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Syntheses of 3(5)-Substituted-4-(/V-methylanilino)-5(3)-
aminopyrazoles by Reaction of g-Hydroxy-xz-cyano-
enamines with Hydrazines

Kazumasa Takanasur*, Kenichiro Stisasaki, Katsuyuki OGURA.
Hirotadi IipA

Department of Synthetic Chemistry, Faculty of Engineering, Chiba
University. Yayoi-cho, Chiba 260, Japan

Aminopyrazoles 3-5 are prepared by the reaction of p-hydroxy-a-
cyanoenamines 2 with hydrazine hydrate and monomethylhydraziae.

In our previous paper’, the reaction of x-(N-methylanilino)-
acetonitrile (1) with esters has been reported to give new -
hydroxy-2-cyanoenamines 2 in good yields. We now report
on the use of 2 for the synthesis of some new aminopyrazoles
3-5.

Syntheses of pyrazoles by the reaction of f-ketonitriles with
hydrazines have been reported®**. There is, however, no
information on the synthesis of pvmmles using [f-hvdroxy -0-
cyano¢namines 2. We describe here an efficient sequence for
the syntheses of new pyrazoles. The method reported here is
based on the reaction of f-hydroxy-z-cyanoenamines 2 with
hydrazine hydrate and monomethylhydrazine.
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B-Hydroxy-a-cyanoenamines 2! exist as a mixture of keto-
and enol-forms. Refluxing a solution of 2 in ethanol with
hydrazine hydrate or monomethylhydrazine gave 3, or 4 and
5, respectively. For example, when a mixture of 2a and hy-
drazine  hydrate  was  refluxed,  5(3)-amino-4-(N-
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Table. Pyrazoles 3, 4 and 5 prepared
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Prod- Yield m.p. Molecular M.S. (m/¢ (M ) LR. (’KBr) “H-N.M.R. (CDCl4/TMS)
uct [%] [(] Formula® (rel. mtcn\lly ’0) NI,Icm ] d[ppm}
3a 74 9496~ CieHiuNy 264 (100) W)l) %100 3.12 (s, 3H, NCH,); 6.30 (br., 2H.
(264.3) NH,); 6.5-7.6 (m, 11 H, NH + H,;,)
3 8 123.5 125° Cy H, N,y 278 (100) 3500 3100 229 (s, 3H, CH,); 313 (s. 3H,
(278.4) NCH,); 5.86 (br., 2H, NH,): 6.5-7.6
(m, 10H, NH + H,,p)
3¢ 58 71-79° C,,HgNO 294 (100) 3450 3100 3.1 (s, 3H. NCH,); 3.73 (s, 3H,
(294.4) OCH;); 6.06 (br., 2H, NH,): 6.5-7.7
{m, 10H, NH + H, o)
3d 79 91-94" CieH,sCIN, 300(M° + 1, 41y, 34503100 312 (s. 3H, NCH,); 6.31 (br., 2H,
(298.8) 298 (M — 1, 100) NH,); 6.5-7.7 (m, 10H, NH + H, )
3f 87 oil Ci,H Ny 216 (100) 3450-3100° 1.09 (1, 3H, J=T72Hz CHZC}_{3);
(216.3) 2.41 (q, 2H, J = 7.2 Hz. CH,CH;);
3.16 (s, 3H, NCH,), 6.19 (br., 3H
NH + NH,); 6.4-7.4 (m, SH,0m)
4a 59 144--146° C, HoNy 278 (100) 3425, 3180 3.13 (s. 3H, NCHy); 3.31 (br., 2H,
(278.4) NH,); 3.73 (s, 3H. 1-NCH,); 6.5-7.8
(m, 10H,; o)
4d 50 147.5--148.5° C,,H,-CIN, 4 (M7 + 1, 39); 3350, 3190 3.11 (s, 3H, NCH,); 3.35 (br.,, 2H,
(312.9) 32 (M7 — 1, 100) NH,); 3.69 (s, 3H, I-NCH,;); 6.5-7.8
(m, 9H,,0m)
4f 70 90--91.5° Ci3H Ny 230 (100) 3380, 3200 1.08 (1, 3H, J = 7.6 Hz, CH,CH;):
(230.3) 236 (q, 2H, J = 7.6 Hz, CH,CH,;):
317 (s, 31, NCH,): 3.41 (br.. 2H,
NH,): 3.60 (s, 3H. {-NCH,); 6.4-7.4
(rnW Slldl(‘nl)
Sa 9 151-152° CyoH N, 278 (100) 3425, 3280,  2.98 (s, 3H, NCH,); 3.42 (br.. 2H,
(278.4) 3190 NH,); 3.69 (s, 3H, lN CH;): 6 5 5
(In 1Olklamm.
5d 9 175177 C,,H,-CIN, 314 (M7 + 1, 39); 3420, 3270, 298 (s, 3H. NCH,); 3.33 (br., 2H.
(312.9) IM2(M7 =1, 100) 3180 NH,); 3.68 (s, 3H. 1-NCH}; 6.5-7.5
‘ (m 9H.irum)
5f 4 78--800" Ci3H gNy 230 (100) 3450, 3210, 1.04 (1, 3H. J = 7.3 Hz, CH,CH;);
(230.3) 3210 241 (q, 2H, J = 7.3 Hz, CH,CH,);

