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Abstract—Seven new eni-kaurene diterpenoids, coetsoidin A-G, were isolated from the air-dried leaves of Rabdosia
coetsoudes. Therr structures were established by spectroscopic evidence and some chemical transformattons.

INTRODUCTION

Rabdosia coetsoides C. Y. Wu is distnbuted mainly
over south-western Yunnan As a continuation of our
studies on the biological active principles of Rabdosia
plants, we have isolated seven new diterpenoids, namely
coetsoidin  A(1), B(2), C(3), D), E(5), F(6) and G(7)
together with two known constituents ursolic acid and its
glucoside from the leaves of this plant. The present paper
describes the structural elucidation of these new com-
pounds.

RESULTS AND DISCUSSION

An ethereal extract of Rabdosia coetsoides dried leaves
was fractionated by column chromatography on silica
gel. Further purificattons of coetsordin A(1}-G(7) were
achieved either by recrystallization, conventional open-
column chromatography or preparative TLC (silica gel)

Coetsoidin A1), C,oH,40 5 (M ™ at m/z 348), colourless
needles, mp 230-232°% [«J3! —150.1° (MeOH; ¢ 0.543),
showed the presence of twe methyl groups, six methylene
groups, five methine groups, three quaternary carbons,
Iwo olefimc carbons, an acetal carbon, and a ketonic
carbon n the {*C'NMR spectrum (Table 1). Tt had a five-
membered ring with a ketone conjugated with an exo-
methylene group judging from the following spectral
data. 2E9H 231 nm (log 3.89); vKE: 1712 and 1642 cm ™ 1
IHNMR 65 37 and 6.30(each 1H, br 5), *C NMR 6116.3
(), 148.4 (s) (exo-methylene) and 206.2 (s) (ketone). kis TR
spectrum showed the characteristic absorption of hy-
droxy groups at 3430 and 3380 ¢m ™' Consideration of
these facts with the structures of the diterpencds 1solated
so far from the genus Rabdesia led 1o the assignment of an
ent-15-0xo-16-kaurene skeleton to coetsoidin A(1)[1] In
fact, 1ts dihydro-derivative (10) showed a negative ORD
effect 1n methanol [2] The locations of three hydroxy
groups at the 34,7« and 14f-positions, respectively, were
deduced as follows. Acetylation of 1 gave a diacetate (8),
in the 'H NMR spectrum of which, a signal was observed
at §6.03 (br 5) and it suffered an abnormal downfield shift
compared with the signa! due to a proton attached to an
acetoxy group bearing carbon, indicating that the signal
was assigned to 14«-H [3] Treatment of 1 with dry
acetone in the presence of dry cupric sulphate gave an
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acetontde (11). Thus, a hydroxy group should be at C-7x
with a cis-relationstup to 148-OH. Upon acetylation tn
the presence of boron trifluonde etherate, compound 1
afforded a tetraacetate (9) which indicated the presence of
a hemiacetal ring. From this reaction and the speciral
data of 1 (Tables 1 and 2), it was deduced that the tertiary
hydroxy group was at the 38-position 1n accordance with
the following evidence. An acetal carbon at $97.7 (s), the
upfield shift of C-18(26.6, g}in the *3C NMR due to the -
effect of the 35-OH, and the lowfield shifts of C-2 {29.1, 1)
and C-4{39.6, 5) [4]. The signal appeared as an ABdd type
at $4.55 and 3.94 (2H, J =2, 10 Hz) were assigned to 20-
H,, which was firmly supported by the W-coupling of 20-
H, with 58-H and 98-H, respectively [5]. Accordingly,
the structure of coetsoidin A(1) can be represented as ent-
3w,78,14a-trihydroxy-38,20-cpoxy-kaur-16-en-15-one

Coetsoidin B{2), C,,H1,05 (M ™ at m/z 350), colourless
crystal, mp 147-149°; [a]3' —-104.2° (MeOH; ¢ 0.523).
The 'HNMR of 2, comparing with that of kamebakaurin
(16) [ 6], differs only 1n the A-ring and 20-H, signals: in the
case of 2, the upfield shift of C-18 (29.3, g) and the low-
field shifts of C-2 (257, 1) and C-4 (42.4, 5) required a
hydroxy at the 3f-position [4] while in kamebakaurin
(16} this effect was absent. The difference of the 20-H,
signal between 2 and kamebakaurin (16) supported this
assignment. Therefore, compound 2 was deduced as ent-
3a,7B8,140,20-tetrahydroxykaur-16-en-15-one.

