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The Absolute Configuration of Valeroidine 

T h e  r e l a t i v e  c o n f i g u r a t i o n s  1 o f  t h e  T r o p a  a l k a l o i d s ,  
with  t h e  e x c e p t i o n  of  d i o s c o r i n e ,  a s  we l l  a s  t h e  a b s o l u t e  
c o n f i g u r a t i o n  o f  c o c a i n e  ~, h a v e  b e e n  d e t e r m i n e d ,  w h i l e  
the  c o r r e l a t i o n  o f  ( - - )  v a l e r o i d i n e - o b t a i n e d  r e c e n t l y  b y  
to ta l  s y n t h e s i s  a a l s o  w i t h  a n y  o f  t h e  o p t i c a l l y  a c t i v e  
series s t i l l  n e e d s  s u p p o r t .  HUDSON'S l a c t o n e  r u l O  h a s  
been a d o p t e d  t o  a n s w e r  t h i s  q u e s t i o n .  

(~,) T r o p a n - 3  a • 6 f l-diol  6 - p h e n y l u r e t h a n e  ~ h a s  b e e n  
reso lved  b y  m e a n s  o f  D - t a r t r i c  a c i d  a a n d  c o n v e r t e d  b y  
t h e r m o l y s i s  i n t o  t h e  a n t i p o d e s  o f  3 ~ - 6 f l - d i h y d r o x y -  
t r o p a n e  s. T h e  laevo-rotalory f o r m ,  i .e.  t h e  a l k a m i n e  o f  
n a t u r a l  v a l e r o i d i n e ,  g a v e  w i t h  e t h y l  i o d o a c e t a t e  ( ) 
N ~ - e t h o x y - c a r b o n y l m e t h y l - 3  a .6 f i - d i h y d r o x y - t r o p a n i u m  
iodide 7 ( m . p .  154~ ~cct?~°_ I, = - 2 3 . 7  ° . F o u n d :  C, 38 .6 ;  H ,  
6-2; N, 3-6;  J ,  34 .85 .  C~eHI~O~NJ r e q u i r e s  C, 38 .9 ;  H ,  
5-9; N,  3 .8 ;  J ,  3 4 - 2 5 % )  w h i c h  c o u l d  b e  c y c l i z e d  s p o n -  
t a n e o u s l y  i n t o  t h e  dextro-rotatory l a c t o n e  o f  N b - c a r b o x y -  
m e t h y l - 3 c t . 6 f l -  d i h y d r o x y t r o p a n i u m  i o d i d e  ( m . p .  264 ° 
icorr., dee,~, [ c ~  ° = t 37 .50 • F o u n d :  C, 37 .4 ;  H ,  5.3;  N,  
4.3; J , 3 8 . 9 .  C~oH~7OaNJ r e q u i r e s  C, 36 .9 ;  H ,  5 .0;  N,  4 .3;  
J, 39 .0%) .  

o. co.c 5 .  e.mo,  

A c c o r d i n g  t o  HUDSON'S r u l e ,  w h i c h  h a s  b e e n  e x t e n d e d  
to & l a c t o n e s S - - a n d  p r o v i d e d  i t  h o l d s  t r u e  for  aza-lac- 
tones  a l s o - -  o n e  m a y  c o n c l u d e  t h a t  t h e  a s y m m e t r i c ,  
h y d r o x y l - b e a r i n g  c a r b o n  no .  6 c o n c e r n e d  b e l o n g s  to  t h e  
Da-series .  S i n c e  t h e  f ree  h y d r o x y  a c i d  c a n n o t  b e  iso- 
la ted as  i t  o c c u r s  o f t e n  9, o w i n g  to  i t s  e x t r e m e  t e n -  

I Summarized by G. FODOR, Exper. I1, 129 (1955). 
E. HARDEGGER and E. OTT, Helv, chim. Acta 38, 312 (1955). 

a I. VINCZE, J .  TOTH, a n d  G.  FODOR, J. chem.  Soc. 1957, 1349. 
4 C. S. HUDSON, J. Amer. chem. Soe. 3~, 338 (1910). - P. A. L~;- 

VENE and H. S. SIMMES, J. biol. Chem. 68, 737 (1926). - The same 
rule has been adopted recently to y- and ~$-hydroxyamino acids, e.g. 
d-hydroxy-L-lysine by B. WITKOP. The manuscript  of this paper, 
prior to being published in Exper. 12, 372 (1956), has been kindly 
submitted to one of us (G. F.). 