* Satisfactory microanalyses obtained; C +0.30, H +0.27, N 1 0.29.

» Measured as film.

methylanilino)-3(5)-phenylpyrazole (3a) was obtained in
74 % vield. Likewise, the reaction of 2b, 2¢, 2d, and 2f with
hydrazine hydrate gave 3(5)-(p-tolyl)-, 3(5)-(p-anisyl)-, 3(5)-
{p-chlorophenyl)- and 3(5)-ethyl-5(3)-amino-4-( N-
methylanilino)-pyrazoles (3b, 3¢, 3d, and 3f), respectively.
The reaction using 2e, however, did not give the correspond-
ing 5(3)-amino-4-(N-methylanilino)-pyrazole (3e), but a
substantial amount of N-methylaniline and unknown prod-
ucts. Under similar conditions, treatment of 2a with mono-
methylhydrazine led to S-amino-4-(N-methylanilino)-3-
phenyl-1-methylpyrazole  (4a) and  3-amino-4-(/N-
methylanilino)-3-phenyl-1-methylpyrazole (5a); 4a being
predominant. Likewise, the reaction using 2d and 2f gave 3-
{p-chlorophenyl)- and 3-ethyl-5-amino-4-(N-methylanilino)-
1-methylpyrazoles (4d and 4f), and 5-(p-chlorophenyl)- and
5-ethyl-3-amino-4-( N-methylanilino)-1-methylpyrazoles (5d
and 5f).

Definitive evidence for the structural assignments of 4 and § is ob-
tained from the mass spectra: cleavagc of 4 results in the fragment
[H;3;C—N=C(NH,)—C=N—C,H,]® whereas cleavage of § re-
sults in the fragment [H,C—N=C(R)—C=N—CH]?.

The melting poinis were determined with a Yanagimoto MP-32 melt-
ing point apparatus. I.R. spectra were taken on a JASCO A-202

3.15 (s, 3H, NCH,): 3.59 (s, 3H. 1-
NCI1,); 4.26 (br., 2H, NH,); 6.4-7.4
(m. 5 Horom)

spectrometer, and 'H-N.M.R. spectra were recorded on a Hitachi R-
24 or R-600 spectrometer (60 MHz). a2-(N-Methylanilino)-
acetonitrile (1) was prepared according to Ref.® and compounds
2a~d according to Ref..

