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A new synthetic process of bicyclic pyrrolidine intermediate in telaprevir

SHI Yubai*, WANG Yanfang, MA Shaohua
Ningbo College of Health Sciences, Ningbo 315100, China

Abstract This paper described a practical process for the preparation of bicyclic pyrrolidine intermediate of
telaprevir. The racemate, (3aR, 6S) -octahydro-cyclopenta| c¢| pyrrole-1-carboxylic acid hydrochloride (4) was
synthesized from 3-azabicyclo[ 3. 3. 0] nonane hydrochloride (9) wia chlorination of an imine, basic elimination,
sulfonation, cyanation, and acid hydrolysis. The target product, (1S, 3aR, 6aS) -octahydrocyclopenta| c] pyrrole-1-
carboxylic-t-butylester oxalate (1) was synthesized in an overall yield of about 26. 4% from the free amino acid of
compound 4 via Boc protection of the imino, chemical resolution, ¢-butyl esterification of the carboxyl group, imino
deprotection, and formation of the oxalate salt. The convergent synthetic process of compound 1 highlights the ease
of operation and high stereoselectivity, and thus should be applicable for large-scale production.
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Figure 1 Chemical structure of telaprevir and its five segments
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Scheme 1 First synthetic route of compound 1 in Vertex pharmaceuticals incorporated
(a) Boc,0,K,CO;,TBME-H,0(1:1),16 °C,90% ; (b) (1) sec-BuLi, —75 °C,CO, (gas),NaHSO,,80% ; (2) (S)-tetrahydro-1-naphthyl-
amine, EtOAc,75 °C to —10 °C slow cooling ~1 h,41% , >99.5% ee;(c) (1) NaHSO, ,MTBE ,H,0;(2) Boc,0,DMAP,s-BuOH,MTBE,r. t. ;

(d) (3) MeSO;H,THF,r. t. ;(4) oxalic acid,i-PrOAc,r. t. ,81% (4 steps)
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Scheme 2 Second synthetic route of compound 1 in Vertex pharmaceuticals incorporated

(a) BF;-Et,0,(1S)-( = )-camphor; (b) methyl 1-cyclopentenoate; (¢) sodium acetate ,succine anhydride;(d) NaH,benzyl chloroformate ;

(e) borane-methyl sulfide, piperidine; (f) Pd( OH), ,oxalic acid
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Scheme 3 New synthetic route of compound 1
(a)NaClO,toluene,10% NaOH,¢-butanol
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, —10-0 °C;(b) KOH, methanol ,60 °C;(¢)15% NaHSO;,r.t. ;(d) 30% NaOH,TMSCN,methanol,r. t. ;

()6 mol/L HCI,100 °C;(f) (1) 30% NaOH;(2) methanol, (Boc),0,Na,CO;5;(3) (S)-a-phenylethylamine , ethyl acetate; (4) (S) -tetrahydro-
1 -naphthylamine , ethyl acetate ,isopropanol,32. 7% (from 9 to 3);(g)5% NaHSO,,t¢-butanol, DMAP, ( Boc),0, ethyl acetate,95.3% ; (h) (1)
THF ,MgSO, ,MeSO;H,30% Na,CO;, <20 °C;(2) isopropanol , oxalic acid,88. 1%
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