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In attempting to synthesize 3-aryl-2-pyrazolin-5-ylacetyl chlorides by chlorination of the respective hydrazides, 3-aryl-4-chloro-
5-trichloromethylpyrazoles have been obtained; a probable mechanism for the transformation is discussed.

Previously we described the preparation of 3-aryl-2-pyrazolinacetyl chloride 4 formed undergoes chlorination of the
5-ylacetohydrazided from 1-aryl-5,5-dichloropenta-2,4-dien- methylene group. Finally, chlorinolysis of the G@IOCI
1-ones through 6-aryl-2-pyronést seemed interesting to study bond in the intermediate 3-aryl-4-chloro-5-pyrazoledichloro-
the possibility of using hydrazidelsin the synthesis of other acetyl chloride5 proceeds to form trichloromethylpyrazdte
derivatives of 3-aryl-2-pyrazolin-5-ylacetic acids, in particular,(Scheme 2). However, the proposed sequence of aromatization,
of their halides, which can be used for the preparation o€hlorination and chlorinolysis steps requires additional investi-
modified (-lactam antibiotics. A direct transformation of gation.

hydrazides to acid chlorides upon chlorination in nitrometfdne, It should be noted that phenylacetohydrazide readily
as well as the preparation of acid bromides when employingransforms to the respective acid chlorfd8ince in ref. 2 the
bromination under similar conditioisare described. We have reaction of this hydrazide with chlorine was carried out under
carried out the chlorination of hydrazides under the considerably milder conditions than for the majority of other
conditions described in ref. 2 (suspension of hydrazide hydrosubjects we performed an experiment with phenylaceto-
chloride in nitromethane, room temperature, stirring). Howeverhydrazide under the standard conditions used for hydrazjdes
instead of the anticipated acid chlorides, 3-aryl-4-chlorophenylacetyl chloride also being obtained. Thus, the transfor-

5-trichloromethylpyrazoleg* were isolated (Scheme 1). mation found is specific for pyrazolinylacetohydrazides.
H H
N N CCl3 * Typical procedure for the preparation 8faryl-4-chloro-5-trichloro-
'\f CONHNH, Clh | ’\f | methylpyrazole2. Hydrazidel (1g) was dissolved with heating
/ CHNO, )—\/L (50-70 °C) in 30-35 ml of nitromethane and HCI was bubbled through
Ar Ar' Cl until precipitation of sediment ceased. After cooling to room

1 2 temperature a slow stream of chlorine was bubbled with stirring through
a Ar=Ar'=Ph d Ar=Ar'=3-NO,CiH, the suspension formed until complete dissolution of the precipitate
b Ar=Ar=4-CICH, e Ar=4-MeOGH, (1.5-2.5 h) and then the mixture was left to stand overnight at room
¢ Ar=Ar'=4-BrCH, Ar' = 3-Cl-4-MeOGH, temperature. The solvent was removed on a rotary evaporator, and the

residue was recrystallized from nitromethane or heptane.
4-Chloro-3-phenyi5-trichloromethylpyrazol@a: mp 201-202 °C, yield
o . . . 67%.H NMR, 6: 7.5-7.8 (m, 5H, Ph), 14.1 (br., 1H, NHJC NMR,
When considering a possible mechanism for the transformatiof 143 4 (Ga)r 126.8 (Gr.psg, 127.1 and 127.3 (€,), 128.8 and
observed one should take into account some properties @bg g N 1201 and129.6 1417 (1480 (C.).

X . . (C;kr-para)v @onho)v (QS))' (QS )
pyrazolines and pyrazoles. It is known that pyrazolines can beound (%): C 40.46, 40.41; H 2.10, 2.15; Cl 47.69, 47.54; N 996, 9,48.
readily oxidized to pyrazoles by bromifré.Chlorination of  calc. for GoHeClN, (%): C 36.35; H 1.53; Cl 53.65; N 8.48.
methylpyrazoles in the ring and side chain is also described, the4-Chloro-3-(4-chloropheny)-5-trichloromethylpyrazole2b, mp 188—
methyl groups being transformed to trichloromethyl grdups. 189 °C, yield 73%H NMR, d: 7.60 (d, 2H,mH), 7.77 (d, 2Ho-H),
Based on these data one may suppose that in our case fifel (br., 1H, NH)XC NMR, 6: 89.5 (CCJ), 103.6 (G,), 125.6 (G,.
oxidation and halogenation of the pyrazoline ring take placeso: 128-7 (Gr.merd: 129.0 and 129.1 (£,,o), 133.3 and 134.3 (¢
in an initial step of the reaction to give 3-aryl-4-chloro- para): 1406 (Gg), 148.0 (Gs). Found (%): C 36.75, 36.45; H 1.60, 1.64;
5-pyrazolylacetohydrazide8. Under the reaction conditions ! 53:61, 53.21; N 8.60, 8.61. Calc. fogg8sClsN, (%): C 36.35; H

