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Table 1 C h e m i c a l  s t r u c t u r e  o f  P i p e r a z i n e  S a l t s

name

P ip e r a z in e  a d ip a te

P ip e r a z in e  ca lc iu m  
ede t a t e

P ip e r a z in e  c i t r a t e

ch em ica l s t r u c tu r e

COOK
ธ ^  j m .  (CH 2 )^

COOH

H9C Ca CE0
\  /  \  /  2 

0 ร 0 - 0

. xh2o

f  ร HgC-COOH
HIM NH • HO-C-COOH\ ___/ IV J 5 H2 C-C00H

X = 5 o r  6

f o r m u l a m o l e c u l a rw e i g h t

C4H10N2*C6H1 0°4 2 3 2 .3

C14 s 24 CaN4°8 4 1 6 .4 5

(' C4H10N2^3 *2 c6H8 °7 1 6 4 2 . 6 6

( a n h y d r o u s )

vr
CD



T a b l e  1 .  ( C o n t i n u e d )  C h e m i c a l  s t r u c t u r e  o f  P i p e r a z i n e  S a l t s



T a b l e  2 .  C o m p l e t e n e s s  o f  E x t r a c t i o n  w i t h  V a r i o u s  C o n c e n t r a t i o n s  o f
Sodium H y d r o x i d e  and Number o f  E x t r a c t io n s

N o r m a l i t y  o f  Sodium H y d r o x id e
E x t r a c t i o n

No. 5 No. 6
A b s o r b a n c e  a ร .  D. A b s o r b a n c e a ร . อ .

6 1 .2 5 9 + 0 .0 0 3 1 . 2 3 6 + 0 .0 0 4

8 0 .4 3 2 + 0 . 0 0 4 0 . 1 5 2 + 0 .0 0 3

9 0 .0 8 0 + 0 .0 0 3 0 . 0 1 3 + 0 .0 0 1

10 0 . 0 1 7 + 0 .0 0 1 0 . 0 0 4 + 0 .0 0 2

^ l e  a n  v a l u e  o f  f i v e  d e t e r m i n a t i o n s



Table 3. Conform ity to B e e r 'ร Law Between C o n cen tra tio n s of P ip e ra z in e  as
Hexahydra„te and A bsorbance o f P ip e r a z in e -B y e Complex

G u lfo n p h tb a le in  Bye
C o n cen tra tio n BCG BTB BCP BPB
m e g /m l. A b sorb an ce0" i-b so rb a n cea A bsorba.ncea Absorbance^'

7 7 .8 0 . 0 7 3 0 .1 3 8 0 .1 8 0 0 . 1 7 2

1 5 5 . 6 0 .2 2 0 0 . 2 9 1 0 . 3 7 1 0 . 3 6 2

2 5 3 .4 0 .3 8 7 0 . 4 3 2 0 . 5 6 2 0 . 5 6 5

3 1 1 . 2 0 . 5 2 3 0 .5 7 6 0 . 7 4 3 0 .6 8  6
4 6 6 .9 0 . 8 3 6 0 .8 5 9 1 .0 6 3 0 . 8 9 6

6 2 2 . 6 1 . 1 0 9 1 . 1 2 7 1 .3 9 8 1 . 1 2 4

7 7 8 .2 1 . 3 7 0 1 .3 8 2 1 . 6 5 2 1 . 3 1 6

9 3 3 . 8 1 . 6 1 4 1 . 6 1 5 1 .8 4 0 1 .4 9 9
1 0 8 9 .4 1 .8 0 6 1 .8 0 3 1 . 9 5 6 1 .6 5 3
1 2 4 5 . 1 1 . 9 5 0 1 . 9 4 7 2 . 0 2 4 1 .8 0 4
1 4 0 0 . 3 2 .0 4 6 2 . 0 4 4 2 .0 5 6 1 . 9 6 2

"liean v a lu e  o f  fo u r  d e te r m in a t io n

LO
T



Table 4» E f f e c t  of Dye C o n cen tra tio n  on Absorbance of P iperaz ine-D ye
Complex

Dye C o n ce n tr a tio n  5 
ml X ( 4 - 0 0  X 10- ^

Mole R a tio  Dye 
to  Drug

S u lfo n p h th a le in Dye
BCG B TB BCP H BPB

Abs? 'jo  CV Abs? jh  CV Abs? jo  CV aA bs. jo  CV

1 . 5 1 ร 2 0 . 1 3 6 1 . 2 6 0 . 1 4 1 2 . 4 1 0 .1 8 6 4 . 8 9 0 . 0 4 7 8 . 5 7

