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We wish to announce the use of tosylmethyl isocyanide (TosMIC, 1) as a novel tool in
the synthesis of carbonyl compounds. In this letter we report a simple method for the synthesis of
symmetrical and unsymmetrical ketones starting with commercially available TosMIC; the succeeding

1etter2 deals with a synthesis of a-diketones based on the same principles.
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TosMIC (1) is basically a masked molecule of formaldehyde (from which TosMIC actually
is prepared)3. The two electronegative functionalities facilitate the formation of TosMIC-anion4,
and in essence effect an umpolung5 of carbonyl reactivity. Thus TosMIC can be alkylated efficiently,
both to mono- or dialkyl derivatives.6 Subsequently, the carbonyl is unveiled by a combination of
steps as indicated in eq 1. Clearly, the overall result amounts to alkylation of formaldehyde with

an electrophilic reagent.7
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TABLE I. Symmetrical Ketones (6) Prepared through 1 L&X—-) 3 (R1 =R

2. Ry

RX Ketone (6) % Yield &
PhCH,Br (PhCH,),C=0 (6a) 72
4-C1CGH,CH,CT (4-C1CgH,CH,) ,C=0 (6b) 56
i-Prl 1-PryC=0 (6c) 47
n-Bul E—Bu2C=0 (6d) 69
Br(CH)gBr Qo (6e) 51
C1{(CHy) 0(CHy) ,C1 Oo (6f) 16

2 ogverall yield of distilled product, calculated on TosMIC (1).

TABLE II. Unsymmetrical Ketones (6) Prepared through<l
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R} R2X Ketone (6) % Yield &
i
PhCH, Mel PhCH,CMe (69) 58
g
PhCH, i-Prl PhCH,CPP-1 (6h) 65
0
PhCH, MeEtCHI 2 PhCH,CCHMeEE (61) s
0
Me CH,(CHy) 1 MeC(CHy),CHy (63) 80
0
Me CHy (CHy) 151 MeC(CHy);5CHy (6k) 63

3verall yield of distilled product calculated on TosMIC for 6g, and on TosCHR1N=C
for 6h-k. 2] No alkylation was observed with 2-bromobutane instead of 2-iodobutane.
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As a typical example of the synthesis of symmetrical ketones (Table I) the dialkylation
of TosMIC was carried out with 2 equiv of PhCHzBr (using NaH in Me250 - EtZO, 20°C, 1 h) to give
3a (R1 = R2 = PhCHZ).6b To effect the conversion to 6a, a suspension of crude 3a (ca. 10 mmol)
in a mixture of Et20 (15 m1) and CH2C12 (5 ml) was rapidly stirred for 5 min at 20°C with 38%
aqueous HC1 (1 ml1), followed by treatment with NaOH to remove p-toluenesulfinic acid.’The yield
of dibenzyl keton (6a) was 72% overall.

As an example of unsymmetrical ketones (Table II), benzyl methyl ketone (6g) was prepared
by a one-pot phase-transfer alkylation of TosMIC (CH2C12/40% aqueous NaOH; 5% E:Bu4NI; 25°C), first
with 1 equiv of PhCHzBr, after 30 min followed by 1.1 eq of Mel to give 3g [71% overall yield, mp
133.5-134.0°C; Tyec 2130 eml; 6 3.26 (s, CHy), 1.52 ppm (s, a=CH3)] .

Conversion of 3g, analoguously to the symmetrical ketones, gave 6g in 58% yield calculated on
TosMIC. The other ketones of Table II were prepared from isolated phase-transfer reaction products

1

2 (R* = PhCH, or Me)6a by introducing R? with NaH in Me,S0-Et,0 as described above.

We assume that the reaction of 3 to 6 is initiated by acid catalyzed h_ydration8 to 4,

followed by a rapid elimination of p-toluenesulfinic acid and hydrolysis (eq 1 ). Attempts to

2

interrupt the reaction at the stage of formamide 4a (R1 =R = PhCHz) were unsuccessful, but the

proposed mechanism gains support by the hydration of TosCHRN=C (R = H, Me, PhCHZ) to the corres-

9 2

ponding formamides® and the observations discussed in the succeeding letter.
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