78'C. TbemixturewasthenpcuxxIintoacold 
sat. aq. NHCl saln (200 ml). Tbeb?lterla~wasextracted severaltimeswithether;the 
ocmbined o&nicphasss werewaskdwitha 10 % aq. Hclsoln andwith brine. Afterwork-up, the 
residue was purified by HPiC (MoAc/hexans 35:65), yielding syn-isaner s (52.6 g; 47 %) and 
anti-i- fi (39.9 g; 35 %) (total yield 82 %). M.p. : E : 1lO'C (iee:CX2C1 ); e: 
123'C; Rf_+ether) : 0.42 (G); 0.23 (e); IR (KBr) : s: -IT-3300, 1755, 1610, 140, 1260, 
1230, an ; e : 3700-3100, 1735, 1615, 1440, 1330-1110 an ; H EMR : E: 6.87 (m, l), 6.83 
(ddd, 1, J = 8 and 1.5 Hz + LR), 6.79 (&I, 1, J 2 8 Hz + LR), 5.96 (s, 2), 5.30 (dd, 1, J = 4.6 
and $2 Hz), 4.35 (&ld(td), 1, J = 3.2, 8.6 Hz, J = 8.6 Hz) and 4.18 (ddd(td), 1, J = 7.2, 8.6 
Hz. J = 8.6 Hz). 2.88 fddd(td). 1, J = 
(&Id(m), 1; J z.j.2, 7.i,-912 iiz, 'J 

2.8. 9.2 and 9.6 Hz). 2.65 (d. 1. J = 4.6 Hz), 2.43 
= 12.5.~), 2.01 (m, l);'& : 6;9l .(dp21, J = l-5 Hz), 

6.82 (a + % 1, J = 8 and 1.5 Hz), 6.78 (d + LR, 1, J = 8 Hz), 5.968 (d, ', J = la5 Hz) ad 
5.963 (d, 1, J = 1.5 Hz), 4.73 (d, 1, J = 8.5 HZ), 4.31 (m, 2), 4.16 (m, 1), 2-s (mp I)# l&98 
(m, 2); E : m : m/z 236 (Me', 7), 151 (?5), 150 (87), 149 (loo), 121 (31); anti: m/z 236 (M 'I 
g), 151 (loo), 150 (73), 149 (92), 121 (37), 93 (73); HRUS : cdC* f0r C12H1205 : 236*0685; fcmd 
: 236.0701. 

SYn-2-hvbraxvmethvl-1-(3',4'-m&hYlenedi~Yl)-butane-l,4-diol (12). 
A ,X&I of lo (34.5 g, 0.146 ml) in dry THF (400 ml) was added at O°C t0 a stirred susP of m4 
(8.5 g, 0.79 nil) in THF (100 ml). After 2 h at VC, wet owasadded,followedbyastzmi- 
saturatedsolnofKlE0 until a axuse-gxained precipitate 
were ccntirnxwly extr&edwith 

3 cbtained. Ths incqanic salts 
0 during 48 h. After work-up trial cwas obtained as an 

oil, which cristallyzed qcmtanecus 
(etkr) : 0.09; IR (K6r) : 

on trituratical with EtQAc (33.3-y; 95 %). M.P. : 104OC; Rf 
3520, 3460-3000, 1645, 1500, 1435, 1250 an ; H NM : 6.88 (6 1, J = 

1.5 Hz + LR), 6.82 (dd, 1, J = 8 and 1.5 Hz + Ix), 6.78 (d, 1, J = 8 HZ + IR), 5.96 (s, 2), 4$86 
(d, 1, J = 5 Hz], 3.81-3.66 (m, 4), 1.97 (m, l), 1.84-1.67 (m, 2), l-58 (s); !@3 : m/z 240 (M ‘I 
8), 222 (14), 179 (34), 151 (80), 150 (64), 149 (44), 105 (25), 93 (48), 9l (23)~ 32 (100); - 
: cab. for c12q605 : 240.0998; fornd : 240.0975. 

2-(r-2-P~l-c-4-(3',4'-n&hylenedioxY&snyl)-1,3-dioxan-c-5-Yl)-ethan0~ (13). 
Tb a sup of 12 (810 ug, 3.43 m01) in Qicl (32 ml) was added PMHO (1.6 ml, 15.7 maO1) and 
anh@uls a60 (3 9). 
filtratim CFJ& celite, 

T)UZ reaction mix&e vas stirred for 48 h at r.t. under N After 
the solvent was mated invacuo. Purification & colum 

chmmatogra~hy (hexam forelutionof PIK!IK), thenEMAc/hexane 2:8) gave12. (630 q) e to safe 
dimericacetal. This mti was easily cleaved on treatment with a catalytic amxntof PTsA 
in ether-, yielding ths mm>acetal 13 as a precipitate. 
t4.p. : 

The t&al yield was 76G1mg, (70 0). 
143OC (~~0); of (ether) : 0.53;i~ (KBr) : 3490, 1500, 1440, 12452 1035 an ; H m : 

7.60-7.34 (m, 2), 7.44-7.35 (m, 3), 6.88 (m, 1), 6.81 (m, 2), 5.95 (d, 1, J = l-5 m)ld 5.94 
(d, 1, J = 1.5 Hz), 5.72 (s, l), 5.14 (d,d, J = 2 Hz + LR), 4.33 (ad, 1, J = 0.6 Hz, J = 11.5 
Hz) and 4.22 (a(m), 1, J = 3 and 0.8 Hz, J = 11.5 HZ), 3.61 (m, 2), 1.98-1.87 (m, 2), 1.51 (m, 
l), 1.6 (be); KS : m/z 328 (M *, 1), 151 (46), 150 (lOO), 149 (32), 131 (15), 107 (68), 105 (48); 
xz@6 : talc. for C19Hm05 : 328.1311; fa& : 328.1263. 

