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The alkylation of anilines has long been a subject of interest in both academic and indus-
trial laboratories. Recently, we described a process for the specific ortho-alkylation of an-

i]ines.]

This process, which involved the conversion of azasulfonium salts of general formula
into ylids of type ¢, followed by [2,3]-sigmatropic rearrangement and rearomatization to give

A
%, was excellent when R was an alkyl group. For instance, when R was methyl a variety of side

RI/ Rl/ SRI
I |
HCR" -CR" o
| B l CR'R
X S — X S — X
/N, +\
T R | R
LR X R 2 3

chains could be introduced. Desulfurization of 3 would then provide the desired ortho-alkyl-
ated ani]ine.] Unfortunately, the generality of this process was limited if R was hydrogen and
R', R", or R'"'' bore hydrogens which were g to the sulfonium cation.2 When g-hydrogens were

present and R was hydrogen, treatment of l with base gave the sulfilimine Q, which on warming
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gave 5 and 6 through transfer of the B-hydrogen. We now wish to report a major modification of
our general procedure which circumvents the serious problems associated with the elimination re-
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action normally observed for 4. The modification, which involves in situ acylation of 4, al-
lows a wide variety of ortho-alkylations of aniline and of its derivatives. For example,

treatment of the sulfilimine 1 with acetic anhydride at 0° gave 55% of g and 30% each of 2 and
3
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In a typical procedure, a methylene chloride solution of 1.0 equiv. of an aniline and 1.2

equiv. of a phenyl alkyl sulfide was treated with 1.0 equiv. of tert.-butyl hypochlorite at
-40° and the reaction mixture was stirred at that temperature for 3 hr. One equiv. of triethyl-
amine was added and the reaction mixture was stirred at -40° for 0.5 hr and then allowed to

warm to 0°. Two equiv. of acetic anhydride was then added and the reaction mixture was allowed

to warm to room temperature over a 1-hr period. Table 1 lists the yields of products obtained

Table 1. Yields of 2-(1-Thiophenoxybutyl)acetanilides (8) and Acetanilides (9) from Anilines.

Substituent on aniline % Yield of substituted 8 % Yield of substituted 9
p—OCH3 40 18
H 55 30
p-C1 61 35
p'COZCZHS 54 39

with phenyl n-butyl sulfide and a series of substituted am‘h‘nes.4 As shown, the process offers
an attractive method for the introduction of an alkyl side chain, since Raney-nickel desulfuri-
zation can readily remove the thiophenoxyl moiety.

The most plausible mechanism for the formation of 8 involves acylation of the sulfilimine
{ to produce )1, which reacts in turn with the generated acetate ion to produce the ylid 12.
[2,3]Sigmatropic rearrangement of 12 in a typical Sommelet-Hauser manner-,1’5 would be expected

to yield )3, which on_hydrogen shift and accompanying rearomatization would produce 8. A sur-

prising feature of this mechanism is that it requires acetate ion to be a base which is strong
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enough to generate the ylid l%' In order to test this assumption, we prepared 14 by standard
1

procedures’ and treated it with a methanolic solution of sodium acetate. We found that these
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corditions were sufficient to promote the rapid rearrangement of l& into lg, presumably via the
intermediacy of lg. The formation of 2 and lg as side products in the reaction of Z with acetic

anhydride can be explained in terms of a simple c1eavage of 12 to produce the amide anion iy
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and the sulfonium cation lg. Protonation of lz and addition of acetate anion to lﬁ would then

produce 9 and 10, respectively.
u N

In an alternate approach to the problem, Z was treated with 2.0 equiv. of methyl chloro-
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formate at -15°, which gave 12 after 0.5 hr. Addition of 2.5 equiv of triethylamine at -15°

followed by stirring for 2.5 hr. at the same temperature gave 76% of gl in addition to 18% each
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of %% and %%. It is presumed that %2 was an intermediate in the formation of all three pro-

ducts.
In summary, we have déveloped a general, "one-pot" set of reactions for the sbecific ortho-

alkylation of aromatic amines which should be applicable to the introduction of a wide variety
of alkyl groups.6 The use of methyl chloroformate in the procedure provides substituted ani-
Tines with readily removed protecting groups.

ngggxlsgggmggg. We are indebted to the Public Health Service for grants from the Insti-
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