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Summary 

T h e  in f luence  of anae rob iose  a n d  of v a r i e d  o x y g e n  
t ens ions  u p o n  r e s p i r a t i o n  a n d  h i s t a m i n e  re lease  d u r i n g  
a n a p h y l a c t i c  r e a c t i o n  in  gu ineap ig  l ung  slices in vitro 
was s tud ied .  

No h i s t a m i n e  was  l i b e r a t e d  in  t h e  absence  of  oxygen .  
W i t h  inc reas ing  o x y g e n  t ens ions ,  inc reas ing  h i s t a m i n e  
q u a n t i t i e s  were re leased ;  these  q u a n t i t i e s  r e a c h e d  t h e  
con t ro l  va lues  w h e n  t h e  a t m o s p h e r e  c o n t a i n e d  10% 
oxygen .  

These  r e su l t s  i nd i ca t e  t h a t  t h e  m e c h a n i s m  of h i s t a m i n e  
release in  t h e  a n a p h y l a c t i c  r eac t i on  is l inked  w i t h  t h e  
aerobic  m e t a b o l i s m  of t h e  cell. 

W'hi le  rese rp ine  a n d  SU 5171 dep le t e  s e r o t o n i n  in all  
t h e  o rgans  t e s t e d  (except  k i d n e y  in t h e  case of S U  5171) 
SU 3118, a t  a c o n c e n t r a t i o n  of 20 m g / k g  lowers  on ly  lung  
a n d  spleen se ro ton in .  20 m g / k g  of SU3118 are  less effect ive  
t h a n  5 m g / k g  of rese rp ine  in re leas ing  i n t e s t i n a l  se ro ton in .  

These  r e su l t s  sugges t  t h a t  l ung  a n d  sp leen  a re  more  
sens i t ive  t h a n  o t h e r  o r g a n s  to  t h e  ac t ion  of S U  3118. 
U n d e r  t h e  a c t i o n  of SU 3118, t h e  cerebra l ,  i n t e s t ina l ,  an d  
r ena l  s e ro ton in  b e h a v e  s imi lar ly .  Therefore ,  t h e  hypo-  
thes i s  of a r e s i s t ance  of t h e  b l o o d - b r a i n  b a r r i e r  to  SU 3118 
seems  unl ike ly .  

S. GARATTINI, R.  KATO, a n d  L. VALZELLI 

I s t i tu to  di Farmavologia e di Terapia, Universit~ degli 
Studi, Via A. Del Sarto 21, 3/Iilano, July 11, 1959. 

Effect 
of Reserpine Analogues  on Tissue  Serotonin 

I n  a r e c e n t  note ,  i t  was  r e p o r t e d  t h a t  a d i f f e ren t i a l  
e f fec t  was  e x e r t e d  on  b r a i n  s e r o t o n i n  b y  re se rp ine  a n d  i ts  
ana logues  : c a r b e t h o x y s y r i n g o y l  m e t h y l  r e s e r p a t e  (SU 
3118 or syros ingopine)  a n d  me thy l -18 -O(3 -N,  N - d i m e t h y l -  
a m i n o b e n z o y l )  r e s e r p a t e  (SU 5171). Rese rp ine  a n d  SU 
5171 re lease  b r a i n  s e ro ton in  a n d  induce  seda t ion ,  whi le  
S U  3118, a n  h y p o t e n s i v e  a g e n t  w i t h o u t  s e d a t i v e  effect ,  
is u n a b l e  to  re lease  b r a i n  s e r o t o n i n l - <  

Since a poor  p e n e t r a t i o n  of S U  3118 in to  t h e  b r a i n  
m i g h t  a c c o u n t  for  t h e  lack  of b r a i n  s e r o t o n i n  dep le t ion ,  
t h e  effect  of S U  3118, in  c o m p a r i s o n  w i t h  S U  5171 a n d  
rese rp ine ,  o n  s e r o t o n i n  c o n t e n t  of o t h e r  o r g a n s  h a s  b e e n  
i n v e s t i g a t e d .  

