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To elucidate the placement of these subunits along the hydrocar- 
bon chain mass spectral studies were undertaken. Several deriva- 
tives o f l  were prepared and utilized in lieu of the underivatized I 
because their mass spectra were more reproducible. Figure 2 and 
table 2 list these derivatives. The measured exact masses and 
corresponding elemental composition of several key fragments 
and ions listed in table 2 are assigned to specific parts of I in 
figure 3. The ion at m/z 213 in the EI spectrum of III  increased 
by 2 gm in the spectrum of IV, the 2,33-dihydro-derivative 
produced by catalytic hydrogenation of I by 10% Pd/C in 
EtOH, providing further evidence that this fragment contained 
the lactone ring of subunit A, and that bond rupture had oc- 
curred adjacent to the hydroxyl group at C-4. The ion at m/z 
385, which also shifts by 2 pm in the spectrum of IV, indicates 
that a hydroxyl is located at C-10. The number of carbons 
between the two rings is established by the ions at m/z 543 and 
614, both of which contain the unsaturated lactone ring. The 
length of the hydrocarbon chain attached to the tetrahydrofuran 
ring is indicated by the ions at m/z 27t and 341, which do not 
increase by 2 btm in the mass spectrum of IV. Other ions in the 
mass spectrum of the TMS derivative o f l  not listed in table 2, as 
well as in homologous ions observed in the E1 spectra of 11 and 
V, the perdeuteriotrimethylsityl derivative of 1 obtained from 
treating I with bis(perdeuterotrimethylsityl)trifluoracetamide in 
pyridine, support these assignments. 
Annonacin is the first representative of a new class ofC35 polyke- 
tides in contrast to the C34 series previously found in the Anno- 
naceae 6-1~ Also I is the first member of this group with a single 
tetrahydrofuran ring system. Compounds of this type have 
shown significant cytotoxicity and are currently under evalu- 
ation as potential anticancer agents. Annonacin (I) is unique 
among this series in producing a reversal of differentiation of 
ASK (rat brain glioma) cells at sub-cytotoxic doses. This activity 
is associated with agents which bind to tubulin and in turn 
produce antimitosis. Therefore I may represent the first member 
of a new class of antimitotic agents. Further studies are under- 
way on the chemistry and pharmacology of I and related com- 
pounds. 
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Luffariellolide, an anti-inflammatory sesterterpene from the marine sponge Luffariella sp. 
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Summary. Luffariellolide (2) is a sesterterpene from the Palauan sponge Luffariella sp. that has useful anti- inflammatory 
properties. In contrast  with the irreversible action of  manoal ide (1) on phospholipase A2, luffariellolide (2) is a slightly less 
potent  but partially reversible PLA 2 inhibitor. 
Key words. Marine sponge; Lt~fariella sp.; sesterterpene; phospholipase A 2 inhibitor;  anti- inflammatory.  

Manoal ide  (1) is a sesterterpene from the marine sponge 
Luffariella variabilis 3 that  significantly reduces chemically- 
induced inflammation in vivo and irreversibly inhibits the in 
vitro hydrolysis of  phosphotidyl  choline by purified bee 
venom phospholipase A2 (PLA2) 4. Al though manoal ide (1) 
can be obtained in good yield from the natural  source and 
has been synthesized 5, we have nonetheless continued the 
search for related ant i- inflammatory agents, particularly 
those that reversibly inhibit phospholipases. Luffariellolide 
(2), isolated from a Palauan sponge Luffariella sp., is a less 
potent  but partially reversible inhibitor of  bee venom PLA2. 
The hexane extract (15.4% dry weight) of  LuJ]ariella sp. 
(85-027) contained > 90% luffariellolide (2), that was easily 
purified by medium pressure chromatography on a Lobar  
LiChroprep Si 60 column using 20 % ethyl acetate in hexane 

as eluant. Luffariellolide (2) is an optically inactive oil of  
molecular formula C25H380 3. The broad infrared bands at 
3300 and 1760 cm l, l H N M R  signals at ~ 6.01 (br s, 1 H, 
H-25) and 5.85 (br s, 1 H, H-2) and 13C N M R  signals at 
171.9 (s, C-l) ,  117.0 (d, C-2), t69.9 (s, C-3) and 99.5 (d, C-25) 
define the 7-hydroxybutenolide moiety, which has pre- 
viously been encountered in several sponge metabolites 6. The 
2,6, 6-trimethylcyclohexene terminus gave rise to the ex- 
pected 13C N M R  signals at 6 136.9 (s), 126.6 (s), 32.6 (t), 19.4 
(t), 39.5 (t), 34.8 (s), 19.7 (q), 28.5 (2xq) 5. The E-geometry of  
the two trisubstituted olefinic bonds was defined by the 13C 
N M R  signals at 3 16.0 (q) and 15.9 (q) assigned to the olefinic 
methyl groups. The remaining spectral data 7 all support the 
proposed structure for luffariellolide (2) which is a sesterter- 
penoid analog of  hydroxymokupalide,  a hexaprenoid from 



