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NEW TOXIC QUASSINOID GLUCOSIDES FROM SIMAROUBA GLAUCA

(X~-Ray analysis)1
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Institut de Chimie des Substances Naturelles, C.N.R.S.,
91190 - GIF-SUR-YVETTE, France

Summary : Two new toxic quassinoid glucosides, 15—9—B—D—glucopyranosyl glau-
carubolone 3 and 15—2-B—D-glucopyranosyl glaucarubol i, have been isolated
from Simarouba glauca seeds. Their structures were deduced from spectral

Recently, we initiated a programme aiming to transform biologically
inactive quassinoids into a series of biologically active compoundsz. For
this investigation we required a supply of the inactive glaucarubine l3_5.
This quassinoid is known to co-occur with glaucarubinone E§ in the Simarou-
baceous plant, Simarouba glauca7’8

. During the isolation procedure of 1 and
We now report on the structural elucidation of these compounds which proved

to be 15-0-(3-D-glucopyranosyl glaucarubolone 3 and 15-0-f-D-glucopyranosyl
glaucarubol %.

Glaucarubine 1 and glaucarubinone 2 were isolated as previously

3,6

reported . The remaining aqueous solution was treated with an excess of

methanol and the voluminous precipitate formed was removed by centrifuga -

tion. The supernatant liquid, which showed on TLC the presence of consti-
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tuents much more polar than 1 and 2, was concentrated under reduced pressure
and extracted several times with n-butanol. Chromatography of the combined
n-butanol extracts on Kieselgel 60 (Merck) using the lower phase of a mix-
ture CHC1 /MeOH/H 0, 65:35:10 as an eluent afforded the glucosides 3 and 4.
Qua551n01d 3 crystallized from methanol, m.p. 252-254°C, [a]22—25 7°
(c=1.01 ; pyridine). The molecular formula (C26H36 13) was supported by fast
atom bombardment (FAB) mass spectrometry which showed the " peak at m/z
557. A positive anthrone test as well as the presence of abundant fragmen-
tation ions at m/z 394 (M'°-162) in the EI and at m/z 395 (MH'-162) in the
FAB mass spectra indicate the presence of a hexose moiety. The i.r. spectrum
(nujol) showed hydroxyl absorption at 3325 cm_1 and carbonyl bands at 1720
and 1660 cm~! and, in agreement with the formulation of ring A as in 3, the
u.v. spectrum showed a maximum at 240 nm (£11,185) and the EI mass spectrum
the characteristic ions at m/z 151 and 1357. The 400 MHz 1H N.m.r. spectrum
(Table) showed the presence of one tertiary, one secondary and one vinyl
methyl group. Extensive double resonance experiments allowed the unambi-~
guous assignments of all other protons with the exception of four attributed
to the hexose unit (H-2', H-3', H-4' and H-6' B) which give rise to a com-
plex pattern of overlapped signals. Interpretation of these data suggested
the aglycone to be glaucarubolone 5. The 130 n.m.r. spectra of quassinoids

9

1 and 2 have been reported” and referring to these results the carbon reso-
nances of the quassinoid 3 could be assigned (Fig. 1) ; the 130 multiplici-
ties were determined by off-resonance decoupling and also by the J-modulated

spin-echo techniqueio. The 13

C spectral data fully support the glaucarubolone
structure of the aglycone.
Unequivocal proof
for the structure and the
stereochemistry of the quas-
sinoid glucoside 3 was provi-
ded by single-crystal X-ray
analysis. Crystal data : A
crystal of 3, size 0.3x0.4
x0.1 mm, was mounted on a
Philips PW 1100 automatic
diffractometer, equipped

with a graphite monochroma-

Fig. 2 : Molecular structure
o o of 3 ; dark circles
radiation (A=1.5418 A). The denote oxygen atoms

tor and operating with CukK

system is orthorhombic, space
121 (Z=4) with cell
parameters a=15.279 (4) ;

b=25.418 (5) ; c=7.001 (3) A.
Over a total of 2688 reflections collected up to 0=60°, 2451 have been consi-

dered as observed above the 20 background level. The structure has been sol-

group P212
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ved by using a Patterson Search program11 with a starting model taken from
the data of the p-bromobenzoate derivative of glaucarubinS. The refinements
were carried out with isotropic thermal factors for the heavy atoms to
R=IWFoi-1Fc I/ XIFo] =9.5%. The use of anisotropic thermal factors for the heavy

