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Abstract—Six new acylated ridoids, along with 8-epiloganic acid and ajugol, have been 1solated from the roots of
Rehmanma glutinosa var purpurea On the basis of chemical and spectral analyses, the structures of new compounds
have been established as the 6-O-E-ferulate, the 6-O-Z-ferulate, the 6-O-p-coumarate, the 6-0-(4"-O-a-L-

rhamnopyranosyl) vanillate, the 6-O-p-hydroxybenzoate and the 6-O-vanillate of ajugol

INTRODUCTION

In the preceding paper [ 1], we demonstrated the presence
of 10 phenethylalcohol glycosides and related com-
pounds 1 the roots of Rehmanma glutinosa Libosch var.
purpurea Makino In continuing the chemrcal exam-
mation of the constituents of this plant, we have 1solated
six new 1ridoids (3-8) having various acyl groups along
with two known iridoid glucosides, 8-epiloganic acid (1)
and ajugol (= leonuride) (2). This paper deals with the
1solation and structural elucidation of these new com-
pounds.

RESULTS AND DISCUSSION

Fractions B and C [1], afforded six new acylated
ajugols (3-8), together with 8-epiloganic acid (1) [2] and
ajugol (2) [3-5]

Compound 3, C,sH;,0,,-3/2H,0, showed an [M]*
1on peak at m/z 524 in 1ts FDMS It gave a reddish-violet
colour with HCI [6] and a brown colour with FeCl,.
Furthermore, the 'HNMR [CD,0D, 66.22 (1H, dd, J
= 6.3 and 2.2 Hz, H-3 of iridoid)] and IR [v,,,,, cm ~*: 1690
(ester C=0)] spectral data suggested that 3 was an iridoid
esterified with a phenolic acid. The 'H and '3*CNMR
spectra of 3 are very stmilar to those of ajugol (2) except
for the signals arising from a trans feruloyl group [56.36
and 7 61 (each 1H, d, J = 16.0 Hz, trans olefin); §6.82 (1H,
d,J=8.1Hz),705(1H, dd, J=81and 1.7 Hz) and 715
(1H, d, J = 1 7 Hz) (1,3 ,4-trisubstituted benzene)] [1, 7].
Hydrolysis of 3 with 2% sodium hydroxide affords ferulic
acid and 2.

The 'HNMR spectrum of 3 in acetone-dg shows a
multiplet at 64.91 (1H) and a pair of double-doublets at
52.00 (1H, J =142 and 44 Hz) and 223 (1H, J=14.2
and 6.5 Hz). The latter signals can be readily assigned to
the C-7 methylene in the ajugol moiety because of their
large gemmal coupling constants. The 'H spm
decoupling experiment indicated that the C-7 methylene

*Part 3 1n the series ‘Chemical and Biological Studies on
Rehmanniae Radix” For part 2 see ref [1]

signal 1s coupled with the multiplet signal at §4.91,
therefore this multiplet can be ascrtbed to the C-6
methine. The feruloyl group can be placed at C-6 of the
ajugol moiety based on the fact that the C-6 methine
signal of 3 1s shifted downfield by 1.03 ppm when
compared with that of 2 (§3.92). The '*C NMR spectral
data (Table 1) of 3 also exhibuts acylation shifts, 1 e. the C-
6 methine signal 1s shifted downfield (+ 2.0 ppm), where-
as the neighbouring C-5 and C-7 carbons appear at
higher field { —2.1 (C-5) and —2 3 (C-7) ppm] than those
of 2[5, 8] Accordingly, the structure of 31s determined to
be 6-0-E-feruloyl ajugol.