5 G. I:ODOR, J.  TdTH, I. Koczoe,  and I. VINCZE, Chem. and Ind. 
t95~, 1260. 

I:or direct resolution of 3 o: " 6 fl-tropandiol see G. FonoR and 
L. M~csz£Ros, Research, London 5, 5a4 (195'2). G. FOr)OR and ~). 
Kov£cs, J. chem. Soe. 1953, '2341. 

7 For stereoehemical notations of tropanes see G. FonoR, J. 
"I'dTH, and I. VINCZE, J. chem. Soc. I955, 304. 

s P.A. LEVENE and H. S. SLIMES, J. biol. Chem. 68, 737 (1926). 
The same rule has been adopted recently to y- and ~-hydroxyamino 
acids, e.g. d-hydroxy-L-lysine by B. Wn'KOP. The manuscript  of this 
paper, prior to being published in Exper. 12, 37~ (1956), has been 
kindly submitted to one of us (G. F.}. 

\V, KLYNE, Chem. and Ind. 1954, 1198. 

d e n c y  to  l a c t o n i s e ,  o p t i c a l  r o t a t i o n  o I  t h e  e t h y l  ester 
s a l t  h a s  b e e n  c o m p a r e d  w i t h  t h a t  o f  t h e  l a e t o n e  
s a l t .  M a k i n g  u s e  o f  t h e  c o n v e n t i o n s  o u t l i n e d  b y  CAHN, 
INOOLD, a n d  I'RELOO ~°, v a l e r o i d i u e  m a y  b e  g i v e n  t h e  
n o m i n a t i o n  of (3 R :  6 S) 3 c ~ . 6 f l - d i h y d r o x y - t r o p a n e -  
3 - m o n o i s o - v a l e r o a t e .  C o n f i g u r a t i o n a l  c o r r e l a t i o n  o f  ( - - )  
v a l e r o i d i n e  w i t h  e i t h e r  D o r  L 3 - o x o - p r o l i n e  is a l r e a d y  in  
p r o g r e s s  t o  p r o v i d e  c o n c l u s i v e  e v i d e n c e  fo r  t h e  s t r u c t u r e  
w h i c h  h a s  b e e n  a s s i g n e d  t o  t h i s  a l k a l o i d .  

G. FODOR, I. VINCZE, a n d  J .  T d T H  

Institute o] Organic Chemistry, the University, Szeged 
(Hungary), January 23, 1957. 

Zusa~Jne~/assit~ff 

A u f  G r u n d  d e r  L a k t o n r e g e l  y o n  HUDSON k o n n t e  d e m  
( - )  3 a . 6 f l - D i h y d r o x y - t r o p a n  u n d  ( - )  V a l e r o i d i n  e i n e  
a b s o l u t e  K o n f i g u r a t i o n  z u g e s c h r i e b e n  w e r d e n .  

