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a D e p a r t a n , e r l t o  d e  U u f n l i c a  U i g b n i c a ,  U n i u e r c i c i a d  d r  

A l c n l d  d e  H s n a r e s .  M a d r i d .  S p a i n  

b ~ r p a r  t a r n e n t u  dr R a y u s - X .  I n s t  l t u t o  R n c a s o l  ano,  CSIC, 

28006 M a d r i d ,  S p a l n  

A b s t r a c t -  ~ e a c t i o n  of ! - [ < l  , 3 , 5 - t t 8 i a d i a i o 1 - i - Y I  ) ] -  
m e t h y l p y r i d ~ n i u m  d e r  i u a t i v e s  w i t h  d i v e r s e  e l e c t r u p h i  l r c  

p r o d u c e d  d ~ s u b s t ~ t u t r d  h r t e r o a r y l m e t h y l p r r l d ~ n i u m  

y l  i d e s .  O n l y  w l  t h  phen .v l  t s o t h i o c y a n a t e  1 , 3 - d i p o l a r  

c r c l o a d d i  t i  on w a s  o b s e r u e d .  

A z i n i u m  y l i d e s  are h ~ g h l y  i n t e r e s t i n g  c o m p o u n d s  f o r  t h e i r  r e a r t i u i t l r s ,  

t l u l o g i c a l  p r o p e r t i e s  and a p p l  l c a t l o n s l  . Z t 3 .  U s u a l  l ? ,  s i m p l e  r l e c t r o n -  

attracting g r o u p s ,  as c a r b o n y l ,  e s t e r ,  c y a n o  e t c . ,  h a v e  b e e n  used  t o  d e l o c a l  i r e  

t h e  a r i i o r l  m o i e t y ,  b u t  t h e  p o s s i b 8 1  i t y  o f  using h r t r r o a r y l  g r o u p c  as s t a b l l i s r r s  

h a s  b e e n  much  l e s s  e x p l o i t e d .  I n  r e c e n t  y e a r s .  we  h a u e  b e e n  interested i n  t h e  

y r e p a r a t l o n  o f  s y s t e m s  s u c h  as 2 a n d  3, by u r l n g  l - h e t e r u a r y l w e t h y l p s r ~ d ~ n n n m i r  

s a l t s  1  as s t a r t l n g  m a t e i  # a 1 5 4 , 5  (Scheme 1 )  : 

HET: Heteroaryl ring 

X:S.O 

Scheme 1 
B o t h  d e r ~ v a t ~ v e s  2 a n d  3 w o u l d  b e h a v e  as = t a b l e  dipoles ~ 8 t h  n e g a t l v e i y  c h a r g e d  

h e t e r u c r c l  # c  m o i e t l e c ,  from, w h i c h  t h e r e  ( a .  no p r e c e d e n t ,  e x c e p t  f o r  t r t r a z u l y l  

d e r  $ v a t  i  v e s  d e s c r i b e d  br K a t r  i t r K r  a n d  c o w o r ~ r r s ' .  
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ln a ? ? c e n t  p a p e r 6 ,  we r e p o r t e d  t h e  p r r L # a r a t  ion o f  p y i  i d i n l u m  s a l t s  o f  I and 2 

t y p e s  b e a r i n g  a b e n z ~ m l d a z o l e  m o + e t r ,  w h i c h  a r e  b e l n g  t e s t e d  as a n t ! b a r t e r l a l s 7 .  

Initial r e s u l t 5  stimulated us  t o  d e v e l o p  new series of y l l d e s  and  we w l s h  t o  

r e p o r t  h e r e  t h e  p r e p a i a t l o n  o f  some p y r i d ~ n i u m  y l  i d e s  s ta tml l  l s e d  b y  

1 , 3 , 4 - t h i a d i a z a l e  r l n g s .  e l l  r e s u l t s  a r e  shown in Scheme 2 .  

The s t a r t i n g  ( t h i a d i a z o l y l m r t h r l  j p y r  i d ~ n l u m  i o d i d e s  4 w e r e  p r e p a r e d  tly a 

p r e u i o u s l y  pub1 # s h e d  m e t h o d 5 ,  u s i n g  I - m e t h y l  t h ~ u t h i o c a r b c ~ n ~ l i r i e t h y l p y r  j d ~ n i u r n  

l a d i d e  a n d  t h e  corresponding a i r 1  h y d r a z i d e s .  

