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TRANSMETALLATION OF N-(TRIALKYLSTANNYL)METHYLIMINES. A NEW METHOD FOR THE
GENERATION AND CYCLOADDITION OF 2-AZAALLYL ANIONS.

William H. Pearson,* Daniel P. Szura, William G. Harter
Department of Chemistry, The University of Michigan, Ann Arbor, MI 48109

Summary: Transmetallation of imines 1 at -78° with RLi provided 2-azaallyl
anions 2, which readily undergo cycloaddition with olefinic anionophiles,
providing pyrrolidines. Of particular note is the generation of unstabilized
2-azaallyl anions for the first time (Table 1, entries 1-3).

A potentially useful route to natural products having a pyrrolidine ring
would be the [3+2] cycloaddition of 2-azaallyl anions onto olefins (eq. 1).1.2
However, the scope of 2-azaallyl anion cycloadditions has been limited in the
past by the methods available for anion generation.? All 2-azaallyl anions
which have been generated and cycloadded to olefins bear two or more aryl
groups, an obvious limitation for synthesis. We have recently presented
studies on the preparation of bicyclic pyrrolidines based on the intramolecular
cycloaddition of 2-azaallyl anions, but our examples were limited to anions
bearing at least a single aryl ring.? Anions bearing more strongly electron-
withdrawing groups have been generated, but these are generally too unreactive
to be useful in cycloadditions.> We wish to report a new method for the
generation and cycloaddition of 2-azaallyl anions which avoids these
limitations, and for the first time allows access to completely unstabilized
anions.

2 —_— 1
A () @

The most common method for the genetration of 2-azaallyl anions has been the
deprotonation of the N-alkyl group of imines with a strong base. When there is
an anion stabilizing group present, there is no problem. However, based on an
accumulation of data in our laboratoriesé and others,’ it became apparent that

2-azaallyl anions lacking strong electron withdrawing groups must be generated
in the absence of even weak proton sources (even iPr,NH) due to their tendency
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to isomerize to the more stable l-azaallyl anions. We had also noticed that
the yields of cycloadditions seemed to diminish when less substituted (and more
basic) anions were used, presumably due to competitive isomerization to 1-
azaallyl anions. Furthermore, deprotonative routes are undesireable due to
their need for blocking or activating groups. In our search for rapid and
essentially irreversible methods for anion generation, we were led to consider
transmetallation reactions.®! We now report that N-[(trialkylstannyl)methyl]-
imines 1 (R'=Me or n-Bu) are readily transmetallated to lithium 2-azaallyl
anions 2 through the agency of alkyllithium reagents (MelLi or n-Buli) at low
temperature.!® These anions may then be trapped by olefinic anionophiles,
providing N-lithiopyrrolidines in excellent yield (eq. 2).

ReLi . >-<
RCH=NCHSNR; — g g v .
THF (2)
1 -78° 2 R™ N

The requisite stannyl imines 1 are prepared as shown in eq. 3 by a
Staudinger reaction!!-12 between an aldehyde and (azidomethyl)trialkylstannane 4
(1.0 eq. of each, plus 1.0 egq. PPh;, PhH, RT, 3-6h). Stannane 4 is simply
prepared from 3 by sodium azide displacement (2 eq. NaN;, DMF, 0.1M, RT,
dark) .13

NaN, RCHO
Ry'SNCH,X —_— Ry'SnCHN;  —————g RCH=NCH,SnRy’ (3)
s DMF . PPhy 1

8 : R'=Me; X=i (ref. 14)
b : R'=nBu; X=OMs (ref. 15)

Treatment of a THF solution of the imine 1 with n-butyllithium or
methyllithium at -78° leads to an orange to red solution of 2-azaallyl anion.
These anions cycloadd with olefins intra- or intermolecularly at room
temperature or lower (e.g., entry 5 proceeded rapidly at -78°) to provide
pyrrolidines upon aqueous workup (Table 1).

Thus, for the first time, 2-azaallyl anions may be generated which bear no
stabilizing groups (such as aryl or carboxyl groups), and these anions undergo
very efficient cycloaddition with olefinic anionophiles to provide pyrroli-
dines. Yields had only been moderate in the past, presumably due to alternate
pathways available to the anions under the conditions of their generation
(i.e., deprotonative methods). Application of this method to the synthesis of
nitrogen containing natural products is underway in our laboratories.
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Iable 1. Generation and cyclization of 2-azaallyl anions.

Entry Imine RLL
Ph

1 <:l_’ /—8nBug nBuLi
N

2 e N "

3 " "

A o’ XN 80R, w
R-nBu

5 R=Me "

6 R=Me MeLi

7 R=Me "

Olefin

trans-stilbene

styrene

trans-stilbene

nC

styrene

Products (ratio) Yield, %°

Ph

o

H

922:_):z
N
'
H

(1:1)

nPr

N nPr N
] 1
COyMe CO;Me
(3:1)°
Ph, Ph
Ph

+

(10:1)¢

83(94)

62(93)

41

80(97)

70¢

83

74

(a) Isolated yield of purified material.

Satisfactory NMR, IR and Mass spectra were

obtained. Parentheses indicate GC yields relative to internal decane standard after
Four isomers were

correction for relative reponse factors.

detected in a ratio of 6.5:4.2:2.7:1.0.
stereoisomer of each regioisomer detected.

{(b) Quenched with ClCO2Me.
(c) Quench after 5 min at -78°.
Stereochemistry not yet determined.

(d) One
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