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SYNTHESIS OF OPTICALLY ACTIVE B-METHYLTRYPTOPHANS FROM AZIRIDINE—Z—CARBOXYLATES1)
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Some (aR,BR)—1,B—dimethy1tryptophansLg) were prepared by the reaction of
aziridine-2-carboxylates (4), derived from D-threonine, and N-alkylindoles in the

presence of BF3-OEt2.
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We have recently described the structure of FR900452 gi), a potent PAF
2)

(platelet-activating factor) inhibitor isolated from a microorganism. During

investigations aimed at the synthesis of structurally simpler analogues (represented by
2), we have needed a diastereospecific synthesis of (oR,BR)-1,8-dimethyltryptophan 3.3)
Although reports concerning the synthesis of B-methyltryptophans have appeared,4) there
has been no practical method for preparing optically active ones. We now report the

stereospecific synthesis of optically pure 1,B8-dimethyltryptophans by the reaction of
indoles and aziridine—2-carboxylates.5)
In executing our strategy for preparing (aR,BR)-1,B-dimethyltryptophans, we needed

appropriately substituted aziridine intermediates 4a,b, which were prepared from

6,7)

D-threonine according to the method described for IL-threonine. Initially we examined

the reaction of the Cbz-protected aziridine 4a, with N-methylindole (1 equiv) in the

presence of BF3~OEt28) (1 equiv) at 0°C for 30 min, which yielded, after alkaline

Me
4a R=CHPh 5a R=CH,Ph
R = CMe, b R=CMe;
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hydrolysis (10% aq NaOH/MeOH, r.t., 2 h), the desired tryptophan derivative 23 (37.1%
yield, [a]D -48.8° (¢ 1.6,MeOH)). Apparently the reaction occurred via the BF3 activation
of the aziridine ring of }3, followed by nucleophilic attack of N-methylindole at the
B-position of 4a with inversion of the configuration. The best yields (58.5~59.6%) were

obtained when aziridine fle, N-methylindole, and BF_-OEt, were used in a ratio of 1:3:0.5-1

3 2
(Table I). Similarly, the Boc-protected aziridine 4b also gave the corresponding Boc
9)

derivative 2_13 of the tryptophan (Table 1II). To confirm the optical purity, 5b was

converted to the free amino acid 3 by deprotection of the Boc group (TFA, r.t., 30

10) 4)

min) . The amino acid 3 was identified by comparison with an authentic racemic sample

in spectroscopic properties except for melting points and optical rotations, and proved to

be optically pure (>95%) on HPLC coupled with a chiral derivatization method using

2,3,4,6,~-tetra-0O-acetyl-g-D-glucopyranosyl isothiocyanate. 11,12)

3)

The Boc-protected amino

acid 5b also led, by condensation with D-methionine methyl ester, to the

diketopiperazine derivative 2 which was identified with the sample prepared previously,3)
which proved to be a single diastereomer. The Cbz-~protected amino acid '53 was also

converted to 2 (1. methyl methionate/DCC/CHZCl 2. Hz/lO%Pd—C/MeOH; 3. NH3/EtOH), which

27

was identical with the sample obtained from 5b.
Thus we have been able to achieve the regio- and stereospecific synthesis of

(aR,BR)-1,B-dimethyltryptophan (3). Using this procedure, we also prepared some other

tryptophan derivatives with substituents on the indole nucleus under the conditions

Table 1. Synthesis of (ocR,BR)-Na-—Carbobenzyloxy-l,B-Dimethyltryptophan (5a)

Entry Ratio Isolation Yield
4a N-Methylindole BF; OEt (%)

1 1 1 1 371

2 1 2 1 49.5

3 1 3 1 59.6

4 1 3 0 0

5 1 3 0.5 58.5

6 1 3 2 42.3
Table I, Synthesis of (aR,BR)-B-Methyltryptophan Derivatives (5b-h)
X CO,R?

| ! 1, BF; OEt,
N + H":.. L. X\ H —
R! Me CO,Me 2, NaOH
4 R 5
Entry  Compound X R! R? Yield (% ) [alp (°)

1 5b H Me CMe;, 60.0 -40.6 (¢ 2.3, MeOH)
2 5¢ H Et CH,Ph 67.4 -39.2  (c 1.0, MeOH)
3 5d OMe Me CH,Ph 442 -54.6 (c 1.0, MeOH)
4 5e OMe Me CMe, 61.1 -46.8 (c 1.8, MeOH)
5 5f Me Me CH,Ph 56.3 -38.8  (c 1.9, MeOH)
6 Sg F Me CH,Ph 69.2 -38.8 (c 1.4, MeOH)
7 5h Cl Me CMe; 52.4 -46.3  (c 1.8, MeOH)
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used for the best yield of 5 (entry 3 and 5 in Table I). The results are given in Table
II. The stereospecificity in this reaction was ascertained by the fact that the products
produced diketopiperazines as single isomers (>95% enantiometric purities) when coupled

3)

with a certain amino acid.1 Details will be reported in due course.
The effect of the present reaction is to replace the hydroxy group of threonine by
indoles with complete retention of the enantiometric configurations of threonine. This

provides a useful methodology for preparing various optically active B-methyltryptophans.
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