10 R. S. CAHN, C. K. INGOLD, mid V. PREI.OG, F, xper. 12, Sl (1956). 

Amido,  Ureido and Urethano Neighbouring  
Group Participation 

S u b s t i t u t e d  a m i d e  g r o u p s  1 p r o v i d e  p o w e r f u l  a n c h i -  
m e r i c  2 a s s i s t a n c e  t o  i o n i z a t i o n ,  F o r  e x a m p l e ,  b e n z a m i d o -  
e t h y l  p - t o l u e n e s u l f o n a t e  (I) i o n i z e s  t o  o x a z o l i n i u m  s a l t  
m a b s o l u t e  e t h a n o l  a t  25 .0  '~ w i t h  a f i r s t  o r d e r  r a t e  c o n -  
s t a n t  s, k~, e q u a l  t o  1.35 × 1 0 - *  s - L  "While  t h e  r a t e  i s  
i n s e n s i t i v e  t o  s o d i u m  a c e t a t e ,  t h e  i n c l u s i o n  o f  s o d i u m  
e t h 0 x i d e  in  t h e  a b s o l u t e  a l c o h o l  g i v e s  r i se  t o  a m u c h  
m o r e  r a p i d  f o r m a t i o n  o f  o x a z o l i n e ,  o b e y i n g  s e c o n d  o r d e r  
k i n e t i c s ,  t h e  r a t e  c o n s t a n t * ,  k~, b e i n g  0 .727 s -1  m o l e  -1  1. 
S u c h  a b a s e - d e p e n d e n t  c y c l i z a t i o n  m e c h a n i s m  h a d  b e e n  
p r e v i o u s l y  d i s c u s s e d  b y  WINSTEIN a n d  BOSCttAN s, a n d  
h a s  m o r e  r e c e n t l y  b e e n  d e m o n s t r a t e d  b y  H E I N E  et al. 
fo r  t h e  N G - 5  - a n d  0 Q - 5 - c y c l i z a t i o n s  a e n c o u n t e r e d  w i t h  
N - a r y l - 4 - b r o m o b u t a n a m i d e s  7 a n d  N - 2 - b r o m o e t h y l b e n z -  

t S. WINSTi'-'IN and R. Boscnan ,  J. Amer. chem. Soc, 72, 4669 
(1950}. - R, E. GLICK, Ph .D.  Thesis, U.C.L.A. 1954. H. W, HEINE, 
P. LovE, and J. L. BorE, J. Amer. chem. Soc. 77, 5.1`20 (1955). 
H. W. HF~NE, J. Amer. chem. Soc. 78, 3708 (1956). 

2 S. WINSTEIN, C. R. LINDEGREN, H.  MARSIIALL, and L. L. IN- 
{IRAHAM, J. Amer. chem. Soe. 75, 1.17 (1953). 

a R. E. GLICK, P h . D .  Thesis, U.C.L.A. 1954. - Neopentyl p-to- 
luene-sulphonate has a solvolysis rate constant  of 1.7 × 10 -8 S -1 in 
ethanol at 75.0% - S. WINSTEIN and H. MARSIIALL, J.  Amer. chem. 
Soc. 74, 11'20 (1952). 

4 R. E. GLtCK, Ph. I). Thesis, U.C.L.A. 195.t. 
5 S. WINSrEIN and R. BoscnAN, J. Amer. chem. Soc. 72, 4669 

(1950). 
The symbolism X-n is employed, .\" representing the atom of 

the participating groupwhich closes the ring and n denoting the ring 
size thus obtained. The minus sign in XO-n  is used for the basic 
mechanism, 

7 H. W. Hl~lnn, P. LovE, and J. L. BovE, J.  Amer. chem. So¢. 77, 
5420 0955). 
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a m i d e s  s. The  o b s e r v e d  k~ is equa l  to  hza, while  t h e  ob-  
se rved  k 2 is e v i d e n t l y  equa l  to  K h e ,  where  K is t h e  
equ i l i b r ium c o n s t a n t  for the  n e u t r a l i z a t i o n  of t h e  sub-  
s t r a t e  molecu le  I. 

