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was found t h a t  the  degree of the  act ivi t ies  of X I  t o w ard  
Gram posi t ive  microorganisms was near ly  the  same to  
t h a t  of TA; wi th  t he  syn the t i c  medium,  m i n i m u m  con- 
cen t ra t ions  of g rowth- inh ib i t ion  for Bacillus subtilis are 
5 ~zg/ml for X I  and 8 [zg/ml for TA, and  t h a t  for Staphilo- 
coccus aureus are 10 ~zg/ml for X I  and 8 ~zg/ml for TA. The 
results  indica tes  t h a t  the  L-tyrosine residue in TA can be 
replaced by  L-phenylalanine  w i thou t  an inf luence for t he  
act iv i ty .  

Zusammen/assung.  Die Synthese  des dem Tyrocidin  E 
en t sp rechenden ,  zykl ischen Dekapep t ids ,  eines bei der  
Zyklis ierung des ak t iven  Es te rs  l inearen Dekapept ids ,  
wird  beschrieben.  
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C h e m i c a l  I n v e s t i g a t i o n  of Abroma augusta Linn.  

A broma augusta Linn. (Ulatkambal, N.O. Sterculiaceae),  
a small  t ree growing wild in India,  is a popular  medicine 
in the  indigenous sys tems.  The root  and roo t -bark  are 
r epu ted  remedies  as an emmenagogue  for congest ive  and 
nervous  dysmenor rhoea ,  and  the  leaves and s t ems  are 
repor ted  to be very  efficacious in gonorrhoea.  The root  
was repor ted  to  conta in  an alkaloid, abromine  ~, C6HlsNO2, 
mp  283 285 ~ a sterol, Cs0H5202, mp  153 157 ~ friedelin 2 
and abromas te ro l  A, mp  125.5 ~ A recent  shor t  communi -  
ca t ion s repor t ing  the  isolat ion of t a raxery l  acetate ,  
taraxerol ,  fl-sitosterol and a low mel t ing neut ra l  c o m p o u n d  
f rom the  pe t ro leum e ther  ex t r ac t  of the  leaves, p r o m p t s  us 
to repor t  here the  chemical  work ~s we have  been carrying 
out  on the  roots  and leaves of th is  p lan t  to explain  its 
p h a r m a c o d y n a m i c  ac t iv i ty  4,5 and to character ize  the  
alkaloid, abromine,  and the  sterols isolated previously.  

The qua t e rna ry  bases isolated as re ineckates  by  the  pro- 
cedure followed in Pluchea lanceolata s, were found to con- 
ta in  choline, be ta ine  and a base yielding a picrate,  mp  
223-227 ~ The m e thod  of isolat ion of abrolnine  ~ and the  
repor ted  mp  of its der iva t ives  indicate  beyond  doub t  its 
iden t i ty  wi th  be ta ine  in view of our isolation of the  la t te r  
f rom the  roots.  The non-volat i le ,  non-saponif iable  frac- 
t ion of the  pet ro leum ether  ex t rac t  of the  roots  on chroma-  
tog raphy  over  a lumin ium oxide yielded 2 sterols giving a 
violet  to green colour ( through blue) wi th  L iebe rmann-  
Burchard  reagent .  These were ident i f ied as fl-sitosterol 
(m/e 414 )A +) and s t igmas tero l  (m/e 412 M+). 

The pe t ro leum ether  ex t r ac t  of the  leaves of A.  augusta 
on similar  t r e a t m e n t  yielded the  following 5 compounds  
hav ing  di f ferent  Rf  values  as revealed by  th in- layer  
c h r o m a t o g r a p h y  (SiO2; C6H6:CHC13, 1:1;  12 vapour  or 
AC20-H2SO4-E tOH mix tu r e  as developer) :  

