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1b This new method is

In the foregoing letter a novel ketone synthesis is reported.
based on the umpolung of carbonyl reactivityz by using tosylmethyl isocyanide (TosMIC) as a masked
formaldehyde reagent. We here wish to report the application of this principle to a new synthesis
of a-diketones. Both symmetrical and, more importantly, unsymmetrical a-diketones are readily

accessible by this method.
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TosMIC (1) has previously been shown to react with acid chlorides (or anhydrides) and
base to give oxazoles {eq 1).3 We now find, according to expectations, that mono alkyl- and
aryl-substituted TosMIC-derivatives (2) can be acylated effectively to non-cyclized compounds 3
{eq 2). As is shown in the foregoing paper,1b a geminal arrangement of a tosyl and an isocyano
group (as in 3) gives access to a carbonyl function. Thus compeunds 3 are potential precursors

to a-diketones. Ample experimentation has proven the validity of this concept.

4233



No. 48

"0o611-81T duw g“ALudp aut|exoutnb se p|aLp T Y8l

404 panuL3U0d sen (x93 @9s) pLoe y3LM BuludLls § (p-Wo 0891 °ST/1 0=3a g oE2T-81T N T "3p YILM [ed13UspL h
pdwod §|¢ wouy pL3LA %0G UL [§ SALUSP BuL|exouthb Sy T S L) du w.>.€mv aut|exoulnb se paziaajoedeyd ‘|1Q m
"0,16-06 du w;.z% suL|exoutnb W2 02T °OLT 0=3q m.e_____ £1) 2,001-08 3° y3eq wo44 paL[L3IsLp yred 3doys ‘(Lo
€1 ¢ ¢ = [JH dU0D :H033 UL ulw G 4oy Butjeay Aq T¢ wouy pLath gg/ ut padedauy § "Bt wouay pLaLh ge9 ug 7 "3€
wWody p|ath %68 Ul 5 “ALdop auL|exoutnb se paziJajoedeyy — ‘B YILM {@IL3UBPL SL py pdwod ¢pg woudy pialk 4/g

P K
UL 5 "0oL0T-90T du %9y UL ALASP Buiiexoutnb £ wd Qg1 *00LT 0=0a < (uw £1) 9,06T-021 3¢ y3eq wo4y PaL|1ISLP
yaed 340us ‘110 5 T 40

8 _ = —
uorje|Aylsw Jassuedy-aseyd Buipniout "3°1 g 40 peajsuL(T) JIWSOL uo pajed PLALAG

b
T19 (@) LAusLya-z-0000%HDud + 62 (W) 9°v*z-Eawn’2000ud
5 2 (5%) 9*t*2-Fantn?20000%Haud 518 (B%) #-¢on¥H%20000ud
T €8 (U%) p-CauN"u?20000%Haud + 5 99 (39) ud03024d
59 (W) v-CoNTH920000%HIud vS (3%) 7 U4°H20202ud
T8 (%) 4d0202°HIud 5 €L (Py) 3W0202ud
7 ot (M) 1-PY0202%HIUd + 3 9 (3%) 1-Py020233
5 2 (T%) 3-ng0302%Houd + 5 (@) v-an0”h’200009u
1L (19) LAuaLy3-2-0000ud 7 9§ (®p) ud0023W

(2 wouy %) (2 wouy %)
PLaLA LLB43AQ Nm-w-m-ﬁm PLALA LLB43AQ Nx-m-m-ﬁx

*(+ y3Lm pasuew spunodwod MaN) *z b3 01 Bulpaoddy (Z) SaALIBALUBP-)INSO) WOLy pazLsayjuks () ssuorayLg-e *I 379yL

4234



No. 48 4235

In a typical experiment, 2-phenyl-1l-tosylethyl isocyam‘de4 (2, R1

= PhCH,, 5 mmol) in
THF (15 m1) was lithiated with n-BuLi (1 equiv) at -70°C, and then acylated with 4-nitrobenzoyl
chloride (1.2 equiv) at a temperature from -80°C to 20°C. Subsequently, this reaction mixture
(containing crude 3) was stirred rapidly for 2.5 h with 38% aqueous HC1 (2.5 ml) to give
3-pheny1-1-(4 nitrophenyl)propane-1,2-dione [@3, mp 113 - 121°C, mainly enol form; quinoxaline
derivative, mp 157 - 162°C]5 in 65% overall yield. A1l o-diketones listed in Table I (known
compounds with the exception of 4c, j, k and n) were prepared similarly, without isolating the

intermediates. In a number of cases, however, the acylated isocyanides 3 (new compounds) were

isolated and characterized (Table II), and converted separately to a-diketones.

TABLE II. o-Isocyano-o-Tosyl Ketones 3 2

R1 R? Yield Mp(°C)
(%) (with decomp)

3d Ph Me 72 111-113
3f Ph Ph 72 119-122
3g Ph 4-0,NCH, 57 117-130
3 PhCH, t-Bu 54 125-128
3 PhCH, Ph 58 98-104
3m PhCH, 4-0,NCH, 77 150

ECompds 3 are not fully stable at room temperature; nevertheless
satisfactory elemental microanalysis (C,H,N,S) were obtained for

3, 3, Lo,

The next intermediates in this reaction are the formamides 5, formed by acid catalyzed
hydration6 of 3 (eq 3). In some cases compounds 5 have been detected spectroscopically, and a few
7
of them have been isolated and characterized. For the further steps we assume elimination of

P-toluenesulfinic acid from 5, followed by hydrolysis of the hypothetical imine 6. Occasionally,
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we have effected the conversion of 5 to 4 with NaOH or Na,C0, also.

Further work on these reactions is in progress.
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