Because  of r e c e n t  i n t e r e s t  in  th is  area% we are p r o m p t -  
ed to  r e p o r t  in s u m m a r y  form,  t he  resu l t s  of an  inves t iga -  
t ion of t h e  p a r t i c i p a t i o n  of s o m e  ne ighbo r ing  ure ido  a n d  
u r e t h a n o  groups .  W i t h  t h e  n re ido  n e i g h b o r i n g  g r o u p  
b o t h  neu t r a l  a n d  bas ic  m e c h a n i s m s  were  again  en- 
c o u n t e r e d ,  t he  l a t t e r  be ing  easi ly  m a d e  d o m i n a n t ,  as can  
be seen f rom Tab le  I. W i t h  the  c o m p o u n d s  (IV) e x a m i n -  
ed, we o b s e r v e d  0 -5 -c losure  to  an i l inooxazo l ines  ~o u n d e r  
n e u t r a l  cond i t ions ,  a n d  N®-5-c losure  to  N-a ry l imidazo l i -  
dones  ~° in bas ic  so lu t ion .  W i t h  the  u r e t h a n o  ne ighbo r ing  
group,  t h e  d u a l i t y  of m e c h a n i s m  was  aga in  ev iden t ,  t he  
t e n d e n c y  t o w a r d  the  basic  m e c h a n i s m  being even  more  
p r o n o u n c e d .  Thus,  the  solvolysis  r a t e  of 2 -b romoe thy l -  
N - a - n a p h t h y l u r e t h a n e  (VI) in 80% e thano l  a t  75.0 ~ was  
inc reased  s u b s t a n t i a l l y  even  by  sod ium ace ta te ,  a n d  it 
was  neces sa ry  to  use a sod ium a c e t a t e - a c e t i c  acid buf fe r  
to  e l imina t e  t he  c o n t r i b u t i o n  f rom t h e  basic  m e c h a n i s m .  
The  b a s e - p r o d u c e d  N e - 5 - c y c l i z a t i o n s  of t he  u r e t h a n e s  
V - V I I  yield N-a ry l -oxazo l idones ,  and  N®-6 cyc l iza t ions  
of X, X I  yield N-a ry l -oxaz in id -2 -ones  ~ .  In  a d d i t i o n  to  
t h e  c o m p o u n d s  of t hese  types ,  n o t  p r e v i o u s l y  p r e p a r e d  
a n d  so i n d i c a t e d  in Table  I, b o t h  t h e  3-phenyl -  a n d  3-a- 
naphthyl-c is-4 ,  5 - t e t r a m e t h y l e n e - o x a z o l i d - 2 - o n e s  were  
also o b t a i n e d  in t he  p r e s e n t  work. U n d e r  neu t r a l  condi -  
t ions,  u r e t h a n o  g roup  p a r t i c i p a t i o n  a p p e a r s  to  give 
0-5-  a n d  0 6-closure,  a l t h o u g h  the  ev idence  is no t  une-  
quivocal .  Some ra tes  a n d  re la t ive  ra tes  of t he  above  
processes  are s u m m a r i z e d  in Tab le  I (pag. 1 85). 

U n d e r  n e u t r a l  cond i t ions ,  t he  s equence  of ne ighbor ing  
g roups  in t he  o rde r  of dec reas ing  kA values  is b e n z a m i d o -  
u r e i d o - u r e t h a n o - a c e t o x y ,  even  the  l a s t  g roup  be ing  
power fu l ly  anch imer i c  ~2. As s h o w n  in Table  I I ,  t he  0-5 
ure ido  c losures  are acce le ra t ed  b y  e lec t ron- re leas ing  
s u b s t i t u e n t s  in t h e  p h e n y l  r ing and  r e t a r d e d  by  e lec t ron-  
a t t r a c t i n g  groups.  I t  is of in te res t ,  also, t h a t  w i th  t he  
u r e t h a n o - s u b s t i t u t e d  b romides ,  0 -5 -cyc l i za t ion  is 20 
t imes  as r ap id  as t he  c o r r e s p o n d i n g  0-6 change .  

The sequence  of p a r t i c i p a t i n g  g roups  in o rde r  of de-  
creasing va lues  of k 2 is qu i t e  d i f f e r en t  f rom t h e  one which 
ob ta ins  unde r  n e u t r a l  cond i t ions ,  t he  d i f fe rences  ar is ing 

s H. W. HEINE, J. Amer. chem. Soc. 7~, 3708 (1956). 
H. W, H~INE, P. LOVE, and J. L BovE, J. Amer. chem, Soc. 

77~ 5420 (1955). }i. W. HEINE, J. Amer. chem. Soc. 78, 3708 (1956}. 
lo j ,  p. PICARU and A. F. McKAY, Can. J. Chem. 31, 896 (1953}, 
11 Compare J. S. PIERCE, J. Amer. chem. Soc. 50, 241 (1928). 