Coetsoidin C(3), C3,H;3,0s ([M+1]* at m/z 363), mp
198-201°; [2]2* —35.5° (MeOH; ¢ 0.507), differs from the
known compound kamebacetal A(15) [6, 7] only by the
signal of §3.72 (1H, br s) in 3 which replaced that at §3.23
n kamebacetal A(15) and the downfield shift of 18-Me
(61.15, 3H, 5) and 19-Me (1.06, 3H, s} compared to that of
kamebacetal A(15). Again a2 38-OH in 3 was required as
followed from the effect of the hydroxy group [47. The
absolute configuration at C-20 was determined as S by
the downfield shift of C-11 due to the d-syn-axial effect
between C-20-methoxy and C-11 [8]. Furthermore, the
absolute configuration was established by NOE's be-
tween 20-H and 19-CH, (11%). Thus, coetsordin C(3) was
identified as ent-3u,14a-dihydroxy-20(S)-methoxy-743,20-
epoxy-kaur-16-en-15-one.

Coetsoidin D4), C,,H,,04 ([M + 11" at m/z 379), mp
153-155% [2]3* —27.3° (MeOH; ¢ 0.513}. The 'HNMR
spectrum of 4 was very similar to that of 3. However, the
presence of an extra signal at 8441 (1H, dd, J=10,
7.0 Hz, changed to 4 on adding D,0, J=3.0 Hz) in the
"HNMR spectrum plus the difference in the *?CNMR
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6 Ri= R3= R*= H,R?= QH
17 R!'= R3= Ac, R2 = H R*= Me
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spectrum of four signals ranging from 60 to 80 ppm which
replaced two signals 1n the spectrum of 3, indicated
that 4 differs from 3 only by an extra hydroxy group This
hydroxyl was assigned to the 6f8-position on the basis of
the following facts- its IR absorption for a ketone shifted
to lower wave number (1700cm™') and 1its UV data
(237.5 nm) was n accord with hydrogen-bonding be-
tween the 6f-hydroxy group and the 15-keto of ring D
[9] Thus, the structure of 4 was deduced to be ent-
30,60, 14a-trihydroxy-20(S)-methoxy-78,20-epoxy-kaur-
16-en-15-one

Coetsordin  E(5), C,,H3,05, mp 166-168° [«]3*
—36.8° (MeOH, ¢ 0.502). Comparison the 'HNMR and
13C NMR spectra of § with those of 3 strongly suggested
that the only difference between 5 and 3 was that the
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)
"OR?

= R*= R¥= RS = H,R“=(>:)

= R?= R!= RS= Ac, R®= (>:)

= RP= R®= R = H,R*= Me

= RS= H RIRI = (>CMe;)‘ R4 = (>:)

methoxy 1 3 was replaced by an ethoxy in §. Conse-
quently, the structure of 5 was determined to be ent-
3a,140-dihydroxy-20(S)-ethoxy-78,20-epoxy-kaur-16-en-
15-one

