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Wikstroemia viridiflora (Meissn.) Hook. [ ( = W indica
C. A. Mey) 15 reported to be cffective in various ail
ments [ 1]. Chinese workers have reported diuretic ach-

*CDRI Communication Mo. 2004, Wikstroemia viridiffora
was collected and identificd by Mr. B. N. Mchrotra from
Gindi Park, Madras, and a voucher specimen No. 701K, has
been preserved in the Herbarium of the Institute.

vity in the bark and root cortex from which a flavonoid
glycoside. wikstromin. was isolated [2] Recenth
crude plant extract was shown to exhibit potent ant
cancer activity[ 3]

The EtOH extractive of the plant was macerated suc-
cessively with hexane and EtOAc and the anticancer acti-
vity was found to reside mainly in the EtOAc fraction.
This fruction on gross separation on Hyflosupercel gave
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a CyH, cluate which showed 4 spots on TLC and its
purification by various chromatographic procedures
finally led to the isolation of substances A, B, € and
D. One of these, D being a new substance, has been
named as wikstromol.

Wikstromol, C,,H,,;04, was phenolic in nature, IR
absorption bands at 3513, 1768 and 1600, 1500, 1403
em™! indicated the presence of a OH. a y-lactone and
an aromatic ring respectively in the molecule. Tt showed
UV absorption at 215 (log € 4.014), 232 (log € 4.071)
and 282 nm (log € 3.748) which was similar to that of
matairesinol and other lignans which have been charac-
terised from this plant (see infra). Its MS did not exhibit
M* but a base peak at m/e 137 arising from the [ragment
ion (OMe:OH)}-C,HsCH, gave further cvidence that
wikstromol is a lignan. Its PMR spectrum displayed sig-
nals for six aromatic H (7.00-6.48), C-4 mecthylene as
an unresolved broad doublet centered at 403, Cq methy-
lene as a quartet centered at 3.02 and a complex multi-
plet due to the three protons on C-3, C-5 at 2.3-295
ppm. It yielded a diMe ether, C,,H,,0,, M*402, and
when PMR spectrum of this derivative was recorded
with TAI, one proton singlet (-CONHCOQO-) appeared
at 9.1 ppm indicating the presence of an aliphatic OH
group.

@n acetylation wikstromol yielded two acetyl deriva-
tives. The triacetate, M ™ 500, exhibited IR bands at 1786,
1770, and 1740 cm™' for a five membered lactone,
phenolic and aliphatic acetates respectively. Its PMR
showed acetoxy Me signals at 2.3 (for two) and 2.23 ppm
(for one), but when the PMR was recorded in C Dy, these
signals suffered a marked paramagnetic shilt to 1.80 and
1.56 ppm respectively and the protons of the aliphatic
region were better resolved for an unambiguous assign-
ment. Thus, the C, 5 proton broad multiplet appearcd
at 1.88-2.52. the AB quartet of C, methylene appearcd
at 293, J 14 Hz, and the C-4 methylene appeared as
two triplets at 3.7 and 4.12 ppm. The scparation of a
lactone methylene signal is markedly solvent dependent
and its appecarance as triplets indicated that J,,; of this
methylene is ca equal to J4 4 (eis) and J, 4 (rrans) and
all the J values are 8 Hz. A similar obscrvation has been
reported in the case of helianthoidin [4].

The PMR of the corresponding diacetate showed sig-
nals for only two aromatic acetoxy groups (2.3 ppnil.
Under more vigorous conditions the diacetate could be
converted to a triacetyl derivative. Thus, the presence
of two phenolic and one aliphatic OH in wikstromol
was confirmed and the nature of aliphatic OH was ter-
tiary because of the absence of any diamagnetic shift
of a carbinol proton on acetylation and the inertness
of wikstromol to MnO, oxidation.

Wikstromol diMe ether on LiAIH, reduction yielded
a compound (I) M ™ 406, which was identificd as carinol
diMe ether by direct comparison (mmp, IR, UV, PMR,
MS) with an authentic sample. A similar treatment of
wikstromol led to the production of carinol [5] which
confirmed the bisguiacyl moiety in the molecule. The
stereochemistry at centres C-2 and C-3 is identical with
helianthoidin, because of the similarity of the benzylic
and lactone methylene protons signal in the PMR spec-
tra of the two substances in C,Dy, as previously men-
tioned. The structure of wikstromol is, therefore, cluci-
dated as (2).

