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Reaction of 2-Alkylthiomethyl-3-
alkylthioacrylophenones with Hydrazine, Guanidine,
and Amines: Synthesis of Novel Pyrazoles, Pyrimidines,
and Enaminoketones'
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Department of Chemistry, North-Eastern Hill University, Shillong-
793003, Meghalaya, India

We had reported earlier’ that the a-methyl-a-ketoketene di-
thioacetal 1a reacts with guanidine in the presence of sodium
ethoxide in refluxing ethanol to give 2-amino-4-phenyl-5-me-
thylthiomethylpyrimidine (3a) in good yield. The formation
of 3a was believed to have involved an intermediate 2 which
is formed from 1a through a 1,3-proton shift in the presence
of a base. We considered that a similar reaction of 1 with hy-
drazine in the presence of sodium ethoxide would yield the
hitherto inaccessible pyrazoles 4. However, the reaction of la
with hydrazine in the presence of sodium ethoxide in reflux-
ing ethanol did not yield the desired pyrazole 4a. In continua-
tion with this work, we had further observed that ketene di-
thioacetals 1a-f undergo interesting rearrangements in the
presence of sodium hydride in dimethylformamide to yield
the novel three carbon fragments Sa-f with alkyithiomethyl
side chains®. The formation of 5 from 1 was rationalised
through intermediacy of 2 which undergoes a subsequent 1,3-
alkylthio shift to give § in moderate to good yields.
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SYNTHESIS

In the present communication, we report the reaction of 5
with hydrazine, guanidine, and amines, which give novel py-
razoles, pyrimidines, and enaminoketones, respectively, in
good yields. When 5a was reacted with hydrazine in refluxing
ethanol, the desired pyrazole 4a was obtained in 85% yield.
The pyrazoles 4b-f were similarly obtained from Sb-f in 70-
93% overall yields. The reaction of 5a with guanidine in the
presence of sodium ethoxide in refluxing ethanol yielded the
pyrimidine 3a (m.p., m.m.p., I.R., '"H-N.M.R.). The pyrimid-
ines 3b and 3c were similarly obtained in 70% and 75% yields,
respectively.
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However, when the reaction of 5a with guanidine was carried
out in the presence of sodium hydride in dimethylformamide,
the product isolated was characterised as the pyrimidine 6a
which is formed by further reaction of pyrimidine 3a with Sa.
The compounds, 6b-e were similarly obtained in 56-65%
overall yields. The structure of 6a was further confirmed from
the observation that, when the pyrimidine 3a was reacted with
5a in the presence of sodium hydride in dimethylformamide
under similar conditions, 6a was obtained in 70% yield. At-
tempts to isolate the intermediate pyrimidines 3 were not suc-
cessful.

