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3-ARYL- AND 2,3-DIARYL-4-0X0-4,5,6,7-TETRAHYDRO-
INDAZOLES. 1. REACTIONS OF PHENYL- AND TOSYL-
HYDRAZONES OF DIMEDONE AND CYCLOHEXANE-
1,3-DIONE WITH SUBSTITUTED BENZALDEHYDES

I. Strakova, A. Strakovs, and M. Petrova

Sixteen 3-aryl-4-oxo-2-phenyl-4,5,6,7-tetrahydroindazoles were obtained from the reaction of the
phenylhydrazones of dimedone and cyclohexane-1,3-dione with 3-bromo-, 4-bromo-, 4-chloro-,
4-fluoro-, 2-hydroxy-, 4-hydroxy-, 4-methoxy-, 2-nitro-, 3-nitro-, 4-nitro-, and 4-dimethylamino-
benzaldehydes. The interaction of the tosylhydrazones of dimedone and cyclohexane-1,3-dione with the
substituted benzaldehydes gave thirteen 3-aryl-4-oxo-4,35,6,7-tetrahydroindazoles.

Keywords: 3-aryl- and 2,3-diaryl-4-0x0-4,5,6,7-tetrahydroindazoles, substituted benzaldehydes, phenyl-
and tosylhydrazones of cyclohexane-1,3-diones.

In continuation of studies on the modification of hydrogenated indazoles and quinazolines, mainly in
their carbocyclic structural fragment [1-5], we have turned to the synthesis of 3-aryl-4-ox0-4,5,6,7-
tetrahydroindazoles. Two schemes are known for their synthesis. One is the interaction of enchydrazines,
obtained from cyclohexane-1,3-diones and benzenesulfonic acid hydrazide, with aromatic aldehydes [6], and the
other is the interaction of 2-benzoylcyclohexane-1,3-diones with hydrazines [7]. 2,3-Diaryl-4-0x0-4,5,6,7-
tetrahydroindazoles are obtained by the interaction of phenylhydrazones of cyclohexane-1,3-diones with
aromatic aldehydes [8] and by the reaction of 2,3-diphenyl-1,3,4-oxadiazolium perchlorate with dimedone [9].

We selected the reaction of 3-enehydrazino-2-cyclohexen-1-ones with aromatic aldehydes for the
synthesis of 3-aryl- and 2,3-diaryl-4-0x0-4,5,6,7-tetrahydroindazoles [6, 8]. Such a selection was made, in spite
of the extremely large number of known 2-aroylcyclohexane-1,3-diones [10-13] many of which are herbicides,
because of the simplicity of the synthesis and the availability of a wide selection of aldehydes.

In the present work 16 new 2,3-diaryl-4-ox0-4,5,6,7-tetrahydroindazoles 6 were synthesized by the
reaction of phenylhydrazones of dimedone 2,3A and cyclohexane-1,3-dione 2,3B with substituted
benzaldehydes 4.

It was shown previously [8] that on boiling the reactants in alcohol for 15 min pyrazolines of type 5 are
formed predominantly with only a little of their dehydrogenation products 6. However the procedure for
separating these compounds is complex, and in addition pyrazolines 5 are unstable. We selected more rigid
reaction conditions, heating a solution of equimolar quantities of reactants in DMSO at 100°C for 3-4 h, which
leads to the formation of compounds 6 exclusively (Table 1).
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1-10 AR=Me, B R=H; 4-6,8,9 a Ar=3-BrC¢H,, b Ar=4-BrC¢H,, ¢ Ar = 4-C4H,Cl,
d Ar = 4-C4H,F, e Ar = 2-C¢H,OH, f Ar = 4-C4H,OH, g Ar = 4-C4H,OMe,
h Ar= 2-C6H4N02, iAr= 3-C6H4N02, j Ar= 4-C6H4N02, k Ar= 4-C6H4NM62

The structures of diarylindazoles 6 were confirmed by data of "H NMR and IR spectra. The absorption
band of the carbonyl group of 4-ox0-4,5,6,7-tetrahydroindazoles 6 appeared at 1656-1671 cm™. In the 'H NMR
spectra signals were detected for the protons of all the structural fragments of indazoles 6 (Table 2).