The substances A, B and C were identiticd as arcti-
genin, matairesinol and pinoresinol [6] respectively.
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Fig. 1.

EXPERIMENTAL

Mp's are uncorrected. PMR speetra were recorded in
CDCly with TMS as internal standard. R, values refer to Si
gel plates using FeCly-KFe(CN), as spray reagent. The
EtOH extract of the powdered plant (3 kg) was macerated
successively with hexane and EtOAc to yield hexane-soluble
(23 g) and EtOAc-soluble (57 g) fractions. The latter [raction
was chromatographed on Hyflosupercel (300g) and C.H,
(17 g). E1OAc (34 g) and McOH (3 g) lractions were collected.
The CgHg eluate was re-chromatographed on Si gel (500 g)
in CeH-MeOH (99 : 1) and 62 fractions (150 ml each) were
collected and screened for various components by TLC in
C H,~-MecOH (24 :1). Substance A was obtained from eluate
3 (0713 g) by re-chromatography on Si gel (C,Hs~MeOH,
99 :1). From eluates 4-9 (3.16 g), substance B was isolated by
dry Column Si gel chromatography (CHCl,-MeOH, 99.5:0.5).
Substance C was isolated via its acetyl derivative from chro-
matographic fractions 10-21 (1.87 g). The purification of the
substance D was achieved by chromatography of fractions
37-62 (3.73 g) on Si gel in CHCl,.

Componnd A (aretigenin). Co H, 0 372 (M "y mp, 99 100,
Ry 04 (C,Ho-MeOH. 24 :1). 200" (nm): 230, 281 (log € 4.16,
'*76] Vil {-.m“}: 3400 (OH). 1768 (y lactone) 1605, 1520,
1470 (aromatic). PMR (ppm):2.58 (4H. br s, C-5. 6). 2.9 (2H,
br, C-2.3), 381 (9H, 5, OMe). 3.9 440 (2H, m, C-4), 4.8 (11,
br, OH quenched by D,0), 6.5-6.92 (6H, m, aromatic H).
Monoacetate. amorphous, v 1786 (phenolic QAc) PMR
{(ppm): 2.28 (3H, 5, OCOMe). MS (m/¢) (M* absent) 372, 352,
324, 315, 287, 278, 234, 223, 191, 149, Monomethylether. mp
125-26",

Compound B (matairesinol). C,y,H.,0,. 358 (M7), mp.
115-116", R, 0.2 (C,H,~MeOH, 24 :1). 259" (nm): 232, 283
(log e 4.06.3.74). vh% (cm™'): 3560 (OH). 1765 (y-lactone) 1600.
1505, 1463 (aromatic). PMR (ppm): 2.53 (4H. s, C-5, 6). 295
(2H. br, C-2, 3), 3.86 (6H, 5. OMe), 3.95-4.4 (2H, m, C 4),
4.65 (2H quenched by D,0). 6.4-7.0 (6H, m, aromatic). Diace-
tate. mp 1107 DiMe ether. mp 125-26°,

Compound  C (pinoresinol).  CyH3.0,, mp  118-120°
(o] + 84.07 (¢, 2.0 Me,CO). ALt m): 208, 230, 283 (log
€ 4.20. 4.24, 3.657). VI (em ™ '): 3420 (OH). 1600, 1510, 1460,
(aromatic). PMR (ppm): 3.05 (2H, m. C-f5). 3.9 (2H. m, C-y-ax.)
4.25 (ZH, m, C-y -eq.) 4.73 (2H. d. C-x H), 6.82-6.86 (6H. m.
aromatic), 4.15 (ZH. OH quenched by D,0). MS: (m/e): 358
M?™, 344, 327, 291, 272, 259, 234, 221, 205, 196. 191,151, 137.
Diacetate. mp 165-166". vh30 (em™'): 1754 (phenolic OAc).
MS: (mfe, 442 (M '), 400, 358, 328, 234, 221, 205, 179, 163,
152, 137. DiMe ether. mp 107, )

Compound D, (wikstromol). Colourless powder [H],;, +72°
0.37. CHCl,). Ry, 0.29 (CgH-MeOH, 24 :1). 255" (nm): "15
232, 282.5 (log € 4.014, 4.077. 3.748). v$HM (cm” ): 3513 (OH).
1768 (7 lactone), 1600, 1513, 1463 (aromatic). PMR (ppm):
2.3-295(3H. m, C-3.5). 3.02, (2H. ¢, J o 14 Hz, C6 methylenc),
253 (1H. hr. OH quenched by D,0), 3.85 (6H, 5. OMe), 4.03
(2H br d, C-4 methylene), 5.65 (2H. hr. OH guenched by D,0)
648 7.00 (6H. m. aromatic H).