Compound 4 showed the same [M]* 10n peak as 3.
Compound 5, C,,H,,0,,1/2H,0, FABMS m/z 495 [M
+H]™, also seemed to be a similar compound to 3 and 4.
The 'HNMR spectral data of 4 and 5 are closely
correlated with that of 3 with respect to the presence of
the ajugol moiety. In the case of 4, cis coupled olefinic
signals [§5.81 and 6.85 (each 1H, d, J = 13.1 Hz)] and an
aromatic ABX signal pattern [§6.77 (d, J = 8.3 Hz), 7.76
(d,J =20Hz)and 713 (dd, J = 8.3 and 2.0 Hz)] together
with a methoxyl signal at 63.87 (s) are readily discerned.
By contrast, the 'HNMR spectrum of 5§ shows signals
due to a trans olefin [66.34 and 7.63 (each 1H, 4, J
= 15.9 Hz)] and a p-substituted aromatic ring [§6.81 and
745 (each 2H, d, J = 8 7 Hz)]. These observations imply
that the trans feruloyl group in 3 1s replaced by a cis
feruloyl group in 4 and by a p-coumaroyl group 1n 5.
Moreover, the 13C chemical shifts for the carbons due to
the ajugol moreties of 4 and 5 are quite consistent with
those of 3. This indicates that the acyl groups are also
attached at C-6 of ajugol in both 4 and 5. On the basis of
these observations, the structures of 4 and § are estab-
lished as 6-0-Z-feruloyl ajugol and 6-O-p-coumaroyl
ajugol, respectively

Compound 6, gave an [M +H]* 10n peak at m/z 645 in
the FABMS. The close resemblance of the 'H and '3C
signals due to the iridoid-glucosidic residue of 6 to those
observed 1n 3, 4 and 5 indicate that an acyl group is
located at C-6 of the ajugol moiety. However, the 'H and
13C NMR spectra of 6 show the presence of an additional
sugar linked to the acyl motety Alkaline hydrolysis of 6
with 2% sodium hydroxide-methanol afforded ajugol (2)
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and 6a, C,H,,04. The 'H and '3C NMR spectra of 6a
exhibits an ABX signal pattern [67.21 (d, J = 9 0 Hz), 7.60
(d, J=20Hz) and 762 (dd, J =9.0 and 2.0 Hz)], and an
ester carbonyl [6168.3 (s)], and a methoxyl and a car-
bomethoxyl signal [3.87 and 3 88 (each s)] due to the
methyl vamllate motety In addition, 'H signals at-
tributable to an anomeric proton [§5.49 (d, J = 2 0 Hz)]
and a sec-methyl [8121 (d, J=64 Hz)] indicate the
presence of rhamnose 1 6a. On acid hydrolysis 6a gives
rhamnose and methyl vanillate. Thus, the structure of 6a
1s determmed to be methyl 4-O-rhamnopyranosylvanil-
late The a nature of the rhamnosidic hinkage was shown
by the coupling constant of the anomeric carbon signal
(*Je; w1 =1715Hz) observed in the non-decoupled
I3CNMR spectrum of 6a [9] On the basis of these
results 6 1s formulated as shown.

Compounds 7 and 8 showed [M +H]" 10n peaks at
m/z 469 and 499, respectively, in therr FABMS. The 'H
and '*C NMR spectra of 7 and 8 also contain the signals
of the ajugol moiety With regard to the acid moety,
alkaline hydrolysis of 7 and 8 affords methyl p-hydrox-
ybenzoate and methyl vanillate, respectively, together
with ajugol (2) Thus, the structures of 7 and 8 are
determined to be those of the 6-0-p-hydroxybenzoate (7)
and 6-O-vanillate (8) of ajugol

It has been reported by other investigators that Reh-
mannia glutinosa contains diverse ridoid glycosides such
as catalpol. ajugol, rehmanntosides, etc [4, 10-12] This

2 R=H

3 R = E-feruloyl

4 R = Z-feruloyl

5 R = p-coumaroyl

7 R = p-hydroxybenzoyl
8 R = vanilloyl

paper constitutes the first report of the presence of
acylated ajugols.

