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Sterically Hindered Lithium Dialkylamides; A Novel
Synthesis of Lithium Dialkylamides from N-z-Alkyl-/V-
benzylideneamines and the Isolation of Highly Hindered
s-Alkyl-z-alkylamines’

lan A. CLiFrE, Roger CROSSLEY*, Robin GG, SHEPHERD

Wyeth Research (UK) Ltd., Huntercombe Lane South, Taplow,
Maidenhead, Berkshire, SL6 OPH, England

The convenient synthesis of lithium amides fror imines 1 and organolithium
reagents, and the isolation of the related highly hindered dialk ylamines 3 are
described.

The sterically hindered lithium dialkylamides are versatile
compounds for organic synthesis which combine high basic-
ity with low nucleophilicity?. The search for more sterically
hindered and less nucleophilic reagents than the standard
lithium diisopropylamide has led to the development of lith-
ium di-t-alkylamides® and lithium s-alkyl-r-alkylamides*.
However, the di-t-alkylamine substrates, except for 2,2,6,6-
tetramethylpiperidine, are not readily available and the
s-alkyl-z-alkylamine substrates such as t-butylcyclohexyl-
amine are usually prepared in low yield by the Lewis acid-
catalysed condensation of a r-alkylamine with a ketone to
give an unstable N-r-alkylketimine which is then reduced
either with a metal hydride or by a catalytic method.

A requirement® for substantial quantities of a lithium dial-
kylamide, more sterically demanding than either lithium
diisopropylamide or lithium #-butylcyclohexylamide, stimu-
lated us to develop a novel synthesis of hindered lithium dial-
kylamides which did not involve either the deprotonation or
the synthesis of the parent amines. Our approach was to con-
sider the use of the N-benzylideneamines 1 in the synthesis of
s-alkyl-z-alkylamides.

The N-t-alkylaldimines 1 in contrast with the N-t-
alkylketimines are not sensitive to moisture and are inex-
pensively synthesised by the spontaneous reaction of benzal-
dehyde with r-alkylamines (Table 1).

The reaction of the N-benzylideneamines 1a’~a"” with vari-
ous organolithium reagents gives. after protic decomposition
of the intermediate lithium dialkylamides 2a—h, the hin-

Table 1. N-t-Alkyl-N-benzylideneamines 1 prepared

SYNTHESIS

R2—Li /toluene

R'—NH;, 4h 0°C, 2-30h
He=-CH= X —CH=N—R! ——_
CeHs—CH=0 5555, CeHs—CH=N-R 50-100%
ia’ R‘:l‘“CAHg
a” R':=1-adamantyl
a“ Rt CsHn
CsHs\ /LI H,0 CsHs\ /H
CH—N _— CH—N
Rz’ \Rl n-CyHgli/toluene, Rz/ N
0°C, 15min{quant.) R
2 3

dered dialkylamines 3a—h (Table 2). The formation of the
metal amides 2a—d is shown to be quantitative by G.L.C.
and/or "H-N.M.R. analysis of the respective mixtures ob-
tained after quenching the reactions with a protic solvent.
The highly hindered amides 2a—d are therefore conveniently
formed in this reaction from N-benzylidenecamines. Their
value as non-nucleophilic bases whose highly hindered
conjugate acids take little part in proton transfer reactions is
evidenced by the formation and subsequent reactions of 8-
lithio-4-methyl-5.6,7,8-tetrahydroquinoline®.

The quantitative yields of the hindered amides 2a-d pro-
duced in the reactions of the organolithium reagents with the
N-benzylideneamines 1a’,a” contrast with the lower yields of
the amides 2 e~h formed in the analogous reactions from the
N-benzylidencamines 1a’,a”. The non-quantitative yield of
the hindered amide 2e is attributed to the slow rate of reac-
tion at 0°C between »-butyllithium and the highly hindered
N-benzylidene-t-amylamine (1 a""). The reaction of the imine
1a’ with s-butyllithium is neither stereo- nor regioselective:
the amine 3f, as a mixture of diastereoisomers, and the iso-
meric N-(4-s-butylbenzylidene)-t-butylamine are isolated
upon work-up.

When an ethereal hydrocarbon solvent mixture is used for
the reaction of the imine 1a’ with n-butyllithium the yield of
the amine 3a is markedly reduced, even in the presence of
excess organometallic reagent. The formation of the amide
2 g from the reaction of the imine 1a’ with methyllithium in
ether is likewise incomplete in the presence of excess meth-
yllithium. This result is in accordance with previous work®

