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30 s a n d  d id  n o t  r e t u r n .  One  case of status epilepticus, 
fo l lowing  p a r t i a l  r e m o v a l  of t h e  lef t  t e m p o r a l  lobe,  d id  
n o t  r e s p o n d  to  la rge  doses  of b a r b i t u r a t e s .  H o w e v e r ,  
d u r i n g  t h e  c o n t i n u o u s  i n t r a v e n o u s  a d m i n i s t r a t i o n  of 0-7 
m g  X y l o c a i n  pe r  kg  p e r  h o u r  d u r i n g  12 h,  t h e  a t t a c k s  
success ive ly  d i m i n i s h e d .  A f t e r  t h i s  t r e a t m e n t ,  t h e  p a t i e n t  
cou ld  t a l k  w h i c h  she  h a d  n o t  b e e n  ab le  to  do s ince  t h e  
a t t a c k s  s t a r t e d  3 d a y s  a f t e r  t h e  o p e r a t i o n .  F i n a l l y  in  
one  o t h e r  p a t i e n t  w i t h  f r e q u e n t  (4-6  ra in  i n t e r v a l s )  f i ts  
of s h o r t  d u r a t i o n  (5-20  s), t h e  f i ts  were  t e m p o r a r i l y  
abo l i shed .  T h e  d u r a t i o n  of t h e  X y l o c a i n  e f fec t  corres-  
p o n d e d  to  t h e  r e su l t s  f r o m  t h e  a n i m a l  e x p e r i m e n t s .  

F u r t h e r  e x p e r i m e n t s  a re  c a r r i e d  o u t  in  o r d e r  to  
e l u c i d a t e  t h e  c e n t r a l  e f fec ts  of X y l o c a i n  a n d  r e l a t e d  
c o m p o u n d s ;  a n d  i t  s h o u l d  be  p o i n t e d  o u t  t h a t  i n t r a -  
v e n o u s  in j ec t ions ,  in  c o n n e c t i o n  w i t h  c o n v u l s i o n s  or  

o t h e r  m o t o r  d i sorders ,  m u s t  be  m a d e  w i t h  g r e a t  care  
u n t i l  more  is k n o w n  a b o u t  t h e  c e n t r a l  e f fec ts  of the  

d rug .  C . O .  BERNHARD a n d  E.  BOHM 

Physiological Department I I ,  Karolinska Institutet and 
Neurotraumatological Clinic, Sera/imerlasarettet, Stock- 
holm, May  26, 1954. 

Zusammenfassung 
Es  h a t  s ick gezeigt ,  dass  k le ine  i n t r a v e n 6 s e  Dosen  von  

X y l o c a i n  im V e r s u c h  a n  de r  K a t z e  die z e n t r a l e n  epi lept i -  
f o r m e n  N a c h e n t l a d u n g e n  u n d  die p o s t s t i m u l a t o r i s c h e n  
K r g m p f e  b l o c k i e r e n  k 6 n n e n ,  u n d  in  Ana log ie  h ie rzu  
zeigte  e ine  p r e l i m i n ~ r e  U n t e r s u c h u n g  a m  Menschen ,  
dass  ep i l ep t i s che  AnfXlle d u r c h  i n t r a v e n S s e  I n j e k t i o n e n  
yon  X y l o c a i n  a b g e b r o c h e n  w e r d e n  k 6 n n e n .  

I n f o r m a t i o n s  - l n f o r m a t i o n e n  - I n f o r m a z i o n i  - N o t e s  