Wtsen t h e  c o r r e s p o i 8 d i n g  m o n u s u b s t i t u t e d  y l  ~ d r ,  g e n e r a t e d  i i 8  s i t u  f r o m  t h e  

p y ~ l d i n i u m  l a d i d e  4 i n  50% aqueous  K 2 C 0 3 ,  r e a c t e d  a t  room temp.  w i t h  a r o v l  

h a l t d e s ,  d l s u b s t i t u t e d  y i ~ d e s  5 w e r e  f o r m e d ,  a l l  o f  them s h o w i n g  s t r o n g  i r  

a b s n r p t r o n  around 1620 cm-l  c h a r a c t e r i s t i c  o f  a c a r b o n y l - s t a h i  I i s e d  i.1 i d e 8 .  

On t r e a t m e n t  o f  4 w l t h  50% aqueous  K2CD3 a n d  CS2/CH31 as o r g i n l c  p h a s e ,  u s l n g  2  

e q u i v a l e n t s  o f  m e t h y l  i o d l d e 8 ,  r l l d s s  6 w e r e  i s o l a t e d  t n  a l m o s t  quantitative 

yield, a f t e r  vigorous 5 t i r r l n g  a t  room, t e m p e r a t u r e ,  f o r  20 h .  l ~ - N r n r  s p e c t r a  o i  

c r u d e  6 showed no sign o f  t h e  c o r r e s p o n d i n g  c v c l o a d d u c t 9 .  When t h e  p r o c e s s  w a s  

c o n d u c t e d  b y  l n c r e a s n g  t h e  amount o f  m e t h y l  l a d l d e  t o  a 2 5 - f o l d  e A c e s s ,  K e t e n e  

d l t h i a a r e t a l  l o d l d e s  7 w e r e  l s o i a t e d  a f t e r  I d a y s .  

When t h e  lH-nmr s p e c t r a  o f  7 w e r e  compared w i t h  t h o s e  o f  ).I l d r s  6 i t  c w l d  b e  

o b s e r v e d  a l o w  f i e l d  s h i f t  f o r  a l l  t h e  p y r i d i n i u m  r e s o n a n c e s  ( a p p r o x .  0 . 2  ppm) 

5 h o w i n g  t h e  d ~ s i p p r a r a n c r  o f  a t l i v i m c  n i c , i r t y  i n f l u e n c e .  

I n  t h e  r e a c t i o n  o f  4 w l  t h  p h e n y l  i s o t h i o c y a n a t e  i n  a two-phase m e d i u m l O ,  t h e  

f o r m a t , o n  o f  two  p r o d u c t s  was  o b s e r u e d .  A f t e r  s e p a r a t t a n  b y  c o l u m n  

~ h r n r r ~ a t o g r a p h r ,  t h r r  w e r e  i d e n t i f i e d  a s  t h e  y l  i d e s  8 a n d  t h e  p y r # d o [ l  , 2 - a ] -  

$ m i d a z o l i u m - 2 - t i o l a t e  d e r ~ u a t l v e s  9 p r o d u c e d  b y  a x l d a t i o n  o f  t h e  i n i t l a l  

c ~ c l o a d d ~ ~ t .  U51ng b i p h a s i c  t e c h n i q u e s ,  t h e  r e a c t i o n  o f  p r r l d i n i u m  y l  i d e s  w i t h  

h e t e r o c u m u l e n e s  u s u a l  l ?  g i v e s  d i s u b s t i  t u t e d  YI ~ d e s ' , ~ , ~ ~ ,  1 , s - d i p o l a r  

c y c l o a d d i t i o n  b e i n g  o b s e r u e d  o n l y  w i t h  v e r y  r e a c t i v e  a z i n i u m  s y s t e m s  l i K e  

p h e n a n t r i d i n i u m  d e r l v a t i u e r 9 .  

