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Synopsis. Ethyl chloroglyoxalate arylhydrazones
(II1) react with sodium phenolates in ethanol and give ethyl
aryloxyglyoxalate arylhydrazones (IV). The latter ester
hydrazones rearrange at high temperatures to the hydrazides
(V). Structural assignments have been made on the basis
of elemental and spectral analyses and independent chemical
evidence whenever possible.

Arylhydrazones of aryl carboxylates (I)?-% have been
recently found to undergo a Chapman-like rearrange-
ment® on heating and give the hydrazides (II). In
previous communications, the synthesis and thermal
rearrangement of two types of these esters were dis-
cussed.2"® In view of our continuing interest in this
reaction, we have extended it to arylhydrazones of
dicarboxylic acid esters. In this communication we
wish to report on the synthesis and thermolysis of a
series of ethyl aryloxyglyoxalate arylhydrazones (IV).
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Treatment of ethyl chloroglyoxalate arylhydrazones
(III)" with ethanolic sodium phenolate at room tem-
perature gave the corresponding esters (IV) in 60—
809, yields. The structure assignments of the latter
esters were derived from their elemental analyses and
the following spectral data. Thus, the IR spectra of
all products (IV) obtained exhibit two characteristic

strong absorption bands near 1245 and 1720 cm—2.
The former band was assigned to the asymmetric
stretch of the aryl ether linkage®® whereas the latter
to the o,f-unsaturated ester carbonyl group.® The
absorption in the UV region was in each case charac-
terized by the presence of three bands in the 340—
320; 290—270; and 240—225 nm regions. Such spec-
tral characteristics are similar to those of typical
hydrazones.?:%19 The physical constants of the esters
(IV) prepared are shown in Table 1.

Next we have found that heating IVa (Ar=Ar'=
Cg¢H;) in xylene for 4 hr under reflux afforded a colorless
product that was analyzed correctly to be C;gH;¢N,O;.
It was distinguished from the starting material (IVa) by
the lack of the C—OAr band and the presence of two
CO bands at 1740 and 1710 cm™ in its IR spectrum.
On the basis of these data, the product thus obtained
was assigned the structure of the hydrazide (Va, Ar=
Ar'=CgH;). That the product obtained was the
hydrazide Va and not the isomeric hydrazide (VlIa,
Ar=Ar'=CiH,) was supported by the fact that it
gives upon hydrolysis an asymmetric diphenylhydrazine
identified as its benzoyl derivative.l)

The foregoing results indicate that the thermolysis
of IV results in a 1,4-shift of an aryl group from oxygen
to nitrogen probably via a five-membered cyclic transi-
tion state of type VII.?
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Chemical evidence for the structure V was further
provided by the thermal rearrangement of the two
isomeric esters IVb (Ar=CgH;; Ar'=4-CH;CgH,) and

TaBLe 1. ETHYL ARYLOXYGLYOXALATE ARYLHYDRAZONES C,H;OOCC(OCH,X)=NNHCH,Y
Com- Substituents . Yield Molecular C % H 9 N %
pound — Mp °C o Formula —_ — ——
No. X Y ° Caled Found Caled Found Caled Found

IVa H H 82—83 68 CieHy6N,O4 67.59 67.50 5.67 5.70 9.85 10.00
IVb H 4CH, 89—90 65 CyH;N,O, 68.43 67.93 6.08 6.10 9.39 9.37
IVce 4CH, H 115—117 81 C,,H,N,0O, 68.43 68.26 6.08 6.04 9.39 9.33
Ivd 4Br H 109 65  C.,H,BrN,O, 52.90 52.84 4.16 4.18  7.71 7.67
IVe 4-Cl H 107 72 C,eH,;;CIN,O;  60.09 59.89 5.04 4.80 8.76  8.58
Ivf 4-NO, H 129—130 78 CyeH;N,Op 58.35 58.41 4.60 4.64 12.76 12.90
Ivg 4-Br 4-CH, 9293 83 C;H,,BrN,O;  54.12 54.08 4.54 4.47 7.42 7.60
IVh 4-NO, 4-CH; 167—168 80 C;,H,;;N;O; 59.46 59.62 4.99 5.02 12.23 12.04
IVi 4-Br 3-CH; 107—108 64 Cy,H,,BrN,O,» 54.12 53.93 4.54 4.47 7.42 7.38
1Vj 4-NO, 3-CH, 120—121 70 Cy,H,;N;Op 59.46 59.01 4.99 4.85 12.23 12.15
IVk 3-CH; H 119 65 C,,H, N, O, 68.43 68.50 6.08 5.98 9.39 9.30

a) Br, % Calcd, 21.18; Found, 21.199%,.



