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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.  
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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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would  b e  expec t ed  to  ou t -pe r fo rm corresponding  sodium 
sal t  a n d  m i g h t  even  be  preferable  to  KOtBu in base  
ca t a lysed  reac t ions .  

Mild s apon i f i c a t i on  of c rude  benzenesu l fona te  (Ic) fur- 
n ished,  in  ca. 95% yield,  t he  cor responding  crude h y d r o x y  

acid (If) (E~'% Z17 m #  = 144), which  upon  t r e a t m e n t  wi th  
b u t o x i d e - D M S O ,  as usual ,  offered (II) in 77% yield, in 
c o n t r a s t  to  83% yield  ob t a ined  wi th  pure  crysta l l ine  (If), 
m.p.  134-135 °, [~]~{ + 56.82 ° (em~ x 217 m #  = 9,100). Like-  
wise, (Ib) on  sapon i f i ca t ion  p rov ided  (Ig), m.p.  135-136 °, 
[~]~ + 55"26° (emax 225 m/* = 12,200), which  was con- 
v e r t e d  in to  (II) in  88% yield. 

Zusammen/assung. Die A b s p a l t u n g  von  Sulfonsi iuren 
aus 12~-Sulfons/ iurees tern  von  Stero iden  verl~iuft beson-  
ders le icht  m i t  K a l i u m - t e r t . - b u t y l a t  in e inem d ipo la ren  
ap ro t i s chen  L 6 s u n g s m i t t e l  (z.B. Dimethy lsu l fox id) .  Die 
A n - V e r b i n d u n g e n  werden  in A u s b e u t e n  bis  zu 88% er-  
ha l t en .  

K. R. BHARUCHA a n d  H. M. SCHRENK 

Research Laboratories, Canada Packers Limited, 
Toronto (Ontario, Canada), December 18, 196,I. 

S i m u l a t e d  B i o s y n t h e s i s  of  A n a h y g r i n e  

A n a h y g r i n e  (I), a n a t u r a l  alkaloid,  is shown to occur  
in  t h e  roots  of Withania somni/era Duna l  i t oge the r  wi th  
o t h e r  py r ro l i d ine  a n d  p iper id ine  alkaloids.  According  to 
l~OBirrso~ 2, a n a h y g r i n e  could be  formed from one equi-  
v a l e n t  e ach  of o rn i th ine ,  lysine, and  acetone.  T h a t  these  
p roposa l s  a re  t e n a b l e  ha s  been  d e m o n s t r a t e d  for a num-  
be r  of py r ro l i d ine  a n d  p iper id ine  alkaloids in b o t h  in r i v e  
a n d  s i m u l a t e d  b i o s y n t h e t i c  sys tems wi th  a va r i e ty  of 
equ iva len t s .  

J I 
CH n I H 

I n  t h i s  work  t h e  o r n i t h i n e  equ iva len t  was  N-methyl -2-  
h y d r o x y p y r r o l i d i n e  s (II)  p r epa red  b y  the  reduct ion  of 
N - m e t h y l - 2 - p y r r o l i d o n e  (IIa)  w i th  LiA1H,. The  alcoholate  
of I I  was  used  as  such  w i t h o u t  puri f icat ion.  The  lysine 
e q u i v a l e n t  used  was  Al-piper ideine  ~ (III). Acetone di- 
ca rboxy l i c  acid (IV) se rved  as the  ace tone  equivalent .  

T h e  r e a c t i o n  m i x t u r e  con t a ined  equimolar  quan t i t i e s  
of I I  (based u p o n  I l a ) ,  I I I ,  and  IV. Compound  IV was 
a d d e d  to  a so lu t ion  of I I  a n d  I I I  in 0 .1N NaOH and  the  
p H  was a d j u s t e d  to  12 w i t h  t he  N a O H  solution. The  
m i x t u r e ,  a f t e r  m a i n t e n a n c e  a t  room t e m p e r a t u r e  for 40 h, 
was  ac id i f ied  a n d  h e a t e d  on  a s t e a m  b a t h  to insure com- 
p le te  d e c a r b o x y l a t i o n .  T he  p r o d u c t  was made  alkal ine  
a n d  e x t r a c t e d  w i t h  ch loroform,  and  t he  dried ex t rac t  was 
s e p a r a t e d  i n to  t he  c o m p o n e n t  a lkaloids  b y  a l iquid-l iquid 
d i s t r i b u t i o n  sys tem.  

A n a h y g r i n e  was ob ta ined  and  ident i f ied  as the  h y d r o -  
chloride,  m.p.  218-219 °, and  the  picrate ,  m.p.  174 ° (re- 
po r t ed  217 ° and  173-174 °, r espec t ive ly l ) .  The  in f ra red  
spec t rum of the  hydroch lo r ide  in K B r  pcl lc t  was idcn t ica l  
w i th  a reference sample  of n a t u r a l  a n d  s y n t h e t i c  ana -  
hygr ine  hydrochlor ide .  

In  add i t ion  to anahygr ine ,  four o t h e r  a lka lo ids  were  
sepa ra ted  f rom the  reac t ion  mix ture .  These  were ana -  
ferine, cuscohygr ine ,  isopellet icr ine and  hygr ine .  All of 
thcse  alkaloids,  excep t  hygr ine ,  h a v e  bccn  s h o w n  to  
occur  in Withania somnifera t. 

Zusammen]assung. K o n d e n s a t i o n  yon  N-Methy l -2 -  
hyd roxypyr ro l i d in  und  At -P iper ide in  m i t  Ace tond ica r -  
bons/ iure  liefert A n a h y g r i n  und  vier  v e r w a n d t e  Alkaloide.  
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Q u a n t i t a t i v e  I n v e s t i g a t i o n  on the Poss ib l e  L o s s e s  
of  N u c l e i c  A c i d s  f r o m  ' F r e e z e - S u b s t i t u t e d '  T i s -  

s u e  in the  C o u r s e  of H i s t o l o g i c a l  Procedure  

I n  t h e  course  of i nves t i ga t i ons  on  the  influence of t em-  
p e r a t u r e  a n d  m e d i a  on  t he  n i t rogen  and  phosphorus  con-  
t e n t  of t i ssues  f ixed b y  t h e  ' f r eeze-subs t i tu t ion '  method ,  
i t  was  found  t h a t  w h e n  m e t h a n o l  was used for subs t i tu -  
t i on  t h e r e  were  cons iderab le  losses of t issue phosphorus  t,2. 
I t  s eemed  in t e re s t ing ,  therefore ,  to  no te  w h e t h e r  du r ing  

subs t i tu t ion ,  or in l a te r  s tages  of h i s tochemica l  p rocedure ,  
the  cons iderable  loss of p h o s p h o r u s  is no t  c o n n e c t e d  w i t h  
nucleic acid loss. I t  was also of concern  to know how g r e a t  
th is  loss was du r ing  the  s u b s t i t u t i o n  itself, as well  as f rom 
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