EXPERIMENTAL

Mps uncorr 'H and '3C NMR spectra were measured at 200
and 50 1 MHz with TMS as int standard TLC was conducted
on precoated sifica gel and ceilulose plates, and spots were
visualized by spraying with FeCl;, dil H,SO, and
amibine-hydrogen phthalate For prep HPLC, a CIG Si-10
column (1 5cm 1d x 30 cm) was employed Plant matenial was
purchased from Raw Medical Trading Co, Ltd

Extraction and 1solation Fr B (402 g) [1], after removal of
phenethylalcohol glycosides (jlonosides etc), was subjected to
MCI gel CHP20P CC with a mixture of H,0-MeOH
(1 0—1 1) to give three {urther fractions, fr B-1, B-II and B-1I1
Rechromatography of fr B-1 on u Bondapak C;g with an
increasing amount of MeOH in H,O(1 0—1 1)and onsilica gel
with a mixture of EtOAc-MeOH-H,0 (40 2 120 3 1) affor-
ded 1 (109g) and 2 (046 g} Separation of Fr B-IIl by u
Bondapak C;g CC, eluted with a muxture of H,O0-MeOH
(8 26 4), Sephadex LH-20 CC with 40% MeOH aq as well as
prep HPLC with CHCI;-MeOH (8 1), gave 6 (92mg), 7
(136 mg) and 8 (22 mg)

Similarly, fr C [1] was repeatedly chromatographed on MCI
gel CHP20P with H,O0-MeOH (9 1 -3 7), sithca gel with
CHCl;- MeOH (9 1 -8 2), 4 Bondapak C,4 with H,O0-MeOH
(4 1—1'1) and Sephadex LH-20 with EtOH, and was finally
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Table 1. '3C NMR spectral data for iridoids 2-8 (50.1 MHz, CD,0D)

2 3 4 5 6 7 8
C-1 938 93.4 93.4 935§ 93.5 93.5 935
3 1404 140.9 1409 141.0 141.1 141.1 141.1
4 1059 104 5 104.7 104 6 104.5 104.6 1046
5 413 392 39.1 39.3 394 394 394
6 78.2 80.2 80.1 80.3 809 805 80.7
7 50.0 477 479 479 47.8 479 419
8 79.5 79.0 79.0 79.1 79.1 791 792
9 518 51.5 51.5 516 51.7 51.7 S17
10 252 26.0 25.8 26.0 26.2 26.1 26.2
Glucose
1 99.4 99.3 994 99.4 99.4 99.4 995
2 748 74.6 748 74.8 74.7 748 74.8
¥ 77.8 77.8 78.0 78.0 779 780 780
4 71.7 71.6 17 M7 TL7* M7 7
5 78.0 780 782 78.1 781 78.2 78.2
6 629 62.8 629 629 629 62.9 629
Acyl moiety
17 127.6 128.2 1272 125.9 122.5 1229
2 111.7 1151 1311 1175 116.1 1138
3" 150.4 1483 116.8 151.1 1328 1529
4" 149.2 1494 161.2 151.2 163.5 148.7
5" 1164 1170 116.8 1144 132.8 1159
6" 1240 126.5 1311 1244 116.1 1252
o (CO0) 168.8 168.0 169.0 1675 1680 168.0
B 115.6 115.7 1154 — — —
y 146 7 1454 146.6 — — -
—-OMe 56.4 56.5 — 56.6 — 565
Rhamnose
1 1005
2 71.8*
3 722%
4 73.7
S 71.0
6 18.0

*Assignments may be interchanged.

subjected to prep. HPLC with CHCl,-EtOH-H,0 (8:2:0.1) to
give 3 (130 mg), 4 (28 mg) and 5 (16 mg).