S T U D I O R U M  P R O G R E S S U S  

The Structure  of Tazet t ine  

B y  E.  WENKERT 1, Ames ,  I o w a  

T h e  c h e m i s t r y  of t a z e t t i n e ,  a m i n o r  a lka lo id  of t h e  
Amaryllidaceae, was  i n v e s t i g a t e d  f i r s t  b y  SP£TH ~. w h o  
h a d  i s o l a t e d  t h e  n a t u r a l  p r o d u c t  f r o m  t h e  b u l b s  of Nar- 
cissus taaetta L. T h e  c o m p o u n d  was  f o u n d  to  c o n t a i n  a 
t e r t i a r y  n i t r o g e n ,  a m e t h y l e n e d i o x y ,  a h y d r o x y ,  a n d  one  
m e t h o x y  f u n c t i o n s .  Z inc  d u s t  d i s t i l l a t i on  y i e lded  p h e n -  
a n t h r i d i n e ,  wh i l e  p e r m a n g a n a t e  o x i d a t i o n  p r o d u c e d  
h y d r a s t i c  a n d  oxal ic  acids .  HOFFMAN d e g r a d a t i o n  led 
to  a n  o i ly  m e t h i n e  base,  w i t h  a n  a p p a r e n t  loss of t h e  
m e t h o x y  group ,  w h i c h  could  be  ox id i zed  w i t h  p e r m a n -  
g a n a t e  t o  a m i x t u r e  of benzo i c  a n d  oxal ic  acids .  A two-  
s t a g e  HOFFMAN d e g r a d a t i o n ,  howeve r ,  y ie lded  a c r y s t a l -  
l ine  n o n - n i t r o g e n o u s  c o m p o u n d  w h i c h  was  i den t i ca l  w i t h  
s y n t h e t i c  6 - p h e n y l p i p e r o n y l  a lcohol  (I). On t h e  bas i s  of 
m a i n l y  t h e s e  e x p e r i m e n t a l  r e su l t s  SPATH s u g g e s t e d  p a r t  
s t r u c t u r e  I I  for  t a z e t t i n e .  

I n  1936 a d i r e c t  c o m p a r i s o n  of t a z e t t i n e  w i t h  KONDO'S 
" b a s e  V I I I  "a  , one  of t h e  m i n o r  a lka lo ids  i so l a t ed  f rom 
Lycoris radiata Herb. 4, a n d  w i t h  u n g e r n i n e  s, o b t a i n e d  
b y  ORECHOFF f r o m  t h e  b u l b s  of Ungernia Sewertzowii 
(RgI.) FEDSCH e, e s t a b l i s h e d  t h e  i d e n t i t y  of t h e  t h r e e  
c o m p o u n d s .  ORECHOFF'S few e x p e r i m e n t s  s s u p p l e m e n t e d  
t h o s e  of SP£TH. T h u s  t h e  h y d r o g e n a t i b i l i t y  of t h e  a lka -  
loid  p o i n t e d  d e f i n i t e l y  t o  t h e  p r e sence  of u n s a t u r a t i o n  
in  t h e  molecule ,  wh i l e  t h e  i so l a t ion  of c o m p o u n d  I b o t h  
f rom a s ing le - s t age  HOFFMAN d e g r a d a t i o n  a n d  f rom a 
v igorous  ba se  t r e a t m e n t  of  t h e  a lka lo id  i t se l f  i n d i c a t e d  
t h e  gene ra l  l a b i l i t y  of t h e  n a t u r a l  p r o d u c t  t o w a r d  alkal i .  

I n  a r e c e n t  ser ies  of  s ix  pape r s ,  KONDO a n d  coworke r s  
desc r ibed  f u r t h e r  s t r u c t u r e  s t u d i e s  on  t a z e t t i n e * .  T h e  
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a lka lo id  was  f o u n d  to  c o n t a i n  a N - m e t h y l  b u t  no  C- 
m e t h y l  g roup ,  a n d  on  HOFFNAZ~" d e g r a d a t i o n ,  p receded  
b y  m e t h y l a t i o n ,  y i e lded  a h o s t  of m a i n l y  n o n - n i t r o g e n -  
ous  p r o d u c t s  (see T a b l e  I), i n c l u d i n g  6 - p h e n y l p i p e r o n y l  
a lcohol  (I)*a.b,e. W h e r e a s  n o n e  of t h e  s t r u c t u r e s  of  these  

