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(s, d 5.65). I n  a d d i t i o n  to  this ,  a s ignal  of st i l l  a n o t h e r  
olef inic  p r o t o n  on a s ix m e m b e r e d  r ing  is p r e s en t  in  t he  
s p e c t r u m  a t  d 6.18 (W12 ~ 10 Hz),  

I{~ ladas te rone  forms  a 2, 3, 22- t r iace ta te ,  a 2, 3; 20, 22- 
d iace tonide ,  a n d  20, 22-monoace tonide-2 ,  3-diaceta te .  The  
P M R - s p e c t r a  in  CDC13 of these  de r i va t i ve s  lack a n y  
s ignal  due  to  H~ i n d i c a t i n g  t h a t  t he  doub le  b o n d  m u s t  be  
loca ted  in C9-C n (Hl l  appea r s  as a doub l e t  of a doub l e t  in  
t he  r a n g e  of d 6.18-6.42, J~ _ 6, and  J2 -~ 2 Hz) t h u s  
exc lud ing  t h e  a l t e r n a t i v e  loca t ion  of t h e  doub le  b o n d  in  
C14-C15. 

The  C M R - s p e c t r u m  gives conclus ive  e n o u g h  in fo rma-  
t i on  a b o u t  t h e  comple t e  s t r u c t u r e  of ka ladas te rone .  The  
s p e c t r u m  s t rong ly  resembles  t h a t  of m u r i s t e r o n e  A 4, as 
fa r  as t he  cha in  ca rbons  s ignals  are  concerned  ( these 
s ignals  h a v e  been  b o u n d  non - sens i t i ve  to  s t r u c t u r a l  
changes  in t h e  t e t r acyc l i c  p a r t  of t he  molecule~,~):  
C20 76.5 a n d  C2~ d 76.8; C~t 3 22.4;.C2~ J 23.2; C24 d 37.1; 
C25 6 28.2 a n d  C2~ and  C27 d 21.2 and  d 21.5. This  spec- 
t r u m  f u r t h e r  conf i rms  t he  p resence  of t he  usua l  O H - b e a r i n g  
ca rbons  Ct, (d 83.2), C~ and  C~ (d 69.9 a n d  d 67.9), a n d  
C~ (d 79.7), a n d  also of C~ c a r b o n y l  g roup  (d 201,2), a t  
t he  same  fields as in  m u r i s t e r o n e  A. ~ 

The  C M R - s p e c t r u m  also exh ib i t s  4 s ignals  due  to sp 2 
ca rbons  (C s ~ 155.9; Cll  d 132.9; C 9 d 137.3; C 7 c~ 116.8) 
a n d  as Cs a n d  C~ are  loca ted  d i f f e ren t ly  t h a n  is usua l  in  
o t h e r  p h y t o e c d y s o n e s  c o n t a i n i n g  C r C T - C  s c o n j u g a t e d  
s y s t e m  (C 7 ~5 120.3; C s b 165.0), i t  p r e sen t s  p roof  t h a t  
k a l a d a s t e r o n e  c o n t a i n s  t he  o the r  doub le  bond  in con-  
j u g a t i o n  w i t h  A v and  loca ted  b e t w e e n  C~-C,t. 

On t he  basis  of t he  above ,  t he  on ly  poss ible  s t r u c t u r e  of 
k a l a d a s t e r o n e  seems to be  t h a t  expressed  b y  t he  fo rmula  I 
a n d  der ived  f rom m u r i s t e r o n e  A b y  s imple  d e h y d r a t i o n  of 
t h e  l l - h y d r o x y l  group.  I t  can  be  expec ted  t h a t  a ~ui table  

d e r i v a t i v e  of m u r i s t e r o n e  A (II) would  yie ld  a d e r i v a t i v e  
of ka ladas te rone .  Such  a chemica l  cor re la t ion  was ach ieved  
b y  p r e p a r a t i o n  of 2, 3 ; 20, 22-d iace ton ide-11- tosy la te  (III)  
of m u r i s t e r o n e  a n d  e l i m i n a t i o n  of t h e  tosyl  g roup  on  
h e a t i n g  I I I  w i t h  AI=O a in CHCla. I n  t h i s  way k a l a d a s t e r o n e  
2,3 ; 20 ,22-diace tonide  was o b t a i n e d  in a l m o s t  q u a n t i t a t i v e  
yield.  

