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Reduction of imine bond is an important biochemical reaction catalysed 
1 by oxidoreductase enzymes dependent on pyridine nuclectide cnenzymas . Bydrogen 

transfer was shown to take place also from NADH ncdel compounds when the imine 

nitrogen is chelated to metal cations 2a or is guarternised, 2b and an analogous 
reduction of a carbonyl group, catalysed by pg ++, has been reported. 3 

'W considered the possibility of hydrogen transfer tc an imine bond 
by activating the NADH model. Cne way of achieving this objective is to 

photoactivate 4 the 1,4-dihydropyridine conpound, thereby, inducing the hydrogen 
transfer. 1-4-Dihydropyridines upon irradiation normally dimerize, 5 giving 
linear or cage dimers. However, compound (Ia) resists5 photodinerizaticn possibly 
due to steric hinderance of the substituents, and hence is an ideal NADH monel 

which is capable of photoactivation. 

RCH=NR’ RCH #JR 

Thus, irradiation of a degassed solution cf Ia (lmmole) and P-aryli- 

dineanilines (11, lmrrole) in dry benzene (500 ml) under nitrogen thrcugh a Fyrex 
filter for 4 hrs, evaporation of solvent, and preparative layer chrcmatography 
on silica gel gave the amines (III) in reasonable yields' (Table I). 

Imine ITa 
R '6'~5 
R' 'gH5 
Amine(III) 
(X yield) 60 

Table I --_- 
IIb IIC 

p-tMC6H5 p-HCC6H4 

'gH5 'SH5 

90 60 

IId Ire IIf 

'gH5 p-tWC6H4 p-M.C6H4 
2-Naphthyl p-MaCC6H4 2 -Yaph thy1 

77 92 85 



'The imines when irradiated in ??enzene 
under similar ccnditions and the dihydrcpyridine 

No. 50 

withrut the dihydrocyridine 
(Ia) itself was unchanged upon 

irradiation. However, the undegasscd benzene solution c,f la upon irradiation, 
produced the pyridine compound (Iv) quantitatively. Fl1:orescance emission from 
the dihydrcpyridine7 (Ia) in 395-4&O nm region when excited at 372 nm is 
quenched by the imines (II). The mechanism cf photoreduction of imines, in this 
case, appears to be different from that observed when isonro;:anol 8 is the source 
cf hydrogen. In the present case, it see,ms that NADU nrdel dihydrcpyridine (J) 
absorbs energv at 372 nm and in t?le excit.?d state gcssihly transfers cne 
electron 9 followed by one hydrogen at-m to the imine molecule. tbvi-usly, enmrgv 
is not ~directly absorbed by, the imine due to the Tyrex filt?r used. That the 
hydrogen transfer takes place from the YAW model com~plpounc! +as proved by the 
fact thst when the 4-dideutero-1,4-dihyr?rcn~;ridine (Ib) teas used, the anines 
(ITI) thus c-htain:?d were found to Cc;ntain (l:J 1l.m.r.; c-n@ derltQriu!- atc,m .-n the 
henzylic car&n zto?. lhe phctorcductic n was %.st efficient and clean with IT 
be&ring cxvgcn substituents i.n arcmatic: rings. r'o nhc to reductir n was r.b=?rved 

with I T(;izn-Ye2~C6Z-l,4, R'=C6?5) . Chlcrc and nitrc. substituentr cn the arcmatic 

nucleus cc-q:1 icatod the photc;reductir,n due to simultaneous reducticn c-f carhon- 
chlorine bond or the nitrc, group. 

?.lth; ugh n;. ac”I phct-chemical reducticns take plscc in living organisms, 
it is pc.rsihle that the ?:?,IP rc:del (I) is uhotcactivati-+d tc. 3 siniliir electronic 
st.jtc .3s that c,f Y.ZY enzymatirally artivat?d in living s~:stetrs. Similar 
r:hi:tc;inc'uced reductir.ns (.f cth*?r functicnal gt-cl:ra are in or-oress. 
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