o Ill o., jO e 
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I i i  

" d e s - N - b a s e s "  was  k n o w n ,  f o r m u l a s  I I I  a n d  I V  were 
p r o p o s e d  for  c o m p o u n d s  A a n d  F r e s p e c t i v e l y  *e,a. How-  
eve r  t h e  s y n t h e s i s  of t h e  m e t h y l  e t h e r  I V  a n d  i ts  non-  
i d e n t i t y  w i t h  t h e  h y d r o g e n a t i o n  p r o d u c t  F d i s p r o v e d  
t h e  l a t t e r  f o r m u l a t i o n  *a. P e r m a n g a n a t e  o x i d a t i o n  of t he  
m a j o r  " d e s - N - b a s e "  D y i e lded  a m i x t u r e  of t h e  sub-  
s t i t u t e d  b e n z a l d e h y d e  V a n d  benzo ic  ac id  V I  which  
were  i den t i ca l  w i t h  s y n t h e t i c  s p e c i m e n s  *e. H o w e v e r  a 
c o n s e q u e n t  s t r u c t u r a l  a s s i g n m e n t  V I I  for  t h e  " d e s - N -  
b a s e "  p r o v e d  to  be  also i n c o r r e c t  due  to  i ts  n o n - i d e n t i t y  
w i t h  t h e  s y n t h e t i c  p roduc t* t .  T h u s  whi le  KONDO h a d  
p r e v i o u s l y  p r o p o s e d  s t r u c t u r e  V I I I ,  or i t s  t w o  ke to l  
i somers ,  for  t a z e t t i n e * b ' e ' - a  s t r u c t u r e  w h i c h  in  r ea l i t y  
was  i n a d m i s s i b l e  on  t h e  bas i s  of  t h e  s i m p l e s t  q u a l i t a t i v e  
d a t a ,  e .g .  n e g a t i v e  a l d e h y d e  a n d  k e t o n e  t e s t s , - m u c h  of 
t h e  d e g r a d a t i o n  w o r k  a p p e a r e d  to  be  of l i t t l e  in te r -  
p r e t i v e  va lue .  

Mos t  r e c e n t l y  a b i o g e n e t i c  s c h e m e  e n c o m p a s s i n g  t he  
a lka lo ids  of t h e  AmaryUidaceae h a s  b e e n  p roposed ,  
w h e r e i n  t h e  poss ib le  o r ig in  of t h e  bas ic  c a r b o n - n i t r o g e n  
s k e l e t o n  of lycor ine  ( IX) ,  t h e  m a j o r  a lka lo id  of th i s  
f ami ly ,  was  p r e s e n t e d  1. A n  o x i d a t i v e  v a r i a t i o n  of th i s  
b iogenes i s  ~ w o u l d  l ead  t o  s t r u c t u r e s  s u c h  as X ,  re- 
q u i r i n g  a t w o - c a r b o n  s ide -cha in  a t  C-1  of t h e  p h e n -  
a n t h r i d i n e  n u c l e u s , - a  r e q u i r e m e n t  b o r n e  o u t  b y  t he  
s t r u c t u r e s  of l y c o r e n i n e  a n d  l y c o r a m i n e ,  two  m i n o r  a lka-  
loids of  t h i s  series,  b u t  v i o l a t e d  b y  t h e  SPATH or  KONDO 

,a H. KONDO and T. IKEDA, J. Pharm. Soc. Japan 86, 9 (1945); 
b H. KosDo, T. IKEI)A, and N. OKUDA, Ann. Reports Itsuu Lab. 1, 
21 (1950); e H. KONDO and T. IKEDA, ibid. 2, 18 (I951); d H. KONI)O, 
T. IKEDA, and K. TAKEDA, ibid. 3, 24 (1951) ; e H. KONDO, T. IKEDA, 
and J. TAGA, ibid. 3, 30 (1952); f H. KONDO, T. IKEDA, and J.TAGA, 
ibid. 4, 30 (1953). 

1 E. WENXERT, Chem. and Ind. 1953, 1088. 
E. WENKERT, Exper. 8, 346 (1954) 
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Me I 

Tazettine 

"Methyl- 
tazettine- 
methine- + 

methiodide" 

(C~.HaoO~NI) 

B 

(C~sH~oO, N) 
C~sH~oO~N 

OH ~ Me I 

M%SO~ 

Table I 
"Methyltazettine- 

methiodide" 

(C20H~,OsNI - 3/4 H~O) 

+ mixture chromat. 
- -  

mixture chromat. 

