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S P E C I A L I A  
Les au t eu r s  son t  seuls r esponsab les  des op in ions  expr im6es  dans  ces br~ves  c o m m u n i c a t i o n s .  - F i i r  die K u r z m i t t e i l u n g e n  
ist  ausschl iess l ich der  A u t o r  v e r a n t w o r t l i c h .  - P e r  le b rev i  comunicaz ion i  ~ r e sponsab i l e  solo l ' au tore .  - The  edi tors  
do n o t  ho ld  t h e m s e l v e s  respons ib le  for  t he  op in ions  expressed  in t he  a u t h o r s '  b r ie f  repor ts .  - OT~eTcTBeHH0CTb 3a 

~<opor~<~e coo6meH~ HeC~T HCKn~0qHTenbHO aBT0p. -- ]El r e sponsab le  de los in fo rmes  reducidos ,  estA el au tor .  

T a r t e s s o l ,  a N e w  D i t e r p e n e  f r o m  Sideritis grandiflora S a l z m .  ~ 

Cont inu ing  our  i nves t iga t ions  on  d i t e rpenes  f rom 
Sideritis species (Labia tae)  endemic  to t he  I b e r i a n  
P e n i n s u l a  ~-4, we h a v e  s tud ied  S. grandi/lora Salzm. 
col lected nea r  P a t e r n a  (CAdiz) las t  spr ing.  F r o m  t h e  
aer ia l  p a r t  we h a v e  i so la ted  two c o m p o u n d s  a l r eady  
descr ibed :  s ider idiol  (ent-15-kaurene-7o~, 18-diol) ~ and  
SP-2 (ent 7a-acetoxy-15-beyerene-14/3,  18-diol) 6-s, p lus  a 
new d i t e r p e n e L  ta r t esso l  (1), C22H340 a, m.p.  193-4 ~ 
(from n-hexane) ,  [~?~o + 19.1 ~ (c, 0.61, E t O H ) .  

The  l a s t  c o m p o u n d  has  I R - a b s o r p t i o n s  i nd i ca t i ve  of 
hydroxy l ,  1 , 2 -d i subs t i t u t ed  cis-olefin and  a c e t o x y  func-  
t ions  (3480; 3080, 3050, 730; 1710, 1250 cm -1 in KBr) .  
I t s  NMIq-spec t rum (CDCla, 60 MHz) shows t he  fol lowing 
s ignals :  a t  6 5.55 all A B  q u a r t e t  ( J  6 Hz) due  to  t he  v iny l  
p ro tons  of a 1, 2 -d i subs t i t u t ed  cis-olefin a t t a c h e d  to  fully 
s u b s t i t u t e d  c a r b o n  a toms ,  a t  d 4.51 a s ingle t  o r ig ina ted  
b y  a p r o t o n  gemina l  to  a s econda ry  ace t oxy  group,  a n d  a t  

3.23 an  AB q u a r t e t  (.] 10.6 Hz) ass ignable  to  a -C-CH2OH 
group ing  poss ib ly  in equa to r i a l  conf igura t ion  ~0. The  uppe r  
region of t he  N M R - s p e c t r u r n  shows' t he  m e t h y l  s ingle t  
co r r e spond ing  to t h e  ace t oxy  g roup  a t  d 2.03 and  t h r e e  
C-Me s ingle ts  a t  6 0.95, 0.81 and  0.78. 

As expec ted ,  a c e t y l a t i 0 n  of c o m p o u n d  1 gave  the 

co r re spond ing  d e r i v a t i v e  2 (a syrup) .  T he  NMiq- spec t rum 
of 2, a d iace ta te ,  i nd ica tes  a p a r a m a g n e t i c  sh i f t  for t he  
s ignal  due  to t he  p r i m a r y  alcohol  which  now  appea r s  a t  
d 3.76, a va lue  ful ly  cons i s t en t  w i t h  a n  equa to r i a l  con- 
f i gu ra t i on  for t h i s  g roup ing  x0 

The  above  d a t a  p r e s en t  close analogies  w i t h  p rev ious ly  
descr ibed  p r o d u c t s  ~-s a n d  sugges t  fo rmula  1 for ta r tessol .  
This  s t r u c t u r a l  h y p o t h e s i s  was conf i rmed  as follows: 
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T r e a t m e n t  of 1 w i t h  5% e thano l i c  K O H  a t  r oom 
t e m p e r a t u r e  gave  t h e  diol 3 [m.p.  184-6 ~ (ace tone:  n- 
hexane) ,  [c~]~ ~ + 58.3 ~ (c, 0.30, E tOH) ] ,  wh ich  was  
oxidized w i t h  CrOs /Py  to  yield a k e t o a l d e h y d e  deriva•  
e x t r e m e l y  sens i t ive  to  air  ox ida t ion .  W i t h o u t  f u r t h e r  
pur i f i ca t ion ,  t he  k e t o a l d e h y d e  was sub jec t ed  to t he  
H u a n g - M i n l o n  r educ t i on  u n d e r  N 2 a tmosphe re ,  a f ford ing  
a new p r o d u c t  (4) [m.p. 29-31 ~ ( spon taneous ly  on  cooling,) 
[=]~2~ + 37.7 ~ (c, 1.2, CHC13) ] iden t i ca l  in  all  respects  w i t h  
en t -15-beyerene  (s tachene)  ~, n The  s t r u c t u r e  and  abso lu te  
s t e r eochemis t ry  of t he  c a r b o n  ske le ton  is t h u s  es tab l i shed .  