R. ADAMS and J. B. SEGUE, J. Amer. chem. Soc. 45, 785 (1923). - 
J. S. PI~RCE and R. ADAMS, J .  Amer. chem. Soc. 45, 790 (1923}. 

lz S. WINSTEIN and R. BOSCHaN, J. Amer. chem. Soe. 7Z, 4669 
(1950). - R. E. GLICK, Ph. D. Thesis, U.C.L.A. 1954. - Compare 
S. WINSTEIN and R. ROBERTS, J. Amer. chem. Soc. 75, 2~97 (1953) 
and references therein. 

m a i n l y  f rom t h e  v a r y i n g  ac id i t i es  of t he  c o m p o u n d s  in 
ques t ion .  The  r a t e  of N®-5-cyc l iza t ion  of ureido-substi-  
t u t e d  b r o m i d e s  is inc reased  by  e lec t ron-a t t r ac t ing  
s u b s t i t u e n t s  a n d  dec reased  b y  e l ec t ron - re l eas ing  substi- 
t u e n t s  in t he  N - p h e n y l  g r o u p  (Table  II) .  

Table//.--Effects of Pheuyl Substituents on Reaction Rate 

Closure p -e l  a p -NO 2 a p -CH a a 
Type 

0~5 0.65 b, 0-69c 0-19 c 1-15c,d 
0@-5 2.00 b, e 8.00b, e - 
N-5 0-63I - - 
NO-~ 3.13e,/,5.18g 87,0 g 0.56e,[ 

p- OC,~H 5 a 

1.30 c 

1.2 / 
0-75 g 

a Rate relative to unsubstituted phenyl derivative; b 2-benzamido-t- 
ethybbromide in methanol s at 22-9°; c 2-phenylureido-l-ethyl 
bronfides (IV) in 80% ethanol at 50°; d o-tolyl value; e Sodium 
methoxide as baseS; J N-phenyl-4-bromobutanamide in absolute 
methanol at ~2.9°7; g In absolute ethanol, plus sodium ethoxide, at 

25.0% with substituted (IV). 

The ef fec ts  of some t y p e s  of m e t h y l  subs t i t u t i on  on 
the  a lkyl  po r t i on  of t he  s u b s t i t u t e d  a lkyl  b romide  or 
t o l u e n e s u l f o n a t e  h a v e  been  disc losed by  the  present 
work.  Thus ,  t he  effect  of 2, 2 - d i m e t h y l  subs t i t u t i on  on 
r a t e  of r eac t ion  of t he  3 - u r e t h a n o - l - p r o p y l  b romide  (X) 
is qua l i t a t i ve ly ,  n o t  q u a n t i t a t i v e l y  like t h e  effect of 
f l -methyl  s u b s t i t u t i o n  on the  usual  Sn2 react ions  of 
a lkyl  b r o m i d e s  w i th  an e x t e r n a l  nucleophi le .  Wi th  the 
u r e t h a n o p r o p y l  b romide ,  fl, f l -d ime thy l  substi tut ion 
reduces  t he  r a t e  of 0 -6-c losure  b y  a f ac to r  of 75, and that 
of N~9-6 b y  ca, 103 (Table I). The  s i t ua t ion  is qualitatively 
s imilar  in t he  case of e - m e t h y l  s u b s t i t u t i o n  in benzamid0- 
e thy l  p - t o l u e n e s u l f o n a t O  (I). Thus ,  an e - m e t h y l  group 
reduces  t he  0-5 ra te  b y  a f ac to r  of 4 and  the  0e -5  rate 
by  a f ac to r  of 12 in abso lu t e  e t h a n o l  a t  25 °. On the  other 
hand ,  f l -methy l  s u b s t i t u t i o n  increases  t h e  0-5 rate by 
a f ac to r  of 4.5. 

i t  is i n t e r e s t i ng  to  no te  t he  ne t  ba lance  of electronic, 
c o n f o r m a t i o n a l  and  o t h e r  s ter ic  ef fec ts  which  determine 
the  r e l a t ive  ra tes  of 2 - s u b s t i t u t e d - l - e t h y l  and  trans-2- 
s u b s t i t u t e d - l - c y c l o h e x y l  der iva t ives .  Thus ,  2-benzamido- 
1-e thyl  p - t o t u e n e s u t f o n a t e  has  an  0-5  r a t e  20 t imes  that 
of t he  t rans-2-benzamidocyc lohexy l  ana log  in absolute 
e t h a n o l  4 a t  50 °. W i t h  t h e  c o r r e s p o n d i n g  naphthyl- 
u r e t h a n o  b romides ,  t he  e thy l  d e r i v a t i v e  (VI) displays an 
0--5 r a t e  ca. 10 a t imes  t h a t  of t h e  c y c l o h e x y l  derivative 
ill gl. ace t ic  ac id  a t  75 °. 

