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Treatment of 4-substituted benzyldimethyl(triphenylsilylmethyl)ammonium 
halides (A) with lithium aluminum hydride afforded a high yield of triphenyl- 
silane and an ammonium ylide intermediate, which was immediately converted 
into 5-sgbstituted 2-methylbenzyldimethylamines (Sommelet-Hauser rear- 
rangement products), 2-(Qsubstituted-phenyl)ethyldimethylamines (Stevens 
rearrangement products), and 4-substituted benzyldimethylamine. Reductive 
cleavage of nitrogen-carbon bonds of compounds A was a minor process. 

Introduction 

We have reported previously that in the reaction of CY-silyl substituted quar- 
ternary ammonium salts with lithium aluminum hydride, non-cyclic amine 
methiodides (I) gave demethylation products [l], but cyclic compounds (II and 
III) formed predominantly ring-opened products by the reductive cleavage of 
SiCH,-N’ bounds [2,3]. Thus, the silicon-carbon bonds were not affected in 

(I) 

these compounds. However, the silicon-carbon bond in triphenylsilylmethyl- 
ammonium halides (V) was cleaved by lithium aluminum hydride to give tri- 
phenylsilane (VI) and an ammonium ylide intermediate (VII)_ 
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ResuIts and discussion 

The starting compounds, 4substituted benzyldimethyl(triphenylsilylmeth- 
yl)ammonium halides (V), were obtained by treatment of (dimethylamino- 
methyl)triphenylsilane (IV) with the corresponding benzyl halides (Table 1). 

1. R-@CH2CI 

PhsSiCH2NMe2 R-X- 

2. KX 

(IV) 

When a mixture of benzyldimethyl(triphenylsilylmethyl)ammonium bro- 
mide (Va) and an excess of lithium aluminum hydride in THF was heated at 
reflux, a high yield of triphenylsilane (VI) and a mixture of basic products were 

Ph$iH + 

(VI) 

-R 

RO -Q- CH,NMe, 

Ph,SiCH,NMe, + Me 

(IV) 

(Xl 
R 

a: R=H 

IJ: R =Me 

c: R=CI 

d: R-Me0 

TABLE 1 

4-SUBSTITUTED BENZYLDIMETHYL<TRIPHENYLSILYLMETHYL)AMMONHJM HALIDES (V) 

Corn- R 
Pound 

Va H 

Vb Me 

VC Cl 

Vd Me0 

X Yield M.P. co a NMR (CDCI?) 
<%) <dec.) 3 (PPm) 

SiCH2 ArCH3 

Br 96 263-265 4.05 = 4.51 = 

I 83 205-207 4.14 5.10 

I 80 205-206.5 4.27 5.31 

I 69 195-198 b 4.20 5.08 

Analysis (Found (cakd.) <%)) 

C H N 

68.84 6.19 
‘(69.14) (6.29) 

63.38 5.87 

(63.34) (5.79) 
59.00 5.13 

(58.75) (5.18) 
60.62 5.79 

(60.43) (5.65) 

2.87 
(3.25) 
2.55 

(2.44) 
2.46 

(2.43) 
2.44 

(2.49) 

a In CD3 OD solution. ’ Semihydrate. C29H32INOSi - l/2 H30. 
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TABLE 2 

REACTION OF 4-SUBSTITUTED BENZYLDIMETHYL<TRIPHENYLSILYLMETHYL)AMMONIUM 

HALIDES (V) WITH LITHIUM ALUMINUM HYDRIDE 

Compound Reaction Yield (a) 
time (h) 

R X VI VIII IX X IV 

Va H BJZ 6 81 31 8 4 4 
Vb Me I 10 85 15 9 10 2 

vc c1 I 10 87 10+4= 4 11 4 
Vd Me0 I 10 90 2 18 5 6 

= Dechlorinated product. 

obtained. Four amines were separated from the mixture and identified by spec- 
troscopic comparison with authentic samples [ 41: 2-methylbenzyldimethyl- 
amine (VIIIa), 2-phenylethyldimethylamine (IXa), benzyldimethylamine (Xa), 
and IV. Similar results were obtained with the para-methyl, -chloro, and 
-methoxy substituted analogs (Vb-Vd). The results are shown in Table 2. 

The three amines, VIII, IX, and X, are products derived from an ylide inter- 
mediate (VII) formed with VI by reductive cleavage of a silicon-carbon bond of 
V (Scheme 1, path a). Compound VIII is a Sommelet-Hauser rearrangement 
product (path c), and IX is a Stevens rearrangement product (path d). Benzyl- 
amine X also may be produced from VII accompanied by loss of carbene 
(path e). The possibility of the direct formation of X from V by the cleavage of 
a nitrogen-carbon bond was negligible, because methyltriphenylsilane was not 
detected by GLC analysis. 

