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ISOLATION AND CHARACTERIZ4TION OF A SUBSTINTED BENZPYRID2NE FROM 

DAHIUS CRUDE 
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Abstract  - Heavy ends of petroleum a r e  becoming i npa r t an t  

con t r i bu to r s  t o  f u t u r e  petroleum requirements.  A knowledge of 

t h e  conposi t ion of  t he se  ma te r i a l s  is ,  t he r e fo r e ,  necessary 

f m  t h e i r  e f f i c i e n t  processing and use. I s o l a t i o n  and 

c h a r a c t e r i s a t i o n  of a  subs t i t u t ed  benrpyridone from 3 0 ~ 4 7 0 ~ ~  

f r a c t i o n  of Darius  crude i s  presented. 

INTWIUCIION 

The n i t rogen  and oxygen conpounds, besides  those  of sulphur,  a r e  among t h e  

i npo r t an t  non-hydrocarbon cons t i t uen t s  of petroleum. Because of t h e i r  r e a c t i v i t y  

t h e y  a c t  as  s e n s i t i v e  i nd i ca to r s  of t h e  physico-chemical environment of  petroleum 

du r ing  i t s  long s to rage  underground. Their  inportance t o  t h e  petroleum technolo- 

g i s t s  l i e s  i n  the  de l e t e r i ous  e f f e c t s  e.g. poisoning of t h e  r e f i n ing  c a t a l y s t s  

and t h e  formation of depos i t s  i n  t h e  f i n i shed  products.  These conpounds g e t  

mainly concentrated i n  t h e  h igher  bo i l ing  f r a c t i o n s  of petroleum which represen t  

a  f a i r l y  l a r g e  po r t i on  of t h e  o r i g i n a l  crude. With proper s e l e c t i o n  of techniq- 

u e s  t he se  heavy ends of petroleum could be transformed i n t o  more u se fu l  products.  

t h s  becoming i npo r t an t  con t r i bv to r s  f o r  f u t u r e  petroleum requirements.  Good 

knowledge of  d i s t r i b u t i o n  of major s t r u c t u r a l  and func t i ona l  grcups i n  t h e  heavy 

ends of petroleum is, t he r e fo r e ,  necessary fo r  developing t h e  basic  conposi t ional  

d a t a  needed f o r  e f f i c i e n t  processing and u se  of t he se  mater ia ls .  By 1967, 

app l i c a t i on  of  t h e  c l a s s i c a l  techniques had r e s u l t e d  i n  t h e  i s o l a t i o n  and i den t i -  
1- 7 

f i c a t i o n  of  a  l a r g e  number of  i nd iv idua l  ni t rogen and oxygen conpounds from 

t h e  lower bo i l ing  f rac t ions .  Attenpts  t o  understand t h e  na ture  of t h e s e  conpounds 

i n  t h e  h igher  bo i l i ng  f r a c t i o n s  have however been lirnited. 



During au r  work on su lphur  conpounds from t h e  h igh  b o i l i n g  (300-470'~) f r a c t i o n  

of ~ a r i u s  crude,  it h a s  been p o s s i b l e  t o  i s o l a t e  an  N-plkyl benzpyridone; p r e s e n t  

paper  d e a l s  w i t h  t h e  s t r u c t u r e  e l u c i d a t i o n  of t h i s  conpound. 

ISOLATIGN 

Dar ius  crude f r a c t i o n  (303-470°C, S$2.6%) was sub jec ted  t o  e l u t i o n  chromatography 

on s i l i c a  g e l  (Fig.1).  Benzene e l u t e d  a m a t e r i a l  (S:9.66%), which was adsorbed 

on a column of alumina. E l u t i o n  of t h e  column w i t h  hexane-benzene ( 1 : l )  was 

c a r r i e d  ou t  t i ll  s i x  w e l l  d e f i n e d  coloured zones were developed. One o f  t h e  

zones a f fo rded  a product  w i t h  16.92% of sulphur .  

