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Abstract - (-)-Eudistomin F (1d) was synthesized in optically pure form from 6-bromo-5-

methoxy-Np-hydroxytryptamine {10) and D-cystetnal (15).

Eudistomins (1), a group of the first naturally occurring oxathiazepine-containing alkaloids, are known to be
endowed with remarkable antivirall! and antitumer aCtivity.2] and are now the subjects of considerable
interests as synthetic targets.3} Recently, we have reported the efficient, Npy-hydroxytryptamine mediated,
total symthesis of {-)-eudistomin L [1a) and {-)-debromoeeudistomin L (10.4 In the present paper, we wish to
report that the another member of the group, (-]-eudistomin F (1d) can be prepared from the corresponding
substituted Np-hydroxytryptamine. The challenge we thus faced in this synthesis was the regioselective
introduction of the OH and Br groups to the required positions of the benzene ring. Int the synthests of (-)-
eudistomin L (1a),%) we have developed a method with which regloselective bromination was achleved via the
tetracyclic compound 2a, an intermediate of Pictet-Spengler reaction of Np-hydroxytryptamine and
cysteinai.5' It was expected that similar methodology should be useful {or the introduction of the OH and Er
groups In the synthesis of (-)-eudistomin F {1d).

As a preliminary experiment, when treated the tetracyclic compound 2b with PblOAc)4 in the presence of
TFA, the desired hydroxylated product 3 {44%, two steps) was obtained after reduction with Zn dust and
hydroelysis of the acetate.®) Bromination of 3 with NBS in CH2Clg provided the corresponding bromide 4
{23%). However, attempts to intreduce OH and Br groups to sulfide 2a, a precursor for the cyclization to
oxathiazepine ring system, were unsuccessful. Oxidation of 2a with Ph(GAc)4 gave only thie corresponding
sulfoxide 6.

As an alternative method, we prepared §-bromo-5-methoxy-Np-hydroxytryptamine 10 from which (-)-
eudistomin F {1d) had been synthesized. Starting from 6-bromo-5-methoxyindole 6.7) 10 was synthesized in
four steps, Thus, Vilsmeler-Haack reaction of 6 provided the 3-formylindole 7 in 97% yield. Condensation of

7 with MeNOg in the presence of AcONH4 afforded the nitroolefin 8 (91%] which was then treated with NaBHq
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in methanol to give 9 (96%). Reduction of 8 with Zn-NH4Cl yielded the desired 6-bromo-5-methoxy-Ni,-
hydroxytryptamine 10. The unstable Np-hydroxytryptamine 10 was used immediately without purification
for the next condensation with cysteinal 15 which was readily obtained from P-cystine in the sequence
described below, D-Cystine was protected as N,N'-dimethoxycarbonyleystine 11 which was then converted
into the corresponding methyl ester 12 (Mel, iPrgNEt, CH2Clg, room temperature, overnight, 94% from D-
cystine), Reductive cleavage of the disulfide 12 with Zn dust (conc. HC], MeOH) gave the D-cysteine derlvative
13 which was then treated with Mel (iPrpNEl, CH2Cl). room temperature, 1 h) to give the methyl thicether 14
(75% from 12). Subsequent reduction of 14 with DIBAL (toluene, -78°C, 2 h) afforded the optically pure D-
cysteinal 15 {crude, 51%) which was used without purification.

Cendensation of 10 with 15 in CH2Clp at room temperature without any catalyst cleanly afforded the nitrone
163! (51% from 9). According Lo our developed method,*9) 18 was treated with TFA (5 equiv.) in CHaClg at
-78°C for 2 h and Np-hydroxy-f-carboline 17 was then obtalned {96%) with high diastereoselectlvity for 17a
(L7a: 17b = 10: 1). Oxidation of the diastereoisomeric mixture (17a and 17b) with mCPBA gave the desired
sulfoxide 1810} after separation on silica gel. The acid-induced Pummerer-type cyclization of 18 (TsQH, 2
equlv., CHpCl), room temperature, 2 h) provided ihe oxathiazepine 19 (229%) together with the recovery of 18
[65%). Conversion of 19 to [-}-eudistomin F (1d) was accomplished by treatment with BBr3 (33%). The
synthetic [-}-eudistornin F (1d) was obtained as a colorless amorphous solid. 8 whose spectral data were
identical with those of the natural (-)-eudistomin F (1d) by direct comparison. Further work on the total

syntheses of other eudistomins s in progress.
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