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SUB-STRUCTURE S E A R C H I N G  U S I N G  THE I N D E X  C H E M I C U S  R E G I S T R Y  S Y S T E f i l  - 

Eugene G a r f i e l d ,  G a b r i e l l e  S .  Revesz ,  Hayes  A .  D o r r ,  
M a r i a  M .  C a l d e r o n ,  A n d r e a  W a r n e r  

P r e s e n t e d  a t  t h e  4 t h  M i d d l e  A t l a n t i c  R e g i o n a l  M e e t i n g ,  

F e b r u a r y  1 2 - 1 4 ,  1969  
A m e r i c a n  C h e m i c a l  S o c i e t y ,  W a s h i n g t o n ,  D.C.  

D u r i n g  t h e  p a s t  1 5  m o n t h s ,  IS.1 h a s  e n c o d e d  a p p r o x i m a t e l y  200,000 
new c h e m i c a l  compounds i n  W i s w e s s e r  L i n e  N o t a t i o n  ( W L N ) .  T h i s  i n f o r -  
ma l - ion  i s  now b e i n g  u s e d  i n  a s e r v i c e  known a s  t h e  I n d e x  C h e m i c u s  
-- R e g i s t %  --- System_. The s e r v i c e  i s  b e i n g  r e g u l a r l y  s u p p l i e d ,  o n  a 
m o n t h l y  b a s i s ,  t o  a g r o u p  o f  i n d u s t r i a l ,  g o v e r n m e n t  a n d  a c a d e m i c  
o r g a n i z a t i o n s  i n  t h e  f o r m  o f  p r i n t o u t s  a n d  m a g n e t i c  t a p e s .  The p r i n t -  
o u t  i s  a h i e r a r c h i c a l l y  a r r a n g e d  i n d e x  i n  w h i c h  c l a s s e s  o f  compounds 
a r e  g r o u p e d  t o  p e r m i t  v i s u a l  s c a n n i n g  f o r  compounds c o n t a i n i n g  s p e c i f i c  
s u b - s t r u c t u r e  c h a r a c t e r i s t i c s .  The t a p e s  a r e  s u s c e p t i b l e  t o  b o t h  
s i m p l e  a n d  c o m p l e x  s e a r c h i n g ,  u s i n g  a s e r i e s  o f  p r o g r a m s  d e v e l o p e d  by  
I S 1  and  o t h e r s .  S i m p l e  s e a r c h  p r o g r a m s  s u c h  a s  o n e  u s i n g  t h e  f l o a t i n g  
s tem,  p e r m i t  l o c a t i o n  o f  c o d e  f r a g m e n t s  embedded i n  WLN i n  v a r i o u s  
c o m b i n a t i o n s .  M o r e  c o m p l e x  p r o g r a m s  i n v o l v e  c o n v e r s i o n  o f  t h e  i n p u t  
n o t a t i o n s  t o  c o n n e c t i v i t y  t a b l e s .  The t a p e s  a r e  a l s o  u s e d  f o r  S D I  
s y s t e m s ,  e m p l o y i n g  " w o r d "  and  o t h e r  s e a r c h i n g  t e r m s  i n  a d d i t i o n  t o  t h e  
WLN f r a g m e n t s .  T h i s  p a p e r  w i l l  r e p o r t  o n  t h e  u s e  o f  t h e  t a p e s  b y  I C R S  
s u b s c r i b e r s  and  on t h e  s t a t u s  o f  more  e l a b o r a t e  p r o g r a m s  t h a t  w i  I 1  
p e r m i t  c o n v e r s i o n  o f  WLN n o t a t i o n s  t o  a s u b s c r i b e r ' s  i n d i v i d u a l i z e d  
f r a g m e n t  c o d e .  
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The I n d e x  .Chemi,cus R e g i s t r y  S y s t e m  i s  d e s i g n e d  t o  

s o l v e  t h e  p r o b l e m  o f  p r o v i d i n g  c h e m i s t s  w i t h  c u r r e n t  and 

r e t r o s p e c t i v e  c h e m i c a l  i n f o r m a P i o n  r e p o r t e d  i n  t h e  I n d e x  

Chemi tug. 

S i n c e  t h e  I n d e x  C h e m i c u s  h a s  b e e n  d e s c r i b e d  e l s e w h e r e  ( 1 )  

we w i l l  n o t  r e p e a t  h e r e  i n  d e t a i l  t h e  c h a r a c t e r i s t i c s  ocf 

t h a t  w e e k l y  p u b l i c a t i o n .  I t  i s  s u f f i c i e n t  t o  s t a t e  t h a t  

- IC p r o v i d e s  d e t a i l e d  a b s t r a c t s  o f  j o u r n a l  a r t i c l e s  w h i c h  

r e p o r t  new c h e m i c a l  c-ompounds o r  c h e m i c a l  r e a c t i o n s .  

On t h e  o t h e r  hand  l C R S  h a s  n o t  b e e n  d e s c r i b e d  i n  t h e  

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

c h a r a c t e r i s t i c s  i s  n e c e s s a r y  t o  a n  u n d e r s t a n d i n g  o f  o u r  

m a i n  t o p i c  --  s e a r c h i n g  f o r  s u b - s t r u c t u r e s ,  b o t h  c u r r e n t l y  

: 

a n d  r e t r o s p e c t i v e l y ,  u s i n g  t h e  I n d e x  C h e m i c u g  R e g i s t r y  Sys tem.  

-- l C R S  c o n s i s t s  e s s e n t i a l l y  o f . f o u r  d a t a  f i l e s :  1 )  WLN 

M a g n e t i c  t a p e s ,  2 )  - I C  B i b l i o g r a p h i c  Tape,  3 )  WLN P r i n t o u t s ,  

4 )  I n d e x  C h e m i c u s  w e e k l y  i s s u e s .  

The WLN Tapes  ( S l i d e  # 1 )  c o n t a i n  u n i q u e  s t r u c t u r a l  

d e s c r i p t i o n s  o f  a l l  new compounds r e p o r t e d  i n  t h e  I n d e x  

Chemicus .  T h e s e  d e s c r i p t i o n s  a r e  i n  t h e  fo rm o f  W i s w e s s e r  

L i n e  N o t a t i o n s .  The WLN t a p e s  a l s o  c o n t a i n  m o l e c u l a r  

f o r m u l a s  a n d  r e g i s t r y  numbers  w h i c h  i d e n t i f y  an  e x a c t  

l i n e  i n  t h e  numbered I n d e x  C h e m i c u s  a b s t r a c t  w h e r e  a s t r u c t u r a l  
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d i a g r a m  and  o t h e r  i n f o r m a t i o n  i s  g i v e n .  

