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Abstract—Three new picrasane quassinoids were isolated from the bark of Picrasma javanica. Their structures were
established using spectroscopic data and X-ray analysis. The absolute stereochemistry of their structure was
determined by a modified form of Mosher’s method and CD spectra.

INTRODUCTION

Picrasma javanica Bl is a medium-sized tree found in New
Guinea, Southeast Asia, and Indonesia. Decoctions of its
bark are used in folk medicine as a febrifuge and as
a substitute for quinine [1, 2]. A number of quassinoids
and alkaloids have been obtained from P. javanica [3, 4].
We now report on the isolation and structures of three
additional picrasane-type quassinoids from the bark of
this plant collected on Java Island, Indonesia.

RESULTS AND DISCUSSION

Javanicin Z (1) was obtained as needles. Its molecular
formula, C,,H;,0,, was determined by HR-mass spec-
trometry and required seven degrees of unsaturation. The
IR spectrum of 1 indicated the presence of hydroxyl (3520
and 3450 cm '), §-lactone (1720 cm ™ !), &, B-unsaturated
ketone (1680cm~!) and double bond (1650 cm™!)
groups. The resonances in the '3C NMR spectrum at
6205.0 (s), 170.0 (s), 147.8 (s) and 1204 (d) and the UV
absorption at 272 nm confirmed the presence of the
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a, B-unsaturated ketone and J-lactone groups. The
13CNMR and DEPT spectra contained no evidence of
additional unsaturated functionalities, and thus we con-
cluded that 1 was tetracyclic. The 'H and !*CNMR
spectra showed the characteristic resonances of quas-
sinoids of the picrasane type [5, 6]. The 'HNMR data
established the presence of two tertiary methyls (61.21
and 1.60, each 3H, s), two secondary methyls (60.99 and
1.56, each 3H, d, J = 7 Hz), and two methoxyls (63.47
and 3.69, each 3H, s). Thus javanicin Z (1) was struc-
turally related to nigakilactone B (4) [7, 8], except for the
presence of a H-6 methine and a new hydroxyl group. In
addition, a 'H-'HCOSY experiment revealed a spin
system that proceeded from the olefinic proton at 5.36
(1H, d, J = 3 Hz), the bridge head methine proton at
62.89 (1H, m), an oxygenated methine proton at §4.51
(IH, br d, J = 8 H2), and a lactone terminal proton at
64.40 (1H, d, J = 2 Hz), which were easily attributed at
H-3, H-4, H-5, H-6 and H-7. The presence of a hydroxyl
group at C-6 for 1 was suggested by the downfield shift
(A53.8 ppm) of the H-6 signal corresponding with an
axial H-6 of 4. The coupling constants, Js ¢ = 8 Hz and
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Js.» = 2 Hz, suggested a trans-relationship between H-6
and an x-axial proton on C-5, indicating that the hy-
droxyl group at C-6 had an a-equatorial configuration.
A NOE experiment was employed to confirm this assign-
ment (Fig. 1). The strong NOE correlations between H-6
and Me-8 and Me-10 also suggested that the configura-
tion of the hydroxyl group attached at C-6 was a-equato-
rial. Other NOESY correlations supported the proposed
stereochemistry in Fig. 1. The absolute configuration of
1 was determined to be same as 4 by the similarity of its
CD cotton curve to that of 4.

Dihydrojavanicin Z (2) was obtained as needles. Its
molecular formula, C,,H;,0,, was determined by HR-
MS and required six degrees of unsaturation. The IR and
!3C NMR spectra of 2 indicated the presence of hydroxyl
(3360 cm ~!), S-lactone (1710cm ™! and 6.170.1) and
ketone (1695 cm™! and §:-213.7) groups. The 'H and
I3CNMR spectra of 2 were very similar to those of
javanicin Z (1); however, the spectra of 2 contained no
olefinic signals at C-2 and C-3. As the saturation number
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of 2 was one unit lower than that of I this suggested that
the a, f-unsaturated ketone group in 1 was replaced by
a saturated ketone group in 2. The 'H-'H COSY further
suggested the presence of a partial structure, from H2 to
H7. These data indicated that the structure of 2 is that of
2,3-dihydrojavanicin Z. The « configuration of the meth-
oxyl group at C-2 was determined from the 'HNMR
coupling constants (J = 11, 7 Hz) of H-2 (34.66 dd) and
the NOE correlations between H-2 and H-4 and Me-10
(Fig. 1). The absolute configuration of 2 was established
by using the modified Mosher’s method [9]; the
AS(6g — 3 (ppm)) values of the MTPA esters (5 and 6,
respectively) obtained for the respective protons located
around the chiral center at C-6 are shown in Fig. 2. The
systematic arrangement of the positive and negative Ad’s
confirmed the R configuration at C-6 in 2.
Hemiacetaljavanicin Z (3) was obtained as prisms. Its
molecular formula, C,,H;,0,, was determined by HR-
MS. The IR and UV spectrum of 3 indicated the presence
of hydroxyl (3560 and 3485cm™'), «f-unsaturated
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Fig. 2. '"HNMR chemical shift differences for MTPA esters:
Ad (ppm) = 5{(S) — (MTPA ester S)} — 3{(R) — (MTPA ester 6)}.
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ketone and double bond (1670, 1645 cm ™! and 272 nm)
groups. However, no absorption was observed for a lac-
tone group. The 'H NMR spectrum of 3 exhibited a char-
acteristic difference in the H-16 values and Jyy coupling
constants [§5.014dd (J = 9, 3 Hz) and 5.75 br s)]. Accord-
ing to the 'H NMR spectrum, 3 existed as two isomers in
solution. Javanicin Z (3) showed two peaks (ratio 67:33)
on HPLC (ODS column, solvent system MeOH-H,0).
Hemiacetals of this type exist as a mixture of isomers at
C-16 [10, 11]. When each component was isolated by
preparative HPLC and subjected to analytical HPLC,
the formation of the same mixture occurred. Compound
3 was crystallized from methanol-water as a prism of
orthorhombic crystals of space group P2,2,2, with lat-

