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C rotsparinine,  a Dihydroproaporphine A l k a l o i d  f r o m  Croton sparsiflorus 1 

W e  recen t ly  r e p o r t e d  t he  i so la t ion  of 2 p r o a p o r p h i n e  
alkaloids ,  c ro t spa r i ne  a n d  N, O - d i m e t h y l  c ro tspar ine ,  
f r om Croton sparsi/lorus M o r o n g 2  F u r t h e r  search  for  new 
bases  f rom th i s  source ha s  now  yie lded a new d ihydro -  
p r o a p o r p h i n e  a lka lo id  (C17H19NOa), m.p.  184-185~ 
(e)D + 215~ (c, 2.37, CHC13); p rov i s iona l ly  des igna t ed  as 
c ro t spar in ine .  

C r o t s p a r i n i n e  ha s  b e e n  ass igned  t he  s t r u c t u r e  (I, 
R = Me; R ' =  R " =  H). T he  presence  of a s econda ry  
N H  group,  a n  - O H  group  a n d  a n  enone  s y s t e m  in t he  
molecule  was  sugges ted  b y  b a n d s  a t  3485, 2890, 1665, 
1604 a n d  1600 cm -1 in i t s  I R - s p e c t r u m  and  b y  m a x i m a  
a t  228 n m  (log s, 4.28), a n d  285 n m  (log ~, 3.10) in  i t s  
U V - s p e c t r u m .  The  N M R - s p e c t r u m  of c ro t spa r in ine  re- 
vea led  t he  p resence  of a m e t h o x y  group  (v 6.21) a n d  con-  
f i rmed  t h e  p resence  of t h e  e , / L u n s a t u r a t e d  k e t o n e  s y s t e m  
wh ich  gives rise to  a n  A B  q u a r t e t  a t  r 3.88 a n d  3.06 
(JAB, IO cps). The  lone a r o m a t i c  p r o t o n  is respons ib le  for 
a s ing le t  a t  z 3.5. 

I n  t he  mass  s p e c t r u m  of t he  base, t he  molecu la r  ion 
p e a k  (M +) is seen a t  m/e  285 a n d  a M ++ a t  m / e  142.5. 
O t h e r  s ign i f ican t  peaks  are  a t  m/e  284, 256 a n d  223. 

N - M e t h y l a t i o n  of c ro t spa r in ine  w i th  fo rma ldehyde -  
t o r m i c  acid y ie lds  N - m e t h y l  c ro t spa r in ine  (I, R = R "  -- 
Me, R ' =  H) (ClsHz~NOa) , m.p.  160-161 ~ (0r + 2 4 4  (c, 
0.92, CHClz). Th i s  c o m p o u n d  is isomeric  w i t h  l inear is ine  a 

(I, R '  = R "  = Me; R = H) and  i ts  mass  s p e c t r u m  (M+, 
m/e  299; M ++, m /e  149.5 a n d  s imi la r  f r a g m e n t a t i o n  as 
obse rved  w i t h  c ro t spar in ine)  and  N M R - s p e c t r u m  are  in 
a g r e e m e n t  w i t h  t h e  s t r u c t u r e  (I, R = R "  = Me, R '  = H). 

Cro tspar in ine ,  w h e n  t r e a t e d  w i t h  excess of m e t h y l  
iodide in t he  p resence  of K~COz in acetone,  gave  N, 
O - d i m e t h y l - c r o t s p a r i n i n e  me th iod ide ,  m.p.  239-241 ~ iden-  
t ica l  w i t h  O - m e t h y l  l inea r ine  m e t h i o d i d e  4 a n d  hyd rogena -  
t ion  of N - m e t h y l  c ro t spa r in ine  in t he  presence  of Pd/C 
af forded  N - m e t h y l d i h y d r o  c ro t spa r in ine  (C18H~3NO3), 
m.p.  112-114 ~ iden t i ca l  w i t h  N - m e t h y l t e t r a h y d r o  crot-  
spar ine  (II). This  c o m p o u n d  has  been  ob t a ined  b y  reduc-  
t i on  u n d e r  s imi la r  cond i t ions  of N - m e t h y l c r o t s p a r i n e  5. 
Cro tspar in ine ,  therefore ,  has  the  s t r u c t u r e  I (R = Me, 
R '  = R "  = H)6. 