The B i b l i o g r a p h i c  Tape ( S l i d e  H2) p r o v i d e s ,  i n  

m a c h i n e  l a n g u a g e ,  m o s t  o f  t h e  d a t a  p r o v i d e d  i n  t h e  p r i n t e d  

I n d e x  C h e m i c u s .  a b s t r a c t s  i n c l u d e  m o l e c u l a r  f o r m u l a s ,  

c o d e s  f o r  new r e a c t i o n s  and  a n a l y t i c a l  i n s t r u m e n t a t i o n ,  

s u b j e c t - i n d e x  t e r m s  a s s i g n e d  by  c h e m i s t s  i n c l u d i n g  t e r m s  

r e l a t e d  t o  t h e  p r o p e r t i e s  a n d  b i o l o g i c a l  a c t i v i t y  o f  t h e  

compounds a n d  t h e i r  u s e s  o r  u s e  p r o f i l e s .  The b i b l i o g r a p h i c  

c i t a t i o n  i s  a l s o  i n c l u d e d  i n  t h e  t a p e s .  

I n  S l i d e  # 3  y o u  s e e  a p o r t i o n  o f  t h e  m o n t h l y  WLN p r i n t -  

o u t  i n  w h i c h  t h e  i n f o r m a t i o n ' f r o m  t h e  WLN t a p e  h a s  been  

a l p h a b e t i z e d .  

I n  S l i d e  r44 y o u  see  a p a g e  f r o m  t h e  c o r r e s p o n d i n g  Kc- 
a b s t r a c t  i d e n t i f i e d  t h r o u g h  t h e  WLN p r i n t o u t .  

The WLN has  b e e n  e x t e n s i v e l y  d e s c r i b e d  e l s e w h e r e  ( 2 ) .  

I t  i s  s u f f i c i e n t  t o  s a y  t h a t  t h e  WLN Tapes c a n  be  s e a r c h e d  

f o r  b o t h  " p a r e n t "  o r  g e n e r i c  s t r u c t u r e s  o r  more s p e c i f i c  

s u b . s t r u c t u r e s .  W h i l e  t h e r e  a r e  many i n s t a n c e s ,  e s p e c i a l l y  

I n  S D I  u s e s ,  i n  w h i c h  t h e  K B i b l i o g r a p h i c  Tapes a r e  used  t o  

augmen t  s u b - s t r u c t u r e  s e a r c h e s ,  t h e  p r i m a r y  s u b - s t r u c t u r e  

s e a r c h i n g  c a p a b i l i t y  i s  d e r i v e d  f r o m  t h e  WLN e n c o d i n g  as  

r e f l e c t e d  i n  t h e  WLN T a p e s .  Fo r  e x a m p l e ,  a r a t h e r  g e n e r i c  

s e a r c h  c o u l d  be  c o n d u c t e d  f o r  a l  I o r t h o - s u b s t i t u t e d  - -  a n i l i n e  

compounds.  ( S t i d e  # 5  shows s e v e r a l  s u c h  compounds and  WLN 

c o d e s .  1 

I t  i s  i m p o r t a n t  t o  n o t e  t h a t  many s e a r c h e s  c a n  b e  done 

b y  s i m p l y  r e f e r r i n g  t o  t h e  m o n t h l y  o r  a n n u a l  I C R S  p r i n t o u t s .  

I n  S l i d e  8 6  a s e a r c h  f o r  s u b s t i t u t e d  adaman tanes  i s  shown.  
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O f  e q u a l  i m p o r t a n c e  i s  t h e  u s e  o f  t h e  p r i n t o u t s  t o  f o r -  

m u l a t e  m a c h i n e - s e a r c h  q u e s t i o n s .  The p r i n t o u t s  f r e q u e n t l y  

e n a b l e  t h e  u s e r  t o  e s t i m a t e  t h e  number  o f  compounds w h i c h  

a n s w e r  a g i v e n  q u e s t i o n .  I n  t h i s  way he c a n  d e t e r m i n e  how 

p r e c i s e  t h e  q u e s t i o n  s h o u l l d  be t o  r e c e i v e  a r e a s o n a b l e  

number  o f  r e s p o n s e s .  

On t h e  o t h e r  h a n d  t h e  jC- B i b l i o g r a p h i c  T a p e  c a n  be  

u s e d  t o  f u r t h e r  q u a l i f y  t h e  r e s u l t s  o f  a WLN-Tape s e a r c h .  

I f  a r e t r o s p e c t i v e  s e a r c h  o f  t h e  WLN f i l e  p r o d u c e s  a l a r g e  

number  o f  c a n d i d a t e  compounds,  t h e  I C  B i b l i o g r a p h i c  f i l e  

c a n  be  u s e d  t o  i n d i c a t e  t h o s e  p a p e r s  i n  w h i c h  c e r t a i n  b i o -  

l o g i c a l  o r  o t h e r  p r o p e r t i e s ,  a c t i v i t i e s ,  u s e s  o r  a n a l y t i c a l  

m e t h o d s  h a v e  been  r e p o r t e d .  The I n d e x  Chemicus  i t s e l f  c a n  

t h e n  be  u s e d  f o r  m a k i n g  t h e  f i n a l  s e l e c t i o n s  f r o m  t h e  c a n -  

d i d a t e s  p r o d u c e d  by  t h e  c o m p u t e r  s e a r c h .  The m o s t  i m p o r t a n t  

s e l e c t i o n  c r i t e r i o n  & p r i n t e d  a b s t r a c t  p r o v i d e s  i s  t h e  

s t r u c t u r a l  d i a g r a m  o r  t h e  f l o w  d i a g r a m  o f  t h e  r e a c t i o n  i n  

w h i c h  t h e  compound o c c u r s .  As shown i n  S l i d e  8 7 ,  K's 

a b s t r a c t  u s u a l l y  a l s o  c o n t a i n s  an  a u t h o r - p r e p a r e d  summary 

o f  t h e  p a p e r .  L a t e r  o n  r e f e r e n c e s  w i l l  be  made t o  p r o g r a m s  

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

p r i n t e r .  

- 

- The W I S W E S S E R  LINE-FORMULA NOTATION (WLN) 

T o  f u l l y  u t i l i z e  t h e  s u b - s t r u c t u r e  s e a r c h  c a p a b i l i t i e s  

o f  I C R S ,  o n e  m u s t  u n d e r s t a n d  t h e  W i s w e s s e r  L i n e  N o t a t i o n .  

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

WLN i n  d e t a i l .  However ,  a s  w i l l  b e  seen ,  i t  i s  n o t  n e c e s s a r y  

f o r  a c h e m i s t  t o  m a s t e r  e v e r y  d e t a i l  o f  WLN i n  o r d e r  t o  u s e  

t h e  r e s u l t s  o f  a s e a r c h .  
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I n  S l i d e  #8 ,  y o u  see  t h e  l i s t  o f  W L N  s y m b o l s .  As a 

f u r t h e r  e x a m p l e  o f  WLN, some s u b s t i t u t e - d  3 - p y r a z o l i d o n e s  

a r e  shown i n  S l i d e  # 9 .  These  a r e  f o u n d  i n  th.e p r i n t e d  

v e r s i o n  o f  t h e  WLN t a p e  u n d e r  T5NNVTJ. O b v i o u s l y  a n y  c l e r k  

c a n  f i n d  t h i s  s e c t i o n  o f  t h e  p r i n t o u t  o n c e  t h e  t e r m  p y r a -  

t o l i d o n e s  i s  i n c l u d e d  i n  a s e a r c h  d i c t i o n a r y .  L a t e r  o n  

we i n t e n d  t o  i n c o r p o r a t e  s u c h  common t e r m s  i n  t h e  p r i n t o u t .  

