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Abstract - The simple, mild and selective conversion in good yields of
2-chlorohydrazone 1into 2-oxohydrazone derivatives 1is reported. The
reaction easily occurs via 2-azidohydrazone intermediates and represents
a convenient procedure for the useful transformation of the methylene
into carbonyl group.

INTRODUCTION

Hydrazone derivatives were demonstrated to be precious tools for the isolation,
purification, and characterization of the carbonyl compounds. Indeed, these materials

also show to be interesting products and powerful intermediates both for the protection
as well as for the further modification of the carbonyl group. )

By continuing our previous investigations on the role of the hydrazine derivatives
in organic chemistry,:"5 we here report the selective conversion of the methylene group

in a-position to the hydrazonic function into keto-group by treatment of the relevant
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2-chlorohydrazone with sodium azide to give the related 2-azidohydrazone intermediate.
Hydrolysis in situ of this intermediate directly affords under mild reaction conditions
the carbonyl derivative in good yields. This procedure reveals to be compatible with

other functional groups present in the substrate molecule.

RESULTS AND DISCUSSION

1-Methy1-2-chloro-2-alkoxycarbonylhydrazones (la~o) rapidly react (10-60 min) with
sodium azide in  tetrahydrofuran-water mixture to afford the respective
1-methy1-2-azido-2-alkoxycarbonylhydrazone (2) intermediates. The hydrolytic cleavage of
the azido group of these intermediates is carried out in situ by addition of
trifluoroacetic acid in order to obtain in one-flask the related
1-methy1-2-oxo-2-alkoxycarbonylhydrazones (3a-o0), as pictured in Scheme. The presence of
2-azidohydrazones (2) 1in the reaction mixture is revealed by comparison with some
authentic specimens (2a-d) prepared as reported in the notes.e’7 These intermediates are
stable and readily isolable products, while the others are not sufficiently stable
materials.

Reaction conditions for the conversion of the 2-chlorohydrazones 1 into
2-azidohydrazones 2, and of these latter compounds into 2-oxohydrazones 3 are pictured
in Table. Yields, and melting points of the 2-oxohydrazones 3 are also listed in Table.

The reactions occur at room temperature with exception for the conversion of
2-chlorohydrazones 1k-n into related 2-azidohydrazones (2) that require ice-cooling
(about 5 °C). In most cases both reactions were complete within few hours (1-5 h) and do
not require complicated procedures for the separation and isolation of the intermediates
and/or the final products. The yields of the pure isolated products are in general high
ranging between 73 and 94%, except for 3a (66%), 3b (62%), and 30 (59%).

It is noteworthy that 2-oxohydrazones are not easily obtained by other methods, and
especially by direct treatment of 1,2-diketones with hydrazine derivatives.]’2
Furthermore, the 2-oxo-2-alkoxycarbonylhydrazones 3a-o reported in this paper contain a
system of three conjugated double bonds: the two different C=0 (esteric and ketonic) and
the C=N double bonds. It is well known that such a system may be useful in synthons for
organic chemistry (i.e. for Michael-type, conjugate additions, (4+2) cycloadditions

1,2,9

etc.). Indeed, the products 3a-o synthesized may be subjected to one of the

numerous procedures described in the literature for the regeneration of the parent
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QG NaN, 9 F.CCOH n o
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é THF/H,0 !
| N,
1a-0 2 3a-o0

R,=Me, Et  R,=CONH,, CONHPh, COOMe, COOEt, COOCMe,, COPh,CO -E' o]I’ so,@-CH,

Scheme

Table - Reaction conditions for the conversion of the 2-chlorohydrazones 1 into
2-azidohydrazones 2, and of the 2-azidohydrazones 2 into 2-oxohydrazones 3. Yields, and
melting points of the 2-oxohydrazones 3.

