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1266 SRIVASTAVA AND REENA 

ehloroform-dine thyl  ketone - aq. ammonia (50:59 :2! a s  
mobile phase and used HgW4 - d ipheny l  car3azone as 
developer ,  wh i l e  Abu-Littah ( 3 )  t r i e d  a l k a l i n e  s i l i c a  
l a y e r s  end a Yg(11) spray  reagent .  i3ress and coworkers ( 4 )  
sepa ra t ed  seven b a r b i t u r a t e s  by r e v e r s e  phase TLC on 
s i l i c a  g e l  p l a t e s  coated with mirieral oil and u s i n g  (80:2U:2) 
F120 - MeOH - NH40H a s  t h e  so lven t  system. 
e t  a 1  (5) separa tad  20 b a r b i t u r i c  a c i d  d e r i v a t i v e s  with 
f o u r  type8 of s u b s t i t u t i o n  by t h i n  l a y e r  non p o l a r  adsorbenta.  

It i s  t h u s  ev iden t  t h a t  most of t h e  work on t h e  TLC 
s e p a r a t i o n  of b a r b i t u r a t e s  hag been c a r r i e d  out  on pl& 
s i l i c a  c;, t r e a t e d  o r  &t rea t ed  wi th  a lka l i .  
seems t o  have been done on t h e  TLC behaviour o f  b a r b i t -  
u r a t e s  on s i l i c a  g e l  p l a t e s  impregnated wi th  meta l  salts .  
Hence t h e  present  s tudy  on t h e  use of n e t a l  sa l t s  as w e l l  a s  
a l i p h a t i c  an ines  as inpregnants  for t h e  TLC! s e p a r a t i o n  ol 
b a r b i t u r a t e &  was undertaken. 

Recently Ek ie r t  

No work 

3XPdR.I: 13:IJT AL ---- 
The TLC p l a t e s  ( th i c 'mess  U.5 mm) were prepared  oy 

means of a s t a h l  t y p e  a p p l i c a t o r  by spreading  a slurry oi 
50 g s i l i c a  re1 !i ( x KO n a i e )  and vary ing  amounts of 
i?pregn& i n  100 . n l  o f  d i s t i l l e d  water.  The p l a t e s  were 
d r i e d  I o r  24 hours  a t  a cons tan t  tennp. of 60 ,+ lot. 

of  1.3.P.L. :Iyderabad, Nay and 3aker Pvt. Ltd. ( I n d i a ) ,  
and DeDartment of  Physiology, I n d i a n  ned ica l  I n s t i t u t e ,  
B.Y,U. and were used a s t e r  r e c r y s t a l l i z a t i o n .  H 0.2 */. 
s o l u t i o n  of  t h e  compounds i n  e t h a n o l  was app l i ed  t o  t h e  
p l a t e s  by :nenns of  a a i c r o  p i p e t t e  aanurac tured  by Clay 
Aidmas (U.S,A~)~ 

Detec t  ion- 
The p l a t e s  were v i sua l i zed  by snraying  w i t h  1 '/. 

aoueous s o l u t i o n  of aercurous n i t r a t e .  3 l ac ' t i sh  grey  
s p o t s  on white background, appearzd. 

S o w e r  sal ts  iqp regna t ion  

copper  a c e t a t e  and conper ch lo r ide .  The r e s u l t s  obtained 

llarious b a r b i t u r a t e s  were obrained through t h e  cour tesy  

The various i m p r e p a n t s  t r i e d  were-copper su lpha te ,  
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BARBITURATES ON IMPREGNATED PLATES 1267 

on p l a t e s  impregnated with d i f f e r e n t  copper s a l t s  a r e  given 
i n  Table 1. - Amine imoremation- 

diad.ne,  diethylenetr iaminc,  t r i e t h y l  amine used a s  inpreg- 
nants.  The r e s u l t s  obtained on d a t e s  impregnated w i t h  
d i f f e r e n t  these a l i p h a t i c  mines a r e  given i n  Table 2. 

system was found t o  be benzene: methanol (40:8). 
of  a-l ine ixpregnat ion t h e  b e s t  so lven t  system was found t o  
be senzene : acetone (40 :12 1. 

