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The Reaction of 4-Alkyl-3-thiosemicarbazides with 3-Haloketones
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The reactions of 4-alkyl-3-thiosemicarbazides with B-halophenones and o-halophenones gave 4,5-dihydro-
N-alkyl-3-phenyl-1H-pyrazole-1-carbothioamides and 3-phenyl-1H-indazoles, respectively.

J. Heterocyclic Chem., 20, 1359 (1983).

The reactions of «-haloketones 1 and thiosemicarbaz-
ides 2 are known to yield 2-amino-1,3,4-thiadiazines 3 [1].
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X = halogen; R, = atkyl, aryl; R2 ] R3 = H, alkyl, aryl

The analogous reactions involving 8-haloketones and 2
have to the best of our knowledge not been reported. We
had occasion to investigate these reactions during the
course of a program directed toward the synthesis of new
central nervous system agents.

Condensation of 8-chloropropiophenone 4 and 4-meth-
yl-3-thiosemicarbazide 2 (R, = H, R; = CH,) gave a com-
plex reaction mixture from which was isolated a product
having the empirical composition C,,H,;N,S as establish-
ed by a combination of mass spectral and elemental ana-
lyses. The presence of the secondary methylamino moiety
was indicated in the 'H nmr spectrum by the presence of a
doublet at & 3.2 which collapsed to a singlet upon
deuterium exchange. The structures of both the thiadi-
azepine 3 and pyrazoline 6 were consistent with these
data.
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Differentiation between the two structures was accom-
plished by examination of the material’s **C nmr spectrum
which exhibited a thiocarbonyl resonance at 176.6 ppm [2]

thereby excluding 5 as a potential structure. Methylation
of this material led to the loss of the thiocarbonyl signal
and the introduction of another C=N signal adding fur-
ther support for structure 6.

In order to further verify our structural assignment 6
was prepared by an unambiguous synthesis [3]. Reaction
of Mannich base 8 with hydrazine hydrate afforded the
unstable pyrazoline 9 which was immediately reacted with
methyl isothiocyanate yielding 6 which was identical in all
respects to that obtained from the reaction of 4 and 2 (R,
= H, R, = CH,).
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A few representative examples prepared during the
course of this study are presented in Table I.

0 F " N-NHCSNHCHj

NHCH 3
17

Extending the scope of the process by using an o-halo-
benzophenone derivative as the 3-haloketone component
gave similar results. For example, reaction of 2,5-difluoro-
benzophenone 14 and 2 (R, = H, R; = CH,) gave a mix-
ture of the thiosemicarbazone 15 and the indazole 16.
Treatment of 15 with sodium hydride in dimethylformam-
ide gave 16 in 64% yield. Attempts to isolate the presum-
ed thioamide intermediate 17 were unsuccessful.
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Table 1

2-Pyrazoline-1l-carbothioamides
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Ry
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Compound Preparative
Number R R, R, Method  Mp °C

6 CH, H H A 137-139
10 CH,CH, H p-F A 142-143
11 CH, 0oOH  m-CH, A 2265228
12 (CH,),CH H p-F B 172-174
13 (CH,),CH H p-Cl B 174-176

[a] Overall yield.

EXPERIMENTAL

Melting points were determined in open capillaries on a Thomas
Hoover apparatus and are uncorrected. The infrared and ultraviolet
spectra were obtained using Perkin-Elmer 521 and 350 recording spec-
trophotometers respectively. The nuclear magnetic resonance spectra
were recorded on Varian A60 and FT-80A spectrometers. The chemical
shifts are given in parts per million from tetramethylsilane as the inter-
nal reference standard. Mass spectra were obtained on a Finnigan 1015
quadrupole mass spectrometer with model 3300 electronics. All spectra
were consistent with the proposed structures.

Representative Procedures for the Preparation of 4,5-Dihydro-1H-
pyrazole-1-carbothioamides.

Method A.
4,5-Dihydro-N-methyl-3-phenyl-1 H-pyrazole-1-carbothioamide (6).

4-Methyl-3-thiosemicarbazide (2.5 g, 0.025 mole) and $3-chloropropio-
phenone (4.2 g, 0.025 mole) were stirred under reflux in 150 ml of 2-prop-
anol for 4 hours then concentrated in vacuo giving a reddish colored oil.
Trituration in a small quantity of dry ether gave 1.9 g (35%) of a light
brown solid. Recrystallization from methanol-water gave light brown
needles of 6, mp 137-139°; 'H nmr (deuteriochloroform):  7.8-7.5 (m, 2H,
aromatic), 7.5-7.1 (m, 4H, aromatic, NH), 4.5-4.2 (m, 2H, 5-CH,), 3.4-3.0
(m, 2H, 4-CH,), 3.2 (d, 3H, J = 4.8 Hz, CH;); 'H nmr (deuterium oxide,
deuteriochloroform): the doublet at 3.2 coalesces to a singlet after 1
hour; *C nmr (deuteriochloroform): 176.6 (C=S), 156.1 (C=N), 131.0,
130.5, 128.7, 126.6 (aromatic), 48.5, 31.8, 31.4 (aliphatic); ir (7% chloro-
form): 3395 cm™! (sharp singlet, NH); uv (ethanol): A max = 325 nm, ¢ =
27,300; ms: 219 (MJ, 47).

Method B.

3-(4-Chlorophenyl)-4,5-dihydro-N-isopropyl-1H-pyrazole-1-carbothio-
amide (13).

34(4-Chlorophenyl)pyrazoline (8.85 g, 0.049 mole) [4,5] and isopropyl-
isothiocyanate (5.50 g, 0.054 mole) were stirred under reflux in 50 ml of
ethanol for 3 hours. The reaction mixture upon cooling to room tempe-
rature deposited a yellow powder 6.8 g (49%). Flash chromatography [6]
eluting with 1.5% ethyl acetate-methylene chloride gave an almost color-
less solid 5.9 g (43 %) which on crystallizatiion from 2-propanol gave pale
yellow matted needles of 13, mp 174-176°.

