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ABsTucr.-The known lignan (- )-grandisin 111 has been isolated from Ctyptocatya 
rrassinmia by using the brine shrimp lethality test to direct the isolation; its structure and rela- 
tive stereochemistry have been determined by ir, ‘H nmr, ms, and X-ray crystallography as an 
all-trans a,a‘-diaryl-P,P’-dimethyltetrahydrofuran. Compound 1 is not significantly cyto- 
toxic in our panel of human tumor cells. 

In our search for bioactive natural 
products, a lignan, grandisin E l ] ,  was 
isolated from the bark of Cryprocarya 
crassinewia Miq. (Lauraceae). The frac- 
tionation was guided by a simple test for 
lethality to the larvae of brine shrimp 
(BST) (1). (-)-Grandisin, an a,a’- 
diaryl-P, p ’-dimethyltetrahydrofuran, 
was first isolated from Litsea grandis 
(Wall) Hook. f. (Lauraceae) (2). Its 
analogues have been reported as an- 
tagonists of platelet-activating factor 
(PAF), useful for the treatments of in- 
flammation, cardiovascular disorders, 
asthma, lung edema, adult respiratory 
distress syndrome, pain, and platelet 
aggregation (3). We determined the 

1 

structure and relative configuration of 
compound 1 by ir, ’H nmr, ms, and X- 
ray crystallography (Table 2, Figure 1); 
its X-ray crystallographic structure has 
not been reported before. This com- 
pound showed significant activity in the 
brine shrimp lethality test, but no sig- 
nificant in vitro activities to human 
tumor cells were found (Table 1). 

EXPERIMENTAL 
GENERAL EXPERIMENTAL PROCEDURES.- 

The mp was uncorrected. The optical rotation 
was taken with a Perkin-Elmer 241 Polarimeter. 
The ir spectrum was obtained on a Perkin-Elmer 
1600 FTIR spectrometer. ‘H-nmr spectra were 
recorded on a Varian VXR-500s spectrometer. 
Low resolution ms was obtained on a Finnigan 
4000 mass spectrometer, and the hrms was deter- 
mined on a Kratos MS 50 spectrometer through 
peak matching. 

PUNT MATERIAL-Bark of c. crassinmza 
was collected from the branches of authenticated 
trees growing on the peat swamp in Batang Bev- 
junrai, Selangor, Malaysia. An herbarium sample 
is preserved at the University of Malaya, Kuala 
Lumpur, Malaysia. 

”Brine shrimp lethality test with 95% confidence intervals in parentheses. 
bHuman lung carcinoma. 
‘Human breast carcinoma. 
dHuman colon adenocarcinoma. 
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0.7352(3) 
0.8 197(3) 
0.9252(3) 
0.9465(3) 
1.0222( 3) 
0.5434(4) 
0.7774(4) 
1.1126(5) 
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1.5455(3) 0.0806(2) 
1.5616(3) 0.0455( 1) 
1.6112(3) 0.0658(2) 
1.6432(3) 0.1201(2) 
1.8797(4) 0.2023(2) 
1.473 l(5) 0.09 18(2) 
1.4250(4) -0.0203(2) 
1.6720(7) 0.0460(3) 

FIGURE 1. ORTEP plot of (-)-grandisin 111. 

ISOLATION AND IDENTIFICATION.-Dried 
pulverized bark (600 g)  was extracted with 95% 
EtOH. The extract was rotary evaporated to pro- 
vide 35 g of brown syrupy extract (FOO1). FOOl 
was partitioned with CHCIJH,O, and the 
CHCI, fraction was vacuum-dried to yield 30 g of 
residue (F003). F003 was further partitioned 
with 90% MeOWhexane. The MeOH fraction 
was then rotary evaporated to yield 26 g of residue 
(FOO5). F005 (10 g)  was loaded onto a Si gel col- 
umn and eluted with hexane/CHC13/MeOH in 
increasing polarity. The fractions were tested 
with brine shrimp larvae for bioactivity (1). The 
active fractions were pooled and rechromato- 
graphed on Si gel eluted with hexane/CHC13/ 
MeOH with increasing polarity; 20-ml fractions 
were collected and were allowed to evaporate to 
dryness. Colorless rhombic crystals (ca. 600 mg) 
were obtained from fractions 15-28. The crystals 

were washed and recrystallized from hexane/ 
CHCI,. 