2-(N-Methylanilino)-3-hydroxyacrylonitrile (2¢):

To a mixture of tetrahydrofuran (17 ml) and potassium hydride
(0.553 g. 13.8 mmol) cooled in an ice bath, is added dropwise a mix-
ture of 1(0.644 ¢. 4.41 mmol)and ethyl formate (0.517 2, 6.98 mmol)
dissolved in tetrahydrofuran (6 ml) under a nitrogen atmosphere.
The mixtureis stirred for 4 h, the ice bath is removed and the mixture
1s stirred for 1 h at room temperature. The mixture is then poured
into saturated ammonium chloride solution {20 ml) and the product
is extracted with dichloromcthane (2 x 50 ml). The organic layer is
washed with water (2 x 50 ml), dried with anhydrous magnesium
sulfate and the solvent is removed. The residue is purified by column
chromatography on silica gel using a 6:1 mixtum of benzene and
hexane as eluent; yield: 0.608 g (79 %): m.p. 82.5-84 C.

CioH (N,O cale. C68.95 H 579 I().Ob«

(174.2) found 68.93 5.81 16.06

L.R. (KBr): v = 3350 (OH); 2220 cm ™! (CN).

M.S. (70eV): mie = 174 (M*, 100%); 157 (38 %), 145 (92%).
"H-N.M.R. (CDCly/TMS): 6 = 2.89 [s, N—CH, of (Z)-isomer]:
3’-3?11 [s.+ “N-—-(.TH3 of (E)-isomer];  6.60-7.50ppm (m,

arom )'
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1-Cyano-2-hydroxy-1-( N-methylanilino)-1-butene (2f):
Analogously. the reaction of 1 (0.641 g, 4.38 mmol) with ethyl pro-
panoate (0.528 g, 5.17 mmol) in the presence of sodium hydride
(0.237 g, 9.88 mmol) in dimethylformamide gives 2f; yield: 0.567g
(64%); m.p. 111-112°C.

C,HuN,O cale. C71.26 698 N 13.85

(202.3) found 71.30 5.96 13.86

LR. (KBr): v = 3200 (OH); 2220 cm ! (CN).

M.S. (70eV): mfe = 202 (M *. 71%); 146 (49 %); 145 (100 %); 131
(32%); 118 (22%); 104 (30%).

"H-N.M.R. (CDCl;/TMS): § = 1.25 (t, J = 7.0 Hz, CH,—CH,);
2.49(q, J = 7.0 Hz, CH,—CH,). 2.94 (s, N—CH,); 6.50- 7.60 ppm
(m, H,pom + OH).

3(5)-Amino-4-(N-methylanilino)-5(3)-phenylpyrazole (3); Typical
Procedure:

A mixture of 2a (0.502 g, 2.01 mmol) and hydrazine hydrate (1.39 g,
27.8 mmol) in ethyl alcohol (15 ml) is gently refluxed for about 24 h
until the disappearance of 2a is confirmed by means of T.L.C. The
mixture is cooled, and poured into water (50 ml) and extracted with
dichloromethane (2 x 50 ml). The organic layer is washed with
water (2 x 50 ml) and dried with magnesium sulfate. After filtering
off mangesium sulfate and distilling off dichloromethane, the residue
is purified by means of columa chromatography on silica gel using a
4:1 mixture of benzene and ethyl acetate as eluent; yield: ¢.393 g
(74 %) (Table).

Received: December 27, 1984

! Takahashi, K., Shibasaki, K., Ggura, K., Tida, H. Chem Lert.
1983, 859.

* Eiden, F,, Evers, G. Arch. Pharm { Weinheim, Ger.) 1971. 304, 121.

Seki, N., Yamaguchi, Y., Nakamura, Y., Kudo, H., Tsuruya, T.

French Patent 2503706 (1982), C. 4. 1983, 98, 126076.

4 Broser, W., Bollert, U. Chem. Ber. 1966. 99, 1767.

* Ttoh. N. Chem. Pharm. Bull. 1962. 10. 55.

Downloaded by: University of lllinois. Copyrighted material.



