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Reduction of imine bond is an important biochemical reaction catalysed
by oxidoreductase enzymes dependent on pyridine nuclectide Cnenzymesl. Hydrogen
transfer was shown tc take place also from NADH mcdel compounds when the imine
nitrogen is chelated to metal cationsz":l or is quarternised,Zb and an analcgous
reduction of a carbonyl group, catalysed by N'gH', has been reported.3

we ccnsidered the possibility of hydrogen transfer tc an imine bond
by activating the NADH model. Cne way of achieving this objective is to
photoactivate4 the 1,4-dihydropyridine compcund, thereby, inducing the hydrcgen
transfer. 1-4-Dihydropyridines upon irradiation normally dimer:[ze,5 giving
linear or cage dimers. However, compound (Ia) r:esists5 photcdimerization possibly
due to steric hinderance of the substituents, and hence is an ideal NADKE model
which is capable of photoactivation.
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Thus, irradiation of a degassed@ sclution c¢f Ia (lmmole) and N-aryli-
dineanilines (1I, lmmole) in dry benzene (500 ml) under nitrogen thrcugh a Fyrex
filter for 4 hrs, evaporation of sclvent, and preparative layer chrcmatography
cn silica gel gave the amines (III) in reasconable yields6 (Table I).

Table_1I

Imine IIa ITb IIc I1d ITe 11

R CgHy  P-MeCCoHe pP-HCCgH, CgHe p-MeCCH, p-MeCC H,
R’ CeHy CgHg CGHS 2-Naphthyl p—NECCGH4 2-¥aphthyl
Amine (II1)

(% yield) 60 90 60 77 92 85
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The imines(II} when irradiated in bhenzene withcut the dihydropvyridine
under similar ccnditions and the dihydrcpyridine (Ia) itself was unchanged upon
irradiation. Howev2r, the undegassed benzene sclution c¢f Ta vpon irradiation,
prcduced the pyridine compcund (IV) quantitztivelv. Fluorescence emissicn frem
the dihyd:cpyridine7 (Ia) in 3%5-480 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 frocm that cbserved when isc;:ropanol8 is the scurce
cf hydrcgen. In the present case, it seems that NADH mcdel dihydrepyridine (I)
absorbs energy at 372 nm and in the excit2d state pcssikly transfars cne
electron9 followed by one hydrcgen atem te the imine molecule. <hvicusly, energy
is nct diractly abscrbed by-the imine due te the Fyrex filtar used. That the
hydregen transfer takes place from the NaDHM mcdel ceompound vas proved by the
fact thst when the 4-dideuterc-1,4-dihydrcpyridine (Ib) was us2d, tre amines
(ITI) thus cbtainud were found to contain (lH n.m.r,;} cne deutcriur atem ~n the
benzylic carbcn atem. The photoreductirn was mest efficient arnd clean with 11
bearing cxvgen substitucnts «n arcmatic rings. Mo vhotoreducticn wes cbhserved
with 1{(R=p_we2vc634, R'=C6H5). Chlcre and nitee substituents on the arcmatic
nucleus cemplicated the phoeterzduction due to simultanecus reduction ¢f carhen-
chlerine bend or the nitroe grocup.

2ltheugh ne such phetechemical reducticns take place in living organisms,
it is possible that the NADY medel (I) is photcactivated to a similar electronic
state zs that of NADH enzymatically activete2d in living svsters. Similar
phetoinduced reducticons of other functicnal groevwrs ar@ in praorecss,
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