Coetsoidin F(6) and G(7) were 1solated as a muxture
which gave only one spot on TLC. The IR, UV and NMR
spectra clearly showed the mixture to be composed of two
very stmilar ent-kaurene diterpenoids 1n a 3:1 ratio as
shown by the '"HNMR and "*CNMR spectra. The
'3C NMR data of 6 and 7 were almost the same except for
the signal at 6200 and 17 9 assignable to C-11, respect-
vely. It seemed most likely that 6 and 7 were epimeric at
C-20 because 1 the case of 6 a clear d-syn-axial effect
between 20-OH and C-11 was present while in 7 this effect
was absent [8] In concluston. compounds 6 and 7 were
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Table 1. '*CNMR chemucal shi

ft of coetsoidin A(1}-G(7) in CsDsN

C 1 2 3 4 5 6 7

1 3421t 30.1 ¢ 319:¢ 314: 319¢ 317t 314:
2 29.1¢ 25.7¢ 228t 23.2¢ 228¢ 235¢ 257t
3 97.1s 75.4d 736d 742d 73.5d 7444d 759d
4 396s 4245 395s 39.7s 3945 397s 398 s
S 47.7d 463 d 438d 534d 4384 53.5d 546d
6 2991t 276t 255¢ 69.7d 2541t 69.9d 699 d
7 754d 74.1d 669 d 706d 66.8 d 712d 709d
8 597s 60.7 s 588 s 61.7s 589s 62.2s 62.8s
9 474d 54.6d 509d 51.7d 508d 52.1d 54.3d
10 361s 37.1s 3865 386s 386s 387s 3745
11 17.7¢ 179: 199¢ 198¢ 19.81¢ 200¢ 179¢
12 299 ¢ 285t 257t 254¢ 256¢ 256¢ 27.1¢
13 453d 46.2d 4204 445d 419d 46d 4404
14 Nn.7d 73.7d 70.7d 710d 70.7d 7094d 70.7d
15 2062s 2079s 2061s 21its  2061s 2114s 2098s

16 1484s 14935 15435
17 1162¢ 1158t 1156¢
18 2664 293¢ 282¢
19 1874 228¢ 2184
20 668t 593¢ 1019d
21 5574
22

1534s 1543s 1537s 15315

1184: 1156t 1184: 1191t

29.5¢ 28.1¢ 29.7q 313¢

2284 218¢ 2334 238¢

10194 10024 94.1d 963d
56.2¢q 6391
156 ¢

Table 2. HNMR chemical shift of coetsoidin A(1}-G(7) in C;DsN

H 1 2 3 4 5* 6 7
3a-H 368 brs 373 brs 3704, 2 373 brs 382d,25 3724,25
6a-H 4424dd,30,70. 4.55dd 455dd
34,69 34,69
78-H 4.59 dd, 4.0, 12.0 5.07dd, 60,100 4.79dd, 20,40 4.77d,3.0 479dd, 20,30 491d,34 4.894d,34
30-H  3.18m, W, ,=70 333m W,,=70 3184, 10 3204, 80 3204, 10 3.164,90 3254,
100
1d40-H 471 brs 572 brs 5.15brs 5.08 brs 523 brs 552brs 5.52brs
17-H, 630 brs 6.33 brs 6.20 br s 6.18 brs 6.20 brs 617 brs 6.21 brs
17-H, 537 brs 5.39 brs 541 brs 5.46 brs 551brs 545 brs 546 brs
18-Me 1335 120s 1155 157s 1.16 s 1.63 s 163 s
19-Me 121s 105s 1.06 s 1.13s 107 s 1125 1125
20-H, 4.544dd,9.0,20 434 brs 538s 5285 537s 6.10s 6.10 s
20-H, 394dd, 434 brs
90,20
21-Me 345s 3405

5+ 20-OFEt: 3.95 and 3 50 (each 1H, dq, J>=100 Hz, J*=7.0Hz), 119 (3H, , J*=7.0 Hz).

suggested to be ent-3a,6a,142,20(S)-tetrahydroxy-78,20-
epoxy-kaur-16-en-15-one and ent-3a,6a,140,20(R)-tetra-
hydroxy-78,20-epoxy-laur-16-en-15-one, respectively.

EXPERIMENTAL

Mps: uncorr. UV spectra were determined in EtOH. IR
spectra were measured 1n KBr discs. MS were obtained by direct
inlet at 70 eV. 'H and '3C NMR were recorded at 400, 90 and
100.6, 22.63 MHz using TMS as int standard; chemical shift
values are reported in é (ppm) units (CsD¢N).