8-Eptloganic acid (1). Colourless needles, mp 211-213°, [a]3?
—63.7° (pyndine, ¢ 0.21). IR vX® cm ™! 3436 (OH), 1680 (C=0),
1644 (C=C), 'H NMR (pynidine-d,): 61.18 (3H, 4, J = 7.0 Hz, H-
10),2.2-2.4 (2H, m, H-6, 8), 2.62 (1H, ddd, J = 13.8, 8.8 and 44 Hz,
H-6), 305 (1H, dt, J = 8.5 and 3.2 Hz, H-9), 3.56 (1H, m, H-5),
4043 (4H 1n total, m, H-2',3' 4.5, 437 (1H, dd, J = 11.7 and
5.4 Hz, H-6'),4.55(1H, dd, J = 11.7 and 2.4 Hz, H-6), 5.39 (1H, d,
J =78 Hz, H-1),591 (1H, d, J = 3.2 Hz, H-1), 7.91 (1H, brs, H-
3); 13CNMR (pyridine-d,): 614 2 (g, C-10), 30.4 (4, C-5), 41.1 (¢,
C-8),42.2(d, C-6),44 5(d, C-9), 62.5 (1, C-6'), 71.3(d, C-4)), 744 d,
C-2),78 1 (2C, each d, C-7,5), 78 3 (d, C-3'), 95.6 (4, C-1), 100.0 (d,
C-1'),114.2 (s, C-4), 150 6 (d, C-3), 169.3 (s, C-11); FDMS m/z: 377
[M+H]* These data were 1dentical with those of 8-epiloganic
acid described in the literature [2].

Ajugol (2). A white amorphous powder, [a]3*—172.1°
(MeOH; ¢ 0.53). IR vXB cm ™! 3404 (OH), 1658 (C=C); '"H NMR
(500 MHz, CD,0D) 6131 (3H, s, H-10), 1.79 (1H, dd, J = 13.4
and 4.7 Hz, H-7), 2.04 (1H, dd, J =13.4 and 5.7 Hz, H-7), 2.54
(1H, dd, J = 9.6 and 2.3 Hz, H-9), 2.72 (1H, m, H-5), 3 20 (1H, dd,
J =9.2 and 8.0 Hz, H-2), 3.27 (1H, dd, J = 9.7 and 8 3 Hz, H-4),
3.30 (1H, m, H-5), 3.37 (1H, dd, J = 9.2 and 8.0 Hz, H-3'), 366
(1H, dd, J =119 and 5.7 Hz, H-6¢'), 3.89 (1H, dd, J =119 and

2.0 Hz, H-6'),3.92(1H, dt,J = 52 and 2.9 Hz, H-6), 4.54 (1H,d, J
=79 Hz, H-1),4.85(1H, ddd, J = 6 3, 32 and 0 7 Hz, H-4), 5.46
(1H,d,J =23 Hz,H-1),6.16(1H,ddd,J = 6.3,2.1 and 0 5 Hz, H-
3); 13C NMR (CD,0OD): see Table 1. Acetylation of 2 gave penta-
and hexa-acetates which were 1dentical with authentic samples 1n
all respects (mmp, IR, TLC and 'HNMR) [13].
6-O-E-Feruloyl ajugol (3). A white amorphous powder, [«]2®
— 147 0° (MeOH; ¢ 0.33). IR vKE cm ™ !: 3416 (OH), 1690 (C=0),
1660 (C=C), 1598 (arom); 'H NMR (CD, OD): §1.39 (3H, s, H-
10),2.01 (1H, dd, J = 14.2 and 3.9 Hz, H-7),2.24(1H, dd, J = 14.2
and 6 3 Hz, H-7),2.60(1H, dd, J = 9.3 and 2.2 Hz, H-9), 2 94 (1H,
dd, J =9.3 and 2.2 Hz, H-5), 3.2-4.0 (6H, m), 3.88 (3H, 5, OMe),
470 (1H, d, J = 7.6 Hz, H-1'), 495 (2H, m, H-4,6), 5.52 (1H, d, J
=2.2 Hz, H-1), 6.22 (1H, dd, J = 6.3 and 2.2 Hz, H-3), 7.61 and
6.36 (each 1H, 4, J = 16.0 Hz, H-8, ), 6.82 (1H, d, J = 8.1 Hz, H-
5"), 705 (1H, dd, J =8.1 and 1.7 Hz, H-6"), 715 (1H, 4, J
= 1.7 Hz, H-2"); "H NMR (acetone-dg): 51.38 (3H, s, H-10), 2.00
(1H, dd, J = 14.2 and 4.4 Hz, H-7), 2.23 (1H, dd, J =142 and
6.5 Hz, H-7),2.57 (1H, dd, J =9 3 and 2.4 Hz, H-9), 2.86 (1H, dd,
J =93 and 2.4 Hz, H-5), 3.24.2 (6H in total, m, H-2', 3", 4', 5, 6'),
3.92 (3H, s, OMe), 4.68 (1H, d, J = 7.8 Hz, H-1'), 491 (1H, m, H-
6),497(1H,dd, J = 6.3 and 2 4 Hz, H-4), 549 (1H, d, J = 2.4 Hz,
H-1), 6.21 (1H, dd, J = 6 3 and 2.2 Hz, H-3), 7.62 and 6.42 (each
1H, d, J = 159 Hz, H-8, 7), 6 87 (1H, d, J =8.1 Hz, H-5"), 7.14
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(1H,dd, J =81 and 20 Hz, H-6"), 735(1H, d, J = 2.0 Hz, H-2"),
BCNMR(CD,0OD) see Table 1, FDMS m/z, 524 [M]* (Found
C, 5489, H, 636 C,H,,0,,3/2H,0 requres C. 5444, H,
640%)

