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T h e  S t r u c t u r e  o f  O - m e t h y l l y t h r l n e  

H y d r o b r o m i d e  

The  r ecen t l y  d i scovered  l-a g roup  of Lythraceae alka-  
loids h a s  a l r eady  been  shown to con ta in  app rox ima te ly  a 
dozen  m e m b e r s .  The  first  r epor t ed  chemical  work in th i s  
area  4 d e m o n s t r a t e d  two  benzenoid  nuclei  s ubs t i t u t ed  w i th  
h y d r o x y l  a n d  m e t h o x y l  pa t t e rns .  These  moieties genera te  
ex tens ive  famil ies  of compounds  (cf. aporph ines  and  
p r o t o b e r b e r i n e s  5). 

L y t h r i n e  f rom H e i m i a  myrti[olia and  salici[olia yields 
a d i h y d r o d e r i v a t i v e  ident ica l  wi th  decinine f rom Decodon 
verticillatus 1 (Lythraceae) .  I t s  proper t ies  are  r e m a r k a b l y  
s imi la r  to  those  of t he  Ly th raceous  a lkaloid  ver t ine  s, 
wh ich  is o b t a i n e d  b o t h  f rom the  Heimia  spp. and  Decodon 
verticillatus. A s imi la r  close re la t ionship  exis ts  be tween  
dec in ine  a n d  d ihydrove r t i ne=decamine  ' .  The  cent ra l  place 
of l y t h r i n e  in t he  g roup  is also d e m o n s t r a t e d  b y  mass  
spec t ra l  s tudies .  Thus ,  t he  mass  spec t ra  of O-methyldeci -  
n ine  a n d  O - m e t h y l d e c a m i n e  as well as those of O,O- 
d i m e t h y l d e c o d i n e  a n d  O ,O-d ime thy ld ihydrover t i c i l l a t ine  
are a l m o s t  ident ica l .  These  resul ts  indica te  t h a t  all of 
these  c o m p o u n d s  h a v e  t he  same  basic skele ton and  differ  
on ly  in s t e reochemica l  de ta i l  7 and  a roma t i c  me thoxy la -  
t i on  p a t t e r n s  s. 

T h e  h y d r o b r o m i d e  of t h e  m e t h y l  e the r  of ly th r ine  was 
used in t h i s  s t u d y  since no  su i tab le  single crys ta ls  of a 
h e a v y  a t o m  d e r i v a t i v e  of l y th r ine  itself could be prepared.  
Th i s  salt ,  recrys ta l l ized  f rom me thano l - e thy l  aceta te ,  
gave  e l e m e n t a l  ana lys i s  C 59.77, H 6.26, N 2.62 corre- 
s p o n d i n g  to  one m e t h a n o l  of so lva t ion ;  ca lcula ted for 
C ~ H ~ B r N O ~ . C H s O H ,  C 59.76, H 6.45, N 2.49. The 
c rys t a l  d a t a  o b t a i n e d  w i t h  C u K e  rad ia t ion  was or tho-  
r h o m b i c  w i th  a = 11.58, b = 9.64, ¢ := 22.86 A, V = 2545 
A a, space  g r o u p  P212t21, Z = 4 ,  M =  562.2, D®= 1.47 
g / c m  ~. 

T h r e e - d i m e n s i o n a l  X - r a y  di f f rac t ion in tens i ty  d a t a  
were r eco rded  a t  room t e m p e r a t u r e  on  equi- incl inat ion 
W'eissenberg p h o t o g r a p h s  a b o u t  the  a and  b axes. The  
in t ens i t i e s  were e s t i m a t e d  v i sua l ly  and  gave  1266 inde- 
p e n d e n t  obse rved  s t r u c t u r e  ampl i tudes .  The  posit ions of 
t h e  b r o m i d e  a t o m s  were deduced  f rom a th ree -d imens iona l  
P a t t e r s o n  syn thes i s ,  a n d  were used to  calculate  the  
h e a v y - a t o m  phases  of the  obse rved  s t ruc tu re  ampl i -  
t u d e s  s, n .  Successive th ree -d imens iona l  Four ier  syntheses  
a n d  s t r u c t u r e  fac to r  ca lcu la t ions  progress ively  revealed 
t he  e lec t ron  d e n s i t y  d i s t r i bu t i on  of t he  molecule. One 
a t o m  of t h e  so lven t  molecule  was no t  resolved and  is 
p r e s u m e d  to  be  t h e  c a r b o n  a t o m  disordered over  several  
possible  posi t ions .  The  a g r e e m e n t  index  was R = 0.22, 
w i t h  i so t rop ic  a t o m s  exc lud ing  the  hydrogen  a tom and  
t he  d i so rdered  c a r b o n  a tom.  The  conf igura t ion  of t he  
molecule  de r ived  f rom the  f inal  e lec t ron dens i ty  m a p  is 
s h o w n  in t h e  Figure ,  p ro jec ted  down the  b axis  of the  
crys ta l .  T h e  b r o k e n  circle represen t s  the  oxygen a t o m  of 
t he  so lven t  molecule.  

