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Summarv: Trialkylsilyloxybenzamides b p- and &OSiR3 undergo directed ortho metalation- 
mediated silicon rearrangement to salicylamides e, 6- and 3-OH by intra- and inter-molecular 
mechanisms respectively. 

Metal-halogen exchange of bromo-substituted trialkylsilyl phenols, to a less extent 

thiophenols, but not anilines, A,+ 5 triggers an anionic 0 + C 1,3-silyl rearrangement to 

produce corresponding aromatic ring silylated derivatives A(S&em&).I Evidence from cross- 

over experiments onA(X = 0) indicates an intramolecular mechanism for oa-bromo and an 

intermolecular pathway for the corresponding para-bromo trialkylphenoxysilanes.2 We 

report preliminary results concerning 0 + C silicon migration of silyloxybenzamides 4_to 

silylated salicylamideshinduced by directed ortho metalation (5)3 and provide 
- 

mechanistic evidence for this rearrangement.4 
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In an attempt to develop a general synthesis of 6-substituted salicylamides by in situ 

phenol protection, N,N-diethylsalicylamide5 was 0-metalated (1 equiv &-BuLi/TMEDA/THF/-78'C/ 

1 h) and treated with TMSCl (1 equiv) to generate the silyloxybenzamide intermediate 4a_ which 

was subjected to a second metalation under identical conditions and quenched with an excess of 

Me1 (-78'C + RT). 6-Trimethylsilylsalicylamide (6a) was obtained in 45% yield. A similar 
- 

result (55% of &) was observed when the metalation was allowed to proceed for only 10 min and 

the Me1 quench was carried out at -9O'C. In order to provide evidence for the 0 + C silicon 

rearrangement, pure 4a_was separately prepared6 and subjected to the metalation procedure 

(-78" or -9O'C) without adding the external electrophile. This resulted in the formation of 

the silylated salicylamide 6a_ (68%) together with o-hydroxyvalerophenone (2%) (Table) from 

NEt2 displacement by s-BuLi. These experiments suggested that the rate of silicon 

rearrangement from the ortho-lithiated species derived from ?a_ is very rapid7 compared to 

that of its reaction with methyl iodide.8 

The triethylsilyloxybenzamide 26 underwent the silicon rearrangement less cleanly to 

give compounds !S& and its 0-silylated product while the corresponding t-butyldimethyl deri- 

vative underwent extensive decomposition with no evidence for the formation of the rear- 

rangement product L, 2-OH, R = t-BuMe2. - 

Silicon rearrangements were also observed for the m- and p-silyloxybenzamides 4~ and 

4d.5p6 Yields of major products 5, 
W- 

2 and s (bracketed in Table) were only slightly 

changed by in situ preparation of $ and 4d. 
Uv The results with the c-silyloxybenzamide 4c 

shows poorer regioselectivity for metalation in between the two functions compared to 

corresponding m-anisamide.3 The methoxy salicylamide 4e smoothly rearranged into the 

Au 

the 

contiguously substituted aromatic 6f. 
.X-W 

Crossover experiments demonstrated that the rearrangement of 4Aproceeds by an inter- 

molecular mechanism. Lithiation of a 1:l molar ratio of 3-deuterated s ( 95% dl)g and 

the triethylsilyloxybenzamide 4J resulted in the formation of 3-deuterated 6a (31%) and 

3-deuterated 2 (19%) salicylamides which respectively showed 50+5% and 40+5% dl content at 

C-3 (400 MHz NMR, MS).l" An identical crossover experiment using 

dl)ll and N,N-diethyl 3-triethylsilyloxybenzamide resulted in the 

6c (16%)11 and N,N-diethyl 2-triethylsilyloxy-3-hydroxybenzamide 
W 

0+5% dl content respectively thus strongly suggesting that the si 

2-deuterated 4c_ (84% 

formation of 2-deuterated 

11%) which showed 82+5% and 

icon migration in the 
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TABLE. Anionic Silicon Rearrangement of Silyloxy-benzamidesa 

Benzamide Product& yield,C% 

5 

4a 6a 6ad 

4b 

OTMS 

4d 

OMe 

48 
- 

2 47 (45) 

6: 58 (62) 

HO 

2 78 (02) 

lO(30) 

+/c* @j; 
61 5(16) iH(l 1) 

aTMS = SiMeS, TES = SiEtS. b All products showed analytical and spectral (IR, NMR, MS) data 

consistent with the assigned structures. &, &, and $J were chemically correlated 
(MeI/KBCOB/acetone) with silylated anisamides prepared by directed ortholithiation-silyla- 

tion.1' 'Yields are of purified (chromatographed, distilled) materials. Yields in brackets 
correspond to those obtained by in situ preparation of w and the TMS derivative of ,$,. 
dZl% of starting & was recovered. 



4518 

m-silyloxy system 4c occurs via an intramolecular mechanism. These results thus parallel the 
rW 

behavior of p-Br and o-Br silyloxybenzenes 1 d x = 0.2 

In summary, initial cases of a directed metalation induced 0 + C silicon rearrangement 

proceeding via inter- and intra-molecular pathways have been observed. Methodological 

extensions and synthetic applications are under study.12 
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from the formation of N,N-diethyl 6-deuterosalicylamide (80% yield, 80% dl by 400 MHz 
NMR and MS). 
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