1. Compound  A f rom pe t ro leum ether  eluant ,  granular  
solid, mp  84-85 ~ (EtOAC), Rf  0.35 (I 2 vapour)  ident ical  
spot  wi th  octacosanol ,  freely soluble in pet .  ether ,  C6H 6, 
and gave no colourat ion wi th  L i e b e r m a n n - B u r c h a r d  re- 
agent .  FoundS:  C, 81.42, 81.30; H, 14.22, 14.10. C2sHssO 
requires:  C, 81.87; H, 14.23. IRa-absorp t ion  peaks  a t  
3220 (OH), 2860, 1465, 1400, 1380, 1125, 1075, 1065, 1020, 
735 and 722 [-(CH2)n-rocking split~ cm - t  in Nujol,  which 
compared  favourab ly  well wi th  those  of octacosanol .  
N M R - s p e c t r u m  in CHC13 showed a p r o m i n e n t  peak  at  
1.25 ~ due to me thy l ene  p ro tons  and small  peaks  a t  0.9 b 
and 3.65 b. The mass  spec t rum exhib i ted  p r o m i n e n t  
h igher  mass  peaks  a t  m/e  392 (M-18) and 422 (M'-28) wi th  
smal ler  mass  peaks a t  m/e  450, 451, 436, 423, 408, 407, 
394, 393, 378, etc. The general  f r agmen ta t ion  p a t t e r n  of 
the  mass  spec t rum ind ica ted  ~0 the  compound  A to  be a 
mix tu re  of octacosanol ,  C2sHasO (M-410) and the  alkane, 
C32H66 (M'-450), the  former  p redomina t ing .  

2. Compound  B f rom pet.  e ther  eluant,  fine needles, 
mp  260-268 o (pet. ether),  Rf  0.95, soluble in pet .  ether,  

Ident i ty  of A b r o m i n e  w i t h  Be ta ine  

C6H 6, CHC1 s, gave a p ink  colour wi th  L iebe rmann-  
Burcha rd  reagent .  I R - s p e c t r u m  was very  similar  to t h a t  
of co mp o u n d  C wi th  addi t iona l  absorp t ions  at  3250 cm -1 
(pr imary  OH) and 722 and 735 cm 1 E_(CH~)n_rocking 
split]. N M R - s p e c t r u m  in CHC13 showed a p r o m i n e n t  
me thy l ene  p ro ton  peak  at  1.25 d and me t h y l  p ro ton  peaks  
a t  0.82, 0.95, 1.1 and 1.6 d. A compara t i ve  s tudy  of the  
IR-,  NMR- and mass - spec t ra  ind ica ted  the  co mp o u n d  to 
be a mix tu re  of t a raxe roU 1 [m/e 426 (M), 411 (M-CH3), 
302 (K), 287 (K'), 284 (K-H20),  204 (1), 189 (1-CH3) and 
an a l iphat ic  alcohol 1~ Cs2H660 [In/e 448 (M-18), 420 (M- 
18-28), 392 (M-18-2 • 28)~. 

3. Compound  C f rom pet.  ether:C6H8 (1:1) eluant ,  
crystal l ine rods, mp  279 280 ~ (C6H6), Rf  0.91, spar ingly  
soluble in C6H s, CHC1 s, insoluble in pet .  ether,  soluble in 
acetone,  e thyl  ace ta te  and alcohol and  gave a p ink  colour 
wi th  L i e b e r m a n n - B u r c h a r d  reagent .  The mass - spec t rum 
exhib i ted  the  usual f r agmen ta t i on  p a t t e r n  of taraxero111. 
The iden t i ty  of the  co mp o u n d  wi th  ta raxero l  was con- 
f i rmed by  compar ison  of rap, mixed  m p  of the  alcohol and 
its ace ta te  and I R - s p e c t r u m  wi th  those  of an au then t i c  
sample  12. 