T h e  n i t r o g e n - c o n t a i n i n g  p a r t  of t he  alkaloid is a 
qu ino l iz id ine  r ing  s y s t e m  s u b s t i t u t e d  a t  t he  3-posit ion b y  
a h y d r o x y l  g roup .  T h e  r e m a i n d e r  of t he  molecule is a 
4, 4", 5 ' - t r i m e t h o x y - 3 - p h e n y l c i n n a m o y l  moie ty  which  is 
a t t a c h e d  a t  t h e  2 ' -pos i t ion  to  the  1-posit ion of the  quinol-  
iz idine r ing  a n d  forms  a n  es ter  w i t h  the  3-hydroxyl  group, 

as shown in I. This  a r r a n g e m e n t  c o n s t r a i n s  t h e  b i p h e n y l  
sys t em in t he  molecule  to  be  n o n - p o l a r  as  seen in t h e  
Figure,  

The  s t r u c t u r e  of t he  p a r e n t  c o m p o u n d  t y t h r i n e  was  
de t e rmined  to  be  I I  b y  o x i d a t i v e  p rocedures  wh ich  
yielded 4 , 5 - d i m e t h o x y p h t h a l i c  acid, i sola ted as t he  an -  
hydr ide  a n d  ident i f ied  by  an  in f ra red  spec t ra l  compar i son .  

The lack of in tense  a b s o r p t i o n  in t he  U V - s p e c t r a  of t h e  
Decodon alkaloids  led to  the  or ig inal  conclus ion  t h a t  a 
b ipheny l  ch romophore  was no t  p r e sen t  t.4. A fu r t he r  con-  
s idera t ion  of th i s  m a t t e r  led to a n  e x a m i n a t i o n  of a n  
app rop r i a t e  model  c o m p o u n d ,  p h e n y l d i h y d r o t h e b a i n e ,  
I I I .  The  abso rp t ion  m a x i m u m  a n d  e x t i n c t i o n  coeff ic ient  

( 
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(~'max 281 m/~, e 5600) 1~ r e p o r t e d  for  t h i s  c o m p o u n d  are  
a l m o s t  i den t i ca l  w i t h  t h o s e  r e p o r t e d  for  decod ineL  I n -  
spec t ion  of t h e  D r e i d i n g  mode l s  c l ea r ly  i n d i c a t e s  a p p r e -  
c iab le  h i n d r a n c e  to  r o t a t i o n  a b o u t  t h e  b i p h e n y l  l ink,  e v e n  
w i t h  t h e  l a c tone  r i ng  c leaved,  so t h a t  t h e  o b s e r v e d  U V -  
s p e c t r a  wou ld  be  in  accord  w i t h  t h e  s t r u c t u r e  of t y th r ine .  

E l u c i d a t i o n  of t h e  de t a i l ed  s t r u c t u r e s  of t h e  r e m a i n i n g  
L y t h r a c e a e  a lka lo ids  will  be  desc r ibed  in due  course.  

CH30 / 1 ~  

O 

| N--CH~ 

O J  CH O-%/ m 

Zusammenlassung. Die S t r u k t u r  des  O - M e t h y l - l y t h r i n -  
h y d r o b r o m i d s  w u r d e  r 6 n t g e n - k r i s t a l l o g r a p h i s c h  e r m i t -  
te l l .  D u r c h  d e n  o x y d a t i v e n  A b b a u  w u r d e  das  H y d r o -  
b r o m i d  m i t  d e m  u n s u b s f i t u i e r t e n  L y t h r i n  v e r k n ~ p f t .  Die  
M a s s e n s p e k t r e n  zeigten,  dass  e ine R e i h e  y o n  wei te re l l  
L y t h r a c e a e - A l k a l o i d e n  das  gleiche G r u n d g e r i i s t  bes i tzen .  
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I R = C H 3 ;  II  R = H  12 ]~. A. BRAUDE and "vV. F. FORBES, J. chem. Soc. 7955, 3776. 

A n - S t e r o i d s  

Desp i t e  t h e i r  p o t e n t i a l  i m p o r t a n c e  as p recurso r s  of 
phys io log ica l ly  ac t ive  11 -oxygena ted  c o m p o u n d s ,  no  rea l ly  
s a t i s f a c t o r y  m e t h o d  is ava i l ab l e  for t h e  p r e p a r a t i o n  of 
zJ U-s teroids  f rom desoxychol ic  acid a n d  i ts  t r a n s f o r m a t i o n  
p roduc t s .  I t  h a s  now b e e n  f o u n d  t h a t  t h e  d e h y d r o s u l p h o n -  
y l a t i on  of 12a - su lphona t e  es te rs  p roceeds  r ead i ly  w i t h  
p o t a s s i u m - t - b u t o x i d e  (KOtBu)  in d i po l a r  ap r o t i c  so lven t s  
a n d  in  t h e  case  of  d i m e t h y l  su l foxide  (DMSO) offers excel-  
l en t  yie lds  of A n - c o m p o u n d s .  