950 Experientia 43 (1987), Birkh/iuser Verlag, CH-4010 Basel/Switzerland Short Communications 

2 

the sponge Megalopastas sp. 8. Luffariellolide (2) has also 
been found  in a sponge of  the genus Fascaplysinopsis 9. 
Luffariellolide (2) is a po ten t  an tagon is t  of  topical  
pho rbo l  myris ta te  acetate (PMA)  induced in f l ammat ion  in 
the mouse  ear: P M A  alone, ( T / C - 1 ) = 0 . 9 2 9 : t : 0 . 2 0 0 ;  
PMA+luf fa r i e l lo l ide  (50 jag/ear), ( T / C - l ) =  0.221 :t: 0.068 
(n = 10) 1~ H. Subcu taneous  admin i s t ra t ion  of  luffariellolide 
at  concen t ra t ions  of  50 mg/kg  and  100 mg/kg  significantly 
reduced the incidence of  abdomina l  spasms in response to 
in t raper i tonea l  admin i s t ra t ion  o f p h e n y l q u i n o n e  (2.0 mg/kg)  
in mice 1I. Luffariellolide inhibi ted  in vi t ro hydrolysis  of  
phospha t idy l  choline by purif ied bee venom phosphol ipase  
A 2 (ICs0 = 2.3 x 10 -7 M). The  m a x i m u m  inhib i t ion  obta in-  
able wi th  luffariellolide was only 80 % as compared  to com- 
plete inac t iva t ion  o f P L A  2 by manoal ide .  Inh ib i t ion  by luffa- 
riellolide was part ial ly (approx.  30%)  reversed by dialysis 
whereas manoa l ide  inhib i t ion  is completely irreversible un- 
der  dialysis condi t ions.  Classical kinetic analysis of  the luffa- 
riellolide react ion wi th  PL A  2 demons t r a t ed  noncompet i t ive  
type inhib i t ion  with an  appa ren t  K i = 1.6 x 10 7 M. In con- 
t rast  with  observa t ions  on manoa l ide  (1) ~2, p re t r ea tmen t  of  
luffariellolide with ol igomers of  lysine does not  prevent  inhi- 
b i t ion  of  PLA2 by luffariellolide. Luffariellolide is a part ial ly 
reversible inh ib i to r  of  purif ied bee venom P L A  2 tha t  lacks 
one of  the two masked  aldehyde groups tha t  appears  to be 
responsible  for the irreversible react ion of  manoa l ide  with 
lysine residues on  PLA213. 
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Summary. 2-Amino-6- [ ( l 'R ,  2'S)-1' ,  2 ' -d ihydroxypropyl] -3-methyl-pter in-4-one (1) has  been isolated f rom the mar ine  an tho-  
zoan  Astroides calycularis; its s t ructure  was i l lustrated by spectral  analyses including 2 D - N M R  and  by part ia l  synthesis. 1 
appears  to possess cell-growth inhibi t ing activity. 
Key words. 3-Methyl-L-erythro-biopterin; 2-amino-6- [ ( l 'R ,2 'S) - l ' , 2 ' -d ihydroxypropyl ] -3 -methy l -p te r in -4-one ;  Astroides 
calycularis Pallas;  an thozoan .  

Pter idines are widely dis t r ibuted in the an imal  k ingdom,  
especially a m o n g  insects and  poiki lo thermic  ver tebra tes  such 
as fishes, amph ib i ans  and  reptiles 2. Little is k n o w n  a b o u t  
pter idines  in mar ine  invertebrates .  In 1944 xan thop te r in  was 
isolated f rom the crab  Cancer pagurus 3, while M o m z i k o f f  
and  his co-workers  have repor ted  the presence of  several 
previously k n o w n  pteridines in d ia toms 4, copepods  5 and  
tunicates  6. 

In 1981 leucettine, a 6- ( l -hydroxypropyl) -3-methyl-pte-  
r idine-2,4(1H)-dione,  was found  in an extract  of  the calca- 
reous sponge Leucetta microraphis 7, but  it was not  ascer- 
ta ined if  this c o m p o u n d  was synthesized de novo  by the 
sponge as a secondary  metabol i te  or  if  it was of  dietary 
origin. 
In connec t ion  wi th  our  interest  in mar ine  chemical  p roduc ts  
we are now examining  the water-soluble  extract  of  Astroides 


