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NEW GOSSYPOL IMINES

Kh. L. Ziyaev, F. G. Kamaev, N, 1. Baram, UDC 547.656:551.2.548.737
L. Biktimirov, and A. I. Ismailov

Information is given on new gossypol imines. The use of hydrazines as the imine components produces Schiff
bases of gossypol existing in the benzoid form.

It has been shown previously that the form of physiologically active gossypol (GP) imines is determined by the nature
of the amine introduced at the aldehyde groups [1], and, at the present time, substances have been found among them that
possess interferon-inducing [2], antiherpetic [3], and antioxidant [4] activities.

R=HN=CH OH OH CH=NH-R
o
HO
CH CH
HaC Chy HyC CH3
R R
1 HSO3CHCHy —
2 CoHsCHIOH) ~ 1% C1 []

3 (CHRC(CH N —

4 CollsCH(CHOM) =~

§ (HOCH2)3C —

6 Br(CH)»CHy — 17
7 NBC ~CHy—

8 (CNICgIg~—

9 (HOOCCHNHCOM gH 4=
10 (HOMN CICH3)) ~CrHg—
11 (CH;\;'L:H-_.N‘.;m—-

12 ”'KT 19

o
o)
T
(3%

—Z

-
x

N
N
13 <=2-— 20 Hy—
N CER
N—C! 21 Hy—
1w {
N . N\ ,
<l 22 H3C~ N—(CH3)3—~
\—/
15 N H3C_ CH3
H3c® CH3
Cre®
24
O
H3C=CH=CH3
25
H3C
“Hy~—
CH3

A. S. Sadykov Institute of Bioorganic Chemistry, Academy of Sciences of the Republic of Uzbekistan, Tashkent, fax
(3712) 62 70 71. Translated from Khimiya Prirodnykh Soedinenii, No. 5, pp. 703-706, September-October, 1997. Original
article submitted March 31, 1997.

0009-3130/97/3305-0545$18.00 ©1998 Plenum Publishing Corporation 545



TABLE 1. Some Physicochemical Characteristics of the New Gossypol Imines

Compound mp, °C | Ry (acetone) UV spectrum: Ay, Empirical Yield, %
No. nm (log &) (acetone) formula

1 312-314 0.62 370(4.73) CuHoN2013S; 58.6

2 243245 0.71 435(4.29) CasHN20g 794

3 2H0-282 0.58 380(4.27) CisHN1Og 455

4 255257 0:89 445(4.45) CasH Ny O 63.3

s 295-297 0.9° IN0(3.95): 405(4.30) CasHgN,Oy; 24

6 H-1KG 09 380(3.95) CaHaBrN;Og 80.0

7 >360 0.73 455(4.05) CaqHaN4Ogy 57.9

8 294-295 0.8 380(4.30) CuuHaNO; 87.5

9 >300 0.51 450(4.45) CaHuNOy, 68.05

10 292-295 0.82 450(4.05) Cs2H72N04 62.6

11 235-237 0.73 430(4.45) CsHgN20g 95.9

12 248-250 0.82 430(4.22) C34H3N3Og 73.4

13 275-278 091t 445(4.21) CoHFeN:0s B34

14 214-218 0.89 380(4.73) C3sH3;ClNgOg 80.2

15 257-258 0.7t 450(4.82) CaaHaN4Og 89.6

16 265268 0.7¢ 455(4.43) CuHssN4Qy 91.3

17 246248 0.65 460(4.52) C4oH3sC12N4Og 743

18 201-201 0.80 430(4.25) CagHoN208S; 634

19 >300 0.79 440(4.60) CaoH3sNOp 89.6

20 225-227 0.R1 410(4.35) CaattaNOs 96.0
21 245-247 0.85 340(4.40) CaaHaN(Os 97.4

22 285-290 0.89 440(4.52) CuiHeNsOg 84.8

23 242-244 0.65 390(4.69) CaaHgaN4Og 595

24 170-172 0.73 385(4.05) Cs2HgoN20y 78.6
25 188190 0.73 395(4.26) CroHgaN2Og 8.2
26 172-175 0.85 370(4.18) CaHusN4Og 68.4

27 256 (decomp,) 087 395(4.40) CHsNOg 52.6
_‘237 __2560-252 0.85 $R0(4.60) C4aH32F 1aN4Og 91.9

*Acetone —ethanol (1:9) system.
T Acetone —toluene (6:4) system.

In the present paper we give the results of a study of the physicochemical properties and structures of new
Schiff bases synthesized by the reaction of GP with aliphatic, aromatic, and heterocyclic amines within the framework of a
program of joint investigations with the AO Syntest Ltd.

Compounds (1-25) consisted of brightly colored pulverulent substances with high melting points, the majority of which
were sparingly soluble in organic solvents and insoluble in water (Table 1). For this reason it was possible to record the PMR
spectra of only some of them.

The PMR spectra of compounds (1-25) demonstrated the presence of a doublet of an imine proton broadened to various
degrees, which confirmed [5] the existence of these substances in the quinoid form, when doublet splitting is due to a vicinal
SSCC in the =CH—NH— fragment.

At the same time, in the case of compounds (26-28), when hydrazines had been used as the amine components, the
signals of the CH and NH protons in the PMR spectra had the form of narrow singlets, which showed that these compounds

existed in the benzoid form with the classical —CH=N— fragment.
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EXPERIMENTAL

The Schiff bases of GP were obtained as in [6]. UV spectra were taken on a SF-26 spectrophotometer at a
concentration of 0.002% with a cell thickness of 1 cm.

PMR spectra were recorded on a Varian XL-100 spectrometer with a working frequency of 100 MHz in CDCL,
CD;0D, or (CD5),CO.

TLC was conducted on Silufol UV-254 plates. The nitrogen analyses of the substances corresponded to the calculated
figures.

2,2'-(8,8'-Diformyl}-1,1',6,6’,7,7'-hexahydroxy-5,5’' -diisopropyl-3,3'-dimethyl)dinaphthalene Bis(2,3,4,5,6-penta-
fluorophenylhydrazone) (Compound 28). A solution of 0.52 g (0.001 mole) of gossypol in 15 ml of ethyl alcohol was treated
with a solution of 0.39 g (0.002 mole) of 2,3,4,5,6-pentafluorophenylhydrazine in 10 ml of ethyl alcohol, and the mixture was
heated on the water bath for 3 h. The precipitate that deposited after cooling was filtered off and washed with ethyl alcohol
and diethyl ether and was dried. Yield 0.8 g (91.9% of theor.). Mustard-colored powder. PMR spectrum (CDCl;, ppm): 13.20
(1H, s, NH); 10.06 (1H, s, =CH); 9.48 (1H, s, OH); 7.66 (1H, s, H4); 7.50 (1H, s, OH); 4.02 (1H, M, isopropyl CH); 2.08
(3H, s, CH3); 1.58 (6H, d, J = 6.45 Hz,, 2 X isopropyl CH,).
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