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agent mentioned above, the ee of the obtained aldehyde 

(［이〃+248°; c- 0.45, CH2C12) was found to be 8내%)' The 

alcohol obtained by the enzymic reduction was recrystallised 

several times in pentane and after two recrystallisations, the 

melting point and specific rotation remained constant on 

further recristallisations : mp. 64-65°and ［이〃+47°(c드 04 

CH2C12). Thus HLADH catalyses the red니ction of both enan

tiomers of aldehyde 1 with a kinetic sufficiently different so 

that partial resolution can be achieved (hiring the enzymic 

reduction (17).

Since it옹 substrate specificity has been related to its 

tridimensional structure in the diamond lattice ' ' and the 

Ebic space model20, we attempted to explain with 比ese 

models the enantioselective red 니ction of aldehyde 1. The 

HLADH molecular model of the substrate was built 

with the bond lengths and angles p니bli나xd for phenyl 

trimethylenemethane iron tricarbonyl21'2^ The two enan

tiomers of aldehyde 1 were built in the c나bic-sp거ce model 

and the Kendrew model of the active site was used. We ass

umed that hydride is delivered to the Re face oi the carbonyl 

group for both enantiomers. We analyzed the (1-S) 1 -formyl 

trimethylene methane iron tricarbonyl forms a complex with 

fewer violations of forbidden regions than the (1-R) enan

tiomer dose. On the basis of this analysis, the ( + ) 1-hydrox

ymethyl trimethylene methane iron tricarbonyl (［ 이〃+47°), 

prod니ced more i■지)idly in the t'nzyme red니(”ion of (±) 

aid난lyde 1, is tentatively proposed to be of (1-S) chirality as 

presented in form니a 3. Enantioselective hydrolysis by pig 

liver esterase and enantioselective red니cti이i by baker's yeast 

of organometallic compounds has been described23 2l\

The work illustrates the preparative use of horse liver 

alcohol dehydrogenase in microemulsion for the stereoselec

tive reduction of carbonyl comp。니nds of low water solubility 

with cofactor recycling.
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? n- BuLi/R'CN 

(EtO)2PCH3 -----------------A

1

O N~ O NH
(Et(^2^CH2^R1 =(EtO)2^CH&1

O NHC(O)r2 I NaWhCHO QX A(EtO)2PCH= &' —앗史------» 4- ci마i&F戶 CHPh
"HQ 3 R'=4-CIPh, R^t-Bu 4

Scheme 1.

Table 1. Preparation of Enamine Ph。이)honates 3

Product R1 V Yi이d (%尸

()

PCH-C

3a Ph Ph 67(16) 5.()5 cl. J 1 1Hz

3b Ph 4-ClPh 78(1()) 0& d. J 12Hz

:如 Ph \(Me)2 36(27) ■1.80. d. J 11Hz

3b Ph t-Bn 76(10) (1. J 12Hz

3e 4-ClPh Ph 75(12) 5J)8, cl, J 11 Hz

3f 4-ClPh tT沁 82(10) ■1.95. d. J HHz

3g 4-Me Ph Ph 60(13) 4." d. J 10Hz

"Isolated yield, the values given in parenthesis are yield of the cor

responding g-keto ])hosphonates. ^Obtained in CI)C13 and express

ed in 8 (ppm) downfield from TMS, cl = doublet. c，I'he reaction time 

'■vas 3 h at room temperature after 나le addition of dimcthylcarbamyl 

chloride.

In the course of our investigations into synthetic utility of 

nitrile gro니p「we have further studied 나此 n니니e이)hilic addi

tion of a-lithioanion of diethyl methylphosphonate to nitriles 

followed by subsequent acylation and isomerization to give 

enamine phosphonates, which is used as the basis for an effi

cient synthesis ofunsat니rated ketones and ^-ketopho- 

sphonates?

As shown in Scheme 1. a-lithiomethane ])hosphonates 

react with nitriles to give ketimine intermediates 2. which 

react with acyl h기ides and s니bseq니ently isomerized in sa

turated NH4Q solution to give enamine phosphonates 3. Our 

results are summarized in the Table 1. All but one of the acyl 

derivatives studied gave satisfactory yields along with a 

small amount of corresponding g-ketophosphonates 

(10-27%).

Among several acylating agents tested in this study, tri

methylacetyl chloride gave the best results. The ^-keto pho

sphonates are derived from the unreacted ketimine inter

mediates, which is proved by TLC.

Although the anion 2 is more nucleophilic at carbon than 

it is at nitrogen, the acylation occurs only at nitrogen. The 

ketimine -> enamine isomerization takes place very rapidly. 

The driving force for this isomerization may be attributed to 

the conjugation of the two activating groups with the amino 
gr 아up 七

As an example for the synthesis of a,^-unsaturated 

ketones with N-acylated enamine phosphonates obij^ed by 

our procedure, we have treated that enamine phosphonaie 

(3f) successively with NaH-PhCHO나】ydroiysis (3 -> 4). As 

expected, 4 -chlorochalcone was obtained in nearly quan

titative yield (93%). In summary, the a-lithiomethane pho

sphonate addition-N-acylation-isomerization of nitriles to 

form enamine phosphonates has been established as an at

tractive synthetic method.

Experimental

General procedure for l-»3. To a stirred solution of 

diethylmethane phosphonate (1.1 mmol) in dry THF (3 m/), 

is added n-butyllithium (1. i mmol, 1.6 M in hexane) at - 78 

°C 니nder nitrogen atmosphere. After being stirred for 1 h at 

—78 °C, nitrile (1 mmol) is added and the reaction mixture is 

warmed to -5 °C for 2 h. Acyl halide (1 mmol) is added 

dropwise at - 78 °C and stirred for 30 min at - 78 °C. Usual 

work up with sat. aq. NH4C1 give the crude enamine 

phosphonates, which is purified by short-path column chro

matography on silica gel (8/2: hexane/eth^dacetate).

Procedure for 3 t4. To a suspension of NaH (1 mmol) 

in dry "I HF (3 m), is added 1 mmol of enamine phosphonate 
(3f,中=4一CIPh, R2 = t-Bu) at 0° tinder nitrogen atmos

phere. The reaction mixture is stirred for additional 5 min at 

() °C to 기low completion of the H2 evolution. Benzaid산】yde 

(1 mmol) is added and the s이ution is refl니xed tor 1() h. 

Hydrolysis is accomplished directly by addition of 10% ox

alic acicl (1 mL) for 8 h at room itemperature. Normal work

up give the 4，-chlorochalcont_i. which is pimfied by 

short-path column chromatography on silica gel (10/1: hex- 

ane/ethylacetate). mp: 93-95 °C, 'H-XMR (8, CDC1J: 

7.17-8.10 (11H. m). JR (cm-1. KBr): 1660 (C = ()), 159() 

(C = C). MS (%): 244 (M + 2, 16.1), 242 (57.9), 24 1 (72.4), 207 

(37.7), 179 (82.2), 139(42.8), 111 (100), 77(97.9).
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