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AE%smAa - A mm?1 a&prcxxh to I&l-epi&qh~llotpdn (&) and hence also 
to (+@qhyllobx$n C&I is described, inwlvm as a key-step W 
stzrecmlsctive ring closure of thelt+esterdsrived frcmm to the 
tetralin derivative B with msyl chloride. 

rnfheprecedingpapar2 w2repctedman~arat~apprcadr tmmrds UrepA~~Wlun 
lignans pcdqhyllotoxin (&I ard epipoQfs?yllotoxin (&I. lhs @atI,* M cm the cmmmicm 
of pi-1 into 3 which upm ald91 tkxbsation with 3,4,5-trnv saveAk#next 
toaneq.sslanmntofadiastereaaer (& or &I. For the sake of amsistmcy mnfigurations b, 
h, cz, cI) will be designated as shown in schenw 1. 

Ph Ph 

3 

WQ 0 
OMe 

OMe 

5b - 

AM e a: &-1,2-g-2,3 
_Q : &-1,2-c-2,3 -. 

2 R, =H, RgOH 2: c-1,2-&-2,3 

& R, =OH, R2 = H 
a : c-1,2-c_2,3 

lEbctm@lic ring closum of j.Q tw ths desire5 tetmlin j& (l-E.a bad foraattcnf did, 
hcmevwr,mtoccur~I&risacid~ti~. I?rbbtswereimlatad~tingin~allafrrm 
carbmiun ion formatim at C-4 rather thsn at C-l. visthsm!foredsciasdtostuiy~~ected 
sequence with an alternative 1,3-d.i01 prptecuve grwp whit.+ would resist the acid cxmlitiw for 
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elecfxqhilic ring closure. 
Intipresentpaperwedescribethe suozessfulrcuteto epipoaophyllotnxin (2) inmlving 

the intermediacy of a 2-sila-1,3-dioxam instead of the 2-phenyl-l,3&oxane3. l?Y? readily 
available di-t.putylsilylene ethers, recently introduced by l&et et al, have been rqmrted to be 
stable tier Lewis aCid comUtims4. Startingfmnrl-pentenoic acidtworcutesweredevelqed 
leadingtointemediate~ (schene2). 

R =Me 
R=H 

Ar = 3,4-methylenedioxy. a) m R=!& : LICA, 'lFIF, -78°C +-30°C, piparonal, THF, -78'C, NH4C.l; b) 
Swern widation; c) Zn(FJH4j2; d) an R=H : m, Et@@, U$Q2, r.t.; e) Sn(C602CF3)2, N-Et- 
piperidine, CX2C12; plpxoml, -7l3'C; f) K2CD3, M&H, r.t., 20 min; g) IAH, lWF, O'C, 1 h; h) 
(t.Bu)2Si(OG02CF3)2, 2,6-lutidine, CH2C12, 2 h; i) O&4, tWD, acetone-water, 16 h, r.t.; j) 

NaIO4, acetone-water, r.t., 2 h; k) NaC102, 2-Me-2-butene, &-EuCli-water, pH 3, r.t., 30 min; 1) 

FP2* 
sxEm2 -_ 

/ 

i 
91% 

t&i.? 

