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s t r a t e d  in F igure  3, where  t h e  d r ied  C - g a m m a  gels are  seen 
to  c o n t a i n  t he  h e x a g o n a l  p la t e l e t s  a n d  p r i sms  of t he  t r i -  
h y d r a t e  Gibbs i t e  a n d  t h e  t r i a n g u l a r  or  hour -g las s  s h a p e d  
soma to id s  of the  t r i h y d r a t e  13ayerite TM. I n  add i t ion ,  in  
these  samples ,  a f ine d ispers ion  of b a c k g r o u n d  par t ic les  
(arrow, Fig. 3A), is o b s e r v e d  w i t h  d i a m e t e r s  a b o u t  
200 A.U. 

These  resu l t s  show t h a t  t h e  pa r t i c les  wh ich  c o n s t i t u t e  
t he  solid p h a s e  of SCHMIDT'S gels are  d i f fe ren t  f r o m  those  
of t he  \¥ILLSTATTER'S C - g a m m a  gels, b u t  are  s imi la r  to  
those  of t h e  C - b e t a  gels, w h i c h  a re  also c o m p o s e d  of 
fibrils,  h a v i n g  a B o e h m i t e  s t r u c t u r e ,  s h o ~ n  in a p r e v i o u s  
p a p e r  n ,  fo rmed  b y  c o n d e n s a t i o n  p o l y m e r i z a t i o n  of t h e  
a m o r p h o u s  a l u m i n u m  h y d r o x i d e  molecules  of t he  C-a lpha  
gel 1~ T h e i r  X - r a y  d i f f r ac t ion  d a t a  do  n o t  coincide  e x a c t l y  
w i t h  t h e  d a t a  of  well  c rys ta l l i zed  B o e h m i t e  because  t h e  
f ibri ls  a re  exceed ing ly  sma l l  a n d  f r iable  a n d  are  n e i t h e r  
c o m p l e t e l y  po lymer i zed  n o r  o r i en t ed  xa. Af te r  au toc l av ing ,  
SCHMIDT'S gels do n o t  c h a n g e  s p o n t a n e o u s l y  i n to  B a y e r i t e  
a n d  G ibbs i t e  w h i c h  c o n s t i t u t e  t he  C - g a m m a  gels, a n d  f rom 
th i s  p o i n t  of v iew t h e y  are  d i f f e ren t  f rom t he  C-be ta  gel n .  
Th i s  s t a b i l i t y  of c rys ta l l ine  s t ruc tu re ,  of pa r t i c le  size, a n d  
of  s h a p e  in  SCHMIDT'S gels m a k e  t h e m  super io r  to  VqILL- 
STXTTER'S C-be ta  or  C - g a m m a  gels for  p r e p a r a t i o n  of 
adso rben t s .  I n  a d d i t i o n  to  t he  a m m o n i u m  a lum,  o t h e r  
a l u m i n u m  salts,  l ike t h e  chlor ide ,  t he  n i t r a t e ,  or t h e  
ace ta t e ,  c an  be  used for p r e p a r i n g  gels composed  of Boeh-  
m i t e  f ibri ls  ~,  b u t  t h e  f ibri ls  in  these  are  t h i c k e r  in  dia-  
m e t e r  1~ a n d  have t he re fo re  a sma l l  sur face  a rea  t h a n  those  
f rom SCHi~IIDT'S gel. 
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Rdsumd 

Les a u t e u r s  d 6 m o n t r e n t  que  le gel d ' h y d r o x y d e  d ' a lu -  
m i n i u m  (gel de SCHMIDT) soumis  a u x  r a y o n s  X dif f ract6s  
e t  examin6  au  microscope  61ectronique se r6v61e form6 de 
pa r t i cu le s  d i f f6 ran t  p a r  leur  s t ruc tu re ,  leur  morpho log ie  e t  
teur  d imens ions  de celles d u  gel C - g a m m a  de  WILLSTKT- 
TER, ma t s  s emblab l e s  ~ celles du  gel C-b6 ta  du  m ~ m e  nora .  

xa p. Sovz~ SA~TOS, Unpublished studies on the precipitation 
and aging of amorphous aluminum hydroxide (1958}. 

~4 p. Souz~. S~NTOS and H.L.  SouzA SANTOS, Naturwissen- 
schaften dG 113 (1957). - P. SOUZA SAUTOS, Unpublished studies 
on the precipitation and aging of amorphous aluminum hydroxide 
(195s). 

