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Abstract. (D)- and (1L.)-isomers of pipecolic acid were converted into (ID)- and (L)-2-

piperidinernethanamine using an efficient sequence. The amino groups were selectively protected for further
functionalization.

2-Piperidinemethanamines are valuable synthons for the preparation of several pharmaceuticals.] In all

cases a racemic mixture of piperidineimethanamine, derived from the catalytic reduction of readily available
reported that substituted piperidinemethanamine 1 and

pyridine-2-methylamine,? was utilized. Recently we hav
S

u e rted
pyrrolidinemethanamine 2 exhibited potent and selective protein kinase C inhibitory acti vity 3

Thus we required the optical isomers of piperidinemethanamine and pyrrolidinemethanamine.

Optically pure forms of pyrrolidinemethanamine were prepared by a general synthetic sequence as outlined
below (Scheme 1).
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Scheme 1

Surprisingly, a similar protocol was unsuccessful in the homologous piperidine system. This observation
may be attributed to the fiexible nature of the piperidine ring and the sirong neighbering group participation of
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the ring nitrogen.? Atternpts to tosylate the N-benzyloxycarbonylpiperidine-2-methanol under basic conditions
gave only the cyclized oxazalone, Various other methods of converting the alcohol into the primary amine were
not successful. Here we report an efficient synthesis of optically pure protected 2-piperidinemethanamine starting
from (D)- and (L)-pipecolic acid (Scheme 2).
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Scheme 2

The (D)- and (L)-pipecolic acids are commercially available (Bachem Bioscience) or can be prepared
from the DL-mixture by optical resolution technique as described by Hardtman.® The corresponding methyl

Table 1

No.  Compound8 Yield (%) mp. (C) Specific Rot. [«15D

6 L-Pipecolic acid 277-279 (-)26.5° (c = 1.6, H2O)
D-Pipecolic acid (decomp) (+)24.6" (c = 5, HyO))

7 L-form.HC1 81 170-171 (-)9.1° (c = 3.6, H0O)
D-form.HCl 73 (+)9.1" (¢ = 3.4, H20)

8 L-form?® 75 162-163 (-)32.4° {(c = 3.2, EtOH)
D-form 85 (4)31.6° (c = 2.3, EtOH)

9 L-form 80 103-104 (-)90.7° (c = 2.5, EtOH)
D-form 80 (9)92.9° (c = 1.9, EtOH)

10 L-form 92 oil (-)61.2° (¢ = 3, EtOH)
D-form 90 (+)5R.2° (¢ = 1.6, EtOH)

11 L-form 93 108-110 (+)9.8° (c = 2.2, EtOH)

D-form 91 {-)10.0° (¢ = 1.7, E1OH)
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ester 7 of (D)- or (L)-pipecolic acid was then converted into carboxamide” 8 using conc. NH4OH. Benzylation
of the ring nitrogen (9) and reduction of the amide using LiAlH4 in THF provided the chiral monoprotected
piperidinemethanamine 10. Likewise, protection of the primary nitrogen as BOC, followed by debenzylation of
the ring nitrogen yielded the second monoprotected diamine 11, Compounds 10 and 11 are now available in
their protected form and can be used for further synthetic elaboration. Mild conditions are used throughout the
synthesis and there was no evidence of any racemization. The yields and the optical rotations of the intermediates
are given in Table 1.

Coupling of the chiral amine 10 with N-BOC-protected L-lysine using EDC/HOBT gave the
corresponding amide 12. Debenzylation (Hp, 10 % Pd-C/MeOH, 55 psi, 20 h) followed by coupling of the
secondary nitrogen with tridecanoic acid and deprotection of BOC provided the desired PKC inhibitor 1 in
optically pure form as its dihydrochloride salt (Scheme 3).
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i) Boe-L-lysine(Boc)-OH, EDC, HOBT, NMM, CHCly, 1t; ii) Hp, 10%Pd/C, MeOH, 55psi;
iiiy CHa{CH>)11COoH, EDC, HOBT, NMM, CHCl, it; iv) HCl/idioxane, nt

Scheme 3

This methodology can also be applied to proline systems with equal efficiency. We have prepared trans-
4-hydroxy-L-pyrroliding-2-methanamine 15 from trans-4-hydroxy-L-proline 14; the presence of hydroxy
group did not affect the reaction sequence.
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