Alkalme hydrolysis of 3 A soln of 3 (60 mg) 1n aq 2% NaOH
(5ml) was kept at room temp overmght The reaction mix-
ture was neutrahzed with Amberlite IR 120B (H *-form) resin,
and was chromatographed over sithca gel Eluton with
EtOAc~-MeOH-H,0 (20 3 2) yielded ferukc acd (10 mg) and 2
(33 mg), which were 1dentical with authentic samples i all
respects (HPLC, TLC, "H NMR and IR)

6-O-Z-Feruloyl ajugol (4) A white amorphous powder, [«]2®
— 845 (MeOH,c011) IR vE*cm ~! 3408 (OH), 1708 (C=0),
1660{C=C), 1628 (C=C), 1594 (arom), "H NMR (CD,0D) 41 37
(3H.s,H-10,, 1.94(1H,dd, J = 13 9and 4 6 Hz, H-7), 2 23(1H, dd,
J=139and 6 6 Hz, H-7),252(1H. dd, J =9 3 and 2 4 Hz, H-9),
287(1H,dd,J =93 and 24 Hz, H-5), 3 2-4 0{7H, m), 3 87 (3H, s,
OMe), 466 (1H, d, J =78 He, H-1"), 4950 {1H, m, H-6), 498
(IH,dd, /=64 and 24 Hz, H-4), 548 (1H. d, J = 2 4 Hz, H-1),
685 and 581 (each 1H, d, J = 131 Hz, H-8, ), 620 (1H, dd, J
=64and 22 He, H-3), 677 (1H. d. / =$ 3 Hz, H-5"), 713 (I1H,
dd, J=83 and 20 Hz, H-6"), 776 (1H, d, J =20Hz, H-2"),
CNMR (CD2,0D) see Table |, FDMS m/z 524 [(M]*

6-O-p-Coumaroy! wugol (5) A white amorphous powder,
[2]3° —1449 (MeOH, c 014) IR vEBem™' 3400 (OH), 1688
{C=0), 1632 (C=C), 1606 (arom), '"H NMR (CD,0D) 3139 (3H,
s, H-10), 199 (1H. dd. J = 142 and 39 Hz, H-7), 2 24 (1H, dd, J
=142 and 64 Hz, H-7), 2.58 (tH, dd, J =-9 3 and 24 Hz, H-9),
293(1H,dd,J =9 3and 24 Hz, H-5),3.2-40(6H, m),4 67(1H, 4,
J=T8Hz H-1',495(2H, m, H-4,6), 550 (1H, d,J = 24 Hz, H-
1,6 22(1H, dd, J = 6 4 and 22 He, H-3), 763 and 6 34 (each 1H,
d.J =159 Hz H-{,7),6 81(2H,d, J = 8 7 Hz, H-3", ), 7 45 (2H,
d. J=87Hz, H-2", 6", “CNMR (CD,OD) see Table 1,
FABMS m/z 495 [M+H]™ (Found C, 5707, H, 628
Ca24H300;, 1/2H,0 requires C, 5725, H, 6 21%)

