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Abstract : Optically pure 2-unsubstituted-4-hydroxymethyl-A2-thiazoline was prepared
by regioselective cyclization of (R)-3-hydroxy-2-aminopropanethiol. © 1998 Elsevier Science Ltd.
All rights reserved.

4-Substituted-A2-thiazolines are receiving considerable attention since natural! and synthetic?
thiazoline-containing compounds have been shown to possess unique or interesting pharmacological and/or
chclaung propemes 2- Unsubsntuted-4 substituted thldzohnes are generally more difficult to prepare than their

p v of the chemistry that can subseguently be done on its
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ide chd_in 1S well as on its 2-posit "n,3 the design of efficient synthetic pathways leading to a synthon such as
optically pure 4 is challenging.

Complex catalysts have been proposed to furnish (non)#aracemic#b 2-unsubstituted-4-substituted

thiazolines. However, inspired by the chemxstry more recently developed in the oxazoline series, 5 the synthesxs
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temperatures, 1,2-aminothiols with iminoether salts or orthoesters. Nevertheless, using this strategy, the
preparation of 4 starting from L-cysteine methyl ester has been reported to proceed with total racemization.?
Applying milder conditions, also designed in the oxazoline series,® the preparation of 3 in an optically active
form has been briefly mentxoned7 and its reg1oselectwc reduction hould lead to 4. However, using such an
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approacn, and in aadaition o the necessary ullplCdbClll preparation 01 formimidate, the optical purily 01 # 1S
governed by the ontical nurity of its ester nrecursor that is limited to 80% in the oxazoline series 6 We herein
governed by the oplical purity of its ester precursor that 1s iimited o sU7 the oxazoline series.” we nercin
report on an easy and efficient way to prepare optically pure (R)-4-hydroxyme thyl-A2-thiazoline

port on an €asy and eificient w ay prepare optically pure (i) wydroxymelny!l thiazoli

WhCl‘Cdb it is known that N-formyl-1,2- ammoalcohols do not lead to oxazolines but to degradative
material only,? the use of N- formyl-1,2-aminothiols for the preparation of thiazoline has not been mvesﬂgagegi.
Since N-formyl derivatives should be easily available and amide derivatives have been shown to afford 2-
substituted-thiazolines,® we decided to investigate the preparation of 4 from opticaily pure 5!¢ for which no
racemization can occur during the synthetic process. N-Formylation of 5 could be easily achieved affordin g 6in

96% yield (}H-NMR of the crude reaction mixture) using thc mixed anhydride of acetic and formic acids. No §
or O-formyaltion was detected. We attempted cyclization of crude 6 by refluxing it, in the presence of traces of
TsOH, in benzene and with continuous removal of water.!! To our delight, compound 412 ([a]21.P +93 (¢=1.7,
CHCI3) turned out to be the only product formed and couid be isolated in 81% yield from § (Scheme).
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cysteinate 1. As expected, cyclization of intermediate 2, obtained under the conditions used to get 6, afforded
312 (88% yield from 1) (Scheme). To determine its optical purity, we also prepared it in the racemic series and
were able to show, by 'H NMR in the presence of Eu(hfc)s, that 3 was obtained in 70% ee (Figure).

In summary we have demonstrated that optically pure 2-unsubstituedA4—hydroxymethyl—Az—t.hiazoline‘
can be efficiently prepared from optically pure 2-substituted-1,2-aminothiol. Although both thiazolines and
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o Scheme Figure: H-2 proton of ()3 (A) and

3 (B) in the presence of Eu(hcf)s.

However, the nature of the substituent at the position 2 of the 1,2-aminothiol has to be carefully
taken into account since electronwithdrawing groups can induce some racemization although to a much iesser
extent than observed in the imino-ether strategy where total racemization occurs if high temperatures are used.
thstituted, 4-substituted 5.6-dihydro-4H-A2-
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Extension of our strateov to the nrenaration of onticallv nure 21
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thiazines is under investigation and will be reported in due time.
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12 4: 'H NMR data of see ref 4b; 13C NMR (CDCl3, 75 MH2) &: 159.0, 78.2, 63.7, 32.2 . 3: 'H NMR (CDCl3, 300 MHz) &
803 (1H, d, /=2.4 Hz), 5.08 (1H, d, J=9.0, 2.4 Hz), 4. 25 (2H, q, J=7.2 Hz), 3.54 (1H, dd, J=11.1, 9.5 Hz), 3.45 ( H, dd,

J=11.1,9.9 Hz), 1.32 (3H, t, J=7.2 Hz): HC NMR (CDClI3, 75 MHz) &: 170.5, 159.5, 77.7, 61.7, 33.0, 13.8.



