SYNTHESIS OF 3-PHENYL-5-METHYL-4-ISOXAZOLYLHYDRAZINE
AND SOME HYDRAZONES DERIVED FROM IT
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We have previously synthesized a series of 3-phenyl-5-methyl-4-isoxazolylhydrazines, which are of in-
terest as biologically active compounds [1, 2]. Our intention in the work described here was to synthesize 3-
phenyl-5-methyl-4~isoxazolylhydrazones and examine their biologic activity.

One of the methods for the synthesis of the starting 3-phenyl-5-methyl-4~isoxazolylhydrazine (I) is re-
duction of the product of diazotization of 3-phenyl~5-methyl-4-aminoisoxazole (II).
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Aminoisoxazoles can be diazotized under normal conditions [3]. However diazotization of amine II in
aqueous mineral acids formed the diazoamino compound, triazene (IIT), in quantitative yield. One of the rea-
sons for the formation of the friazene is the low basicity of amine II (we determined its pK, as 7.45 by po-
tentiometric titration of its hydrochloride). We were able to prepare the diazo compound only by anhydrous
diazotization with nitrosylsulfuric acid following [4]. However, the large quantity of sulfuric acid caused dif-
ficulty in the subsequent reduction and in the isolation of hydrazine I. We therefore developed a method for
the diazotization based on that of Simon and Brodka [5]. However a small amount of the triazene was formed
in this case.

We reduced the diazo compound with tin dichloride in hydrochloric acid. The base of hydrazine I de-
composed in air; its hydrochloride was stable.

Reaction of hydrazine I with carbonyl compounds gave a series of hydrazones (IV-X).

We verified the structure of the hydrazones by UV and IR spectroscopy and polarography. The UV spec-
tra of hydrazone IV-X have two maxima in the 225-270 and 302- 370 nm regions, The IR spectra contain the
characteristic C = N stretching frequncies in the 1655-1620 cm™ reglon a broad band at 3380-3150 cm™!
(vNm), and a band at 1580 em™? vc= Q-

We carried out the polarographic reduction of the hydrazones at the rotating platinum disk electrode in
the aprotic solvent acetonitrile. In the working potential range (from 0 to —2 V) the polarograms of the syn-
thetic compounds are one-step s-shaped curves, with the exception of the two-wave polarographic curves of
reduction of hydrazones V and X, which contain a nitro group. The polarographic curves correspond to irre-
versible one-electron transfer with the formation of the radical anion [6, 7].

The polarographic process of all the compounds is diffusional, which is supported by the adherencetothe
linear dependence iy = f(w!/?) derived from the Levich equation [8] for the diffusion process at a rotating disk
electrode.

The reduction potentials of the hydrazones are summarized in Table 1.

We examined the antiviral activity of the hydrazones toward influenza viruses A2 and B in tests on de-
veloping chick embryos and mice. The protective index of the hydrazones are 33-46%.

S. M. Kirov Ural Polytechnic Institute, Sverdlovsk. Translated from Khimiko- Farmatsevticheskii Zhur-
nal, Vol. 14, No. 9, pp. 76-79, September, 1980. Original article submitted March 24, 1980.

636 0091-150X/80/1409-0636 $07.50 © 1981 Plenum Publishing Corporation



*3UBXOTIpP .. JOYOOT8
WOIJ A Pue {JOYooTe sNoonbe WOy TA fOUBXOIp WOIF ITA f[OYOO[8 WOII PAZI[[BISAID 8I0M X PUB “IIA ‘Al spunoduion ‘o0
"66°9T D % ‘pPorernore) *G6°9T O :% ‘Punof

9% I— | 6401 ¥ 21| 87 | GE'E9 FOYNYIHTTD | 8'L1|82Y | Lb'eo| g—Edl (foyoore) 0¥ HO-"%~onu-p |y
- 18'0 | g¥'eT | 1£°G | £7°09 +O'NCIO®H™D | 86°C1 | €e'6 | 29'09 | S—&el (toqoore) g'ig -oEEdaﬁoaozo@.mw_w.w X1
— | €8'0| 6501 |8V'L|90GL O'N"H™ | 1701} €5'2 | 81'L | €391 (Toyoore) 0°1g HO ="y -outweifyiotp ¢ | 1117

121 199°0 ] 0L°L1 | 60°G | €1'GL O'N"TH®™D | 9221 | 61'G | gb'eL| 391 (ouexorp) 0°'Sg HO-1410put-¢ | {1A
11— | I8°0 ] 3L'€1| 98°S | L8'0L O'NTH®™D | 89'¢1 | 9v'a | 6'0L| 6801 (UII0F050TU0)  3'97 147 -7 [ =D = (HOY | 1A

87 1— | 180 8971 | 28' | £9'08 | HO'HO ¢'1'"O'N*'H®'O | 86'%1 | €'Y | 8'9S |005—861 (Toycore) 1'0g HO-[Amy=g-onw-g | A
98'1— | 80| 8¥'¥1 | s¥'a|2L'69 FOSNSTHATD | 3eRI | L1'G| 1969 | 9—¥EIT (Toyoore) 0'ee HO-"H*D-HOG | Al

a“g | n Mo .vm“?oﬁ“ BTILLLIO | zg\m : HE Mm o o, cdu (IUAT0S) 0 *PTOLX o _w:E:Mw

*HO—, R
N
d—N-—HN——L—#35py QUIZBIPAYIATOZEXOST-F ~[AY)oW-G~TAUSYJ~E JO SOUODBIPAH ‘T WILV L

637



We assayed their antitumor effect in mongrel mice with the transplantable tumors sarcoma 37, adeno-
carcinoma AK-755, and Lewis's lung tumor. The compounds were administered in starch slurry. We found
that some of the synthetic hydrazones stimulate the growth of adenocarcinoma AK-755 by 27-55%. The com-
pounds had no substantial antitumor effect.