We also used the known reaction [6] of arylhydrazones with aldehydes for the synthesis of 3-aryl-4-oxo-
4,5,6,7-tetrahydroindazoles 9 unsubstituted at the nitrogen atom. We used enehydrazines 7, obtained from
cyclohexanediones 1 and the readily available tosylhydrazine. On heating enchydrazines 7 with aromatic
aldehydes in DMSO in the presence of piperidine acetate and an excess of piperidine, fission of toluenesulfonic
acid also occurs under the action of the latter and indazoles 9 are formed. We obtained 13 new 3-arylindazoles
by this procedure, for which a structure of both N(;)~H(9) and N(»)—H(1) derivatives is possible. In [6] a preference
was given for the 2H structure without material proof.

The spectroscopic data on indazoles 9 and 10 (vco 1621-1632, vy 3050-3150 em™, Sy 9.25-13.40 ppm)
do not permit rejection of either of the tautomeric forms 9 and 10. However the results of the alkylation and
acylation of this indazole [14-16], leading to a mixture of the N(;)- and N,)-substituted derivatives, indicate only
the real existence of a tautomeric equilibrium.
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TABLE 1. Characteristics of the Synthesized Compounds

Com- Empirical _ Found,%
pound formula Calculated, % mp, °C Yield, %
C H N Hal, S
6Aa C,H9BrN,O 63.60 4.70 691 20.00 118-119 46
63.81 4.84 7.09 2222
6Ab C21HisBrN,O 63.66 4.77 6.96 20.10 182-183 52
63.81 4.84 7.09 2222
6Ac C,HoCIN,O 71.66 5.25 7.90 10.00 173 61
71.89 5.46 7.98 10.10
6Ad C2H1oFN,O 75.20 5.63 8.18 165 57
75.43 5.73 8.38
6Af C21HN;0; 75.95 6.00 8.20 252-253 54
75.88 6.07 8.43
6Ag CyHnN,0, 76.05 6.39 7.88 140-141 65
76.27 6.40 8.09
6Ah C1H9N303 69.90 522 11.50 175-176 28
69.79 5.30 11.63
6Ai C2H1sN;0; 69.71 521 11.61 167-168 45
69.79 5.30 11.63
6Aj C11H9N;03 69.58 5.26 11.53 184-186 51
69.79 5.30 11.63
6Ak C13HpsN;0 77.11 6.33 11.64 201-203 47
77.28 6.49 11.76
6Bb C1oH;sBrN,O 62.01 4.10 7.50 21.50 190-192 55
62.14 4.12 7.63 21.76
6Bc C1oH15sCIN,O 70.52 4.55 8.56 10.80 191-192 54
70.70 4.68 8.68 10.98
6Bd CioHisFN,O 74.40 4.98 9.00 133-134 49
74.49 4.94 9.1
6Be CioH6N20, 74.71 5.18 9.01 108-110 41
74.98 5.30 9.20
6Bg CyHsN>0, 75.22 5.66 8.70 148-149 47
75.45 5.70 8.80
6Bk C2H2iIN;0 76.17 6.30 12.51 173-174 45
76.10 6.39 12.68
TA C1sHoN,03S 58.18 6.60 8.87 10.20 215-216 88
58.42 6.54 9.08 10.40
7B Ci3HsN20sS 55.46 5.60 10.11 11.20 213-214 84
55.70 5.75 11.44
9.99
9Ab CysH;sBrN,O 56.20 4.66 8.59 24.80 244-245 78
56.44 4.74 8.78 25.04
9Ad CisHisFN,O 69.61 5.80 10.66 198-199 76
69.75 5.85 10.84
9Ae CisHi6N>0, 70.10 6.13 10.88 246-247 78
70.29 6.29 10.93
9Af CisH6N20O, 70.33 6.20 10.85 254-256 61
70.29 6.29 10.93
9Ag Ci¢HisN>O, 71.20 6.70 10.19 198-200 75
71.09 6.71 10.36
9Aj CisHisN;05 62.96 5.11 14.55 280-282 75
63.15 5.30 14.73
9Ak C7H21IN;0 71.81 737 14.70 216-218 81
72.05 7.47 14.83
9Bb Ci3H;BrN,O 53.50 373 9.49 27.20 260-262 77
53.63 3.81 9.62 27.45
9Bc Ci3H,,CIN,O 63.10 442 11.11 14.10 252-254 72
63.29 4.50 11.35 14.37
9Bd CisHiFN,O 67.61 4.70 11.98 210-212 70
67.81 4.82 12.17
9Bf Ci3HoN,0, 68.21 5.17 12.09 264-265 78
68.41 5.30 12.27
9Bg Ci3H 14N> O, 69.17 572 11.35 216-217 63
69.40 5.82 11.56
9Bk CisH17N;0 70.50 6.59 16.23 253-255 70
70.56 6.71 16.46