T h e  m e t h o d  used  was  t h e  fol lowing:  S p r a g u e - D a w l e y  
r a t s  of t h e  a v e r a g e  w e i g h t  of 200 g were  i n j e c t e d  i n t r a -  
p e r i t o n e a l l y  w i t h  d i f f e ren t  c o n c e n t r a t i o n s  of r ese rp ine  
(k ind ly  suppl ied  b y  Dr.  V. Ghe t t i ,  CIBA,  S.p.A.,  Milano) 
o r  SU 3118, or  SU 5171 (received t h r o u g h  t h e  cou r t e sy  
of  Dr.  A. J .  PLUMMER, C I B A  Labs . ,  S u m m i t ,  N. J .) .  4 h 
a f t e r  t he  a d m i n i s t r a t i o n ,  t h e  a n i m a l s  were ki l led b y  de-  
c a p i t a t i o n  a n d  t h e  s e ro ton in  c o n t e n t  of b r a i n ,  in t e s t ine ,  
k idney ,  lung,  a n d  sp leen  was  d e t e r m i n e d  b y  t he  m e t h o d  
of BOGI)ANSKI et al. 4 e m p l o y i n g  a F a r r a n d  s p e c t r o p h o t o -  
f luo r ime te r .  

T h e  r e su l t s  o b t a i n e d  a re  r e p o r t e d  in a Tab le .  
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Riassunto 

L a  d i f fe renza  di c o m p o r t a m e n t o  d i m o s t r a t a ,  nel  r i du r r e  
il t a sso  di  s e r o t o n i n a  di  d ivers i  organi ,  d a  due  d e r i v a t i  re- 
serp in ic i  (SU 3 1 1 8 - S U  5171) n o n  s e m b r a  po te r s i  r icon-  
d u r r e  solo a d  u n a  d i f f e ren te  c a p a c i t ~  di a t t r a v e r s a m e n t o  
del la  b a r r i e r a  e m a t o e n c e f a i i c a  d a  p a r t e  delle d u e  mole-  
cole in  i s tudio .  

T h e  S t e r e o c h e m i s t r y  
of some Natural ly  Occurring Guaianolides 

and Isophotosantonic  Lactone 

R e c e n t  work  on t h e  s t e r e o e h e m i s t r y  of c y c l o h e p t a n e s  1, 
h a s  p o i n t e d  o u t  t h e  genera l  s i m i l a r i t y  of these  s y s t e m s  to 
t h e  more  wide ly  s t u d i ed  c y c l o h e x a n e  c o m p o u n d s .  The  
a p p l i c a t i o n  of t h e  p r inc ip les  d iscussed  b y  the se  workers ,  
n a m e l y  t h a t  a s u b s t i t u e n t  g roup  in a c y c l o h e p t a n e  prefers  
t h e  quasi-equatorial c o n f o r m a t i o n ,  a n d  t h a t  e l i m i n a t i o n  
r eac t i ons  p roceed  via t h e  s ame  trans-anti-parallel r o u t e  as 
in  cye lohexanes ,  coup led  w i t h  t h e  logical  e x t e n s i o n  f rom 
t h e  c y c l o h e x a n e  field t h a t  a cis fused  y - lac tone  is more  
s t ab l e  t h a n  t h e  c o r r e s p o n d i n g  trans i somer ,  p e r m i t s  t h e  
d e d u c t i o n  of p rov i s iona l  s t e r eochemica l  r e l a t i onsh ip s  in  
seve ra l  s e squ i t e rpen i c  lac tones .  BARTON 3 h a s  a l r e ad y  
ass igned  s t r u c t u r e  I to  geiger in  o n  t h e  bas i s  of r o t a t o r y  
d i spers ion  da ta% a n d  a n  a s s u m p t i o n  r e g a r d i n g  t h e  n a t u r e  
of t h e  l ac tone  r ing  s imi la r  to  t h a t  w h i c h  we h a v e  made .  
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Treatment 

Controls 
Reserpine 
Reserpine . . , 
SU 3118 
SU 3118 
SU 5171 
SU 5171 

Dose 
mg/kg i. p. 