K a l a d a s t e r o n e  is also fo rmed  w h e n  m u r i s t e r o n e  A is 
t r e a t e d  w i t h  5% m e t h a n o l i c  N a O H .  W e  do no t  t h ink ,  
however ,  t h a t  i t  was fo rmed  d u r i n g  isola t ion,  as we found  
b y  TLC e x p e r i m e n t s  t h a t  va r ious  i so la t ion  p rocedures  
give a s t ab l e  r a t i o  m u r i s t e r o n e  A:  ka l adas t e rone .  

Zusarnmen/assung. I so l i e rung  u n d  S t r u k t u r a u f k l g r u n g  
yon  K a l a d a s t e r o n  (C27I-I4~O7), eines n e u e n  Phy toecdysons ,  
werden  beschr ieben .  
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M e t h y l  Trans-Monocyclofarnesate f r o m  the  S p o n g e  Halichondria panicea 

t {ecen t ly  we i so la ted  t f rom t he  sponge  Halichondria 
panicea a group  of ' t r i p r e n y l  pheno ls ' ,  t h e  pan ice ins  
(1-3, p a n i c e i n - B  I a n d  B 2 are t h e  co r r e spond ing  qu i none  
a n d  chron leno l  of panicein-B~,  respect ively) ,  w h i c h  con ta in  
a n  a r o m a t i c  se squ i t e rpeno id  m o i e t y  l inked  to  a qu ino l  or a 
qu inone  sys tem.  These  c o m p o u n d s  r ep re sen t  a n o t h e r  
examp le  of mixed  biogenesis  and  m a y  be  fo rmal ly  consider-  
ed to  der ive  b y  a c o m b i n a t i o n  of a sesqu i t e rpene  a n d  a 
qu ino l  residue.  Pan ice ins  h a v e  t h e  u n c o m m o n  fea tu re  
of an  a r o m a t i c  r ing  in t he  se squ i t e rpeno id  m o i e t y  which,  
v e r y  likely, o r ig ina tes  f rom a fa rnesy l  p recurso r  b y  a n  
e lee t roph i l e -ca ta lyzed  cyc l i za t ion  i n i t i a t e d  a t  t h e  iso- 
p r o p y l i d e n e  g roup  to  a monocyc lo fa rnesy I  d e r i v a t i v e  
(e.g. 4), fol lowed b y  1,2 m e t h y l  m i g r a t i o n  and  s u b s e q u e n t  
ox ida t ion .  

E x a m i n a t i o n  of t he  less po la r  f r ac t ions  e lu ted  w i t h  
benzene  f rom t h e  SiO~ c o l u m n  of t he  so lven t  e x t r a c t s  
f rom Halivhondria pa~icea 1, 2 has  now  led to t he  i so la t ion  
( p r e p a r a t i v e  TLC on Merck  p recoa ted  SiO2 F2~ p l a t e s ;  
e luen t  : 40-70 ~ l igh t  pe t ro l eum-benzene ,  6 : 4) of t he  m e t h y l  
t f an s -monoeyc lo f a rne s a t e  (5; oil ;  R f  = 0.4; ca. 0 .1% of 
d r y  sponge).  Tile cooccurrence  of 5 and  pan ice ins  suppo r t s  
t he  i n t e r m e d i a c y  of a monocyc lo fa rnesy l  p recurso r  for  
these  la t te r .  