C 

CnH~O s 
or 

CaTH~404"H,O 
C~H~nO~ 

part  formulas (II and VIII)  of tazett ine,  whose side- 
chain appears at C-9. This inconsistency, added to the 
odd fact tha t  many of KONDO'S tazet t ine degradat ion 
products were formulated as fractional hydrates  (see the 
empirical formulas in parentheses in Table I), called for 
a reevaluat ion of KoNDo's chemical, especially ana- 
lyrical, data. 
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OH VIII 

Recalculat ion of KONDO'S reported analytical  values 
for compound D *b, the major  HOFFMAN degradation 
product,  reveals tha t  C~5H~404 is the most acceptable 
(non-hydrated) empirical formula (see italicized formulas 
in Table I). The fact tha t  this compound was oxidizable 
to a mixture  of aldehyde V and acid VI and was hydro- 
genatable to F, whose corrected empirical s t ructure is 
CasH~403, with a concommitant  loss of an oxygen atom 

• b See footnote pag. 476. 

AgeO 
• oil 

.4 + 1 ; F 

(C~sH18_~o05) (C17HIsOa" 1/4 H20) 
C2sHmOs CasHt40a 

/ 
+ D + h; 

) (C17H1404"1/2 H20) / CI~H140a ) 
CI5H1404 ~ CI,H12;r" H~O 

CI6H140S 

limits its s t ructural  formula to the benzyl alcohol XI  
and consequent ly tha t  of its hydrogenolysis product F 
to XII .  These formulations are s t rengthened by the fact 
the "des-N-base"  D, now compound XI,  had been re- 
ported to be acetylable to a product which on alkaline 
hydrolysis reverted to the start ing material.  Whereas, 
C19HlnO 5 • 1/2H~O was the assigned formula for this ace- 
tate, a recalculation showed tha t  C17I-{1605 fitted the 
analytical  values best and hence established the already- 
predictable s tructure X I I I  for this compound. Coin- 
cidentatly, the lat ter  also must be the s tructure of "des- 
N-base" C since its empirical formula as well as its 
melting point, 87-89 ° , agree with those of the acetate 
(m.p. 89-90°). As a final confirmation for the above 
arguments  it must be mentioned that  KONDO'S ultra- 
violet absorption spectra *b for compounds XI,  XI I ,  and 
X I I I  are essentially superposable as would be expected 
for an identical diphenyl chromophoric system in all 
three degradation products. 

/,(om~, / N  

() i c !  
' I \ - ~ \ . / ~  -'< , ; % / ~ / ' \  

() 'Me 
IX X 

B, the only nitrogenous HOFFMAN product, has t)een 
assigned correctly formula C~sH1904N and has been re- 
ported to possess no methoxy group *b. The structure of 
this compound can be envisaged to be XIV mainly on 
the basis of it having to possess a d imethylamino grou t) 
in the position of the methyl imino function in the original 
phenanthridine nucleus. The ul traviolet  spectra of B 
confirms the presence of a diphenyl system although its 
absorption characteristics are different than those of the 
above HOFVMAN degradation products and thus in agree- 
merit with a shift of chromophores, i.e. p-methoxy to 
o-dimethylamino.  The oxygen atoms, other  than those 
associated with the ever-recurring methylenedioxy link- 
age, were assigned their  function as acetate  for reasons 
tha t  will become obvious t)eh)w although one immediate  
reason for considering only this structure is the fact tha t  
their only other logical position, i.e. somewhere in the 
newly created benzene ring, would most likely affect the 
chromophore of the system more drastically than the 
spectra would warrant.  Compound E, C~H~4().~ was 

,b See footnote pag. 47~1. 
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\ O / ~ / \ C H 2 O C O C H a  
X I I I  

t he  C(t i ) -N a n d  C(2) O b o n d s  a n d  t h a t  C(I~) ho lds  a g roup  
(e. g. a h y d r o x y l  g roup)  w h i c h  in t h e  a l k a l i - i n d u c e d  re- 
ac t ions  can  f u n c t i o n  as an  i n t e r n a l  base  for ionic  eli- 
m i n a t i o n  of e i t h e r  t he  m e t h o x y  or m e t h y l i m i n o  groups.  

s h o w n  to  h a v e  i d e n t i c a l  u l t r a v i o l e t  a b s o r p t i o n  s p e c t r a  
to  B. Since i t  also is l ack ing  a m e t h o x y l  g r o u p  a n d  i ts  
f o r m u l a  i n d i c a t e s  a r e p l a c e m e n t  of a d i m e t h y l a m i n o  
f u n c t i o n  in B b y  a h y d r o x y l  g roup ,  i ts  s t r u c t u r e  m u s t  be  
XV.  I t  is i n t e r e s t i n g  to  n o t e  t h a t  i ts  po l a r  pheno l i c  
h y d r o x y l  g r o u p  causes  i t  to  be  t h e  p r o d u c t  i so la t ed  las t  
(by e lu t ion  w i t h  m e t h a n o l )  in  t h e  c h r o m a t o g r a p h i c  sepa-  
r a t i o n  of " d e s - N - b a s e s "  C, D, a n d  E (see T a b l e  I). 

