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o-Amino Epoxide Derivative
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Abstract: Erythro o-amino epoxide, an important intermediate for synthesis of protease inhibitors,
was synthesized from propargylic alcohol in a highly enantio- and diastereoselective manner.
© 1999 Elsevier Science Ltd. All rights reserved.

O-Amino epoxide derivatives are key compounds for the synthesis of protease inhibitors, HIV-PR
inhibitors,' Renin inhibitors,” Cystein protease inhibitors.”

While threo a-amino epoxides are stereoselctively obtained directly by epoxidation of allylic amines,’ a
variety of approaches towards the synthesis of erythro o-amino epoxides has been recently investigated.’
However, racemization is a serious problem in the case of synthesis from amino acids or their derivatives.’ In
this paper we report synthesis of an erythro N-protected amino epoxide from propargylic alcohol in a highly
stereoselective manner using lipase kinetic resolution and stereoselective epoxidation. This procedure is free
from the racemization problem because amino acid derivatives are not used.

Qur synthetic route is shown in Scheme 1. Kinetic resolution of propargylic alcohol 1 was achieved by
asymmetric hydrolysis’ of acetate 2 using Lipase PS in pH 7.0 phosphate buffer including 10% acetone to give
the desired 1-(R) (>99%ee), [ot]D20 +7.2° (¢=1.00, CH,CI). The results of kinetic resolution by several lipases
are summarized in Table 1. Propargylic alcohol 1-(R) was converted to cis olefin 3a by hydrogenation in the
presence of Lindlar catalyst and quinoline in MeOH for 14h. Epoxidation of cis olefin 3a using m-CPBA in
dichloromethane at room temperature proceeded highly stereoselectively to afford threo epoxide 4. (>99%de)’
The high selectivities resulted from the effect of 1,3-strain due to cis-TMS substitution.'’ In the case of
monosubstituted olefin 3b, selectivity of epoxidation under the same conditions was low(59:41). This
comparison showed the cis-TMS substitution was very effective for stereoselective epoxidation. To remove the

Table 1 Kinetic resolution of propargylic alcohol using Lipase

OAc Enzyme OH QAc
- - + :
PhH\ ™S ?::%Egzte buffer PC‘\ ™S llh/\ ™S
2 1-(R) 2-(S)

Entry Enzyme Time 1-(R)Yield (%) ee (%)b
1 Lipase PS 24 18 > 99
2 144 62 >99
3 312 90 > 99
4 Lipase AY 96 88 96
5 Lipase AK 96 76 94
6 Pancreatin F 96 46 4

: Isolated yield.
Determined by HPLC analysis. (column: DAICEL CHIRALCEL OJ-B, solvent: MeOH/H,0=2/1)
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TMS group, epoxide 4 was treated with tetrabuthylammonium fluoride in dimethylsulfoxide at room temperature
and the reaction mixture was quenched with water and extracted with ether.'® ' N-substitution was accomplished
using the Mitsunobu reagent (DEAD, Ph,P) and phthalimide in tetrahydrofuran at r. t. for 6h to afford erythro
(t-amino epoxndc 6 ? Conversion to Saquinavir (Ro31-8959) from amino epoxide 6 was already achieved by
the Roche group. "’

As described above, we have succeeded in developing a synthetic route to an erythro N-protected amino
epoxide in a highly stereoselective manner using lipase kinetic resolution and stereoselective epoxidation. This
synthetic route allows the synthesis of important building blocks for protease inhibitors. Furthermore,
enantiomer of 6 can be synthesized by this procedure.
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