I n  a s e a r c h  o f  t h i s  k i n d ,  i t  i s  r e l a t i v e l y  e a s y  t o  

v i s u a l l y  s c a n  t h e  r e m a i n d e r  o f  e a c h  n o t a t i o n . f o r  s u b s t i t u e n t s  

i n  t h e  r e m a i n i n g  a v a i l a b l e  p o s i t i o n s .  

I t  i s  o n e  t h i n g  t o  p r o v i d e  a m a c h i n e  r e a d a b l e  f i l e  

o r  t a p e  o f  e n c o d e d  compounds and  s u b j e c t  d e s c r i p t i o n s - - i t  

i s  a n o t h e r  t h i n g  t o  u s e  t h a t  f i l e  t o  p r o v i d e  i n f o r m a t i o n  

t o  t h e  u l t i m a t e  user. T o  u s e  s u c h  a f i l e  o n  a c o m p u t e r  

o b v i o u s l y  r e q u i r e s  p r o g r a m s  o r  s o f t w a r e - - a n d  t h i s  i m p l i e s  

a s y s t e m .  The R A D I I C A L  Sys tem i s  t h e  s o f t w a r e  c o m p o n e n t  

o f  t h e  I C R S .  

R e t r i e v a l  and A u t o m a t i c  D i s s e m i n a t i o n  o f  I n f o r m a t i o n  

f rom I n d e x  C h e m i c u s  a n d  L i n e  N o t a t i o n s  (RADI ICAL)  

T h e r e  h a v e  b e e n  many p r o g r a m s  w r i t t e n  f o r  m a c h i n e  

s e a r c h i n g  o f  a WLN f i l e .  F o r  e x a m p l e ,  Hyde and Thompson ( 3 )  

a t  I C I  h a v e  d e s c r i b e d  p r o g r a m s  t o  c o n v e r t  WLN i n t o  c o n n e c t i v i t y  

t a b l e s .  They  h a v e  a l s o  w r i t t e n  p r o g r a m s  t o  c o n v e r t  l i n e  

n o t a t i o n s  t o  s t r u c t u r a l  d i a g r a m s .  F r a c t i o n  ( 4 )  a t  NBS and 

K u l p i n s k y  o f  t h e  U n i v e r s i t y  o f  P e n n s y l v a n i a  (5) h a v e  a l s o  

w r i t t e n  a l g o r i t h m s  w h i c h  c o n v e r t  WLN t o  c o n n e c t i v i t y  t a b l e s .  

B a r n a r d  ( 6 )  o f  J .  T .  B a k e r  8 Co. and F i n l a y  ( 7 )  o f  P f i z e r  

R e s e a r c h  C e n t e r  d e v e l o p e d  p r o g r a m s  f o r  a " P e r m u t e d  WLN" 

I n d e x  a s  d i d  G e l b e r g ,  a t  a l  ( 8 ) .  
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I n  S l i d e  #8 ,  y o u  see  t h e  l i s t  o f  W L N  s y m b o l s .  As a 

f u r t h e r  e x a m p l e  o f  WLN, some s u b s t i t u t e - d  3 - p y r a z o l i d o n e s  

a r e  shown i n  S l i d e  # 9 .  These  a r e  f o u n d  i n  th.e p r i n t e d  

v e r s i o n  o f  t h e  WLN t a p e  u n d e r  T5NNVTJ. O b v i o u s l y  a n y  c l e r k  

c a n  f i n d  t h i s  s e c t i o n  o f  t h e  p r i n t o u t  o n c e  t h e  t e r m  p y r a -  

t o l i d o n e s  i s  i n c l u d e d  i n  a s e a r c h  d i c t i o n a r y .  L a t e r  o n  

we i n t e n d  t o  i n c o r p o r a t e  s u c h  common t e r m s  i n  t h e  p r i n t o u t .  

I n  a s e a r c h  o f  t h i s  k i n d ,  i t  i s  r e l a t i v e l y  e a s y  t o  

v i s u a l l y  s c a n  t h e  r e m a i n d e r  o f  e a c h  n o t a t i o n . f o r  s u b s t i t u e n t s  

i n  t h e  r e m a i n i n g  a v a i l a b l e  p o s i t i o n s .  

I t  i s  o n e  t h i n g  t o  p r o v i d e  a m a c h i n e  r e a d a b l e  f i l e  

o r  t a p e  o f  e n c o d e d  compounds and  s u b j e c t  d e s c r i p t i o n s - - i t  

i s  a n o t h e r  t h i n g  t o  u s e  t h a t  f i l e  t o  p r o v i d e  i n f o r m a t i o n  

t o  t h e  u l t i m a t e  user. T o  u s e  s u c h  a f i l e  o n  a c o m p u t e r  

o b v i o u s l y  r e q u i r e s  p r o g r a m s  o r  s o f t w a r e - - a n d  t h i s  i m p l i e s  

a s y s t e m .  The R A D I I C A L  Sys tem i s  t h e  s o f t w a r e  c o m p o n e n t  

o f  t h e  I C R S .  

R e t r i e v a l  and A u t o m a t i c  D i s s e m i n a t i o n  o f  I n f o r m a t i o n  

f rom I n d e x  C h e m i c u s  a n d  L i n e  N o t a t i o n s  (RADI ICAL)  

T h e r e  h a v e  b e e n  many p r o g r a m s  w r i t t e n  f o r  m a c h i n e  

s e a r c h i n g  o f  a WLN f i l e .  F o r  e x a m p l e ,  Hyde and Thompson ( 3 )  

a t  I C I  h a v e  d e s c r i b e d  p r o g r a m s  t o  c o n v e r t  WLN i n t o  c o n n e c t i v i t y  

t a b l e s .  They  h a v e  a l s o  w r i t t e n  p r o g r a m s  t o  c o n v e r t  l i n e  

n o t a t i o n s  t o  s t r u c t u r a l  d i a g r a m s .  F r a c t i o n  ( 4 )  a t  NBS and 

K u l p i n s k y  o f  t h e  U n i v e r s i t y  o f  P e n n s y l v a n i a  (5) h a v e  a l s o  

w r i t t e n  a l g o r i t h m s  w h i c h  c o n v e r t  WLN t o  c o n n e c t i v i t y  t a b l e s .  

B a r n a r d  ( 6 )  o f  J .  T .  B a k e r  8 Co. and F i n l a y  ( 7 )  o f  P f i z e r  

R e s e a r c h  C e n t e r  d e v e l o p e d  p r o g r a m s  f o r  a " P e r m u t e d  WLN" 

I n d e x  a s  d i d  G e l b e r g ,  a t  a l  ( 8 ) .  
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A t  I S 1  we h a v e  d e v e l o p e d  a s o f t w a r e  s y s t e m  w h i c h  c a n  

be  u s e d  i n - t w o  modes- -one i s  f o r  I S 1  S o u r c e  T a p e s ,  a b y - p r o d u c t  

o f  t h e  S c i e n c e  C i t a t i o n  . I n d e x .  We c a l l  t h a t  mode l S l S  an  

a c r o n y m  f o r  I S 1  S e a r c h .  The o t h e r  mode i s  f o r  I C R S  T a p e s .  