o / / \ / ~ ,  / o .  , / \ / ~ . / ,  
/ i r / i I t 

i NM% \ OH 

O ~ ' ~ / / \ ' C H z O C O C H  3 \ ' O / ~ \ C H z O C O C H 3  
X I V  XV 

F ina l l y ,  c o m p o u n d  A, w h i c h  was i so la ted  a long  w i t h  
6 - p h e n y l p i p e r o n y l  a lcohol  (I) a f t e r  on ly  a s ingle  HOFF- 
MAN t r e a t m e n t ,  h a s  b e e n  r e p o r t e d  b y  KONDO *b,e to  be  
l a ck ing  a m e t h o x y  f u n c t i o n ,  to  possess  a h igh  m o l e c u l a r  
w e i g h t  (440) b u t  a low o x y g e n  c o n t e n t  a n d  to be oxidiz-  
ab le  b y  p e r m a n g a n a t e  to  6 - p h e n y l p i p e r o n y l i c  acid (XVI) .  
T h i s  d a t a  a long  w i t h  t he  c r i t i ca l ly  r ev i ewed  c a r b o n - a n d -  
h y d r o g e n  ana ly s i s  (C2sHls_~00 5 f o r m u l a  h a v i n g  h a d  to 
be  c h a n g e d  to  C28H22Os) m a k e s  i t  poss ib le  to  ass ign 
s t r u c t u r e  X V I I  to  t h i s  c o m p o u n d .  

/ (/> 
< 

, , / x , / \  / "_~/\cooH,( o cH~-/~o 
XVI  XVII  

W i t h  t h e  e l u c i d a t i o n  of t he  c o n s t i t u t i o n  of t he  p rod-  
ucts  of a lka l ine  d e g r a d a t i o n  c o m p l e t e d ,  t h e  s t r u c t u r a l  
f o r m u l a t i o n  of t a z e t t i n e  i t se l f  m a y  be  a t t e m p t e d .  If  for 
a f o r e - m e n t i o n e d  b i o g e n e t i c  r ea sons  t he  a lka lo id  is as- 
s u m e d  to h a v e  t h e  bas ic  c a r b o n - n i t r o g e n  ske l e ton  in X,  
the  l a t t e r  can  now be e x p a n d e d  to X V I I I ,  to  i n c o r p o r a t e  
t he  c o n s t a n t l y  r e c u r r i n g  6, 7 - m e t h y l e n e d i o x y  group ,  t he  
o f ten  a p p e a r i n g  2 - m e t h o x y  f u n c t i o n  a n d  an  as ye t  un-  
def ined  C(15)-O l i nkage  (to p r e v e n t  t he  p re sence  of a 
C - m e t h y l  group) .  The  pos i t i ons  of t he  s t i l l -miss ing  
h y d r o x y l  g roup ,  d o u b l e  b o n d  a n d  e t h e r  l inkage ,  howeve r ,  
are i n d e t e r m i n a b l e  unless  a r e a s o n  can  be  f o u n d  for t he  
c o n s i s t e n t  e x t r u s i o n  of t he  t w o - c a r b o n  s ide -cha in  w i t h  
a s i m u l t a n e o u s  loss of t he  m e t h o x y  a n d / o r  t h e  m e t h y l -  
im ino  g roups  d u r i n g  a lka l ine  d e g r a d a t i o n .  P a r t  of t h i s  
p h e n o m e n o n ,  i .e. t h e  c l eavage  of the  C(1)-C(16) l inkage ,  
is i m m e d i a t e l y  exp l i cab le  if t h e  p r io r  a s s u m p t i o n  be 
m a d e  t h a t  t h e  C(1)-C06 ) b o n d  in t a z e t t i n e  is t r a n s  to  b o t h  