I n v e r s e  dry-column chromatography of t h i s  r e s i d u e  on s i l i c a  g e l  w i t h  d i i s o p r o p y l  

e t h e r  - i s o o c t a n e  (1:19) and e t h y l  a c e t a t e  - i s o o c t a n e  - p y r i d i n e  (50:50:3) 

r e s u l t e d  i n  t h e  r ecovery  o f  f r a c t i o n s  B1-BL4 and B15-Bl9 r e s p e c t i v e l y .  E l u t i o n  

o f  t h e  l a t t e r  f r a c t i o n s  from t h e  column o f  s i l i c a  g e l  w i t h  d i i s o p r o p y l  e t h e r ,  

methanol and chloroform y i e l d e d  f r a c t i o n s  D 1 6 - n ~ ~  w i t h  t h e  first so lven t .  These 

f r a c t i o n s  were f u r t h e r  s u b j e c t e d  t o  e l u t i o n  chromatography on s i l i c a  g e l .  E l u t i o n  

w i t h  heptane  c o n t a i n i n g  v a r i o u s  p r o p o r t i o n s  of d i i s o p r o p y l  e t h e r  and mixing o f  

f r a c t i o n s  similar i n  behaviour  on TLC, l e d  t o  t h e  i s o l a t i o n  Of two s e r i e s  of 

cowounds ,  one s e r i e s  w i t h  b l u e  f l u o r e s c e n c e  and t h e  o t h e r  yel low f l u o r e s c e n c e  

u n d e r  W l i g h t .  The conpound d i scussed  i n  t h e  p r e s e n t  pape r  was among t h e  l a t t e r  

s e r i e s .  

STRLCNRE ELUCIDATION 

X The UV spect rum of  t h e  compound i n  cyclohexane shcwed max a t  212, 222 and 286 nrn. 

The p resence  of a pr imary amino group i n  t h e  molecule was sugges ted  by t h e  bands 

a t  3374 and 3299 cm-' i n  i t s  IR  spectrum. The broadness  o f  t h e  band could be  due 

t o  t h e  a s s o c i a t i o n  of t h e  amino group. The IR spect rum a l s o  showed 2963 t o  

2862 cm" bands of t h e  a l k y l  group v i b r a t i o n ,  a medium t o  s t r o n g  band a t  1724 cm- 1 

-1 
of t h e  ca rbony l  o f  c y c l i c  l ac t am and t h e  bands between 162&1600 cm and two weak 

bands a t  1600 and 1580 cm-' o f  a romat i c  nucleus .  That t h e  a romat i c  r i n g  was 
-1 

o r t h o - d i s u b s t i t u t e d  was suggested  by t h e  weak bands between 1200-1170 cm . A 

medium band between 1260 and 1270 cm-' was a t t r i b u t e d  t o  C-N s t r e t c h i n g  v i b r a t i o n  
8-12 o f  an a romat i c  t e r t i a r y  amine a 
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The NMR spectrum (Fig.2) of t he  conpaund showed ( i )  an i l l - reso lved  m l t i p l e t  

centered a t  7.64s , in tegra t ing  for  four aromatic protons, ( i i )  a  m l t i p l e t  

centered a t  4.206 , in teqra t ing  for  one-CH proton between.aromatic and an 

electronegative grarp. ( i i i )  a  rml t ip le t  centered a t  1.74s . in tegra t ing  f o r  

e ight  protons (3- t o  nitrogen and ( i v )  two rml t ip l e t s  between 1.10 - 1.488 and 

0.90 - 1.106, in tegra t ing  for  22 and 15 protons. respec t ive ly  of -CH and -CH 
10,11,13.14 2 3 

groups. 

The UV, I R  and hhlR spectra of t h e  conpound suggested t h a t  t h e  molecule had an 

ortho-disubst i tuted aromatic r i ng ,  a  methine proton CH-E. a f i v e  membered lactam 

r i n g  e i t h e r  fused t o  t h e  aromatic r i ng  or i n  t h e  s ide  chain. 

The above information could be best explained by the  p a r t i a l  f o r m l a  (Q : 

? 

1 
n J  

The EhlR spectrum showed e i t h e r  protons f- t o  nitrogen suggesting t h a t  t h e  nitrogen 

of t he  l a c t a a  r i n g  carr ied a 9% 
- g.-; group. Hence. t h e  ~ a r t i a l  s t ruc tu re (1 )  

'L 

could be modified as  (2): 
Z X 

H ~ C - C - C H *  - 
I 
CH3 
2 
ry 

The mass spectrum (Fig.3) of t he  conpound showed parent  and base ion  peaks a t  

m/e 442 and 149 respect ively.  The even mass number of t h e  parent ion  peak sugges- 

t e d  t h a t  t h e  molecule contained two nitrogen atoms. From t h e  groups shown by I R  

and t h e  number of protons i n  t h e  NMR, t h e  molecular formula assigned t o  the  

coopound for a  mass of 442 was C2&$120; t h e  number of unsaturat ions being six. 