Cope et al. reported that in the reaction of tetrasubstituted ammonium salts 
with lithium aluminum hydride, methyl or benzyl groups are cleaved faster 
than other alkyl groups [5]. However, in the case of V, the yield of debenzyla- 
tion product IV was very low (path b), and demethylation products were not 
isolated. 

Ammonium ylide intermediates usually have been produced by deprotona- 
tion of quatemary ammonium salts with strong bases and, in limited cases, by 
the reaction of tertiary amines with benzyne or carbenes [ 61. The ylide forma- 
tion by the cleavage of silicon-carbon bonds may occur by attack of AlH4- on 
the triphenylsilyl moiety. The transfer of H- from AlH4- to the silicon atom 
was proved by the use of LiAlD4. The treatment of Va with LiAlD4 gave pure 
Ph,SiD and non-deuterated amines VI& IXa, and Xa. 

0 +/ 
Ph,Si -CH,N,- - Ph,SiD + -CH26f 

1 
. 

D-AID; [VII I 

Experimental 

Melting points were determined on a Biichi SMP-20 capillary melting point 
apparatus and are uncorrected. NMR spectra were recorded on a JEOL Model 
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MH-100 spectrometer. IR spectra were obtained on a JASCO Model IRA-2 
spectrometer_ GLC analyses were performed on a JEOL Model JGC-1100 
chromatograph with FID and TCD detectors. THF was dried by distillation 
from LiAlH, just prior to use. Distillation was accomplished by a Biichi 
GKR-50 Kugelrohr distillation apparatus. 

4-Substituted benzyldimethyt(triphenylsilyImethyI)ammonium halides 
(Va-Vd) 

A solution of (dimethyIaminomethyl)triphenyIsilane [7] (IV 5.00 g, 15.8 
mmol) and 30 mmol of 4-substituted benzyl chloride (R = H, Me, Cl, or MeO) 
in 60 ml of ethanol (or THF for 4-methoxybenzy1 chloride) was heated at 
refhrx for 5 h. After removal of the solvent, 50 ml of ethyl acetate was added 
to the residue. The precipitated crystals were filtered and dissolved in a hot 
solution of KBr or KI (30 g) in methanol (300 ml). After being allowed to cool 
for 1 h, the solvent was evaporated in vacua and the residue was extracted 
with hot chloroform. The chloroform was evaporated and ethyl acetate was 
added to give bromide Va or iodides Vb-Vd. The yield and analytical data are 
summarized in Table 1. 

Reaction of 4-substituted benzyldimethyi(triphenylsil~lmethyl)ammonium 
halides (Va-Vd) with lithium aluminum hydride 

A mixture of 10 mmol of V end 20 mmol of lithium aluminum hydride in 
THF (100 ml) was heated at reflux with stirring for 6-10 h under a nitrogen _. 
atmosphere_ The reaction mixture was poured into ice-water and extracted 
with ether. The ether solution was extracted with 10% HCI. The ether layer was 
dried, concentrated, and distilled giving triphenylsikme (VI, b-p. 140-145”C/ 
1 mmHg). 

The acid extract was neutralized with NaOH and extracted with ether. After 
removal of the solvent, the residue was distilled under reduced pressure. Low 
boiling distillate (b-p. 14O”C/l5 mmHg) was analyzed by GLC using a 3 mm X 
2 m stainless steel column filled with 10% Tergitol NP-35 on Celite 545 AW. 
The chromatogram showed the presence of &substituted 2_methyIbenzylmeth- 
ylarnine (VIIIa-VIIId) [43, 2-(4substituted-phenyl)ethyIdimethylamine (IXa- 
IXd), and 4-substituted benzyldimethylamine (Xa-Xd). Samples of each prod- 
uct were isolated by preparative GLC on a 6 mm X 2 m, 30% Tergitol NP-35 
column with a helium flow rate of 150 mI/min. High boiling distillate (b.p. 
19O”C/O.O1 mmHg) was analyzed by GLC using a 10% Silicone XE-60 column 
and separated by preparative TLC (silica gel/ethyl acetate) to give IV. 

All isolated products gave satisfactory elemental analyses and spectroscopic 
data. The yields of IV, VIII, IX, and X were determined by GLC and are shown 
in Table 2. 

The same procedure as described above using LiAlD, (CEA, 99.0%, 0.5 g, 12 
mmol) and Va (3.00 g, 6.1 mmol) gave Ph3SiD (1.13 g, 70%), VIIIa (27%), IXa 
(6%), and X (2%). Ph&iD: b.p. 14O”C/l mmHg; NMR (CDCI,): 6 7.2-7.7 ppm 
(m, aromatic protons), not observed SiH; mass spectrum: m/e 261 (M’), 259, 
184; IR (neat): 1545. 593 cm-i (SiD), 
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