The IH-nrrir s p e c t r a  f o r  compounds 9 showed a c l e a r  d i s a p p e a r a n c e  o f  t h e  

p y r 1 d i n 8 u m  p r o t a n  s i g n a l s ,  due t o  t h e  d i p o l a r  c h a r a c t e r  o f  t h e  p r o d u c t s .  The 

s t r u c t u r e  was c ~ n f i r n ~ r d  b v  X - r a y  c r y s t a l l o g r a p h y  o f  P c ,  r e p r e s e n t e d  i n  t h e  

scheme 3 .  611 d a t a  a r e  g i v e n  i n  T a b l e s  3-7. 

S e v e r a l  e ~ p e r i r r ~ e n t s  w e r e  c a r r i e d  o u t  t o  p r e p a r e  p r r i d t n 8 u m  r l i d e s  w i t h  two  

h e t e r o a r o m a t ! ~  s u s t ~ t u e n t s ,  l i k e  3 <scheme l ) ,  b y  n u c l e o p h i l i c  d i s p l a c e m e n t  w i t h  

an a r y l  ha1 i d e l l .  I n i t i a l  IY ,  2- a n d  4 - c h l o r u p ~ r i d i n e s  w e r e  u s e d ,  h u t  4 was 

r e c o v e r e d  u n t r a n s f a r m e d  in more  t h a n  80-85% y i e l d s .  The same was  o b s e r u e d  w l t h  

2- and  4 - n l  t r o c h l o r o h r n r r n e ,  a n d  o n l y  Z , 4 - d i n i t r u h a l o b r n z e n e s  p r o d u c e d  r l l d e s  

10, t h e  f l u o r i n e  d e r i u a t j u e  g l v i n g  t h e  h l g h e r  y i e l d .  A l t e r n a t i v e  
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Table 2. P h y l i ( a I  and S p r i i r o s r o p i r  Data of  Caupounds I t u  10 

C w d .  np ('C) n o l r r u l a r  I n i t o r b  
NO Formuha (vpm) 

46 175-176 C14HIIN3SCII 9.24 ( d ,  J.5.5 Hz, ZH); 8.69 (I, Ji7.8 Hz, 1H); 8.30-8.01 (K!, 3H); 

7.64-7.39 ( m ,  3H); 6.48 (5 ,  IH)  

5a 228-230 C21H15N30S 5.82 (d, >5.4 H z ,  2H); 8.46 (1, 5 ~ 7 . 2  Hz, IH); 8.05-7.82 (m, 4H); 

7.50-7.42 (m, 3H); 7.17 (C 5 ,  5H) 

5b 237-239 C21H14N403S.213H20 9.03 Id ,  5-5.6 H?, 2H); 8.46 ( t ,  Ji7.3 H2, 1H); 8.05-7.78 

(m, &H); 7.44-7.33 (m, 5H) 

k 267-268 CZIHI4N3OSCI .H20 9.01 (d, 5.5.5 k ,  2H); 8.46 (1, Jz7.4 H2, IH) ;  8.05-7.96 

(m, 4H); 7.47-7.38 ( m ,  2H); 7.18 (br r ,  5H) 

6a 226-227 ClbH1$3S3 9.10 (d, 5.5.4 HI, 2H); 8.76 I t ,  J=7.0 H2, !H); 8.24 

( t ,  J.7.O $42, 28); 7.91-7.>9 (m,  2H); 7.47-7.39 (m, 3H); 2.45 ( 5 ,  3H) 

6b 212-214 C16H1p3S3CI 9.11 ( d ,  J=d.l H?, 2H); 8.76 (1, J=7.4 H2, IH); 8.23 

(l, P 7 . 2  Hz, 2H); 8.04-7.87 (m, In);  7.62-7.35 (m, 3H); 2.46 ( 5 ,  3H) 

" t i s f a r t o r y  microanalyses were obtained f o r  111 new cmpounds d c r c r l b ~ d ,  w t t h i n  0.rL error. 

b In M U - d b  

c k w r l b l d  i n  r r f . 5 .  