1 .0 1 ะ 1 0 . 2 9 5 2 . 7 0 0 .2 8 4 3 . 2 4 0 . 3 9 1 0 . 9 7 0 . 1 8 8 1 2 .0 2
1 .5 5 5 2 0 . 3 9 0 0 . 6 7

0COô

0 . 3 7 0 . 4 6 9 0 . 7 2 0 . 3 4 3 2 . 5 4

2 .0 2 î 1 0 .4 4 9 0 . 9 7 0 . 4 3 2 1 . 9 1 0 . 5 2 2 0 .1 1 0 . 3 9 7 2 . 0 7

5 .0 5 ร 1 0 . 5 2 7 1 . 5 6 0 . 4 9 7 2 . 6 4 0 . 5 8 6 1 .0 1 0 .4 7 5 0 . 7 9
4 . 0 4 ร 1 0 . 5 5 5 2 . 0 4 0 . 5 2 3 2 . 4 5 0 . 6 3 9 1 . 3 7 0 . 5 3 3 2 .1 0
5 . 0 5 ะ 1 0 . 5 5 6 1 . 0 6 0 .5 4 7 2 . 4 9 0 . 6 5 5 1 .8 0 0 . 5 6 4 1 . 0 5

6 .0 6 ร 1 0 . 5 7 5 2 . 9 9 0 . 5 5 6 1 . 1 9 0 . 6 7 4 2 .2 6 0 . 5 9 4 0 . 8 0

^ lean  value  of fo u r  d e te rm in a tio n s  , Abse = Absorbance .
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Table 5. E f f e c t  of Time on s t a b i l i t y  of P iperaz ine-D ye Complex

S u lfo n p h th a lo in  Dye
T i ïïî£? BCG 3TB BCP BPS
M inutes Abs? c v Abs? f j  CY Abs? CY Abs? fo  CV

1 0 0 . 4 2 4 1 . 8 2 0 . 4 1 4 3 . 6 2 0 . 4 9 4 1 . 9 2 0 . 4 7 6 6 . 3 0

2 0 0 . 4 2 5 2 . 8 5 0 . 4 1 6 3 .2 2 0 . 5 0 1 2 . 3 8 0 . 4 7 4 6 . 5 4
3 0 0 . 4 2 8 3 . 2 0 0 . 4 1 8 3 . 0 1 0 . 5 0 3 3 . 2 s 0 . 4 7 9 8 . 5 6

4 0 0 . 4 2 8 3 . 2 2 0 . 4 1 8 3 . 3 7 0 . 4 9 9 3 . 8 9 0 . 4 7 2 8 . 2 6

50 0 . 4 2 9 2 . 3 5 0 . 4 1 8 3 . 6 8 0 . 5 0 5 4 . 6 5 0 . 4 8 3 1 0 . 9 7

6o 0 . 4 2 9 2 . 1 2 0 . 4 2 2 4 . 2 2 0 . 5 0 3 3 . 0 2 0 . 4 9 6 1 5 . 7 3

1 2 0 0 4. ๐ 3 . 1 2 0 . 4 2 1 1 . 5 9 0 . 5 0 5 2 . 6 5 0 . 4 6 7 7 . 4 9
1 8 0 0 . 4 2 9 3 . 3 1 0 . 4 2 3 1 . 7 5 0 . 4 9 8 1 . 6 4 0 . 4 7 0 8 . 0 0
2 4 0 0 . 4 2 4 3 . 3 0 0 . 4 2 2 1 . 6 5 0 . 4 9 1 1 . 2 0 0 .4 6 8 7 . 0 1

3 0 0 0 . 4 2 2 3 . 1 3 0 . 4 2 3 2 . 6 5 0 . 4 9 7 1 . 3 0 . 4 7 2 8 . 5 8

3 6 0 0 . 4 2 4 2 . 6 4 0 . 4 2 3 2 . 2 7 0 . 5 0 1 1 . 9 6 0 , 4 7 2 __8 ^ 8 .  _■If ,J7----------
X 0 . 4 2 7 0 . 4 2 0 0 . 5 0 0 0 . 4 7 5
c/ j  CV 0 . 6 5 0 . 9 3 0 . 9 0 1 . 7 4

—
^ lean  value of fo u r d e te rm in a tio n s , Abs Absorbance oVjsl



Table 6. E f f e c t  of Tem perature on s t a b i l i t y  of P iperaz ine-D ye
Complex.