Plant material. Rabsodia coetsoides leaves were collected in
Baoshan, Yunnan, China in July, 1987 and identified by Prof.
H. W. Li of our institute where a voucher specimen has been
deposited.

Extraction and 1solation. Dried and powdered leaves (2 2 kg)
were extracted with Et,O and the solvent evapd. The residue was
dissolved in MeOH and decoloured by activated charcoal when
the soln was concd to ca 11 and the deposition formed during
standing was removed. The MeOH soln was evapd and the
residue (200 g) was subjected to CC (silica gel) eluting with
CHCl, and increasing proportions of Me,CO-CHCI;. Frac-
tions were monitored by TLC. All components were further
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Table 3 Companson of IR, MS§, UV data of A(1}-G(7)

MS (m/z)

KBr -1
IR v o5 cm

UV AE%M nm (loge)

1 3430, 3380, 1712, 1642, 1154, 1103,
1085, 1044, 1014, 932

2 3410, 3320, 1718, 1642, 1080, 1060,
1025, 995, 975

348 [M], 330 [M—H,07", 312 [M -2H,0]", 302,
284, 257, 215, 169, 153, 105, 91, 41 (base peak)

350 [M]*, 332 [M —H,O1*, 314 [M ~2H,0]", 296 [M
—3H,0]*, 283, 213, 178, 165, 151. 133, 117, 105. 91, 79,

231 (log 389

233tlog 386)

67. 57, 43 (base peak)

3 3500, 3405, 1705, 1640, 1200, 1110,
1060, 1015, 1000, 928

4 3320, 1700, 1642, 1200, 1120, 1070,
1630, 940, 930, 710

5 3410, 1705, 1640, 1110, 1065. 1020,

965, 930

3500, 3380, 3240, 1688, 1630, 1095,

1064, 1026, 1000, 948, 920

6,7

363 [M+ 177, 345, 331, 302, 284, 269, 241, 215, 169, 129,
117, 105, 91. 79, 69, 55, 43 (base peak)

379 [M+11%, 361, 329, 300, 282 (base peak). 267, 239,
169, 105, 91, 79, 67, 55, 43 (base peak)

330 [M - EtOH] ", 302, 284 {base peak), 269, 241, 223,
197, 185, 169, 134, 107, 69, 43

364 [M]*, 346 [M--H,0]", 328, 300, 282, 267. 164, 105,
91, 85, 79, 67, 55, 41 {base peak)

231 5 (Jog 4 53)
237 5 (log 4 34)
231 5 (log 4 54)

235 (log 4 31)

punlied by recrystallization and prep. TLC (siftca gelj yielding in
order of increasing potarities E(5) (80 mg), C(3) (150 mg), D4}
(50 mg), A{1) (5 g), B(2) (6 g), F(6} (15 g) and G(7) (5 g}

All the data of coetsordin A(1}-G(7) are shown i Tables 1-3

Dhacetate of coetsoidin A(8). A soln of 1 {50 mg) in a mixture of
pyndine (1 ml) and Ac,O (I ml) was allowed to stand at room
temp for 4hr, then H,O (5 ml) was added to the saln and the
mxture extracted with CHCl;, The crude product, after drying
with Na,S$QO, and evapn of the solvent, was purified by CC on
silica gel to give 8 (40 mg} C,,H;,0,, MS mjz 432 [M]", 414,
390, 372, 354. 344, 330, 312, 294, 269, 251, 169, 91, 43 (base peak)
IRvEBem™1 3330, 1733, 1723, 1645, 1250, 1233, 1170, 1097,
1073,1063,1041 '"HNMR S 6 24 and 5 40 (each LH, brs, 17-H;),
STR{LH, brs, 142-H), S99 (1H, dd, =4, 12 Hz, T8-H) 4 76 (1H,
dd, J=388, 23 Hgz, 20-H,), 400 {1H, 4, J =88 Hz, 20-H,), 306
(1H,m, W, =7 Hz, 13x-H), 2 10 and 1 93 (each H, s, 2 x OAc),
1.40 (3H, s, 18-Me), 1 16 (3H, s, 19-Me).

