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ein Erden ion  zu binden,  dami t  einen , ,zweierdigen" Kompl ex  
zu bilden. 

Sofern man  eine mehr  oder  weniger  ungestOrte oktaedr ische 
Symmet r ie  der  4 O- und  2 N-Atome  beider  ends t~ndiger  Grup-  

Nor-entagentr ione,  C~I-la~O ~, m.p.  209 to  2 t0  ~ The above 
decarboxyla t ion  suggests  t h a t  there  is one ketonic group in 
me thy l  entagentr ione,  which is fl to  t he  carboxyi  grouP. Nor- 
en tagent r ione  gives colourafion w i t h  ferric chloride which 
indicates  i t  to be a diosphenol.  (U.V. spec t rum:  ~m~ 283 m~;  
e, t2,060). F rom the  above exper iments  it  appears  t h a t  mos t  
p robab ly  the  a-glycol sy s t em is e i ther  in r ing D or E and 
entagenic  acid may  be represen ted  ei ther  as I or I I .  
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Fig. 4. Der l : l -Komplex  Nd , ,J".  Links in Aufsieht; rechts in 
Seitenansieht 

pen  um ein Nd- Ion  im l : l - K o m p l e x  ann immt ,  1/~13t sich d ie  
komplexe  SE-Molekel  en t sp rechend  Fig. 4 modellmfiBig dar- 
stellen. 

fnstitut ffTr Physihalisehe Chemie der Universitiit, Ham- 
burg, und Chemisches Institut der Hoehschule in Bamberg 

LUDWIG I-IOLLECK nnd GERT LIEBOLD 
Eingegangen am 9. April 1956 

1) HOLLECK, L., u. D. ECKARDT: Z. Naturforsch. a) 8a, 660 
(1953); b) 9a, 347 (1954); c) Naturwiss. 4o, 409 (1953). 

~) EeXARD% D.: Diss. Freiburg i. Br. i954. 
~) LIEBOLD, G.: Diplomarbeit Freiburg i. Br. 1955. 

Triterpcnoids III: The Constitution of Entagenic Acid 

In  the  previous communica t ion  I.) t he  isolation of entagenic  
acid, a new t r i t e rpene  acid f rom the  seeds of t he  p lan t  Entada 
phaseoloides Merrill has  been  repor ted .  En tagen ic  acid has  
t he  molecular  formula,  C30H480~, m.p.  3t0 to 315 ~ (dec.). W i t h  
d iazomethane  it gives a mono-me thy l  ester  CaH5005, m.p.  
243 to  245 ~ Methyl  en tagena te  on hydrolysis  wi th  alcoholic 
K O I t  for several  hours  gives back  the  original acid in poor  
yield. Similar h indrance  has  been not iced  in a -amyr in  and  
~-amyrin  t y p e  t r i t e rpene  acid e.g., methy tech inoeys ta te ,  
m e thy l  oleanolate 2) etc. W i t h  pyr id ine  and  acetic anhydr ide ,  
entagenic  acid gives a t r i -acety!  derivat ive,  C36Hb~Os, m.p.  
t88 to 189 ~ Methyl  en tagena te  forms a mono- tosy l  der ivat ive,  
C~sH56S0~, m.p.  t 5t to  t 52 ~ Entagen ic  acid has  got  a h indered  
double  bond.  I t  forms a mono-bromo- lac tone ,  Ca0H4~ObBr, 
m.p.  263 to  264 ~ wi th  b romine  in sceptic acid. I ,R.  spec t rum 
s tudied  in NujoI mull  shows character is t ic  y- lac tone  b a n d  at  
1770 cm -1, closely comparab le  wi th  t h a t  found by  BARTON 
for mono-bromo- lac tone  of oleanolic acid ~) (1779 cm-1). The 
fo rmat ion  of t he  mono-bromo- lac tone  proves  t h a t  entagenic  
ac id  is s imilar  to oleanolic acid and o ther  t r i t e rpene  acids of 
t he  a- and /~-amyrin groups, hav ing  a ca rboxyl  group at  C-17 
and  a double  b o n d  at  t2 :13  positione).  Since me t hy l  ent-  
agenate  in chloroform consumes  near ly  one mole of perbenzoic  
acid, entagenic  acid appears  to be a member  of t he  f l -amyrin 
group, as members  of t he  a -amyr in  group are iner t  to this  
reagentS). One of t he  hyd roxy l  groups  in entagenic  acid m a y  
be assumed to  be at  C-3 in r ing A, as i t  is a lmost  ubiquitous.  
Me thy l  en tagena te  forms an acetonide,  C~HsaO s, m.p.  200 to  
201 ~ Methyl  en tagena te  in me thano l  consumes  one mole of 
per iodic  acid proving  the  presence of a single a-glycol system.  
The periodic acid oxidat ion  product ,  CaHesO ~, "m.p.  195 ~ 
could no t  be cyclised to give an e f t -unsa tura ted  aldehyde.  
This indica tes  t h a t  t he  a-glycol sy s t em is no t  in r ing A. 
Methyl  en t agena te  on oxidat ion wi th  CrOs in acetic acid gives 
a neu t ra l  t r iketone,  me thy l  entagentr ione,  CazH~O~, m.p.  212 ~ 
I t  does no t  give any  coIouration wi th  ferric chloride and is 
deep yellow in colour which suggests  i t  to  be a t rue  a-d ike tone .  
I t  gives a mono-2 :4 -d in i t ropheny l  hydrazone ,  m.p.  225 to 226 ~ 
Methyl  en tagent r ione  on hydrolysis  wi th  alcoholic K O H  gives 
a decarboxyla ted  product .  

