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spectrum exhibited methyl singlets at 6 1.24 (H-13), 1.48 
(H-14), 1.71 (H-15) and two acetyl methyl groups as 
singlets at 62.105 and 2.03. The olefinic protons were at 
65.24 as a double doublet for H-l and a broadened 
doublet at 64.72 for H-5. The double doublets at 65.11 
and 5.17 indicated the protons geminal to acetyl groups. 
The triple doublet at 62.37 and double quartet at 62.73 
indicated H-7 and H-l 1, respectively. The stereochemis- 
try of the acetyl groups were assigned by using Dreiding 
models and by measuring J values of H-9 (J98,8a = 5 Hz; 
J - 10.5 Hz) and H-3 (J,, 28 = 9 Hz; JJa 201 = 5.5 Hz). 
T?I?~~NMR data of 1 is gi\;en in Table 1. 

EXPERIMENTAL 

A&lea sintenisii was collected from central Turkey (Sivas). A 
voucher (MARE 572) is deposited in the Herbarium of Faculty 

of Pharmacy, Univ. of Marmara (Istanbul). Dried and powdered 

aerial parts of A. sintenisii (1.37 kg) was extracted with 

Et,O-petrol (1:2) and the extract was treated with MeOH to 

remove long chain saturated hydrocarbons, the residue was 
separated by CC (silica gel) the fractions were further separated 

by prep. TLC. Thus stigmasterol (60 mg), a-amyrin (21 mg), 

salvigenin (7.3 mg), 6-hydroxyluteolin 6,7,3’4’-tetramethyl ether 

(15 mg) and sintenin (1) (6 mg) were obtained. 
Sintenin, 3p,9a-diacetoxycostunolide (1): Amorphous, colour- 

less compound. IR ~~~~‘3 cm-’ 1760 (y-lactone), 1720, 1240 

(-OAc), 1660 C=C), 1450, 1375,950, ‘H NMR given in Table 1. 

MS, 70 eV (probe) m/z (rel. int.): 350 [Ml+ (C H 0 19 26 6 ) (0.6), 291 

[M-OAc]+ (lOO), 231 [M-HOAc-OAc]+ (60), 203 [231 
-CO]+ (20). 175 [203-CO]+ (40), 91 [C,H,]+ (24). 
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Abstract-Two new acyclic diterpenes have been isolated from the brown alga Bifurcaria Bifurcata. They were 
characterized by spectral and chemical methods. 

INTRODUCTION having an acidic functionality. A few acidic terpenoids 
We recently described [l] the main product (1) from the have been isolated from marine sources, in particular 
brown alga Bifurcaria Bijiircata collected along Morocco from marine algae [7]. 
coasts (Oualidia, 1984). Various acyclic diterpenes have Silica gel column chromatography of the 

been isolated so far from the family of Cystoseiraceae methanol-chloroform extract of the alga gave a fraction 
[2-61, but this re-examination of Bifurcaria Bijiircata has containing 2a as an impure oil. This fraction was further 
led to the isolation of two new acyclic diterpenes, one. purified by HPLC to give 2 as an optically active oil. The 
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OR j I ) LiAIH4 

2 a  R t = R 2 = H 

2 b  R I = Ac; R 2 = fl 

2C R I = H; R 2 = Me 

~ OH 

3 

spec t ra l  f ea tu res  o f  2 (see T a b l e  1 a n d  E x p e r i m e n t a l )  
r e s e m b l e d  t h o s e  o f  re la ted  c o m p o u n d s  [ 2 - 6 ]  a n d  indi-  
c a t ed  s imi la r  s t r u c t u r a l  fea tures .  T h e  p re sence  o f  an  
h y d r o x y l  f unc t i ona l i t y  was  c lear ly  d e m o n s t r a t e d  by  spec-  
t ra l  ana ly s i s  a n d  by ace t y l a t i on  to  give 2b. T h e  ~H a n d  
x3C N M R  d a t a  led u n a m b i g o u s l y  to s t r u c t u r e  2a, w i th  E 
c o n f i g u r a t i o n  o f  the  d o u b l e  b o n d s .  T h e  p re sence  o f  a n  
ac id ic  g r o u p  was  c o n f i r m e d  by  m e t h y l a t i o n  wi th  d iazo-  
m e t h a n e  to yield the  c o r r e s p o n d i n g  methy l  ester 2c and  by 
r e d u c t i o n  wi th  l i t h i u m  a l u m i n i u m  hyd r i de  to give 1 as 

the  end  p r o d u c t  o f  the  r eac t ion  wi th  the  s a m e  a b s o l u t e  
c o n f i g u r a t i o n  at  C-12.  