Reaction of 5a with methylamine in refluxing ethanol yielded
the novel enaminoketone 7a in 80% yield. The enaminoke-
tones 7b-d were similarly obtained from the respective am-
ines and § in 75-83% overall yields. However, 5a failed to
react with aromatic amines under similar conditions or at
higher temperatures.
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Table 1. Physical and Spectral Data of 3-Aryl-4-alkylthiomethylpyrazoles (4a-f)
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Product Yield® m.p.[°C] Molecular M.S. L.R. (neat) 'H-N.M.R. (CClLy)
No. Ar R! [%] (solvent) formula® m/e (M*) v{em ™" S [ppm]
4a CgHs CH; 85 Viscous C,Hi2N,S 204 3165 (NH) 1.94 (s, 3H, CH;S(TI_L); 3.53 (s,
o liquid (204.3) 2H, CH,SCH,); 7.20-7.60 (m,
SHyom+H-5); 11.80 (br s, 1H,
NH)
4b  CeHs CHs 70 Viscous  CpHuN,S 218 3160 (NH) 1.20 (t, 3H, SCH,CH,): 2.45 (q,
liquid 218.3) 2H, SCHCHj); 3.65 (s, 2H.
CH,SCH,CH3); 7.30-7.75  (m,
SHuom + Hs): 1170 (br s, 1H
NH)
4c 4-Cl—C¢H, CH; 76 82-83° CH; CIN,S 238.5 3150 (NH)* 1.98 (s, 3H, SCH3); 3.50 (s, 2H,
(hexane)  (238.7) CH,SCH.); 7.20-7.50 (m. SH,
4H,om+H-5): 12.3 (br s, tH,
NH)
4d 4-H,C—C.Hy CH; 80 Viscous C,HisN,S 218 3150 (NH) 1.95 (s, 3H, SCH.); 2.34 (s, 3H,
liquid (218.3) CH.); 3.55 (s, 2H, CH.SCH.);
7.03-7.50 (dd, 4H,..+H-5);
116 (brs, | H, NH)
4e 4-H,CO—CH; CH; 93 67-68° C,H,2N,08 234 3150 (NH)* 1.95 (s, 3H, CH,SCH.); 3.52 (s,
(hexane) (234.3) 2H, CH,SCH;); 3.70 (s, 3H,
OCH): 6.75 (d, 2Hyrom); 7.20 (s,
1 H, H-5); 7.42 (d, 2H,,.); 11.20
(brs, |H, NH)
4 4H,CO—CH, CHs 90 52-53° C,;H ,N,0S 248 3150 (NH) 1.20 (1, 3H, SCH,CH.); 2.45 (q,
(hexane)  (248.3) 2H, SCH,CH.): 3.60 (s. 2H,
CH,SCH,CH3); 380 (s, 3H.
OCH,): 6.70 (d, 2H,,om): 7.40 (s,
1 H, H-5); 7.50 (d, 2H,;): 11.70
(brs, 1H, NH)
* Yield of pure, isolated product. ° Nujol mull.
" Satisfactory microanalyses obtained: C +0.48, H £0.45, N +0.45.
Table 2. Physical and Spectral Data of Pyrimidines 6a-e
Product Yield® m.p. [“C] Molecular M.S. L.R. (Nujol) 'H-N.M.R. (CDCl;)
No. Ar R! [%)] (solvent)  formula® m/e M"Yy viem™Y J [ppm] '
6a C,H; CH; 65 143-144°  C;HyN;08, 421 1640, 1610, 2.00 (s, 3H, SCHa): 2.15 (s, 3H,
(C;H;OH) (421.6) 1585, 1550, SCHs); 3.60 (s, 2H, CH.SCH,);
1460¢ 3.73 (s, 2H, CH,SCH;); 7.30-
7.65 (m, 10H,,,n); 8.30 (brs, 2H,
Ha+ NH, exchangeable with
D,0): 8.43 (s, 1 H, H-6)
6b CeHs CHs 60 106-107° CysH,7N;08, 449 1638, 1605, 117 (t, 3H, SCH.CH,): 1.30 (t,
(C.HsOH) (449.6) 1580, 1550, 3H, SCH,CH,): 243 (q. 2H,
1458¢ SCH,CHy); 257 (q, 2H,
SCH,CH;); 363 (s, 2H,
CH,SCH,CH:); 3.77 (s, 2H.
CH.SCH,CH;); 7.30-7.70 (m,
10H,..); 830 (br s. 2H,
H,+NH, exchangeable with
D,0); 8.42 (s, 1 H, H-6)
6c  4-H.C—CH, CH, 56 111-112°  CasHN;08, 449 1638, 1605, 2.00 (s, 3H, SCH5): 2.10 (s, 3H,
(C:H:OH) (449.6) 1580, 1550, SCH): 2.40 [s, 6 H, (CH.).): 3.60
1460 (s, 2H, CH,SCH,); 3.72 (s, 2H,
CH,SCH3); 7.10-7.60 (dd, 8
Hirom); 8.25 (brs, 2H, H 4+ NH,
exchangeable with D,0): 8.38 (s,
1 H, H-6)
6d 4-H;CO—CH, CH; 64 134-135° CysH37N;0:8, 481 1635, 1610, 2.00 (s, 3H, SCH.); 2.08 (s, 3H,
(C;HsOH) (481.6) 1570, 1545, SCH,); 3.60 (s, 2H, CH,SCH.):