Fu r the r  work  is in progress.  
The au thor  expresses  his grateful  thanks  to  Dr. D. CH~- 
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Analytical Use of Some Azo Dyes of Chromotropie Acids: 
Volumetric, firavimetric and Spectrophotometrie Determinations 

Chromotropic  acid (1,8-Di-hydroxy naph tha l ene  3,6 di- 
sulphonic  acid) f inds considerable impor tance  in the  analyt ical  
field as a colorimetr ic  reagen t  for a number  of e lements  like 
chromium,  iron, t i t an i um and  uranium. This subs tance  has  
also been  used for t he  p roduc t ion  of a large number  of p a t e n t  
azo-dyes.  KUL~E~G 1) demons t r a t ed  the  colour changes  for 
magnesium, calcium, cadmium, copper and bismuth with 
0.1% solution of the dye: 3,4,5,2,7-(p-nitro-phenyl azo) di- 
hydroxy naphthalene disulphonic acid in 10 p.c. alkali solu- 
tion. 

Recently methods have been developed by BANERJEE for 
the spectrophotometric determination of microgram amounts 
of thorium and zirconium with a dye "SPADNS" prepared 
from chromotopic acid and sulphanilic acid2). This dye has 
also been used by him for the volumetric determination of 
thorium, zirconium and fluorine. A number of azo dyes have 
been prepared by the present author by diazotising various 
aromatic amino sulphonic and carboxylic acids and coupling 
them with chromotropic acid under suitable conditions. Three 
of the  dyes " S N A D N S " ,  " d i - S N A D N S "  and , ,n i t roso-  
S N A D N S " ,  p repa red  f rom diazotised naph th ion ie  acid and  
chromotropic  acid have  already been uti l ised in the  volumetr ic  
de te rmina t ion  of t ho r ium and fluorineS~). D i -SNADNS 
[2-7 di-(4-sulpho n a p h t h y l  azo)-t ,8 d ihydroxy-naph tha l ene  3,6 
disulphonic  acid 3 has  been successfully used for tlae spect re-  
pho tomet r i c  de te rmina t ion  of t ho r i um at  a wave  length  of 
640 m~x a b). The azo dye p repared  by  MAGIDSON and  RUBTSO~ ~) 
f rom sulphani lamide and chromotropic  acid as a chemothera -  
peut ic  agent  for s t rep toc ide  series, has  now been used by  the  
au thor  in t he  gravimetr ic  de te rmina t ion  of t ho r ium and  zir- 
conium. The  analyt ical  proper t ies  of such azo dyes  p repared  
f rom chromotropic  acid have  been  s tudied by  the  au thor  and 
a number  of t h e m  was found to exhibi t  useful cotour react ions 
wi th  thor ium,  a meta l  which does no t  form coloured ion 
(Table l). 

Tes t  analysis  and spec t rophotomet r ic  de te rmina t ion  of 
t ho r i um and  zirconium wi th  these  dyes  have  been carried out,  
where  ever  possible. Volumetr ic  de te rmina t ion  of these  meta ls  
wi th  t he  dyes, involving the  use of versene and fluoride have  
also been made;  the  details  of these  works will be publ ished 
elsewhere. 
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