TABLE 2. IR and 'H NMR Spectra of the Synthesized Compounds

g(?ur?ld R if”z(;;?m, '"H NMR spectrum, 8, ppm (J, Hz)*
1 2 3
6Aa 1670 1.11 (6H, s, 2CH3); 2.40 (2H, s, CH,); 2.85 (2H, s, CH,);
7.18-7.56 (9H, m, C4Hs, C4Hy)
6Ab 1668 1.09 (6H, s, 2CH;); 2.41 (2H, s, CH,); 2.81 (2H, s, CH,);
701-716 (gH, m, C5H5, C(,H4)
6Ac 1665 1.12 (6H, s, 2CH;); 2.41 (2H, s, CH,); 2.81 (2H, s, CH,);
7.30-7.32 (9H, m, C6H5, C5H4)
6Ad 1671 1.07 (6H, s, 2CH3); 2.42 (2H, s, CH,); 2.78 (2H, s, CH,);
6.99-7.41 (9H, m, C5H5, C(,H4)
GAf 1665; 1.16 (6H, s, 2CH3); 2.36 (2H, s, CH,); 2.81 (2H, s, CH,);
3400-3250 | 6.78 (2H, m, /=8, CsH,); 7.24-7.26 (SH, m, C¢Hs);
7.25 (2H, m,*J =8, C¢H,); 8.09 (1H, br. s, OH)
6Ag 1666 1.09 (6H, s, 2CH;); 2.41 (2H, s, CH,); 2.81 (2H, s, CH,);
3.78 (3H, s, OCH3); 6.82 (2H, m, *J = 8, C4H,);
7.28-7.30 (7H, m, C6H4, C5H5)
6Ah 1661 1.07 (6H, s, 2CHs); 2.31 (2H, s, CH,); 2.82 (2H, s, CH));
7.25-8.15 (9H, m, C6H4, C5H5)
6Ai 1656 1.16 (6H, s, 2CH3); 2.42 (2H, s, CH,); 2.86 (2H, s, CH,);
7.15-8.16 (9H, m, C4H,, C4Hs)
6Aj 1667 1.11 (6H, s, 2CH;); 2.41 (2H, s, CH,); 2.81 (2H, s, CH,);
7.28-7.30 (5H, m, C¢Hs); 7.53 (2H, m, *J = 8, C4H,);
8.14 (2H, m, >J = 8, CsH,)
6Ak 1662 1.16 (6H, s, 2CH;); 2.44 (2H, s, CH,); 2.82 (2H, s, CH,);
2.89 (6H, s, N(CHs),); 6.62 (2H, m, >J = 8, C¢Hy);
728-730 (7H, m, C5H5, C(,H4)
6Bb 1660 2.16 (2H, m, CH,); 2.52 (2H, t, *J =7, CH,); 2.91 (2H, t, *J =7, CHy);
7.29-7.33 (9H, m, C4Hs, C4Hy)
6Bc 1664 2.15 (2H, m, CH,); 2.51 2H, t,°J =7, CH,); 2.92 2H, t, °J =7, CH,);
7.34-7.36 (9H, m, C5H5, C(,H4)
6Bd 1667 2.15 (2H, m, CH,); 2.50 (2H, t, *J= 6.5, CH,); 2.95 (2H, t, >J= 6.5, CH,);