3a AE = 1.95 kcal/mol
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tice parameters: a = 11.603(1), b =16.1452), c=
10.846(1) A and Z = 4. The final R value was 0.033 for
1689 reflections observed. The solid state conformation
of the molecule is shown in Fig. 3. It can be seen from Fig.
3 that the hydroxyl group at C-16 was in an a-equatorial
configuration. Molecular dynamics (MD) calculations
were performed starting with the X-ray structure by
means of the Discover 2.9 program package [11]. These
established that the geometry of the most stable conform-
er of 3a is the chair conformation of the D-ring, where the
hydroxyl group at C-16 adopts an a-equatorial position.
This conformer is more stable than the same molecule in
the B-axial position (3b) by 1.95 kcal mol~!. This geo-
metry is shown in Scheme 1. Upon oxidation with Ag,O,
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Scheme 1. AE = 1.95 kcal/mol.
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Table 1. '"H NMR spectral data for compounds 1-4 in pyridine-ds

H 1 2 3a 3b 4
2 4.66 dd
(11, 7)
3 536d 1.38 m 536d 5.39d 5.334d
(3) 238 m (3) 3) 3)
4 289 m 242 m 283 m 283 m 232 m
5 2.29 dd 193¢ 243 dd 2.35dd 191 m
9, 8) (11) (11, 9) (11, 9)
6 4.51 brt 435brd 4.37 dd 437 dd 1.74 ddd
(8) (11) (11, 2) (11, 2) (14, 13, 2)
1.89 4t
. (14, 3)
7 440 d 4374d 3.52d 435d 4.14 dd
(2) 2 (2 2 (3,2
9 2.63d 3.134d 3.06 d 3.06d 249 d
(8) (11) (1) (1) (11)
11 397¢q 397 m 393 bre 3971t 398 brt
(8) (11) 1y (11)
12 313 dd 322dd 302 dd 3.01 dd 3.11 dd
(8,7 (11, 9) (11, 9) (11, 9) (11, 9)
13 214 m 212 m 216 m 220 m 212 m
14 1.73m 1.70 m 140 m 208 m 1.67m
15 272 dd 2.66 dd 1.91 dd 1.83m 267 dd
(15, 6) (19, 8) (13,9) (19, 8)
2.83 dd 2.78 dd 1.97 m 1.97 m 279 dd
(15, 10) (20, 12) (19, 12)
16 501 dd 575brs
9.3
18 1.56 d 1.38 4 1.54 d 1.57d 087d
] (7 )] (7 7
19 1.60 s 1.55s 1.58 s 1.59 s 143 s
20 1.21s 1.20 s 1.10 s 117 s 1.09 s
21 099 d 097 d 1.02d 102d 1.00 d
(7 7 (7) @] )]
2-OCH; 347s 336 347 s 348 s 347 s
12-OCH; 3.69 s 362 s 363 s 3.69 s 37 s

the hemiacetaljavanicin Z gave javanicin Z (1). Thus, the
absolute configuration of 3 was determined to be the
same as that of 1.

EXPERIMENTAL

General. Mps: uncorr. 'H and '*CNMR: 400 MHz
and 100 MHz, respectively, using TMS as an int. stan-
dard; CC: silica gel 60 (Merck), Diaion HP-20 (Mit-
subishi Kasei)y MPLC: ODS (LiChroprep RP-18,
25x 310 mm, Merck); HPLC: ODS (PEGASIL,
10 x 250 mm, Senshu).