EXPERIMENTAL

The potentiometric titration of 3~phenyl-5-methyl-4-aminoisoxazole hydrochloride was carried out in
50% alcohol at concentration 0.01 M with a pH-340 millivoltmeter using 0.1 N sodium hydroxide; the titra-
tion curve was recorded on a PSR-01 recording potentiometer.

Polarography was carried out with a P-5827M potentiostat and a PDP-4-002 recorder. The reference
electrode was the Ag/Ag™ system in acetonitrile. The supporting electrolyte was tetrabutylammonium iodide.

The IR spectra were recorded on a UR~20 (East Germany) in Vaseline oil and the UV spectra on a
Beckman M-26 spectrophotometer (West Germany) in ethanol.

Analytical thin-layer chromatograph was carried out on Silufol UV-254 plates in the solvent system
chloroform—methanol (8 : 1). The chromatograms were visualized in UV light at 254 nm.

3-Phenyl-5-methyl-4-isoxazolylhydrazone (I). Diazotization. A. Amine I (1.74 g, 0.01 mole) was dis-
solved in hot acetic acid (21 ml). The solution was rapidly cooled to room temperature with ice and slowly
added to a solution of nitrosylsulfuric acid. This was prepared by dissolving finely powdered sodium nitrite
(0.78) in concentrated sulfuric acid (13.3 ml) at 70°C followed by cooling to room temperature. After the
addition the mixture was stirred for 30 min.

B. The amine (1.74 g, 0.01 mole) was dissolved with warming in 7.2% hydrochloric acid (76 ml) and
the solution was pouredinto a stirred water—ice mixture while the temperature was maintained at about 0°C.
Dry sodium nitrite (0.69 g) was added and the mixture was kept for 30 min,

Reduction. To the resulting reaction mixture with stirring and cooling was added a solution of tin di-
chloride (6 g) in hydrochloric acid (60 ml). The mixture was kept at 0°C for 1 h and then 40% sodium hydrox-
ide solution (40 ml) was added until alkaline while the temperature was maintained below 20°C. The hydrazine
was extracted with ether (4% 50 ml). The ethereal extracts were dried over sodium sulfate and ether was
stripped off under an inert gas. The yield was 88% by method A and by 83% by method B.

3-Phenyl-5-methyl-4-isoxazolylhydrazine Hydrochloride. Hydrazine I (1.6 g) was treated with ethanol
(20 m1) saturated with hydrogen chloride. Ether was added and the mixture was left overnight. The precipi-
tate was filtered off and washed with ether. The yield was 92.5%, mp 193°C (from aqueous aleohol), Rf 0.423.
Found, : C 53.58; H 5.61; N 18.21; C115.61. C,H;;N,0HCl. Calculated, %: C 53.22; H 5.35; N 18.64;
C115.71. IR spectrum, v, em™1: 740, 1580, 1625, 2700, 2920, 3215. UV spectrum, nm, (log r): 236 (4.11),
390 (4.98).

2-Hydroxybenzaldehyde 3-Phenyl-5-methyl-4~isoxazolylhydrazone (IV), To a solution of the base of
hydrazine I (1.89 g, 0.01 mole) in solvent (10 ml) was added 2-hydroxybenzaldehyde (1.05 ml, 0.01 mole). The
solution was refluxed for 10 min and then cooled. The precipitate was filtered off and washed with alcohol.
Compounds V~X were prepared in the same way. Some physical properties and the results of elemental an-
alysis are summarized in Table 1.

1,3-Bis (3-phenyl-5-methyl-4-isoxazolyljtriazene (II). To the diazo compound prepared by method A
from the amine (1.74 g, 0.01 mole) was added with stirring and cooling a solution of amine II (1.74 g, 0.01
mole) in ethyl alcohol (5 ml). The mixture was left for 30 min and then neutralized with 309 sodium hydrox-
ide solution and extracted with ether (2 X 100 ml). The ethereal extracts were dried over sodium sulfate.
The ether was stripped off and the reaction mixture was treated with ethanol saturated with hydrogen chlo-
ride. The precipitate was filtered off. The yield was 14.5%, mp 175°C (from alcohol), Rf 0.596. Found, %:
C 55.31; H 4.3; N 16.25; C116.40. CyH;N;O,-HCI, Calculated, %: C 55.56; H 4.43; N 16.10; C1 16.40.. IR
spectrum,.-v, em™!: 780, 1465, 1565, 1615, 1650, 2170, 2800, 3270, 3430.
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