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In continuing our systematic study of the bitter principles of plants of the family 

Simaroubaceae (2), we have investigated the non-lipophilic material from the seeds of Brucea 

sumatrana Roxb. and have isolated a new lactone. This compound is described here by the 

number WST-63, for while its properties are in good accord with those reported from yatanoside, 

a compound earlier isolated from the same plant (3), those of its acetyl derivative and the 

acetate of yatanoside differ (4). 

WST-63, c20R280g, m.p. 258-258.5", [ollD + 21.1 (c 0.4, pyridine), gives a purple color 

with concentrated li2S04, a behavior characteristic of a number of compounds of the Simarou- 

baceae (5). It is different from brusatol (2) and from the bruceines A, B, C (6) and G (7). 

Acetylation of WST-63 under mild conditions (pyridine-acetic anhydride, 25", one week) gave 

a crystalline tetraacetate, C28ii36013, m.p. 255-256.5', [al, + 42.3" (c 0.50, pyridine), 

which still showed hydroxyl absorption (IR, CHC13, 3570 cm-') and which was not oxidized 

with Cr03 (pyridine) under mild conditions. 

The n.m.r. spectrum (Table I) of the tetraacetate was in accord with the structures 

I (for WST-63) and II (for the tetraacetate). Of special importance are the n.m.r. signals 
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I,R=H III IV 

II, R = AC 

at 6 6.12 (singlet, l-H), b 3.25 (8, l-H), and 6 2.72 (doublet, l-B, J = 7 Hz). The latter 

two signals disappeared after addition of D20 and are assigned to a tertiary and a secondary 

hydroxyl group, respectively. The singlet at b 6.12 is assigned to the proton at C-15. Its 

appearance suggested that the tertiary hydroxyl group was located at the adjacent G-14, a 

suppoeition that was confirmed as follows. 

Treatment of the tetraacetate with SOC12 in pyridine gave the auhydro-tetraacetate (par- 

tial structure III), ~~SH3401~, m.p. 245-246*, in whfch the secondary hydroxyl Sroup is atlll 

present (doublet, l-H, at 6 2.69, disappearing with addded D,O), whose ultraviolet spectrum 

showed only an increased absorption near 200 nm (a about 14000) compared with the original 

tetraacetate. After addition of a drop of 1 N KOH solution a new maximum slowly appeared at 

291.5 nm, which is characteristic of the partial structure IV (8). In the n.m.r. spectrum 

of the anbydro compound, the two singlets at b 6.12 (H-15) and b 3.25 (OR at C-14) were ab- 

sent. 

The stereochemistry of the oxygen functions has been established from the n.m.r. spectra 

of the tetraacetate and of the anhydro-tetraacetate (Table I). The signal of the 7-8, 

usually found at about b 4.7 (7,9), appeared at b 5.12 in the tetraacetate and at 6 4.71 in 

its anhydro-derivative. This paremagnetic shift of about 0.4 ppm indicates (10) that the 

7-H and the 14-OH are in a diaxial 1,3-disposition, and establishes the stereochemistry at 

the positions 7 (S-H) and 14 (@-OH). 

The stereochemistry of the oxygen functions at the positions 1, 2, 11, and 12 has been 

establfshed in the followfng way. The doublets at b 5.24 (J = 8) and at 6 4.77 (J I 2) have 
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been assigned to the 1-H and 12-H, respectively. 

TABLE I 

As8igMQ@SttS of the NMR Signals of Tetr8-0-8Cetyl- WST-63 and it8 Anhydro Derivative a) 

. 

Tetra-O-acetyl- WST 63 Anhydro derivative 

1-H 

2-8 

3-B 

7-H 

11-H 

IL-UK 

12-B 

l&OH 

15-B 

g-(X2-0 

4-Cm3 

lo-CH3 

13-cH3 

cH3cw 

5.24, d (J = 8) 

ca. 5 4ob) 

ca. 5:39b) 

5.12, t-like 

3.ssb) 

2.72, d (J L 7) 

4.77, d (J = 2) 

3.25, 8 

6.12, B 

4.68, cl; 3.95, d (J = 8) 

1.71, 8, br 

1.46, a 

1.32, s 

2.02; 2.04; 2.07; 2.25 

5.14, d (J - 8) 

ca. 5.36b) 

ca. 5.34b) 

4.71, t-like 

3.89, m 

2.69, d (J = 7.5) 

4.7sb) 

--- 

-_* 

4,7g, d; 3.70, d (J = 8) 

1.69, 8, br 

1.46, s 

1.40, 8 

1.98; 2.01; 2.03; 2.23 

a) Varian HA-100 in CDC13, lMS as internal standard, b-values. Coupling constants 

(in parentheses) in cps. s = singlet; d = doublet; t = triplet; m = multiplet; 

br = broad signal. 

b) Not clearly resolved signal. 

The coupling constant of the hydrogen at C-l indicates that the hydrogen8 at C-l and C-2 

must both have an axial or nearly axial disposition and therefore these hydroxyl groups are 

both equatorial (16, ICY). 

The coupling constant of the hydrogen at C-12 indicates that the ll- and 12-oxygen 

functions have to be either ll@, 120: or lla, 1Zz (11). The pattern of the 11-R signai is 
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best explained if the OH groups are 1lS and 12~~. 

The stereochemistry of the 15-oxygen function has not been established and is assigned 

to the 15@-position by analogy with other bitter principles af the same family (10). 
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