C o m p o u n d  1 was t r a n s f o r m e d  to t he  ca rboxyl ic  acid 5 
[m.p. 240-2 ~ ( ace tone :n -hexane ) ,  [~[2o + 7.9 ~ (c, 0.43, 
EtOH)~ by  Jones  ox ida t i on  a n d  t h i s  was  read i ly  hydro-  
l ized to  the  h y d r o x y  acid 6 [m.p. 228-230 ~ ( ace tone :n -  
hexane) ,  [e]~2o + 56.6 ~ (c, 0.35, E tOH)] .  T r e a t m e n t  of 6 
w i t h  CH2N 2 in e therea l  so lu t ion  gave  t he  m e t h y l  es ter  7 
[m.p. 136-8 ~ ( ace tone :n -hexane ) ,  [ ~ 2 o  + 39.6 ~ (c, 0.51, 
CHCla) ] and  t he  es ter  was t h e n  reduced  (Pd/C, E t O H )  to  
the  d i h y d r o d e r i v a t i v e  8 [m.p. 167-9  ~ (n-hexane) ,  Ec~ 2~ + 
10.1 ~ (c, 0.66, CHC13) ]. 

I t  is well k n o w n  ~2 t h a t  h y d r o g e n a t i o n  of t he  olefin 
bond  of a n  ent-15-beyerene causes  a p a r a m a g n e t i c  sh i f t  of 
t he  C-20 m e t h y l  group a n d  a s i m u l t a n e o u s  s l igh t  sh ie ld ing  
of t he  C-17 me thy l .  B o t h  effects are no t iced  c o m p a r i n g  t he  
N M R - s p e c t r a  of c o m p o u n d s  7 a n d  8 (d 1.18, 1.05, 0.80 
a n d  1.16, 0.98, 0.97 respect ively) .  Th i s  o b s e r v a t i o n  
p r a c t i c a l l y  excludes  b o t h  pos i t ions  as a loca t ion  for t he  
p r i m a r y  h y d r o x y l  group.  I t  m u s t  be  a t t a c h e d  to  C-4. 
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The  equa to r i a l  conf igura t ion  of t h i s  g roup  was  a l r eady  
suggested b y  t he  chemicM shif ts  of t he  A]B q u a r t e t s  
o r ig ina ted  b y  t h i s  g roup  in  c o m p o u n d s  I a n d  2 ~~ (vide 
supra)  and  f u r t h e r  conf i rmed  because  c o m p o u n d s  7 a n d  8 
exh ib i t  I R - a b s o r p t i o n s  a t  1250 cm - t  in  a g r e e m e n t  w i t h  
w h a t  is p o s t u l a t e d  ~3 for -CO,Me  group on  C 4 and  equa-  
tor ia l  conf igura t ion .  

F ina l ly  t he  loca t ion  of a n  ace toxy  group on C-14 follows 
f rom the  N M R  d a t a  wh ich  cons i s t en t ly  shows t h e  
gemina l  p r o t o n  of t h e  ace toxy  group  as one  p r o t o n  s inglet ,  
p o i n t i n g  to the  C-14 c a r b o n  of an  ent-15-beyerene skeleton.  
The  con f igu ra t ion  has  been  ass igned  on  bases  of I R  da ta .  
The  C-14 O H  a b s o r p t i o n  f requencies  a t  t h e  I R - s p e c t r a  
(c, 6.10 -~, CC14) of 7 a n d  i ts  d i h y d r o d e r i v a t i v e  8 are 3580 
and  3637 cm ~ respect ively ,  i n d i c a t i n g  an  i n t r a m o l e c u l a r  
i n t e r ac t i on  x~ of t h e  Jr-orbitals and  t he  O H  group  in t h e  
case of 7. 