1460°

3.70 (s, 2H, CH,SCHs5): 3.83 [s,
6H, (OCH3;).l: 6.86 (dd, 4H,,.,,,):
7.60 (d, 4H,;om): 8.25 (brs, 2H,
H,+NH exchangeable with

D,0); 8.33 (s, 1 H, H-6)
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Table 2. (Continued)

SYNTHESIS

2roduct ] Yield"‘ m.p. [°C) Molecular M.S. I.R. (Nujol) 'H-N.M.R. (CDCL)
No. Ar R [%] (solvent) formula® m/e (M™) viem™'} & [ppm] '
6e 4-H,CO—CH, C,H; 359 121° C1:H1N;0,8, 509 1640, 1605, 1.30 [q, 6 H, (SCH,CHa,);]; 2.53 t,

(C:H:OH)  (509.7)

1583, 1548, 4H, (SCH.CHj),]: 3.68 (s. 2H,

1460¢ CH,SCH,CH3): 378 (s, 2H,
CH,SCH,CH;); 3.87 [s, 6H,
(OCH3),]; 6.90 (g, 4H,om): 7.65
(9, 4H.0m): 825 (br s, 2H,
Ha.+ NH, exchangeable with
,0); 8.38 (s, 1 H, H-6)

“ Yield of pure, isolated product.
" Satisfactory microanalyses obtained: C +£0.46, H £0.47, N +0.50.

¢ In CHCl,, broad peak between 3220-3400 cm ™' was observed and there was no change in the position of other peaks.

Table 3. Physical and Spectral Data of Enaminoketones. 7a-d

Molecular M.S.

Product 1 , Yield* m.p. [°C) LR. (neat) 'H-N.M.R. (CCly)

No. Ar R R %0} {solvent) formula® m/e (M%) viem ) S [ppm]

Ta 4-H,C—CH, CH, CH; 80 Viscous C3H;,NOS 235 3300, 3275, 1.90, 2.05 (2s, 3H, SCH,):
vellow (235.3) 1638, 1575, 238 (s, 3H, CHy); 2.88,
liquid 1540 3.10 (2d, 3H, NCH,); 3.25,

b 4-H.C—CH,4 CH; CH;, 83 107-108°

Te 4-H,CO—C¢H, CH; CH; 75 Viscous
yellow (251.3)
liquid

7d  4-H,CO—C¢H, CH; CH, 82 89-90°

C,sH:sNOS 303
(hexane) (303.5)

ChH;NOSS 251

Ci3HpsNO-S 319
(hexane) 319.6)

3.55 (2s, 2H, CH.SCHy),
5.75 (m, 1H, NH): 6.80-
740 (m, 4H,., + 1
Hoo)®

1.20--1.85 (m, 10 Hoycionexyi)s
2.00 (s, 3H, SCH;): 233
(s, 3H, CHj); 293 (m, |
Hcyclnhcxy]): 3.60 (51 2H~
CH,): 5.55 (m, 1H, NH);
7.00-7.35 (m, 4H,om +
i H\ziuyl)

3319, 3250, 1.92, 2.00 (2s, 3H, SCHy);
1640, 1605, 2.90, 3.10 (2d. 3H, NCH);
1580 330, 355 (25, 2H,
CH.SCH3); 3.80 (s, 3H,
OCHj;); 5.65 (m, | H. NH);
6.85-7.60 (m, 4H,on +
! H\rinyl)c

1.15-1.90 (m, 10 H yeoneny)s
1.94 (s, 3H, SCH1); 2.95 (m,
chycInhcxy]); 3.50 (S’ 2H5
CHy); 3.75 (s, 3H, OCH;);
5.45 (m, tH, NH); 6.65-
7.40 (M, 4Hyrom + 1 Hyioy)

3265, 3220,
1625, 1540

3270, 3225,
1630, 1540

* Yield of pure, isolated product.
b Satisfactory microanalyses obtained: C £0.44, H £0.54, N +0.51.
¢ Both geometrical isomers are present.