I n  case o f  amine impregnation methyl amine, ethylene- 

I n  case  of copper s a l t  impregn<ation t h e  b e s t  solgent  
I n  case 

Sonparison of t h e  da t a  f o r  d i f f e r e n t  imprerTnates i n  t h i s  
Table (Table 1 )  shows t h a t  by using conper s a l t  as impregnant 
t h e  hRf value f o r  al*?ost a l l  b a r b i t u r q t e s  a r e  decre7sed than  
t h a t  obtained on u l a i n  E l l i ca  g e l  plate. Fu r the r  it is seen 
t h a t  best  r e s u l t s  w-2 obtained on 0.2 */! copper su lpha te  
impregnated p l a t e  on w h i c h  t h e  s p o t s  a r e  no t  only wa l l  separated 
b u t  a l s o  t h e  s i z e  of t h e  spo t s  i s  aini l ia l .  There i s  no t a i l i n g  
on 0.2 $ conper su lpha te  impregnated plate. 
hRf value of a l l  ba rb i tu ra t e s  do  not change when t h e y  a r e  

I n  order  t o  f ind  out whether any imarevenlen;. i n  t h e  
sepa ra t ion  of b a r b i t u r a t e s  could be mde  by varying the  concen- 
t r a t i o n  of copner sulohate  a s  impregnnnts, t h r e e  d i f f e r e n t  
concentrat ions o f  cooper su lpha te  were enployed. The Pesu l t s  o r  
these runs a r e  g iv ing  i n  (Table 3 )  t h a t  on 0.1 ./! and 0.25 ;/. 
copper sulphnte i m r e g n a t i o n  s l i g h t  o r  Tedium t a i l i n g  was observed 
and t h e  h.9 values  a r e  olso c l o s e  t o  eich other .  However, on 0.2 / 
cooner sulDhate inwegna t ion  t h e  m o t s  showed no t a i l i n g  and a l l  
t h e  seven b a r b i t u r a t e s  were separatsd.  

A perusal  o f  t h e  hRf values i n  Table 3 r o r  d i f f e r e n t  
b a r a i t u m t e s  showed t h a t  t a i l i n g  was observed t o  a lesser 
o r  Z rea t e r  f o r  d i f f e r e n t  b a r b i t u r a t e s  on p l a i n  s i l i c a  g e l  
l a y e r  and on amine inpregnated l a y e r s  except i n  case  of 2.0 y, 
ethylene diamine Lipregnated p l a t e .  A l l  t h e  b a r b i t u r a t e s  a r e  
w e l l  separated on 2.0 '/. ethylene d i aa ine  impregnated p l a t e .  
These r e s u l t s  showed t h a t  e thylenediaaine with t h e  present  
s o l v e n t  system$ was proably t h e  nost  s u i t a b l e  imDregnant among 
t h o s e  t r i e d  , 

Besides t h i s  t h e  

p re sen t  i n  a rl ixture a l so .  
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P A B U  1 

Solvent system - 9enzene-methanol 
(40:8) 

mf 

Barbiturate Plain Cop?er Copper Copper uetec t ion  
s i l i c a  sulph- chloride ace ta te  l i n l i t  (,&g) 

a t e  on 2 - h  
copper sulph- 
a t e  

ge l  

0.2 '1  0.2 ./. 0.2 */ - 
Phenobarbit sl 31 57 50 48 .97 

Barbi tur ic  17mT 16 15 18 .44 
acid 

1: 3 dinethyl  20 23 2OnT 13 .13 

ilisodiun 40 36 35 32 1.0 
barb i t  one 

Diethyl 40 40 36 33 .77 
barb i tur ic  acid 

Thioharbituric 18 12 7sT 1 4 s T  .13 
acid 

ba rb i tu r i c  acid 

Pent obarbi ta l  33sT 61 65mT 55mT .7a 

mT - medium t a i l i n g  

s T  - s l i g h t  t a i l i n g  
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T U L L  2 -- 
hRf on s i l i c a  ge l  layer i,npregnated with various a l ipha t i c  

anines 

Solvent system - benzene-acetone (40:12) 

hRf 

3arSi turate  S i l i ca  3thylene Yethyl Xethylene Trinethyl 
Be 1 d i ami ne ariine t r ian ine  anine 
p la in  

2.0 -/. 2.0 -/. 2.0 w/. 2.0 ./. 
- ----I--- ----- --- 
Phenobarbital 53 3 1  52 30 52 