* Presen t  address :  I n s t i t u t o  de  Pesqu isas  Tecnoldgicas ,  S'~o 
Paulo, Brasil. 

Crystalline Acetates from 'Croton Resin' 

The  local i r r i t a n t  a n d  l a x a t i v e  ac t ions  of Cro ton  oil (ex. 
Croton tiglium) h a v e  been  k n o w n  for a v e r y  long t ime,  a n d  
to  these  effects h a v e  l a t e r  been  a d d e d  those  of cocarc ino-  
genie  ac t ion  ~, l eucocyte  m i g r a t i o n  p r o m o t i o n  ~ a n d  ' cord  

1 See, for example, I. BERENBLUM, Cancer Res. 1, 807 (1941); 
Arch. Path. 14, 471 (1954). - P. SHUBIK and A. C. RITCHIE, Cancer 
Res. 13, 45 (1953). - R. DANEEL and N. WXSSENFELS, Naturwiss. 42, 
l~S (1955). 

2 B. SCHkIR and  R. MEIER, Exper .  12, 30 (1950). - R. MEIER, 
P. A. DESAULLES, and  B. SCHJiR, Arch.  exp.  Pa th .  Pha rm.  224, 104 
(1955). 

f ac to r  'a ac t iv i ty .  The  t e a m s  led b y  CHERBULIEZ 4 and 
FLASCHENTRKGER 5 ca r r ied  o u t  s e p a r a t i o n s  some 25 years 
ago, a n d  f u r t h e r  s epa ra t i ons  h a v e  b e e n  r ecen t l y  a t t e m p t e d  
c h r o m a t o g r a p h i c a l l y  6. 

P r o m p t e d  b y  t h e  resu l t s  of MEIER a n d  SCHKR 2 the  oil 
was w o r k e d  u p  as desc r ibed  b y  CHERBULIEZ for  t h e  pre- 
p a r a t i o n  of t h e  'C ro ton  res in '  ( ' p r inc ipe  v6s ican t ' ) ,  in  our 
case us ing  a c o n t i n u o u s  c o u n t e r c u r r e n t  d i s t r i b u t i o n  appa-  
r a t u s  7 for  p a r t i t i o n  b e t w e e n  h e p t a n e  a n d  m e t h a n o l .  This 
res in  was  n o w  sub j ec t ed  to  c h r o m a t o g r a p h y  o n  a lumina  
us ing  e luen t s  g r a d e d  f rom b e n z e n e  t h r o u g h  e ther -chloro-  
f o r m - m e t h a n o l ,  t h u s  y ie ld ing  a b o u t  80 non-c rys ta l l ine  
f rac t ions ,  all  w i t h  v e r y  s imi la r  I .R .  spec t ra ,  a n d  of which  
t h e  m o s t  ac t ive  in t h e  l eucocy te  m i g r a t i o n  t e s t  were  e luted 
w i t h  b c n z e n c - e t h e r  (1 : 5) a n d  f i t ted  closely w i t h  CHERBU- 
LIEZ'S desc r ip t i on  of t h e  or ig ina l  ' p r inc ipe  v6sicanU.  

[ F o u n d  for  th i s  f r ac t ion  (3 d e t e r m i n a t i o n s )  : 

C 68.98; H 8-81; (CO)CH a 4 -73%;  M.XV. 608; 688s; 
[c~]~°: + 56 (c = 1.0 in  CHCI3) ]. 

Calculated for Ca~H560 9 : 
C68 .91 ;  H 8 . 7 5 ;  C H  3 ( o n e ) 2 - 3 3 % ;  M.VV. 644-8 

H y d r o l y s i s  of t he  'C ro ton  res in '  u s ing  me thano l i c  
b a r i u m  h y d r o x i d e  0 or  a s t r o n g l y  bas ic  i on -exchange  resin 
(Amber l i t e  I R A - 1 2 0  in basic  form) a n d  s u b s e q u e n t  work- 
ing up  b y  p a r t i t i o n  b e t w e e n  e t h e r  a n d  w a t e r  gave  from 
the  aqueous  phase  a res in  t h a t ,  a f t e r  c rys t a l l i za t ion  from 
e thano l ,  y ie lded  a smal l  a m o u n t  of c rys ta l l ine  mate r ia l  
(m. p. 240-245 °, decomp.)  of fo rmula  C2~Ha20 7. 