Extraction and isolation. The dried bark (1.8 kg) was
collected in Indonesia in July 1986 and extracted with
MeOH (16 1). The extract was concd under red. pres. to
give a residue (263 g), to which an equal vol. of H,0 was
added. The aq. soln was extracted with CHCl; (41) and
then n-BuOH (4 1). The n-BuOH fr. (38 g) was applied to
a column of HP-20 which was then eluted stepwise with
H,O containing increasing amounts of MeOH (40, 50,

60, 70 and 100%). The 60% MeOH ecluate was applied to
a silica gel column (CH,Cl,~MeOH with an increasing
amount of MeOH). The 10% MeOH eluate was further
applied to a MPLC column (ODS, 60% MeOH, flow
rate 1 ml/min, detect UV 254 nm) to give compound
1 (40 mg) and a mixture of compounds 2 and 3 (75 mg).
The mixture was purified by HPLC (ODS, 60% MeOH,
flow rate 1 ml/min, detect UV 254 nm) to give com-
pounds 2 {28 mg) and 3 (45 mg).

Javanicin Z (1). Needles (MeOH), mp 287-288°,
[«]32 + 35.3° (MeOH; ¢ 1.0). IR v¥Br cm™~1: 3520, 3450,
2930, 1720, 1680, 1650, 1255, 1095, 1055; UV AMeOH (1g ¢)
nm: 272 (3.67); CD (MeOH; ¢ 9.56x107%) [6]*°
(nm): — 27500 (266), 5600 (311); EIMS m/z (rel. int.): 408
(4), 376 (16), 361 (8), 342 (12), 317 (7), 299 (5), 257 (4), 233
(25), 171 (11), 98 (100); HR-MS m/z: 408.2169 [M]*, calcd
for C,,H;,0-; 408.2139.

Dihydrojavanicin  Z (2). Needles (MeOH), mp
231-232°, [«]3? — 21.2° (MeOH; ¢1.0). IR +vEBrem 1
3360, 2925, 1710, 1695, 1265, 1135, 1095, 1025; CD
(MeOH; ¢7.07 x 107%) [6]*° (nm): — 27500 (295), 5600
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Table 2. '3C NMR spectral data for compounds 14
in pyridine-ds

C 1 2 3a 4
1 205.0 213.7 206.2 205.4
2 147.8 79.5 1480 148.5
3 120.4 46.5 120.5 118.5
4 329 30.5 333 320
5 49.7 538 50.8 43.7
6 68.5 68.6 68.9 256
7 87.8 88.1 839 82.2
8 36.8 35.8 8.2 36.1
9 370 36.3 37.8 376
10 49.9 51.6 50.4 48.1
11 74.1 726 74.7 74.2
12 88.5 88.1 89.6 88.7
13 349 349 351 350
14 44.6 45.6 48.2 447
15 28.7 287 313 286
16 170.0 170.1 98.2 170.2
18 23.7 225 238 19.1
19 14.3 144 14.5 12.6
20 23.7 215 21.2 21.3
21 145 14.6 154 14.6
2-OCH; 550 57.0 55.1 550
12-OCH, 61.2 60.7 60.9 61.4

{254), — 2000 (232); EIMS m/z (rel. int. ): 410 (7), 392 (3),
378 (40), 360 (17), 344 (37), 329 (23), 311 (20), 284 (29), 249
(19), 233 (34), 40 (100); HR-MS m/z: 410.2335 [M]*, calcd
for C;,H3,04; 410.2295.

Preparation of MTPA ester. A soln of 2 (2 mg) in dry
pyridine (0.1 ml) was treated with ( + )}-(S)-MTPA chlor-
ide (20 mg), and the soln allowed to stand at room temp
for 20 h. After removing the solvent under reduced pres-
sure, the residue was subjected to prep TLC
(hexane-EtOAc 9:1) to give the 6-(S)-MTPA ester of 2 (5)
(1.2 mg). The 6-(R)-MTPA ester of 2 (6) was obtained in
the same manner.

6-(S-MTPA ester {5): 'HNMR (400 MHz, CDCl,):
04.44 (1H, dd, J = 12, 8 Hz, H-2), 1.31 (1H, m, H-3x), 2.33
(1H, m, H-38), 2.30 (1H, m, H-4), 1.99 (1H, ¢, J = 11 Hz,
H-5), 5.50 (1H, dd, J =11, 2Hz, H-6), 421 (1H, 4,
J =2Hz,H-7),2.61(1H,d,J = 11 Hz, H-9), 3.67 (1H, dd,
J =11, 9 Hz, H-11), 2.88 (1H, dd, J = 10, 9 Hz, H-12),
2.08 (1H, m, H-13), 1.77 (1H, m, H-14), 2.63 (1H, dd,
J =19, 8 Hz, H-15¢), 2.51 (1H, dd, J = 19, 12, H-158),
0.90 (3H, d, J = 6 Hz, Me-4), 1.37 (3H, 5, Me-8), 1.53 (3H,
s, Me-10), 1.02 (3H, d, J = 7 Hz, Me-13), 3.58 (3H, s,
OMe-2), 3.34 (3H, 5, OMe-12).