3arb i tur ic  acid 3 6 16 5 12 

1:3 dinethyl  22LT 3 20 6 17mT 
oarb i tur ic  acid 

Jisod. barbitone 5 2mT w 30mT 35sP 30 sT  

Diethyl 45 35 32 32 31 
barb i tur ic  acid 

Thi obar Q i t u r i c  6 sT 0 5 3 ~ r  2 
acid 

Pent obarbi ta l  61sT 48 50sT 42 52 

0 z 

LT - l a rge  t a i l i n g  

nT - mediun t a i l i n g  

s T  - small t a i l i n 5  
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1270 SRNASTAVA AND REENA 

T A J U  3 

Solvent system - Benzene-methanol (40 : 8 )  

M'lf 

Sa rb i tu ra t  e Plain Concentration of  copper 
s i l i c a  su lphs t e  used a s  inpregnant --- - Ee 1 

0.1 '/* 0.2 oh 0.25 */- 
----------_- ---- 

1. Phenobarbital  31 74 57 76mT 

2. Barbi tur ic  a c i d  17nT 20 16 15 

3. 1:3 dirnethyl 20 28 23 22 

4. Disodium barbi tone 40 43 36 36 

5. IQiethyl b a r b i t u r i c  40 45 40 42 

6. Thiobarbi tur ic  18 I ~ S T  12 6mT 

'7, Pentobarbi ta l  93sT 81 61 77 

b a r b i t u r i c  acid 

acid 

ac id  

sT - s l i g h t  t a i l i n g  

mT - medium t a i l i n g  

Rate of development 10 cm i n  30 min. 

I n  order  t o  decide optimum concentrat ion of  ethylenediamine 
aR inpregnant,  it was considered necessary t o  c a r r y  out t h e  
chromatographic runs o r  these  b w b i t u r a t e s  on s i l i c a  ge l  l a y e r s  
impregnated with d i f f e r e n t  concentrat ion of ethylenediamine 
as shown in Table 4. 

An examination o r  t h e  hRf values  i n  Table 4 showed t h a t  
on 2 '/. ethylene diamine impregnated l aye r s  no t a i l i n g  was observed. 
I t  can be i n f e r r e d  t h a t  maximum number of b a r b i t u r a t e s  got 
separated when ethylendiamine concentrat ion employed was 2.0 #/. . 
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BARBITURATES ON IMPREGNATED PLATES 1271 

Sffect of d i f f e r e n t  c o n c e n t r a t i o n  of e thylenediamine  on hRf 

Solvent  system - benzene-acetone (40 ~ 1 2 )  

f hR 

Barb i tu ra t e  S i l i c a  '/. dthy1enedia:nine + 3 e t e c t i o n  1 i : n i t  
ge l  
p l a i n  --- 

1 1.5 2.0 

1. 

2 .  

3 .  

4. 

5 .  

6 .  

7 .  

Phanobarb i ta l  

a a r b i t u r i c  a c i d  

1 : 3  d i q e t h y l  
b a r b i t u r i c  a c i d  

9i::odiun 
b a r b i t  one 

O i  e t  hy l  
b a r b i t u r i c  a c i d  

T h i  o bar b i t  u r i c  
a c i d  

Pent o b a r b i t a l  

53 45 40 31 1.30 

3 3 2 6 .5 

22LT 16LT l0mT 3 1.&9 

5 3mT 44 42 40 1.1 

45 39  38 35 .> 

6 sT 2 1 1 25 

6 1 s T  5 2 s ~  5osr 48 1.7 
---------------- ---__---- 
LT - l a r s e  t a i l i q g  

flT - ,nedium t a i l i n g  

s T  - s l i g h t  t a i l i n g  

on 2.0 9 ethylenediamine inpregnated  
p l a t e  

+ 

On 1% and 1.5 */. e th lenediamine  impregnat ion  t a i l i n g  was observed 
and most o r  t h e  hRf va lue ra re  c l o s e  t o  each o t h e r .  

Thus f o r  t h e  s e p a r a t i o n  o f  b a r b i t u r a t e s  t h e  inost s u i t a b l e  
s o l v e n t  s y s t e 9  was benzene: ace tone  (&:12) on 2.0-/= ethylene- 
d i a n i n e  iqx-egnated l aye r .  

p l a t e  ?lay be due t o  hydrogen bond format ion  between t h e  amine 
and b a r b i t u r a t e s .  