. . . . . 12
atoms led to a final value of R=5.7%. The molecular view is given in Fig.2 %

TABLE : 400 Miz 1H—n.m.r° spectra of quassinoids 3 and é in pyridine—d5
[ in ppm, J as (Hz)]

3 3 3 3
H-1 4.87 s 3.93 d (6.6) H-30  3.80 (AB q, 9) 3.79 (AB q, 9)
H-2 4.58 m (6.6) 4,10 4,20
H-3 6.08 br. s 5.76 br. s Me-4 1.72 s 1,66 s
H-5 3.2 d (12) 2,80 a4 (13.3)| Me-10 1.55 s 1.56 s
H-6e 2.15 dd (12, 2) 2,01 d (13.5) | Me-13 1.67 d (7) 1.65 d (7)
H-6a 1.97 dd (12, 2) 1.88 dd (13.5) H-1' 5.46 4 (7.5) 5.39 d (7.5)
H-7 4,28 br. s 4,77 br. s H-5"' 3.95 m 3.90 m
H-9 3.23 s 2.98 s H-6'A 4.54 da (12,3) 4.50 daa (12,3)
H-12 4,03 br. s 4,05 br. Z H-6'B
H-13 2.65 m 2.59 dd (6.7) | H-2"
H-1k 2.67 dd (9,3) 2.65m H-31 | *-28 to  4.04
H-15 5.65 4 (9) 5.59 d (10) H-4

22
D +12.1

(c=0.99 3 pyridine). Its molecular formula was established by elemental ana-

lysis and FAB mass spectroscopy as CZ6H38013 (MH" at m/z 559) and differed

Quassinoid 4 crystallized from methanol, m.p. 263-264°, [a]

from that of 3 by two hydrogen atoms. Compound i possesses like quassinoid 3
a hexose moiety as shown by the positive anthrone test and by the presence

of an abundant fragmentation ion at m/z 379 (MH -180) in the FAB mass spec-

trum. The i.r. spectrum (nujol) showed hydroxyl absorption at 3350 em™ ! ana

only one carbonyl band at 1720 cm-l. The absence of an u.v. absorption cha-
racteristic of an A-ring enone system and analysis of the 400 MHz 1H-n.mor.
spectrum of 4 (Table) suggested that this quassinoid contains a vicinal gly-
col in ring A instead of an &-ketol, both types of compounds frequently co-

7

occuring in the same plant’. Acetylation (acetic anhydride - pyridine) of

quassinoid 4 afforded an octaacetate 042H54021. MS : (M'-60) at m/z 834 and

base peak at m/z 331 corresponding to the tetraacetyl hexose oxonium ion ;

Fig. 1 : 100.6 MHz 13C (proton broad band decoupled) n.m.r. spectrum of 3
in pyridine—d5
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400 MHz 1H—n.m.r. (CDClB) : three proton signals at & 1.00 (d, J=7,5, Me-13),
1.40 (s, Me-10), 1.70 (s, Me-%) and eight resonances due to the acetoxy
groups at & 1.81, 1.97, 1.99, 2,00, 2.02, 2.11, 2.14 and 2.18.

Thus, the aglycone of 4 proves to be glaucarubol 6 and the hexose
moiety is assumed to be located at C-15. Accordingly, on MnO2 oxidation of
i some quassinoid 3 was detected by tlc in the reaction mixture.

In the murine P-388 lymphocytic leukemia test system13, glucosides
3 and i, which are moderately water soluble, were found to be toxic down to
the level of 2 mg/kg.

While esters of quassinoids are rather common, gquassinoid glucosi-
des are rarely found and only the following five have been isolated to date:

15

bruceosides A and B, bruceantosides A and B™~, and picrasinoside A1
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