1 G. CIMINO, S. DE STEFANO and L. 1V[INALE, Tetrahedron, in press. 
The sponges, collected in the Bay of Naples, were obtained from 
the supply department of the Zoological Station (Naples). 
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E l e m e n t a l  ana lys i s  c o m b i n e d  w i t h  mass  s p e c t r u m  
(M+/e 250) i nd i ca t ed  t h e  molecu la r  fo rmula  C1~H~60 ~. The  
M e - C = C H - C O t M e  p a r t - s t r u c t u r e  (Me/CO,Me cis) ~ was 
der ived  f rom I R  ~ (l iquid f i lm;  1720 a n d  1645 cm -~) a n d  
N M R  ~ [d 3.61 (3H, s, OMe), 2.16 (3H, d, ] ----- 1 Hz,  
Me-C=C) and  d 5.61 (1H, bs, CH=C)] evidence.  F u r t h e r -  
more,  t he  N M R a - s p e c t r u m  showed t he  fol lowing s ignals :  
d 0.98 (6H, s, t e r t -Me ' s  on  a C a d j a c e n t  to  a double  bond ,  
Me ' s  on  C-11 in  fo rmula  5), 1 .20-1.46 (4K, b, CHiCHi, C, 
a n d  C~0 pro tons) ,  1.61 (3H, s, C=C-Me, Me on C-7), 1.92 
(2H, b, CH~-C=C, Cs pro tons)  and  2.13 (4H, s, =C-CHe C H i -  
C=, C~ and  C~ pro tons) .  I n  C,D,  t h e  two  s ignals  a t  2.16 
(Me on C-3) a n d  2.13 (C a a n d  C~ pro tons)  were b e t t e r  
reso lved  r e s o n a t i n g  a t  d 2.21 and  2.09 re spec t ive ly ;  
i r r ad i a t i on  a t  t h e  olefinic s ignal  t r a n s f o r m e d  t h e  doub l e t  
a t  2.21 (1 Hz) in to  a s h a r p  singlet .  

The  mass  s p e c t r u m  ~ exh ib i t ed  ions a t  m/e 250 (M +, 9%),  
235 (M+-Me, 3%) 219 (M+-QMe, 4 .5%),  114 (50%) w i t h  
t h e  ba se  p e a k  a t  m/e t37,  co r r e spond ing  to  t he  f r a g m e n t  a, 
o r ig ina t ing  f rom t h e  expec ted  allylic c leavage  of t h e  4,5 
bond .  H y d r o g e n a t i o n  a t  r o o m  t e m p  a n d  a t m o s p h e r i c  
pressure  on  5% P t / C  yie lded a d i h y d r o d e r i v a t i v e  (7), 
M+/e 252, Vmaz (l iquid film) 1735 cm -~, d CI-I~CO~Me 2.14 
(d, J = 6 Hz) and  d v i n y l  Me 1.55. 

T r e a t m e n t  of t he  es ter  5 w i t h  a lkal i  af forded an  ~, fl- 
u n s a t u r a t e d  ca rboxyl ic  acid, M+/e 236, vm~, (CHCla) 1685 
a n d  1635 cm -~, whose  m.p.  (113-116 ~ f rom 40-70 ~ l i gh t  
pe t ro leum)  agreed w i t h  t h a t  r epo r t ed  (115-117 ~ ) for 
s y n t h e t i c  trc~cs-mono-cyclofarnesic acid (6) w h i c h  was 

prev ious ly  p r e p a r e d  b y  severa l  m e t h o d s  ~, especial ly  b y  
t he  ac id -ca ta lyzed  eyc l iza t ion  of farnes ic  acid".  

Riassunto. L 'e s t e r e  met i l ico  de l l ' ac ido  t m m - m o n o c i e l o -  
farnes ico  (5) ~ s t a to  ora  i so la to  da l la  s p u g n a  Halichondria 
panicec~. I1 suo r i n v e n i m e n t o  nello stesso organismo,  da l  
qua le  e rano  s t a t e  isola te  p r e c e d e n t e m e n t e  le pan ice ine .  
(1-3), s u p p o r t a  l ' i po tes i  t h e  la p a r l e  sesqu i t e rpeno id ica  di  
q u e s t ' u l t i m e  si or igini  b i o g e n e t i c a m e n t e  d a  u n  p recnrso re  
monocic lofarnes i l ico .  

G. CININO, S. DE STEFANO a n d  L .  MINALE 
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a The value of the chemical shift (d 2.16) for Me on C-3 (formula 5) 
established the stereochemistry of the 2, 3 double bond. See 
S. BORY, M. Fs and P. LASZLO, Bull. chem. Soc. Ft. 7963, 
2310 and references therein. 
IR-spectra were determined with a Perkin-tglmer 257 Infracord 
spectrophotometer; NMR-speetra were recorded in CCI~ solutions 
(unless otherwise indicated) on a Varian HA-100 apparatus 
operating at 100 MHz with TMS as internal standard. ?Class 
spectra were recorded on an A.E.I. MS-9 spectrometer. We are 
grateful to Mr. C. DI PINTO of our laboratory for NMR-measure- 
rnents. 

5 A. CA~IEZt and H. SCHINZ, Helv. chim. Acts .33, 1129 (1950). - 
C. COt.LIN-AssELZN~Z~U, Ig. LEDERER and J. PoI.e~s~':, Bull. Soc. 
chim. 17, 715 (1950). 