4. Compound  D from C6H s and  CHC1 s eluants,  needles, 
mp  134 135 ~ (alcohol), Rf  0.28, gave a violet  to blue to 
green colour wi th  L i e b e r m a n n - B u r c h a r d  reagent ,  formed 
an acetate ,  mp  127-128 ~ which did no t  show any depres-  
sion in mixed  mp wi th  the  ace ta te  of fl-sitosterol. 
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5. C o m p o u n d  E f rom alcohol  e luant ,  needles,  m p  102-  
104 ~ (alcohol),  R f  0, inso luble  in  pet .  e ther ,  no  colour  w i t h  
L i e b e r m a n n - ] 3 u r c h a r d  reagent .  FoundS:  C, 78.92, 79.01; 
H,  13.69, 13.81. Calcd. for C2sH5403: C, 78.32; H, 13.65; 
C~sHssO3: C, 78.80; H, 13.70. N M R - s p e c t r u m  exh ib i t ed  a 
s t rong  m e t h y l e n e  p r o t o n  p e a k  a t  1.3 d a n d  a sma l l  peak  a t  
1.55 & I R - s p e c t r u m  showed t h e  presence  of 2 t ypes  of O H  
(3440 a n d  3200 cm -1) a n d  a -(CH3)~-grou p (722 cm -1 due  
to CH 3 rocking)  besides  o the r  p r o m i n e n t  peaks  a t  880, 
1085, I i 1 0 ,  1140, 1335 a n d  a h u m p  a t  1550-1700 cm -1 in 
Nujol .  M a s s - s p e c t r u m  showed a s t rong  mass  m / e  367 w i t h  
o t h e r  sma l l  mass  f r a g m e n t s  m / e  409, 396, 395, 390, 381, 
368, 362, 353, 340, 339, 334, etc. and  i nd i ca t ed  t h a t  t h e  
c o m p o u n d  was  p r o b a b l y  a m i x t u r e  of long-cha in  f a t t y  
diols, C26H5~O3 and  C2sHssO2. 

Z u s a m m e n / a s s u n g .  I so l ie rung  u n d  Cha rak t e r i s i e rung  
ve r sch iedener  Stoffe aus  der  i nd i schen  Pf lanze  A broma 
augus ta  Linn.  
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T r a n s p o r t  of  O x y g e n  t h r o u g h  M e m b r a n e s  C o n t a i n i n g  H a e m o g l o b i n  S o l u t i o n s  

T r a n s p o r t  of oxygen  t h r o u g h  m e m b r a n e s  c o n t a i n i n g  
h a e m o g l o b i n  ha s  been  s tud ied  e x p e r i m e n t a l l y  b y  
SCttOLANDER et  al. 1,3. I t  h a s  been  shown  t h a t ,  in  t h e  
p resence  of haemog lob in ,  oxygen  moves  t h r o u g h  t he  
m e m b r a n e  severa l  t i m e s  fas te r  t h a n  i t  would  o the rwise  do. 
The  resu l t s  of SCHOLANDER et  al. h a v e  been  theo re t i ca l ly  
d iscussed b y  W A N G  3, a n d  FATT a n d  LA FORCE 4. I t  is on ly  
r ecen t ly  t h a t  a n o n - e q u i l i b r i u m  t h e r m o d y n a m i c  ana lys i s  5 
of SCHOLANDER'S resu l t s  has  been  a t t e m p t e d ;  b u t  whi le  
do ing  this ,  t h e  cross coefficients,  r e l a t i ng  flows to  non-  
c o n j u g a t e d  forces, h a v e  been  neglected.  Th i s  is obv ious ly  
no t  in  keep ing  w i t h  t he  l inear  f o rma l i sm  of t h e r m o -  
d y n a m i c  t h e o r y  of i r revers ib le  processes a n d  inf luences  
t h e  ana lys i s  a p p r o x i m a t e l y .  

The  p r e s e n t  c o m m u n i c a t i o n ,  therefore ,  a ims  a t  g iv ing  a 
t h e r m o d y n a m i c  ana lys i s  of f ac i l i t a t ed  t r a n s p o r t  of oxygen,  
t a k i n g  in to  a c c o u n t  t h e  cross-coeff icients  r e l a t i ng  flows to  
t he  n o n - c o n j u g a t e d  forces. 

The  s y s t e m  used b y  SCHOLANDER for his  i n v e s t i g a t i o n  
can  be  s c h e m a t i c a l l y  r ep re sen t ed  as in  t h e  Figure.  The  
m e m b r a n e  is composed  of a f i l ter  soaked in a so lu t ion  of 
haemog lob in .  O x y g e n  gas a t  d i f fe ren t  pressures  p i  a n d  
p i i ,  p i  be ing  g rea t e r  t h a n  p i i ,  is p laced  in t he  c o m p a r t -  
m e n t s  on  t h e  2 sides of t h e  m e m b r a n e .  W h e n  oxygen  
passes  t h r o u g h  t he  m e m b r a n e ,  some of i t  combines  w i t h  
t h e  h a e m o g l o b i n  in  t he  m e m b r a n e  b y  t h e  fol lowing 
r eac t ion  : 

n 0 3 + Hb ~ HbO2n. (1) 