fr-2-Phenyl-c-4-(3',4'-a&hyl~oxY&enY1)-1.3-dLoxan-C-5-Yll-a~ta.ldsh* (14). 
lb a vigoxu~ly stirred soln of Cauins reagent&' 
coaled on a water bath, was .xkkd in one portion a 
After15minthereactialmkh.lre was diluted with 
filtrationon aoelitepath. Evapcration of the 
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-theetbsr2l_: Rf (ether/b 4:6) : 0.27; IR (KBr) : 1730, 1490, 1265, 1235, 1130 an-‘; ‘H 
m : 6.70 (d, 1, J = 8 Hz), 
Hz), 5.93 (d, 1) and 5.92 

6.592(s, I), 6.52 (d, 1, J = 1.5 H?, 6.38 (dd, 1, J - 8 ard 1.5 
(d2 1, 

Hz), 4.19 (a, 1, J = 6 HZ, 
J = 1.5 Hz), 5.11 t(S), 1, J e 0.5 !$z”‘, 4.27 (d, 1, J = 2.5 

J = 8 Hz) arrl 3.69 ((d), 1, J 6 0.5 Hz, J = 8 Hz), 3.89 (s, 31, 
3.79 (8, 3, 3.69 (8, 3), 3.44 (S, 31, 3.15 i(S), 11, 3.05 h 1); !4s : m/Z 428 (M ‘# II), 252 

(7), 41 (100); HBMS : talc. for c 
ulderthesame~tals, 18agia 2” 

: 428.1471; fcurl : 428.1535. 
f&!toamixtuxxof 

2. 
avlyamMFhtalane~and tetxbydrofuran 

An analytic SanpleOf each w cbtained after purification by ml- dmrnatolpraphy 
0X+zXc/hexax) and HPU rether/hexane 8:2). 
- dih+xxqhtalene_23,: Rf (ether/hexzme 8:2) : 0.28; IR (KBr) : 3400 (br), 1700, 1660-1530, 
1485, 1345, 1255 an ; H NM7 : 7.57 (s, I), 6.68 (a, I), 6.64 (d, l,zJ = 8 Hz), 6.943 (dad, 1, J 
= 1.5, 8 ti 0.5 Hz), 6.490 (a, 1, J = 1.5 ard 0.5 Hz), 5.87 (d, 1, J = 1.5 Hzz) ti 5.86 (d, 1, 
J = 1.5 Hz), 4.61 (bf, 1, J = 1 Hz), 3.90 (9, 3), 3.88 (8, 
(dd, 1, J = 5.7 Hz, 

3$ 3.75 (s, 3), 3.57 (s;,3), 3.68 
J = 10 Hz) and 3.42 (tEl, I, J = 8.5 Hz, 

Hz); s : m/z 428 (M+’ , 
J = 10 Hz), 3.18 (dad, 1, J - 1 

ll), 365 (571, 307 (271, 276 (36), 205 (331, 147 (421, 135 (311, 115 

6.99 (d, 1, J = 1.5 HZ), 6.88 (dd, 
(6, 2), 5.42 (d, 1, J = 825 Hz), 

4.97 (d, 1, J = 9 Hz), 3.86 (8, 9, 3.84 (s, 31, 3.75 (s, 31, 3.83 (dd, 1, J = 4.5 m, J = 11 
Hz) and 3.73 t&l, 1, J = 5.5 Hz, J = 11 Hz), 3.18 (dd, 1, J = 8.5 ard 10.5 Hz), 2.76 (m, I); MS 
: m/z 386 (58), 247 (36), 165 (27), 141 (100). 

ul, 0.36 umol). 

(etbar/hexane 8:2) : 0.33. 
- opajor isanar : yide supra. 
- minor isarter : H w : 6.71 (d, I, J = 8 HZ.), 6.61 (s, l), 6.53 (d, 1, J = 1.5 Hz), 6.39 (a, 
1, J = 8 axx3 1.5 Hz), 5.94 (s, 21, 5.12 (8, 11, 4.56 (d, 1, J = 5 HZ), 3.90 (8, 3), 3.77 (s, 3)~ 
3.76 (s, 3), 3.46 (5, 31, 3.03 (s, I), 3.1-3.03 (m, 1); the pmtons afx the hydropcyl grwp =e 
dsaxed. 
lhder the - conditions, i.saoer m gives rise to a precipitate, prcbably a Cyclic tin Sdt”, 
fmn which the starting material was recovered on treabnent with aq. m3. 
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21 lhs Bat C-l in18awas establishedas follcms : alcblccdematlmof thelUS- 
ester of 3 with 3,4,5-trim ti+znza~yie.lded~~-acid&. 'Ihewmqmding 
uethyle&3r~ ( 

733 
)lsdifferentfrullbotil1&ad1Bb. ThexlmmlnlethylesterraaaMlvz 

(3.43 Fpm) kdica that both Bard ~havTt.hs same sestry at C-2. = syn- 
IelatiaIin~ between C-l ad C-2 follcws frm the deh@ratian+kmhoxy laticn (MsCl),tich 
qme txam-alkme & (J(H-l,H-2) =16 H2)v.i.a syn-elimiMtial (see dlseqlentpapzr;this 
journal). As i ad m are epimeric at C-l, the structure of-is tmquivwally 
estahlishd. 
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