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SYNTHETIC AND MODIFIED ISOFLAVONOIDS
XVIII. SYNTHESIS OF 7-ISOPROPOXY-SUBSTITUTED
ANALOGS OF PSEUDOBAPTIGENIN

V. P. Khilya,® A. Aitmambetov,® and G. Berdimbetovab UDC 547.814.5

7-Isopropoxy derivatives of isoflavones have been synthesized from 1,3-benzodioxole, 1,4-benzodioxane, and
1,4-benzodioxepane analogs of pseudobaptigenin. Their structures have been confirmed by PMR.

The majority of isoflavone derivatives are ethers of hydroxyisoflavones. For example, maxima isoflavone B is the 7-
dimethylallyl ether of pseudobaptigenin, and maxima isoflavone A, isolated from the roots of Tephrosia maxima Aers, has a
3',4’,7,8-bismethylenedioxy structure. It is known that the 7-isopropoxyisoflavones and their derivatives possess anabolic
activity and are used as drugs for curing ischemic disease of the heart [2].

In order to obtain alkyl ethers at a hydroxy group in position 7, we have studied the alkylation of 7-
hydroxyisoflavones with isopropyl iodide. We made an attempt to synthesize the corresponding 7-isopropoxy derivatives in
a series of isoflavones with 1,3-benzodioxole, 1,4-benzodioxane, and 1,5-benzodioxepane nuclei. The starting materials for
the syntheses were the 7-hydroxyisoflavones (1-3), which have been described in [3-7].

TABLE 1. Characteristics of Compounds (4-6)

Compound | Yield, % | mp,°c | £mpirical | Sohemfor
4d 85 158-159 CayHyp05 EtOH
se a7 136—137 C22H2205 EtOH ., H,O
ig 9% 134-135 CaH19F30s EtOH
4h 98 122-123 C22H2204 iso~-PrOH
4i 71 149-150, Cz3H240s iso-PrOH
4] 97 114-1i5 Ca3H2 F404 EtOH - H-0
41 97 135-136  CuaHa405 iso~PrOH
4m 52 0%-109 ‘CasHu60s5 EtOH
40 00 97-98 CasH2805 EtOH
5a 96 121-122 CaoH 1505 EtOH
Sb 923 167-168 C1H2p0Os EtOH
5¢ 84 173-174 Cy3;H7F404 EtOH
5d 89 T3-74 CaaH2:05 EtOH- H20O
Se ] 144-143 CyiHy404 MeOH - HaO
5g 74 141 Ca3Hy F450s EtOH
Sh 87 8889 Ca3Hp405 EtOH,” H,0
Si R1 156-157 Ca4H2605 EtOH
SJ #1 128-129 CagHo4F304 EtOH
Sk 80 96 CyoH20s EtOH
3] 99.8 118-120 Ca4H260s EtOH
Sm 84.5 111-112 CasHayOs EtOH
s5n 74 211-212 CasHag0s EtOH
6b 94 141-142 C22H2205 EtOH
6n a1 128-129  CasHnO;s EtOH

a) Kiev Taras Shevchenko University, Ukraine. b) KIEN, Karakalpak Division, Academy of Sciences of the Republic
of Uzbekistan, 742000, Nukus, pr. Berdakha, 41. Translated from Khimiya Prirodnykh Soedinenii, No. 3, pp. 365-369, May-
June, 1997. Original article submitted January 10, 1996.

278 0009-3130/97/3303-0278$18.00 ©1997 Plenum Publishing Corporation



LN 0T 8= 1T P'MIgyy (%'2) o
ey (ST:4PPOOL  (S8)PERL  181°) 'bEST 2 H

SHTY G ZHE T L PEL9 Pli'L 1£°1

SO} (R M "L-H "6 w989 $¢8 9 S¥1 69y 1660 " wg9'y *199°C UL - f¢
SGY (811 L-H TS Wy g' R (A S N 1€6°0 "Wwz9t *1y9'g SO06 ¢ S0E'C 1
SKL'Y [CRIRA TS TR 1] S¥1 9 %1 -09°F% 166°0 "WYY 116977 $96 2 SI8L ys
SERY (8-H "2-11 G-p U8R o S0U6'9 6Y1 6L ¥ 1921 b8LT si0o'® - EXY
S6CY (811 "£-0] "6-F] W)GL'9 $:719 [A 4 IS N 10Z'1 'b89'C ST6'L S8C'T ¢
SRYY (811 °2-11 '¢-1 w0’ SL1'9 191 79°F 1271 'b99°T SE0'8 SCR'L pPs

(5°20) ’
SOL'¥ (811 "2-1 "¢ HC unzyy P68'9 A N2 (STSYPPY6Y  (S8)PHO'R = 28
$8C) B L1061 w89 (s2)PR9 EF 19y (ST'S8)P'P69  (S8P6N'Y S0E'¢ qe
(8-H 'L-H ' w)E69 ’
SLTY HSH "ZHT-F "M ‘P90 L (STPGLY GE'Y 199°% (5T:S8IP'PIBY  (SB)PYVI'R SI8L es
. (L-H "ZHE=[ "1 'P)£6'9
(911 "ZHO'Z 8= "HI ‘P'P)LIY 198°0

$20°9 et ZHEZ TH PYgL XA A FEI8¥ 198°0 w9l 119¢g SEL L w9y 11942 ._OQ
(LHZHS -1 HE 'PY96'9
W91 ZHT 8 T THI P69

S10°9 (V1 "ZHZ=1 'HI "PY6L'9 S¥I'L 2E7)V8F . 1880 ‘W8S 1109 L 161 1 'bipa-g Ly
(11 "ZH 8~1 "1l "Dy 6
(- TZH o8 010 PPGY'y