Table 2 (Cont.). P h y s t i l l  and Spr r t ro rcop ic  Data o f  Lmmpounds 4 t u  10 

Cmpd. np ('C) Molecular I H * ~ ~  
No Formulaa (pp') 

7 1  217-218 C17H16N3S31 5.35 (d, 5.5.5 L, 2H); 8.52 (1, 5 ~ 7 . 6  HI, >H); 8.43 

(1, 5.7.4 HI, 28); 8.06-7.75 (m,  2H); 7.60-7.53 (m, 3H); 

2.71 (s, 3H); 1.54 ( 5 ,  3H) 

5.36 (d, Jz5.6 HI, ?H); 8.93 i t ,  5 ~ 7 . 3  L, ]H); 8.44 

( t ,  J=7.0 Hz, 2H); 8.16-8.05 ( m ,  !H); 7.70-7.48 ( m ,  W ;  

2.71 i s ,  3H); 2.54 ( 5 ,  3H). 

8a 200-203 C21H14N4S2.H20 5.05 (d ,  J.5.5 HI, ?H); 8.63 (1, J i7 .1 HI, IH); 8.15 

( t ,  J.6.8 H2, 2H); 7.85-7.74 (m, 2H); 7.63-7.15 (m, 5H) 

8b 134-135 C21H15N4S2CI .H20 8.76 i d ,  5 ~ 5 . 7  H i ,  ?H); 8.54 i t ,  5 ~ 7 . 4  H2, IH); 8.15-7.84 

(m, 3H); 7.64-6.87 (m,5H) 

8c 116-117 C21H15N4S2CI .H20 5.03 (d, J=5.7 L, 2H); 8.21 (1, J.7.5 HI, IH); 8.13-6.53 

(m, 12H) 

9b 273-275 C21Hl$i4S2CI 10.05 id ,  Jr6.2 Hr, IH); 8.04-7.06 in, 14H) 

PC 310-312 C21H1$4S2CI .U3CI2CH2 10.15 (d, J.6.l H2, ]H); 8.05-7.15 (m, 14Hi 

lOa 180-182 12(IHIJNqOS 5.10 ( d ,  Jz5.5 Hz, IH ) ;  8.64-8.55 (m, ?H), 8.15 (1, 5.6.8 H?, 2H); 

7.92-7.72 (m, 3H); 7.57-6.71 (m, 4H) 

* S a t i s f a i t o r r  mirroanalYPer were ubta ined fop a l l  new rwpounds dsscrlbed, within 0 . U  error. 

I n  M O - d d  
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T a b l e  3 .  S t r u c t u r e  nf C.onlpuund Pc. Atonl ic  P a r a m e t e r s  fur 

Non-Hydrogen A t o m s .  C o o r d l n a t e s  a n d  T h e r m a l  P a r a m e t e r s  as 

UeQ = (U. .a *a*a.a.cos(a.,a.)).~o 3 
I J i  J 1 J  I J 

H t o m  X Y z 'EW 

T a h l e  4. E . t r u c t u i e  of Cclnlpound Pc. A t o m i c  P a r a m e t e r s  f o r  

Hydrogen Atoms.  C o o r d l n a t e s  a n d  T h e r m a l  P a r a m e t e r s  as  

e x p i - 8  n 2 ~ i i s i n  o / A  ) 2 )  .1[13 

Atom X / -  I/ h  ;/c U 



T a b l e  5. Structure o f  Compound 9 c .  Bond Distances ( A )  

N1 - C22 
C2 - 53 
C4 - C5 
L5 - S6 
S6 - C7 
C7 - Cl0 
C10 - C11 
C11 - C12 
C13 - C14 
C14 - C15 
N17 - C22 
Cl? - c20 
C21 - C22 
C23 - C:28 
C25 - C26 
C27 - C28 
C130- C31 

Scheme 3 
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T a b l e  6 .  S t r u c t u r e  of Conspound Pc. Rurld Ang les  

T a b l e  7 .  S t r u c t u r e  of Compound P c .  T o r s l o n  engles 



Tab1 r 8 .  M i c r o a t 8 a l y s r ~  Calcd ( % j  
Found <;.:> 

C o m p o u n d  C H N S 
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r e c o v e r e d  ~ n t r a i ~ s f o r m r d  i n  n,orr t h a n  80-85% y i e l d s .  T h e  same w a s  o b s e r v e d  W !  t h  

2- a n d  4 - n i t r u c h l u r a b e n z e n e ,  a n d  o n l y  2 , 4 - d i n l t r o h a l n b e n z e n e s  p r o d u c e d  r l i d e s  

1 0 ,  t h e  f l u o r i n e  d e r i u a t ~ u e  g l u i n g  t h e  h i g h e r  y l r l d .  A I  t r i n a t l v e  a p p r o s c h r s  t o  3 

a r e  b e i n g  d e u c l  o p p r d .  