6-0-(4"-O-a-L-rhamnopyranosyl)  Vamlloyl augel (6) A
white amorphous powder, [«]2° — 156 0° (MeQH, ¢025) IR -
v cm ™! 3408 (OH), 1704 (C=0), 1658 (C=C), 1600 (arom),
'HNMR (CD,0D) 5122 (3H, d, J =61 Hz, rham H-6), 141
(3H. s, H-10), 207(1H,dd. / = 14 2and 3 7 Hz, H-7), 2 29 (1 H. dd,
J=142and 6 | Hz, H-7), 263 (1H, dd,J = 92 and 2 4 Hz, H-9),
301(1H.dd, s =9 2 and 2 2 He, H-5), 32-4 1 (10H, m), 3 8% (3H,
5, OMe), 469 (IH, d, J =76 Hz, H-1), 501 (2H, m, H-4, 6), 551
(1H,d, J =17 Hz, rham H-1), 553 (IH, d, J =24 Hz H-1), 624
(tH, dd, J =63 and 22 Hz, H-3), 7 19(1H, d, J = 8 6 Hz. H-5"),
761 (1H, d, J = 2.0 Hz, H-2"), 763 {IH, dd, /=86 and 20 Hz,
H-6"), 1*C NMR {CD,0OD) see Table 1, FABMS m/z 645 M
+H]* {Found C. 5183 H, 615 CyH,0,, 3/2H,0 requires
C. 51 86, H, 645%)

Alkatme hydrolysis of 6 A soln of 6 (I0mg) m 2%
NaOH-MeOH was kept al room temp avermight The rcaction
mixture was neutralized with Amberhte TR 120B (H*-form)
resm. and chromatographed over sihca gel Elution with
EtOAc-MeOH-H,0 (40 2 1) yielded 2 (18 mg) and 6a (14 mg),
colourless needles, mp 174-176¢, [2]5—-1180° (MeOH, ¢ 021)
IR vi3em ™ 3500 (OH), 1708 (C=0), 1600 farom), '"HNMR
{CD3,01}) 6121 (3H, d, J = 64 Hz, tham H-6), 346 (1H, ¢. J
=95 Hz, rham H-4), 3 70(1H, m, rham H-5). 387 and 3 $8 (each
3H. s, OMe and COOMe), 389 (IH, dd, J=95 and 34 Hz,
rham H-3),407 (1H. dd, J = 34 and 2 O Hz. tham H-2), 549(1H,
d,.J —20Hz, rham H-1}, 721 (IH. ¢, =90 Hz, H-5), 760 {1H,
d, J=20Hz H-2), 762 (IH, dd, J =90 and 20 Hz, H-6),
*CNMR (CD,0D) 618.0(q, rham C-6), 52 6 (g, COOMe), 56.6
(g. OMe), 71 1 (d, rham C-4), 71 9and 722 (each d, tham C-2, 3,
737 (d. tham C-5), 100 6 {d, tham C-1), 114 3(d. C-2, 11761, C-
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M 124 2{d, C-6), 1257 (s, C-1), 151 2 (s, C-3), 151 4 (5. C-4), 168 3
(s, COOMe), 'Jey_y, (tham) 171 5 Hz, FABMS m/z. 351 [M
+MNaj™ (Found C,5462,H,620 C,;H,,0, requires C, 5487,
H, 6 14%)

