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Summry: 'Ihe title wnpcxnd was synthesized via a novel diastereos elective ethyla- 

tion process from indolizine derivative 5a Bering N-tosyl-(RI-proline. 

(s)-camptothecipl (11, a potent antitumor alkaloid, was isolated fran Camptotheca 

acuminata (Nyssaceae) by Wall et al. in 1966,' and has a pantacyclic ring system 

containinganopticallyactivehydroxylactone. Synthesis 

of ($)-I via an optical resolution process has been 

reported by Corey et a1.,3 Wall et a1.,4 and our gr0_1p.~ 
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In this paper we will describe a first asymmetric synthesis 

of (.9)-l via a novel diastereoselectivs ethylation process. &)_I + 

The synthesis of (S)-1 is outlined in Fig. 1. Our HO 0 

synthetic strategy involves thediastereose lective ethylaticn of indolizine deriva- 

tives !?a-f using N-substituted (R)-proline as a stereccon trolling unit to the cor- 

responding optically active (S)-6a-f. Diasteremuxs 5a-f e preyed from the 

known B 26 via brcmination. The ethylation was performed in 4-5 h with ethyl 

iodideinthe presexeof scxdiumhydrideatrcantempsrature. The results are shown 

in Tabie 1. Althcugh 1x1 diasterecselection was ckse~~+ in the rsaction of 5e-f, the 

ethylation of 5a-d takes place fran the side opposite to that where the aryl sulfonyl 

group acts as a steric hindrance, to afford (S)-6a-d as predaminant stereoisamers. 

The preferred &orrr&icn of the transition state sees& to be rigid, because the 

diast-ic ratio was unchanged at any of various reaction temperatures between 

-lO°C and 60°C. This diastereoselective ethylation is an instance of 1,4-asywnetric 

induction, and no reports of asynm&ric synthesis using N-bsyl-(R)-proline have ap- 

psared in the literature. m , optically active (S)-6a, bearing N-tcsyl-(R)- 

proline, =s easilyisolatedbytreatmentwith 2-prcpano 1 (56% yield fran 5a). 

Qmpownj (S)-6s was hydrcgenated, acetoxylated, hydrolyzed, and lactonizad to 

afford optically active key interm&iate (S)-8 ([(Y), +109.7O (c 0.76, CHCl3)). On 

alkalins hydrolysis, N-tosyl-(R)-proline ms recxered in 66% yield without racemiza- 

tion. The tricyclic ketone (S)-8 was deketalized, and candewed with ampound g7 to 

give natural (S)-1 ([a], +42.0° (c 0.51, CHC13-MeOH,4:1); lit.* (u)D +42.8O (CHCl3- 

bk!fx,4:1)). 
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R= : -so? ,-ye,-so2- ,-so;+ -COOCM-M2 ,-C=;2--@~2 
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faHwi, ~r~, DME, r.t., (85%); (b)4a-f, Na2aD3, DMF, 70°C, (76-97%); (c)N&i, EtI, 

EMF, r.t., (65-100%); (d)H2/Raney-Ni, Ac20, r-t., (quark); (e)i)NaNO2, AcOH, 

OOC, ii)CCl4, reflux, (74% 2 steps); (f)i)LiCH, 67%RtOH, r-t., ii)AcoH, r.t., 

(90% 2 step); (g)8O%TFA, r.t., (79%); (hf9, p-TsCH, toluene, reflux, (73%). 

Table 1. Diastereoselective Ethylation of 5a-f with Ethyl Iodide 

Compound yield of 6a-f/% Ratio (S:R)a) 

5a - 100 82 : 18 

5b 94 79 : 21 

SC -100 82 : 18 

Sd 70 72 : 28 

5e 76 51 : 49 

5f 65 53 : 47 

a) Determined by 'H NMR. 
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