A Ar 
100% 

‘OH Y 
R 

11 OH 
66%k~~ “,:$,“,“, 

16_ R=COOMe 

In the non-stemxselective aFprmch aldol-cmti~saticn of methyl 4-pentenoate with 
pi-1 gave a 2:l mixture of diastemmers 1 and fi (ombinsd yield 75 %). After HPU! 
separationdonberecycledviaSwernaxidationto~keto-esterandstereoselecti\~reduction 
with zinkbomhydride to give ex&sivelythe desired esterI. Thestereocfiehicalassigmmtof 
5 arrll is in line with what is generally &eerWd for this type of om&msation7. An 
unambigucxls structural assiqment follows frun the structure of 14 (vide infra). lluz 
stereoselective synthesis of z Wls accclnplished using Mukaiyam's r&hale. QxKlemsatialofthe 
tin(II)enolate of the activated amide 2' with piperonal followed b methamlysis gave exclusively 
hydmxyester1. After reducticn, protection of the 1,3-dial was realized using Corey's 
C!C&tiUEi'". l&direct oxidative cleavageofthedouble M i.nE!mmd tmublesane. 
Although the aldeh@e 12 was farmed lpan ozcmlysis (dimethylsulfide work-up) or cemim (IV) 
oxide - xdiunpericdate oxidation, the yields were low (< 56 %I. Also, thedirect axlversial to 

acid 2 with ruthmium(IV)oxide-sodium period&e, foll.mA by diazanethans estezificatim, only 
gave 31 % yield of ester l4, presumably due to mer~idation of the electron rich aranatic 
IllYZleuS. DY, cormersion of olefin 4 to aldehyde 12 cculd bs achieved by a &o-step 
pxmu&re involving dih@mxylationto~', fallawed b cleavage with sodiun periodate. Scdim 
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cfilorite oxidst.icn12 of 12 proceeded smoothly to the axres@ing acid l3, whi& zss then 

anverted to ester 14. 

At this pint it is interesting tc n&e that the pferred oonfcmmticm of the di- 

t.Ixtylsiladioxane ring in this series (8-14) is a chair cc&ant&ion as indicated by the almost -- 

perfect similarity between the ‘H WR J-flues of 14 a& the previously described 2 (Table 1). 

ibis also constitutes a proof for the &-relation at C-3,C-4. 

Table 1 . - Relevant ‘H NE? shift values (m) and ccupling constants (Hz) of 2 and 14 

dkm 3 14 
H-2 2.81 2.73 

HI-2 2.23 2.13 

H-3 

H-4 5.13 5.51 

H-l 1 4.24 4.52 

HI-11 4.30 4.09 

g3 3.57 3.55 

(3,ll) 2.0 2.5 

(3,ll’) 1.5 1.8 

(11,ll’) 11.5 11 .8 
(11,2’) 1.5 1.3 1 x 

Tahle2 : Cor&nsatian of esters 14 ard x with 3,4,5-trimetbxybnzaldehyde 

1L IR=Me) - x(R=Me) 0 b L d 
E IRrTMS) --17R=H) 

htry Sub&r. Reaction conditions % Iscl. a b c a 

1 14 - LICA or Lw, ether; Ar’CW, -lOO’C, 15: 33 % 35% tr tr 
1 min; EDAC, -1OO’C 

2 14 LICA or IJX, niF; Ar’aio, -30°c + 10°C, 15:- - - 64 % - - 

3 14 z zA?#vol %) TIP; Ar’CFD, 
-10&C, HQAc -lOO°C’ 

5: tr tr tr 50% 

4 16 Lw, lTIF; A&O, -78OC, 3min; ID&z, -78’C 17 : 34% - 27% - 
5 16 Lw, ‘BE’; Ar’m, -78’C + O’C, 16 h; KBc B : 34% - 27% - 

upon appropriate variation of reaction ccnditions it was possible to prcduce all fax 

diaatereaneric prcducts 15a-15d from the condensation of the lithium ernlate of 14 with 3,4,5- -- 

trimeeldeh@dehyde. The results are sumnarized in tile 2 and will be discuss&l briefly. 

