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0-DIALKYLAMINOALKYLNITRILES: PRACTICAL REAGENTS FOR NUCLEOPHILIC ACYLATION
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An efficient synthesis of o-hydroxyketones from the reaction of carbonyl
compounds and Tithio a-dialkylaminoalkylInitriles is described.

The a-hydroxy carbonyl moiety is a very important functional group frequently encountered
in many natural pr‘oducts.1 Methods for the synthesis of this class of compounds have been reported.2
In most cases the reagents employed are not only expensive but great care must be taken during their
preparations. We wish to report a general and convenient method for the synthesis of a-hydroxyketones

)3 4

involving the additions of the carbanions (1 and 2)”°*" derived from easily accessible N,N-dialkyl-

aminoa]ky]nitr‘ﬂes5 to carbonyl compounds. Hydrolyses of the adducts gave the corresponding a-
hydroxyketones in high yields (eq.1).
E RZ\N”Rg E R = CHy-y R, = C
>=0 + Rl—gzﬁ — wo L, Ry = CHy=, Ry = (ol (0
Ry 1and2 Ra 2, Ry = CoHg-, Ry = CHs-

The following procedure is representative: solutions of the carbanions 1 or 2 were
generated by the reaction of 1ithium diisopropylamide (1 equiv.) with the corresponding a-dialkyl-
aminoalkylnitriles (1 equiv.) in tetrahydrofuran at -78°C for 45 min. After the additions of the
carbonyl compounds had been completed, the reaction mixtures were stirred for 5 hr longer at -78°C
before being hydrclyzed with hydrochloric acid (2N) for 24 hr at room temperature. The products
were extracted with chloroform and further purified by column chromatography on silica gel. The
results are summarized in Table I.

Table T

Carbony1 Compounds; a-Hydroxyketones CH3(CH2)n8H—p-R1
CH3(CHy ) CHOS n = Ry Yields % NHMR(CDCT )

.2(3H,s); 3.5(0H%,m); 4.2(1H,m); 0.9-1.4(11H,m)
.1(3H,t,d 7Hz); 2.5(2H,q,d 7Hz); 3.6(0H%,m); 4.2(1H,m);
.0-1.3(11H,m)

.2(3H,s); 3.5(0H%,m); 4.2(1H,m); 0.8-1.3(13H,m)
J1(3H,t,d THz); 2.5(2H,q,d 7Hz); 3.4(0H%,m); 4.2(1H,m);
.9-1.5(13H,m)

4 CH 2
1
1
2
1
0

6 CHy 70 2.2(3H,s ); 3.5(Oﬂé,m); 4,2(1H,m); 0.9-1.3(15H,m)
1
0
2
1
0

3 69

C2H5 62

5 CHy 73

3
C2H5 63

CoHg 67  1.1(3H,t,J 7Hz); 2.5(2H,q,J 7Hz); 3.6(0H%,m); 4.2(1H,m);
.9-1.3(15H,m)

.2(3H,s); 3.5(0H%,m); 4.2(1H,m); 0.8-1.3(27H,m)
1(3H,t,d 7He)s 2.4(2H,q,d 7Hz); 3.9(0H%,m); 4.2(1H,m);
.8-1.3(27H,m)

12 CHg 72
CoHg 57
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Table I (contd.)

Carbony1l Compounds; a-Hydroxyketones; —-ﬁ-R
@__ﬁ) Ry Yields NMR( cnc1
C:ICHZ)n
4 CHy 55  3.6(0H%,s); 2.3(3H,s); 1.7(8H,m)
CHe 60 3.6(0H%,s)5 2.6(2H,q,J 7Hz); .1(3H,t,J 7Hz); 1.9(8H,m)
5 CHy 68  3.6(0H%,s); 2.3(3H,s); (10H m)
CHe 72 3. 6(0H,s); 2.6(2H,q,d 7Hz) .1(3H,t,J 7Hz); 1.6(10H,m)
6 CHy 74  3.6(0H%,s); 2.2(3H,5); (12H m)
CoHe 73 3.8(0H%,s); 2.6(2H,q,0 7 z) 1(3H,t,d 7Hz); 1.5(12H,m)
7 CHy 76  3.4(0H%,s); 2.2(3H,s); (14H m)
c H 78 3.4(0H%,s); 2.6(2H,q,J Hz); 1.1(3H,t,J 7Hz); 1.7(14H,m)

2’5

aSigna]s disappeared upon deuteration with D20.

Our results clearly demonstrated the immense potential of the o-dialkylaminoalkyInitriles

as the acyl carbanion equivalents. Our preliminary results also indicated that the anions 1 and 2

also reacted smoothly with Michael acceptors and other electrophiles. Further exploratory work is

now in progress.
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