7.15-7.35 (9H, m, C5H5, C(,H4)
6Be 1660; 2.17 (2H, m, CHy); 2.54 (2H, t, >J = 6.5, CHy); 2.92 (2H, t, >J = 6.5, CH,);
3400-3250 | 6.59-7.29 (9H, m, C¢Hs, C4Hy); 8.45 (1H, br. s, OH)
6Bg 1664 2.17 (2H, m, CH,); 2.52 (2H, t, *J = 6.5, CHy); 2.92 (2H, t, >J = 6.5, CHy);
3.73 (3H, s, OCH3); 6.89 (2H, m, *J =9, C¢H,);
7.24-7.26 (7H, m, C6H5, C5H4)
6Bk 1668 2.15 (2H, m, CH,); 2.53 (2H, t, *J= 6.5, CH,); 2.89 (2H, t, *J = 6.5, CH,);
2.90 (6H, s, N(CH:),); 6.59 (2H, m, >J =9, C¢H,);
7.19 (2H, m, *J =9, C¢Hy); 7.28-7.30 (5H, m, C¢Hs)
7A 1600; 0.92 (6H, s, 2CH;); 1.90 (2H, s, CH,); 2.05 (2H, s, CH,);
3250-3150 | 2.37 (3H, s, CHs); 5.05 (1H, s, =CH-); 7.40 (2H, m, *J = 6, C¢H,);
7.71 (2H, m, *J = 6, C¢H,); 8.62 (1H, br. s, NH); 9.74 (1H, br. s, NH)
7B 1595; 1.61-2.27 (6H, m, 3CH,); 2.41 (3H, s, CH;); 5.07 (1H, s, =CH-);
3250-3150 | 7.40 (2H, m, *J =6, C¢Hy); 7.69 (2H, m, >J = 6, C¢Hy);
8.59 (1H, br. s, NH); 9.70 (1H, br. s, NH)
9Ab 1626;3100 | 1.01 (6H, s, 2CHs); 2.37 (2H, s, CH,); 2.81 (2H, s, CH,);
7.54 (2H, m, *J = 8.5, C¢H,); 7.87 (2H, m, *J =8.5, C¢Hy);
9.25 (1H, br. s, NH)
9Ad 1621; 1.03 (6H, s, 2CH3); 2.36 (2H, s, CH,); 2.49 (2H, s, CH,);
3140-3080 | 6.96-7.17 (2H, m, C4H,); 7.86-8.06 (2H, m, C¢H,);
11.16 (1H, br. s, NH)
9Ae 1623; 1.11 (6H, s, 2CH3); 2.45 (2H, s, CH,); 2.76 (2H, s, CH,);
3400,3120 | 6.83-7.34 (3H, m, C4H,); 8.76-8.78 (1H, m, C¢Hy);
10.98 (2H, br. s, NH, OH)
9Af 1620; 1.00 (6H, s, 2CH3); 2.34 (2H, s, CH,); 2.68 (2H, s, CH,);
3450,3100 | 6.78 (2H, m,>J=9, C¢H,); 7.93 (2H, m, *J =9, C4H,);

9.80 (1H, br. s, NH); 12.37 (1H, br. s, OH)
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TABLE 2 (continued)