Rdsumd. U n  n o u v e a u  d i t e rpgne  t a r t esso l  (1) a 6t6 
isol6 de la  Sideritis grandi[lora Salzm. (Labi6es) est  sa 
s t r u c t u r e  es t  propos6e c o m m e  6 t a u t  ent-14/%ac6toxy-!5-  
bey~ren-  18-ol. 
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Sex Pheromone of the German Cockroach (Blattella germanica L.) Responsible for Male 
Wing-Raisin~: 3,11 -Dimethyl-2-nonacosanone 

W h e n  an  adu l t  male  of t he  G e r m a n  cockroach,  Blattella 
germanica (L.), comes in  c o n t a c t  w i t h  a sexua l ly  m a t u r e d  
female  of t h e  same  species, tie shows a cha rac t e r i s t i c  
sequence  of cou r t sh ip  b e h a v i o r  i nvo lv ing  ' fenc ing '  w i t h  
a n t e n n a e ,  t u r n i n g  his  d i r ec t ion  a r o u n d  180 ~ a n d  s imul-  
t a n e o u s  wing-ra is ing,  secre t ing  f rom his  te rga l  g lands  for 
t h e  female  to  lick, a n d  e v e n t u a l l y  copula t ing .  ]Both ROTE 
and  WILLIS 1 a n d  Ist t II  ~ h a v e  p o s t u l a t e d  t h a t  c o m m u n i c a -  
t ion  t h r o u g h  the i r  a n t e n n a l  c o n t a c t  p lays  a decis ive role 
for a d u l t  males  to  d i s c r im ina t e  b e t w e e n  females  a n d  males,  
a n d  t h a t  t h e  d i s c r im ina t i on  is p r inc ipa l ly  due to  c o n t a c t  

Fig. 1. Bioassay of the active substance to Blatella germanica adult 
male. A) The male responded by contact with his antennae to the 
isolated male antenna treated with the active substance. B) He 
turned around and raised his wings. 

chemorecep t ion  of the  a n t e n n a e  of males  w i t h  the  
substance(s) which is found in cuticular wax of sexually 
matured females. 

We now report here that the courting response of adult 
i?. germanica males is elicited by contact of their antennae 
with each of two components which are extracted from 
the body surface of sexually matured females, and 
one of them is isolated in crystalline form and character- 
ized as 3, ll-dimetbyl-2-nonacosanone. 

Material and methods. Bioassay  for B. gerrnanica male  
to be  s t i m u l a t e d  was car r ied  o u t  as follows; a n  a n t e n n a  
was cu t  off close to  t h e  base  f rom a n  a d u l t  male ,  a t t a c h e d  
to a smal l  glass rod, a n d  d ipped  in to  a c a r b o n  t e t r ach lo r ide  
so lu t ion  c o n t a i n i n g  t h e  t e s t  m a t e r i a l  in  a def in i te  concen-  
t r a t i o n  for 2-3  sec. Af ter  a l lowing i t  to  dry,  t h e  male  
a n t e n n a  was  b r o u g h t  in  c o n t a c t  w i t h  a n t e n n a e  of 10 t e s t  
males  one a f t e r  a n o t h e r  wh ich  h a d  b e e n  sexua l ly  i so la ted  
for 1-2  weeks a f te r  t h e i r  a d u l t  emergence.  Pos i t ive  
response  was e v a l u a t e d  b y  wing- ra i s ing  a n d  t u r n i n g  t he  
d i rec t ion  of t h e  test '  males  w i t h i n  30 sec a t  a b o u t  25~ 
(Figure  t) .  

Females  to  be e x t r a c t e d  were segrega ted  f rom males  
i m m e d i a t e l y  a f t e r  adu l t  emergence  an d  rea red  a t  25-28 ~ 
for 1-2 weeks u n t i l  t h e i r  sexual  m a t u r a t i o n .  

Results and discussion. T h e  females  (1,600) were 
w a s h e d  r e p e a t e d l y  w i t h  severa l  po r t i ons  of n - h e x a n e  
w i t h i n  3 m i n  to  e x t r a c t  on ly  t h e  wax  f rom t h e  surface  of 
t h e i r  bodies.  T h e  c o m b i n e d  ~ -hexane  so lu t ion  (1,600 ml) 
was e v a p o r a t e d  to  give an  ac t ive  oi ly ma te r i a l  (404 rag), 
f rom wh ich  t h e  ac t ive  n e u t r a l  f r ac t ion  (381 mg) was 
separated by the conventional procedure. The neutral 
fraction was chromatographed on a column of silicic acid 
(16 g, IVfallinckrodt, 100 mesh) to give active 2 fractions, 
t e n t a t i v e l y  t e r m e d  F r a c t i o n  A an d  F r a c t i o n  B, wh ich  
were Muted  w i t h  a m i x t u r e  of n - h e x a n e  a n d  e t h e r  100:1 
an d  100:50 respect ive ly .  T h e y  showed i n d e p e n d e n t l y  t he  
a c t i v i t y  for el ic i t ing response  of wing-ra i s ing  f rom males.  

To isola te  an d  cha rac t e r i ze  t h e  ac t ive  subs tance(s )  
f rom F r a c t i o n  A, t h e  s imi la r  p rocedure  was r epea t ed  
s t a r t i ng  w i t h  a b o u t  36,000 sexual ly  m a t u r e d  femMes. The  
F r a c t i o n  A (71.7 rag) t h u s  o b t a i n e d  was sub j ec t ed  aga in  
to c h r o m a t o g r a p h i c  pur i f i ca t ion  o n  a co lumn  of silicic acid 
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