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Absfrucl: A simple and efficient route to masked ~-amino-a&unsaturated acids 3 by reaction of metalated oxa- and 

thiazofines with nitriles has been developed. ‘Ihe reactivity of 3 has also been explored. 

B-Amino-u$-unsaturated acid derivatives, particularly the B-amino-a$-unsaturated esters, have attracted a 
great deal of attention because they are very important building blocks for the synthesis of natural products like 

alkaloids and antibiotics.’ Their utility as intermediates in heterocyclic synthesis has also been described,2 and 
they have been applied with success in asymmetric synthesis.3 Simple @-amino-a$-unsaturated esters are 
mostly synthesized either by condensation reaction of &ketoesters with ammonia or aminesl’*b or by 

nucleophilic addition of enolates of alkylesters to nitriles or derivatives. ” While the fiit strategy presents, in 
some cases, the difficulty of the availability of the starting Bketoester,5 the second approach appears to be more 
logical, simple, and practical. However, the reported methods indicate that the success of the latter reaction is 
highly dependent on both the nature. of the starting ester and the metal-enolate used. Thus, approaches that use 

magnesium enolates of r-butyl esters 4a or modifications of the Blaise reaction 4b appear to be the most efficient, 
although they normally require the use of an excess of ester to ensure a satisfactory chemical yield 

On the other hand, a-metalated heterocycles 1, conveniently prepared from carboxylic acid derivatives,6 are 
versatile nucleophiles used extensively in organic synthesis mainly by Meyers &’ (1, X=O,S) and Jones * (1, 
X=NR). Therefore, they can be a useful tool for the introduction of a masked carboxylic acid in the B-position of 
an enamine function. Herein, we wish to report our initial findings on the use of these systems as reagents for 
the synthesis of B-amino-a$-unsaturated acid derivatives 3 by reaction of oxa- and thiazolines 1 with nitriles 2 
(Scheme I). 

Metalation of 1 was performed by using n-butyl lithium or lithium diisopropylamide (LDA) in THF at -78 

“C as previously described. ’ The resulting lithio salt was then allowed to react with 1 .O equivalent of nittile 2, 
and after stirring for several hours (-78 ‘C + r.t.) and an aqueous work-up, it afforded compounds 3 as the only 
products (Scheme I and Table). Pure compounds 3 were obtained after flash-chromatography, distillation, 
and/or recrystallization and show satisfactory microanalyses. The structure of 3 was ascertained on the basis of 
their spectroscopic data,’ which indicate that they are isolated in the enamine form shown. 
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R’CrN 
Method 

+ 
A or B * 

Scheme I 

Table. Compounds 3 obtained by reaction of oxa- and thiazolines 1 and nitriles 2. 

1 Entry R5 Method’ 3 Yield( 8) 
m.p.(“C) or 

b.p. (“C / Torr) 
- 

N \ k 
0 

OMe 

1 p-Tolyl 

2 

3 MeOCH2 

4 CycloPmPYl 

5 2-Fury1 

6 p-Tolyl 

7 

8 p-Tolyl 

9 

10 

11 

12 

13 

p-Tolyl 

Ph 

A 

B 

A 

A 

A 

A 

B 

A 

B 

A 

B 

A 

B 

3a 88 85-7 

84 

3b 74 76-9 / 0.001 

3c 78 72-4 

3d 82 105-7 

3e 72 58-60 

89 

3f 66 

77 

125-7 

3g 68 oil* 

78 

3h 67e oil* 

95e 

’ Method A: LDA / THF / -78 OC ; Method B: n-BuLi / THF / -78 ‘C; b Yield of isolated product 3 based on 1; 
’ Melting points are uncorrected; d Purified by flash chmmatography; ’ Yield of the trade product Dming chroma@qhic 

purification of 3h partial hydrolysis to the corresponding fS-keto derivative was obserwd. 



The process appears to be quite general both in 1 and 2, does not require the use of an excess of reagents,4 

and gives rise 3 to high yields (see Table). It was further noted that the chemical yield was, in most cases, 

remarkably improved by the use of n-butyl lithium (method B, Table) as metalation agent instead of LDA 
(method A, Table). 