1 2 3

9Ag 1630; 1.07 (6H, s, 2CHs); 2.34 (2H, 5, CH,); 2.74 (2H, s, CHy);
3150-3050 | 3.82 (3H, s, OCHs); 6.92 (2H, m, °J = 8.5, CsHy);
8.04 (2H, m, >J = 8.5, C¢Hy); 10.80 (1H, br. s, NH)

9Aj 1625; 1.05 (6H, s, 2CHz); 2.38 (2H, s, CHy); 2.75 (2H, s, CHa);
3130-3050 | 8.31-8.33 (4H, m, CgH,); 11.7 (1H, br. s, NH)
9Ak 1626; 1.03 (6H, s, 2CHs); 2.28 (2H, s, CH); 2.65 (2H, s, CH);

3150-3050 | 2.97 (6H, s, 2CH;); 6.77 (2H, m, °J = 8, C¢Hy);

7.99 (2H, m, *J =8, C¢Hy); 13.1 (1H, br. s, NH)

9Bb 1630; 3100 | 2.08 (2H, m, CHy); 2.47 (2H, t, >J = 6.5, CH,);

2.89 (2H, t,*J= 6.5, CH,); 7.49 (2H, m, °J = 8, CsHy);
8.09 (2H, m, >J =8, C¢Ha); 13.27 (1H, br. s, NH)

9Bc 1632; 1.93-2.97 (6H, m, 3CH,); 7.47 (2H, m, *J = 8, C4HL);
3120-3070 | 8.11 (2H, m, /=8, C¢H.); 13.4 (1H, br. s, NH)
9Bd 1626; 2.16 (2H, m, CHy); 2.50 (2H, t, J = 6.5, CH,);

3100-3050 | 2.87 (2H, t,°J=6.5, CH,); 7.02-7.21 (2H, m, C¢Hy);
8.01-8.17 (2H, m, C¢Hy); 12.51 (1H, br. s, NH)

9Bf 1634; 1.99-2.32 (6H, m, 3CH,); 6.80 (2H, m, >J = 8.5, C¢H,);
3400-3100 | 7.91 (2H, m, *J = 8.5, C¢H,); 9.66 (1H, br. s, OH);
13.16 (1H, br. s, NH)

9Bg 1630; 3100 | 2.11 (2H, m, CH,); 2.52 (2H, t, *J = 6.5, CH,);

2.89 (2H, t,°J=6.5, CH»); 3.75 (3H, s, OCH);

6.94 (2H, m, >J =9, C¢H,); 8.02 2H, m, >J =9, CsHy);
12.7 (1H, br. s, NH)

9Bk 1630; 2.11 (2H, m, CH,); 2.51 (2H, t, °J = 6.5, CH,);
3120-3070 | 2.92 (2H, t,*J = 6.5, CH,); 2.98 (6H, s, N(CH;),);
6.77 (2H, m, *J =9, C¢Hy); 7.97 (2H, m, *J =9, CcH,);
12.51 (1H, br. s, NH)

* Spectra were taken in CDCl; (compounds 6Aa-Ak, Bb-Be, Bg, Bk, 9Ab,
Ad, Ae, Ag, Bd), DMSO-ds (compounds 7A,B, 9Af, Aj, Ak, Bb, Bc, Bf),
and CDCI; + DMSO-ds (compounds 9Bg, Bk).

EXPERIMENTAL

The IR spectra were taken on a Specord 75-IR instrument for suspensions of substances in nujol
(1500-1800 cm™) and in hexachlorobutadiene (2000-3600 cm™). Only the absorption bands of the carbonyl
group are given in the 1500-1800 cm™ region. The absorption bands of the stretching vibrations of C—H bonds in
the 2800-3050 cm™ region are not given. The 'H NMR spectra were recorded on a Bruker WH/90DS (90 MHz)
instrument in CDCl; and DMSO-dg, internal standard was TMS.