The experimental data for the preparation of 5a-f and their spectral
data are described in Ref.’.

3-Aryl-4-alkylthiomethylpyrazoles 4a-f; General Procedure:

A solution of 5 (0.005 mol) and hydrazine hydrate (0.5 ml) in ethanol
(15 ml) is refluxed for 1-2 h. Removal of solvent under reduced pres-
sure gives the crude pyrazoles 4a—f, which are further purified by co-
lumn chromatography over neutral alumina using benzene as eluent
(Table 1).

Reaction of 5 with Guanidine:

Method A, in sodium ethoxide/ethanol: To a solution of sodium
ethoxide [prepared by dissolving sodium, (0.01 mol) in 20 ml of abso-
lute alcohol], guanidine nitrate (0.6 g, 0.005 mol) is added and the
reaction mixture is stirred for 10-15 min. The compound 5a (1.2 g,
0.005 mol) is then added and the reaction mixture is refluxed for 5 h.
The solvent is removed under reduced pressure and the residue is
quenched over crushed ice (20 g). It is extracted with chloroform
(3 x 20 ml), the extracts are washed with water (1x 50 ml), dried, and

evaporated to give the crude pyrimidine 3a which is further purified
by passing through a silica gel column using benzene/ethyl acetate
(7:3) as eluent. The spectral and analytical data of 3a-c are as re-
ported in Ref.? (m.p., mm.p., LR., "H-N.M.R.).

Method B, in sodium hydride/dimethylformamide/benzene: To a
stirred suspension of guanidine nitrate (0.6 g, 0.005 mol) and sodium
hydride (1.5 g, 0.03 mol, 50% suspension) in dimethylformamide (15
ml) and benzene (10 mi), compound 5 (0.005 mol) dissolved in ben-
zene (5 ml) is added and the temperature is raised with stirring to 80-
85 °C. The reaction mixture is further stirred at 80-85 °C for 5-& h and
poured over crushed ice (200 g). The reaction mixture is neutralised
with acetic acid (20%) and the benzene layer is separated. The aqueous
layer is further extracted with chloroform (2x 50 ml) and the com-
bined organic layer is washed with water (5x 50 ml), dried with so-
dium sulphate, and evaporated to give crude 6a-e, which are further
purified by column chromatography over silica gel using hexane/ethyl
acetate (7:3) as eluent (Table 2).
3-Alkylamino-2-alkylthiomethyl-1-aryl-2-propen-1-ones (7a-d); Gen-

eral Procedure:
A solution of 5 (0.005 mol) and the respective amine (0.01 mol) in
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ethanol (15 ml) is refluxed for 6~7 h (2 h in case of methylamine). Re-
moval of solvent under reduced pressure gives the crude enaminoke-
tones 7a-d, which are further purified by column chromatography
over neutral alumina using benzene/ethyl acetate (9:1) as eluent (Ta-
ble 3).

SAR thanks C.S.I.R., New Delhi for Senior Research Fellowship. AR
thanks U.G.C. for special assistance under Career Award io HI.

Received: March 22, 1982

' Part 21, for part 20, see: G. Singh, S. S. Bhattacharjee, H. Ila, H.
Junjappa, Synthesis 1982, 693,

? S. M. S. Chauhan, H. Junjappa, Tetrahedron 32, 1911 (1976).

® S. Apparao, A. Rahman, H. Ila, H. Junjappa, Tetrahedron Lett., 23,
971 (1982).

0039-7881/82/6932-0795 $ 03.00 © 1982 Georg Thieme Verlag - Stuttgart - New York

Downloaded by: University of lllinois at Chicago. Copyrighted material.