6 G. STORK and A. W. BUROSTAHLEE, J. Am. chem. Soc., 1955, 5068. 

P l a n t  C o n s t i t u e n t s  of Tamarix nilotica L e a v e s  ( T a m a r i c a c e a e )  

A m o n g  Tamarix species (Tamar icaceae)  r ich  in 
p o l y h y d r o x y  f lavonoids ,  T. troupii was found  to  c o n t a i n  
t a m a r i x e t i n  ~, whi le  f rom T. gallica kaem pf e r i de  a n d  
r h a m n e t i n  were i so la ted  e. I n  addi t ion ,  i soquerc i t r in ,  
t a m a r i x i n  a n d  a n u m b e r  of h y d r o l y s a b l e  t a n n i n s  were 
s epa ra t ed  f rom b o t h  t h e  leaves  a n d  galls of T. aphylla 3,4. 

T h e  leaves  of T. nilotica, procu red  f rom t h e  Nile Del ta ,  
were e x t r a c t e d  w i t h  e t h a n o l  and  t h e  e x t r a c t  was sub jec ted  
to  co lumn  a n d  p a p e r  c h r o m a t o g r a p h i c  inves t iga t ion .  
Besides k n o w n  I lavonoids ,  n a m e l y  a s t r aga l in  (kaempferol -  
3-glucoside), i soquerc i t r in  (quercet in-3-glucoside)  and  
t a m a r i x i n  (~camarixetin-3-glucoside), a new  f l avono id  
glycoside was isolated.  

Acid hydro lys i s  of t h e  glycoside gave  rise to  glucose 
and  t h e  u n c o m m o n  i l avono id  a g l y c o n e ,  kaempfero l -4 ' ,  
7 -d ime thy l  e the r  (m.p. 180-182 ~ lit. 178-180 ~ Dem-  
e t h y l a t i o n  of t he  aglycone  w i t h  H I  gave  kaempferoI ,  whi le  
p-allisic acid was i so la ted  on  a lka l i  f ission w i t h  10% 
e thano l i c  KOH.  The  U V - d a t a  (Table) axe iden t ica l  w i t h  
those  r epo r t ed  in t h e  l i t e r a tu re  for  kaempfero l -4 ' ,7 -  

dimethyl ether 6, Final identity was confirmed through 
mixed m.p. and co-chromatography with a synthetic 
sample. 

Glucosylation was shown to be in position 3 through 
the spectral properties of the glucoside (Table), as well 
as the fact that complete methylation followed by acid 
hydro lys i s  gave  r ise to  3 - h y d r o x y - 4 , 5 , 7 - t r i m e t h o x y -  

1 S. R. GUeTA and T. R. SESHADRI, J. chem. Soe. 195d, 3063. 
P. LEBEETON and M. P. Bo~e~z, Phytochemistry 6, 1601 (1967). 
G. CHAKRABAETY, S. R. GUPTA andT. R. SESHADRI, Indian J. Chem. 
3, 171 (1965). 

r M. S. IS~tAK, H. I. EL SISSI, M. A. M. lx~AWWAR and A. B. A. EL 
SHEEBEINY, Planta med. 27, 246, 374 (1972). 

5 H. ERDTMAN, L. NOVOT•Y and M. RO~A~K, Tetrahedron, Suppl. 
8, 71 (1966). 
E. C. BATE-SMITH, S. M. DAVENPORT and J. B. HARBORNE, Phyto- 
chemistry 6, 1407 (1967). 

Rf-value~ and UV-spectra of new glucoside and its aglycone 

Rf ( • 100) )~max in EtOH (nm) zJ,~ (nm) 
BAW ~ 15% b 60% o Ph0Ha A1C13 NaOAe~ NaOEt * 

Kaempferol-4', 7-dimethyl ether-3-glucoside 52 60 71 64 268,342 50 0 - 
Kaempferol-4', 7-dimethyl ether 91 68 87 269, 322 h, 364 55 0 46 
Kaempferol* 85 - 51 55 . . . .  

~-Butanot: acetic acid: water (4:1 : 5). b Acetic acid : water (15 : 85). ~ Acetic acid: water (60 : 40). ~ Phenol: water (80 : 20). o Band II. ~ Band I. 
g For reference, h Inflection. 


