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e n t  - Chromazonaro l ,  a Chroman-Sesqu i t erpeno id  f rom the Sponge  D i s i d e a  p a l l e s c e n s  

Sponges were previous ly  shown to conta in  compounds  
of mixed  biogenesis,  or ig inat ing  pa r t l y  f rom meva lona te  
and  pa r t l y  f rom a benzenoid  precursor .  I soprenologous  
2-polyprenylbenzoquinones  and  the  cor responding  quinols 
were found  in Ircinia spinosula 1 and  I.  muscarums 2, 
and  a group of sesqui terpenoid  hydroquinones ,  t he  
paniceins,  were isolated f rom Halichondria panicea 3. 
More recen t  inves t iga t ions  of the  genus Dis idea have  led 
to the  isolat ion of a fu r ther  sesqu i te rpenoid  hydroquinone ,  
avarol  (1), f rom D. avara 4 and  of a pen tacyc l ic  sester-  
t e rpene  fused wi th  an h y d r o x y h y d r o q u i n o n e  moiety ,  
accompanied  by  small  amoun t s  of 2 -pen tap reny l - l , 4 -  
benzoquinone ,  f rom D. pallescensS. Tile same sponge also 
e labora tes  several  oily fu ranosesqui te rpenoids  s and  a 
ch roman-sesqu i t e rpeno id  in ve ry  low yield (0.03% of d ry  
animal),  which  is the  subjec t  of th is  repor t .  I t  is shown 
to  be the  chromanol  2, the  an t ipoda l  cyclic isomer of the  
hyd roqu inone  zonarol  (3), recent ly  isolated f rom tile 
b rown alga Dictyopteris undulata (zonarioides) 7. Accord-  
ingly i t  has  been n a m e d  ent-ChromazonaroI. 
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ent-Chromazonarol (2), isolated s as a non-crys ta l l ine  
gum, gave a posi t ive  Pau ly  reagent  t e s t  (blue colour), 
and showed hyd roxy l  band  (Vm~z l iquid film 3340 cm -1) in 
the  IR-  and  UV-absorp t ion  at  293 n m  (s; 4,500) ba tho-  
chromica l ly  shif ted by  addi t ion  of alkali to  311 rim. I t  
formed a crystal l ine phenol ic  monoace ta t e  (acetic an- 
hydr ide -pyr id ine  a t  25 ~ for 3 h), 4, m.p.  118-121 ~ (from 
l ight  petroleum),  [~]D + 3 9  ~ (c, 1 in CHC13) , M+/e 356, 
Vmax 1760 cm-L  The N M R - s p e c t r u m  (CCla) of 2 showed 
three  a romat ic  p ro tons  a t  d 6.42 as a complex  band  and  

one h y d ro x y l  p ro ton  a t  ~ 4.9 (exchangeable  wi th  D20 ). 
A 2H doub le t  (J 7 Hz) a t  d 2.47 for a benzyl ic  me thy lene ,  
mul t ip le  b a n d s  f rom $ 2.0 to 1.2 for CH 2 and  CH, a 3H 
singlet  a t  d 1.14 for a me t h y l  on an e thera l  carbon,  and  
over lapping  sharp  signals cen t red  a t  ~5 0.90 for 3 tert-me- 
thyls ,  comple ted  the  NMR-spec t rum.  The mass  s p ec t rum 
(M+/e 314) and  the  in tegra t ion  of the  N M R - b a n d s  were 
cons i s ten t  in indica t ing  the  molecular  formula  C21H300 t. 

I n  C6D 6 the  a romat ic  region of the  N M R  was clearer - 
d 6.38--6.5 (2H, m) and  6.81 (1H, d, J 8 Hz) - i n d i c a t i n g  
an 1, 2, 4 - subs t i tu ted  phenyl .  

These da t a  coupled wi th  lack of olefinic signals in the  
N M R  sugges ted  t h a t  the  sponge metabo l i t e  is r ep resen ted  
mos t  f avourab ly  by  formula  2 (a p a r t  f rom the  stereo- 
chemis t ry) .  This was proved  by  t r e a t m e n t  of au then t i c  
zonarol  (3) " wi th  BFa-e thera te  (in methanol ,  25 ~ 10 min) 
which gave quan t i t a t i ve ly  the  ch romano l  5, ident ical  
wi th  the  na tu ra l  compound  in TLC and  NMR. 