. " .53; CI 53.65; N 8.48.
employed an aryl substituent can undergo chlorination. Thé 3-(4-Bromophenyk4-chloro-5-(trichloromethy)pyrazole2c, mp 199.5—

latter, however, requires the presence of a group such as OMgy, 5 °C, yield 58%!H NMR, &: 7.62 (d, 2HmH), 7.8 (d, 2H.0-H),
which strongly activates the benzene ring towards electrophilig 1 (pr., NH)13C NMR, 6: 89.9 (CCJ), 103.8 (G 123.1 (Gppare)
substitution. Simultaneously or after ring chlorination cleavage 26.0 ( s 129.0 and 129.2 (€, .3, 131.7 and 132.1 (Corno),
of the hydrazide fragment takes place, and the chloropyrazolyk40.6 (G,), 148.1 (Gs). Found (high resolution MS, Varian MAT-
311A): M = 371.84096. Calc. for,gHsBrCI,N,: M = 371.83903.
T 3-Aryl-2-pyrazolin-5-ylacetohydrazideks, 1c, 1d were described by 4-Chloro-3-(3-nitropheny)-5-trichloromethylpyrazole2d: mp 164 °C,
us previously (ref. 1), and compourids; 1ewere prepared analogously. yield 63%.*H NMR, 6: 7.87 (t, 1H, 5H), 8.23 (d, 1H, 4H), 8.35 (d,
3-(4-Chloropheny}-2-pyrazolin-5-ylacetohydrazidéb: mp 155-156 °C~ 1H, 6-H), 8.62 (s, 1H, 2H). ®°C NMR, o: 89.6 (CC}), 104.4 (G
(ethanol), yield 77%H NMR, 6: 2.25 (m, 2H, CHCO), 2.70 and 3.05  121.2 and 121.8 (), 123.2 and 124.1 (g), 128.2 (G;,), 130.5 and
(dd, 1H, CH yyraz0iinds 4.10 (M, 1H, CHay0ind, 7-40 and 7.60 (d, 2H, 130.8 (Gsy), 133.1 and 133.3 (§), 133.5 (Gy)), 139.7 (G3), 148.0
H,)» 9.00 (s, 1H, NH)®C NMR: 36.9 (CH), 38.5 (G,y), 57.2 (35), (C5). Found (%): C 35.89, 35.53; H 1.58, 1.49; Cl 40.61, 40.60; N
126.9 (Gyripso: 1284 (Gr-metd: 132.2 (G para)s 132.433;,_0%0), 1480 12%0, 12.51. Cale. for gH-CI,N;0, (%): C 35.22; H 1.48; Cl 41.59; N
(C(), 169.0 (CO). Found (%): C 52.45, 52.33; H 5.28, 5.11; Cl 14.33,12.32.
13.&))0. Calc. for ¢H,,CIN,O (%): C 52.28; H 5.19; Cl 14.03. 4-Chloro-3-(3-chloro-4-methoxyphenyd5-trichloromethylpyrazole2e,
3-(4-Methoxyphenyi2-pyrazolin-5-ylacetohydrazidée mp 173-174°C  mp 191-192 °C, yield 68%H NMR, 6: 7.33 (d, 1H, 5H), 7.75 (d, 1H,
(ethanol), yield 68%H NMR, o: 2.22 (m, 2H, CHCO), 2.65 and 3.04  6-H), 7.85 (s, 1H, 2H). ®C NMR, ¢: 56.3 and 56.4 (OC}, 86.4
(dd, 1H, CH yyrargind: 3-75 (8, 3H, OCH), 3.95 (m, 1H, CH, o 0inds (CCly), 103.1 (Gy), 113.0 and 113.2 (g), 119.9 (G,), 121.3 and
6.93 and 7.57 (d, 2H, &), 9.00 (s, 1H, NH)}*C NMR: 37.4 (CH), 121.6 (Ggy). 1278 and 127.9 (6), 128.2'and 128.5 (g), 154.8 and
55.1 (Gyy), 56.8 (CH), 113.8 (G.ips0)s 126.0 (G-metd: 126.8 (G para)s 155.4 (%4.), 140.3 (Gy), 147.9 (Gs)). Found (%): C 36.83, 36.85; H
159.3 (Gyrortno)s 149.4 (G3), 169.5 (CO). Found (%): C 58.09, 58.22; H 2.06, 1. 5; Cl 49.02, 48.90. Calc. for,8,CIsN,O (%): C 36.65; H
6.29, 6.36. Calc. for GH,,N,O (%): C 58.05; H 6.49. 1.96; Cl 49.18.

Scheme 1
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H H temperature close to the freezing point #JDMSO. The
_N _N phenomena mentioned can be explained by either hindered
1 — N CONANR_ch B cocl rotation around the C—C bond of the bound aryl group and
CHNG, pyrazole ring or by the presence of two tautomeric forms with
Ar 3 c Ar cl an H atom at different nitrogen atoms of the heterocycle. The

4 true origin of the ‘duplication’ of the signals requires additional

H investigation.
N
N~ | COClI 2 The authors are very grateful to B. V. Lichitskii for helpful
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Ar 5 cl NMR spectra.
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2b. In this ester the NH proton manifests itself as two

broadened signals when the¢ NMR spectrum is obtained at a

8 NMR spectra (in3H,]JDMSO) were recorded on Bruker AM-300 and

Bruker AC-200 instruments. Assignments of the spectra were made

taking into account the values of the chemical shifts and increments

summarized in ref. 7.

T Methyl 4-chloro-3-(4chlorophenyipyrazole5-carboxylate A solution

of trichloride 2b (0.2 g, 0.6 mmol) in 8 ml of absolute methanol was

refluxed for 5 h and left for 2 days. Excess methanol was removed and

the residue recrystallized from methanol. Mp 193-195 °C, yield 0.16 g

(nearly quantitative)*H NMR, d: 3.90 (s, 3H, Me), 7.59 (d, 2k;H),

7.83 (d, 2HmH), 14.3 (br., 1H, NH)3C NMR, 6: 52.1 (OCH), 109.5

(Cay)» 125.5 (Gyy), 127.3 (), 130.4 and 130.5 (6 and Ggy), 135.0

(Cia))s 138.7 (Gg), 146.3 (((:53, 158.3 and 160.9 ggokl Found (%): C .

4864, 2846, W 3.10, 331; CI 26.48, 26.18, N 10.31. Calc. forReceived: Moscow, 31st October 1997
C1;HgCLN,0, (%): C 48.73; H 2.97; Cl 26.16; N 10.33. Cambridge, 9th December 1997; Com. 7/07983D
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