S
N A NHR
=
Analyses %
Crystallization Calcd./Found %
Solvent C H N Formula Yield [a]
Methanol-Water  60.24 597 19.16 C,,H,,N,S 35
60.17 5.57 19.51
Ethanol 5735 5.61 16.72 C,.H;N,S 28
5741 562 1697
2-Propanol 5781 6.06 1685 C,,H;N,08 19
57.76 6.15 1698
Ethanol 5884 608 1584 C,,H,FN,S 40
58.68 6.03 15.85
2-Propanol 5541 5.72 1491 C,H,CIN,S 37
55.20 5.76 14.93
Methyl 4,5-Dihydro-V-methyl-3-phenyl-1H-pyrazole-1-carboximido-

thioate Monohydrochloride (7).

Compound 6 (2.19 g, 0.0]1 mole) and 10 ml of methyl iodide were
heated and stirred in 125 ml of methanol at reflux overnight. The resul-
ting yellow solution was allowed to cool to room temperature then con-
centrated on the rotary evaporator. The residual yellow oil was dissolved
in methylene chloride and extracted with 5% potassium hydroxide then
washed with brine. The methylene chloride layer was separated, dried
(magnesium sulfate) and filtered. The filtrate was concentrated on the
rotary evaporator and the residue was dissolved in dry ether. Addition of
hydrogen chloride in methanol precipitated a white solid. Recrystalliza-
tion of the solid from methanol-ethy] acetate gave 1.82 g (67%) of 7, mp
157-158°; 'H nmr (deuteriochloroform): § 11 (broad s, 1H, NHCI), 7.9-7.6
(m, 2H, aromatic), 7.5-7.3 (m, 3H, aromatic), 4.6 (t, 2H, 5-CH,), 3.6-3.2 (m,
SH, 4-CH, and NCH,), 2.8 (s, 3H, SCH,); free base '*C nmr (deuterio-
chloroform): 154.3, 151.8 (C=N), 132.3, 129.0, 128.3, 125.8 (aromatic),
48.0, 38.3, 31.0, 16.5 (aliphatic). ©

2,5-Difluorobenzophenone (14).

Aluminum chloride (400 g, 3.00 mole) was added portionwise to a stir-
red solution of benzoyl chloride (116 ml, 1.00 mole) and 1,4-difluorobenz-
ene (140 ml, 1.36 mole) at room temperature. The mixture was slowly
warmed to reflux. After 6 hours the reaction mixture was carefully
poured onto crushed ice. After the ice had melted the mixture was trans-
ferred to a separatory funnel and the aqueous mixture was extracted
thoroughly with ether. The ethereal extract was washed in turn with
saturated aqueous sodium bicarbonate and brine then dried over anhyd-
rous sodium sulfate. Filtration and evaporation gave an orange oil. The
oil was distilled at 120-123° (0.35 mm) affording 14 as a clear colorless
oil, 131 g (60%).

Anal. Caled. for C,H,F,0: C, 71.56; H, 3.70. Found: C, 71.65; H, 3.77.

N2{(2,5-Difluorophenyl)phenylmethylene]-N-methylhydrazinecarbothio-
amide (15).

Potassium carbonate (3.30 g, 0.024 mole), 4-methyl-3-thiosemicarb-
azide (2.63 g, 0.024 mole) and 14 (5.23 g, 0.024 mole) were heated and
stirred under reflux in 200 ml of methanol for 48 hours. The resulting
yellow solution was allowed to cool to room temperature then concentra-
ted to a yellow foam on the rotary evaporator. The residue was partition-
ed between methylene chloride and water. The methylene chloride layer
was separated and dried (magnesium sulfate). The methylene chloride
solution was filtered and the filtrate concentrated to a yellow oil. Flash
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chromatography on silica gel eluting with 15% ethyl acetate-85% hexane
gave 3.82 g (51%) of 15, mp 153-155°; 'H nmr (deuteriochloroform): § 8.4
(s, 1H), 7.7-6.75 (m, 9H), 3.3 (d, 3H, CH,).

Anal. Caled. for C;H,,F,N,S: C, 59.00; H, 4.29; N, 13.76. Found: C,
59.26; H, 4.35; N, 13.59.

5-Fluoro-3-phenyl-1H-indazole (16).

Compound 15 (3.50 g, 0.011 mole) and a 50% dispersion of sodium
hydride in mineral oil (1.06 g, 0.023 mole) were heated and stirred in 90
ml dry dimethylformamide under argon for 4-1/2 hours. The reaction
mixture was neutralized to pH 8 with glacial acetic acid and then parti-
tioned between methylene chloride and water. The methylene chloride
was separated, dried over magnesium sulfate and filtered. The filtrate
was concentrated to a yellow oil on the rotary evaporator. Flash chroma-
tography on silica gel eluting with 15% ethyl acetate-85% hexane gave
2.0 g of slightly yellow solid, mp 95-100°. One recrystallization from
cyclohexane gave 1.57 g (64%) of 16 as colorless plates, mp 125-126°; 'H
nmr (deuteriochloroform): § 11.2 (broad s, 1H, NH), 8.0-7.7 (m, 2H,
aromatic), 7.7-7.3 (m, 4H, aromatic), 7.3-7.0 (m, 2H, aromatic).

4-Alkyl-3-thiosemicarbazides 1361

Anal. Caled. for C,H,FN,: C, 73.57; H, 4.27; N, 13.20. Found: C, 73.64;
H, 4.49; N, 13.28.
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