?he respective sterecchemical assigmx?nts are based on cixzmical (m 3) arrl spectrosccpic 

(table 3) grouxb. 

upon oxidation of the al&l ixmers s to the correspnding k&o-esters, m was &Mined 

frun lh oc - B, tiile the epimeric ester at C-2 (!) W otCaFnedfmIl~crr~. nnz 

assigrrment of the configuratia~ at C-2 is df~&ozd fmn the ‘H m resonance of tk me&y1 ester 

protons (f8a, J = 3.70 Hz alld m, J = 3.10 Hz); the preferred rctaneric ccnfcautations of both 



4300 J. VAN DBll EYCKBN et al. 

keto-eslzrs (s&cm 31, as revsaled b the largs 3J value between H-2 ad H-3 (10 and 11.5 Hz), 
Micate themethylester grwp tobelazatedinthe shieldirq -of the aram ticnuc1eus2: 

20 Ar’ - 

Ar = 3,4-mthylenedioxy&enyl; Ar' = 3,4,5-triInE?th~~yl. 

a) PE; h) I&Cl, Et3N or EUgess' reagent. 

Sc!!!zzA 

3 Table :RelevantlHNW7valuesand~ferred J_TkalmiCpopllatianOf~~ 

3J-values Uiz) &EiEL 
(1,2) (2,3) (3,4) (3,111 (3,ll') (1,91)Hl m@ 

15a 6.3 3.5 6.8 10.0 3.0 - 4.00 3.19 - 
15b 8.5 10.0 2.8 2.0 2.3 - 4.70 2.65 - 
15c 3.5 9.0 3.5 2.5 3.8 10 3.90 2.41 - 
1M 3.0 10.5 2.5 1.5 2.3 10 5.16 2.75 - 

Ihe assigmmt of the amfiguration at C-l in 15s amI 15~ follars fmn the dxfxvation hide -- 
M=) that upon treatment with mssyl dd.oride in trlethylidns, acid m yields 
sterecs~lfically the @zikfin 19 (J(H-l,H-2) : 11.5 Hz), while isaneric 17c leads exclusively 
to the oxrespoding _E-derivat.ive 20 (J(H-l,H-2) : 16 Hz). The olefins arise fmlll p-lam 
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formaticm via the mixed anheide, follmed by mlationf3. me'HN4Rspectral&lta 

obtained forEdare alsoveryinformtive (Table 3).Whemas thecmplingpatterns observed for 
H-3,&4 ard the geninal p-otcm H-11 reveal a chair tiomation for the ailadime ring in 
iscmers~,~arrl~(allvFcinalvaluesbetweenlard4Hz;seealso~4~lel),thevalues 

fd in 15a (3J(H-3,H-4) : 6.8 Hz and 3J(H-3,H-ll) : 10.0 Hz) Micate a twist-boat-type 

oznformationsuchas~. Furthermore, *easthe preferred lotamers in 15b-d possess the H-2 -- 
oriented mer the siladiowne ring (as indicated by J(H-2,H-3): 9-10.5 Hz), isuner _ 15a exhibits a 

mu& smaller value (3.5 Hz) for the same caqling. Finally, the consideration of a staggexd 
anfcmmaticm at C-2,C-1 with the largestgroq86 (Ar' & C-3 sul&.ltuent) in the antiperiplanar 
orientation leads to the preferred rotaners irdicated in Table 3. In line with the indicated 

axfiguratims at C-l ti C-2, a mall 3J(H-2,H-l) value is fand in E and m (3.5 ard 3.0 Hz, 
reqectively) arm-3 a large valw in 15b (8.5 Hz). !The rem&ably shielded H-l pmtm in m (3.90 
~pn mmpared to the value in the other isomers which xalqes from 4.78 to 5.16 ~1 is in aamd 
with its orientatim above the mthylemdioxyp&nyl ring. A largs (10 Hz) coupling of the 
hydroxylprotonin15cand1M~icatingin~lecularhymngenbonding,further substantiates 
both the assigned configurations ti the ilrlicated rotameric preferences of j5&-cj. The 
cormqx&.@ all-staggered omfoxmatim of lh with the siladioxam chair amfonnatim mm - 
reveals a serious vander Waals interactimbetmsn the hydroxylgroup at C-l and thearyl group 

at c-4 (cf. axm% In i). Preslnlably, the amnalous cmformtiaml behavior of * (vide supra) 
originates here, sinceby adopting a twist-bmt-type amfoxmation for the heterocyclic ring, the 
latterinteractioncanbe relievedas slminbymolecularmodelexmination. 