,b,e See footnote pag. 176. 
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Th i s  c o n d i t i o n  (as p o r t r a y e d  in f o r m u l a  X I X )  ha s  been 
s h o w n  m o s t  r e c e n t l y  to  be  r e spons ib l e  for  a s imi la r  
e l i m i n a t i o n  of a 1, 3-glycol s y s t e m  in a s t e ro id  case1: 

A I A / - 7  ® ~ " ~ ; " V  o A ! A /  

) o / / V  
Because  of t h e  p a r t i c i p a t i o n  of c a r b o n  a t o m s  16, 1, 2, 

a n d  11 in t h e  a b o v e  e l i m i n a t i o n  r eac t i ons ,  on ly  pos i t ions  
3 -4  or  4 -12  r e m a i n  for t h e  l o c a t i o n  of a d o u b l e  b o n d  in 
r ing  C. These  two  s i tes  are  d i s t i n g u i s h a b l e  f r o m  each 
o t h e r  in as m u c h  as t h e  l a t t e r  p laces  t h e  d o u b l e  bond  
in to  c o n j u g a t i o n  w i t h  t h e  a r o m a t i c  r ing  A. Th i s  is an  
imposs:ible c o n d i t i o n  s ince  t h e  u l t r a v i o l e t  a b s o r p t i o n  
s p e c t r a  of t a z e t t i n e  is i den t i ca l  w i t h  t h a t  of lycor ine  
( IX) 2, whose  m e t h y l e n e d i o x y p h e n y l  g r o u p  is uncon-  
j u g a t e d  w i t h  a n y  o t h e r  s i te  of u n s a t u r a t i o n  in the  
molecu le  a. H e n c e  t he  d o u b l e  b o n d  in t a z e t t i n e  m u s t  be 
l oca t ed  a t  C(:~)-C(4). The  r e m a i n i n g  o x y g e n  a t o m ,  a l r eady  
a s soc i a t ed  w i t h  C(15) m u s t  l i nk  t h i s  c a r b o n  a t o m  wi th  
C(1.2) in an  e t h e r  l i nkage  s ince  c r o s s - b o n d i n g  w i t h  any  
o t h e r  c e n t e r  in  t h e  molecu le  a g a i n  would  i n t e r f e r  wi th  
s i tes  of t he  b a s e - c a t a l y z e d  d e g r a d a t i v e  r e a c t i o n s  ~. Thus  
t h e  c o m p l e t e  s t r u c t u r e  of t h e  a lka lo id  is r e p r e s e n t e d  in 
f o r m u l a  X X  : 

1 R.I~.CI.AYTON atld H.]~.HENBEST, Chem. a. Ind .  1 9 , 5 3 ,  1315. 
2 H. KONDO, T. IKEOA, and N. OKUDA, Ann. Reports itsuu Lab. 

1, 21 (1950). - H. NONDO and H. KATSURA, BeE dtsch, chem. Ges. 
73, 14"24 (1940). 