D u r i n g  th is  inves t iga t ion ,  a m i n o r  me t abo l i t e  3 was  
a lso  pur i f ied  by H P L C  as  a n  opt ica l ly  inact ive  oil. Th i s  
c o m p o u n d  s h o w e d  severa l  spec t ra l  fea tures  in c o m m o n  
wi th  the  o t h e r  acyc t ic  d i t e rpenes ,  pa r t i cu la r ly  the  first 
th ree  uni ts .  T h e  m a i n  difference was  the  p re sence  o f  a 
M e ( C H 2 = ) C .  C H = C H - u n i t  as ind ica ted  by the  inspec-  
t ion  o f U V ,  ~H a n d  13C N M R  da ta ,  p o i n t i n g  to s t r uc tu r e  
3 for the  new  d i te rpene .  

Table 1. t3C N M R  and 1H N M R  spectral data for compounds  2a and 3 in CDCI 3 (tH: 360 MHz, 
TMS as int. stand.; 13C: 50 MHz, TMS as int. stand.) 

2 a  3 

C/H 13 C 1H J(Hz) C/H ~ 3C ~ H J(Hz~ 

1 171.3 s 1 59.0 t 4.10 d 6.8 
2 115.2 d 5.66 s 2 123.4 d 5.37 t 6.8 
3 162.4 s 3 139.1 a s 
4 41.1 t 2.17 m 4 39.4 t 2.00 m 
5 26.1 t 2,16 d 4.5 5 26.5 t 2.07 m 
6 122.9 d 5.06 t 4.5 6 123.8 d 5.09 t 6.8 
7 136.0 a s 7 135.0 ~ s 
8 39.2 t 2.00 m 8 39.4 t 2.00 m 
9 25.9 t 2.10 m 9 26.2 t 2.07 m 

10 125.9 d 5.34 t 6.8 10 125.1 d 5.13 t 6.8 
11 136.7 a s 11 133.5 a s 
12 77.3 d 3.96 dd 6.7 12 42.7 t 2.72 d 7.2 
13 34.2 t 2.2 ddd 6,7,7 13 128.7 d 5.58 dt 7.2, 15.6 
14 120.2 d 5.06 t 7 14 133.7 d 6.10 d 15.6 
15 134.4 a s 15 141.9 s 
16 25.8 q 1.70 s 16 114.3 t 4.84 s 
17 17.9 q 1.59 s 17 18.5 q 1.81 s 
18 19.1 q 1.60 s 18 15.9 q 1.57 s 
19 16.0 q 1.62 s 19 15.8 q 1.58 s 
20 11.6 q 2.14 s 20 16.1 q 1.65 s 

a: Assignments may be reversed. 
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EXPERIMENTAL 

Freshly collected Bijurcnria Bijiircata (Morocco, 1984) was 

extracted with MeOH-CHCl,. After filtration, the solvents were 

evapd and the aq. phase was extracted with Et,O. After solvent 

evapn, 1.95g extract was obtained and applied to an open 

column of silica gel. The column was eluted with a solvent 

gradient from hexane to EtOAc. Compound 2 (0.17% of dry wt 

of alga) and 3 (0,02% of dry wt) were eluted with hexane_EtOAc 

(2:3) and subsequently purified by HPLC (EtOAc-isooctane, 

2:3). 

(2E,63,10E,)-12(S)-Hydroxy-3,7,11,15-tetramethyl hexadeca- 
2,6,10,14-tetranoic acid (2~). Za[a]o= +4.19 (~8.1, CHzCI,), IR 
vzi: cm-‘: 3600, 2600, 1685, 1620, 1010; UV y~~~“nrn: 281 

(8900), 241 (15 500); EIMS (70 eV) m/z (rel. int.): 320 (1); HRMS 

(peak matching): m/z 320.2362 talc. for C,,H,,O,, 320.2351; ‘H 

and 13CNMR see Table 1. 2b (Ac,O-pyridine): IR 
v:$cm-‘: 3600, 1740, 1685, 1620; selected ‘H NMR bands 

(CDCI’, 360 MHz): 6 ppm 2.11 (3H, s), 5.17 (lH, t, .I=7 Hz). 2.c 

(CH,N,):IR v Ei; cm -I: 3600, 1715, 1620; selected ‘H NMR 

band (CDC13, 360 MHz): 6 3.30 (3H, s). 

Reduction of2a with LiAIH,. A cold soln of 2a (20 mg) in dry 

Et,0 (1 ml) containing LiAIH, (30mg) was stirred at 0” for 

1.3 hr. Excess reagent was destroyed by slow addition of EtOAc. 

Addition of saturated MgSO, soln and extraction with Et,0 

yielded 15 mg of an oil. After purification by HPLC 

(EtOAc-isooctane, 2:3), the corresponding reduction product 

(20 mg) was found to be identical to 1 by comparison of spectral 

data and with the same absolute configuration of C-12 (Horeau- 

determination: see ref. [I] for details). 

(2E,6E,lOE,13E)-3,7,11,15-tetramethyl hexadeca-2,6,10,13,15- 

pentenol (3). IR ~$crn-~: 3320, 1665, 1645, 1610; UV 

~EF”nrn: 281(8000), 241(14000); ‘H and 13C NMR see Table 

1; EIMS (70 eV) m/z (rel. int.): 288 (2); HRMS (peak matching). 
m/z 288. 2465 talc. for C2,,H3z0. 288.2453. 
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