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Aminomethyltrialkylstannanes, despite their potential as
precursors for g-aminomethylorganolithium reagents!-2, re-
main largely unused. The main reason for this fact probabl y
lies in their synthesis. Methods involving reactions of halo-
methyltrialkylstannanes with amines or their alkali salts®
can be rejected « priori due to the difficult synthesis of the
initial halomethyltrialkyltin reagents®®. On the other hand.
the reported”®° preparation of aminomethyltrialkylstan-
nanes 3 from trialkylstannyllithium 1 and aminomethyl
phenyl sulfides 2 is comparatively easier.
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However, the use of thiophenol in the synthesis of amino-
methyl phenyl sulfides 2 and tetrahydrofuran solutions of
trialkylstannyllithium reagents 1 are not especially attrac-
tive, despite subsequent publications of new routes for the
synthesis of trialkylstannylalkalis! %11 which increase the re-
producibility of stannylation reactions by limiting side
reactions??,

To achieve an attractive preparation of compounds 3, one
must avoid aminomethyl phenyl sulfides 2 and use, as far as
possible, a stannylanion in a more convenient solvent. For
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these reasons, we used tri-n-butyltin magnesium chloride (8).
easily prepared in ether from tri-n-butylstannane and iso-
propylmagnesium chloride!3- 4. The facile reaction of the
Grignard reagent 8 with aminoacetals 7, easily obtained by
conventional methods'*'® (Table 1), gives the correspond-
ing N,N-disubstituted aminomethyltri-n-butyltin derivatives
9 in high yields (Table 2).
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Transmetallation of compounds 9 gives the corresponding a-
aminomethyllithium derivatives 10 which are attractive rea-
gents in organic synthesis, as shown below for the syntheses
of the alkaloids macromerine (11) and stovaine (12) in 95 %
and 83 % yields, respectively.
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In  conclusion, N,N-disubstituted aminomethyltri-n-bu-

tylstannanes 9 can be synthesized from easily handled
starting materials in ether as solvent in high yields. Use of tri-
n-butylstannyllithium in tetrahydrofuran has given only
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Table 1. N,N-Disubstituted Aminoacetals 7 prepared

SYNTHESIS

R? R2 R3 R* Yield b.p.[°C]/ Molecular 'H-N.M.R. (CCl,/TMS)
[%] torr formula® d [ppm]
or Lit.
b.p.["C]/torr
7a  CH, CH, H C,H; 83 123°/760 C,H,;NO 1.14(t,3H,J = 6.7 Hz); 2.28 (5, 6H);
(103.2) 3.32(q,2H,J = 6.7 Hz); 4.09 (s, 2H,
7  C,H, C,H; H C,H; 86 135°/760 132-134°/756'5 1.04 (2 6H,J=723 Hz)); 1.16 ((t, 3H,)
J=6.8Hz); 2.69(q, 4H, J = 7.3 Hz);
. 3.37(q,2H, /= 6.8 Hz); 4.1 (s,2H
Tc i-C3H, i-C3H, H C,Hq 87 81°/25 C4H,NO 1.07 (g, 12H,J = 6.7 Hz); ( :
(159.3) 1.12(t, 3H, J = 6.7 Hz); 3.09 (m, 2H);
3.26(q,2H, J = 6.7Hz), 4.14(s,2H
74 #-C,H, n-C,H, H C,H; 84 103°/25 84°/618 0.9—1?16 (m, 17 H); 2.49 zt, 4H,( )
J=5.6Hz); 3.29(q, 2H, J = 6.7 Hz);
4.08 (s, 2H)
7e  —(CH,)s— H C,H, 91 101°/25 52-58°/11° 1.11(t,3H,J = 6.7 Hz);
1.44 (br.s, 6 H); 2.53 (br.s, 4H);
3.38(q, 2H, J = 6.7 Hz); 3.91 (s, 2H)
7" CH, CH,CH, H C,H; 93 123°/25 67-70°/0.3%°  1.11(t,3H,J = 6.5 Hz); 2.31 (5, 3H);
3.34(q, 2H, J = 6.5 Hz); 3.62 (s, 2H);
3.98 (s, 2H); 7.22 (br.s, 5SH)
7g  C,H, Ce¢H; H C,H; 83 115°/25 C,;H,,NO 1.06 (t,3H,J = 6.8 Hz); 1.15(t, 3H,
(179.3) J=6.7Hz); 2.59 (q, 2H, J = 6.8 Hz);
3.36(q. 2H, J = 6.7 Hz); 4.02 (s, 2H);
6.93 (br.s, SH)
Th  C,H, C,H, C¢H; n-C,H, 76 131°/0.5 118-124°/1*®  0.9-1.6 (m, 13H); 2.62(q,4H, J
= 6.7 Hz); 3.38(t,2H, / = 6.2 Hz);
4.94 (s, 1H); 7.17 (br.s, SH)
7i —(CH,)s— C¢H;, n-C,H, 34 1457/0.5 153-154"/11  0.9-1.6 (m, 13H); 2.48 (br.s, 4H);
3.4(t,2H, J = 6.1 Hz); 4.68 (s, 1 H);
7.12 (br.s, SH)
7§ —(CH,)s— 2-furyl  #-C,Hq 64 137°/0.5 C,4H,3NO, 0.9-1.6 (m, 13H); 2.4 (s, 4H);
(237.9) 3.59(t,2H,J =59 Hz); 4.78 (s, 1 H);