[ F o u n d  (8 d e t e r m i n a t i o n s ) :  
C64"05;  H 8 .20%;  

(3 d e t e r m i n a t i o n s ) :  
O 28.66; (C)CH a 10.44; (CO)CH 3 2.81; (C)CH 3 10.71%. 
C21H32Or requi res  C 63.61; H 8.14; O 28.25; CH~ 3.78o/0 .] 
Th i s  was  p r o b a b l y  iden t i ca l  w i t h  t h e  'A lkoho l  P h o r b o l '  of 
FLASCHENTRAGER 9. 

Acetylation in pyridine of the crude water-soluble 
fraction from the hydrolysis and chromatography on 
magnesoleelite i0 or alumina gave three crystalline acetates 
(A, B,  and 'C) .  

The  s e p a r a t i o n  was  fol lowed b y  p a p e r  c h r o m a t o g r a p h y  
of a l t e r n a t e  f r ac t ions  (Zaffaroni  s y s t e m  formamide-cyc lo-  
h e x a n e - b e n z e n e )  a n d  t h e  a c e t a t e s  were  rec rys ta t l i zed  to 
p a p e r  c h r o m a t o g r a p h i c  p u r i t y  f rom e t h e r  or  e the r -pe t ro -  
leum.  T h e  p r o p e r t i e s  of t h e  a c e t a t e s  are  s u m m a r i z e d  in  the  
t ab le .  T h e  re su l t s  f rom a c e t a t e  d e t e r m i n a t i o n s  (hydro- 
lysis) were  n o t  sa t i s fac to ry .  F u r t h e r  a c e t y l a t i o n  of 

3 p. LOUSTALOT, p r i v a t e  communica t ion .  
4 E.  CttERBULIEZ, E.  EIININGER, and  K. BERNHARD, Helv .  chim. 

Acta 15, 658 (1932). - E. CHERBULIEZ and K. BERNHARD, Helv. 
chim. Acta 15, 464, 978 (1932). - E. CHERBULIEZ, K. BERSHARD, 
and E. EHNINOER, Helv. chim. Acta 15, 855 (1932). 

s R. B6HM, B. PLASC]IENTRAGER~ and L. LENDLE, Arch. exp. 
Path. Pharln. 177, 212 (I935). - B. FLASCHENTRAGER and R. v. 
WOLFFERSDORG Heir. chim. Acta 17, 1444 (19:34). - B. FLASCHEN- 
TRAGER and F. v. FALKENItAUSEN, Liebigs Ann. 514, 252 (1934). - 
B. FLASCIIENTRXOER and G. WIOsER, Holy. china. Acta 25, 569 
(1942). - B. FLASC~ENTR~GEI L Festschrift H. Zangger (Ziirich 1934), 
p. 857; D.R.P. 638004 (1936). 

8 R. H. GWVNn, Brit. J. Cancer 9, 445 (1955). - J. Si¢~, P. SHY- 
rag, and R. FELDMAN, 3rd International Congress of Biochemistry 
(Bruxel]es 1955), R6sum6 des communications, p. 133. 

7 R. ROMETSCH, Helv. china. Acta 33, 184 (1950), to whom 
we extend our thanks for assistance in this separation. 

s All molecular weights were found by the method described by 
H. GYSEL and K. HAMBERGER, Microchim. Acta 3[4, 254 (1957). 

9 B. FLASCHENTRXGER, Festsehrift H. Zanggcr (Ziirich 1934), 
p. 857; D.R.P. 638004 (1936). 

10 W. H. MCNEELY, W.W. BINKLEY, and M. L. WOLFROM, J. 
Amer. chem. Soc. 67, 527 (1945), 
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Acetate  A 
(C23H3008) 

Acetate  B 
(C,21H~aO 7) 

Acetate  C 
(CaH2sOT) 

F r o m  co lumn 

frac- ] eluted 
tion with 

1 10 Benzene 

12-16 Benzene- I 
20%ethe r  

22-36 Ether-50 
% CHCIa 
t o  p u r e  I 
CHC1 a 

[e]~bo Analysis 

m.p .  1% in 
e thanol  found % calculated % 

198-200 ° - 138 ¢ C 63.29 
or H 6.86 
178 ° O 29.40 

(C)CH 3 15-5 / 
(CO)CH 3 13.61 
M. ~,V. 389 

118-120 ° + 69 ~ C 64-13 
H 7.38 
O 28.22 
(C)CH3 15"6 I 
(CO)CH 3 9-3J 
M. \V. 360 

119-121 ° - -  65 c C 63.98 
H 7.35 
O 28'76 
(C)CH 3 15'9 / 
( c o ) e l l  3 9.7J 
3I. \V. 324 

