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be expected  to be dex t ro ro ta to ry .  Fur the rmore ,  the  high 
ro ta t ion  of th is  base indicates  t h a t  i t  mus t  be subs t i tu ted  
bo th  a t  posi t ions 1 and 113. I f  a rgemonine  is in rea l i ty  an  
aporphine  alkaloid as SOlNE wi th  good reasons believes a 
perhaps  more  logical s t ruc ture  for it  would be represented  
by  e i ther  expressions (X) or  (XI).  

CH30 ~ C H ~ O ~  CH~O .~ ' - , , ]  
CH30~"'~ N "-CH3 CH30~'( N"CH 3 CH~O~"] / N~-CH 3 
CH~O,.~ CH~O,~ C H ~ O ~  

" ' ~  '" OCH~ CH~O "~ 

OCH s 
(X) (~) (X~) 

B o t h  of the  above  two s t ructures  fit  a basic fact  about  
the  chemis t ry  of argemonine ,  n a m e l y  t h a t  on ox ida t ion  
wi th  manganese  dioxide in sulfuric acid a rgemonine  yields 
4, 5 -d ime thoxy-N-me thy lph tha l imide  la. Fur the rmore ,  (X) 
and (XI),  being subs t i tu ted  a t  bo th  C-1 and C-11 would  be 
expec ted  to have  a h igh  specific ro ta t ion  and a re la t ive ly  

low in tens i ty  u l t rav io le t  absorp t ion  a. Argemonine  has  in- 
deed been found to exh ib i t  a re la t ive ly  low absorpt ion,  
l oge  = 4.01, a t  287 mg,  and as has been men t ioned  pre- 
viously,  i t  is s t rongly  l evoro ta to ry  x3. Final ly ,  s t ruc tures  
(X) and (XI) would  no t  v io la te  the  biogenet ic  rule 6 t h a t  
all na tu ra l  aporphines  are subs t i tu ted  a t  bo th  C-1 and C-2. 

S t ruc tu re  (XII)  is e l imina ted  as a possibi l i ty  for arge-  
monine  since: (a) The  present  corre la t ion would pred ic t  
t h a t  such an aporphine  would be s t rongly  dex t ro ro ta to ry .  
(b) Argemonine  has  been found no t  to correspond to di- 
methyleorytuberine which is represented  by  s t ruc ture  
(XII)  13. 

Rdsumd. L ' a u t e u r  d6montre  qu ' i l  existe,  d ' une  mani6re  
g6n6rale, un  r appo r t  ent re  les subs t i tuan ts  du cycle D des 
aporphines  et  la conf igura t ion  absolue de ees alkaloides.  
De nouvel les  s t ruc tures  on t  6t6 propos6es pour  la tha l ic -  
midine  et  l ' a rg6monine.  

M. SI~AMM~, 

Department o/ Chemistry, The Pennsylvania State Uni- 
versity, University Park (Penn., USA), September 25, 1967. 

T r i t e r p e n o i d  XII I .  T h e  C o n s t i t u t i o n  of  B a r r i n g -  
t o g e n o l  D 

The isolat ion of bar r ingtogenol  D, a new t r i te rpenoid  
sapogenol  (m.p. 305-310 °, [aJD + 57° (dioxane)) f rom the  
frui ts  of Barringtonia acutangula Gaertn .  was repor ted  
ear l ierL This  communica t ion  deals wi th  its comple te  
s t ruc tu ra l  e lucidat ion.  

Bar r ing togenol  D .(Ca0HasO4) formed a t r i ace ta te  
(C36HsaO 7, m.p.  233-234 °, [~]D + 74 ° (CHC13)) which ac- 
counts  for three oxygen  a toms  in the  original  alcohol. The  
presence of an  oxide  l inkage, indica ted  by  a band  a t  
1150 cm -1 in the  I R - s p e c t r u m  of bar r ingtogenol  D and 
its t r i ace ta te  was conf i rmed by  opening the  oxide l inkage 
of t he  l a t t e r  wi th  p- to luene  sulphonic acid and acetic 
anhydr ide  2 when a crysta l l ine  t e t r aace t a t e  (CasHssOs, 
m.p.  284-285 ° [C(]D- 12.5 °, (CHCla)) was obta ined,  in 
which the  I R - b a n d  a t  1150 cm -1 was absent  (Anal. ta lc .  
for CasH~sOs: C, 71.02; H,  9.04; found:  C, 70.91; H,  8.99). 
The  same t e t r a ace t a t e  was also obta ined  by  t r e a t m e n t  of 
the  t r i ace ta te  in acet ic  anhydr ide  wi th  d ry  hydrogen  
chloride. The  t e t r aace t a t e  on hydrolys is  gave  a t e t ro l  
(Ca0I-I5004, m.p.  293-295 °, [C¢]D + 48 ° (CHC13) ; Anal.  calc. 
for C30H5004: C, 75.90; H.  10.62; found:  C, 75.80; H,  
10.55). 

