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SYNTHETIC AND MODIFIED ISOFLAVONOIDS
XV. INTERACTION OF SYNTHETIC ANALOGS OF
ISOFLAVONES WITH HYDRAZINE HYDRATE AND ITS
DERIVATIVES

V. P. Khilya?, A. Aitmambetov®, M. Ismailov®, UDC 547.814.5
and L. G. Grishko?

The reactions of 1,3-benzodioxolane, 1,4-benzodioxane, and 1,5-benzodioxepane analogs of isoflavones with
hydrazine derivatives have been studied. It has been found that under the action of hydrazines the new
isoflavones recyclize into 3,4-diarylpyrazones. Their structures have been confiremd by their PMR spectra.

It is known [2-5] that under the action of hydrazine hydrate on chromones and thiochromones containing a Me, CgHs
or OH group in position 3 the pyrone ring opens and the resulting intermediate compounds rearrange into pyrazole derivatives.
We have found that, on being boiled with hydrazine hydrate in alcohol, 7-hydroxy- and 7-methoxyisoflavones with 1,3-
benzodioxolane, 1,4-benzodioxane, and 1,5-benzodioxepane muclei [6-9] recyclize into the 3-(2-hydroxyphenyl)pyrazole
derivatives (2a-p*).
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=R?*=H, R'=Et, n=I1; b: R=R’=H, R'=Pr. n=1; ¢: R=Me, R'=Et, R®=H, n=1.d:
R=R‘=R’=H. n=2; e: R=R?=H, R1 Et, n=2: g: R=R’=H, R'=Pr, n=1; h: Ri=R*<H.
R=Me, n=2 i: R=Me, R'—Et R*=H, n=2: j: R=Me, R‘—Pr RE=H, n=2: k: R=H.
R'=Et, R®=Me, n=1; |: R=H, R'=Pr, R®=Me. n=1:m: R=H. Ri=H., R*=Me. n=2: n:
R=H, Ri=Et. R®=Me, n=2; 0: R =H, R'=Pr. R2=Me, n=2:p: R—H. R'=Pr, R®=Me, n=3

As a result of the interaction of isoflavone (1p) with methylhydrazine a mixtue of the isomeric pyrazoles (3) and (4)
was obtained. We isolated compound (3), formed in larger amount, by fractional crystallization, but the isomeric compound
(4) could not be isolated from the reaction mixture in the individual state.

*No compounds (1f) and (2f) are mentioned in this paper — Translator.
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TABLE 1. Characteristics of Compounds (2) and (3)

Com- Yield, % mp. °C Empirical formula Reaction

pound T time
2a 90 203 - CygH V204 55h
2b 90 177 CygH gN20y 20 min
2¢c 98 98 CygHgN20y 2h
2d 89 224.5 Cy7114N20y 20 min
2e 95 189 Cigll gN20y 20 min
2g 92 197 CoollagN204 10 min
2h l“ 86 217.8 Cigll1gN204 4 h
2i 97 167 CaqliggN204  7h
2 94 157 CpyiipaN90y4 20 min
2k 98 186 CygH | gN20y4 10 min
21 96 177 CaplizgN204 10 min
2m 9 128 CigllieN204 7 min
2n 85 176 CagllagN204 10 min
20 9 157 1 ColipN204 10 min
2p 74 144 | CppllggNqOy 10 min
3 65.9 93—04 CazllagNa0y 'h
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The amount of compound (4) in the mixture was insignificant. The pyrazoles obtained dissolved readily in 5% caustic
soda solution, and with an alcoholic solution of ferric chloride formed blue-green complexes of the chelate type, which showed
the presence of a free phenolic hydroxyls in the «a-positions to the pyrazole rings of the molecules under investigation. The
pyrazole structure of compounds (2) was shown by the separate absorptions of the OH-2 and NH groups [2-5] and aso by the
upfield shift of the H-6 proton by an average of 0.90 ppm in comparison with the position of the peak of the H-5 proton in
the initial isoflavones (Table 2). The pyrazole stucture of compounds (2a-p) was also shown by the broadened signal of the H-5
proton in the pyrazole ring (spin-spin coupling with the proton on the nitrogen).

Details of the PMR spectra, analyses, yields, and constants for compounds (2a-p) are given in Tables 1 and 2.

