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C-Alkylation of Phenylthio Aziridine Carboxylatest
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The N-Z-butyl and N-benzyl aziridine carboxylic acid phenylthiol
esters are deprotonated in the a-carbonyl position and alkylated by
alkyl halides, by aldehydes, and by nitrostyrene. The diastereoselecti-
vities in the additions to trigonal centers range from 72 to 88% (rel.

topicity £k with benzaldehyde).

The enolates of cyclopropane carboxylic acid derivatives are not readily
generated and, once formed, they are highly reactive. Actually, they may not have
an enolate structure 1 (4£-4train) but be the tautomeric a-metallo carbonyl deriva-
tives 2. For a general discussion and leading references see our previous papers on
such species,]) on related compounds,z) and on the structure of "normal" lithium

enolates.3)
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Deprotonation of oxirane and aziridine carboxylic acid derivatives 3 + 4
(X = 0 or NR) is expected to be additionally hampered by ring opening, which may
occur therma11y4) (+ 5) or by nucleophilic attack on the precursor 3 (+6 or 1)5’6)
or else by a- or B-elimination in the desired intermediate (> 8 or 217']0) Cn the
other hand, base catalyzed epimerization of aziridyl ketones]1’]2) and some electro-
philic substitutions on oxirane and aziridine carbon atoms, which take place through
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anionoid intermediates without ring opening, have been described in the litera-

ture/+102,13-15)

In our attempts to generate metallated three-membered heterocyclic derivatives
such as 4, we have now found that the phenylthiol esters 10 and 1116
deprotonated and alkylated (» 12 - 18). This is especially surprising since thiol
esters are known to be highly efficient acylating reagents for amines;7) under
the same conditions the corresponding methyl or ethyl esters decomposed.

) are readily

Treatment of the thiol ester 10 with LDA in THF at -78°C for 30 min. followed
by the addition of a carbonyl compound or nitrostyrene at -100°C gave the corres-
ponding products 12 - 14 in good yields and moderate diastereoselectivities (88:12
to 72:28) (Table 1). If methyl iodide was used as the electrophile, DMPU]8)
required as cosolvent to give 15 in 60%. Without cosolvent only starting material

was

and decomposition products were isolated. With benzyl bromide as the electrophile no
product was obtained, with or without cosolvent. The thiol ester 11 could also be
deprotonated and converted to the products 16 - 18, the reaction with benzaldehyde
again showed moderate diastereoselectivity (77:23), and with benzylbromide/DMPU the
desired product was obtained.

Table 1. Yields and diastereoselectivities of products 12 - 18

COSPh 1) LDA, THF, -78°C COSPh

/ E

5 .
R’ ) Electrophile R
10, 11 12-18
R Electrophile E Product % Yield DiaStereose].a)
. CH ,CHO CH 4CH (OH) 12 70 88:12°)
Bu | phcwo PhCH(OH) 13 87¢) 74:26%)
(19) | nitrostyrene NO,CH,CH (Ph ) 14 75 72:28
CH4I/DMPU CHy 15 60 ---
PhCHO PhCH(OH) 16 7 77:23%)
Bn CH,1/DMPU CH 17 61 —--
(11} 1 phch,Br/oMPY PhCH, 18 62 -
a) Determined by ]H-NMR. b) Diastereoisomers not separated. c¢) Includes 16%
of lactone 19. d) Corrected for lactone 19.

In the reaction of the 1ithium enolate of 10 with benzaldehyde the lactone 19
was isolated as a minor product besides the two diastereomers 13a and 13b (see
Scheme 1). The relative configuration of 19 follows from a NOE experiment. The iso-
mer 13b was converted into the lactone 19 by treatment with LDA in THF at -78°C and
warming the solution to -30°C.
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Scheme 1.

To improve the diastereoselectivity of the reaction, a solution of the 1i-
thium enolate of 10 was first treated with one equivalent of C]Ti(NMe2)3 and then
with benzaldehyde. In this way the product was obtained in 61% yield with a dia-
stereoselectivity of 93:7 (see Scheme 1). Furthermore, formation of the lactone 19

was almost completely suppressed.

This work provides a new and attractive access to derivatives of aziridine-2-
-carboxylic acid. Considering the fact that aziridines represent an important class

62,19) it might give rise to new

of alkylating agents with cytotoxic properties,
compounds possessing biological activity. We are now doing experiments aimed at the
deprotonation of non-racemic 11 and at the incorporation of products of type 12 - 18
into peptideszo) using the thiol ester moiety directly for N-acylation.

In a typical procedure a solution of 0.94 g (4.0 mmol) of thiol ester 10 in
2 mL of THF was added dropwise to a solution of 4.4 mmol of LDA in 10 mL of THF
under argon at -78°C. After 30 min the yellow solution was cooled to -100°C and a
solution of 0.53 ¢ (5.0 mmol) of benzaldehyde in 2 mL of THF was added dropwise.
The reaction mixture was allowed to warm to -78°C within 30 min and was stirred
for another 30 min. After quenching with 5 mL of sat. agq. NH4C1 and warming to room
temperature, workup withoether and flash chromatography (pentane/ether) gave 13a
(0.87 g, 64%, mp 110-111°C), 13b (0.10 g, 7%, mp 135-]36°C) and 19 (0.15 g, 16%,
mp 38-39°C).
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