Entry R1 R2 Reaction time (h) Temperature (°C) vield® (%) Mpb (°C)
(1—+2) (2—3) (1—2) (2—3) (3) (3)
a Me  CONH, 1.0 16.0 r.t. o or.t. 66 179-180
b Et  CONH, 1.0 1.0 r.t. .t 62 161-162
c Me  CONHPh 0.8 20.0 r.t. .t 90 184-185
d Et  CONWPh 0.8 20.0 r.t. r.t. 87 180-182
e Me  COOMe 0.5 3.0 r.t.or.t. 74 121-123
£ Me  COOCMe, 1.0 4.0 r.t. o or.t. 73 105-106
g Et  COOCMe, 0.5 2.0 r.t.r.t. 90 89-90
h Et  COOEt 0.5 2.0 r.t. .t 94 67-68
i Et  COOMe 0.5 1.5 r.t.r.t. 90 107-108
Me  COOEt 0.5 2.0 r.t. r.t. 92 109-110
K Me  COPh 0.2 0.5 5 r.t. 81 118-120
1 £t COPh 0.2 1.5 5 r.t. 87 92-94
m £t co-@ 0.4 0.7 5 r.t. 90 147-148
n Me co-[oj 0.4 1.0 5 r.t. 90 160-162
t 59 150-151

0 Me so,-@-cn,o-5 18.0 r.t. r.t.

%ield of pure isolated product. bMe1t1’ng points are uncorrected and often occur with
decomposition.
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carbonyl compounds giving interesting 1,2-dioxo-2-alkoxycarbonyl derivatives. No
reaction worth mentioning by other functional group present in the starting molecules

was revealed.

EXPERIMENTAL

2-Chlorohydrazones la-0 were prepared by reaction betweegn_a-chloroketones and hydrazines
in accordance with methodologies previously reported. ' @-Chloroketones, hydrazines,
sodium azide, and trifluorocacetic acid were commercial materials (Aldrich or Janssen)
and were used without further purification. Mps were determined in capillary tubes with
a Biichi (Tottoli) apparatus, and are uncorrected. The products often decompose at
melting point. IR _spectra were obtained in Nujol mull with a Perkin-Elmer 298
spectrophotometer. H NMR spectra at 60 MHz were recorded on a Varian EM-360L
spectrometer, and at 200 MHz were recorded on a Bruker AC-200 in CDCl_ or DMSO-d
Chemical shifts (§) are reported in ppm downfield from internal TMS. The abbreviations
used are as follows: s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br,
broad; D_O ex, D,_O exchange. Mass spectra were recorded on a Hewlett-Packard HP-5995,
Merck precoated silica gel 60F plates (0.25 mm) were employed for analytical
thin-layer chromatography (TLC), ﬁgﬁck silica gel PF plates (2.0 mm) for preparative
TLC, and silica gel Kieselgel 60 (0.063-0.200 mm) %%% column chromatography. All the
compounds prepared showed a satisfactory elemental analysis (C+0.35, H+0.30, N+0.30).

General procedure for the synthesis of 2-oxohydrazones 3a-o. To a stirred solution
2-chlorohydrazone (la-o) (2 mmol), dissolved in tetrahydrofuran (5 ml), was added
dropwise a solution of sodium azide (2.2 mmol) dissolved in water (0.5 ml) at room
temperature or 5 °C (see Table). The reaction mixture was stirred (0.2-1.0 h) at the
same temperature until the 2-chlorohydrazone converted into 2-azidohydrazone (2)
(monitored by silica gel TLC). Trifluorcacetic acid (0.7 ml) was then added dropwise and
the reaction was continued (0.5-20 h) under magnetic stirring until 2-azidohydrazone (2)
completely converted into 2-oxohydrazone (3a-o) (monitored by silica gel TLC). At the
end of the reaction, water (5 ml) was added, and the resulting mixture was concentrated
under reduced pressure to about one half in volume. In the case of the 2-oxohydrazones
3e-0, the mixture was extracted (3x30 ml) with appropriate solvent (methylene chloride
for 2e-n, ethyl acetate for 20). The organic phase was collected, dried with anhydrous
sodium sulfate, and evaporated under reduced pressure, affording the crude products 3.
In the case of the 2-oxohydrazones 3a-d, a white solid was formed during the
above-mentioned volume concentration. This solid was filtered off by suction under
reduced pressure. All the crude products 3 were purified by chromatography on a silica
gel column (elution with ethyl ether-petroleum ether 40-60 °C mixtures for 3e-n, with
ethyl acetate-cyclochexane mixtures for 2a-d and 2o0). The products 3 may be further
purified by recrystallization from ethyl ether-petroleum ether 40-60 °C or
tetrahydrofuran-cyclohexane.