63-58 
6-96 

29"46 

3.45 (one) 

434.5 

64.27 
7.19 

28.54 

3.82 (one) 

392.4 

64.27 
7.19 

28.54 

3.82 (one) 

392-4 

RI 
'Zaffa- 
toni) 

0,94 

0-65 

0.41 

I. R. abs. 
in CH2C12 

OH at  2.96 / z 
C=O a t  5.76 t~ 

5.81 t~ 

OH at  2.82/~ 
2.95 tt 

C=O at  5 .76/ t  
5.85 t t 

OH a t  2.82 # 
2.95/ t  

C~O a t  5.76 / ~ 
5,83/* 

U. V. abs. 
in e thano l  

233 m/t (e = 8,000) 
324 m/l (e = 53) 

233 mlt (e = 4,000) 
330 mt* (e = 51) 

238 m/t (e = 5,400) 
338 mtt (e = 49) 

ace t a t e s  B or  C led to  a c e t a t e  A exclus ively .  None  of t he  
ace t a t e s  r eac t ed  w i t h  3 , 5 - d i n i t r o p h e n y l h y d r a z i n e ,  a n d  t he  
Legal  t e s t  was  nega t ive ,  b u t  a c e t a t e  B (possessing w e a k  
a c t i v i t y  in t he  leucocyte  m i g r a t i o n  test)  r educed  Feh l ing ' s  
so lu t ion ,  a n d  a c e t a t e  A e x h i b i t e d  soda  f luorescence on  
p a p e r  n .  I t  is a s s u m e d  t h a t  in ' p h o r b o l '  a n  a d d i t i o n a l  
molecule  of e t h a n o l  is p r e s e n t  ( t h o u g h  th i s  c a n n o t  be  re- 
m o v e d  on  dry ing)  l ead ing  to  a f o r m u l a  of C~9H~60 e for t he  
ske l e ton  of t he  molecule .  I t  will be  no t i ced  t h a t  a free O H  
g roup  is s t i l l  p r e s e n t  in  a c e t a t e  A,  as i ndeed  the re  is in  t h e  
or ig ina l  res in  (I. R.  a b s o r p t i o n  a t  2.93/z).  

I n  t h e  c r o t o n  r e s in  c o n t a i n e d  in  t h e  n a t u r a l l y  occur-  
r ing  oil, t h e  p o l y h y d r o x y - c o m p o u n d  I rom w h i c h  the se  
ace t a t e s  are  de r ived  is ester if ied b y  s a t u r a t e d  f a t t y  
acids  f rom C~0-C~ (even) a n d  ace t ic  acid,  b u t  n o t  b y  
C4-C s acids.  Th i s  was  s h o w n  b y  c o n v e r t i n g  t h e  es te r i fy-  
ing acids to  t h e  c o r r e s p o n d i n g  h y d r o x a m i c  acids  b y  
t r e a t m e n t  of t h e  res in  i tself  w i t h  h y d r o x y l a m i n e  a n d  
p o t a s s i u m  hydrox ide ,  a n d  c h r o m a t o g r a p h y  on  p a p e r  
b y  two  d i f fe rent  m e t h o d s  ~2. I t  t h u s  seems t h a t  the  poly-  
es ter  cal led 'C ro ton  res in '  c o n t a i n s  t h r e e  ester if ied O H  
groups,  two  b y  ace t ic  acid a n d  one b y  a n  acid c o n t a i n i n g  
10-16 c a r b o n  a toms ,  one of the  ace t a t e s  be ing  m u c h  more  
diff icult  to  hydro lyze .  The re  is also a free h y d r o x y l  g roup  
t h a t  is no t  r ead i ly  ester if iable,  l e av ing  on ly  t w o  oxygen  
func t ions  in  t he  r e s in  a u d  one  in t he  s a p o n i f i e d  skele-  
t on  u n a c c o u n t e d  for. 

The biological  te~ting was carr ied  ou t  b y  Dr.  B. Sctt*R in the 
CIBA {Basle), biological  d e p a r t m e n t  (Direc t ion  Prof. R. MEIER). 
T h a n k s  are e x t e n d e d  to Dr, R, NEHER and Mr. E.  y o n  ARx for 
ass i s tance  wi th  the paper  c h r o m a t o g r a p h y .  Analyses  were carr ied 
out under the direction of Dr. H. GYSEL. 