2.5 
5 
20 
50 
5 
7-5 

Brain 

0-43 ± 0,08 
0.17 4- 0.005 
0.12 4- 0-006 
0.46 ± 0.005 
0.13 I 0,011 
0.25 4- 0.009 
0.12 4- 0.005 

Serotonin content (71g± S.E.) 

Intestine 

4 .764-0-24  
2-954-0 .15  
2 ,044-0 .12  
3 . 3 7 ± 0 . 3 6  
2 .644-0 .05  
3 .984-0 .24  
2 .734-0-21 

Kidney 

0 .34  nk 0-03 
0.19 ± 0-02 

0,29 + 0.03 

0.49 4- 0.07 
0.28 4- 0-02 

I Lung 

2-86 ± 0.16 
1,6 ± O.23 

1.64 4- 0.27 

1.84 -4- 0.28 
1-21 -4- 0.07 

I Spleen 

3.51 4- 0.24 
1-09 ± 0.24 

1-04 4- 0.09 

2-23 4- 0.73 
0-59 4- 0-03 

Each value represents the average of at least 8 determinations. 
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The conformat ion  of I is f ixed by  the  r ing fusion, and 
demands  t h a t  t he  ca rbon-carbon  bond a t  C t be quasi- 
equator ia l  to  the  seven-membered  ring. Consequent ly  the  
subs t i tuents  a t  C8, C7, and  C s will  be e', e', and  a', respect-  
ively. 

The  ass ignment  of  s t e reochemis t ry  to  the  remain ing  
substances,  desace ty l i so tenul in  (II), helenal in  (IV), ba ld-  
uilin (V, or  the  equ iva l en t  s t ruc tu re  wi th  the  lac tone  and 
ace toxyl  in terchanged) ,  and i sophotosantonic  tac tone 
(VI), rests on the  fol lowing arguments .  All of these  sub-  
stances have  been shown to  have  the  conf igura t ion  in- 
d icated a t  C1, C4 and C5 by  r o t a t o r y  dispersion studies 4. 
In add i t ion  tenul in ,  helenal in,  and  baldui l in  have  the  same 
conf igurat ion a t  C 7 and C~0 ~. These compounds ,  as well 
as geigerin (I), and i sophotosantonic  tac tone (VI) are  al l  
readi ly  h yd rogena t ed  to  s a tu ra t ed  ke tones  under  mild  con-  
dit ions 3,a. On  the  o the r  hand,  desace ty lneo tenu l in  (III) 
which has  u n n a t u r a l  s t e reochemis t ry  a t  Ct and is formed 
under  condi t ions  which  should n o t  d i s turb  the  conf igura-  
t ion a t  C 7, is no t  read i ly  hyd rogena t ed  4.6. Dur ing  this  
in terconvers ion,  in order  to  ma in ta in  t he  e '  conformat ion  
at the  r ing fusion i t  is necessary for the  seven membered  
ring to  flip to an  a l t e rna te  conformat ion ,  causing all the  
o ther  subs t i tuen t  groups to undergo  corresponding con- 
format iona l  changes.  The  differences in ease of hydro-  
genat ion m a y  then  be expla ined  by  the  presence of  a 
bulky  e '  g roup a t  C~ in tenul in ,  be ing  changed  to  a '  in 
desacetylneotenul in .  This  g roup  then  shields t he  double  
bond f rom hydrogena t ion .  On  this  basis the  s tereochemis-  
t ry  a t  C~ is assigned as shown in desmcetytisotenulin,  
helenalin,  baldui l in ,  and  i sophotosantonic  lactone.  
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The  ass ignment  of  conf igura t ion  to the  h y d r o x y l  groups  
rests upon  the  fol lowing observat ions .  Dihydro iso tenu l in  
on basic  hydrolys is  and subsequen t  reacidif icat ion affords 
desace ty ld ihydroiso tenul in  and an isomeric  lac tone re- 
sult ing f rom lac toniza t ion  a t  C a. On this  basis the  oxygens  
at  C 6 and C 8 m u s t  be equ iva l en t  (cis), and on the  basis of 
our assumpt ions  regarding  the  s t e reochemis t ry  of these  
lactones, vide supra, t h e y  m u s t  also be ¢is to the  ca rbon  
chain a t  C 7. This  gives rise to  the  par t ia l  s te reochemis t ry  
for desacety l i so tenul in  as i l lus t ra ted  (II). 
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He lena l in  (IV), and its der iva t ives ,  on hydrolys is  and 
reacidif icat ion are recovered  unchanged  7, s indica t ing  t h a t  
the  groups a t  Cv and  Cs are  cis, and t h a t  the  C o h y d r o x y l  
is p robab ly  trans to  the  side chain. '  HERZ has recen t ly  
shown t h a t  baldui l in  (V) is ep imer ic  wi th  tenul in  a t  C,, 
and helenalin a t  C a s, g iv ing  baldui l in  the  s t ruc tu re  shown. 

