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The thermal and photolytic decomposition of the salts of p-tosyl-
hydrazones in aprotic solvents has become a frequently used method for
the generation of carbenes (2). Recently there have been several reports
in the literature (3) on the preparation of alkoxycarbenes using several
methods including one postulating the intermediacy of diethoxycarbene
from the thermal decomposition of the sodium aalt of diethyl N'-(p-tosyl)-
hydrazimidocarbonate (IIIf) (3d). In the course of our investigation of
alkoxycarbenes we have discovered a convenient synthesis of N'-(B-tosyl)-
hydragimidocarboxylate esters (III) which are possible precursors to
these carbenes and have examined the thermal decomposition of the sodium
salts of three of these hydrazimidocarboxylate esters.

When p-toluenesulfonylhydrazine (I) is mixed with a slight excess of
an orthocarboxylic ester at room temperature, stirred for 45 minutes, and
filtered, the precipitate obtained is the hydrazimidocarboxylate ester
III. The reaction was also sucecessful with acetone dimethyl ketal giving

IIIg (b).
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R, OR R,
I II III

a. R =CHy, Ry = OCHy, R, = H

b. R = CpHg, Ry = OCoHg, Ry = H

¢. R =CpHy, Ry = OCHy, Ry = CH,

d. R = CpHg, Ry = OCHg, R, = CpHg

e. R = CH,, Ry = OCH,, R, = CgHg

f. R =CoHs, Ry = Ry = OCyHg

g. R =R; = Ry = CHy

Table 1 summarizes some of the physical properties of the hydrazimi-
docarboxylats esters III prepared by this method, which offers high yields
and simplicity (5). The thermal decompositions of the sodium salts of

II1la, IIIc, and IITe (prepared in situ with sodium hydride) have been studied.

Table 1
Compounda m.p.b % Yield VC.NC
I1Ta 151.5-153° 93 6.02
b 118.5-119.5° 89 6.01
¢ 162 - 165° 85 6.07
d 151 - 152.5° 7h 6.03
e 141 - 143.5° 86 6.05
£ 86.5 - 87.5°¢ 87 5.96
g 157 - 158°® 87 6.08

a
A1l new compounds have given satisfactory analysis.
b Melting points were determined on a calibrated Kofler
hot stage.
€ Infrared spectra were determined using a Perkin-Elmer
model 137 double beam recording spectrophotometer.
Lit, (3d) reports m,p, 85-86°.
@ Lit. (2a) reports m.p. 156°.
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When ITla was added to a suspension of sodium hydride in triglyme at
25°, decomposition occurred as evidenced by several color changes and libera~
tion of a gas. This gas was collected and shown to contain hydrogen and
nitrogen, and traces of carbon monoxide and methane. The solid products iso-
lated from this room temperature decomposition were the sodium salt of IIIa
(14%), sodium p-toluenesulfinate (84%), and methyl N'-methyl-N'-(p-tosyl)
hydrazimidoformate (2%), m.p. 96-98°. The fraction which distilled from the
reaction mixture below 60° (1 mm.) contained methanol (35.3%), and very
small amounts of two as yet unidentified components neither of which is
1,2-dimethoxyethylene,

It was possible to isclate the sodium salt of IITa by slowly adding
ITIa to a stirred, well cooled suspension of sodium hydride in tetrahydro-
furan, When a suspension of this salt was heated, decomposition, as evi-
denced by gas evolution, was not observed below 210°. The products of
this decomposition have not been identified, other than p-tolvenesulfinate
(709).

The sodium salt of IIIc required heating to 175° before deccmposition
occurred, The solid isolated from the reaction mixture contained sodium
p-toluenesulfinate (95%), and IITe (1.5%). A Dry Ice trap connected to the
reaction flask contained diethyl ether (1,4%), ethyl vinyl ether (10.0%),
acetaldehyde (1.1%), ethyl acetate (0,2%), acetal (24.3%), and ethanol
(22.2%). The gas from the reaction contained nitrogen, ethylene, and carbon
monoxide in the ratio 365:3:1,

Heating the sodium salt of IITe at 120° in diglyme resulted in its

decomposition to sodium p-toluenesulfinate (79%), methoxybenzalazine (66%),
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benzaldehyde (1.4%), benzaldehyde dimethyl acetal (2.1%), and methyl benzo-
ate (3.6%). No methanol was observed. The gas collected from the reaction
mixture contained nitrogen and methane in relative proportions of 65:1.

