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Summary The enzymatic ammolysls from ethyl (f)-Z-chloroproplonate with different dlammes has been 
studled In these processes the Isomer and the enantlomerlc excess of the dlamlde obtained depend 
dramatlcally on the enzyme and solvent used 

hpases and proteases have found wldespread apphcatlon m the synthesis of choral orgamc compounds ’ 

However, their utlhty for the preparation of simple choral amldes has not been fully developed Recently , It 
has been shown that _&&.$a dmdracea hpase (CCL)2and subtlhsm3 are good blocatalysts for the preparation 

of choral amides Moreover, CCL catalyses the reactlon between ethylproplolate and aromatlc ammes to afford 

propargylamldes 4 

In previous works,245 we have reported the usefulness of enzymes as blocatalysts m the synthesis of nitrogen 

compounds We herem report the synthesis of dlamlde (3a) by the double ammolysls process between a racemlc 

ester (1) and ethylenedlamme @a), employmg CCL, hpase Amano P, and subtlhsm protease m different orgamc 

solvents (Table 1) Other hpases, porcme pancreatic, &uz!qus Arrhlzus, and ALE&& I&XX, showed a very 

low catalytic actlvlty m this reactlon 
As shown m Tables, CCL catalysed the formatlon of the (SS) isomer with high enantlomerlc excess, 

whereas subtlhsm and hpases Amano P exhlblt an opposite and lower selectmty, yleldmg a mixture of the Isomers 

(B,B) and (ES) In order to form the second amide bond the acyl-enzyme complex must already be formed, 

but, mteractlons, may occur between the new nucleophlle and the active site of the enzyme too Thus, may mean 

that the enzyme should be more selective for the formatlon of the dlamlde 

We have extended this reaction to other dlamldes (2b and 2c), the processes bemg carried out under 

the best condltlons found for the formatlon of dlamlde (3a) 6 It can be seen m Table 2 that the yield and 

enantloselectlvlty of these reactlons depend on the startmg dlamme (2) 
In conclusion, CCL and subtlhsm are excellent catalysts for obtammg choral dlamldes, the conflguratlon 

of these dlamldes dependmg on the enzyme used 

2 CH,-CHCI-CO&H5 t H,N-(CH,),-NH, .w CH,-CHCI-CONH-(CH,),-HNOC-CHCI-CH, 

(1) (2) (3) 
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Table 1 Dlamlde 3a formatlon with different enzymes” and solvents 

Enzyme Solvent Reaction 

time, h 

Yield,% Isomer (ratlo) b de , (X) 1 a lDa (mixture) 

(R,RtS,S R,S) 

CCL tetrachloromethane 48 50 (100 0) 100 -175 (c 024) 

Subtlhsm 3-methyl-3-pentanol 24 85 (89 11) 78 t104 (c 075) 

Subtlhsm tetrahydrofuran 24 40 (86 14) 72 t (c 85) 6 8 0 

Amano P tetrachloromethane 24 45 (85 15) 70 t 5O(cO40) 

Amano P dnsopropyl ether 24 70 (973 ) 94 t 33 (c 069) 

a) The yeast Candlda cvllndracea hpase ( E C 3 1 1 3 ), Type VII crude and subtlhsm Carlsberg protease, Type 
VIII are purchased from Sigma, and the Amano P hpase from Amano Pharmaceutical Co, Ltd b) The ratlo of 
Isomers was determmed by HPLC usmg a Spherlsorb S5W column (0 46cm x 30cm) and as eluent, hexane- 
dlchloromethane-methanol 180 15 15, Flow, lml/mm, b (mm), Isomer B,S (7 12), isomer B,B (9 17) c) In 
chloroform 

Table 2 Optically active dlamldes (3) from (1) and dlammes (2) 

Entry n ConfiguratIon I a I/’ (HCCI,) ee ,%a 

Mb : ss -175 (c 024) 88 

(3a)c RR tll 8 (c 056) 60 

(3b)b 3 ss -164 (c 068) 69 

(3b)c 3 R,R t7 1 (c 0 20) 30 

(3~)~ 8 ss -52 (c 095) 32 

(3~)’ 8 RR t33 (c 031) 21 

a) The e e s and the conflguratlon were determined by analogy with the optically active dlamlde obtamed from 

the S-(-)-ester and the correspondmg dlamme b) With CCL c)Wlth subtlhsm protease m 3-methyl-3-pentanol 
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