2 Satisfactory microanalyses obtained: C +-0.18, H +0.07, N +0.09.

moderate yield; for instance, compound 9f has been ob-
tained by this route in only 52 % yield®. By comparison with
more conventional syntheses of a-aminoalcohols, our
method is especially attractive for the synthesis of unsymetri-
cally substituted f-aminoalcohols. Further work on impro-
vement and generalization of the preparation of a-
aminomethyl-substituted organolithium reagents 10 is in
progress.

The :ri-n-butylstannane is prepared according to the literature
procedure®”.

Aminoacetals 7; General Procedure’ >

A solution of the secondary amine 4 (0.1mol), the alcohol 6
(0.3 mol), and potassium carbonate (13.8 g, 0.1 mol) is stirred for 3
min at room temperature. The aldehyde 5 (0.1 mol)is then added in
one portion (7a—g) or dropwise (7h~j) and the mixture is stirred
overnight. The mixture is filtered and the filtrate is distilled to give
the aminoacetal 7 (Table 1).

N,N-Disubstituted Aminomethyltri-n-butylstannanes 9; General
Procedure:

Tri-n-butylstannylmagnesium chlovide (8). A 1 molar ether solution of
isopropylmagnesium chloride (100 ml, 0.1 mol) is added dropwise
under an inert atmosphere and over a period of 1h to tri-n-
butylstannane (29.1 g, 0.1 mol)in ether (20 ml) at room temperature.
After the addition, the mixture is refluxed for approximately 2 h in
the presence of light (tungsten Jamp) until no more propane is
evolved.

6.22 (br.s, 2H); 7.38 (br.s, 1H)

Reaction of aminoacetals T with tri-n-butylstannylmagnesium chloride
(8): The appropriate aminoacetal 7 (0.1 mol) is added dropwise to
the ether solution of 8 (3.1 mol) prepared as above. The reaction is
exothermic and stirring is maintained for 2 h after the end of the
addition. Then, water is added until aggregation of magnesium salt
oceurs, the ether layer is separated and dried with magnesium sul-
fate. After elimination of ether under vacuum, the crude N,N-
disubstituted aminomethyltri-n-butylstannanes are purified by
vacuum distillation in the case of 9a—e or by column chroma-
tography on Florisil in the case of 9f-i (Table 2). In the latter cases,
the by-products. tetra-n-butylstannane and hexa-n-butyldistannane,
are eluted rapidly first using n-pentane as eluent. The elution of com-
pounds 9fi is achieved using ether.

Macromerine (11):

A 1.6 molar solution of n-butyllithium in hexane (18.75ml,
30mmol) is added dropwise to dimethylaminomethyltri-n-bu-
tylstannane (9a: 10.4 g) in dry tetrahvdrofuran (100 ml) at —78°C
under an inert atmosphere. the yellow-brown mixture is stirred for
15 min and treated with 3,4-dimethoxybenzaldehyde (5 g, 30 mmol)
in tetrahydrofuran (10 mb). After stirring for 2 h, the temperature is
allowed to reach — 35°C, the mixture is hydrolyzed with 2 normal
hydrochloric acid (80 ml) and extracted with ether (3 x 70 ml) to
remove tetra-n-butylstannane. The aqueous phase is treated with 2
normal sodium hydroxide solution (100 ml) and extracted with ether
{# x 70 ml). The combined cther extract is washed with water
(3 x 10 ml), dried with magnesium sulfate, and the solvent removed
under vacuum. Recrystallization of the residue from n-hexane gives
macromerine(11) as white crystals; yield: 6.4 g (95%); m.p. 65°C
(Lit.*!, m.p. 66-67.5°C).
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Table 2. N,N-Disubstituted Aminomethyltri-n-butylstannanes 9a~j prepared

No. R! R? R3? Yield b.p.[°C}/
% torr

92 CH, CH, H 81 76°/0.05
9% C,H; C,H; H 83 81°/0.05
9¢ i-C3H, i-C;H, H 89 96°/0.05
9d n-C,H, n-C,H, H 89 111°/0.05
9¢ —(CH,,— H 86 116°/0.05
9of CH, CcHsCH, 95 -b