3 R. B. KI..'LLV, W. [. TAYLOR, and K. WIESNER, J. Chem. Soc. 
1963, 2094. 

a The presence of ether linkages in tazettine had been indicated 
already by CLEMO through the infrared spectrmn of the alkaloid 
(G. R. CLEMO and D. G. I. FEI_TON, Chem. a. Ind. 1932, S01). 
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The  c i ted  e x p e r i m e n t a l  d a t a  on t a z e t t i n e  p e r m i t s  even  
the  exac t  s ter ic  a s s i g n m e n t  of t he  C(m) h y d r o x y l  group.  
B o t h  SPXTH'S and  ORrCHOFF'S HOFFMAN d e g r a d a t i o n  
p rocedures  (carr ied ou t  by  r e f tux ing  c rys ta l l ine  t a z c t t i n e  
m e t h i o d i d e  w i t h  a s i lver  ox ide  suspens ion)  y ie lded  de- 
m e t h o x y l a t e d  p r o d u c t s  o n l y , - i n d i c a t i v e  of t he  fac t  t h a t  
in t h e  p r i m a r y  e l im ina t i on  reac t ion  (see pa th  A in l) ia-  
g ram I) t he  h y d r o x y l  g roup  m u s t  have  been  o r i en ted  in 
such  a d i rec t ion  as to  be cop l ana r  wi th  ca rbon  a t o m s  
16, 1, 2 a n d  the  m e t h o x y l  group.  An inspec t ion  of a 
mode l  of t a z e t t i n e  ind ica te s  t h a t  such f ive -cen te r  co- 
p l a n a r i t y  is ach ieved  only  if t he  h y d r o x y l  func t ion  exis t s  
in an axial  c o n f o r m a t i o n  in i ts  p y r a n  ring.  I(ONDO'S 
d e g r a d a t i v e  e x p e r i m e n t s  y ie lded  b o t h  d e m e t h o x y l a t e d  
and  m e t h o x y - c o n t a i n i n g  c o m p o u n d s ,  as his HOFFMAN 
reac t ion  was  p r e c e d e d  by  a mild  alkaline "'methylation" 
reac t ion .  The  las t  process  would  be e x p e c t e d  to  es tab l i sh  
an equ i l i b r i um b e t w e e n  the  axial  h y d r o x y l  g roup  and  
its more  s t ab le  equa to r i a l  i somer  which  a f te r  m e t h i o d i d e  
f o r m a t i o n  can be env i saged  to  unde rgo  HOFFMAN eli- 
m i n a t i o n  by  a b r e a k - u p  of t he  f ive -cen te r  cop lana r  
b e t a i n e  (see p a t h  B in D i a g r a m  I), i nvo lv ing  the  equa-  
tor ia l  h y d r o x y l  group,  ca rbon  a t o m s  16, 1, 11 and  the  
d i m e t h y l a m m o n i u m  g r o u p h  These  m e c h a n i s t i c  argu-  
m e n t s  would  sugges t  t h a t  t a z e t t i n e  possesses  an axial  
h y d r o x y l  f u n c t i o n  (vide X X I )  wh ich  in KONDO'S ex-  
p e r i m e n t s  is i somer ized  to  a g rea t  e x t e n t  to  its equa to r i a l  
c o u n t e r p a r t  (vide X X I I ) .  

0Me 
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1 KOXDO'S "methyltazettine methiodide" (see Table I) thus must 
be either a mixture of the methiodides of tazettine and isotazettine 
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The  above  e l im ina t i on  reac t ions ,  which  are t h e  ol)- 
v ious  p r i m a r y  s t eps  in t he  a lkal ine  d e c o m p o s i t i o n  of 
t a ze t t i ne ,  now m a k e  it poss ib le  to  cor re la te  t he  m u l t i t u d e  
of HOFFMAN d e g r a d a t i o n  p r o d u c t s  wi th  t i le s t r u c t u r e  of 
the  alkaloid.  Thus  an e l imina t ion  via Path A (vide supra)  
wi th  a c o n s e q u e n t  loss o f  the  m e t h o x y  g roup  ~ leads to  
t he  d i h y d r o a r o m a t i c  c o m p o u n d  X X I I I  which  is unable  
to a roma t i ze  by  a conce r t ed  e l imina t ion  of g lycola lde-  
hyde  because  of the  cis r e l a t ionsh ip  of t he  two  vicinal  
g roups  involved .  Hence  the  a r o m a t i z a t i o n  of r ing C 
m u s t  p roceed  by  o t h e r  rou tes  of which  the re  are t h r e e  
t heo re t i c a l l y  possible  all of which lead to  d i f fe ren t  de- 
g rada t ion  p roduc t s .  F i rs t ly ,  t h e  cop lana r  t r a n s  re la t ion-  
sh ip  of t h e  axial  g lyco l a ldehyde  s idecha in  a n d  of t h e  
axial  d i m e t h y l a m m o n i u m  g roup  in the  i n t e r m e d i a t e  
X X l I I  sugges t  a d i s t ) ropor t iona t ion  of its a lka l i -pro-  
duced  be t a ine  ( X X I V )  via a n o t h e r  f i ve -cen te r  cop lana r  
t r ans i t i on  s t a t e  in to  g lyoxal  and  the  a r o m a t i c  nucleus  
and  d i n l e t h y l a m i n o  grout) ing of c o m p o u n d  X X V .  
Secondly ,  t he  e l imina t ion  of g lyco la ldehyde  f rom X X I I I  
is t)ossihle if the  reac t ion  is env i saged  to  occur  s tepwise ,  
wi th  fo rma t ion  of a d i sc ree t  ca rban ion ,  i.e. t he  well- 
s tab i l ized  vlid X X V I ,  pr ior  to  ex t rus ion  of t he  a ldehyde .  
Such e l im ina t i on  would  p roduce  the  p h e n a n t h r i d i n i u m  
ion X X V I I  3. F ina l ly ,  t h e  d o u b l y  allylic a m m o n i u m  ion 

