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2 , 6 - D i b r o m o p h e n o l  a n d  2 , 4 , 6 - T r i b r o m o p h e n o l s  - -  
Phoronopsis viridis 

As a direct  consequence of our efforts to isolate biolo- 
gically in teres t ing compounds  of marine origin, we had 
occasion to examine  the  mud dwell ing tube  wormlike  
animals  Phoro~zopsis viridis Hilton,  1930, for their  
secondary metabol i tes .  Here  we describe the isolat ion and 
s t ructure  de te rmina t ion  of two ant isept ic  bromophenols  
1 and 2. 

The tube  worms (tubes inclusive) were collected at  
E lkhorn  Slough (Moss L a n d i n g ,  California) freed of 
adher ing mud  and sand by repeated  washing wi th  sea 
water  and f inal ly  s teeped in ethanol.  They  were immedi -  
a te ly  ground and repea ted ly  ext rac ted  wi th  e thanol  over  a 
period of 1 week. The combined ext rac ts  were evapora ted  
and the dark  brown gum thus  obta ined was chromato-  
graphed over  silica gel. Repea ted  th in layer  chromato-  
graphy of the benzene-hexane  (1-9) eluent,  followed by 
subl imat ion  furnished pure ( >  90%) 1 and 2. 

The mass spec t rum of compound  1 Imp 52~ d e p i c t e d  
molecular  ion peaks at  role 250-254 wi th  peak rat ios  
[m/e 250 (52%), 251 (3), 252 (100), 253 (7) and 254 (48)] 
character is t ic  of a d ibromo compound1 [CsH4Br20~" The 
presence of a benzene ring and a phenol ic  hydroxy l  was 
suggested by  the  UV-spec t rum 2 (~t~ax 286 and 279 ( s ~ z  
2130, 2180) shifted to 305 nm on addi t ion  of base). The 
NMR-spec t rum (100 MHz) of 1 depicted a singlet  (5.70 d, 
1H, exchangeable  wi th  D20, OH), a t r ip le t  (6.75, 1H, 
J = 8 I-Iz) and a double t  (7.45, 2H,  J = 8 Hz) thus  
indica t ing  t h a t  all 3 a romat ic  hydrogens  were located at  
the  vic inal  carbon atoms.  Consequently,  only  2 s t ruc tura l  
a l t e rna t ives  1 or 3 were left  and the  symmet r i ca l  s t ructure  
1 was established by  direct  compar ison wi th  an au thent ic  
specimen of 2, 6-dibromophenol  3. 
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Compound 2 cons t i tu ted  less t han  10% of the bromo-  
phenol  mixture .  I t s  mass spec t rum displayed molecular  
ion peaks at  328-334 F m/e 328 (30), 329 (1), 330 (100), 
331 (5), 332 (96), 333 (5) and 334 (28) wi th  the  correct  

A n t i s e p t i c  S e c o n d a r y  M e t a b o l i t e s  of  

dis t r ibut ion  for 3 bromine  a toms 1 [C~H3Br~O ] as well as 
peaks at  248-253, 170-172 and 91 corresponding to the  
sequent ia l  loss of 1, 2 and 3 b romine  atoms.  The  ul t ra-  
violet-(Amax 297, 288.5) and NMR-  spectra (singlets at  
5.83 (~ (1H) and 7.53 (2H) clearly po in ted  to the  symmet r i -  
cal 2, 4, 6- t r ibromophenol  s t ruc ture  2 (rather t han  4) 
which was confirmed by  comparison (TLC, UV, IR ,  
N M R  and MS) wi th  an au then t ic  sample of 2, 4, 6-tribro- 
mophenol .  

Al though  a number  of bromophenol ic  a ldehydes  4, 
phenolic  alcohols ~ and phenolic  carboxyl ic  acids 4 have  
been known from mar ine  alge for some time, thei r  presence 
in mar ine  animals  has been indica ted  only recently.  2, 6- 
Dibromophenol  (1) has earlier been repor ted  f rom a hemi-  
chordate  Balanoglossus biminiensis 5, while HIGA and 
SCHEUER S have  recent ly  shown the  presence of the  bromo 
metabol i tes  (5-9) in the  mar ine  annel id  Thelep~ts setosus. 
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Since the  bromophenols  I and 22 are known to possess 
fungicidal,  ant imicrobial ,  ascaricidal and molluscicidal  
ac t iv i t ies  7,s, i t  is suggested tha t  1 and 2 m a y  serve a role 
in the  survival  of Phoronopsis viridis under  adverse l iving 
condit ions.  

T E. JENEY and T. ZSOLNAI, Zeutbl. Bakt., Parasitenk, Infektionskr., 
Abt. 1 Orig., 202, 4 (1967); C. A. 67, 41234 (1967). 

s T. ZSOLNAI, Biochem. Pharmac. 5, 1 (1960). 
9 L. P. HAOER, D. R. MORRIS, F. S. BROWN and If. EBERWmN, 

J. biol. Chem. 2dl, 1769 (1966). 
a0 Y.M.S. extends warmest thanks to Professors DONALD P. ABBOTT 
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suggestions and stimulating discussions. We are also indebted to 
the National Institutes of Health for financial support (Grant 
No. GM-06840). 