We do not believe that the room temperature reaction of IIIa with
sodium hydride is proceeding via normal proton abstraction. A mechanistic
route which appears to explain these results is initial addition of sodium
hydride to IIIa to form IV followed by a 1,2-proton shift to give V.
Methanol can now be eliminated leaving the sodium salt of formaldehyde
p-tosylhydrazone (VI, R=H). An alternate possibility from IV to VI (R=H)

is also givea, The problem with this mechanism is that VI (R=H),. or

OCH,  NaH H

ToliEN=c { —  TsNHN-CH,OCH, —(—-——+ TsNH ~ CH, OCH,
H 1,2-
Na * shift) Na *
IIla v v

l l

TsNHN=CH, + NaOCH, + TsNN=CHR + CH,OH

.
Na

VI

products derived from it, are not observed.

However, certain of the products from the preparation and decomposi-
tion of the sodium salt of IIIc (acetaldehyde, diethyl ether and ethylene)
appear to require the intermediacy of VI (R=CH;). The formation of small
amounts of tenzaldehyde and benzaldehyde dimethyl acetal in the prepara-
tion and decomposition of the sodium salt of IIIle are also accommodated by
this mechanism. This unexpected mode of reaction with sodium hydride
might be anticipated té decrease in the order IIla ) 1IIc ) IIle from steric

and electroric considerations as is observed.
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The major products from the second and third thermal decompositions
(above) appear to require the corresponding diazo compounds and carbenes as
intermediates. The formation of methoxybenzalazine is believed to be a
function of the stability of both the diazo compound and a-methoxyphenyl-

carbene (6).

This work was supported by the Directorate of Chemical Sciences, Air

Force Office of Scientific Research under Grant AFOSR 115-63.

REFERENCES

1. A portion of a dissertation to be presented by R. A. Krueger to the
Graduate School of Kansas State University in partial fulfillment of
the requirements for the degree of Doctor of Philosophy.

2. (a) W. R. Bamford and T. S. Stevens, J. Chem. Soc., 4735 (1952); (b)
J. W. Powell and M. C. Whiting, Tetrahedron, 7, 305 .(1959); (cS .
Friedman and H. Schecter, J. Am. Chem. Soc., Bl 5512 (1959); 82, 1002

83, 3159 (1961).

3. (a) U. Schollkopf and W. Pitteroff, Tetrahedron Letters, 2h1 (1962);
(b) U. Schollkopf, A. Lerch, and J. Paust, Chem. Ber, 96 2266 (1963),
(¢) J. Diekmann, dJ. Org, Chem 28, 2933 (19535, Td) BJ. Crawford and
R. Raap, Proc. Chem Soc., 370 TI963) (e) R. W, Hoffmann and H. Hauser,
Tetrahedron Letters, 157 (1964); (f) D. M, Lemal, E. P, Gosselink, and
A. Ault, Tetrahedron Letters, 579 (19611); (g) U. Sch8llkopf and W. Pit-
teroff, Chem. Ber.,97, 636 (196l); (h} W. Kirmse, Carbene Chemistry,
Academic Press, New York, N.Y., 196h, p. 206.

li. The product of I with diethyl ketene acetal was IIIc, which we believe
is formed by methylene protonation by I to give 1,1-diethoxyethyl car-
bonium ion followed by reaction with more I and elimination of alcohol.
Diethyl cyclopropancne ketal failed to react with I.

S. In contrast to a report (3d) published while our work was in progress,
we have observed only very slight decomposition of IIIf; after nine
months storage the compound had a slight odor of diethyl carbonate and
melts at 81-83.5 with very little change in the infrared spectrum,
IIIc was found to be fairly unstable.

6. H. Reimlinger, Ber.,97, 339 (196L).