The e thylenic  l inkage in bar r ingtogenol  D, indica ted  by  
t e t r a n i t r o m e t h a n e  colour, is h indered.  The  t r i ace ta te  
could ne i ther  be hydrogena ted  over  A d a m s '  ca ta lys t  nor  
did i t  reac t  w i t h  se lenium dioxide a, b u t  i t  consumed 
near ly  1 mole of perbenzoic  acid ex t r eme ly  slowly. Ev i -  
dence for the  typ ica l  12:13 double  bond was ob ta ined  by  
ox ida t ion  of the  t r i ace ta te  wi th  CrOs to yield an aft-un- 
sa tu ra ted  ketone  (In. p. 256-258 °, ~ m a x  241 m~z (loge 4.1)) 
which is a t  a s l ight ly  lower .wave  length  than  is usual ly  
observed for 11-keto A12-triterpenes 4 of the  f l -amyrin 
series. The  t e t r aace t a t e  consumed 1 mole of perbenzoic  
acid a t  a ra te  typ ica l  of the  t r i te rpenes  of the  f l -amyrin 
group.  The  unusua l ly  h indered  na tu re  of the  e thylenic  
l inkage in bar r ingtogenol  D is p robab ly  due to the  shield- 
ing effect of the  oxide bridgeS,*. 

The  r eady  fo rmat ion  of the  t r i ace ta te  (at room tempera -  
ture) indica ted  the  hyd roxy l  groups to  be p r ima ry  and /or  
equa tor ia l ly  or iented secondary  hyd roxy l  func t ionsL 

Bar r ing togenol  D did no t  reac t  wi th  periodic  acid b u t  
read i ly  formed a monoace ton ide  (C33H52Oa, m.p. 233-236 °, 
[~]. + 33 ° (CHCla ) ;  Anal.  ta lc .  for CaaH~20~: C, 77.29; 
H,  10.22; found:  C, 77.25; H,  10.21). The  acetonide  forma-  
t ion showed the  presence of a 1:3 glycol  sys tem.  Oxida-  
t ion of the  ace tonide  by  SARETT'S me thod  s furnished a 
colourless crysta l l ine  p roduc t  (C33HsoOa, m.p. 212-213 °, 
[~]D-~-57 ° (CHCla ) ;  Anal.  talc .  for CssH5004: C, 77.60; 
H,  9.86; Iound:  C, 77.59; H,  9.42). I t  has been charac ter -  
ized as a 3-keto de r iva t ive  by  Z i m m e r m a n ' s  test. and  
opt ical  r o t a t o r y  dispersion curve  ( through the  cour tesy  of 
Prof.  C. DJERASSI of S tanford  Univers i ty ,  USA) .  Fur ther ,  
we have  evidence for bel ieving t h a t  bar r ingtogenol  D 
conta ins  no o the r  subs t i tuents  excep t  the  3fl-hydroxyl 
group in r ing A. The 3fl-configuration was conf i rmed by  
the  molecular  ro ta t iona l  data% The secondary  h y d r o x y l  
group of the  1:3 glycol, which of necessi ty  should be in 
D / E  ring, was unusua l ly  h indered toward  chromic  acid 
ox ida t ion  unde r  var ied  condit ions.  The  sapogenol,  when  
t r ea ted  wi th  c h r o m i u m  t r ioxide-sulphur ic  acid in ace- 
tone5°, gave neu t ra l  and acid products .  The  ester  of the  
acid on ch romatograph ic  resolut ion furnished two colour-  
less crysta l l ine  compounds ,  character ized as me thy l  di- 
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keto ester (CalH4405, m.p. 217-218 °, Anal. calc. for 
C31H4405: C, 74.96; H, 8.93; found: C, 74.46; H, 9.12) and 
methyl hydroxy keto ester (C31H4~O~, m.p. 274-277 °, 
[~]D + 77.5° (CHC13); Anal. calc. for 331H4~O5: C, 74.65; 
H, 9.29; found: C, 74.06; H, 9.33). The formation of the 
above two esters indicated the presence of one primary 
hydroxyl group in barringtogenol D. The second ester 
formed an orange-red mono-2:4-dinitrophenyl hydrazone 
(C37H~oOsN 4, m.p. 258°; Anal. calc. for C37Hs0OaN,: C, 
65.49; H, 7.37; N, 8.26; found: C, 65.34; H, 7.46; N, 
8.28). A band at  1765 cm -x in the infra-red spectrum of the 
methyl diketo ester suggested the presence of a Iive-mem- 
bered ring ketone involving the oxide function e. This be- 
haviour of barringtogenol D toward chromium trioxide 
oxidation finds a remarkable parallel in the case of aesci- 
genin" and offers considerable support for similar disposi- 
t ion of the groups in barringtogenol D. 