Al though  nothing is known about  the biosynthesis  of 
these bromophenols ,  i t  is l ikely t h a t  the  IIaturMly occur- 
r ing phenols 1, 2, 5-9 ,  are der ived f rom p - h y d r o x y  benzoic 
acid by  peroxidase ca ta lyzed bromina t ion  and subsequent  
s tandard  chemical  t ransformat ions .  I t  should be noted 
tha t  b romina t ion  of p -hyd roxy  benzoic acid in sutfuric 
acid furnishes 10 and 2 (small amount) .  Subsequent  base- 
or acid-catalyzed decarboxyla t io l i  of 10 yields 1. This  
chemical  t r ans format ion  m a y  bear  some resemblance 
to the  actual  enzymic  process. 

Rdsumd. On d6crit  l ' i so lement  de deux m6tabol i tes  
ant isept iques  secolidaires, 2 ,6-dibromoph6nol  et 2,4,6- 
t r ibromoph6nol ,  de Phoronopsis viridis Hi l ton  1930. 

Y.M.  SHEIKH lo and C. DJERASSI 

Department o/Chemistry, StanJord University, 
Stand/oral (Cali/ornia 94305, USA), 23 October 1974. 

Preparation of a New Synthetic Dehydrorotenoid 

In  connect ion wi th  a s tudy  towards  the  synthesis  of 
rotelioids, we wish to repor t  the  prepara t ion  of a synthet ic  
dehydroro tenoid  by cyclizatioli  of deoxybenzoin  deriv-  
at ives 1, v ia  two pa thways .  

Acylat iol i  of 2, 3-d ihyro-4-hydroxy-2-methylbenzofuran  
(2) 2 wi th  2-hydroxyphel iylacet ic  acid (1 a) 3 in PPA,  at  
80 ~ for 30' gave 38 ,  which wi thou t  fur ther  pur i t ica t ion  
was conver ted  into the  dehydroro tenoid  1,2-dihydro-2- 
methyl -12H-[1]benzopyrano [3,4-b] furo [2,3-h] [1] 
benzopyran-6-one (4) by react ion wi th  e thyl  b romoace ta te  
in an ethanolic  sodium ethoxide  solution (overall yield 
14%);  m.p. > 300 ~ (decomposit ion;  vm~ (KBr) 1635 
(CO); 1605, 1560 (aromatic,  C =C); d (CDCla): 1.29 (31.1, 

d, J 7.0, CH3); 275 (1H, dxd, J 160, J 70 ,  C~HH); 3. 21 

(11.1, dxd, J 16.0, j 7.0, C / H '  \ H i ;  4.82 (11.1, m, CH);  4.83 
(2H, s, OCH=); 6.61-7.01 (4I-1, m, Ar-H) ;  7.97 (1H, dxd, 
J 7.6, J 2.0, Ar-H);  8.55 (11.1, m, At -H) ;  re~e: 306 (M +, 91). 

The second approach involved  the condensat ion of 2- 
ca rboxymethoxypheny lace f i c  acid (1 b)a wi th  the  phenol  
2 in P P A  at  90 ~ for 30', to afford the deoxybenzoin  3 b  
which on t r e a t m e n t  wi th  d iazomethane  gave 3 c  Vm~, 
(KBr) 3300-2600 (OH), 1745 (COOEt);  1620 (CO); 

(CDCIa): 1.46 (3H, d, J 7.1, CHa); 2.70 (1H, dxd, J 14.0, 
J 7.6, c / H ~ -  \ H i ,  3.25 (1H, dxd,  J 14.0, J 7.6, c / H ) ;  4.27 (2H, 
s, CH~); 4.71 (21.1, s, OCH~); 4.88 (11.1, m, CH);  6 .12-7 .88 
(7H, m, Ar-H,  OH). 

Cyclizat ion of the  deoxybenzoin  3 c  wi th  sodium 
e thoxide  in boiling e thanol  gave the  dehydroro tenoid  4 in 
55 % yield. 

Zusammen[assung. Eine  einfache Synthese  eines De- 
hydrorotenoids  1, 2-Dihydro-2-methyl -12H-[1]benzopy-  
rano [3, 4-b] furo [2, 3-tl] [1] benzopyran-6-on aus Desoxy-  
benzoin Der iva t  wird beschrieben.  
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State University o/Ghent, Faculty o/ A gricultural Sciences, 
Laboratory o/Organic Chemistry, B-9000 Ghent (Belgium), 
37 October 7974. 

N. NAKATANI, H. OHTA and M. MATSUI ; Agrie. biol. Chem. 36, 2433 
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Effect of Acetylcholine, Dopamine,  Noradrenaline and 5 ,Hydroxytryptamine on the Incorporation 
o'f 32pinto Phospholipids of the Snail Brain 

Acetylcholine,  dopamine  and 5~hydroxyt ryptamine  
(5-HT) can all be considered as possible t r ansmi t t e r  
substances in the  motluscs a-a, t hough  the  evidence in 
favour  of noradrenal ine  p laying such a role is not  im- 
pressive 1, =, ~. A l though  in v i t ro  exper iments  have  clearly 
demons t ra ted  t h a t  neuro t ransmi t t e r  substances affect  the  
incorpora t ion  ra te  of a2p into phosphotipids of ve r tebra te  
nervous  t issue ~-8, no such s tudy  has been carried out  on 
the  inver tebrates .  Since previous  studhes have  demon-  
s t ra ted  the  snail bra in  to incorporate  sap into phospho- 
lipids 9, i t  was decided to t ake  advan tage  of this  con- 
ven ien t  p repara t ion  and see whether  neurot ra l i smi t te rs  

t G. A. KERKVT, Br. reed. Bull. 29, 100 (1973). 
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