I 

(a) R I = CHACO R 2 = H R 3 = CH 3 
(b) R x=CHaCO R. z - p - C H  a - C , H , - S 0  S R a = C H  3 
(c) R~=CH3CO R~=CeH 5-SO~ R a ~ C H  a 
(d) R z=CHaCO R 2=p-C1.CeH a 'SO 2 R 3=CH a 
(e) Rx=CHaCO R 2=CH3SOi R a = C H  a 
(f) R I = H  R a=C~H~ 'S0  a R , = H  
(g) R I = It  R~ = p-OH a - C~H,. SO~ R a = H 

T r e a t m e n t  of m e t h y l  3c¢-acetoxy-12cc-hydroxy-chola- 
n a t e  x (Ia) w i t h  p - t o l u e n e s u l p h o n y l  ch lor ide  in p y r i d i n e  

a t  55 -b I ° C  for  96 h gave  t h e  c rude  t o s y l a t e  (Ib) r~'i% k~"l cm 
225 m/~ = 205) ~ in ca. 93% yield.  D e h y d r o t o s y l a t i o n  w i t h  
K O t B u  in  D M S O  a t  100-110 ° ( b a t h  t e m p e r a t u r e )  for  i h 
af forded,  a f t e r  m e t h y l a t i o n  (d i azomethane ) ,  a ce ty l a t i on ,  
Floris i l  c h r o m a t o g r a p h y  a n d  c r y s t a l l i z a t i on  f rom m e t h a -  
nol, t h e  k n o w n  m e t h y l  3 e - a c e t o x y - z l n - c h o l e n a t e  3 (II),  
m.p .  119-120 ° in  ca. 74% yield.  Similar ly ,  t h e  c rude  

b e n z e n e s u l p h o n a t e  (Ic) ~1/~1%cm 217 m/~ -= 137) a n d  t h e  p-  

c h l o r o b e n z e n e s u l f o n a t e  (Id) (~1% 228 m #  = 2 1 4 ) ,  ob-  t ~ l  cm 
t a i n e d  in 95 a n d  92% yields,  f u r n i s h e d  (II)  in  ca. 76 a n d  
48% yie lds  respec t ive ly .  T h e  lower  yie ld  w i t h  (Id) m a y  be  

asc r ibed  to  t h e  f o r m a t i o n  of  b e n z y n e - t y p e  i n t e r m e d i a t e s  
w i t h  a t t e n d a n t  compl ica t ions .  D e h y d r o m e s y l a t i o n  of t h e  
c rude  m e s y l a t e  (Ie), de r ived  f rom (Ia) in  97% yield,  was  
comple t e  w i t h i n  40 ra in  b u t  gave  (II) in d i m i n i s h e d  yie ld  
(55%).  CltANG a n d  WOOD 4 h a v e  r e c e n t l y  r e p o r t e d  a 
s imi la r  yield (58%) b u t  on  ca r ry ing  ou t  t he  r eac t i on  a t  
r o o m  t e m p e r a t u r e  for  48 h.  

V a r i a t i o n s  of s o l v e n t  a n d  base  in t h e  e l i m i n a t i o n  reac-  
t i o n  d id  n o t  p rove  r eward ing .  Thus ,  t h e  r e p l a c e m e n t  of 
D M S O  b y  N - m e t h y l p y r r o l i d o n e ,  su l fo lane  a n d  t e t r a -  
e t h y l e n e  glycol d i m e t h y l  e t h e r  in  d e h y d r o t o s y l a t i o n  of 
(Ib) gave  (II)  in  53, 39 a n d  54% yields  respec t ive ly ,  wh i l s t  
s o d i u m  m e t h y l s u l f i n y l  c a r b a n i o n  ~, in place  of K O t B u ,  in  
t h e  d e h y d r o b e n z e n e s u l f o n y l a t i o n  of  (Ic) p r o v i d e d  38}/0 
yie ld  of (II) in  0.5 h.  T h e  d i s a p p o i n t i n g  r e s u l t  w i t h  d i m s y i  
sod ium,  a s t r o n g  base ,  is a consequence  of t h e  n a t u r e  
of  t h e  ca t ion .  T h e  s o l v a t i o n  of p o s i t i v e l y  c h a r g e d  ions  
b y  d ipo la r  ap ro t i c  so lvents ,  s u c h  as  DMSO,  increases  
w i t h  t h e  size of t h e  ion ~; c o n s e q u e n t l y  t h e  base  s t r e n g t h  
decreases  in  t h e  o rde r  Cs :> l i b  > K >> N a  >> Li. T h i s  
is also s t r i k i n g l y  d e m o n s t r a t e d  b y  t h e  f ac t  t h a t  a n h y d r o u s  
N a O A c  gave  hardly- a n y  A n - c o m p o u n d  (II), u n d e r  condi -  
t ions  (2a/4 h a t  100 °) u n d e r  w h i c h  a n h y d r o u s  K O A c  in  
D M S O  p r o v i d e d  (II), m.p .  113-117 ° in  ca.  4 7 %  yie ld  f r o m  
(Ic). B a s e d  on  the se  cons ide ra t ions ,  d i m s y l  p o t a s s i u m  
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