The s e p a r a t i o n  of  b a r b i t u r a t e s  on e thy lened ian ine  inp regna ted  
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1272 SRNASTAVA AND REENA 

To gerify t h i s  p o s s i b i l i t y  and t o  e s t a b l i s h  any co r re l -  
a t i o n s  between t h e  chromatographic behaviour of b a r b i t u r a t e s  
on ethylenediamine impregnated p l a t e s  and t h e  hydrogen bonding 
there  i n  equi l ibr ium s tud ie s  were c a r r i e d  out on hydrogen 
bond forvat ion between b a r b i t u r z t e s  and a l i p h a t i c  avines,  using 
t h e  spectroscopic aethod of Baba and Suzuki (6) .  

The increase i n  absorbance o r  t h e  s h i f t e d ,  bsnd w i t h  
i nc rease  i n  donor concentrat ion wan employed f o r  t h e  c a l c u l a t i o n  
of  equilibrium cons tan t s  f o r  hydrogen bond formation. The 
eoui l ibr ium cons tna t s  were c a l c u l a t e d  i ron  t h e  foll.owing 
eouat ion given by 3aba and 3uzuki (6) :  

1 + I__-- 
1 1 1 --- = ------ ' -- 

E - Ef k ( E b  - E f )  C (Eb - 'f) 
vhere 

E~ qo la r  e x t i n c t i o n  c o e f f i c i e n t  of t h e  non hydrogen 

E~ molar e x t i n c t i o n  c o e f f i c i e n t  of t h e  hydrogen 

E molar e x t i n c t i o n  c o e f f i c i e n t  a s  observed i n  so lu t ion .  

By keeping t h e  concentrat ion of e l e c t r o n  acceptor  and 

bonded o r  free molecule. 

bonded molecule. 

i n  which t h e  concentrat ion of  e l e c t r o n  donor is c. 

t h e  c e l l  length c m s t a n t ,  throughout a s e t  o f  s o e c t r l ,  t h e  
E terms i n  Baba and h z u k i ' s  eouat ion can be replaced with 
t h e  corresponding absorbences ( A )  and t h e  equi l ibr ium 
constant can be e a l u a t e d  f ron  a p l o t  of 1% (A - Af) versus 1/C. 

absorpt ion r e f ion  i n  the  range 210-250 mn and a constant 
temperature of 30 2 0.5 OC. 

and ba rb i tu ra t e s  taken were prepared i n  nethanol 
( Spectroscopic crade) .  

A t y p i c a l  spectrum of  t h e  system ethylenediamins- 
phenobarbital  i s  shown i n  (Fig. 1). T h i s  shows t h e  presence 
of i s o b e s t i c  po in t s  which i n d i c a t e  the  ex i s t ence  of a hydrogen 
bonded conplex between t h e  hydrogen of  t he  -MI group of 
phenobarbital  and t h e  lone p a i r  of e l ec t rons  of N atoms of 
t h e  anine. S imi l a r  behagiour was observed w i t h  f o u r  other  
ba rb i tu ra t e s .  

All of t h e  s t u d i e s  were confined t o  t h e  benzenoid 

The so lu t ions  of  ett-iylenedia-line 
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1274 SRNASTAVA AND REENA 

Calcu la t ion  of (- and - f o r  d i f f e r e n t  b a r b i t u r a t e s  

w i t h  ethylenediamine 
------ 

Phenobarb i ta l  = lxlO-% 

2. .49 .45 .04 ~ ~ 1 0 - 3  25 500 

4. -52 0 45 .07 ~ x I O - ~  14.3 250 

1. .49 .45 SO3 10-3 33.3 1000 

3. .41 .45 .04 3x10-~ 25 333.3 

5 .  .72 .45 e27 5 ~ 1 0 - ~  3.a 200 

1:3 dimethyl b a r b i t u r i c  ac id  = 2.1ir4M 
1. 18.7 15.5 3.2 1x10-3 
2. 20.0 15.5 4.5 2 x 1 ~ - 3  
3. 21.3 15.5 5.3 3x10‘~ 
4 . 40.0 15.5 24.5 

Die thyl  b a r b i t u r i c  ac id  = 2X10-4N 

2. .42 23 .13 3x10-~ 
3. .45 23 .22 
4. .53 23 .30 5x10-3 

1. .38 e23 15 2x10-3 

3.12 
2.12 
1.72 

.41 

6.6’7 
5.26 
4.54 
3.33 

1000 
50c 
333.1 
250 

500 
333.3 
250 
200 

Thio b a r b i t u r i c  a c i d  lxlO-/+M 

2. 14.8 13.0 1.3 ~ ~ 1 0 - 3  5.5 500 
3. 15.3 13.0 2.9 3.33 333.3 
4. 2’7.3 13.0 14.3 4 ~ 1 0 - ~  .7 250 