We c a l l  t h a t  mode RADI ICAL- -an  a c r o n y m  f o r  R e t r i e v a l  a n d  

D i s s e m i n a t i o n  o f  I n f o r m a t i o n  b y  !C- and L i n e - n o t a t i o n s .  

-- l S l S  a n d  R A D l l C A L  a r e  c o m p l e t e l y  c o m p a t i b l e .  The b a s i c  

s o f t w a r e  i s  w r i t t e n  f o r  1BM 3 6 0 / 3 0  b u t  i s  e a s i l y  m o d i f i e d  

t o  a l a r g e r  360  s y s t e m .  RADl lCAL  u s e s  B a s i c  A s s e m b l y  

l a n g u a g e  and  r e q u i r e s  a 32K memory. 1 m i g h t  add t h a t  a t  

l e a s t  o n e  I C R S  u s e r  p l a n s  t o  u s e  t h e  R A D l l C A L  d o c u m e n t a t i o n  

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

F o r m u l a t i o n  o f  t h e  i n t e r e s t  p r o f i l e s  f o r  t h e  RADl lCAL  

s y s t e m  i s  q u i t e  f l e x i b l e .  Q u e s t i o n s  may c o m p r i s e  segmen ts  

o f  names o f  a u t h o r s ,  j o u r n a l  t i t l e s ,  ( o r  p o r t i o n s  t h e r e o f ) ,  

s u b j e c t  i n d e x i n g  t e r m s ,  w o r d s  i n  a r t i c l e  t i t l e s ,  p o r t i o n s  

o f  w o r d s  o r  s t e m s ,  word  c o m b i n a t i o n s , - o r g a n i z a t i o n a l  o r  

i n d u s t r i a l  names, e t c .  S e a r c h  e l e m e n t s  may be w e i g h t e d .  

o r  c o m b i n e d  i n  a m u l t i t u d e  o f  l o g i c a l  ( c o m b i n a t i o n a l )  o r  

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

i n  w h i c h  c e r t a i n  s e a r c h  e l e m e n t s  m u s t  o c c u r ,  and t h e  e n v i -  

r o n m e n t  i n  w h i c h  t h e y  m u s t  o c c u r .  

RAOl lCAL  s o f t w a r e  c o n s i s t s  o f  t h e  f o l l o w i n g  p r o g r a m s  shown 

i n  t h e  f l o w  c h a r t  o n  S l i d e  # l o .  

1 .  The q u e s t i o n  ( p r o f i l e )  u p d a t e  p r o g r a m  w i l l  d e l e t e ,  

add,  o r  c h a n g e  p r o f i l e  q u e s t i o n s  o n  t h e  i n p u t  t a p e .  The  

r e s u l t i n g  o u t p u t  t a p e  i s  a c c e p t a b l e  t o  t h e  S e a r c h  P r o g r a m .  

I t  i s  I n  A c c o u n t  Number and P r o f i l e  Number s e q u e n c e .  
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2.  The searcp-  p r o g r a m  c a n  s e a r c h  f o r :  

( a )  WORDS ( o n e  o r  m o r e  c h a r a c t e r s  s u r r o u n d e d  by  a 

b l a n k  s p a c e ) .  

( b )  STRINGS ( o n e  o r  more  c h a r a c t e r s  i n  s e q u e n c e )  

i n c l u d i n g  s p a c e s  ( s u c h  a s  t w o  w o r d s ) .  S t r i n g s  

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

o f  t h e  n o t a t i o n .  

( c )  PREFIXES ( i n i t i a l  s t e m )  m e a n i n g  a s e r i e s  o f  c h a r a c t e r s  

i n  s e q u e n c e ,  b u t  p r e c e d e d  by  a s p a c e  a n d  n o t  e n d i n g  

w i t h  a s p a c e .  

( d )  STEMS,  a s e r i e s  o f  c h a r a c t e r s  n o t  p r e c e d e d  o r  f o l l o w e d  

b y  a s p a c e ,  n o r  c o n t a i n i n g  a s p a c e .  

The t y p e s  o f  l o g i c  u s e d  w i t h  t h e  RADl lCAL  S e a r c h  P r o g r a m  

c a n  i n c l u d e :  

( a )  AND l o g i c  

( b )  OR l o g i c  ( i n c l u d i n g  e x c l u s i v e  o r )  

( c )  NOT l o g i c  ( i n d i c a t i n g  a b s o l u t e  NOT o r  w e l g h t e d  NOT)  

( d )  S A M E  WORD l o g i c  ( l o o k i n g  f o r  t w o  S e a r c h  Terms b u t  

o n l y  i f  i n  same w o r d )  

( e l  FOLLOWED BY l o g i c  ( t w o  words ,  s t r i n g s ,  s t e m s  o r  

p r e f i x e s ,  b u t  o n l y  i f  o n e  f o l l o w s  t h e  o t h e r ,  r a t h e r  

t h a n  p r e c e d e s ) .  

The s e a r c h  p r o g r a m  r e s u l t s  i n  a " h i t "  t a p e  w h i c h  m u s t  

be  s o r t e d  u n d e r  c o n t r o l  o f  t h e  s o r t  c o n t r o l  c a r d  d e c k .  

3 .  The S o r t  C o n t r o l  P r c g r a m  a n d  C a r d  Deck  s o r t s  t h e  " h i t "  

t a p e ,  The s o r t  r u n  a r r a n g e s  h i t s  i n  o r d e r  b y  a c c o u n t  number .  

The  s o r t e d  h i t  t a p e  t h e n  i s  u s e d  w i t h  t h e  p r i n t o u t  p r o g r a m .  
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4 .  The P r i n t o u t  Program_ p r i n t s  a s e p a r a t e  r e p o r t  o f  o n e  

o r  m o r e  p a g e s  f o r  e a c h  a c c o u n t  number .  I n p u t  t o  t h e  P r i n t o u t  

P r o g r a m  i s  t h e  s o r t e d  " h i * "  t a p e ,  and  a n  A c c o u n t  Number 

A d d r e s s  Tape.  A c c o u n t  numbers  w i t h  n o  h i t s  d u r i n g  s e a r c h  

r u n s  a r e  i d e n t i f i e d ,  and  t h e  s t a t e m e n t  "NO H ITS FOR THIS 

ACCOUNT AND PROFILE'' i s  p r i n t e d .  I f  f o r  some r e a s o n  t h e r e  

a r e  h i t s  w i t h o u t  m a t c h i n g  A c c o u n t  Numbers,  t h e  r e p o r t  p r i n t s  

t h e s e  o u t  w i t h o u t  an  a d d r e s s ,  u n d e r  t h e  message "NO MATCH 

I N  ACCOUNT F I L E  F O R  THE F O L L O W I N G  HITS. "  

5 .  C a r d - t o - T a p e  P r o g r a m  and  C o n t r o l  C a r d  Deck  p u t s  t h e  

A c c o u n t  Number A d d r e s s e s  o n  t a p e .  T h i s  c a n  b e  done w i t h  

any  c a r d - t o - t a p e  p r o g r a m .  