Wikstromol diMe ether, Wikstromol (100 mg) was reacted
with cthereal CH N, at 00 and the progress of the reaction
was followed by TLC. After S days a single spot was obtained
and the reaction mixture was evaporated to vield a viscous
residue (114 mg) which was purified by filtration through neu-
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tral AlLO, and crystallized from McOH, mp 96 97" [7],
435 (¢ 147, CHOL) 249 (nm): 231, 261 (log e 4.510. 3.730),
P e Ty 3560 (OH). 1770 (3 lactone), 1600, 1510, 1400
(aromatic). PMR (ppm): 2.0-29 (3H, m, C-3, 5) 298 (2H. ¢,
Jan 14 Hz, C-6, methylene). 303 (1H, OH quenched by D.O).
IES (12H. 5. OMe), 408 (211 br d. C-4 methylencl, 6.5 6.9
(6H. m, aromatic H). MS (mie): 402 (M "), 387, 373, 345, 327,
306, 294, 278, 263, 250, 233, 219, 195, 151, 135 Found: C,
63.00: H, 6.1 C,,H,,0, requires C, 63.1: H. 6.2%,

Wikstromol triacetate. Crystallized from EtOH mp 1627,
[2]p + 1188 (¢ 156, CHCL), A" (nm): 226, 274, 280 (log
€ 404, 3.72. 3.69). vRY (em ') 17806 (phenolic OAc). 1770 (3
lactone). 1740 (OAc). 1600, 1510, 1460 {aromatic). PMR (ppm}:
2.3 (6H, 5. OCOMe). 2.23 (3H. 5. OCOMe). 2.34 =306 (3H.
m. C-3.58), 316 (2H. q. Ja 14 Hy. C-6 methylenc), 385
(6H. s. OMe) 4.25 (2H. br d. C-4 methylenc), 6.44 7.2 (6H,
m, aromatic H). Ms (m/e): 500 (M '), 458, 416, 374. 398, 356,
220 and 137. Found: C, 62.95; H, 5.75 C,.H,30,, requires
C, 62.4: H. 5.6%,

Wikstromol diacetare. Colourless powder, ' (em '): 3450
(OH). 1760 (phenolic OAc). PMR (ppm): 2.3 (6H, 5, OCOMe)
24-3.16 (AH. m, C-3. 5). 3.05 (2H, 4. J oy 14 Hz, C-6 methylene).
3.80 (6H. 5. OMe), 4.09 (2H, hr d, C-4 methylene), 6.6-7.1 (6H,
m, aromatic). MS (m/e): 458 (M ). 416, 374, 352, 323. 280,
265, 233, 210, 205, 192, 155, 149, 137 (base peak).

LiAlH , reduction of wikstromol dimethyl ether. To a soln
of wikstromol diMe ether (206 mg) in THF, a suspension of
LiAIH, (400 mg) in Et,O was added and refluxed for 3 hr.
The mixture was worked up and the residue (185 mg), showing
one major spot on TLC (R, 0.25, C,H, MeOH, 23:2), was
purified by chromatography over Si gel. The CHCI, cluate
yielded @ residue (131 myg) which crystallized from hexane
~CH, (1 :1) as colourless needles (50 mg), mp 130 1317 [a]p.

1791

PO (e 1O, FLOH) AROM (mm): 230, 280, 290, KB (em™!),
W0, (O, 1600, 1517 and 800 (aromatic). PMR (ppm): 2.05-
208 (1H, m, C-3). 27-3.12 (2H. i C-5). 292 (2H, 5, C-6), 3.0~
33 (2H. br. OH quenched by D,0), 3.52 (2H, s, C-1). 3.7
(2H. brd. C-4) 385 (12H, 5. OMe), 6.68-7.00 (6H. m, aromatic
1. MS (mic): 406 M ', 388, 357, 254, 237, 219, 189, 160, 15].

Found: €, 6438: H, 7.42 C,,H,,0, requires C, 6520; H,

7.35%
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