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Summarv: Themarine indole alkaloid derivativeN(lO)-acetyleudistomin L has been prepared in a 

convergent synthesis, starting from 5-bromoindole andL-cysteine. 

In 1984Rinehartand coworkers reported the structuredeterminationof 15 indole alkaloids, 

named the eudistomins, whichtheyhad isolatedfromthetunicateEudistomaolivaceum. ’ Reports 

of additional eudistomins and the related eudistomidin-A have since appeared. 2-5 The 

eudistomins C, E, K and L containthenovel1,3,7+xathiazepinering and demonstrate strong 

antiviral activity. During the courseof ourworkonthe synthesis of eudistomin L la, several 

reports 6-8 have appeared describing effortstowardsthe synthesis of these compounds. Herein tie 

report the synthesis of N(lO)-acetyleudistomin Lib. 

Brqy,3 - =ry2c.,, 
la, R = H” 2a, n=O 0” 
b, R = AC b,n=l 

OHCCH (NHAc) CH$X&S iMe 

4 

Weplannedto sequentially build ringcontothe indole ring system, followed by ring D, 

utilizing the elements of the amino acid L-cysteine as shown in the retrosynthetic scheme above. 

The hydroxylamine 3 was prepared in four steps starting from 5-bromoindole,g via the known 

aldehyde 5a (POC13(1.35eq)/DPF, 95X)l” and nitroolefin 5b (NI~40Ac(0.3eq)/CH~NO~/iOO~C~2.5h, 

70%) .I1 Reduction of 5b (NaBH~(1.5eq)/THF:CH~OH=9:1/23”C/’ih), according to a procedure by Yarma 

andKabalkafor nitrostyrenes, I2 gave the corresponding saturated nitro compound 5c in 80% yield 

after flash chromatography on silica gel (R~0.50, CHzC12) and recrystalliza,tion (mp 91-92.5”C, 

CHCls/hexanes) . I3 Further reduction (Zn’ (6.5eq)/NH&1(2.Oeq)/THF:H~0=2:1/ 23”C/2.5h)) 
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according to aproceduredescribedby Corey and Estreicher, I4 gave 3 in yields of 80-85X. 

Compound 3 was readily distinguished by VI NMR (W, 2H, S = 5.5ppm (CDCls)) from the related 

5-bromotryptamine (&, 2H, 6 = 1.8ppm (CDCls)) , prepared by more vigorous reduction (LiAlH~/TW) 

of 5b. 

5a R = CHD 6a R’ =H 
5b R = CH = CHN02 6b R’=H 
5c R = CHsCHsNOz 6e R’ = COCHs 

MeBzCCH(NHR’ )CH#R" 

R” = H 

Thealdehyde4could be prepared in five steps StartingfromL-cysteine, via its methyl ester 

hydrochloride (CHsOH/HCl (g) /25” C/24h, 65%) . I5 The liberated free base 6a (NaHC0s/HzO/CH2C12, 

85%) was S-alkylated (ClCHsSi(CHs)s(1.3eq)/KzCOs (2.Oeq)/DMF/25”C/16h) to give the unstable 

o-amino ester 6b in 75% yield (bp 12O-125”C/O.2 torr; [a]? = +16.5” (c 7.0, CH$&)). This was 

immediately acylated (AczO(l.8 eq)/NEts(5.Oeq)/CH&12/25”C/20h) to give 6c in 95% yield 

(bp 180-19O”C/O.2 torr; [&Ii3 +35.0’ (c 5.0, toluene)) .I3 Reduction of 6c (DIBAL(2.5eq) / 

toluene/+O”C/2.5h) was problematicanddespitevarious changestothereaction conditions we 

have been able to obtainthealdehyde4, as contained in silicagelchromatographic fractions 

(R~0.30, CHzClz:EtOAc = 1:l) enriched in the substance, in only 40-50% yields. In practice, 

however, we were able to use the crude aldehyde in the subsequent steps without recourse to any 

further purification. 