The ace ta te  6, m.p.  120-122 ~ was excep t  for ro ta t ion ,  
[~]D --42 ~ (c, 1 in CHC13), - and  therefore  conf igura t ion  
- identical  w i th  the  sponge - der ived ent-chromazonaryl 
ace ta te  4, which  is dex t ro ro ta to ry ,  [e]D + 3 9  ~ (C, 1 in 
CHC13). 

The iden t i t y  of the  two chromanols  2 and  5 was  based 
on m.p.  and GLC behaviour  of the  der ived ace ta tes  4 and  
6, which,  when  coinjected  (1% OV-1 on Gas Chrom 100- 
200 mesh,  200 ~ gave a single peak, and mass  spect ro-  
m e t r y  and  N M R  in di f ferent  solvents ,  which  were super-  
imposable.  Thus  the  sponge-der ived  ch romano l  is en- 
an t iomer ic  to the  Dictyopteris chromanol .  

TLC of the  crude ex t rac t  of the  sponge and compar i son  
wi th  au then t i c  zonarol  excluded the  presence  of any  
sesqui te rpenoid  hydroquinone ,  indica t ing  t h a t  2 is a 
genuine na tu ra l  p roduct .  

Beyond  tha t ,  the  b iosynthes is  of an t ipoda l  t e rpenoids  
by  d i f ferent  organisms is of considerable  interest .  More- 
over, the  occurrence of avarol  (1), wi th  a r ea r ranged  
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s According to essentially the same procedure described in the 
previous paper 5, the fresh tissues of the sponge were exhaustively 
extracted with acetone; solvent was removed and the aqueous 
residue was extracted with ether and n-butanol. Chromatography 
on silica gel in benzene and increasing amounts of ether of the 
ether-soluble material gave in the benzene-ether, 9 : 1 fractions the 
crude chromanol (2), which was further purified by chromatogra- 
phy on silica gel in light petroleum-ether, 8:2. The acetate 4 was 
purified by TLC on silica gel in light petroleum-ether, 9:1 (Rf 
0.3) and subsequent TLC in benzene (Rf 0.4). 

9 Authentic zonarol was obtained by fractionating the chloroform 
extract of Dictyopteris zonarioides, kindly supplied by Dr. W. 
FENICAL (University of California, San Diego) to whom the authors 
express their sincere thanks. 
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skeleton,  and  ent-chromazonarol (2) in two sponges of the  
same genus is r emarkab le  and  suggests  a c o m m o n  bio- 
genet ic  origin f rom an in t e rmed ia t e  cat ion such 7, f rom 
which  avarol  could also p robab ly  be der ived by  a ' f r iedo'  
r e a r r angem en t  and depro tona t ion .  The s t e reochemis t ry  of 
avarol  (1) is now under  act ive  inves t iga t ion  in this  
Labora to ry .  

Riassunto. Si descrive il r i t r o v a m e n t o  nella spugna  
D. pallescens di un c roman-sesqui te rpenoide ,  ent-chrom- 

azonarolo (2), enan t iomero  del c romanolo  dello zonarolo, 
sesqui te rpene  idrochinonico isolato dal l 'a lga Dictyopteris 
undulata (zonarioides). 

G. CIMINO, S. DE STEFANO and 
L. MINALE 

Laboratorio per la Chimica di Molecole di 
Interesse Biologico del C.N.R.,  Via Toiano 2, 
Arco Felice, Napoli (Italy), 22 Apri l  7975. 

P l a n t  C o n s t i t u e n t s  of  Tamarix aphylla F l o w e r s  ( T a m a r i c a c e a e )  

The  polyphenol ic  and  f lavonoid componen t s  of two 
Tamar ix  species (Tamaricaceae),  growing in Egyp t ,  
were previous ly  inves t iga ted  ~-3. Ex t ens ive  inves t iga t ion  
of the  polyphenols  of T. nilotica leaves led to  the  isola- 
t ion  and  ident i f ica t ion of the  3-glucoside of the  rare  
aglycone kaempfe ro l -4 ' , 7 -d ime thy l  e ther  toge the r  wi th  
the  aglycone itself. Ano the r  aglycone was also found  (in 
t race  amount ) ,  its i den t i t y  as rhamnoc i t r i n  was no t  
conf i rmed a. 