Wenau carmentuponthe obs.em&stereose lectivities obtained when performing the 
axx%nsaticms with tha methyl esters 14 ard trimethylsilyl esters 16 IX&T various comlitians. 
The previous tiy on the analcgue2has revealed that formation of the lithium enolate (IDAor 
IJCA), under caxlitials whi& normally yield selectively the E-enolate 14 , in fact prcduce both 
eno1ates (cf. schzm 9 in ref. 2). under irreversible oonditions, om my expect that, 
depending on the attack of the electrqhile fron the F&-side of the intrmlecularly chelated z- 
molate or fnm the Si-side of the unchelatd E- or Z_enolate, the al&l mwzts of the c, c or 
k, 4 series will respectively be prcduczd (sctreme 4). 

TTS-IJ 

I 
1Sb - 

TTS-4 

I 
15d - 

Ar = 3,4-methylME!dioxy@lenyl; 

L G 
1 “Re” 

1Sa c -*_ 

Ar' = 3,4,5-tr*t1 

-4 -- 

In line with the result obtained fmn 2, the emlate of 14 gave tier kinetically controlled 
mnditicms (table 2; entry 1) a 1:l -- mixtureof~and15b. 

Theprefesredfonaationof15bfmnthe~enalateisinlinewlththe Zjnmenmn txanaiticm 

state asdepictedin s&ems 4;attacJcofthe_l&enolatecmthealdehyde,withAr' diredxdtowards 
C-11, which wa~ld leadtof55 is disfavored due to a seriam non-baded interaction beixxm Ar' 
& c-11 . licever, when the emlate is formed in the -ofzpIpA (table 2,entry 3) lsdis - 
fomsd almcet preferentially. m-Y, the llIxhdated g-late (H!4PA)‘4 here reacts 
accmdiq to TI54_, intiich non Med inlzractions between Ar' and C-11 are avoided. If ths 
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readionisallowedtoequili~tebefareacid~,15dis fcmmdas the soleisclatedprcduct 

(entry 2). This isrkDtsurprising sirxxtk six-merrbered cklatedaldolate would bs the mDLp 
stable in the &amfiguatim (cf. preferred rotamers in Table 3); the alternzkive c-aldolate 
&elate suffers frm a C-lx-4 gauche interaction. As will appear later we also needed tohwe 
directly access to the acids 17. Since the dianim of u failed to react with 3,4,5- 
trinbsthoJtyfmnzaM*e, the condensation was performed mth mrresponding trimethylsily1este.r 
~,uponwark_up,gavedirectlytheacid1Z(tahle2andscfiene7). ThecruIesus~imof 
the silyl ester 16 (fmn 2acid 13 and 'D&SC1 in Et3N-THF at O'C) was a&led to the base since 

isolatim af m l6xwed tieasable. Interestingly, acal:lratioof~and~wis 
ckained (61 % antbw yield) both ur&?r m kix~tic (table 2, entry 4) ad vc 
(entry 5) conditions. Pcesibly, in this case, theequili.briumsituatimisobtainedveryrapidly 
duetothepresence of largsa~~~~~ts of lithium salts and favors isaners~axlchere the larger 

trimethylsilybxycahm ylgxcupisdispz3ed~totheC-4arylgrmp. 
with t.bdiastereAsaners~ in hardwe axld xwstudy ths crucial C-l,C-6a ring closure. 

nu& to our disnay, electrqhilic a&itkns ((T30XH or SnQq)' did not lead to the 
desired tetralin 2l, ht rather to prcducts origirki~ fmn closure at C-4, as we had previmsly 

expsrienosdwithttEbenzylprotected derivative~2 (s&ens 5). 