9z C,H; CeHs H 65 b

9h C,H, C,H; C¢H; 76 -b

9% —(CHys— C(H; 81 -b

9 —(CH,)s— 2furyl 73 -b

* Satisfactory microanalyses obtained: C +0.14, H +0.17, N +0.27. S

Molecular
formula?®
Lit. b.p.
[*C/torr
75°/0.047
C,,H;4NSn
(376.3)

CoH,3NSn
(404.3)

C,,H,,NSn
432.9)

119-1257/0.28

C,1H;5NSn
(424.3)

C,1H;4NSn
(424.3)

C,3H,sNSn
(452.4)

C,4H43NSn
(464.4)

C,,H,,NOSn
(454.3)
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'H-N.M.R. (CCl,/TMS,;,)
0 [ppm]

11%Sn-N.M.R.

ZanH = 19 HZ)

2J o = 22.3 Ho)

2 = 22.9 Hz)

2 = 24.7 Hz)

(CeDg/
(CH3)4snext)
0 [ppm]
0.7-2.0 (m, 27H); 2.13 (s, 6 H); -336
2.36(s, 2H, WUy = 22.7Hz)
0.7-2.0 (m, 33 H); 2.33 (q.4H, =322
J="17.3Hz); 2.58 (s, 2H,
0.7-2.0 (m, 39 H); 2.89 (sept, ~28.4
2H,J = 6.5 Hz); 2.51 (s,2H,
0.7-2.0 (m, 41 H); 2.23 (t, 4H, -26.2
J=6.6Hz); 249 (s, 2H,
0.7-2.0 (m, 33H); 2.22 (m,4H); -31.5
233 (s, 2H, gy = 22.7 Hz)
0.6-2.0 (m, 27H); 2.14 (s, 3H); —31.7
3.34 (s, 2H); 7.14 (br.s, 5H);
248 (s, 2H, 2,y = 21.3 Hz)
0.6-2.0 (m, 30H); 2.28 (q, 2H, -31.6
J=6.9Hz); 7.11 (br.s, SH);
2.5(s, 2H, 2Jg,y = 19.8 Hz)
0.7--2.0 (m, 33H); 2.56 (q, 4H, -27.8
J = 6.7 Hz); 7.08 (br.s, 5H);
3.47(s,1H, %),y = 26.7 Hz)
0.6-1.9 (m, 33H); 2.33 (m, 4H); —26.6
6.8—7.2 (m, 5H); 3.33(s,1H,
-273

0.7-2.0 (m, 33H); 2.21 (m, 4 H);
6.26 (m, 2H); 7.29 (m, 1 H);
3.29(s, 1 H, 2g,y = 23.6 Hz)

n +0.17. Exceptions: 9f-j, the C, H, N and Sn values obtained are

about 5% lower than the excepted values, which is probably due to the presence of fine particles of Florisil from the chromatographic

separation.
® Purified by column chromatography on Florisil, eluent: ether.

'H-N.M.R. (CDCL/TMS,,): 6 = 2.15-2.5 (s, 6 H superimposed
with m, 2H); 3.88 (s, 3H); 3.93 (s, 3H), 4.1 (s, 1H); 4.58 (dd, 1 H,
J =9.1Hz, 4.2Hz); 6.86 (br.s, 2H); 6.95 ppm (br.s, 1H).

Stovaine (12):

A 1.6 normal hexane solution of n-butyllithium (18.75 ml, 30 mmol)
is added dropwise to dimethylaminoaminomethyltri-n-butylstan-
nane (9a; 10.4 g) in dry tetrahydrofuran (100 ml) at —78°C under
an inert atmosphere. The yellow-brown mixture is stirred for 15 min
and 2-butanone (2.2 g, 30 mmol) in tetrahydrofuran (15ml) is
added. The mixture is allowed to reach 0°C in 2 h and the lithium salt
is quenched by the addition of benzoyl chloride (6.3 g, 45 mmol) at
—20°C followed by reflux of the mixture for 1 h. The mixture is
cooled to 0°C, hydrolyzed with 2 normal hydrochloric acid (80 ml),
and worked up as given for the isolation of macromerine above.
Recrystallization from n-hexane gives white-yellow crystals of
stovaine (12); yield: 5.85 g (83 %); m.p. 170°C (Lit.22, m.p. 175°C).
LR.(CCl,): v = 1720, 1280, 1120 cm ™!,

'H-N.M.R. (CCl,/TMS): & = 0.89 (1, 3H, J = THz); 1.41 (s, 3H);
1.94 (m, 2H); 2.2 (s, 6 H); 2.66 (s, 2H); 7.1--8.2 ppm (m, 5H).
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