3-(3-Bromophenyl)- (6Aa), 3-(4-Bromophenyl)- (6Ab), 3-(4-Chlorophenyl)- (6Ac),
3-(4-Fluorophenyl)- (6Ad), 3-(4-Hydroxyphenyl)- (6Af), 3-(4-Methoxyphenyl)- (6Ag), 3-(2-Nitrophenyl)-
(6Ah), 3-(3-Nitrophenyl)- (6Ai), 3-(4-Nitrophenyl)- (6Aj), and 3-(4-Dimethylaminophenyl)-6,6-dimethyl-4-
0xo0-2-phenyl-4,5,6,7-tetrahydroindazoles (6Ak) (General Procedure). A mixture of phenylhydrazone 3A (4
mmol) and the appropriate aldehyde 4 (4 mmol) in DMSO (5 ml) with added glacial AcOH (0.2 ml) and
piperidine (0.8 ml) was heated on a boiling water bath for 3 h. After cooling, the reaction mixture was diluted
with water (30-40 ml) with stirring, the precipitated solid was triturated, filtered off, and recrystallized from
ethanol.

3-(4-Bromophenyl)- (6Bb), 3-(4-Chlorophenyl)- (6Bc¢), 3-(4-Fluorophenyl)- (6Bd),
3-(2-Hydroxyphenyl)- (6Be), 3-(4-Methoxyphenyl)- (6Bg), 3-(4-Dimethylaminophenyl)-4-oxo-2-phenyl-
4,5,6,7-tetrahydroindazoles ( 6Bk) (General Procedure). A mixture of phenylhydrazone 3B (4 mmol) and the
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appropriate aldehyde 4 (4 mmol) in DMSO (5 ml) with added glacial AcOH (0.2 ml) and piperidine (0.8 ml) was
heated on a boiling water bath for 2 h. Water (30-40 ml) was then added with stirring to the reaction mixture, the
solid was triturated, and filtered off. Indazoles 6Bb,e were recrystallized from ethanol, and indazoles 6Bc,d,g,k
from an ethanol-water, 2:1 mixture.

5,5-Dimethyl-3-tosylhydrazinocyclohex-2-en-1-one (7A). Solutions of dimedone (2.80 g, 20 mmol) in
glacial AcOH (20 ml) and tosylhydrazine (3.72 g, 20 mmol) in glacial AcOH (20 ml) were prepared separately,
then mixed, and the mixture heated for 10 min on a boiling water bath. Water (20 ml) was added to the hot
mixture. The mixture was cooled, the solid enehydrazine 7A was filtered off, and recrystallized from ethanol.

3-Tosylhydrazinocyclohex-2-en-1-one (7B). Solutions of cyclohexane-1,3-dione (2.24 g, 20 mmol) in
water (20 ml) and tosylhydrazine (3.72 g, 20 mmol) in 80% AcOH (20 ml) were prepared separately, then
mixed, and the mixture heated for 3-5 min on a boiling water bath. Further water (25 ml) was added to the hot
reaction mixture, which was then cooled. The solid enehydrazine 7B was filtered off, and recrystallized from
ethanol.

3-(4-Bromophenyl)- (9Ab), 3-(4-Fluorophenyl)- (9Ad), 3-(2-Hydroxyphenyl)- (9Ae),
3-(4-Hydroxyphenyl)- (9Af1), 3-(4-Methoxyphenyl)- (9Ag), 3-(4-Nitrophenyl)- (9A)),
3-(4-Dimethylaminophenyl)-6,6-dimethyl-4-0x0-4,5,6,7-tetrahydroindazoles (9Ak) (General Procedure).
Enehydrazine 7A (4 mmol) was dissolved with heating in DMSO (5 ml), glacial AcOH (0.2-0.3 ml) was added,
then the appropriate aldehyde (4 mmol) (the solid substance was previously dissolved in the minimum quantity
of DMSO), and finally piperidine (0.8 ml) was added. The reaction mixture was heated for 2 h on a boiling water
bath, on cooling water (50-60 ml) was added with stirring, the precipitated solid was triturated, then filtered off,
and recrystallized from 80% ethanol.

