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Simple aliphatic and aromatic nitriles undergo reaction with malonate esters in the Summary: 
presence of tin(IV) chloride to give derivatives of a,&dehydro-B-amino acids. The same 
products are obtained through use of bromomalonate esters. 

a,@-Dehydro-B-amino acid derivatives have many potential applications as biologically 

active compounds and as precursors of substituted a-amino acids, heterocyclic systems, and other 

classes of valuable compounds.' Conceptually, many of these dehydro derivatives should be 

available by the addition of malonates or other appropriate carbon nucleophiles to nitriles. 

However, this approach has largely been limited in the past to specially activated, electron- 

deficient nitriles such as cyanoformates and cyanogen, often in the presence of Lewis 

acids.2-4 We now wish to report that this limitation is very easily overcome and that these 

addition reactions can actually be accomplished with simple, readily available nitriles. 

Equimolar amounts of dialkyl malonates and nitriles undergo reaction in 

the presence of tin(IV) chloride in 1,2-dichloroethane at reflux. Completion of the reaction is 

indicated by the formation of a white precipitate after a few minutes. This solid is apparently 

a tin complex of the addition product, although we have not actually determined the structure of 

any of these initially obtained products. The solids are air-stable and may either first be 

isolated by routine filtration or may be hydrolyzed directly to obtain the final products. The 

imine derivatives Lapparently tautomerize to give the observed final products of structure2 
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Table. Tin(IV)-Promoted Addition of Dimethyl Malonate to Nitriles (eq. 1). 

R Time (min) Yield of 2 (%)a mp ("C) 

CH3 50 45 83-84 

CH2CH3 37 55 Oil 

Ph 26 57 130-131 

CH=CHPh 32 43 87-89 

CH=CHCH3 48 17 97-99 

aAll yields are for isolated, crystalline products except for the second entry. 

(equation 1). Our results are summarized in the Table. 

An interesting point is that the same products are obtained when a bromomalonate is used in 

place of the simple malonate (equation 2). We assume that this reaction is due to coordination 

of the bromomalonate to tin followed by nucleophilic attack on the thus activated bromine 

substituent to generate a tin malonate which then undergoes reaction with the nitrile. This 

result is interesting in light of the earlier generation of metalated malonates by reaction of 

bromomalonates with reducing agents such as zinc-copper couple and tin(I1) chloride.la*gs5 - 

Also, our observations contrast with a report by others in which a tin(IV)-promoted reaction of 

nitriles with an a-halocarbonyl system proceeds via substitution of halide at carbon by the 

nitrile. 

0 0 0 0 

KT PhCN, SnC14 

OEt - 
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Ph NH2 

(2) 

A further observation is that the nitrile-derived adducts Lundergo facile hydrolysis (e.g. 

in aqueous formic acid) to give the corresponding tricarbonyl derivatives in the expected enolic 
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form ,3_ (equation 3). 

0 0 

CH30 
88% HC02H/H20 

OCH3 >CH3O+p Reflux, 30 min. CH3 

Ph OH 

(3) 

In conclusion, we have devised a very straighttorward method for the preparation of 

dehydro-B-amino acid derivatives. We are currently studying the scope of this method, 

optimizing the yields, and investigating several applications of the products. 

A sample procedure is as follows: Dimethyl malonate (5.0 g, 38 mnol), benzonitrile (3.9 g, 

38 mmol), and 1,2-dichloroethane (20 mL) were placed in a 100~mL round-bottom flask equipped 

with a reflux condenser and a magnetic stirring bar. After the apparatus was flushed with 

nitrogen, SnC14 (17.8 g, 8.9 mL, 76 mmol) was added at once with a syringe, and the mixture was 

heated at reflux. A golden yellow-colored solution formed quickly followed in about 15 min by 

the appearance of white precipitate. After an additional 10 min, the mixture was cooled and 

then filtered to give 13.5 g of white solid. The filtrate was evaporated, leaving additional 

white solid (1.58 g). The combined solids were dissolved in acetone (100 mL), and satd. aq. 

Na2C03 (70 mL) was added until a pH of 7 was reached. The resulting white solid was removed by 

filtration and was washed with CH2C12 (4x100 mL). The combined filtrates were dried over anhyd. 

MgS04 and evaporated to leave a white crystalline residue which was recrystallized from 

EtOAc/hexanes to give 5.11 g (57%) of colorless needles: mp 130-131 "C; IR (KBr) 3400, 3280, 

1670, 1610 cm-'; ' H NMR (COC13, 90 MHz) 6 9.30 (br, 1 H), 7.67 (s, 5 H), 5.50 (br s, 1 H), 3.89 

(s, 3 H), 3.45 (s, 3 H); 13C NMR ('XX1 3, 60 MHz) 6 168.2, 168.1, 164.6, 137.2, 129.8, 128.3, 

126.5, 93.0, 51.1, 50.9; MS (70 eV) m/e (X) 235 (22), 204 (31), 104 (22), 69 (100). Anal. Calcd 

for C12H13N04: C, 61.26; H, 5.58. Found: C, 61.21; H, 5.64. 
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