The flowers of T. aphylla, collected from the  Barrage  
Gardens,  Cairo; were ex t r ac t ed  wi th  70% ethanol ,  
fol lowed by  column c h r o m a t o g r a p h y  (polyamide).  6 
f ract ions  were collected. The f irs t  f ract ion (eluted wi th  
water)  con ta ined  the  free sugars toge ther  w i t h  rhamne-  
t in-3 ' -glucuronide-3,  5, 4 ' - t r i su lpha te  (co-chromatogra-  
phy ,  e lec t rophore t ic  and UV-data)  which  was previously  
isolated f rom the  leaves of the  same p l an t  2. 

The new flavonol glycosides (G1, m.p.  228~ decomp.  
and  G2, m.p.  174~ were eluted f rom the  co lumn wi th  
40% and  60% E t O H ,  respect ively .  B o t h  glycosides were 
g lycosyla ted  in posi t ion 3 t h r o u g h  ch romatograph ic  
p roper t ies  as well as U V - d a t a  (Table). Acid hydrolys is  of 
G~ released glucose and  the  aglycone F which  was identi-  
fied as rhamnoc i t r i n  5 (kaempfero l -7-monomethyl  ether) 
(m.p. 260-262~ lit. 224-2246; Rf-values  and  UV- 
proper t ies  are out l ined  in Table). Deme thy l a t i on  of F 
wi th  H I  gave rise to  keampfero l  and on careful alkali 
fusion, p -hyd roxybenzo ic  acid and  phloroglucinol  mono-  
me t h y l  e the r  were released (co -chromatography  wi th  
au then t i c  samples).  Methyla t ion  of G 1 followed by  hydro-  
lysis gave rise to  kaempfe ro l -5 ,7 ,4 ' - t r ime thy l  e ther  
(m.p. 152~ lit. 151~ 7) which  fu r ther  conf i rmed the  
glycosylat ion in posi t ion 3. Mild ac id  hydrolys is  (0.1 N 
HC1) gave no in te rmedia te ,  thus  ind ica t ing  the  presence 

Rf-values and UV-spectra of new glycosides and their aglyeones 

Rf ( • 100) ~m~, (nm) A~ (nm) 
]3AW �9 15 % b HeO 60 % o in EtOH A1C13 NaOAe a NaOEt ~ 

Rhamnocitrin-3 -glucoside 70 40 19 -- 264.350 45 0 stable 
Rhamnocitrin-3-rhamnoside 79 47 22 -- 266.345 55 0 stable 
Rhamnocitrin 89 -- -- 57 267.268 57 0 decomp. 
Kaempferol f 85 -- 51 

n-Butanol : acetic acid : water (4:1 : 5). b Acetic acid : water (15 : 85). c Acetic acid : water (60 : 40). a Band I. e Band II. * For reference. 

of 0nly 1 molecule of glucose. The new glycoside G a is 
thus  pos tu la t ed  as rhamnoci t r in-3-glucoside .  

G 2 was e luted f rom the  column toge the r  w i th  quer-  
c i t r in  (quercet in-3-rhamnoside) .  These were separa ted  
by  apply ing  elut ion t echn ique  on paper  ch roma t o g rams  
using the  solvent  sys tem n -bu t ano l :  2 N a m m o n i u m  
hydrox ide  (1:1). Acid hydro lys is  of G 2 gave rise to  
rhamnose  and  rhamnoci t r in .  Methy la t ion  of G~ followed 
by  hydrolys is  released kaempferol-5,  7, 4 ' - t r ime thy l  e the r  
and  mild hydrolys is  gave no in te rmedia te .  The second 
new glycoside G 2 is thus  pos tu la ted  as rhamnoc i t r in3-  
rhamnos ide  (Rf-values and  U V - d a t a  are out l ined in the  
Table).  

This  is the  first  r epor t  of t he  3-glucoside and  the  3- 
rhamnos ide  of rhamnoci t r in .  R h a m n o c i t r i n  was also 
isolated in the  free form toge the r  wi th  r h a m n e t i n  (quer- 
c i t in -7-methy l  ether),  kaempfero l  4', 7 -d imethyl  e the r  and 
quercet in  f rom the  last  f rac t ion of the  po lyamide  column. 

Zusammen/assung. Aus Tamarix aphylla-Blfiten wur- 
den das 3-Glukosid und  das 3 -Rhamnos id  des Kaempfero l -  
7 -monomethylXthers  (Rhamnoc i t rm) ,  zu sammen  mi~ 

dem 3-Rhamnos id  des Quercet in  (Quercitrin) und  den 
Aglykonen  1Rhamnocitrin, Kaempferol -4 ' ,  7-dimethyl-  
~Lther und  Quercet in  isoliert,  
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