EXPERIMENTAL 

M e l t i n g  points w e r e  d e t ~ r m l r ~ e d  on a B u c h i  5MF-20 a n d  a r e  u n c o r r e c t e d .  Ir 

s p e c t r i  w e r e  r e c o r d e d  o n  P e r K i n  E l m e r  883 or  131U S p e c t r o p h o t o m e t e r s .  ~ H - N ~ P  

s p e c t r a  w e r e  e b t a l n e d  o n  B i m ~ K e r  WP 6 0  W C  a n d  ' Ja r ian  FT-BOA instruments u s i n g  T11S 

as. i n t r i n a l  r e f e r e n c e .  H1 I I - r 2 - ( 5 ' p h e n y l  ) t h i a d t a z o l  y l m v t h y l  ) p y r  ~ d i n i u m  i o d i d e s  

4 w e i s  p r e p a r e d  as i n  r e f .  f r i , m  l - ~ m e t t ~ y l t t ~ ~ u t t ~ i o ~ a r t ~ o n r l ~ ~ ~ ~ ~ t t ~ y l ) ~ ~ ~ ~ ~ i d ~ r ~ i ~ m ~  

i o d l d e  a n d  t h e  c o r r e i p o n d l n g  p h e n y l  h r d r a z i d r .  

P r e p a r a t i o n  o f  Y l i d e s  5 and 8. G e n e r a l  p r o c e d u r e :  T o  a w e l l  s t l r r e d  s u c p r n s l o n  

o f  t h e  corresponding p y r i d i n i u r n  s a l t  4 ( 1  mrnol )  i n  50:: aqueous p o t a s s i u m  

c a i t u n a t r  ( 1 0  m1 i a n d  d i r h l o r o n ~ r t a n r  ( 1 0  m1 i ,  t h e  c u r r e t p c m n d i r l y  r l r c t r o p h i  l r  

( 1 . 2  rnmol)  w a s  a d d e d .  H f t a r  v i g o r u u s  ~ t l r r i n g  a t  room t e m p e r a t u r e  f o r  t h e  t l m e  

g l u r n  i n  T a h l r  I , t h e  r r a c t i a r l  i r i i x t u r r  w a s  e x t r a c t e d  w i t h  d i c h l o r o n ~ e t h a r i r ,  a n d  

t h e  organic s o l u t  ton w a s  d r i e d  o v e r  MgS04,  c o n r e n t r a t e d  a n d  c h r u s a t o g r a p t ~ e d  

i s l l i c a  g e l  6 0  M e r c U ,  2 3 0 - 4 0 0  m e s h )  w t t h  d i c h l o r o m e t h a n r - a c e t o n e  < 1 : 1 1  as 

r l u e n t .  

i n  t h e  r e a c t i o n  o f  4 W $  t h  p h e n y l  i i o t h l c l c y a n a t e  t w o  m a i r ,  p r o d u c t s  w e r e  d e t e c t e d ,  

a n d  t h e  r e s t d u e  f r o m  d i c h l o r a m e t h a n e  e x t r a c t  w a s  c h r u r n a t o g r a p h e d  ! S #  l c a  g e l  6 0  

l < a r c k ,  230-4UU m e s h )  w i t h  h r x a n e - e t h r l  h c r t a t r  i 7 : 3 )  t o  g l u e  5, a n d  t h e n  w i t h  

d i c h l o r u m r t h a n e - a c e t o n e  ( 1 : l i  t o  g i v e  B. A l l  c o m p o u n d s  9 w e r e  r e c r y s t a l l i s e d  

f r o m  r t h a n n l .  H o w r u e r ,  r e c r y s t a l l i z a t i o n  o f  B i n  t h e  zame w a y  a l w a y s  c a u s e d  

p a r t i a l  c o n v e r s ~ o n  i n t o  5. F i n a l l y ,  t h e *  w e r e  p u r  ( t i e d  by t w o  runs t h r o u g h  a 

c h r o m a t o g r a p h i c  cclurnrm as d e s c r i b e d ,  u s i n g  d ~ c h l o r o m e t h a t # e - a c e t o n e  ( l : ! )  a: 

e l u e n t .  