2J R = Silt.Bu120H 

23 R = COCF3 

SfBEwz5 -- 

With tin(lV)chlo (CXi2C12, -2O'C - O'C) the s&s dFhydnxLaFhtalene~rem.lltedfmnthereac- 

timofallfmri saners 15a-d; in the case of trifluoroacetic acid (Cli2C12, -20 - O'C) iSaaerS 

15a and 1% ea& gave rise to a differenttetrah~furanderivative~ (~~IXMI cmfiguratim; -- 
53 % arrl 37 % yield, respe&iwAy), wkreas 23 (53 % yield) was obtained selectively fmn e and 

E. This results irxlicate oxbmium im formation at C-4. Thztrans-diaxialdispcsitionofthe 

substituentsatC-3~C-4in22~23foll~frmrtheobeerved 3J(Ii-3,H-4) of 1.25 illd 1 Hz. 

Since it becwg cleat that the siladioxar~ gxaq in 15 is smsihle to protic or Lewis acid - 
oxUtims,we tx.uxdtotb3 anversionof the hydraxylgxuptia the-late intoamethyl 
sulfide inorder to allaw for selective C-l carkeniunim generation uxler nmacidic caditims 
brmry m silver ims)15. 
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21a 2lb - - * 

: t-1,2-t-2,3 
; : E-1,2--2,3 

. 

E2!23! substr. Reactian titians 3 d (isolated yield) 

21a g& 21c 24 - 

Ar’ 

24 

1 15a 
15b 

*I EtP lOO(75 $1 - 
2 18 
3 15c 

39+43(70 %) II loo(83 $1 - 
4 1M I, 22 9 56+l ;b 
5 15a 

15b 
l?urgsss’ reagmt lOO(97 $1 

6 II 67 33 
7 1sc II 

jSj 
lOO(65 $1 - 

8 1, 22 65 13 

~Ratio’sdeterminedby’HNMR 
Mixture of two isansrs 

bd 
%i? 

d 6 p - Ieql 

’ -* -+ “/COOMe 
or 

H‘ 
6 Ar’ (eq) 

kq) 
%i,X 

6 

d 

(ax) 
\ ++ _ _ 

+ 

H’ 
“‘COOMe 

6 Ar ’ (ax) 

&!&fig ~ ~~~~~~~e ii 
(eq) (4 

chair -2lc c twist - 

Ar’ = 3,4,5-trimethxy~al~; (ax) = axial; (eq) = equatorial CR isoclinal 

SJBW.6 -_ 
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Wewareveryfortunatetodismver that atterrpted a#lversialof 15 lntoths correspcfxSng - 
mesylate directly led to the foxmatian of tetralin derivatives Jl_ (table 4). Mxeover, In the 
case of a and of 15c a sterec6elective conversion tom and D, respectively, was oherved - 
(isolated yields : 75 % ard 83 %I. 'Ihe same qualitative result was obtained whan subjecting the 
alahols lh ard 15c to EWge5.s' nzaghl6; -- in contrast, lsaners 15b ard 15d gave rise, next to -- 
tetralin derivatives E, to substantial axnmts of tetrahydrofurans 24. It shuld bs mentioned - 
thattetralin formaticndces tiprcceedviadeh+rationtoal,2 dcubleM'7. 

lh? ccnfiguEltiona1assigInWntof m, 21b ard J& follows fran the 'H MR coupling 
patterns &served for the protons at C-l, C-2 arrl C-3 . Theaboveresultsobtainedwith 
m ti E suggest a neat S&type displacement. Hcwever, upcncarefulRodelexami~t.ion it 
seems quite unlikely that the steric requirements involvedin this &icular reactian typs can 
be fulfilled. Itwculd rather seem that capture of the incipient carbeniumian at C-l occurs 
before ccnfornuticmalinter conversion (scheme 6). 