U s e r s  h a v e  a w i d e  l a t i t u d e  f o r  e x p r e s s i n g  t h e i r  r e -  

q u i r e m e n t s .  However ,  s e a r c h  r e s u l t s  w i l l  depend  d i r e c t l y  

upon  t h e  i n f o r m a t i o n  s p e c i a l i s t ' s  k n o w l e d g e  o f  t h e  f i l e  

s t r u c t u r e ,  h i s  s k i l l  i n  d e s i g n i r r g  p r o f i l e s  and f a m i l i a r i t y  

w i t h  a p p r o p r i a t e  t e r m i n o l o g y .  F o r  s u b - s t r u c t u r e  s e a r c h e s  

k n o w l e d g e  o f  WLN a n d  c h e m i s t r y  i s  e s s e n t i a l .  

N e i t h e r  s o f t w a r e  n o r  n o t a t i o n  s k i l l  c a n  r e p l a c e  

i m a g i n a t i o n  a n d  i n g e n u i t y  on t h e  p a r t  o f  t h e  u s e r  i n  d e s i g n i n g  

i n t e l l i g e n t  q u e s t i o n s .  

To i I l u s t r a t e  how t h e  WLN c a n  b e  used  f o r  s u b - s t r u c t u r e  

s e a r c h i n g  l e t  u s  e x a m i n e  t h e  f o l l o w i n g  t w o  s l i d e s .  

S l i d e  # l l - - A  r e s e a r c h e r  l n t e r e s t e a  i n  f i n d i n g  a l  I pheno-  _ _ -  - .  

t h i a z i n e s  w i t h  p i p e r a z i n e  i n  t h e  s i d e  c h a i n  w i l l  s e a r c h  

f o r  t h e  s t r i n g  T C 6 6 6  BN I S J  f o l l o w e d  by  t h e  s t r i n g  

T6N OF4 TJ  o r  T6N ON TJ o r  T 6 N  D K  T J .  

S I  i d e  #12- -A r e s e a r c h e r  i n t e r e s t e d  i n  1 7 - k e t o s t e r o i d s  

w i l l  look f o r  L E 5  8 6 6 6  f o l l o w e d  by  t h e  w o r d  FQ. 
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T h e s e  e x a m p l e s  w e r e  a i m e d  a t  i l  l u s t r a t i n g  t h e  u s e  

o f  t h e  s y s t e m  b y  s u i t a b l y  f o r m u l a t e d  s e a r c h  q u e s t i o n s ,  

S u c c e s s f u l  a n s w e r s  demand t w o  p r e r e q u i s i t e s :  

( a )  t h e  s t o r a g e  o f  a s  c o m p r e h e n s i v e  a f i l e  o f  c h e m i c a l  

compounds a s  p o s s i b l e ,  

( b )  p r o g r a m s  f o r  i n t e r r o g a t i n g  a n d  r e t r i e v i n g  f r o m  

t h e  file. 

The f o r m e r  I s  a c c o m p l i s h e d  i n  I C R S  by e n c o d i n g  new 

c h e m i c a l  compounds a t  a n  a n n u a l  r a t e  o f  o v e r  150,000. 

The l a t t e r  r e q u i r e s  a c o n t i n u i n g  d e v e l o p m e n t  o f  s o f t w a r e .  

The f o r e g o i n g  d e s c r i p t i o n s  i n d i c a t e  a b e g i n n i n g  a l o n g  t h e s e  

l i n e s ;  i t  i s  h o p e d  t h a t  m o r e  s u c h  p r o g r a m s  w i l l  be d e v e l o p e d  

i n  t h e  f u t u r e .  

R e t u r n i n g  t o  my o p e n i n g  r e m a r k s  i t  may n o t  be  o b v l o u s  

t h a t  t h e  I C R S  R A D l l C A L  S y s t e m  p e r m i t s  o n e  t o  p r o v i d e  s u b -  

s t r u c t u r e  a n d  o t h e r  s e a r c h e s  f o r  c o n t i n u o u s  m o n t h l y  S D I  

r e p o r t s  a s  w e l l  a s  r e t r o s p e c t i v e  o n e - t i m e  s e a r c h e s .  D e p e n d i n g  

upon  t h e  amoun t  o f  u s e  made, e a c h  u s e r  may w i s h  t o  make 

s u i t a b l e  m o d i f i c a t i o n s  t o  t a k e  a d v a n t a g e  o f  t h e i r  own p a r -  

t i c u l a r  h a r d w a r e  c o n f i g u r a t i o n s .  

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

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

p o s s i b l e  t o  d e t a i l  w h a t  h a s  been  a c c o m p l i s h e d  by o t h e r s  

n o r  w h a t  IS1 c o n t e m p l a t e s  in i t s  o n - g o i n g  d e v e i o p r n e n t  p r o g r a m s .  

S i m i l a r l y ,  t h e  u s e  o f  c o n n e c t i v i t y  t a b l e s  f o r  more  s o p h i s t i c a t e d  

s u b - s t r u c t u r e  s e a r c h e s  a n d  g e n e r a t i o n  o f  f r a g m e n t a t i o n  c o d e s  

i s  u n d e r  a c t i v e  s t u d y  b u t  we w o u l d  p r e f e r  t o  r e p o r t  o n  t h e s e  

a t  t h e  ACS M e e t i n g  i n  M i n n e a p o l i s  a f t e r  we h a v e  c o m p l e t e d  

some s t u d i e s  now i n  p r o g r e s s .  
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1 )  

2 )  

3 )  

4 )  

5 )  

R e v e s z ,  G . S . ,  a n d  A .  W a r n e r ,  "An I m p o r t a n t  T o o l  f o r  
C h e m i c a l  I n f o r m a t i o n  P r o c e s s i n g  a n d  R e t r i e v a l , " - P r e s e n t e d  
a t  t h e  1 5 6 t h  N a t i o n a l  A C S  M e e t i n g ,  A t l a n t i c  C i t y ,  New 
J e r s e y ,  S e p t e m b e r ,  1 9 6 8 .  , 

a - W i l l i a m  J .  W i s w e s s e r ,  " A  L i n e - F o r m u l a  C h e m i c a l  N o t a t i o n , "  
P u b l i s h e d  b y  Thomas J .  C r o w e l l  Company,  New Y o r k ,  1 9 5 4 .  

b - E l b e r t  G .  S m i t h ,  " T h e  W i s w e s s e r  L i n e - F o r m u l a  C h e m i c a l  
N o t a t i o n , "  p u b l i s h e d  b y  McGraw H i l l  B o o k  Company,  New Y o r k ,  
1 9 6 8 .  

H y d e ,  E . ,  F .  W .  M a t t h e w s ,  L .  H .  Thomson a n d  W .  J .  W i s w e s s e r ,  
" C o n v e r s i o n  o f  W i s w e s s e r  N o t a t i o n s  t o  a C o n n e c t i v i t y  M a t r i x  
f o r  O r g a n i c  Compounds, "  J o u r n a l  ~ Chemica l -  D o c u m e n t a t i o n  
7 ,  2 0 0  ( 1 9 6 7 ) .  