6-(R)-MTPA ester (6): '"HNMR (400 MHz, CDCl;):
64.36 (1H, dd, J = 12,8 Hz, H-2), 1.20 (1H, m, H-3a), 2.17
(1H, m, H-3B), 1.80 (1H, m, H-4), 1.93 (1H, ¢, J = 11 Hz,
H-5), 5.36 (1H, d4d, J =11, 2 Hz, H-6), 440 (1H, 4,
J =2Hz,H-7),2.60 (1H, d,J = 11 Hz, H-9), 3.66 (1H, dd,
J =11, 9Hz, H-11), 2.88 (1H, dd, J = 10, 9 Hz, H-12),
2.08 (1H, m, H-13), 1.80 (1H, m, H-14), 2.65 (1H, dd,
J =19, 8 Hz, H-15a), 2.52 (1H, dd, J = 19, 12, H-158),
0.31 (3H, d, J = 6 Hz, Me-4). 1.38 (3H, s, Me-8), 1.48 (3H,

s, Me-10), 1.03 (3H, d, J = 7 Hz, Me-13), 3.58 (3H, s,
OMe-2), 3.31 (3H, s, OMe-12).

Hemiacetaljavanicin Z (3). Prisms (MeOH), mp
277-278°, [«]3? + 40.8° (MeOH; c 0.8). IR vKBr¢m~!?
: 3560, 3485, 2930, 1670, 1645, 1240, 1205, 1155, 1100,
1060; CD (MeOH; ¢ 4.63 x 107° [6]*° (nm): — 27500
(295), 5600 (254), — 2000 (232); EIMS m/z (rel. int.): 410
(29), 393 (46), 378 (93), 360 (38), 344 (77), 326 (49), 311 (44),
301 (20), 284 (46), 267 (37), 249 (29), 233 (44), 203 (21), 153
(85), 41 (100); HR-MS m/z: 4102315 [M]", calcd for
C22H3407; 410.2295.

Oxidation of compound 3. Compound 3 (15 mg) was
dissolved in EtOH (10 ml) and H,O (8 ml) and treated
with Ag,0 for 15 hr under reflux. The reaction mixture
was filtered through Celite; the filtrate diluted with H,O
and extracted with CHCl;. The solvent was evaporated
under reduced pressure and the residue was applied to
a silica gel column (CH,Cl,—~MeOH) to afford the lac-
tone of 3, which was shown to be identical with javanicin
Z (1) by 'HNMR, IR, [«]p, TLC and mmp.

X-ray analysis of compound 3. Crystals of 3, crystallized
from MeOH-H,0 (7:3), belong to the orthorhombic
space group P2,P2,P2,. The lattice constants and itens-
ity data were measured on a Rigaku RASA-7R diffrac-
tometer with graphite monochromated CuKux radiation
and a 18 kW rotating anode generator. The crystal data
was as follows: C,,H;,0,, M = 41051, a = 11.603(1),
b =16.145(2), c = 10.846 (1) A, ¥ = 2031.8(3) A3, Z = 4,
D.=1342gcm ™3, y(CuKa) =8.15cm ™' The crystal
dimension was 0.2 x 0.2 x 0.3 mm. A total of 1689 inde-
pendent reflections with I >30(I,) were used for the
structure analysis. The structure was determined using
a direct method (SAPIS1) [13] and expanded using
Fourier techniques (DIRDIF92) [14]. The structure was
then refined by full-matrix least squares with anisotropic
temperature factors for non-hydrogen and isotropic
atoms for hydrogen atoms to the ‘R factor of 0.033
(Rw = 0.029). The final Fourier difference synthesis
showed a maximum and minimum of + 0.18 and
—0.13e A3, respectively. The atomic coordinates,
bond lengths, bond angles, thermal parameters and
structure factors are available at the Cambridge Crystal-
lographic Centre.

Molecular modelling. Molecular modelling studies
were performed using the Discover 2.8 program on a per-
sonal IRIS Elan R—4000 computer. Molecular dynamics
simulations involved a heating period of 1.0 ps, followed
by 1.0 ps equilibration period and then 100 ps of dy-
namic simulation. The time step of integration was 1 fs.
The coordinates produced by simulation were saved
every 0.1 ps, giving 1000 structures. Each of them was
subjected to energy minimization using the conjugated
gradient protocol. All energies are relative to the lowest
conformers (E = 218.860 kcal/mol for 3a and
E = 220.807 kcal/mol for 3b).
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