This would explain the exclusive formation of tetralins fran 15a and 15c here, in the -- 
preferred graurl state ccnformations, C-l is situated in the inmbzdiate neighbaxhxXl of the 3,4- 
Ir&hylenadioxy&enyl ring. Assumirq Ix& formtim. between C-l and C-&I to cccur via a 
staggered disposition (i oriJ) withminimal steric interactions between koth aranatic rings as 
depicted in schane 6, reaction in the a- or c-series t-3 at C-2 ui-oriented) should lead to 
form&ion of &S via a chair-oxfonnation and of 2lc via a twist-wonformation. 'Ibe different - 
ccnformaticn of the siladiowne ring in 15a canparedto 15b-c may wall be responsible for the - -- 
exclusive fornmticmof& fxunl5a. - 

'Ihe finalstepsto (+)-epipodcphyllotoxin, in principle, involve theremoM of the cyclic 
protective group, the saponification of themethylester ard lactonization. As for the relative 
order of the steps it was m fran Rodrigo's work" tit whereas diol 25 leads to i - sanerized~ 
upon alkA_i~ treatment (schsne 7)(see also ref. 2 : m-relation betwean C-l axl C-2), the 
axzrespcnding aakonide~can be sapanifiedwithut C-2 epimerization thus leading toa after 

acid reno~l of the protective gxrup. Quite to our surprise we were unable to perform the 
hydrolysis of the methyl ester in 21c mder a variety of basic oaditions withmt affecting the 

SiladioxaE group. Invariablylactone~was faxxJ as themajar product. 

m 

ir ’ 
21~ R=Si (t.Bul,-. R'tMe 

25 R=H, R’=Me 
_ R=-CMe2-, R’=Me 
28 R=R’=H 
& R=-Si( t.Bd2- , R’=H 

scHpE7 -- 

lhis setback led us to investigate the aldol condensation of the acid 12 instead of the 
c~rrespondirrg wthyleater fi (scheme 7). As dsscrlted abwe hyJroxy-acids 17a ti 17b were -- 
cbtainedwhen performirq theaaxlenzitionon the trimethylsilylester~. 
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chloride and triethylanine or Bugess' reagent (vids suwa). Instead,asalraadylnmticned,~- 

alkenE!~wasfonned. ~awwer, prior anversion of acid m to its trimethylsilyl ester ard 

mesylchlcaridetreatmentaffardedupcnwcnk-upd~ythe~~30c. 

Eventually, (LFepi~ llotnxin (2c) w obtained via the rmwvalofthesiladicSane _ 
qxcup ti direct l.xtonizatla~ of the resultixq dihydmxy-acid. TheEVX?dC&exhihitedthe 

same TLC behavior axI spectral prcperties as (-I-epipdlcphyllotoxin which was obtained fmn 
20 natural (-)-pcdcphyllotoxin via a krmm procedure . we thus sucoeeded in realizing the 

themAymnically disfavored 1,2_c-2,3-t-canfiguauratlon of 2 and & via a mild and efficient 
cyclizatim of h@oxy-acid m. An asymnetric synthesis of lc a& 2c is -- currentlyinprcgress. 

Ar’ Ar’ 
u R=H 
16 R=TMS QQ (at%) E (27%) 