Pen toba rb i t a l  = 2x10-% 
1. .355 a25 .lo5 2x10-3 10 500 

3.  .41 e25 .16 ~ x I O - ~  6.25 250 
4. .41 25 .16 6.25 200 
5. .44 e 25 .13 6 ~ 1 0 - ~  5.3 16 7 

1. 14.0 13.0 1 .0 1.~10-3 10 .o 1000 

2. 38 e25 el3 3x10-3 7.7 333.3 

--- --- ---- 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
3
6
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



0-9 
P

he
no

ba
rb

ito
ne

. K
.3

00
 

&
 -
 -
 -A

 
P

en
to

ba
rb

ito
ne

, K
 =

48
0 

&
. 
4
 O
ie

th
yl

b
ar

b
it

u
ri

ca
ci

d
,K

=l
60

 

*.
 

. 4
 

Th
io

ba
bi

tu
ri

c 
ac

id
. K

4
2

0
 

*.
. 

.-.
 

1.
3D

im
et

hy
l b

ar
bi

tu
ri

c 
ac

id
. K

 =
O

22
5 

m
 

0
 

z v,
 

FI
G

U
R

E 
2.

 
Pl

ot
 b

et
w

ee
n

 
l/
(A
-A
f)
 
an
d 

1/
C.
 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
3
6
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



1276 SRNASTAVA AND REENA 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
3
6
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1
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--I___._ .̂----- -------- 
a a r o i t u r a t e s  i au i l i b r ium Adsorbent -- -- constant of  

adducts S i l i c a  S i l i c a  ge lb  &Rf 
'C g e l  e thylene 

diamine 
*f 

*r 

-- I- ----- 

Phenobarbital  300 

1:3 dimethyl 
b a r b i t u r i c  acid 225 

3 i e t h y l  
b a r b i t u r i c  ac id  160 

Th ioba rb i tu r i c  
ac id  120 

Pen toba rb i t a l  1% 

59 3 1  23 

22LT 3 1 '3 

45 35 10 

6sT 0 6 

61sT  48 13 

LT - l a rge  t a i l i n g  

sT - s l i g h t  t a i l i n g  

The value of  A and A/f, read a t  44 x 1000 ca'l i n  
each case  and t h e s e  vzlues f o r  each b a r b i t u r a t e  a r e  t abu la t ed  
i n  Table 5. 

bond formation i n  each in s t ance ,  1/(A - Af) was p l o t t e d  
aga ins t  1/C (Fig 2).  

eau i l ib r ium constant  (k) of hydrogen bond formation f o r  each 

b a r b i t u r a t e  was evaluated (Table 5 and 6). 
To f ind out t h e  r e l a t i o n s h i p  between k values  of hydrogen 

bond fo rna t ion  and &R 
t h e  hRf between ( those on p l a i n  s i l i c a  g e l  p l a t e  and on t h e  

impregnated p l a t e )  t h e  values of ahR 
given i n  Table 6. 
It i s  seen t h a t  hRf f o r  any p a r t i c u l a r  b a r b i t u r a t e  i s  lower 
on t h e  iinpregnated p l a t e  than on t h e  p l a i n  s i l i c a  g e l  p l a t e  

For c a l c u l a t i n g  t h e  eau i l ib r ium constant  f o r  hydrogen 

9y ex t r apo la t ion  o r  t h e  value of t h e  

where, &Rf denote t h e  d i f f e r e n c e ,  i n  f 

a r e  c a l c u l a t e d  and are 
The p l o t  of kvs. f ~ f  is dep ic t ed  i n  (Fig.3). 
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and f u r t h e r ,  hRf i n c r e a s e s  l i n e r a r l y  wi th  k. 
s u g g e s t s  t h a t  among t h e  var ious  f o r c e s  r e spons ib l e  f o r  TLC 
s e p a r a t i o n  of b a r b i t u r a t e s ,  on e thylenediamine  impregnated 
l a y e r s ,  hydrogen bond formation p l a y s  a prominant r o l e .  

I t ,  t h e r e f o r e ,  
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