Ring C was formed in a two-step process. Initialcondensationofhydroxylamine3and 

aldehyde 4 (MgS04(10.0eq)/CH2C1z/O-5”C(7h), 25”C(lh)) gave the crude nitrone 7 as a fluffy yellow 

solid to which was immediately applied a modif ication of the Pictet-Spengler reaction (CF$Xl$I 

(3.Oeq)/CHzC12/25’C/16h) to give the cyclized compound 2a13 as a beige solid (mp 214-216”C, 

EtOAc). In atypical operation, hydroxylamine3, derivedfromthe saturatednitro compound 5c 

(2.05 g, 7.62 mmol) and reacted with crude aldehyde 4 derived from the protected ester 6c (3.20 g, 

12.1 mmol), yielded 0.86 g (1.83 mmol) of the ring C cyclized compound 2a in 24% recrystallized 

yield, based on the saturated nitro compound 5~. 

Compound 2awas racemic, with racemizationlikely a result of cu-deprotonation of the 

0-protonatad nitrone 7duringthe modifiedpictet-Spengler reaction to give the corresponding 

N-hydroxyenamine. Compound 2a, however, was asinglediastereomerbasedon its 400MHz 1HNMR 
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spectrumand possessed the correct relative stereochemistry, as shownbythe spectral analysis of 

later products in the synthesis. 

Closureof ringDtogiveN(lO)-acetyleudistominLIbas shown, was carriedoutby a 

sila-Pummerer reaction I6 ofthediastereomericmixtureof sulfoxides 2b, obtained in70’1,yield 

from 2a (m-CPBA( 1.25eq)/NaHCOa(4 .Oeq)/TRF/O-5”C/2.5h; reprecipitated from CHzCIa) . 

Compound lb was obtained in 17-217. yield as a white solid (mp 193.5-195.5”C) after column 

chromatography on deactivated neutral alumina (Rf=O. 70, CHzClz: CH~IJH = 98: 2) . No side products 

have as yet been identified. The spectroscopic dataI for lb are in very close agreement with 

those reported forthe closely related O(6), N(lO)-bisacetylderivative of eudistomin C la and the 

N(lO)-acetyl derivative5” of eudistomin K. 

Wehave beenunableto remove theN-acetylgroupunderavariety of conditions employing 

reagents such as KOH, LiDH, NaOCBa, NHaNHa, orHC1. Interestingly, 0.5MHClinTHF:H~O =3:ldid 

not decompose lb even at 50°C) perhaps indicating internal protect ion of the 0, S - acetal 

functionality by adjacent N-protonation. Furtherworkon improving this aspect of our synthesis 

andonthe development of an enantiospecific route to eudistomin Llaand its congeners is in 

progress. 
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Compound lb: IR, *H and 1% NMR, MS and HR MS data are l.isted below: 

IR (KBr) 3410(s), 3229(m), 3100(w), 2920(m), 2847(m), 1653(s), 1510(s), 1446(u), 1309(m)? 

1041(m) and793(m) cm-*; lHNMR(400MHz),(CDCla) s8.93 (br s, N(9)-A), 7.53(s, Hs), 7.17(dd, 

J=8.6,1.8Hz, A?), 7.12(d, J=8.6Hz, As), 6.59(d, J=S.SHz, N(lO)-H), 5.00(m, HI*), 4.94(d, 

J=S.OHz, Illa), 4.80(d, J=g.OHz, Hra), 4.13(br s, HI), 3.58(m, Hs) , 3.30(6, 5=14.6Hz, Hri), 

3.11(td, J=li.0,4.3Az, Hs), 2.88(m, Hd), 2.76(m, Ha, HII) and 1.73(s, CHs) ppm; 

13C NMR(lOOMHz), (CDCla) 6170.3 (C=B), 135.7(&,), 131.8(C9,), 127.9(&b), 124.6(&), 

120.6(Cs), 113.O(Cs), 112.6(&), 108.8(C4,), 71.0(&), 68.9(&), 54.8(&), 46.9(&o), 

32.1(C11), 23.2(CHs), 20.5(&) ppm; MS(E1) m/z(%) 397(17), 195(17), 312(24), 310(24), 

282(15), 280(17), 267(23), 266(99), 265(25), 264(100), 250(13), 249(26), 248(15), 247(25), 

186(11), 185(17), 168(24); HR MS observed: 395.03030, calcd. for Q&g7QBrN&-$: 395.03012. 
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