F r a c t i o n ,  G . F . ,  J . C .  W a l k e r ,  S . J .  T a u b e r ,  " C o n n e c t i o n  
T a b l e s  f r o m  W i s w e s s e r  C h e m i c a l  S t r u c t u r e  N o t a t i o n s - - A  
P a r t i a l  A l g o r i t h m , "  N a t i o n a l  B u r e a u  o f  S t a n d a r d s  T e c h n i c a l  
N o t e  # 4 3 2 ,  i s s u e d  S e p t e m b e r ,  1 9 6 8 .  

K u l p i n s k i ,  S . ,  N. L o n d o n ,  D. L e f k o v i t z  a n d  A .  G e n a r r o ,  
" A  S t u d y  a n d  I m p l e m e n t a t i o n  o f  M e c h a n i c a l  T r a n s l a t i o n  
f rom W i s w e s s e r  L i n e  N o t a t i o n  t o  C o n n e c t i o n  T a b l e , "  V o l u m e  
1,  O c t o b e r  2 5 ,  1 9 6 7 ,  1 1 4 p p .  a n d  V o l u m e  I I ,  N o v e m b e r  30 ,  
1 9 6 7 ,  4 4 p p . ,  A n n u a l  R e p o r t s  t o  N a t i o n a l  S c i e n c e  F o u n d a t i o n  
o n  C o n t r a c t  #NSF C - 4 6 7 .  

J .  P. B a r n a r d ,  P r i v a t e  C o m m u n i c a t i o n .  

A .  F i n l a y ,  P r i v a t e  C o m m u n i c a t i o n .  

G r a n i t o ,  C . E . ,  J . E .  S c h u l t z ,  G.W. G i b s o n ,  A .  G e l b e r y ,  
R . J .  W i l l i a m s  a n d  E . A .  M e t c a l f ,  " R a p i d  S t r u c t u r e  S e a r c h e s  
V i a  P e r m u t e d  C h e m i c a l  L i n e - N o t a t i o n s  ( I l l ) :  A C o m p u t e r -  
P r o d u c e d  I n d e x ,  J o u r n a l  of C h e m i c a l  - - D o c u m e n t a t i o n  -- 5,  2 2 9  
( 1 9 6 5 ) .  
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C O l 9 H  0 2 0 C L 0 0 l N  0610 003 

J I X Y J  t-102 1-4- E T S N V V O X J  A H  
C 021H 025N 0010 004 

I T J  DVI.iVVC 
C 013t-1 O l E j C L O O l N  0010 003 

1 0 1 3 1 8  1 0  02925 L66 €36 A 8- C 1 0  I T J  B V N R + V V G  
C 0191-1 020CL001N 0010 003 

c 
101318 1 1  04325 L ~ G  87 A B- c ie J IXTJ ~ I G  I - +  E T ~ N V V D X J  II.R 

C 019H 02OCLOO11.J O O f C 1  003 
6 

101313 12 04025 L66 67 A B- C 1R J X X T J  H G  I,-+ ETStdVVOXJ 
C 013l-I OlGCLOOlN 0010 003 
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TAPE 1 P R I N T  

101318 
101318 
101318 
lOl3lG 
101318 
1013lt: 
1 0 1 3 1.8 
> 

101318 
101328 
1 0 I. 3 1 8 
101Slt) 
101318 
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INDEX 'C I - IE I ! ICUS R E G I S T R Y  SYSTEI - I  

AESTf I ,  C P C  
NO. NO. V L N  

L G 6 G T J  C U 1  G @  11- ALCJTJ 1 0 0 1 5 4 -  2 
L G G L T J  C O 1  GO t l -  A L 5 T J  3 
L d G t T J  C O 1  G1 ti-- A L S T J  ..eo.-.*.e-- 18 
L B S C T J  c o i  GI 1 1 -  ALCJTJ  e o  2 1  
L 6 6 G T J  C O 1  G l  1:- A L S T J  C G l  C O 1  29 
L G 6 t T J  C O 1  61 tl- A l S l J  C O  .ee...e.e 2 2  
L 6 6 t 7 J  C O 1  G 1  t l -  C L 5 U T J  16 
L 6 6 C T J  C O 1  C 1  l i -  CLCJVTJ 27 
L G 6 G T J  C O 1  G2 H- ALCJTJ .ea...-..a.- 17 
L 6 6 t T J  C O 1  G2 ti- A L S T J  00 19 
L G 6 G T J  C O 1  G3 t i -  A L S T J  C 0 1  C O 1  28 
L d B t T J  C O 1  G 2  ti- h L 5 T J  CO r r . . . . o . e  20 
L G G G T J  C C l l  G 2  t { -  AL57J C O  32 
L G 6 C T J  C O l  G 2  ti- E L S V T J  2 4  
L 6 G C T J  C O 1  G2 t ! -  O L 5 Y l J  A1JNt:'JC ..*. 2 6  
L 6 G G T J  C O 1  G 2  li- C L 5 ' J T J  15 
L 6 6 t V J  CCll G 2  ti- C L S V T J  2 3  
L G G t T J  C O l  G2 H-- C L S Y T J  A U N ) I V Z  .... 25 

4 
6 

L 6 G G l J  C O l  H- A1.STJ D O V l  
L d G S T J  C O I  H- / \ L 5 T J  DQ 
L 6 t t T J  C O l  H- A L S T J  00 .**.*.....*. 3G 
L 6 6 G T J  C O 1  t i- A L S T J  C O V l  5 
L 6 6 S T J  C D 1  li- t.LCJTJ C O I  C O 1  30 
L 6 6 t T J  C O 1  tl- A L 5 T J  C O  --*......... 7 
L G G t T J  C O 1  ti- E . L 5 T J  CO 35 

t.l e F . 
C l b  t i 2 2  0 2  
C l 6  1122 0 2  
C 1 7  1-124 0 
C 1 7  I124 0 2  
C 1 9  H 2 8  03 
c17 t124 0 2  
c17 li22 0 
C 1 7  ti22 02 
C I S  H 2 6  0 
C 1 0  1{26 02 
c20  b!2& 03 
C l R  t i 2 6  0 2  
C 1 &  I!?<> 0 2  
c10 H?r; 02 
C 1 9  H27 N 3  0 2  
C 1 C  ti24 0 
C 1 0  H24 02  
C1S t127 143 0 2  
C l 8  1124 03 
C 1 6  t i ? ?  02 
C l 6  t122 0 2  
C 1 0  t l74  0 3  
C 1 0  t i 2 1  03 
C 1 6  1122 0% 
C l G  1122 0 7  
C l G  t i20 0 2  
c i a  t i24 03 
c i 7  biz3 r 4 3  0 2  
C 1 6  t120 0 2  

L 6 6 G T J  G G -  100693- 



ANT I u 7 E R o i  ROP I c rkc i I v I T Y 
f.NT 1 G O S A P O T R U P  I C 
ANDR0GEt : IC  A C T I V  1 T Y  
AI.CTIAf:OROGEI.llC A C T I V I T Y  . 