Thus, investigations of the interaction of benzodioxolane, benzodioxane, and benzodioxepane analogs of isoflavones
with hydrazine derivatives have shown that these compounds are convenient intermediates for the synthesis 3,4-diarylpyrazoles.
The formation of the pyrazoles takes place readily and with high yields, which permits this reaction to be used for preparative
purposes.

EXPERIMENTAL

The course of the reactions and the purity of the compounds obtained were monitored by TLC on Silufol UV-254
plates. The eluent used was benzene—methanol (9:1). PMR spectra were measured on a Bruker WP-100 SU instrrument in
DMSO-dg with TMS as internal standard. The elemental analyses of all the compounds corresponded to the calculated figures.

581



b 60z t101¥ .a-_:.m@_:_mcw_;.o L8'L (YA 89 16L0 TWOET 1Y OEL 88°¢ $9 66 £

b L0T t180Y w L89 SLL 99°Ci 069 10870 WeET t1bET 9L¢g €59 09°6 dz
A w 6L9 18°L oregt 06’9 VIR0 Swiey D opL 8L 969 p1°01 0z
S 07'F w 6L'9 6L'L £9°71 06'9 1860 *b6gT LLe 59 8S°6 uzg

: w oy (k4]
s 61t w 8L oLt §izl P LOL 0089 ‘PP oYY £LE ‘P59 066 we
S 96§ wo (g9 18°L 9921 §8°9 16L0 WP Y1 pET 9L £6°9 656 1z
s 009 w $y'9 98°L 90°€l L69 1 201 th L 6LE 09°'9 S1°0t Az
s LT w LL9 0T SL'6 LL9 1RL0 twSET ) ZET SL6 £b'9 SL'6 fz
S ST¥ w gLy 177 LY6 £L9 1880 byt L86 §E'9 LB6 1z
0 (1 ¥A] B
s Ty w SLY 61T £6'71 ‘P69 709 PP Iy 86°01 ‘PREY £5°6 4z
sy w g9 8L ¥871 v8Y 14870 (WpSY N pbT v9°6 §5°9 8E°6 3z
S 1P w 6Ly RLL sLT 6L9 1901 tbopz 2E°6 8p9 8€°6 a9z
0°8) ©
S €Ty w 789 £8°L 9871 PIoL 0T 08 ‘PP IEY 6L6 ‘P69 vS6 Pz
S §0'9 w189 ST'T v6Tl 189 1160 b LeT 18°01 ] LE6 97
S €6 w (g9 LLL Lzl TRV Vg0 SISt EpT $E6 Sb9 SE6 qz
$ 56°S w 089 8LL 1821 089 1601 thovz 9¢'6 6v'9 8€°6 ez
6-H 10 (8-1D L-H
o:.m_._.o_vnu- wux “m M%mw Nx J%,M._”_ m:._o __/._,‘7,“_ S '9-H $- 4 J.cvw._w_w s ‘¢l s zhio punod
¢ 1
ANPISAL 0FIIIY A} JO SUOIOId sunjoid ajozerkq K1atow jouayd oﬂz JO sumoid e

Op-oSNg W) mo_oNEE_bﬁos.v-obuo:%xo%m:-@-m ays Jo (zH ‘r ‘wdd “9) enaadg YN Y} Ul SPIYS {eauwdy) ‘g mqmﬂr

582



3-(2-Hydroxyphenyl-4-hetarylpyrazoles (2a-p). To a solution of 10 mmole of the appropriate isoflavone (1a-p) in the
minimum amount of hot alcohol (in some cases it is possible to perform the reaction with a hot suspension of the isoflavone
in alcohol) was added 60 ml (120 mmole) of a 2 N alcoholic solution of hydrazine hydrate. The reaction mixture was boiled
for from 10 min to 7 h. The end of the reaction was determined with the aid of TLC. The reaction mixture was diluted with
water until precipitation was complete, and the precipitate was filtered off from the cold solution. The product was
recrystallized from alcohol or aqueous alcohol.

4-(1,5-Benzodioxepan-7-yl)-3-(2-hydroxy-4-methoxy-5-propylphenyl)-1-methylpyrazole (3). To a hot solution of
3.66 g (10 mmole) of the isoflavone (1p) in 70 ml of alcohol was added 2 ml (40 mmole) of methylpyrazine. After an hour’s
boiling, the reaction mixture was evaporated to a volume of 15-20 ml, and the resulting precipitate was filtered off and washed
with alcobol. By crystallization from alcohol, 2.6 g (65.9%) of pyrazole (3) was obtained.
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