Because  of t h e  d e m o n s t r a t e d  large t e n d e n c y  toward 
p a r t i c i p a t i o n  in s u b s t i t u t i o n  processes  d i sp layed  by  such 
ne ighbo r ing  groups ,  a n d  t h e  ava i l ab i l i t y  of  b o t h  neutral 
and  basic m e c h a n i s m s ,  o f t en  p e r m i t t i n g  a choice of 
e i the r  O- or N-closure ,  c o m p l e x  a m i d e  g r o u p s  may be 
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Table I11,--Some Possibilities for Stereospecific Transformations 

H O  

I 

NH= 
I 

i 
O i l  

OH 

Conversion 

0 - 5  H O  O H  

i 

NO_5 t t O  N H A R  
- + !  

NH 2 OH 
0-5 t ! 

No)_5 N H  2 N H A R  

['articipating 
Group 

A c e t o x y  l i  
U r e t h a n o  

I Trethano 

} 13enzamido 5 
Ure ido  

t lreido 

i m p o r t a n t  a i d s  in s t e r e o s p e c i f i c  t r a n s f o r m a t i o n s .  T a b l e  
II[  illustrates schematically some of the possibilities, 
Walden inversion at the starred (*) reaction side being 
achieved via neighboring group participation and hy- 
drolysis of the resul tant  product. 

This work will be published in fuller detail elsewhere. 
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Zusammen/ass ung 

Bet  t ier  I o n i s a t i o n  e i n e s  2 - s u b s t i t u i e r t e n  1 - A t h y l h a l o -  
genides oder -toluolsulfonates mit  Beteiligung benach- 
b a r t e r  A m i d g r u p p e n  h a n d e l t  es s i c h  e n t w e d e r  u m  e i n e  
I o n i s a t i o n  ( R e a k t i o n s g e s c h w i n d i g k e i t s k o n s t a n t e  h a )  m i t  
Beteiligung der neutralen Amidgruppe, oder um eine 
Zyklisierung (Reaktionsgeschwindigkeitskonstante k~), 
bei der die anionische Form der Amidgruppc beteiligt 
ist. Solche Zyklisierungen sind VOll der Basenkonzentra-  
t i o n  a b h A n g i g ;  (tie g e m e s s e n e  R e a k t i o n s g e s c h w i n d i g -  
keitskonstante k~ ist gteich K k~, wobei If die Gleich- 
g e w i c h t s k o n s t a n t e  ffir  d i e  N e u t r a l i s a t i o n  d e s  S u b s t r a t -  
molekiils ist. Unter  neutralen Bedingungen in 80%igem 
. ~ t h a n o l  i s t  d i e  b e o b a c h t e t e  S e q u e n z  f t i r  h~x \ V e r t e  f i i r  
verschiedene benachbarte  Gruppen die fotgende : Benza- 
mido > Ureido > Urethano > Azetoxy, wRhrend in 
Athanolischer NatriuIn~ithoxyd-L6sung die Sequenz (tie 
folgende ist: Urethano > Benzamido > Ureido. 

B e w e i s  d e s  S t e r i n g e r i i s t e s  v o n  O u a b a g e n i n  1 

O u a b a g e n i n  ([} i s t  z u m  e r s t e n  M a l e  v o n  MANNICH u n d  
SIEWERT ~ a u s  O u a b a i n  (II )  e r h a l t e n  w o r d e n .  E s  b e s i t z t  
d ie  F o r m e l  C2zHa408 u n d  i s t  d a m i t  d a s  s a u e r s t o f f r e i c h s t e  
d e r  b i s h e r  b e k a n n t e n  C a r d e n o l i d e .  Die  U n t e r s u c h u n g e n  

1 Glykoside und Aglykoue, 17t< Mitteihmg. 
2 C. MAN~:ICI[  u n ( l  (~, SIF.WERT,  B e r .  d t s c h ,  c h e m .  G e s .  75,  7:17 

(1'.t,02). 