366 NOTES [Vol. 48, No. 1
Taste 2. Hyprazioss (V), C;H,00CCONHN(CetleX
C,H,Y
Compound Substituents o Yield Molecular Nitrogen %
No Mp °C % Formula
’ X Y ° Caled Found
Va H H 128—129 80 C1eH,(N,O,» 9.85 9.80
Vb H 4-CH, 104—105 85 CyrH, N,O,P 9.39  9.50
vd 4-Br H 126 81 C,H,;BrN,0,® 7.71 7.66
Ve e H 136—137 79 Cy6H,;CIN,0, 8.76  8.59
A%} 4-NO, H 184—185 82 C,6H;;N;0; 12.76 12.69
Vg 4-Br 4-CH, 9596 80 Cy,H,,BrN, O, 7.42  7.39
Vk 3-CH, H 86—87 80 C,-H;sN,O, 9.39 9.18

a) Anal. Found: C, 67.43; H, 5.509%,.

Caled: C, 67.59; H, 5.679%,.

b) Anal. Found: C, 68.27; H, 6.01%,. Calcd:

G, 68.43; H, 6.08%,. c) Anal. Found: Br, 21.659%,. Calcd: Br, 22.00%,. d) Anal. Found: Cl, 11.049%,. Calcd: Cl, 11.089%,.

IVc (Ar=4-CH,C¢H,; Ar'=CgH;). The products ob-
tained from the thermolysis of these two esters were
identical in all respects. Other ester hydrazones in
series IV, when subjected to the same treatment gave
the corresponding hydrazides (V) in 80—889%, yields.
Table 2 lists the rearrangement products obtained
together with their properties.

Experimental

Mp’s were determined on a Meltemp apparatus and are
uncorrected. IR spectra were obtained on a Beckman IR
12 spectrophotometer in KBr. UV spectra were measured
on a Unicam SP1000 spectrophotometer in 959, EtOH.
Microanalyses were performed by Alfred Bernhardt, Micro-
analytisches Laboratorium, West Germany.

Ethyl chloroglyoxalate arylhydrazones (IIIa—c) used in
the synthesis of IV were prepared from the corresponding
substituted anilines by diazotization and coupling with ethyl
a-chloroacetoacetate in NaOAc-buffered solution of EtOH
as previously described.” The compounds prepared gave
the following values on analysis: (Compound No., Ar, mp,
N9, found, N9% calcd): IIla, CgH;, 79—80°C (lit,” mp
77—79 °Q); IIIb, 4-CH,CsH,, 96—97 °C, 11.62, 11.65; and
1Ilc, 3-CH,CeH,, 74—75 °C, 11.59, 11.65.

Ethyl Aryloxyglyoxalate Arylhydrazones (1Va—%k). To an
ethanolic solution of sodium. ethoxide [prepared from sodium
metal (0.11 g, 0.005 g-atom) and 20 ml of absolute ethanol]
was added 0.005mol of the appropriate phenol. After
being stirred for 10 min, IIT (0.005 mol) was added and the
mixture was stirred for further 60 min, then left overnight at
room temperature. The crude product precipitated was
collected, washed with water and finally recrystallized from
ethanol. The compounds prepared and their physical con-
stants are given in Table 1.

Thermolysis of IV. Ethyl phenoxylglyoxalate p-tolyl-
hydrazone (IVb) (0.8 g) in xylene (25 ml) was refluxed for
4 hr, then cooled. The white solid precipitated was collected
and recrystallized from ethanol. A yield of 0.65g (809%,)
of the hydrazide (Vb) melting at 104—105 °C was obtained.

When the isomeric ester (IVc) was similarly treated, the

same hydrazide (Vb) was obtained in 859, yield, mp 104 °C.
not depressed when mixed with the product formed above by
thermolysis of IVb.

The thermolysis of other ester hydrazones in series IV
was performed by the same method described above and
afforded the hydrazides listed in Table 2.

Hydrolysis of Va. Va (1 g) was refluxed in 959, ethanol
(20 ml) and concd hydrochloric acid (20 ml) for 6 hr. The
reaction mixture was concentrated to 1/4 volume, cooled,
made alkaline and finally was extracted with ether. Treat-
ment of the ether extract, after being dried, with benzoyl
chloride while cooling and work up yielded white solid
(0.5 g), which, on recrystallization from ethanol, gave N’-
benzoyl-N, N-diphenylhydrazine, mp 189—190 °C. 'The mix-
ture mp of the latter with an authentic sample'?) showed no
depression.
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