-1 1
3a: IR 3450, 3300, 3250, 3180, 1755, 1736, 1694, 1596, 1330, 1250, 1172, 1055 cm ; H
NMR (DMSO-d ) 1.96 (3H, s), 3.85 (3H, s), 6.63 (2H, br s, D O ex), 10. 62 (1H, br s, D0
ex) ppm; EI/MS: m/e 188 (M +1), 128 (M-COOMe), 100 (M=CO-COBMe ) .
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3b: IR 3460, 3300, 3250, 3180, 1746, 1730, 1695, 1596, 1324, 1245, 1170, 1050 cm-l; 1H
NMR (DMSO-d_) 1.27 (3H, t, J=7.0 Hz), 2.00 (3H, s), 4.33 (2H, q, J=7.0 Hz), 6.53 (2H, br
s, D_O ex), 10.77 (1H, br s, D _O ex) ppm; EI/MS: m/e 202 (M++l), 128 (M-COOEt), 100
(M-Cg—COOMe). 2

-1 1
3c: IR 3392, 3364, 3200, 3100, 1740, 1705, 1680, 1592, 1530, 1155, 1045 cm ; H NMR
(DMsSO-d_) 2.34 (3H, s), 3.95 (3H, s), 7.03—7.70 (54, m), 8.77 (1H, br s, D_O ex), 11.00
(1H, br's, D20 ex) ppm; EI/MS: m/e 263 (M ), 204 (M-COOMe), 176 (M-CO—COOM;%.

3d: IR 3385, 3370, 3200, 3090, 1746, 1710, 1675, 1595, 1540, 1160, 1050 Cm—l; 1H NMR
(cbC1,.) 1.37 (3H, t, J=7.0 Hz), 2.07 (3H, s), 4.42 (2H, q, J=7.0 Hz), 7.10-7.70 (SH, m),
8.80 (1H, br s, D_O ex), 11.03 (1H, br s, D_O ex) ppr; EI/MS: m/e 277 (M+), 204
(M-COOEt), 176 (M—d%—COOEt). 2

-1 1
3e: IR 3305, 1766, 1728, 1694, 1595, 1525, 1350, 1260, 1230, 1194, 1036 cm ; H NMR
(cpcl,) 2.95 (3H, s), 3.87 (3H, s), 3.93 (3H, s), 9.10 (iH, br s, D20 ex) ppm; EI/MS:
m/e 283 (M +1), 143 (M-COOMe), 115 (M-CO-COOMe).

-1 1
3f: IR 3300, 1750, 1735, 1704, 1600, 1507, 1338, 1230, 1134, 1040 cm ; "H NMR (CDCl_)
1.27 (9H, s), 2.03 (3H, s), 3.92 (3H, s), 8.90 (1H, br s, 020 ex) ppm; EI/MS: m/e 229
(M -Me), 185 (M-COOMe), 157 (M-CO-COOMe).

3g: IR 3291, 1736, 1724, 1690, 1595, 1512, 1338, 1270, 1232, 1140, 1038 em Y W R
(cDC1_) 1.43 (3H, t, J=7.0 Hz), 1.60 (9H, s), 2.08 (3H, s), 4.45 (2H, q, J=7.0 Hz), 9.12
(1H, br s, DO ex) ppm; EI/MS: m/e 260 (M"42), 243 (M-Me), 185 (M—COOEt), 157
(M-CO~COOEt) .

