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sorbic chromophore3,  a. The IR-spec t ru ln  showed the 
presence of a secondary amide,  wi th  an e, / / -unsaturated 

r Nujol. conjugated diene system LVr~ax . 3300 cm -1 ( -NH-) ,  
1630 cm -1 (conjugated carbonyl),  1665 cm -1 (conjugated 
double bond)]. The presence of absorpt ion bands a t  849 
and 878 cm -1 and a ve ry  s trong one at  998 cm -~, indicated 
tha t  the  e, / / -unsaturated conjuga ted  diene sys tem had 
a trans-trans-configuration 4. 

At  this stage, the  physical  and spectral  propert ies  of 
our compound  appeared to be s imilar  to those of N-iso- 

Hydrolys is  of (II) wi th  concent ra ted  hydrochlor ic  acid 
in a sealed tube  furnished decanoic acid and isobutyl-  
amine hydrochloride,  mp  165 ~ N- i sobu ty ldecanamide  
was synthesized f rom decanoyl  chloride and i sobuty lamine  
ill presence of. 10% aqueous sodium hydroxide  and found 
to be identical  on comparison (mp, mmp,  co-TLC, 
superimposable IR-spectra)  wi th  the t e t rahydroder iva-  
t ive  (II). 

+H-(Mclafferty) 
bntyldeca-trans-2-trans-4-dienamide (I), a cons t i tuent  of rm/e 115 l a 0.93~ (9H m) 

m/e 155 pell i tor ine 8, which had been previous ly  isolated from { -7 , /C-H5 b 1.30 6 (14H, brs) 
some other  Piper species by  ATAL 5. Since an au thent ic  C-Hs-(C-H2~ s r,_L ~_ _L / 8 
sample of this compound was not available, we had to ': ~ CH-2- -~NU~CU~TCH-\  ~ 1.50 2.40~ (3H, m/ 

a b I c 6 e |  d |  c "CH~d3.11b(PH, t ' 

,-m/e 166 m/e 170 -.[ / a d r = 6.5 Hz) 
/ m/el84-1 e 5.55-5.90d (1H, 

CH3- (CH2)3~-CH 2 H b~oad s, disappear- 
b c \ C / g  (11) M+227 Base peak m/e 115 ingondeuteration) 

M+223 
(D 

II 

H / C \ c / H  
g II a 0.906 (9H, m) 

H / / ~ C / / 0 c '  b 1.15-1.60d (6H, diffuse m) 

9 ~ . m/e 151 c 1.60-2.33 d (3H, m) 

NH d 3.176 (2H, t, J = 6.5 Hz, 
t g collapses to a doublet on 

m/e 180 ldC~2 deuteration) 
t ~ @  e 6.57-6.98d (1H, very 

CH broad s, disappears on 
/ /  ~x ,mj  deuteration) 

CH3 ~ 17.02-7.47d (1~, m/ 

g 5.80-6.25d (31-I, m) 

On the  basis of the above spectral  and chemical  
observations,  the  original compound  could be assigned 
a s t ructure  (I). The s t ruc tura l  ass ignment  was in con- 
fo rmi ty  wi th  its mass spectral  f ragmenta t ion  pat tern ,  
t i le diagnost ic  peaks appear ing at  m/e 223 (M+), 180 
(M-Call7) , 166 (M-CdHp) , 152, 151 (M-C~HpNH) (base 
peak), 96, 95 and 81. The  N M R  and mass spectra of (I) 
and its t e t r ahydrode r iva t ive  (II), as well  as the synthesis  
of the  latter,  have  not  been repor ted  previously,  and 
provide  addi t ional  informat ion  about  these compounds% 

Zusammen/assung. Spektroskopische Strukturaufkl~-  
rung eines Inhal tss toffes  (Alkaloid) aus Piper sylvaticum 
Roxb.  mi t  tells synthet ischer  Beweisfiihrung. 

under take  detai led spectral  and chemical  studies in 
order to confirm its s tructure.  Our invest igat ions,  which 
provide  addi t ional  informat ion  about  this  compound,  are 
repor ted  in the  present  communica t ion .  

The 60 MHz NMR-spec t rum (CDC13) of the  amide, 
was consis tent  wi th  s t ructure  (I). 

On hydrogena t ion  over  ADAM'S catalyst ,  (I) afforded a 
t e t r ahydroder iva t ive  (II), mp  40 ~ ClaH~9ON (M+ 227). 
(II) lacked the  bands due to olefinic unsa tu ra t ion  at 
1665, 998 and 878 cm -1 in its I R - s p e c t r u m  (Nujol), the  
amide carbonyl  band now appearing at  1655 cm -1. The 
60 MHz NMR-spec t rum (CDCla) and the  mass spectral  
f ragmenta t ion  pa t t e rn  of the  t e t rahydro-compound  were 
consistent  wi th  its formula t ion  as N- i sobu ty ldecanamide  
(II). 
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T h e  T e r p e n o i d  P a r t s  o f  K a m o l o n e  a n d  K a m o l o l  o f  

The impor tance  of biogenetic  theory  in terpene struc- 
ture elucidat ion has been amply  demons t ra ted  1. We have  
recent ly  applied the  principles embodied  in this  theory  
to arr ive at  and estabIish the  s t ructure  of repor ted ly  
unident if ied sesquiterpene from Citrus sinensis, as 5/5, 
7//, 10e-selina-3,11-diene 2. This note  reports  on the  
revised s t ructures  of kamolone and kamolol,  the  ses- 
qui terpenoid  coumarins  of Ferula penniservis Rgl. et 
Schmalh.,  which on the  basis of extens ive  spectral  and 
chemical  degradat ion  studies have  been formula ted  a as 
(Ia) and (Ib) respect ively.  Subsequent ly ,  mass spectral  
f ragmenta t ion  studies have  been repor ted  ~ in suppor t  of 
these structures.  

