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A- - (-I-Eudistomm F [ldl  was synthesixd in optkally pure farm from 6-bmmo-5 

melhq-Nb-hydroxyt'yptamlne (101 and D-cystelnal (151. 

Eudistonuns (11. a group of the flrst naturally occurring axathiazepine-contwng alkaloids. are l o l o r n  to be 

endowed with remarkable antiviral1) and antitumor activity.2) and are now t h e  subjects of considerable 

interests as synthetic  target^.^) Recentb, we have reported the efficient. Nb-hydroxyttyptmine mediated, 

total synthesis of (-I-eudistomin L [la)  and 1-I-debmmoeudistomln L (1~7.~) In the present paper. we wish to 

report that the another member of the group. (-I-eudlstomin F [ldl  can be prepared from the corresponding 

substituted Nb~hydmxytryptamine. The challenge we thus faced in thls synthesis was the regloselective 

intmductlon of the OH and Br groups to the requlred positions of the benzene ring. In the synthesls of I - 1 ~  

cudistomin L (1a1.~1 we have developed a method wlth whlch regloselective bromlnation was achlwed uio the 

tetracyclic compound 2a. an intermediate of Pictet-Spengler reaction of Nb-hydroxyt'yptmine and 

~~steinal .51 It was expected that similar methodology should be useful lor the introduction of the OH and Br 

gmups In the synthesis of 1-I-eudistomin F (ldl. 

AS a preliminary cxperlment. when ma ted  the tetracyclic compound 2b with PblOAcl4 in the presence of 

TFA, the desired hydmxylated product 3 (44%. two steps1 was obtained after reduction wlth Zn dust and 

hydmlysis of the ace tat^.^) B r o h a t l o n  of 9 with NBS In CHzClz provided the corresponding bromide 4 

(23%1. However, attempts to introduce OH and Br groups to sulfide 2% a precursor for the cycUzation to 

oxathiazepine ring system. were unsuccessful. Oxidation of 2. with Pb(O.4~14 gave only the corresponding 

sulfoxlde 5 .  

AS an  alternative method, we prepared 6-bromo-5-methq-Nb-hydrm'yptamine 10 from which (-1- 

e u d i s t o m  F (Id) had been syntbPsized. SLartlng from 6-bmmo-5-methoqindole 8.') 10 was synthesized VI 

four steps. Thus, Vilsmeler-Haack reaction of 8 pmvided the 3-famylindole 7 in 97% yield. Condensation of 

7 with MeNO2 in the presence ofAcONHl afforded the rritroolefln 8 (91%) which was then treated with NaBHq 



X Y  Z R  
l a  H Br H H e~dlstomln L 
l b  H H B r H  eudlstomln K 
1C H OH Br H eudlstornln C 
l d  H OH Br COIMe eudlstomln F 
l e  Br OH H H eudlstomln E 

eudlnomlns 1 11 H H  H H  

- 
7 R = CHO 
8 R = CH=CHN02 
9 R = CH2CH2N02 
10 R = CH2CH2NHOH 
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In methanol to glve 9 (96%) Reduction of 9 with Zn-NH4CI ylelded the desired 6-bromo~5-methaxy-Nb- 

hydroqlryptamIne 10. The unstable Nh-hydmxytryptamlne 10 was used unmedlately without puriflcauon 

for the next condensatlan with cystemal 15 whlch was readily obtalned Cram D-qstlne In the sequence 

described below. D-CysUne was protected as N.N'-dmethqcarbonylcrstIne 11 whlch was then converted 

into the correspandlng methyl ester 1 2  (Mel. LPnNEt. CHZCIZ. mom temperature, overneht, 94% from D- 

qstlnel. Reductive cleavage of the disulnde 1 2  with Zn dust [conc. HCI. MeOHl gave the D-cysteine derlvatlve 

13 which was then treated with Me1 [IP~zNN. CHZCLZ. r w m  temperature. 1 h1 to ghie the meUlyl tblwther 1 4  

(75% fmm 121. Subsequent reduction of 14  wlth DIBAL (toluene, -78'C. 2 h1 dorded the aptkallypure D- 

cy~teIna1 15 (crude, 51%) whlch was used wlthout purification. 

Condensation of 10 wlth 15 in CH2Cl2 a t  room temperature without any catalyst cleanly afforded the nltrone 

(51% from 91. According Lo our developed m e t h ~ d . ~ , ~ l  16 was treated with TFA (5 equlv.) m CHzCl2 at 

78°C  for 2 h and Nb-hydroxy-B-carboUne 1 7  was then obt&ed (96%) with hlgh diastereoselectlvlty for 17a 

( l 7a  : l?b = l o  : 11, W a t i o n  of the dlastereolsomerlc m u r e  (17a and la1 with mCPBAgm the desired 

sulfoxlde after separation on slllca gel. me acid-Induced Pummerertype qcllzation o f18  [TsOH. 2 

equlv.. CHZCIZ. r w m  temperature. 2 h1 provlded the r u a t h w p m e  19 122%) together with the recovery of 18 

165%) Conversion of 19 to (-I-eudistomin F [ldl was accomplished by treatment with BBr3 (33%). The 

synthetic 1-1-eudistomln F ( ld l  was obtalned as a colorless amorphous ~ o l l d . ~ )  whose spectral data were 

idenu~al  wlth those of the natural (-1-eudlstormn F ( ld l  by dlrect cornpartson. Furiher work on the total 

syntheses of other eudlstomlns is In progress. 
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