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SUMMARY: A new method for the resolution of amines and its application to 3-aminobenzodiazepines
1 is described. The method involves the synthesis and separation of a pair of phenylalany! amide
diastereomers followed by removal of phenylalanine via the Edman degradation to give the individual
enantiomers of 1 with high chiral purities.

Resolution of amines has traditionally been acomplished by crystallization of diastereomeric
salts. Covalent derivatives, amides in particular, offer potential advantages such as high crystallinity
and chromatographic separability, advantages widely exploited in the paralle! resolution of alcohols
via their esters. Use of such derivatives is precluded for all but the most stable amines, however,
by the rigor of the conditions required for their cleavage. Resolution methods using readily cleaved
acyl derivatives have not been forthcoming. We report here the development of such a method
involving the preparation and separation of a pair of diastereomeric phenylalanyl amides followed
by removal of phenylalanine via the Edman degradation.l The method is illustrated by the resolution
of 1, a vital intermediate in our recent synthesis of non-peptidal antagonists for the peptide hormone
cholecystokinin.2

3 was coupled (Scheme 1) with Boc-}_-Pheu to give protected amine 235 as a sl
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mixture of diastereomers. In an aside dictated by the final structures desired, methylation provided
the amides 2b (l:, 87%). Removal of Boc and neutralization gave amides 2¢ which were separated
by chromatography on silica gel (CH,Cl,:MeOH:H,0:HOAc, 90:10:l:1) into a high R; (TLC: R, =
0.36; HPLC: 100% diastereomeric purity) and a low Rf (Rf = 0.24; 99.2%) component.

Each diastereomer of 2c was warmed with phenylisothiocyanate (1.1 eq.) followed by trifluoro-
acetic acid. Chromatographic purification (silica gel, 90:10:1:1) gave the resolved amines (white
foams). The higher R; amide diastereomer 2c gave the 35 amine® ()-Ib (HPLC: >97.6%, [a]2D5 =
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i) Boc-D- or-L-Phe, I-Ethyl-3-(3-dimethylaminopropy!)carbodiimide Hydrochloride (EDC), !-Hydroxy-
benzotriazole (HBT), DMF, 25°C, 30 min. ii) Mel, NaH, DMF, O°C. iii) EtOAc, HCI(g), O°C,
10 min.  iv) separation by chromatography or fractional crystallization. v) C _H.NCS, CH,Cl,,
A, 10 min. followed by TFA, 52°C, {8 min. 65 272

-236°) while the lower R, diastereomer provided the 3R enantiomer (+)-Ib (HPLC: >96.7%, [a13)
= +227°). The enantiomeric compositions of 3S- and 3R-Ib, assigned by HPLC on a chiral support’,
were 99.1:0.9 and 3.0:97.0, respectively. Seed material from this work allowed separation of 2c
diastereomers by simple crystallization of the HCI salts in subsequent runs. With Boc-D-Phe as
resolving agent, this technique provided 12.0gm of chirally pure 3S-1b from 40.3gm of the racemate.
The amine resolution described here uses all known reactions of proven generality. It employs
reagents readily available in D- or L-form, easily applied and easily removed. It frees the resolution
process from the vagaries of crystallization and should thus provide a generally useful alternative
or adjunct to conventional salt crystallization techniques.
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