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This  ev idence  is c apab l e  of i n t e r p r e t a t i o n  in t e r m s  of a 
cyc lohexad ienone  s t r u c t u r e  for f u g a p a v i n e  (IV) s imi la r  
to t h a t  p u t  f o rwa r d  b y  BERNAUER a for  p ronuc i f e r ine  
(V, R = M e )  f rom Nelumbo nuci]era Gaer tn . ,  a n d  b y  
:BARTON, KIRBY, HAYNES, a n d  STUART 3,* for c r0 tonos ine  
(V, R ~  H) a n d  for  Base  A (pronucl fer ine)  f rom Croton 
linear is Jacq .  These  l a t t e r  a lka lo ids  also show I R - p e a k s  
in t he  c a r b o n y l  reg ion  s imi la r  to  fugapavine3,4 ;  p ronuc i -  
ferin is r educed  b y  sod ium b o r o h y d r i d e  to  a n  a lcohol  (VI) 
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w h i c h  on  d e h y d r a t i o n  gives t h e  a p o r p h i n e  a lka lo id  
nuc i fe r in  8 (VII) ,  whi le  b o t h  p r o n u c i f e r i n e  a n d  c ro tonos ine  
on  t r e a t m e n t  w i t h  m e t h a n o l i c  h y d r o c h l o r i c  ac id  are  
i somer ized  to apo rph ine s*  w h i c h  p r e s u m a b l y  h a v e  s t ruc -  
t u r e s  (VI I I ,  R = H )  a n d  (VI I I ,  R = M e )  respec t ive ly .  On  
t h i s  basis ,  f u g a p a v i n e  is (IV), a n d  i ts  c o n v e r s i o n  to  iso- 
f u g a p a v i n e  (I, R = H ) ,  l au re l ine  (I, _R=Me)  a n d  iso- 
r o e m e r i n e  (II)  t akes  place  as shown.  

T h e  cyc lod ienone  t y p e  of s t r u c t u r e  in  (IV) a n d  (V) was 
f i rs t  sugges ted  b y  BARTON a n d  COHEN B as a h y p o t h e t i c a l  
i n t e r m e d i a t e  in  t h e  b io syn the s i s  of a p o r p h i n e s  f rom 
benzy l i soqu ino l ine  alkaloids .  

Zusammen]assung. F u g a p a v i n ,  das  Alka lo id  yon  Pa- 
paver ]ugax aus  Sowje tas i en  be s i t z t  n a c h  p u b l i z i e r t e n  
E i g e n s c h a f t e n  u n d  R e a k t i o n e n  die p r o n u c i f e r i n a r t i g e  
C y c l o h e x a d i e n o n s t r u k t u r  (IV) a n s t a t t  die i h m  zugeschr ie-  
bene  S t r u k t u r  ( I I I ) .  
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T h e  S t r u c t u r e s  of  F i v e  N e w  A s p i d o s p e r m a  
A l k a l o i d s  R e l a t e d  t o  U l e i n e  1 

Ule ine  (I), f i rs t  i so la ted  b y  SCHMUTZ e t  al. ~ f rom 
.Aspidosperma ulei Mgf., is one  of t he  m o s t  i n t e r e s t i n g  
lndole  a lkaloids ,  s ince  i ts  ske le ton  3 is devo id  of the  a l m o s t  
ub iqu i tous  ± r y p t a m i n e  br idge.  I n  c o n n e c t i o n  w i t h  our  
ex tens ive  survey*  of t h e  a lka lo ids  of t h e  genus  Aspido- 
sperma, we h a v e  b e c o m e  i n t e r e s t e d  5 in the  c h e m i s t r y  of 
uleine as well  as in  u n c o v e r i n g  'miss ing  l inks '  in  i t s  bio-  
genesis.  I n  t he  p r e s e n t  no t e  we descr ibe  br ie f ly  t he  cons t i -  
t u t i o n  of f ive new a lka lo ids  r e l a t ed  to  uleine,  w h i c h  we 
have i so la ted  f rom the (cork-covered)  b a r k  of Aspido- 
sperma dasycarpon A. DC. 8. 

Aside f r o m  t h e  k n o w n  a lka lo ids  ( + ) - g u a t a m b u i n e  7, N- 
m e t h y l t e t r a h y d r o e l l i p t i c i n e  7a,s a n d  uleine (I)2,3 we h a v e  
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now i so la ted  a n d  iden t i f i ed  t h e  fol lowing n e w  a lka lo ids :  
d e s - N - m e t h y l u l e i n e  (II) ,  d a s y c a r p i d o n e  ( I I I ) ,  des-N-  
m e t h y l d a s y c a x p i d o n e  (IV), d a s y c a r p i d o l  (V) a n d  1,13- 
d i h y d r o - 1 3 - h y d r o x y u l e i n e  (VI). I n  all  ins tances ,  t he  new 
alkaloids  were  c h a r a c t e r i z e d  b y  u l t r av io le t ,  in f ra red ,  
N M I i  a n d  mass  spec t r a l  m e a s u r e m e n t s ,  t h e  l a t t e r  be ing  
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especially characteristic 5 of the uleine skeleton. The 
molecular weights and hence empirical formulae were 
obtained by mass spectral measurements, where necessary 
(e.g. V and V1) by the direct inlet procedureh 

Des-N-methyluleine (II) (m.p. 143-144 °, laiD --20 ° 
(EtOH), mol. weight 252 =C~rH2,N,) upon refluxing with 
methyl iodide in acetone-benzene for 30 min. provided 
uleine (I) methiodide (m.p. 196-198°), identified with an 
authentic sample, while t reatment  of the evaporated fil- 
trate with alkali and crystallization from methanol gave 
authentic (+)-uleine (I). 