P r e p a r a t i o n  o f  Y l  i d e s  6. T o  a w e l l  s t i r r e d  : u s p e n s i o n  o f  t h e  c o r r e s p o n d i n g  

p y r i d ~ n l u m  s a l t  4 r l  m m o l )  ~n 50% aqueous p o t a s s i u m  c a r b o n a t e  ( l 0  m ? ) ,  a 

s o l u t i o n  o f  m e t h y l  i o d i d e  c2 m m o l )  ~n c a r b o n  d i s u l p h i d e  ( 1 0  ml i w a s  a d d e d .  

A f t e r  s t i r r i n g  a t  r o o m  t e m p e r a t u r e  f a r  2 4  h .  y l  i d e s  6 w e r e  c o l l e c t e d  a s  a 

p r e c i p l t i t r  w h i c h  w a s  r r c r r s t s l l i s r d  f rom,  r t h a n o l .  

P r e p a r a t i o n  o f  K e t e n e  D i t h i o a c e t a l s  7. T h e  p r o c e s s  w a s  t h e  same f o r  

cwr lpounds  6, b u t  u r l r l g  a l a r g e r  e x c e s s  o f  m e t h y l  l o d t d r  r Z 5  m m o l ) .  o f t e r  

stirring a t  r o o m  t e m p e r a t u r e  f o r  5 d a y s ,  t h e  r e a c t i o n  m i x t u r e  w a s  e x t r a c t e d  w l t h  



d i c h l o r o m e t h a n e ,  a n d  t h e  e x t r a c t  was  d r l e d  o v e r  IIZ1Qii4, c c , r , c r n t r a t r d ,  a n d  t h e  

r e s i d u e  w a s  r e c r y s t a l l  i s r d  f r o r ,  m e t h a n o l ,  f l e l d l n g  t h e  c o r r e s p o n d i n g  7 as 

d e s c r i b e d  in T a b l e  1 .  

P r e p a r a t i o n  of Y l i d e  10.  T o  a s t i r r e d  n , i z t i i r e  o f  p o t a s s l u m s  c a r b o n a t e  it. rnrnul) i n  

w a t e r  ( 2  m l )  a n d  a c e t o n e  1 1 0  m l , ,  4a ( 3  m m o l l  w a s  a d d e d .  A f t e r  1 0  m i n ,  t h e  2, 

4 - d i n ,  t r a h i l o h e n 2 r n e  c:: rnmo l )  was a d d e d  d r o p w i s e  ( t h e  f I u o r i d e ,  o r  ail s m a l l  

p o r t t o n s  ( t h e  c h l u r l d e )  t o  t h e  d e e p  , e l l o w  s o l u t 8 o n .  T h e  r e a c t i o n  m i x t u r e  w a s  

i t t r i e d  o u a r n 8 g h t  a t  r o o m  t e m p e r a t u r e .  T h e  c r u d e  y 1  i d r  w a s  e x t r a c t e d  w l  t h  

d i c h l o r o m e t h a n e ,  t h e  e x t r a c t  w a s  d r i e d  o v e r  M g S 0 4 ,  c c m n r r n t r r t e d  a r l d  

c h r o m a t o g r r p h e d  ( s i l i c a  g e l  SO M e r i t ,  2 3 0 - 4 0 0  m e s h )  w i t h  d l c h l o r u m e t h a n e - a c e t o n e  

i 1 : I j  a s  r l u e n t .  