Tetraacetate of coetsoudin A (9) Boron tnfluonde etherate
{1 mi) was added nto a soln of 1 (40 mg) in pynidine at {° temp
Work-up in the usual way gave 9 (30mg) C,3H440q. IR
vKBrem ™! 1735, 1645, 1370, 1235, 1070, 1040. 'H NMR (CDCl,}
& 616 and 344 (each LH, br 5, 17-H), § 93 (1H, br 5, 14-H), 5.31
(0L dd. =35 12 Hz, 78-HL S 18 (LEH, 4, J = $4 Hz, 2-F, 4 50
(2H, br s, 20-H,), 309 (1H, m, 13x-H), 2 18, 215, 202 and 1 97
(each 3H, s, 4 x OAc), 109 (3H, 5, 18-Me), 094 (3H, 5, 19-Me)
DBCNMR (CDCL,) 6352(1-C), 1106 (2-C), 152 1 (3-C), 406 (4-
C), 50 7(5-C), 25 3(6-C), 75 7({7-C), 60 7(8-C), 539 (9-C), 37 6 (10-
C) 179 (11-C), 31 5 (12-C), 44 3 (13-C), 74 L (14.C), 203 6 (15-C)L.
1460 (16-C), 1176 (17-C), 28 1 (18-C), 199 (19-C), 63 5 (20-C),
209, 211, 2L, 212 and 1707, 1704, 1695, 169 2 (4 x QAc)

Dihypdrocoetsoidin A (10) Compound 1 (50 mg) was disselved
in MeOH (1 mlj and a httle Pd/C were added The mixture was
stirred at room temp for 3hr under H, atmosphere and treated
1n the usual way to give 10 C,gH1,0,, '"HNMR [(CD,),501
S432(1H, br s, 140-H), 4 20(1H, dd, =1 R, R4 Hz, 20-H ), 162
(IH, 4, =84 Hz 20H), 172 (1H, 4d, £ =132, 11 6 Hz, TR-H)
2 69 (1H. quinter, 7 0 Hz, 16a-H), 2 26 (1H, m, 13¢-H), 093 3H, 5,
18-Me), 092 (3H, 5, 19-Me) **C NMR [{CD,),507 434.1 (1-C},
291 (2-C), 970 (3-C), 39.6 (4-C), 48 3{5-C), 300 (6-C), 75 4 (1-C),
590 (8-C). 419 (9-C), 359 (10-C), 17.3 (11-C), 24 1 (12-C), 42.7
(13-C), 72 1 {14-C), 2200 {15-C), 47 5 (16-C), 8 8 {17-C), 26 5 (18-
C), 187 (19-C), 66 7 (20-C). CD (MeOH) Az, —063

Tetraacetule of coetsoidin B (I2j Compound I (30 mgj was
treated 1n the same way as in the case of 1 to give 12 (40 mg)
CeH 3504, MS myjz 458 [M — AcOH] ", 430, 416, 310, 296, 283,
43 (base peak) IR vEBrcm ™! 1735, 1645, 1368, 1245, 1235, 1071,
1055, 1049, 1025 *HNMR (C;D N} 6626 and 549 (each 1H,
brs, 17-H,), 6 08 (1H, br 5, 14a-H}, 5 76 (1H, dd, J =6, 10 Hz, 73~
H), 485 (1H, m, 3-H), 505 (1H, d. .J =129 Hz, 20-H,), 4.78 {1H,
d,J=129 Hz,20-H,), 320 (1H, b» 5, 132-H), 220, 212,200 and
188 (each 3H, s, 4 x OAc), 093 (6H, s, 18-Me and 19-Me)
DBCNMR (C,DN) 6318(1-C), 23 1(2-C), 76 7(3-C), 42 2 (4-C),
48 6(5-C), 24 3 (6-C), 76 4 (7-C), 61 4(8-0), §5 7(5-C), 36 7(10-C),
178 (11-C), 28 7 (12-C), 446 (13-C), 750 (14-C), 204 2 (15-C),
146.8 (16-C), 117 3 (17-C), 28 2 (18-C), 20 8 (19-C), 62 5 (20-C),
220,203, 211,142 and 1707, 1707, 170 1, 1894 (4 x QAc)