Ferula penninervis 

Although  the  terpenoid  par ts  of s t ructures  (Is) and 
(Ib) are dissectable into isoprene units, nevertheless  it  is 
difficult  to envisage thei r  der ivat ion  f rom farnesyl pyro- 
phosphate ,  the  bonafide precursor  of sesquiterpenes,  
by  means  of accepted mechanis t ic  operat ions enuncia ted 
in the  biogenet ic  isoprene rule s,*. A biogenet ical ly  more 
correct  formula t ion  of te rpenoid  moiet ies  of kamolone  
and kamolol  would be the  s t ruc tura l  var ian ts  represented 
in (IIa) and (IIb) respect ively,  which can be conceived as 
der ivable  from Iarnesyl pyrophospha te  by  oxida t ive  
cyclisat ion to an in te rmedia te  cat ion (III)  involv ing  
dr imane  skeleton, followed by a ' t r iedo'  r ea r rangement  
and f inal ly deprotonat ion.  The  new st ructures  (IIa) and 
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(IIb) are fully cons is ten t  w i th  all the  r epor ted  spect ra l  
(Figure) and  chemical  data3,  4. I t  is to be no ted  t h a t  
kamolone  bears  the  same re la t ionsh ip  to  kamolol  as 
fr iedelin to triedelenol,  the  l a t t e r  two  co-occurr ing in 
Clusea roseaT. Finally,  i t  remains  to  be s t ressed t h a t  the  
s te reochemical  detai ls  m a y  be as ind ica ted  by  (IIa) and 
(IIb) or the i r  mir ror  images. 

Ia. R =0 
Ib, R = H,OH 

][a, R=O; ][b,R=c~-H,B-OH 

]1[ 

Zusammen/assung. Neue St rukturvorschl / tge  ftir den 
t e rpeno iden  Tell zweier Inha l t s s to f fe  aus Ferula penniner- 
vis. 
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O c c u r r e n c e  and  C h a r a c t e r i z a t i o n  of  a L a b i l e  X a n t h o m m a t i n  P r e c u r s o r  in  s o m e  I n v e r t e b r a t e s  

In  a previous  pape r  a we repor ted  t h a t  a labile yel low 
p igm en t  was detec ted ,  by  ex t r ac t ion  at  low t empera tu re ,  
in the  eyes of Octopus vulgaris and  Sepia o//icinalis. W h e n  
left s t and ing  th is  p igmen t  is rap id ly  conver t ed  in to  
d i h y d r o x a n t h o m m a t i n  and by  subsequen t  air ox ida t ion  
in to  x a n t h o m m a t i n .  

In  th is  paper  we in t end  to  examine  the  eyes and skin of 
Loligo vulgaris, Sepia o//icinalis, Octopus wdgaris, t he  
eyes of Homarus gammarus and, in addi t ion ,  the  heads  of 
Musca domestica and  Apis melli/era. In  all these  an imal  
species the  presence  of x a n t h o m m a t i n  was known~. All 
resul ts  are r epo r t ed  in Table  I. 
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Absorption spectra of the labile pigment in buthanol-acetic acid, 
0.5N HC1 (60:15:25) (curve 1) and its spectrophotometric 
transformation into dihydroxanthommatin (curve 2). 

The animals  were frozen to d e a t h  and  the  s t ruc tures  
con ta in ing  the  pho to recep to r s  were carefully sepa ra ted  
f rom animals  and po t t e r i zed  a t - - 5 ~  in acetone.  Af ter  
several  washings  wi th  acetone,  a t  low t empera tu re ,  the  
mater ia l s  were ex t r ac t ed  wi th  bu thano l -ace t i c  acid- 
0.5N HCI (60:15:25 v/v) and were examined  spect ro-  
pho tome t r i ca l l y  (Figure). 

The U V - s p e c t r u m  of crude ex t r ac t  f rom the  eyes of 
Octopus displayed absorp t ion  m a x i m a  a t  450 and 430 rim. 
i n  all t he  cases r epor ted  in Table  I, it  is possible  to no te  
the  presence  of t he  labile p i g men t  wi th  U V - m a x i m a  at  
450 and  430 nm. I t  is n o t e w o r t h y  t h a t  t he  spec t ropho to -  
met r ic  curves  of the  ex t rac t s  f rom the  eyes of Homarus 
and  heads  of Muses and Apis are no t  so well defined,  
owing to the  presence  of impurit iesS. 

Table I. Composition of extracts in buthanol-aeetic acid-He1 0.5 N 
(60:15:25 vv) at --5~ 

Octopus eyes labile pigment, ommin 
skin 

Sepia eyes labile pigment, ommin 
skin 

Loligo eyes labile pigment, ommin 
skin 

Homarus eyes labile pigment, ommin 

Apis heads labile pigment, ommin 

Musca heads labile pigment, little xanthommatin 
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