C r y s t a l  data. Campuund  Pc. C21H1Ly4S2C1 . 2 x 3  CH2C12. a = 1 1 . 4 6 0 ( 4 ) ,  b = 

1 1 . 5 1 4 : 5 ) ,  c = 9 . 5 9 6 1 3 1  :,C%= 9 5 . 3 1 ( 3 ) .  p =  1 1 1 . 6 2 ( 2 ) ,  Y= 7 3 . 1 0 ( 3 ) ' ,  U = 

Q - 
1 1 2 6 . 1 ( 8 > A A ,  M = 5 0 5 . 8 6 5 ,  L = 2 ,  DC = 1 . 4 9 2  g/cmf3, F (O0O)  = 5 1 6 ,  p = 6 . 0 3 6  

c m - ] ,  s p a c e  group P-I . 
C r y s t a l l o g r a p h i c  Measuremen ts .  Srnlnietr ,. l r l d e p e n d e n t  r - r i l e i t i o n s  o f  a p r i s n f a t ~ c  

c r y s t a l  ( 0 . 2 O x O . l O x 0 . 4 U  mm) were c o l l e c t e d  on an E n r a t - N u n l u s  CAD4 four-circle 

d8 f i r a c t o r n e t e r  W #  t h  g r a p h !  t r - m o n o c t ~ r u i n a t e d  Mo  K m  = C1.7170 A r a d i a t i o n .  6 5 3 0  

r e f l  e c t i o n i  w e r e  m e a s u r e d  h u t  o n l i  2 3 9 3  w e r e  c a n s i d e r e d  as o b s e r v e d  applying t h e  

i o n d i  t i o n s  I > 2 m I j  a n d  i r l c l u d e d  i n  t h e  r e f i n e m e n t .  I n t e n 5 1  t >  d a t a  up t o  R = 30", 

- 1 5 h l  - 1 6 k  O < l  < 1 2 > ,  O / 2 0  s c a n  made .  

X-Ray S t r u c t u r e  A n a l y s i s .  T h e  MULTAN 8 0  l2 ccamput rv  p rograms w i a  8ni t i a l  IY 

u s e d  a n d  r e v e a l e d  a p a r t  o f  t h e  r n a l e c u l e ,  w h i c h  w a s  u s e d  as l n p u t  o f  t h e  D I R D I F  

p rc ,g ran ,  13 .  This s h o w e d  t h e  c o m p l e t e  m o l e c u l e  a n d  o t h e r  t h r e e  p e a c Y s  b s l o n g i r t g  

t o  a s o l v a t l n g  CH2C12, having a h i g h  t h r i m a l  a g i t a t i o n .  I 5 o t r o p i c  r u c l e s  arid one 

a n ~ s o t r u p ~ c  c y c l e  o f  l e a s t  squares r e f  l n e m e n t  w e r e  a p p l i e d  t a  a l l  a t o m s  and 

p r o g r e c s i u e  r c f  inement:.  w e r e  made w i t h  t h e  f i n e d  CH2C12 m o l e c u l e .  P o s ~  t  t o n 5  o f  H 

a t o m s  v ~ e r r  f o u n d  f r o m  A F  a n d  g e o m e t r i c a l  i o n s t d e r a t i o n s  a n d  were n u n  r e f i n e d .  

T h e  f trial a g r e e m e n t  p a i a r r ~ r t e r  R  w a s  0 , 0 8 5  ( A / E  max = 0.07). The  max imum h e  l g h t  

i n  f l n a l  F s y n t h e s i s  w a s  0 . 2 0  o u t  t h e  a r o u n d  o f  t h e  CH2CIi a tonss,  d u e  t o  t h e i r  

d i s o r d e r e d  c h a r a c t e r .  S c a t t e r i n g  a n d  a n o m a l o u s  d i s p e r s ~ o n  f a c t o r s  h a v e  b e e n  

t a U r r l  f rom, I n t r r n a t  , o r l a l  T a b l e s  f o r  X - R a y s  C r y s t a l  l o g r a p h y  1 4 .  C a l c u l a t i o n s  h a v e  

been p e r f o r m e d  w l t h  t h e  :<-Rar 7 6  S y s t e m  15. Scheme 3  shccws a u i e w  o f  t h e  

m o l e c u l e  w i t h  t h e  a t o m i c  numbering u s e d  i n  t h e  c r y s t a l l a g r a p h i c  s t u d y .  
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