Zusammen/assung. Crotspar in in ,  ein neuer  V e r t r e t e r  
de r  P r o a p o r p h i n e ,  wurde  aus  Croton sparsi[lorus isol iert  
u n d  seine S t r u k t u r  aufgekl/ i r t .  
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The Synthesis  of Isohalfordin 

I n  1956, i soha l fo rd in  (C14H1~O6) was  isolated,  t o g e t h e r  
w i t h  ha l ford in ,  f rom t h e  b a r k  of Hal/ordia scleroxyla 
F. Muell  b y  I-IEGARTY a n d  LAI~EY 1. The  s t r u c t u r e  of 
i soha l fo rd in  was  p roposed  as 3, 5, 6 - t r ime thoxyfu ro [2 ' ,  3 ' :  
7, 81coumarin (I) or 3, 7, 8 - t r ime thoxyfu ro [2 ' ,  3 ' :  5, 6]cou- 
m a r i n  (II).  Recen t ly ,  on  t h e  bas is  of t he  N M R  spec t r a l  
ana lys i s  a n d  d e g r a d a t i v e  expe r imen t s ,  however ,  t he  
rev i sed  s t r u c t u r e  was ass igned  as 3,4, 8 - t r ime thoxyfu ro -  
[3', 2 ' :6 ,  7 ]coumar in  ( I I I )  ~. I n  c o n t i n u a t i o n  of t h e  syn-  
theses  of f u r o c o u m a r i n  de r i va t i ve s  3, t he  p r e s en t  p a p e r  
wil l  descr ibe  t h e  t o t a l  syn thes i s  of I I I  f rom 6, 7 -d ihydroxy-  
2 ,3 -d ihydrobenzoEb] fu ran  (IV)~, conf i rming  t he  rev ised  
s t r u c t u r e  of t h e  n a t u r a l  compound .  

Hoesch  c o n d e n s a t i o n  of t he  b e n z o f u r a n  I V  w i t h  
m e t h o x y a c e t o n i t r i l  y ie lded  5@o-methoxyace ty l ) -6 ,  7-di- 
hydroxy-2 ,  3 -d ihydrobenzo[b ] fu ran  (V, m.p,  135-135.5~ 
T h e  pa r t i a l  m e t h y l a t i o n  of V w i t h  d i a z o m e t h a n e  gave  
7 - m e t h o x y - d e r i v a t i v e  (V, m.p .  88-90 ~ I R  1625 cm -1 
(Nujol).  F o u n d :  C, 60.56; H, 5.98. C1~H1405 requ i res :  
C, 60.50; H,  5:92~o): B y  t h e  p rocedure  of ROBERTSON'S 
4 - h y d r o x y c o u m a r i n  syn thes i s  5, t he  c o n d e n s a t i o n  of VI  
w i t h  e thy l  c a r b o n a t e  in  t he  presence  of sod ium gave 
4',  5 ' - d i h y d r o f u r o  [3', 2 ' : 6 ,  71-3 , 8 - d i m e t h o x y - 4 - h y d r o x y -  

c o u m a r i n  (vii, m.p.  175-176.5 ~ uv~EtOH-max n m  ( logs) :  

244sh (3.95), 295,h (3.98), 319 (4.23), I R  3100sh , 1700sh , 
1685, 1623, 1583 cm -1 (Nujol).  F o u n d :  C, 58.82; H,  4.62. 
C13HlgO 6 requi res :  C, 59.09; H, 4 .58%) (Aceta te  of VII ,  
m.p.  162.5-164 ~ I R  1775, 1712 cm -1 (Nujol)).  D ihydro -  

i soha l fo rd in  (VII I ,  m.p.  161.5-163 ~ U V  "-max~EtOH m n  ( logs) :  
320 (4.21), I R  1690, 1623, 1587 cm -1 (Nujol). F o u n d :  C, 
60.48; H, 5.14. CltH1406 requ i res :  C, 60.43; H, 5.09%) 
was o b t a i n e d  b y  t h e  m e t h y l a t i o n  of VI I .  The  dehydro -  
gena t i on  of V I I I  was  car r ied  ou t  w i t h  10% Pd-C in 
d i p h e n y l  e t h e r  g iv ing a des i red  c o u m a r i n  (III, m.p.  
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153-5-155~ ---lTvaEtOHofnax nm (log e): 240 (4.33), 245~ (4.33), 
2591 (4.19), 299 (4.11), I R  1700, 1623, 1595 em -1 (Nujol), 
N M R  d p p m :  7.7% (J  = 2.5 Hz), 7.76,, 6.9% (J  = 2.5 Hz), 
4.40 s, 4.31 s, 3.97 s (CDC13). Found :  C, 61.01; H,  4.41. 
C14H120 e requires : C, 60.87 ; H,  4.38% ) (lit. m.p.  1151-152 ~ 
N M R  ~ d p p m :  7.76 d (J  = 2.5 Hz), 7.68~, 6.88 d ( J  = 2.5 Hz), 
4.37,, 4.30 s, 3.97s). The proper t ies  of the  synthet ic  I I I  
were in accordance wi th  the  repor ted  ones 1 2 of the  na tu ra l  
isohalfordin. 

Zusammen/assung. Die Synthese  yon Isohalfordin 
(3, 4, 8-Trimethoxyfuro~Y, 2': 6, 71cumarin ) aus 6, 7-Dihy- 
droxy-2,  3-dihydrobenzoEbjfuran wird beschrieben.  