The  s te reochemis t ry  a t  C10 in i sophotosan ton ic  tac tone 
(VI) rests upon the  fol lowing a rgumen t .  D e h y d r a t i o n  of 
(VI) w i th  th ionyl  chloride in pyr id ine  affords  an exocyclic,  
non-conjugated  olefin s, while acid ca ta lyzed  dehydra t ion  
gives the doubly  unsa tu ra ted ,  con juga ted  ketone.  On this  
basis we propose t h a t  the  C10 h y d r o x y l  group is cis to 
the  hydrogen  at  C~, o therwise  d e h y d r a t i o n  wi th  th iony l  
chloride should have  afforded the  con juga t ed  isomer  via 
a trans el iminat ion invo lv ing  the  a c t i v a t e d  hydrogen  a t  
Cp The  conf igurat ion a t  C 8 is assigned as shown,  w i th  in- 
vers ion t ak ing  place dur ing the  fo rma t ion  of  VI  f rom 
san ton in  by  analogy wi th  the  san ton in -desmot roposan-  
ton in  conversion% The s t e reochemis t ry  of  t he  m e t h y l  
group in the  side chain is considered to  be unchanged  
f rom t h a t  in santonin 1°, in v iew of t he  fac t  t h a t  the  
condi t ions  for the  format ion of  VI  f rom san ton in  do no t  
appear  vigorous enough to cause ep imer iza t ion  of a group 
ad jacen t  to a sa tura ted  carbonyl .  A similar  a r g u m e n t  m a y  
be used in suppor t  of the proposed conf igura t ion  a t  C7, 
which is the  same as tha t  in santonin.  

J .  w .  HUFFMAN 

School of Chemistry, Georgia Institute o/ Technology, 
Atlanta (Georgia), August 17, 1959. 

Zusammen]assung 

Die Stereochemie  der Sesqui terpene Tenul in ,  Ba ldu i l in  
und Helani l in  sowie isophotosantonisches  L a k t o n  wi rd  
behande l t  und provisorische S t ruk tu r fo rmeln  fiir diese 
Subs tanzen  vorgeschlagen.  
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The Effect of I n s u l i n  

on Product ion  of Gr an u l a t i on  T i s s u e  in Rats  t 

The  effect of hormones  on connec t ive  t issue has  been  
ex tens ive ly  studied. The  fo rma t ion  of g ranu la t ion  t issue 
- one of the  basic react ions of the  m e s e n c h y m e  - is in- 
f luenced by  several  hormones .  The  s t imula t ion  of th is  
process by  STH,  thyroxine ,  and a ldos terone  and the  in- 
hibi t ion by  cortisone and  sexua l  s teroids  is well known 2-". 
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