A C T  I V I T Y  

C 1 6  I f 1 0  0 2  
C 1 6  t i22 0 2  
C 1 6  H22 0 2  
C 1 8  t l 2 4  03  
C l ?  1124 03 
C 1 6  ti22 0 2  
C l G  1122 02 
C 1 G  H 2 0  02 ' 

ClG 1120 0 2  
C 1 7  H23 ?:3 0 2  
c 1 0  1122 0 
C 1 O  t i 22  0 
517 HZO 0 
C 1 7  t i20 0 
C l O  t154 0 
C 1 7  H 2 2  0 
C 1 0  H 2 6  0 
c1 7 t i24 0 
C I O  t i 2 6  0 2  
C 1 8  t12G 0 2  
C 1 7  !I24 0 2  
C 1 7  t i 2 4  02 
C l O  t124 0 2  

2 -  

7. R - C..H, 9, R," C:!l, R,- I I j  R, - -4 
K, H - CH, 10, R, - Ctl$l&-H,: R,- -0 
A: 2-Suhst 11. P., *- GH, R , -  -@ R,- 11, 

12.R, "CH,: R, - 4 , R J - H 2  6: 3-Subs t  
L . .  

13 
h :  2-Subst 
6: 3-subst  

14.R, 15. R,- - Ilbb-k +,ILL - 1 lr 
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f.NT 1 G O S A P O T R U P  I C 
ANDR0GEt : IC  A C T I V  1 T Y  
AI.CTIAf:OROGEI.llC A C T I V I T Y  . 

A C T  I V I T Y  

C 1 6  I f 1 0  0 2  
C 1 6  t i22 0 2  
C 1 6  H22 0 2  
C 1 8  t l 2 4  03  
C l ?  1124 03 
C 1 6  ti22 0 2  
C l G  1122 02 
C 1 G  H 2 0  02 ' 

ClG 1120 0 2  
C 1 7  H23 ?:3 0 2  
c 1 0  1122 0 
C 1 O  t i 22  0 
517 HZO 0 
C 1 7  t i20 0 
C l O  t154 0 
C 1 7  H 2 2  0 
C 1 0  H 2 6  0 
c1 7 t i24 0 
C I O  t i 2 6  0 2  
C 1 8  t12G 0 2  
C 1 7  !I24 0 2  
C 1 7  t i 2 4  02 
C l O  t124 0 2  

2 -  

7. R - C..H, 9, R," C:!l, R,- I I j  R, - -4 
K, H - CH, 10, R, - Ctl$l&-H,: R,- -0 
A: 2-Suhst 11. P., *- GH, R , -  -@ R,- 11, 

12.R, "CH,: R, - 4 , R J - H 2  6: 3-Subs t  
L . .  

13 
h :  2-Subst 
6: 3-subst  

14.R, 15. R,- - Ilbb-k +,ILL - 1 lr 
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C 1 3  t115 N 03 
ClLi  t121 t4 0 4  
C 1 3  1i10 E d 2  03 
c12 t l l 5 . N  02 
C 1 8  !I22 "2 0 2  
C 1 3  l i l G  CL N 03 
C 1 9  112.0 CL N 03 
c21 1 2 ' 3  r4 (14 
C l Y  H I 6  CL I 4  03 
C 1 9  t:20 CL N 0 3  
c19 t120 CL- 1.1 03 
C 1 3  t i 16  C L  IJ 0 3  

ULN 

L C B  t?6 
L C ' t  n6 
L G 6  05  
L60 Dd 

L66 €35 
LG6 f3G 
L C 6  Ud 
L G 6  Dh 
L G G  EG 
L65 US 
L G 5  8G 
L G G  tj5 
L G 5  D5 
L 6 G  1)6 
L C 6  8 7  

' L E G  R 7  

L G 6  67  

L G G  .U7 

( A S  t K L )  

A F3- C 1 B  
P 13- C 18 
A U- C 10 
A 0 -  C 1 6  

k ' 0 -  c 1I3 
A 6- C 10 
A R- c i n  
A a- c 1 0  
A B- C 10 
A 0- C 10 
A B- c 18 
A D- C 10 
A 8- C 1 G  
A fl- C 16  
A 0- C l a  

b; R.C6L15 

INDEX C t i E ; ! I C U S  R E G I S T R Y  S Y S T E I l  

k R- c 10 

/I c- c 1 0  

A U -  C 16 

I T J  
I T J  
I T J  
I T J  

11-J 
I I J  
I T J  
ITJ 
1 T J  
I T J  
I T J  
I T J  

C 1 0  t i 21  F3 N2 C13 S 
C 1 7  t120 t:2 03 
c17 l i p 2  ti2 0 
C 1 9  1 C O  CL N 0 3  

C 1 3  H I 5  f.1 03 

C 1 2  H I 1  t; 
C l 4  t i 23  N 0 
ClO 1122 N2 0 2  
C 1 3  HlG CL N 0 3  
C 1 3  ( 1 1 8  N? 03 
c12 I i l 5  ?l 0 2  

c12 t i ia  t : /b 

I C J OVFiT?6YVC 10 C 1 9  t i ? O  CL E l  0 3  
1T.I FiYU?:;@VVG 0 0 - e  6 C 1 3  K I G  C L  t 4  03 
J I X T J  tIG 1-L 12 C 1 3  H i d  CL K 03 

E l  5 M Y  V O X  J 
J I X T J  tIG I-t 1 1  c13 ti20 CL N 0 3  E T " "  a%. \ 'VJXJ  A H  

E T 5 I I  V'J 0 X J 

E T Y t I V \ I O X J  Al l  

J 1 X T J  Ha2 I - E  2 C 1 5  t ( 2 1  N 0 C  

J I X T J  1102 I - &  8 C 2 1  ti25 N 0 4  

u b: R = Ph 
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WLN SYMBOLS 
c__- 

A l l  international atomic symbols except K, U, V ,  W ,  Y ,  G I ,  and Br. 

A 
E 
G 
J 
K 
L 
M 
N 

R ,  
9 '  

generic a1 kyl 
b r o m i  nc 
clt lor i ne 
generic halogen 
quaternary nitrogen 
carbocycl ic ring 
secondary ni-1 rogen 
nitrogen atom, tertiary nitrogen 
hyd roxy I 
benzene ring 

T heterocycl ic ring 
U double bond 
V carbonyl 
w nonlinear 'clioxo 
X quaternary carbon 
Y ter-t i ary carbon 
2 amino or arnido 
8, punctuation mark 
- separator or connecl-ive 
/ multiplier s t o p  

Nunienalb pjicceded b y  u space  are multipl iers o f  preceding notation symbols; 
or wi t h i n  ring signs L...J or T.,,J show the number o f  multicyclic 
points in the ring structure. 

Nut?ickdlb nak p&cceded b y  a Apace show ring s i z e s  i f  w i t h i n  the ring signs; 
elsewhere numerals show the 1engi.h o f  internal ly saturated, unbranched 
a I ky I cha i ns and scgrneni s ,  

LeXXeel~cs Go!Yow.iizg a hpncc  and hyp&zen are proposed a s  symbols with special 
meanings to denote stereoisomerism. 
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f \  
AN NN -- 

I 
3-p~razolidonc 

T5NWTJ. .  . . . I- . -  

3 

Ci13 CI13 

A 6  
A D D ..oO.....o.0.-oo.o~.. 