6 (>95%) 

cl 3a 

I p-Tolyl 

4 (78%) 

Scheme II 5 (62%) 

The usefulness of this methodology in synthesis has been demonstrated in the preparation of b-amino-c@ 

unsaturated aldehyde and P_amino acid derivatives by simple processes of reduction of 3. Thus, for example, 
neatment of 3a with an excess of lithium powder in THF at room temperature led directly to 5, in a process that 

involves the one-pot selective reduction of the oxazoline ring to an aldehyde functionality.6 Likewise, selective 
reduction of the enamine function can be achieved by reaction of 3a with Na/i-PrOH in THF at 25 OC leading to 

4 in 78% yield. However, as expected, no reduction was observed when compounds 3 were treated with 

complex hydrides like LAH or NaBHKa 

On the other hand, acid hydrolysis of 3a with 6N H,SO, at 100 ‘C for 6 h. resulted, through a 
decarboxylation process, in the formation of the ketone 6 in more than 95% yield. 

Finally, compounds 3 (R’tH) can alternatively be obtained via a metalation-alkylation sequence of 3 
(R’=H). Thus, deprotonation of 3a using n-butyl lithium in THF at 0 ‘C followed by alkylation with methyl 

iodide gave rise 3f to a 75% yield. 
In summary, we describe a remarkably simple, high yielding route to masked ~-amino-a&unsaturated 

acid derivatives 3 starting from oxa- and thiazolines 1. Further studies about the reactivity and utility of systems 
3 are in progress and will be reported in due course. 
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Spectral data for compounds 3: 3a, C ,2H,,N20: ‘HNMR (CDCI,, TMS, 300 MHZ) 8 2.4 (s, 3H), 4.0 (t, 2H, J=8.8 HZ), 

4.2 (t, 2H. J~8.8 Hz), 4.9 (s, lH), 6.8 (br s, 2H). 7.1-7.5 (m, 4H Ar); t3CNMR (CDCI,, TMS, 75 MHz) 8 166.4 (C), 

155.5 (C), 139.2 (C), 134.3 (C), 128.8 (CH), 125.4 (CH), 79.7 (CH). 65.1 (CHZ), 53.4 (CH& 20.6 (CHs): MS m/e. 202 

(M+), 201 (100%). 3b, C,H,,N,O,: ‘HNMR (CDCI,, TMS, 300 MHz) 8 3.3 (s, 3H), 3.9 (t, 2H, J=8.8 Hz), 4.0 (s, 3I-I). 

4.2 (t. 2H, Jr8.8 Hz), 4.5 (s, HI) ; t3cNhtR (cDc$, TM.% 75 MHz) 8 166.0 (C), 153.3 (C), 79.3 (CH), 72.4 (CH& 

65.3 CC%), 57.7 (CH3), 54.0 (CH& MS m/e, 156 (M), Ill (100%). 3c. CsH12N20: ‘HNMR (CDCls, TMS, 300 MHz) 

8 0.7 (s, 2H), 0.8 (s, 2I-I). 3.9 (1, 2H, J=8.6 I-Is), 4.1 (1, 2H, J=8.8 Hz), 4.5 (s, lH), 6.2 (br s, 2I-I) ; 13CNMR (CDC13, 

TMS, 75 MHZ) 8 166.6 (C). 159.2 (C), 77.4 (CH), 65.1 (CH& 54.0 (CH3), 15.4 (CH), 6.3 (2 x CI-$); MS m/e, 152 (M), 

151(100%).3d, C,H,,N202: ‘HNMR (CDCI,, TMS, 300 MHz) 8 3.9 (t, 2H, J=8.8 Hz), 4.2 (t. 2H. J~8.8 Hz), 5.2 (s, 

HI), 6.5 (dd, lH, J= 1.6 and 3.4 Hz), 6.6 (br s, 2H), 6.7 (d, 1H. J=3.4 Hz), 7.5 (d, lH, J=1.6 Hz); 13CNMR (CDCI,. TMS, 

75 MHz) 8 166.6 (C), 149.9 (C), 144.4 (C), 142.9 (CH), 111.7 (CH), 107.8 (CH), 78.7 (CH), 65.5 (CH& 54.3 (CH& 

MS m/e, 178 (I@. 100%). 3e, C,,H,sN,O: ‘HNMR (CDCI,, TMS, 300 MHz) 8 1.3 (s, 6H). 2.3 (s, 3H), 3.8 (s, 2H), 4.8 

(s, lH), 7.2 (d, 2H Ar), 7.4 (d, 2H Ar); 13CNMR (CDCI,, TMS, 75 MHz) 6 164.2 (C), 155.3 (C), 139.4 (C), 135.1 (C). 