S u lfo n p h th a le in  Dye
Temperature BCG BTB BCP BPB

°c Abs'4 i  cv A b st i  cv Abs^ io  cv Abs? io  cv

25 0 . 4 1 2 1 . 4 6 0 . 4 2 2 1 . 7 1 0 . 5 0 3 0 . 7 6 0 .4 7 8 1 . 9 5

40 0 . 4 0 9 2 .5 9 0 . 4 2 2 2 . 1 3 0 . 5 0 2 0 . 3 4 0 .4 5 8 3 .8 4
50 0 . 4 1 0 1 .6 4 0 .4 1 8 1 .8 4 K~\0IPs0

0 . 5 0 0 . 4 6 9 1 . 5 3

60 0 . 4 0 7 1 . 5 2 0 . 4 0 6 1 . 5 3 0 .4 9 9 0 OA 0 . 4 4 0 5 . 2 5

70 0 . 4 0 3 0 . 9 7
L . ..

0 .3 8 5 0 . 3 9 0 .4 8 0 2 . 9 6 0 . 3 6 7 4 . 0 1

X 0 .4 0 8 0 . 4 1 1 0 .4 9 7 0 . 4 4 2

°/0 cv 0 .8 4 3 .8 3 1 . 9 8 1 0 . 0 5

'^iean value  of fo u r d e te rm in a tio n s  
Abs. = Absorbance.

À
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Table 7» Comparative of E xperim ental P aram eters on Four S u lfo n p h th a le in
D yes 2 BCG, BTB, BCP and  BPB

E xp erim en ta l
P aram eters

S u lfo n p h th a le in  Lye
BCG BTB BCP BPB

l ) . C olor o f  the  
Complex

y e l lo w y e l lo w y e l lo w y e l lo w

2 )  . w a v e len g th  f o r
maximum a b so rp 
t io n  (nm .)

3 )  . C a lib r a t io n
curve

- L i n e a r  c o n c o n -

420 420 4 1 0 4 1 2

t r a t i o n  r a n g e
(m eg/ ml)

7 7 . 8 - 4 6 6 . 9 0 - 4 6 6 . 9 0 - 4 6 6 . 9 7 7 .B - 2 3 3 . 4

-S lo p e 0 .8 7 4 0 . 9 2 6 1 . 1 6 4 0 . 7 7 6
- R e p r o d u c i b i l i t y poor v e r y  good poor good MoVJ1



Table 7« ( Continued)C om parative of E xperim enta l P aram eters of Four
S u lfo n p h th a le in  Dyes : BCC-, BTB, BCP and BPB

----------- ----------- '— ------------------------ —--- —
E x p erim en ta l ............  .............  ....... S u lfo n p h th a le in  D yes
F a ra n o to rs BCG BTB BCP BPB

4 ) .  Dye c o n c e n tr a t io n 3 3 4 4
u sed  w ith  f ix e d  
c o n c e n tr a t io n  o f
p ip e r a z in e .  6n00
ml X  ( 4 .0 0  X  10  ̂
M)

5 ) .  Mole r a t io 2 ร 1 1—1CM 2 ร 1 2 ะ 1
(Dye to  Drug)

6 ) .  E f f e c t  o f  tim e None N e g l ig ib le N e g l ig ib le I n c r e a s e  in  
p e r io d  o f  1 to  
2 h o u rs , th en  
d e c r e a se

7 ) .  E f f e c t  o f  tem
p er a tu r e

S ta b le  to  5 0 ° c ,  
th en  d e c r e a se

S ta b le  to  4 0 ° c ,  
th en  d e c r e a se

S ta b le  to  5 0 ° c ,  
th en  d e c r e a se

D ec r e a se  when 
in c r e a s e  tem
p er a tu r e 10 6



Table 8 . P er Cent L ab e lled  Amount of P ip e ra z in e  as H exahydrate in
P i p e r a z i n e  C i t r a t e  S y r u p  ÏÏSP XX.

S a m p le
P e r  C e n t  L a b e l l e d  Amount  o f  P i p e r a z i n e  a s  H e x a h y d r a t e

BTB M e th o d O f f i c i a l  M e t h o d  a -

1
-

1 0 6 .0 1 1 0 6 . 6 6

2 1 0 5 .8 1 1 0 6 .9 7

3 1 0 6 .1 1 1 0 6 .3 0

4 1 0 5 .6 9 1 0 6 .8 9

5 1 0 6 .3 0 1 0 6 .9 9

X 1 0 5 .9 8 1 0 6 .7 6
°/o  cv 0 .2 3 0 .2 7

■ ------------------------------------------------------------- -------------------------------------------------------------------------- 1 ■  1 ■ .■ ■ .—  ■ ■ .— ■ .1. . . . .  ■  1 . .

a  USP XX



T a b le  9 .  P e r c e n t a g e  R e c o v e r y  o f  P i p e r a z i n e  C i t r a t e  i n
P ip e r a z in e  C itr a te  Syrup USP XX

BTB Method O f f i c i a l  Method a
Sample P i p e r a z i n e  C i t r a t e  B . p . P ip e r a z in e  C itr a te  B .p .