The ketone dasycarpidone (III) was obtained in an 
amorphous state ([a]D + 65° (CHCIa), "'max~CHCla 6.10/z, -max~tEtOH 
237 mix (log e 4.15) and 316 mtz (log e 4.29) 1°, tool. weight 
268 = CI~H,0N,O ) and its structure confirmed by careful 
low-temperature ozonolysis of uleine (I), which afforded 
I I I  in ca. 15% yield. The lower homolog, des-N-methyt- 
dasycarpidone (IV) (m.p. 208-210°, "'max~CHCl" 6.08 [Z, same 
ultraviolet spectrum as III ,  mol. weight 254 = C16HlsNzO ) 
was converted into dasycarpidone (III) by t reatment  
with methyl iodide in the same manner  as described above 
for the synthesis of uleine (I) from its des-N-methyl 
analog II .  

The structure of dasycarpidol (V) (m.p. 118-122 °, 
fetid --54 ° (EtOH), "'max~EtOH 220 m~ (log e 4.54), 282 m~ 
(log e 3.89) and 290 mix (log e 3.81), no infrared earbonyl 
band, mol. weight 270 = C17H22N20) was indicated by the 
NMR spectrum, which contained all of the relevant 
signals 3,5 of uleine (I), except for the absence of the 
methylene proton signals and the presence of a one-proton 
doublet at 5.1 p.p.m. (J = 6 cps.) due to CHOH. Full con- 
firmation was provided by oxidation with chromium 
trioxide in pyridine which afforded dasycarpidone (III). 

The constitution of the amorphous 1,13-dihydro-13- 
hydroxyuleine (VI) (~¢]D --96°, --max2EtOH --27-l- mlz (log e 4.56), 
282 mv (log e 3.91) and 289 m~z (log e 3.87), mol. weight 

284=ClsH24N~O) followed from the NMR spectrum, 
which was completely consistent with expression VI, and 
especially from its partial  synthesis in 79% yield by 
hydroboration of uleine (I). The high yield and stereo- 
specific course of the hydroboration reaction constitutes 
good evidence for the equatorial orientation of the 
hydroxymethyl  subst i tuent  in VI, 

The characterization of additional alkaloids from A spi- 
dosperma dasycarpon A. DC. as well as the details and 
biogenetic implications of the presently outlined results 
will be reported in a full paper n. 

Zusammen/assung. Aus der Rinde des brasilianischen 
Baumes Aspidosperma dasycarpon A. DC. wurden ffinI 
neue Alkaloide ( I I -Vl)  isoliert, die das selten vorkom- 
mende Uleinskelett besitzen. Die Strukturen wurden 
durch chemische Korrelation mit  Ulein (I) sichergestellt. 
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2-Imidazolone Analogues of Histamine 

The problem of investigating the physiological activity 
of histamine is complicated by its spectacular peripheral 
effects which tend to mask any central function of the 
amine. In  cooperation with a study designed mainly to 
elucidate the central effects of histamine and its deriva- 
tives 1 we sought to prepare analogues of histamine lacking 
in peripheral effects and which might be considered either 
as antimetabolites of histamine capable of crossing the 
blood-brain barrier or as hypothetical metaholites of this 
compound. I t  was considered that  analogues of histamine 
which could be thought of as arising from a biological 
oxidative mechanism would be worthy of study, 

4-fl-aminoethyl-2-imidazolone hydrochloride, (I) re.p. 
255 ° (prey. dec.) was obtained crystalline from ethanol 
by heating 1, 4-diaminobutanone-2-dihydrochloride 2 with 
potassium cyanate in water as a thick syrup. The reaction 
product obtained in this way was contaminated with in- 
organic salts which were difficult to remove due to the 
amphoteric nature of the compound. Separation of I 
from inorganic materiM could be effected by forming the 
benzoyl derivative, m.p. 270-272 ° (MeOH) followed by 
acid hydrolysis (cone. HC1) to afford the imidazolone 

hydrochloride or preferably by  conversion to the carbo- 
benzyloxy derivative, m.p. 242-244 ° (EtOH) followed by 
hydrogenotysis. 

NH NH 

HN HN ~ . )  

I R = H ;  If R=Me III 

In  an at tempt  to form 4-fl-N,N-dimethylaminoethyl-2- 
imidazolone (II) by reductive alkylation of (I) with 
methanolic formMdehyde and hydrogen in the presence 
of a palladium-carbon catalyst, 5-methyl-4, 5, 6, 7-tetra- 
hydroimidazo (4, 5, c)pyridin-2-one-hydrochloride (III) 
vac. m.p. 175 ° (EtOH), was obtained. The cyclic structure 
was demonstrated by the nuclear magnetic resonance 
spectrum which lacked the characteristic signal at 6.33 
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