3-(4-Bromophenyl)- (9Bb), 3-(4-Chlorophenyl)- (9Bc), 3-(4-Fluorophenyl)- (9Bd),
3-(4-Hydroxyphenyl)- (9Bf), 3-(4-Methoxyphenyl)- (9Bg), and 3-(4-Dimethylaminophenyl)-4-0x0-4,5,6,7-
tetrahydroindazole (9Bk) (General Procedure). Enchydrazine 7B (4 mmol) was dissolved with heating in
DMSO (5 ml), glacial AcOH (0.2 ml) was added, then the appropriate aldehyde (4 mmol) or a solution of it in
DMSO was added dropwise, and finally piperidine (0.8 ml) was added. The reaction mixture was heated on a
boiling water bath for 1.5-2 h, after cooling, water (50-60 ml) was added with stirring, the precipitated solid was
triturated, filtered off, and recrystallized from ethanol.

REFERENCES
1. I. A. Strakova, A. Ya. Strakov, and M. V. Petrova, Khim. Geterotsikl. Soedin., 334 (2001).
2. N. Tonkikh, K. Rizhanova, M. V. Petrova, and A. Strakovs, Khim. Geterotsikl. Soedin., 751 (2003).
3. N. N. Tonkikh, A. Strakovs, and M. V. Petrova, Khim. Geterotsikl. Soedin., 603 (2003).
4. L. Delyatitskaya and A. Strakovs, Latv. J. Chem., 129 (2002).
5. I. A. Strakova, A. Ya. Strakovs, and M. V. Petrova, Khim. Geterotsikl. Soedin., 962 (2000).
6. H.-J. Teuber and R. Braun, Chem. Ber., 100, 1353 (1967).
7. I. A. Strakova, A. Ya. Strakov, E. Yu. Gudriniece, and 1. Ya. Svarina, Izv. Akad. Nauk LatvSSR, Ser.

Khim., 483 (1982).
8. H.-J. Teuber, E. Worbs, and D. Cornelius, Chem. Ber., 101, 1918 (1968).
9. G. V. Boyd and S. R. Dando, J. Chem. Soc. (C), 1226 (1971).
10. A. A. Akhrem, F. A. Lakhvich, and S. 1. Budai, Synthesis, 921 (1978).
11. W. J. William and G. W. Kraatz, US Patent 5085688; Ref. Zh. Khim., 90394P (1993).
12. Ch. G. Carter, D. L. Lee, W. J. Michaely, and G. W. Kraatz, US Patent 4946981; Ref. Zh. Khim.,
220425P (1991).

1403



13. Y.-L. Lin, Ch.-S. Wu, S.-W. Lin, and D.-Y. Yang, Bioorg. Med. Chem. Lett., 843 (2000).

14. I. A. Strakova, E. Yu. Gudriniece, Ya. Ya. Linaberg, A. Ya. Strakov, and D. R. Kreicberga, Khim.
Geterotsikl. Soedin., 520 (1970).

15. I. A. Strakova, Ya. Ya. Linaberg, and E. Yu. Gudriniece, /zv. Akad. Nauk LatvSSR, Ser. Khim., 188,
(1968).

16. A. Ya. Strakov, Yu. B. Sliede, D. R. Zicane, and 1. A. Strakova, Izv. Akad. Nauk LatvSSR, Ser. Khim., 81
(1977).

1404



	Chemistry of Heterocyclic Compounds, Vol. 41, No. 11, 2005
	3-ARYL- AND 2,3-DIARYL-4-OXO-4,5,6,7-TETRAHYDRO-
	INDAZOLES. 1. REACTIONS OF PHENYL- AND TOSYL-
	HYDRAZONES OF DIMEDONE AND CYCLOHEXANE-
	1,3-DIONE WITH SUBSTITUTED BENZALDEHYDES
	I. Strakova, A. Strakovs, and M. Petrova




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