I t  c an  be  seen  t h a t  t he  oxygen  w i t h i n  t he  m e m b r a n e  m a y  
m o v e  in t h e  fo rm of HbO2n as well  as in  t he  fo rm of dis- 
so lved free oxygen.  If  t he  r a t e  of the  chemica l  r eac t ion  (1) 
is suf f ic ien t ly  m u c h  more  r ap id  t h a n  t h a t  of diffusion,  t h e  
chemica l  r eac t i on  (1) c an  be  t a k e n  to be  a t  equ i l i b r ium 
a t  eve ry  p o i n t  in  t h e  m e m b r a n e ,  i.e. a f f in i ty  A of t h e  
r eac t i on  (1) c an  be  t a k e n  to  be  zero. Therefore ,  we Call 
wr i te  : 

n btl + [13 = [13 (2) 

where  [1 s t a n d s  for  t h e  chemica l  p o t e n t i a l  a n d  t he  sub-  
sc r ip t s  1, 2 a n d  3 r ep re sen t  oxygen,  h a e m o g l o b i n  a n d  
o x y h a e m o g l o b i n ,  respect ive ly .  

The  d i s s ipa t i on  func t i on  r for t he  s y s t e m  l ike t he  one 
descr ibed  above ,  can  be  w r i t t e n  as 5 

= Jlgrad(--[11) + J2grad(--[12) + Jagrad(--p.a) (3) 

where  J ' s  r ep resen t  t he  f luxes of t h e  species deno t ed  b y  
t he  respec t ive  subscr ip ts .  The  l inear  phenomeno log ica l  
re la t ions  can  now be  w r i t t e n  as 

J1 = - -L l l  grad [11 --  L12 grad [12 L13 grad [1a 
J2 = --L2x grad [11 - -  Lz2 grad [12 --  L2a grad [1a / (4) 
J3 = --L31 grad [L 1 --  La2 grad [13 --  Laa grad [13 

where  L ' s  are t he  Onsage r ' s  coefficients.  We  k n o w  t h a t  
u n d e r  s t e a d y  s t a t e  condi t ions ,  t he  ex t e rna l ly  m e a s u r e d  
overa l l  flow of oxygen,  jT, is c o n s t a n t  t h r o u g h o u t  t he  
sys tem,  j T  mus t ,  therefore ,  be  equa l  to  t he  t o t a l  t r ans -  
po r t  w i t h i n  t he  m e m b r a n e .  Hence,  we can  wr i te  for t he  
s t e a d y  s t a t e  

j T  = J1 + nJa .  (5) 

Since t he  d e p e n d e n c e  of chemica l  p o t e n t i a l  on  pos i t ion  is 
due  to t he  local changes  in t he  concen t r a t i ons  of oxygen,  
h a e m o g l o b i n  a n d  oxyhaemog lob in ,  we can  wr i te :  

grad [11 = [1II grad c 1 + [112 grad c 3 + ~la grad c a 

grad [13 = [~21 grad c 1 + [133 grad c 3 + [z33 grad c3 i (6) 
grad [1a = [131 grad c 1 + [• grad c 3 + ~33 grad c a 

where  [11i = O[1i/OCj a n d  C v C 2 a n d  C 3 r ep resen t  t he  con- 
c e n t r a t i o n s  of oxygen,  h a e m o g l o b i n  a n d  o x y h a e m o g l o b i n  
respect ively .  F r o m  equa t i ons  (4), (5) and  (6) we can  now 
wri te  : 

J l  T = - - ( (Ll l  + nLal  ) [Zll + (L12 + n L32 ) [L21 
+ (L13 + n Laa ) [131} grad C 1 

-{(Ll l  + nL31)[113 + (L12 + n  L83 ) [133 (7) 
+ (L13 + n L33 ) [1a2} grad C 2 

--{(Lll + nL31) [113 + (LI2 + n L33 ) [133 
+ (Lla + n L33 ) [1a3} grad C 3 
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