Product Yield  m.p.[*C]or Molecular Formula® I.R. (Neat)* 'H-N.M.R. (Solvent/TMS;,)*
No. [%]* b.p. ["C]/torr or Lit. data v[em '] 0 [ppm]
1a’ 90 92-94°/15 92-/8¢ 2960, 1636, 1575, (CDCly): 1.32 (s, 9H, 1-C,Hy); 7.40 (m,
1445, 747, 685 3H,..m); 7.75 (m, 2H,.,.); 8.38 (s, 1H,
=CH)
1a"* 62 59-60° 58.5-60°" 2900, 1640, 1579, (DMSO-d,): 1.60-1.80 (m, 15H,4,mani):
1089, 750, 690° 7.45 (m, 3H,,om); 7.75 (m, 2H 0m); 8.32 (s,
1H, =CH)
1a” 80 13-1147/15 C,H,,N 2970, 1642, 1582, (CDCly): 0.82 (. 3H. J=7THz
(175.3)® 1450, 754, 693 CH,—CHjy); 1.25(s, 6H, CH,—C—CH;);
1.65 (g, 2H, J = 7Hz, CH;—CH,): 7.39
(m, 3H,,m): 7.75 (m, 2H,o,): 8.24 (s, 1H,
=CH)
3 The yields refer to isolated pure products with satistactory 1. R. and 'H-N.M.R. spectral data.
® The microanalyses were in satisfactory agreement with the calculated values (C, H, N +0.4).
¢ The I.R. spectra were recorded on a Perkin-Elmer 983G or 521 spectrophotometer.
¢ The N.M. R. spectra were recorded on a Bruker WP200 SY or on a Varian EM 360 spectrometer.
¢ This compound was prepared using a Dean-Stark apparatus and boiling toluene as the solvent.
f In Nujol.
3

The perchlorate salt isolated from ether had m.p. 138-141°C.
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which shows that compound 3 g is obtained in 25% yield
from a similar reaction employing 2.5 molar equivalents of
methyllithium in boiling ether after 10.5 h. It appears there-
fore that in non-polar solvents the organometallic reagents
will undergo nucleophilic addition across the imine double
bond to give the amides 2a—-g in preference to basic attack
leading to ortho-metallation of the phenyl ring.

The formation of the chelated amide 2 h from the imine 12’
and 2-picolyllithium is reversible and the quantitiy of prod-
uct 3 hisolated depends upon the work-up procedure. Thus
inverse addition of the lithium amide 2 h to the quenching
agent results in a vastly improved yield of the amide 3 h.

CgHs /C/,H g-t

2h

The amides 2e—h are not formed in a quantitative manner by
the addition of organolithium reagents to N-t-alkyl-N-
benzylideneamines 1a’,a” and thus this method of prepar-
ation of the amides 2e—his inappropriate. However, the gen-
eration of the amides 2a—h may also be achieved in a more
standard fashion from the amines 3a—h by proton abstrac-
tion with s-butyllithium and this is the method of choice for
the compounds 2e~h. The amines 3a~hare simply separated
from reaction mixtures in very high yields by extraction into
low boiling hydrocarbon solvents and may be recycled after
distillation. These amines are therefore cost effective in large
scale synthesis. The lithium amides 2a—h have superiori ty*
over the much less hindered lithium diisopropylamide
because the amines 3a—h undergo less proton transfer side-
reactions and are less nucelophilic than diisopropylamine or
the more common hindered amines in standard use.

N-Benzylidene-¢-butylamine 1a’; Typical Procedure:

A mixture of benzaldehyde (106g. 1.0mol) and r-butylamine
(80.3 g. 1.1 mol) is stirred for 4 h with water cooling. Hexane (11) is
added and the upper layer separated and evaporated. Distillation
gives the title compound; yicld: 146 g (90%); b.p. 92-94°C/15 torr
(Table 1).

Lithium N--butyl-N-(1-phenylpentyl)amide 2a: Typical Procedure
from Imine 1a':

A solution of the imine 1a’ (16.1 g, 0.1 mol) in toluene (30 ml) is
added dropwise to a solution of 1.55 molar solution of »-
butyll:thium in hexane (64.5 ml, 0.1 mol) and toluene (20mlyat0°C
under an inert atmosphere. After 2 h, an aliquot is quenched with
water or methanol and G.L.C. analysis or 'H-N.M.R. spectrometry
indicates the quantitative formation of the compound 2a.

N-t-Butyl-N-(1-phenylpentyl)amine 3a; Typical Procedure:

An agueous quench of the reaction mixture from the abeve proce-
dure followed by separation of the layers and drying of the organic
phase gives, after distillation, the dialkylamine 3a; yield: 19.7 g
(90%); b.p. 100-104°C/4 torr (Table 2).

Lithium N-t-butyl-N-(1-phenylpentyl)amide 2a; Typical Procedure
from Amine 3a:

A stirred solution of 1.55 molar solution of n-butyllithium in hexane
(323 ml, 0.5 mol) at 0°C under an inert atmosphere treated dropwise
with the amine 3a (109.5 g, 0.5 mol) in toluene (400 ml) gives after a
further 15 min a quantitative yield of the compound 2a in solution.
We thank Dr. K. Heatherington and his staff’ for the analytical and
spectral determinations.
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