After considering all of the available positions for the 
site of the 1:3 glycol in a fl-am)-rin nucleus, and by the 
process of elimination in the light of various reactions, it 
is suggested tha t  barringtogenol D has this group at  
28:22r-position. 

Regarding the oxide linkage, no evidence could be ob- 
tained for its location in barringtogenol D. Because of the 
similarity in some behaviour of aescigenin s and the forma- 
tion of the methyl diketo ester, involving the oxide linkage 
and C,2-ketone, it is considered likely tha t  barringtogenol 
D also has its oxide bridge linked between 16=- and 21a- 
position. Thus, a 3fl:22fl:28-trihydroxy-16x:21=-oxido- 
olean-12-ene structure (I) is tentat ively suggested for 
barringtogenot D. The confirmation of this structure was 
accomplished as follows: 

Barringtogenol D was oxidized with chromium tri- 
oxide-acetic acid in benzene and the neutral  oxidation 
product, on HUANG-MINLON variation of Wolff-Kishner 
reduction n, gave a desoxy compound (C30H,sO,, m.p. 
198-200 °, laID + 61 ° (CHC13) ; IR-band at  3400 em -x and 
1100 cm-1; Anal. calc. for CaoHasO2; C. 81.77; H, 10.92; 
found : C, 81.67 ; H, 10.71). The above compound furnished 
an acetate (C3zH~00 ~, m.p. 201-203 °, [r~]D + 76 ° (CHela); 

Anal. calc. for Cs~Hs00~: C, 79.61; H, 10.44; found: 
C, 79.45; H, 10.41). The identi ty of the desoxy compound 
and its acetate with 22fl-hydroxy- 16~: 21 a-oxido-olean- 12- 
ene (IIa) and its acetate (IIb) respectively, prepared from 
aescigenin s, was established by comparison of their phys- 
ical constants and also by mixed melting point determina- 
tions with corresponding authentic samples kindly sup- 
plied by Dr. ARIGONI of Zfirich (Switzerland). The struc- 
ture and stereochemistry of barringtogenol D may be 
represented as (I)12. 

H•OH 
HO" ..'><'by ' 

I Ita,R=H; b,R-OCCH 3 

Zusammen/assung. Die St ruktur  des aus der Frucht  yon 
Barringtonia acutangula Gaertn. isolierten neuen Triter- 
penoiden, Barringtogenol D, ist als 3fl:22floxy-16c~:22=- 
Oxido-olean-12.en ermittelt  worden. 

S. K.  CHAKRABORTI a n d  A. K.  BARUA 

Department o/Chemistry, Bose Institute, Calcutta (India), 
November 10, 196L 
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Different Behav iour  of 2 - P r o p i o n y l - 4 - m e t h y l - 6 -  
ace ty l -phenol  in the K o s t a n e c k i - R o b i n s o n  Acy-  
lat ion and in the B a k e r - V e n k a t a r a m a n  Rear-  

r a n g e m e n t  

An identical mechanism seems to be operating in the 
Kostanecki-Robinson acylation of o-hydroxyarylalkyl- 
ketones and in the ]3aker-Venkataraman rearrangement 
of the 0-benzoyloxy derivatives 1.~. J:ERZMANOWSKA and 
MIEHALSKA 3 have verified this identi ty by isolating the 
corresponding fl-diketones from the acylation mixture of 
6-methoxy-2-hydroxyacetophenone and benzoic or anisic 
anhydride. I n  the course of a research program, diacyl 
phenols have been investigated and this offered the 
opportunity to use these intermediates in the above- 
mentioned procedures. 2-Propionyl-4-methyl-6-acetyl- 
phenol (I), a compound with two different acyl groups in 
ortho position with respect to the phenolic hydroxyl, was 
selected in  order to detect a hypothetical difference of 
behaviour. The Kostanecki-Robinson acylation of this 
product, with benzoyl chloride and sodium benzoate, may 
be predicted on the basis of a greater tendency of o-hydro- 
xypropiophenones as compared to o-hydroxyacetophe- 
nones to form chromones 4. In  the case of the Baker- 

Venkataraman rearrangement prediction was doubtful, 
indeed this transposition occurs equally well either with 
0-benzoyloxy-aceto or -propiophenone 6. 

0 
H3C~CO-cH H3C--.,~ 

H aC ~-"'~CO0#s .~.K~,, a 0 

COCH 3 
IV 
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