K. FuKui ,  M. I~AKAYAMA, 
S. FuJIMOTO and O. FUKUDA 

Department o~ Chemistry, Faculty o~ Science, 
Hiroshima University, Hiroshima (Japan), 
2 .January 1969. 

T h e  S y n t h e s e s  o f  6 - M e t h o x y l u t e o l i n  a n d  D e s m e t h o x y c e n t a u r e i d i n  

Recent ly ,  6-methoxylu teol in  (5,7, 3',4'-tetrahydroxy- 
6-methoxyf lavone)  (I) and desmethoxycentaureidin 
(5, 7, Y-tr ihydroxy-6,  4 ' -d imethoxyf lavone)  (II) were iso- 
lated f rom Rosmarinus o//icinalis L. 1 and Centaurea ni- 
grescens Willd. 2, respect ively.  These compounds  have  the  
closely related s t ructures  to axil larin and centaureidin.  
i n  previous papers  a, the  authors  repor ted  the synthet ic  
studies of the 5 ,7 -d ihydroxy-6-methoxyf lavone  deriva-  
tives. The  present  paper  reports  the syntheses of I and 
I I  f rom 3-methoxy-2,4,  6 - t r ihydroxyace tophenone  (in) 
via  2, 4-dibenzyloxyl  der iva t ive  (IV) 5 

The ketone IV was esterified wi th  3,4-dibenzyloxy- 
benzoyl  chloride in the presence of anhydrous  pyr id ine  
and then  the  result ing ester was conver ted  to 4, 6-diben- 
zyloxy-2-hydroxy-5-methoxy-m-(3, 4-dibenzyloxybenzoyl)-  
ace tophenone (V, m.p. 136.5-137.5 ~ Found :  C, 76.26; 
H, 5.47. C4~HasO s requires:  C, 76.06; H, 5.51%) by  the  
BAKER-VENKATARAMAN transformat ion% Cyclizat ion of 
the  d iketone V wi th  anhydrous  sodium aceta te  in acetic 
acid afforded 5-hydroxy-6-methoxy-7,  3', 4 ' - t r ibenzyloxy-  
f lavone (VI, m.p. 158-159 ~ (143-145 ~ sinter), UVZmaxnm 
( logQ:  ( E t O H ) 2 4 2 . 5  (4.31), 277.5 (4.25), 337 (4.43); 
(EtOH-A1Cla) 258.5 (4.21), 295 (4.28), 360 (4.38). Found :  
C, 75.98; H, 5.47. C3vHa00 ~ requires:  C, 75.75; H, 5.16%). 
The  debenzyla t ion  of VI  wi th  hydrogen  gave  the  desired 
f lavone (I, m.p. 264-266 ~ I R  3380, 1658, 1615, 1577, 
1500 cm -1 (KBr), UVXm~ ~ nm (log e): (EtOH) 255 (4.21), 
273 (4.21), 350 (4.42); (E tOH-AcONa)  276 (4.34), 366 
(4.28). Found :  C, 60.75; H,  3.63. C16HnO 7 requires:  C, 
60.76; /-I, 3.82%) (lit. 1, m.p.  258-262 ~ I R  3390, 1655, 

1600, 1570, 1490cm ~, UV ~ . ~ H n m :  256, 273, 348) 
m a z  

( te t ra-acetate :  m.p. 202.5-203 ~ UV 2EtOa nm (loge): 265 
(4.37), 302 (4.39). Found:  C, 59.25; H,  4.44. C2~H200 n 
requires:  C, 59.50; H, 4.16%). I ts  t r ie thyl  de r iva t ive  
(VII, m.p. 152.5-153.5 ~ , UV~ma x m n  (log e): (EtOH) 
243.5 (4.26), 277 (4.15), 342 (4.42); (EtOH-A1Cla) 261.5 
(4.15), 293 (4.26), 368 (4.42). Found :  C, 65.76; H, 6.18. 

C22H2aO 7 requires :  C, 65.99; H, 6.04%), obta ined  wi th  
d ie thyl  sulfate, was also prepared f rom 2, 4-diekhoxy-3- 
me thoxy-6 -hydroxyace tophenone  (VIII)  7 wi th  3,4-di- 
e thoxybenzoy l  chloride via  6-methoxy- 5, 7, Y,4'-tetra- 
e thoxyf lavone  (IX, m.p. 142.5 143.5 ~ Found :  C, 67.27; 

Ha IV R = C~HsCH e 
OR VIII  R = Cell 5 
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I R = R 1 - R 2 = R 3 = H 

II R =R I =R 2 =H, R 3=Me 

VI R = H, R I = R 2 = R 3 = C~HsCH ~ 

V I I  R = H, R 1 = R z -- R 3 --  CzH 5 
IX R - R 1 - R 2 = R 3 - C 2 H  s 

XI R - H ,  R 1 = R 2 = C6HsCH~, Ra = Me 