Grandisin [l].-Colorless rhombic crystals: 
mp 86-88'; [a]25D -46" (c= 0.43, CHCI,); ir 
(KBr) cm-' 3415, 2955, 1594, 1506, 1459, 
1334, 1234, 1127, 1006,823, 712;cims(NH3) 
mlz (%) [MNH41+ 450 (6), EMHI+ 433 (59), 
[MH - H,O]+ 415 (lo), 404 (100); hrcims m/z 
[MH]+ found 433.2192 for C24H3,07 (calcd 
433.2226); eims m/z  (%) 368 ( 7 . 3 ,  339 ( 2 . 2 ,  
3 13 (6.3), 299 (3.5), 285 (5. I), 236 ( 9 . 4 ,  179 
(6.4), 129 (15), 117 (23), 91 (17), 83 (55), 69 
(100); 'H nmr (CDCI,) 6 6.61 s (H-2', -6', -2", 
-6"), 4.63 d (H-2, - 5 , j  = 9.4 Hz), 3.87 s (3'-, 
5'-,3"-,5"-OMe), 3.82 s (4'-,4"-OMe), 1.77 m 
(H-3,-4), 1.05 d(3- ,4-Me,j=5.50 Hz). 

X-RAY CRYSTUOGRAPHIC A N A L Y S I S  OF (- )- 

TABLE 2. Atomic Fractional Coordinates (E 
I I I II 

Atom 

0- 1 
0-23 1 
0-24 1 
0-25 1 
c - 2  
c -3  
c -2  1 
c-22 

0.0573(1) 
- 0.0094 1) 

0.0287(1) 
0.2131(1) 
0.2197(1) 
0.1544(1) 
0.1352(1) 

Atom 

C-23 
C-24 
C-25 
C-26 
c -3  1 
C-23 1 
C-24 1 
C-25 1 

'Only half of the carbon and oxygen atoms of the molecule were anisotropically refined because it is a 
twofold symmetrical molecule; half of the hydrogen atoms were also refined isotropically. 
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GRANDISIN 111. '-Crystal d a t a . - ~ , ~ H ~ ~ ~ , , , ,  
Mz468 .57  (the actual molecular formula and 
mol wt are C24H3206 and 432.22, but thecrystal 
formula and formular weight for X-ray data col- 
lection contained a pan of a solvent molecule). 
Hexagonal, a =  14.091 (I), c=24.183 (s) hi, 
V z 4 1 5 8 . 2  hi3 (by least-squares refinement, 
using the setting angles of 25 reflections in the 
range 12<8<15", measured by the computer- 
controlled diagonal slit method of centering), X 
(Mo-Ka)=0.71073 A, space group P6(1)22 
(No. 178), 2 = 6 ,  Dx= 1. l O g * ~ m - ~ .  Crystaldi- 
mensions 0.63X0.38X0.35 mm, p (MeKa)=  
0.75 cm-'. 

Data collection and  p'ocersing.-Enraf-Nonius 
CAD4 diffractometer, 0/28 mode with w scan 
width=0.68+0.350 tan 8, 28 range 4.00- 
50.00", rake-off angle 2.95", o scan rate 2-20" 
min- ', graphite-monochromated Mo-Ka radia- 
tion; 2832 reflections measured (h, k ,  l limits: 
- 16-0, 0-14,0-28), 2462 unique, giving 1095 
with P 3 . 0  cr (I). Corrections were applied for 
Lorentz and polarization factors, but not for ab- 
sorption. 

Structure solution and refinement.-The structure 
was solved using the structure solution program 
SHELX-86. The remaining atoms were located in 
succeeding difference Fourier syntheses. Hydro- 
gen atoms were located, and their positions and 
isotropic thermal parameters were refined. The 
structure was refined in full-matrix least-squares 
where the function minimized was z w  (IFoI- IFcl)' 
and the weight w is defined by the Killean and 
Lawrence method with terms of 0.020 and 1.0 
(4). Scattering factors were taken from Cromer 
and Weber (5). Anomalous dispersion effects 
were included in Fc; the values for 6f' and Sf" 
were those of Cromer and Weber (5). Only the 
1095 relections having intensities greater than 
3.0 times their standard deviation were used in 
the refinements. The final cycle of refinement in- 
cluded 2 11 variable parameters and converged 
(largest parameter shift was 0.53 times its ESD) 

with unweighted and weighted agreement factors 
of: R 1 = 2 IFo - Fcl/xFo = 0.042, R2 = SQRT 
18w(Fo - F c ) ~ / ~ w F o ~ ]  = 0.050. The standard 
deviation of an observation of unit weight was 
1.14. There were 73 correlation coefficients 
greater than 0.50. The highest peak in tp final 
difference Fourier had a height of 0.2 1 e/A3 with 
an estimated error based on 6F of 0.04. The re- 
fined values for the other enantiomorph are R = 
0.042, Rw = 0.050, and the estimated standard 
deviation of an observation of unit weight is 
1.150. Plots of xw (IFol-IFcI)* versus IFol, re- 
flection order in data collection, sin WX, and vari- 
ous classes of indices showed no unusual trends. 
All calculations were performed on a VAX com- 
puter using SDP/VAX. 
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'Atomic coordinates for this structure have 
been deposited with the Cambridge Crystallo- 
graphic Data Centre and can be obtained on re- 
quest from Dr. Olga Kennard, University Chem- 
ical Laboratory, Lensfield Road, Cambridge CB2 
1EW. UK. 


