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Abstracts We have performed numerous reductions with a NADH model grafted
on a Merrifield resin The yields are generally excellent and 1in all cases

always superior to those obtained with "free" models

In a previous paper, we reported the first truly reactive polymer-
bound NADH model (1) This model grafted on a partially halogenomethylated
copolymer of styrene and divinyl benzene (Merrifield polymer resin 2 % DVB,
200-400 mesh, 4-5 % Cl) gives us quantitative yields in the reduction of some
carbonyl compounds Moreover, the products can be easily isolated from the reaction
mixture and the insoluble immobilized NADH model can be recycled and reused
The appearance of a recent paper (2) of Zicmanis and Nalivaiko has prompted us

to publish new results concerning our system

In view of exploring the field of applications of our model, we now

describe new results obtained in the reduction of various carbonyl substrates
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Standard conditions are the following all reactions are conducted
1n sealed tubes under argon , substrates 1 mmole, bounded NADH polymer, 1,2 milli-
equivalent (meq) , solvent 7 ml of CH3CN, 7 ml of C6H6 , Mg (ClO4)2 1 mmole ,
temperature usually 80°C , time 5 days After 5 days, the reaction mixture
1s treated with water, filtered from the NAD+ polymer-bound 4 (which can be
reduced by sodium dithionite and reused) The aqueous phase 1s extracted with

solvents and then treated in the usual manner Yields are given in product 3

1solated, the structure of which 1s determined by N M R.

5141



5142

The resultg are summarized in the tables below

TABLE 1 Reduction of benzaldehydes TABLE 2 Reduction of p nitro-
benzaldehyde (PNBA) with
Yields of alcohols 3 various grafted models of
NADH 2
Substituent ;i;?t;ge with "freet
model 2a mode s (a) A,A" 1in 2 Yield in 3
H 1a 12 () 2 @ H/H 2a 100
o N02 1 100 - Me ,Me 2b 94
mNo, Ic | 100 29 (3 Be,Et 2 g0
p NO, ia 100 56 (3)
p.Cl  1le 100 6 (3) C> 24 93
o.CH 1f 56 ®)| traces (4)
mOH g 21 (B) VAN %
p OH 1h 21 \___f o
(a) "free"model 1s generally the <:::} 2£ %0
1-benzyl-1,4 dihydro nicotina-
mide (BNAH). C H_,C H 2g 45

(b) carbonyl compound which does not

react i1s fully recovered
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TABLE 3 Reduction of other TABLE 4 Reduction of ketones
aldehydes
Yields Yields
of alcohols § of alcohols 3
Subs- Subg~ with Subs- Subs with with
trates tituent trates tituent
the the HEreat
grafted grafted
mode 1 model
models
2a 2a
CHOl2-cHo 11 100 O R=CH, 1n|100 100 (7)
% 3-CEO 13 94 COR R=C6H51_o 100 97 ()
4-CHO 1k 100 BCOCOOEL 1plioo 100 (7
(c)
I x=0 11 45 BCOCY 4 191100 79 (7
LX 1Cl HO | =S im 9 MeCOCOOMe 1rji00 -

(¢} reactions performed at room

temperature
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Under the standard conditions the following ketones are not reduced
o, m, p nitroacetophenones , o,p hydroxyacetophenones , 3 and 4-acetyl pyridines ,

3 and 4-~benzoyl pyridines

Tables 1, 3 and 4 show that with the grafted model the yields are
generally excellent and 1in almost cases better than with the "free" models
One reason for these features 1s that the work up of the reaction mixture 1s pro-

bably easier with polymer bounded NADH.

Table 2 shows that with various substituents on the amide part
the yields of reduction of PNBA decrease slowly excepted in the case of & and

aA' = 06H5 where the yield 1s much lower

In the literature, 1t 1is said that with 1-benzyl-N,N diakyl-1,4
dihydronicotinamide, the yields and the kinetics of the reduction of aldehydes
are greater than with BNAH (3 and 5) In the case of grafted models, we can think
that the polymeric structure of the support modifies the conditions of the
reductions when the amide part of the reactive model changes 1t 1s possible
that the access to the active site 1is more difficult Moreover, in the case of 2g,

the electronic effect of the phenyl groups lowers the reactivity of the reactant

In the case of the reduction of hydrobenzaldehyde 1f, 1g and lh
(table 1) we can notice that the higher reactivity of the ortho compound caused

by the hydrogen bound 1is confirmed (4)

Compound 11 1s reduced 1n 100 % yields both with the "free" model
(6) or with the grafted model the carbonyl group 1s activated by the catalyst
which is fixed in 1ts neighbourhood by coordination with the nitrogen atom of
pyridine ring (6). The same phenomenon explains the reactivity of 2-acetyl and
2-benzoyl pyridine (7) It 1s interesting to notice that with our model we have
reduced the two other pyridine carbaldehydes 13j and 1k which are not or difficalty

reduced by "free" model (6) 1in other conditions

Other reductions with the grafted model are actually performed For
example excellent results have been obtained with nitrostyrene 5 and Schiff's

base 6

H_CH = - + —CH.-CH_~
CgH, CH = CH - NO, + 2a ——> C.H_—CH,-CH,-NO,

5 Yield 100 % (litt (8) 22 %)
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H - =N - - -
C CH N -C_H_. + 2a —_— C6H5 CH2 NH C6H5

Yield 100 % (latt (9) 75 %)
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