or exclusively" the latter. \Vhereas it is impossible to ascertain the 
correct empirical forlltula for this "colnpound", becallse of in- 
suff ic ient  ana ly t ica l  data in this case as wel l  as in the ease of  all of  
KoxDo's nitrogen-or iodine-containing degradation products (except 
compound XIV), the C-and-H data alone agree well with C19H24OsNI 
for isotazettine methk)didc. The inability of tazettine or its isomer 
to undergo O-methylation is in consonance with the reported similar 
lack of r eac t i v i t y  of the hydroxyl  groups  of lycoranlhle,  an o th e r  
amaryllidaceous alkaloid [H. KONDO and S. ISmWATA, Ber. dtsch. 
chem. Ges. 70, 2427 (1937)[. 

2 \Vhile base-catalyzed E2-type elimination reactions of ethers 
are rare and high-energy processes mainly because of the poor nature 
of the alkoxide ion as a leaving group, the energy of the transition 
state in the above case is lowered greatly because of the cophmarity 
of all atoms involved and because of the stabilization of the incipient 
double bond in the transition state by .n-bond overlap with the 
adjacent zI 3-4 linkage. 

a The formation of the pheimi~thridinium ion could also be 
visualized to occur via the production of 3'lid XXX, extrusion of 
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Informations - Informazioni 

XXVI 

4 
HOCH,CHO 

+ 

XXVII 

XXXI 

XXII I  would be expected to  be easily susceptible to 
hydroxide ion displacement, causing the formation of 
an equatorial hydroxyl group (vide XXVIII)  and an 
axial hydrogen atom which permit a subsequent con- 
certed elimination of glycolaldehyde. 

Displacement reactions by pertinent anions on com- 
pounds XXV, XXVII, and XXIX and/or their methio- 
dides yield KONDO~S demethoxylated degradation prod- 
ucts I and XVII, XIV, and XV respectively. The origin 
of the acetate group in compounds XIV and XV, and 
hence the  presence of acetate ion in the HOFFMAN reac- 
tion medium, can be explained to be due to a rearrange- 
ment of the sideproduct glycolaldehyde': 

the glycolaldehyde sidechain (or a combination of these two steps 
in a concerted reaction) and prototropic rearrangement to XXVII.  
This alternative mechanism would overcome the difficulty in having 
to formulate a two-step cis elimination. {The author wishes to  
heartily acknowledge an interesting discussion on this point with 
Dr. M. F. HAWTHORNE.) 

This transformation is in essence a benzilic-acid-type rearrange- 
ment but is pictured above to  include two molecules of glycol- 
aldehyde because of the known tendency of latter to exist in solution 
and to react in din~eric form; e.g. the pyridine-catalyzed acetylation 
of the aldehyde produces 2,s-diacetoxy-l,4-dioxane [H.O. L.FISHER 
and C.TAIJBE,  Rer. dtsch. c h c n ~  Ges. GO, li04 (192i)I. 

XXVIII 

4 
HOCH,CHO 

+ 

XXIX 

XXXII 

The origin of the methoxy-containing degradation 
products must be ascribed to  the elimination reaction 
of tazettine methiodide via Path B (see Diagram I). The 
primary product X X X I  would be expected to be trans- 
formed easily by 1,4-elimination of glycolaldehyde into 
the amine XXXII ,  the obvious precursor (through dis- 
placement reactions identical with those above) of 
KONDO'S products X I  and XIII .  

Whereas a correlation of other reported conversion 
products of tazettine, mainly acetylation prod~cts*c ,~ ,  
with the here-presented structure of the alkaloid would 
be highly desirable, insufficient analytical data for these 
nitrogen-containing compounds prohibits an  unambi- 
guous assignment of their structures a t  this time. Mean- 
while the synthesis of all above non-nitrogenous products 
is being carried out in this laboratory. 

KONDOS analytische Resultate der Tazettindegrada- 
tionsprodukte wurden neu bestimmt, Strukturformeln 
fiir diese Substanzen werden vorgeschlagen und die 
Struktur und Stereochemie des Alkaloids dargestellt. 

See footnote pag. 4i6 