Noted i*~ proo]: It  has recently been reported that  a tumor- 
promoting principle containing nitrogert has heen isolated from 
croton oil (W. LIJINSKY, 375 th Meeting of the Biochemical Society, 
SheffieM, 1958). 

A. F. THOMAS and  A. ~V[ARNER 

Research Laboratories of C I BA Limited, Pharmaceutical 
Department, Basle, June 16, 7958. 

1l I .  E.  BUSH, Recent  Progress Hormone  Res. 9, 321 (1954). 
J2 F. MICHEEL and H. Scr~wEPeE, Angew. Chem. 67, 136 (1955).- 

E. BAYER and K. H. REUTHER, Angew. Chem. 68, 698 (1956). 

Zusammen/assung 

D u r c h  Hydro lyse  des aus  K r o t o n b l  g e w o n n e n e n  K r o t o n -  
harzes  wurde  eine empfindl iche ,  wasser lSs l iche  P o l y -  
h y d r o x y v e r b i n d u n g  gewonnen ,  die tei lweise als das  be re i t s  
b e k a n n t e  A lkoho l -Phorbo l  abgesch i eden  w e r d e n  konn t e .  
Von  ih ren  4 H y d r o x y l g r u p p e n  s c h e i n e n  im K r o t o n h a r z  
2 m i t  Essigsliure ve r e s t e r t  zu sein.  N u r  e ine  d e r  Acety l -  
g r u p p e n  ist  verseifbar .  Die  d r i t t e  H y d r o x y l g r u p p e  is t  m i t  
e iner  h6he ren  Fe t t s~ure  v o n  10-16  C - A t o m e n  ve res t e r t ,  
die v ie r t e  sche in t  frei  vorzn l i egen .  Zwei  t ier  H y d r o x y l -  
g r u p p e n  im V e r s e i f u n g s p r o d u k t  s ind  ace ty l i e rba r .  I m  
G r u n d s k e l e t t  de r  Fo rme l  C,9H2~O 6 i s t  d a h e r  e ine  Sauer -  
s t o f f -Funk t ion  noch  ungeklSr t .  

A New Evidence for Induction of Respiration 
Deficiency in Yeast by Acriflavine 

Various  chemicals  h a v e  been  k n o w n  to  inc rease  t h e  
f r equency  of r e sp i ra t ion-de f i c i en t  v a r i a n t s  in  yeas t .  To 
p rove  the  ac tua l  i nduc t i on  b y  t he  drug,  one m u s t  success-  
ful ly exclude the  poss ib i l i ty  t h a t  t h e  v a r i a n t  cells con-  
t a ined  in the  inoeulam,  or  s p o n t a n e o u s l y  occur r ing  d u r i n g  
growth ,  m i g h t  h a v e  se lect ive  a d v a n t a g e  o v e r  t he  n o r m a l  
( respirat ion-suff ic ient)  cells in a p o p u l a t i o n  g rowing  in 
the  presence of the  drug.  Th i s  c r i t ica l  e x a m i n a t i o n  was  
ach ieved  by :  (1) Fol lowing  the  t i m e  course  of p o p u l a t i o n  
changes  and  f ind ing  the  a c c u m u l a t i o n  of v a r i a n t  cells a t  
a r a t e  fas te r  t h a n  t h a t  of t h e  v a r i a n t  c u l t u r e  a lone ,  as  
pe r fo rmed  by  EPHRUSSI, L'HERITIER a n d  I-IOTTINGUER 1 
on  acr i f lav ine ;  (2) pkming  a n o r m a l  m o t h e r  cel l  in  a 
m e d i u m  con ta in ing  the  drug,  d e t a c h i n g  t he  b u d s  f o r m e d  
in t he  presence  of t i le d r u g  b y  m i c r o m a n i p u l a t o r ,  t r a n s -  
fer r ing  t h e m  s e p a r a t e l y  to  d rug- f ree  m e d i u m ,  a n d  f ind ing  
v a r i a n t s  to  be  t h e  m a j o r i t y  of t h u s  d e t a c h e d  d a u g h t e r  
cells, w i th  t he  m o t h e r  cell s t i l l  r e m a i n i n g  n o r m a l ,  as de-  
m o n s t r a t e d  b y  EPI IRUSSI  a n d  H O T T I N G U E R  z on  eu f i av ine  

1 B. EPHRUSSI, P. L'ItERITIER, and  I-t. ItOTTINGUER, Ann. Ins t .  
Pas teur  77, 64 (1949), 

2 B. EP1U~usst and tt, HOTTINGUER, Nature 166, 956 (1950). 
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