Dihydrocoetsodin B (13) C,,H5,05, 'THNMR (C,D:N)
6575 (1H, br s, 14a-H), 4 85 (1H, dd. J=4.5, 12 Hz, 73-H), 3 67
(1H, m, 3a-H), 4 38 and 4 32 (each 1H, ABd, 1176, 20-H;), 325
(1H, guntet, J=7, 162-H), 1 22 (3H, d, =7 Hz, 17-Me), 1 18
(3H, 5, 18-Me), 1 02 (3H, 5. 19-Me) *CNMR (C;DN) 5296(1-
C),247(2-C), 76 7(3-C), 43 5(4-C). 47 5{5-C), 284 (6-C). 757 (-
C), 61 2(8-C), 49 7(9-C}, 37 9(10-C), 18 7(i1-C), 26 6(12-C},437
(E3-0), T4 8 (14-C), 222 8 (15-C), 35 7418-C), 3 7 (17-C), 29 6 (18-
©), 23 1 {19-C), 60 2 (20-C) CD (MeOH) Agy,, ~067

Acetonvde of coeismdin B(14) Compound 2 (50 mg) was dis-
solved in 50 mi of dry Me,CO The nuxt was refluxed for 48 hr in
the presence of dry cupne sulphate at 807, and the mixture was
filtered, concd. and purified on a siica gel column to give 14
(353 mg) CoyH, Q5 "HNMR (C,D,N) 26 29 and 5 35(each tH,
brs, 17-H,), 544 {lH, br s, 142-H), 4 76 (1H, dd, J =37, [25 He,
TA-H)L 434 (1H, 4, /= 11.7Hz, 20-H_, 4 17 {TH, 4, /=117 He,
20-H,), 368 (1H, m, 32-H), 316 (JH, m, 13x-H), 175 and 1 39
[each 3H, s, C(Mg),], I 21 (3H, s, 18-Me), 1 11 (3H, 5, 19-Me)
BCNMR (CDN) ¢306(1-C), 26 8(2-C), 74 9(3-C), 423 (4-C),
46.3(5-C), 27.5(6-C), 72 2(7-C), 55 6 (8-C), 53 4 (9-C), 38 0 (10-0),
186 {11-C), 290 (12-C), 440 (13.CY, 720 (14-C), 2070 (15-C),
1491 (16-C), 1153 (17-C), 293 (18-C), 227 (19-C), 614 (2Q-C),
314 and 256 [C(Me),]

Dracetate of coetsoudin C(17) C,¢H,,05, '"HNMR (C,DN)
66.18 and 5 26 {each 1H, br 5, 17-H,), 6 15(1H, br s, 142-H), 5 37
[1H, br s, 20(S)-H], 4.92 (1H, m, 73-H), 4 32 (1H, m. W,,; =7 Hz,
3a-H), 346 (3H. 5, 20-OMe), 313 (1H. m, 132-H), 2 14 and [ 93
{each 3H, v, 2x OAc), 1 QL (3H, 5, 18-Me), 085 (3H, « 19-Me}
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13CNMR (C,D,N): §31.5(1-C), 22 5 (2-C), 76.2 (3-C), 39 2 (4-C),
432 (5-C), 24.8 (6-C), 69.2 (7-C), 56 6 (8-C), 50.7 (9-C), 37 5(10-C),
19.5 (11-C), 248 (12-C), 41.0 (13-C), 75.1 (14-C), 204 3 (15-C),
152.0 (16-C), 1168 (17-C), 27 1 (18-C), 21 0 (19-C), 101.1 (20-C),
555 (21-C), 23.2, 210 and 1703, 170 2 (2 x OAc)
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