(FUCZHT I Mgy sklI'L CEI €8 LYAN I 1254 RN M hrsy Jv

(LH' V-Hunog 9 SI89 Wortosy 1€6°0 "Wag | 1189 $96°2 - ry

(L1911 'uyl g siL'9 6E°1 “C9°F 160 w89 1 1369°¢ SI6’L $92¢ 1y

(211 °9-1) 'v-1] "wys6'9 SL'9 €71 09} 160 'wLel 119 $6'L SOLL yy

-1 0-H unysg 789 C€F) 69y 12¢1 b0Le SC6L - 3y

CL-HE 91 b= unzeg s7.La GE T ey 1T b S68°2 897 7 a
(-1 "ZHR " HIPive
(HHZH 0T 8- PP)9L9

suy'¢ SU-HCZHZ UHiPno SOL'Y 9gl ey 10Z'1 b89'T S86 2 -4 Py

anpisal oiajay] 8-H__ Jdos tp ‘L-HORW] 9y [ oH | 4]
~0"(F11.))0- 3 jo suojolrd Sura auowoayd ay jo sucjord punod
(zH ‘[) wdd ‘¢ -woen

900D ut (9-v) seuoaryyosikxodoxdos]-, oy Jo exoeds YN AU W SHIYS [ESWLYD) T FTEV.L

279



‘Op-OSINQ ur uaxe) enoadg,

(6-H'ZH 8= 'HI ‘P)20°L

ubyi'e ZH 0T 8= ‘HI 'PP)8L'Y 168°0
AN “(9-H'ZHZ=[ 'H) 'P)EY9 S'ElL FET] S8y 191°1 begg SezLL wgg'| *365°C U9
uboz'z (6-H ‘ZH 8= "HI ‘P)£0"L (a4
ey (8-H '9-H)0'L-$8'9 p o089 6671 '99°F% wo'L~18'9  (SIMIIg S8CC 9
(8-H ‘ZH 8=( "HI 'P)06'9
‘ZHO'T '8~ "HI ‘BP)99°9 1980
S8y (SH'ZHZ=[ "HI"'P)TL'9 sTiL SE1 S8y 19174 tbysg SyLL wigg'§ :1pgg WS
(8-11 "ZH 8= ‘M1 'p)88’9
‘ZHO'T '8={ "I ‘PP)99'9
S8V ‘(S0 ZH 2= "HI PieL9 stiL ' esy 14870 WS 6877 Siee 181°1 tbgeg ,ue
(8 H ZH 8= "HiI P)68'9
F(CHEH 07 8T "1 PPr)Lgg
S8L'Y (SH ZHZ=f "HI 'PaLy sL FEIRRY 1911 tbrgg SSLL 1911 bys'T J8
(8-H 'ZH8= ‘HI 'P)6'9
anpisal 8-H  [1des 'pL-HOBI T. ¥ ] sH | (A
-0“¢id)o- oJajay ay jo suojosd dur1 auowols ay) jo suojoid punodwo)

(zH ‘D wdd ‘¢

(penunuod) 7 414V.L

280



The alkylation of the 3-(1,3-benzodioxol-5-yl)-7-hydroxychromones (1 d,e,g-j,l,m,0) with isopropyl iodide formed
compounds (4-d,e,g-j,1,m,0)

HO R

a: R=R;=H; b: R=Me, R;=H; c: R=CF3, Ry=H; d: R=H, R,=Et; e; R=Me, R;=Et; £: R=CF;,
Ry=Et; h: R=H, R{=Pr; i: R=Me, R{=Pr; 1z R=CF3, Ry=Pr; k: R=Et, R;=H; l: R=Et, R,=Et;m:
R=Et. Ry=Pr:n: R=Pr, R,=Et; 0: R=R,=Pr;

4: n=1; 8: n=2; 6: n=3

1.4:d7e,g-j,l.m,o: 2,5:a-e,g-n ; 3,6: b, n.

The analogous isopropylation of the 3-(1,4-benzodioxan-6-yl)-7-hydroxychromones (2 a-e,g-n) and the 3-(1,5-
benzodioxepan-7-yl)-7-hydroxychromones (3 b,n) led to compounds (5 a-e,g-m) and (6 b,n) respectively.

The physical constants, analytical results, yields, and PMR spectra of the 7-isopropoxy derivatives (4-6) are given in
Tables 1 and 2. The PMR spectra confirmed the structures of these compounds.

The PMR spectra of compounds (4—6), measured in CDC13, contained the signals of protons relating to the
chromone and the heterocyclic fragments of the molecules. The protons of the isopropyl group appeared in the form of a
doublet and a septet in each case.

Thus, the alkylation of 7-hydroxyisoflavones with isopropyl iodide enables new compounds with a 7-isopropxy group
to be obtained. In a study of the biological activity of the new pseudobaptigenin analogs it was found that some of them
possess a pronounced hypolipidemic activity.

EXPERIMENTAL

The course of the reactions and the purity of the compounds obtained were monitored by TLC on Silufol UV-254
plates in benzene—ethanol (9:1). PMR spectra were taken on a Bruker WP-100 SY instrument in CDCl; relative to TMS
(internal standard). The analyses of all the compounds corresponded to the calculated figures.

The 3-Hetaryl-7-isopropoxychromones (4-6 a-e, g-0). A hot solution of 10 mmole of the appropriate 7-
hydroxyisoflavone in 200 mi of dry acetone was treated with 4.14 g (30 mmole) of freshly calcined potash and 1 ml (10
mmole) of isopropyl iodide, and the mixture was boiled for 15-25 h. The end of the reaction was determined by TLC. Then
the inorganic residue was filtered off and was washed on the filter several times with hot acetone. The acetone was distilled
off under water-pump vacuum, and the residue was crystallized from a suitable solvent.
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