m & W epipodophyllot oxin 

Ar' = 3,4,5-trimthaqbenz~eh@e. a) TKa, Et3N, (X2C.12, O'C; b) Iw, lliF; Ar'CXO, -78='C, 3 
min, ImAc-ether, -7vc; c) &Cl, Et3N, -1O'C; d) n.Bu4NF, THF; e) Da3, IMP, CH2C12, r.t. 
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u a&snsstimofl?49-estw 16 with 3,4,5-t 
A cnoIad (O'C) snln of 13 (400 ng, l.OZmnnl) indry lIiF (10 ml.) w& traatadwith E&SC1 (142 ul, 
1.12 -1) and NEt (IS~ul, 1.12 am&). After 15 min of stirring at O°C, the whita susp was 
transferred wer ldmin via a syrinqz, to a soIn of IDA (3.05 -1) in lHF (4 ml) at -78OC. ?he 
mixture yss stirrad fCP: 30 min at -78"C, thsn warmed rp sI.owly till -4O'C, anj stirred for 1 h. 
l'bs rsacticn mixture wss thsn cooled to -78OC, and a aoln .of 3,4,5-t&m tho#ybenzaldehyde (248 
rq,l.22mnnl)in!lHF(8mI)wasaddad. After 3 min ths soIn was pwred into a cc&ad (-78°C) 10 
% IX& snln in ether, and wrmsd up to r.t. Water was akbd, and the water layer extra&d 
(ether). Ihr? ax&ix& arganic phases = washsd (IO % aq. Hc1 ad brine) and dried. 
Purification by HK,C (ether/hexane/~ 55:45:1) yieldsd a (204 mg; 34 %) and 17c (164 ag; 27 
%). Hf (ethsr/hwans/~ : 80:20:1) 17a : 0.22 an3 a : 0.16. 
Both isclDers Dsnd-were characterized as the corrnspcndirg mathylesters~ard j& 
respacuvely (trnstlnentwithc.H2N2). 

Rinaclosursof17awithmeatl&lorida. 

cooled to -lO°C, &Cl (3.4 ul, 0.044 -1) am3 NEt3 (7.6 ul, 0.055 ram&) ware added. After 
30 min at -1O'C tha reaction mixture waswcakedup. Purification by HPIC (ether/hsxane/FA%c 
35:65:1) affc&sd & (6 mg; 56 %) . 195OC (ether); 

3700-2400, 1700, 1585 an Mq ; lz Ii NMR : 6.97 (s, 
Rf (ether/hexanef EKXc 55:45:1) : 

0.17; n? (KBr) : 
Is, 2), 5.29 (d, 1, J = M), 4.44 (d, 1, 3 = 5.7 Hz), 4.22 

I), 6.48 (8, l), 699 (s, 2), 5.93 
(dd, 1, J = 3 Hz, J = 12 Hz) and 

4.72 (&I, 1, J = 4.7 Hz, 3 J = 12 Hz), 3.77 (s, 3), 3.70 (s, 6)‘ 2.61 (m, 1); H-2 is obscured. 
Trsa~tof3&withethsreal CIi2N2 yieIdad21c. 

RJimdcohvllotoxin (i?c) , 
'Ib a so3.n of s (13 mc~, 0.023 mnol) in dry lHF (0.3 ml) was a&&d at r.t. a soln of (n.Bu) NF (1 
M in IHF: 75 ul. 0.075 nmol). 
ether, a& wateS was added. 

After.stirri~ for 16 h at r-t. the mixture was dilut& with 
The crude g (Rf (ether/HCRc) : 99:l) obtair@ after uxk-up was 

further transformed into (+)-epipoaoplyllotaxin (3) as previcusly described 
!#&I; 44 %). M.P. : 158OC; Rf (ether/ Cl/hexane): 

(overall yield i,4 

Hw: 6.88 (s, l), 6.55 (s, l), 6.2 (2, l), 6.00 (d, 1, 3 
0.22; Ij (KBr) : 3450 (br), 1770, 1530 all ; 

J = 1.5 Hz) and 5.98/d, 1, J = 1.5 
Hz). 4.87 (d. I. J = 3.25 Hz). 4.62 Id. 1. J = 5 HZ). 4.39 (dd. I. J = 10.5 Hz. 'J-= 8 Hz). and 
4.36 (dd (t); J‘= 6 Hz 'J = ij IQ), 3.8b (s, 3), 3.74'(s, 6); 3:28-(dd, 1, J = 5 amd 14 Hs);'2.84 
(m, 1); MS : m/z 414 (1;". , 43), 246 (II), 201 (15), 169 (31), 105 (43), 93 (43)) 91 (100); - : 
tic. for +p220s : 414.1315; feud : 414.1295. 
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the"MinistsrlevcorWe tenschapsbeleidforfinancialsupport twthelabnratoxy. 
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