3h: IR 3290, 1750, 1735, 1692, 1596, 1521, 1336, 1252, 1225, 1185, 1038 Cm-l; 1H NMR
(CDC1_) 1.33 (3H, t, J=7.0 Hz), 1.40 (3H, t, J=7.0 Hz), 2.05 (3H, s), 4.30 (2H, q, J=7.0
Hz), 4.41 (2H, q, J=7.0 Hz), 9.27 (1H, br s, D20 ex) ppm; EI/MS: m/e 231 (M++l), 157
(M-COOEt), 129 (M~CO-COOEt).

-1 1
3i: IR 3296, 1760, 1736, 1690, 1597, 1525, 1336, 1260, 1230, 1200, 1038 cm ; "H NMR
(CDC1,) 1.40 (3H, t, J=7.0 Hz), 2.03 (3H, s), 3.87 (3H, s), 4.40 (2H, g, J=7.0 Hz), 9.23
(1H, br s, D20 ex) ppm; EI/MS: m/e 217 (M +1), 143 (M-COOEt), 115 (M-CO-COOMe}.

-1 1
3j: IR 3300, 1765, 1730, 1695, 1595, 1525, 1350, 1260, 1223, 1190, 1040 cm ; H NMR
(cpCl_) 1.33 (3H, t, J=7.0 Hz), 2.05 (3H,+s), 3.91 (3H, s), 4.32 (2H, q, J=7.0 Hz), 9.22
(1H, br s, D20 ex) ppm; EI/MS: m/e 217 (M +1), 157 (M-COOMe), 129 (M-CO-COOMe).

3k: IR 3180, 1743, 1703, 1667, 1600, 1578, 1316, 1232, 1180, 1043 cm_l; lH NMR (CDCla)
2.20 (3H, s), 3.62 (3d, s), 7.50 (3H, m), 7.83 (2H, m), 10.72 (1H, br s, D20 ex) ppm;
EI/MS: m/e 248 (M ), 189 (M-COOMe), 161 (M~CO-COOMe).

3l: IR 3200, 1746, 1690, 1670, 1600, 1580, 1310, 1230, 1170, 1050 om °; 'H NMR (CDCL_)
1.12 (3H, t, J=7.0 Hz), 2.20 (3H, s), 4.12 (2H, q, J=7.0 Hz), 7.50 (3H, m), 7.83 (2H,
m), 10.57 (1H, br s, DO ex) ppm; EI/MS: m/e 263 (M*+1), 189 (M-COOEt), 161
(M-CO-COOEt) .

-1 1
3m: IR 3180, 1739, 1706, 1682, 1606, 1560, 1307, 1236, 1180, 1120, 1056 cm ; ~H NMR
(cDC1_) 1.37 (3H, t, J=7.0 Hz), 2.20 (3H, s), 4.40 (2H, q, J=7.0 Hz), 6.60 (1H, q, J=4.0
and 2.0 Hz), 7.46 (1H, d, J=4.0 Hz), 7.67 (1H, d, J=2.0 Hz), 9.87 (1H, br s, DO ex)
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ppm; EI/MS: m/e 253 (M*41), 179 (M-COOEt), 151 (M-CO-COOEt).

3n: IR 3180, 1746, 1708, 1662, 1613, 1562, 1316, 1240, 1180, 1162, 1120, 1050 cm—l; 1y
NMR (CDCl_) 2.20 (3H, s), 3.93 (3H, s), 6.63 (1iH, q, J=4.0 and 2.0 Hz), 7.45 (];H, d,
J=4.0 Hz), 7.70 (1H, d, J=2.0 Hz), 9.83 (1H, br s, D20 ex) ppm; EI/MS: m/e 238 (M) 179
({M-COOMe), 151 (M-CO-COOMe).

30: IR 3180, 1732, 1708, 1600, 1360, 1340, 1260, 1170, 1086, 1046 cm-l; 1H NMR (DMSO-d )}
1.93 (3H, s), 2.40 (3H, s), 3.83 (3H, s), 7.35 (1H, br s, D O ex), 7.47 (2H, d, J=8.0
Hz), 7.80 (2H, d, J=8.0 Hz) ppm; EI/MS: m/e 299 (M +1), 239 (M-COOMe), 211
(M-CO-COOMe ) .
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