A D E 1 T 
A E5I:R D 99020- 3 /%s;fR D t  El . . C .  0 . .  .* ... .. . ..* 2 

99543-1 5 
1 6  

. 20 
1 1  

c10 ttzc\ N3 0 
c7 H I 4  N2 0 
CCi t { I G  ;.!2 0 
C f l  t i  1G 1\12 0 
C 9  t l l 9  N2 0 
CIO 1.120 NZ 0 
C l O . f I 2 0  N 2  0 
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TAPE 0 
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Query: All phenothiazines with piperazine in the side chain; that is, compounds .-. encoded 
with the STRING -_I_ T CGGG BN ISJ, followed by the STRING _II_- T6M DIqTJ, or TGN 'DNkJ, 
or -re$ -biui-J.  

The search profile would be: 
_ -  

Term -- Pype 
1) T C666 B N  ISJ STRING 

21 T6M DNT.1 STRING 

3) TEN DNTJ STRING 

4) TGI< DNTJ STRING 

Logic -- 
AND 

FOLI-OWED BY 

0 R- 

OR 

plie n o t  h i az i n e 

I 
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Query: All 17-keto steroids; t l i a i  is, compounds whose VdLN contains the STBING 
L E5 U666, followed by the \VORD FV. 

The profile would 112: 
Sb i baai 

TY PC Logic -- -- Term 
_I 

1) L E5B666 STRING AND 
2) F V  WO H D FOLLOWED BY 

S I R !  FIG 
P B S T R . C P D  l!Lt4 
NO. 1 4 0 .  

L f5 8 6 6 G  FV J U T T l E J  €30 E 1-0 L O  CJC 100214-  C L € 5  U G 6 G  F V Y  L U l J  A C C U l O Y  03 ... 5 
&23/1i-3 6 2 G / H - - 3  E 3 1 / t i - 3  L ECJ U 6 G G  f V Y  L U T J  A € G U l O Y 2  00 8 

L €5 U b b G  F V  L U T J  A E G Y O l G O l  0 Q  100895-  2 L T 5  136C.G T V Y  L U T J  A E G U i O l  00 1 
L t5 @ G 5 G  F V  L U T J  A E G Y O l H C O l R G  12 L E 5  GC.60 lF'.'Y L U T J  A E G U I 0 2  00 . . O  3 

00 L c 5  n L 6 6  r v y  L U T J  A E cu io3  oa 4 
L €5 
L E 5  
L E5 

L € 5  
L E b  
L E 5  
L E 5  
L € 5  

1- E 5 
L € 5  
L c5  
L E 5  
L c s  
1. E 5  
L E 5  
L E 5  

R G 6 G  F V  L U T J  A II G Y O C G f l 4  00 .. 7 L € 5  6600 r v Y  L U T J  A 

0 G G b  F V  L U T J  A E 00  G- B T G O  1 3  L c5 o ~ c . 6  r - u  LUTJ I, 
C O T J  D D F L EC, n.555 r v y  L U T J  A 

R 6 6 b  F V T J  A E C N  1 0 0 8 o t -  6 L c5 c6G5 r v y  LUTJ A 

D G G ~  F V T J  A I N N . ..*... :. . .* 100355- a L C C ~  UGG:, r \'Y L U T J  A 

B G 6 G  r V  L U T J  A E G Y 0 5 t 0 5  O@ 1 0  L El )  n 6 G G  I - V Y  L U T J  A 

UdOG F V  O V  CIUTJ A E N O 1  100173-  2 L f5 M65h F V Y  L U T J  A 

D b b G  r V T J  A E V Z  7 L € 5  O d G b  T V Y  L O l J  A 

06dG F V T l T t J  U O ' C  J O  K O  L O  L O  100712-  2 
O U V l  L 2 0 / t ' - 3  & 3 1 / 1 i - 3  & 3 4 / H - 3  L C 5  D C 6 6  r \ ' Y  L U l J  A 

0665  f V T l T t J  C O V l  t N 1 0 0 1 C G -  1 
U G d G  F V T T t t J  E ? J I G  031 G 2 3 1  . .101412- A L E 5  C 5 G 5  F V Y  L U T J  I .  
U G G S  r v T i ~ t ~  r N ~ G  GUS R 
0865 F V T T l t J  E N l N l t l  001 4 L t5 P 6 6 6  1-VY L U T J  h 
0666 F V T T T G J  C N l O V l  005 ..... 11 
~ 5 ~ 6  F V T T T G J  r 001 1.1- ATGI:TJ 6 L E 5  8G66 F \ ' Y  1 U T . I  A 
FjGG6 F V T T T G J  t 001 P l -  A T G r i T J  5 FL L 5  l i C G 6  
CdSh F V I T I C J  E L O 1  P I G  & ? Y ?  .. J L E 5  O G b G  F-VY L U T J  A 

E G U l O 4  O Q  6 
E G U l X  O O V l  . .100510-11 
t: G U l X  00 10 
E G U l Y  O O V 1  9 
E G L l l Y  00 ... 8 
E G U 3  0"1\'1 6 

E L l O V l  G U l -  .. I5 

E UO'JI C.91- 13 

E G U 3  OQ 9 7 

A L 5 1  J 

A L 6 T J  

B L S I J  A A D D 
f OOL'I G U l -  .. 2 4  

DL55 A T J  C C 
C O O V l  G U l -  4 
L U T J  I, t U O V l  
t c a  GUI- I4 

E 00'61 G U l -  i a  

L E 5  0666 F V T T l G J  F 001 f ' l N l G 1  3 -  A L 5 T J  

L E5 0 6 6 G  F V T T l G J  E 005 K1-  A T G N  10 A L G T J  

L E S  U G G 5  F V T T T t J  E I395 ?Il- A T G N T J  e 0 1 . 5 1 J  A A D D 

D C I T J  DL55 A T J  C C 

L E S  0666 F V T T T G J  E 005 f '1G 6 2 3 2  K L S  0666 L U T J  A E. 00 

L E'J n G 6 6  F V T T T G J  E U05 0 1 G  t 2 3 3  -. 2 C 5  f J G 6 5  O V  t I U T J  A E 

L E 5  DCCG F V T T T L J  F 001 C l G  G 2 3 3  1 L €5 0666 F'VY LU-IJ  A E 00 G U I -  1 2  

D O T  J L E 5  CIGGG F V Y  L U T J  A E 00 G U l -  1 7  

L € 5  0556 f V T T T t J  E 005 P I -  A T G N  9 L E 5  0666 F V Y  L U l J  A E OQ G U I -  19 

L €5 EG66 F V T T T G J  E 005 P1- A l 6 ! - I T J  7 L E 5  0 6 6 G  I ' V Y  L L U T J  A E GO G U l -  FL . 3 

L C 5  t:€iC6 F V T T T G J  t 005 P I O ' J 1  1 2  L €5 0666 F V Y  0 V  t i U T J  A E G t J l -  F'C. 5 

L E 5  n G 6 G  I -VY L U T J  A tI C U l O X  fl0 100895-  9 L E S  O h 6 5  F V Y T J  A E G U l Y  O O V l  2 1  
L E 5  D G 6 G  F V Y  L U T J  A E G U I f l X 2  00 1 1  1- E 5  0 6 6 G  F V Y T J  A E G U I Y  flc) ....... 20 