Acid hydrolysis of 6a with 2 M HCI A soln of 6a {ca 2 mg) in
2M HCI (05 ml) was heated at 70° for 5 min The reaction
mixlure was shaken with EtOAc {05 ml In the EtOAc lay-
er, methyl vanillate was detected and was identified with
an authentic sample by o-TLC[stlica gel, R, 063,
CeHg-HCOE-HCO,H (10 4 1), R, 075, CHCl,-MeOH
(19 1)} 1In the aq layer, rhamnose was identified with
an authentic sample by co-TLC[cclulose, R, 033, n-
BuOH-HOAc H,O 4 1 5]

6-O-p-Hydroxybenzoyl ajugol {7y A white amorphous powder,
[215° — 138 8° (MeCH, ¢ 010) IR v B em~' 3416 (OH), 1690
(C=0), 1610 (arom), "THNMR (CD,0D) 140 (3H, s, H-10),
205(IH,dd,J =14 2and 40 Hz, H-7), 228 (1H, dd, J = 14 2 and
64 Hz H-7), 261 (1H,dd, J =92 and 24 Hz, H-9), 298 (IH, dd,
J=92and 22 Hz, H-5),32-40(6H, m), 4 67 (1H,d, J = 78 Hz,
H-1), 502 (2H, m, H-3,6). 5 51 (I1H, d, J = 24 Hz, H-1), 6 23 (1H,
dd, J =62 and 23 Hz H-3), 682 (2H, d, /=90 Hz, H-3". 5"),
790(2H.d, J =90 Hz, H-2",67), '*C NMR (CD,0D) see Table
I, FABMS m/z. 469 [M+H]" (Found C. 5500, H, 608
C,,H,40,, 172H,0 requires C. 5534, H, 6 12%)

6-O-Vanilloyl ajugol (8) A white amorphous powder, [a]3°
—13527(MeOH, c 0 13) IR vE2 em ™7 3416 (OH), 1692 (C=0),
1660 (C=C), 1600 (arom), '"H NMR (CD,0D) é141 (3H, s H-
10,206 (1H,dd, J = 142and 39 Hz. H-7), 2 28 (1H, dd, J — 142
and 64 Hz, H-7), 262 (1H,dd, J = 9 3and 24 Hz, H-9), 2.9% (1H,
dd,J =93 and 22 Hz, H-5), 32— 40(6H, m), 389 (3H, 5, OMe),
468 (1H.d,J =78 Bz, H-1"), 502 (2H. m, H-4, 6), 5 52 (1H, 4, J
=24 Hz,H-1),623{1H.dd. J =6 2and 2 3 Hz, H-3),6 84 (1H, d,
J =88 Hz, H-5"), 757 {IH, d, J = 20 Hz, H-2"), 758 (1H., dd. J
=88 and 20 Hz H-6"), *CNMR (CD,0D) see Table I,
FABMS m/z 499 [M]™ (Found C. 5343, H, 600
C3H3,00,, HyO requires C, 5348, H, 6 24%)

Alkaline hydrolysis of 5, 7 and 8 Each compound {2 mg) was
dissolved 1n 2% NaOH MeOH (0 5 ml} and kept at room temp
for 30 min The reaction mixiure was neutralized with Amberhte
IR 120B (H " —form} resin, and then was subjected to TLC The
presence of methyl p-coumarate and apugol (2) 1n 5; methyl p-
hydroxybenzoate and 2 n 7, methyl vanillate and 2 1n 8, was
demonstrated by TLC ajugol [R, 013, CHCl,-MeOH-H,0
(40 10 1}, Ry 0.15, EtOAc-MeOH-H,0 (20 3 2)}, methyl p-
coumarate [R, 044, C H~-HCO,Et HCO,H (10 4 1) R, 056,
CHCI;-EtOAc-HOAc (15 5 1)], methyl p-hydroxybenzoate
(R, 039, CH,HCO,Et-HCO,H (10 4 1), R, 049,
CHCL; EtOAc-HOAc (15 5 1], methyl vamllate [R, 052,
CH,-HCO,Et-HCO,H (10 4 1) R0 78, CHCY, EtOAc-HOAc
(15 5 1)
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