As a l l  these unsaturat ions were accarnted for  i n  s t ruc tu re  ( 2 ) .  it could be 
Z 

concluded tha t  t h e  s ide  chain was saturated. The amino group could e i the r  be on 

t h e  r ing  system o r  i n  t he  s ide  chain. The base peak a t  m/e 149 i n  t h e  mass 
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FIG.- 2 NMR S P E C T R U M  ( IN C C t 4  ) 
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spectrum could bes t  be explained by keeping the amino group on the  r i n g  system. 

Therefore, s t ruc tu re  for  t h e  conpound could be wr i t t en  a s  (3): 
Z 

yH2 

The major peaks, other  than the  base peak a t  m/e 149 were a t  m/e 163, 167 and 

279. These a r e  explained i n  char t s  1 and 3. The various o ther  peaks i n  t h e  mass 

spectrum and t h e  pos i t i on  of methyl groups i n  t h e  s ide  chain a r e  explained i n  

Charts  2 and 3. 

Hence t h e  f i n a l  s t ruc tu re  assigned t o  the  conponent on the  basis  of above da t a  

was ( 4 ) :  
'L 

C"3 C H 3  

4 
rn 

'The benzpyridone type s t ruc tu re  for  t h e  molecule i s  supported by the  work of 
7 Snyder on a Cal i forn ia  crude o i l ;  21 and 4-pyridones and quinolones were reported 

t o  be present  i n  t h i s  o i l .  

CONCLUSION 

Repeated column, inverse-phase column and t h i n  layer  chromatography of Darius 

crude (300-470'~ f rac t ion)  r e su l t ed  i n  t h e  i s o l a t i o n  of a conpound, t h e  UV. I R ,  

NMR and mass spec t r a l  data of which suggested t h a t  it was a benzpyridone carrying 

a long N-alkyl chain. 



Chart I 

REF. 45,116 1 -t + C=CH-CH C,6H33 

OH CG 
mle 2 9 3  

m/e 149 

NH2 m0r2 + C H ~  C H = C H - 6 ~  c ~ ~ H ~ ~  l+ 
I 7% I m/e 2 7 9  

H3C-C-CH -CH- C16H33 
I 
C H 3  m/e 163 

Ret.15, 16 \ / w0: 
('7 H C-C-CH-CH-C H 

l t l  16 33 

CH3 H 



Chort 2 

H- mlpro l lon  CH CH3 CH3 CH3 
\3 I I  I .l+ 

Ref.  15 
c C=CH (CH2I5 C - CH-CH I C H 2 L C H Z  

/ 

H3C 
I 
CH3 

m/e 2 9 3  
m/a 2 9 3  

1+ ?"3 p3 p 3  CH 
+ 

" r 3  - 2  C2H4 CH3 CH3 CH3 

c-C=CH (cn215-c -CH - C H  4 I I  I 
n 1 

R e f . 1 5  ' C = C H ( C H ~ I ~  C-CH-CH-CH2-CH2-CH2-~~2 
c S  I """3 / I d 

CH3 
b 

m/e 2 2 3  m/e 2 7 9  1 :tH =y;Hrf.!s 

+ ,9"' 
CH 
\ 3 

cn31 - C I I = C - C H  
' ? I  2 3 3 c =cn- I C H ~ I ~ - C H ~ -  c -cn3 R.f.15 b 

C = CH-CH2-CH2- CH2-CHZ 
/ / Ref . 1 5  

CH3 m/e 167 CH3 m/e Ill "1 % 

1+ 
+ 1+ d. -CH2=CH2 '3 C =CH-CH2-CH2 f\ F. 2 2 

C3H5 - ,c = cn R e  1 5  / .a 
v e  41 CH3 mR 5 s  cn3 m/c es 2 - 



Chart 3 

m/e 185 

H miprotion. R e f . 1 5  
Cn3 transfer 8 Ref .  15-  

CH3CH3 
. ) I  - C =C - C --KHz CH3 I - C2H4 - ' CH3 

- C ~ H ~  - m/c 129 + 
4 NH2 """3 I 

R c f . 1 5  N C H ~ \ N ' ~ \ ( C H ~ ) ~  CH3 

m/e 213 
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