129.2 (CH), 125.7 (CH), 80.8 (CH), 66.6 @Hz), 28.8 (CH3), 21.0 (CH3); MS m/e, 230 (I@), 215 (100%). 31 

C,,H,,N,O: ‘HNMR (CDCI,, TMS, 300 MHz) 8 1.8 (s, 3H). 2.4 (s, 3H), 4.1 (t, 2H, J=8.8 Hz), 4.3 (t. 2H, J=8.8 Hz), 

6 4 (br s 2H) 7 l-7.3 (m, 4H Ar): 13CNMR (CDCl,, TMS, 75 MHz) 8 168.5 (C), 152.8 (C), 138.1 (C), 136.0 (C), 128.8 . . ,. 
(CH), 127.9 (CH), 87.3 (CH), 65.4 (CI-$), 54.4 (CH& 21.1 (CH,), 14.3 (CH,); MS m/e, 216 (M). 215 (100%). 38, 

CzoHt6Nz02: ,HNMR (CDC13, TMS, 300 MHz) 8 2.3 (s, 3H). 3.3 (s. 3Ii), 3.5 (dq, 2H), 4.2 (m, lH), 4.9 (s, lH), 5.2 (d, 

lH, J=7.5 Hz), 7.1-7.5 (m, 9H Ar): 13CNMR (CDCI,, TMS, 75 MHz) 8 166.3 (C), 156.1 (C), 141.4 (C), 139.4 (C), 134.7 

(C), 129.1 (CH), 128.3 (CH), 127.5 (CH), 125.6 (CH), 125.3 (CH), 81.4 (CH), 80.0 (CH), 75.1 (CI-I& 74.1 (CH), 58.8 

(CH&20.8 (CH,); MS m/e, 322 (M+). 277 (100%); [a] D 23= +57.1 ’ (c 1.5, CHCl,). 3b, C,,H,,N,S. ’ HNMR (CDCl,, 

TMS, 200 MHz) 8 3.2 (t. 2H), 4.3 (t. 2H). 5.1 (s, H-I), 6.8 (br s, 2H). 7.3-7.5 (m, 5H Ar): 13CNMR (CDCI,, TMS, 50 

MHz) 8 166.8 (C), 153.4 (C). 139.0 (C), 129.3 (CH), 128.5 (CH). 125.9 (CH), 88.5 (CH), 64.3 (CH& 32.5 (CH& MS 

m/e, 204 (I@)), 203 (100%). 4, C,,H,,N,O (oil): ’ HNMR (CDCI,, TMS, 300 MHz) 8 2.1 (br s, 2I-I). 2.3 (s, 3H). 2.5 (d, 

2H, J=7.3 Hz), 3.7 (t. 2H, J=9.3 Hz), 4.1 (t, 2H. J=9.3 Hz). 4.3 (t IH, J=7.0 Hz), 7.0-7.2 (dd, 4H Ar); 13CNMR (CDCl,, 

TMS, 75 MHz) 6 166.3 (C), 141.7 (C), 136.6 (C), 128.9 (CH), 125.7 (CH), 66.8 (CH& 54.0 (CI$,,, 52.5 (CH), 37.7 

(CH& 20.7 (CH,); MS m/e, 204 (I@), 120 (100%). 5, C,,H,,NO (oil): ‘HNMR (CDCI,, TMS, 300 MI-Is) S 2.4 (s, 

3H), 5.4 (d, HI), 7.1 (br s, 2H), 7.2-7.5 (dd, 4H Ar), 9.3 (d, HI): 13CNMR (CDCI,, TMS, 75 MHz) 8 188.0 (U-I). 162.3 

(C). 141.4 (C). 133.2 (C), 129.5 (CH), 126.0 (CH), 95.2 (CH), 21.0 (CH,); MS m/e, 161 (M+), 160(100%). 
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