No. Added,mg Found,mg /0 R ecovery Added,mg______________ J Found,mg j °fo R eco very________________ 1________
-  1 0 0  mg. -

1 1 0 0 . 5 1 0 2 . 0 1 0 1 .4 9 1 0 1 . 0 1 0 1 . 9 1 0 0 . 8 9

2 1 0 2 . 2 1 0 4 .1 1 0 1 . 8 6 1 0 3 . 0 1 0 4 . 1 1 0 1 . 0 7

3 1 0 1 . 1 1 0 3 .7 1 0 2 .5 7 1 0 0 . 1 1 0 2 .2 1 0 2 .1 0
1 0 1 .3 1 0 3 . 2 1 0 1 .8 8 1 0 1 . 3 1 0 2 .6 1 0 1 .2 8

5 1 0 1 .2 1 0 3 . 3 1 0 2 .0 8 1 0 0 . 6 1 02 .2 1 0 1 . 5 9

X 1 0 1 .9 8 1 0 1 . 3 9

io CY
---------------------- - .-- -------------------

0 .3 9 0 . 4 7

80
1



T a b le  9 .  ( c o n t i n u e d . )  P e r c e n t a g e  R e c o v e r y  o f  P i p e r a z i n e  C i t r a t e  i n
P ip e r a z in e  C itr a te  Syrup USP XX

Sample
No.

BTE Method O f f i c i a l  M ethod a
P ip e r a z in e  C it r a t e  B .p . P ip e r a z in e  C it r a t e  B .p .

Added,mg. Found, mg. f:  R ecovery___
'■ๆ

Addedfmg« Found,m g. ÿc R ecovery
-  125 mg. -

1 1 2 8 . 4 1 2 6 . 5 9 8 .5 2 1 2 7 .5 1 2 7 . 7 1 0 0 . 1 6

2 1 2 5 . 6 1 2 4 . 8 9 9 .3 6 1 2 6 .7 1 2 8 . 0 1 0 1 . 0 3

3 1 2 6 . 6 1 2 5 . 8 9 9 .3 7 1 2 7 .7 1 2 8 .9 1 0 0 . 9 4

4 1 2 6 .1 1 2 4 . 9 9 9 .0 5 1 2 7 .9 1 2 8 .4 1 0 0 . 3 9

5 1 2 6 . 8 1 2 5 . 1 9 8 . 6 6 1 2 6 . 7 1 2 7 . 9 1 0 0 . 9 5

X 9 8 .9 9 1 0 0 . 6 9

io  CV 0 . 4  0 0 . 3 9



T a M eJ ? . ( c o n t in u e d )  P e r c e n ta g e  R eco very  o f  P ip e r e z in e  C itr a te  in  P ip e r a z in e
C itr a te  Syrup USP XX

Semple
No.

BTB Method O f f i c i a l  Method a
P ip e r a z in e  C itr a te  B .p . P ip e r a z in e  C itr a te  B .p .

Added,m g. Found,m g. °jo  R ecovery Added,m g. Found,m g. °เ0 R ecovery

-  1 5 0  mg. -

1 1 4 8 .7 1 5 0 . 6 1 0 1 .2 8 1 5 1 .8 1 5 1 .7 9 9 .9 3
2 1 50 .3 1 5 1 .5 1 0 0 .8 0 1 51 .3 1 5 2 ,4 1 0 0 .7 3
3 1 4 9 . 0 1 5 0 . 1 1 0 0 .7 4 1 5 0 .9 1 4 9 .3 9 8 .9 4
4 1 4 9 .1 1 5 1 . 5 1 0 1 .6 1 1 5 0 . 8 1 5 2 . 2 1 0 0 .9 3
5 1 5 0 .7 1 5 1 .3 1 0 0 . 4 0 1 5 2 .5 1 5 2 . 6 1 0 0 .0 7
X 1 0 0 .9 7 1 0 0 .1 2
i= cv 0 . 4 7 0 . 7 8

aUSP XX o



T a b le  1 0 .  V a r io u s  C o m m e r c ia l P h a r m a c e u t i c a l  D o s a g e  F orm s o f
P ip e r a z in e  and. I t s  S a l t s

M an u factu rer P rod u ct D osage form Dose

l ) .  L .p . S tan dard  L a b o r a to r ie s P ip e r in Syrup each  5 m l. c o n ta in s  500 mg. 
o f  p ip e r a z in e  as h exah y-  
d r a te

2 ) .  M ilano Lab Ltd P a rt M ila-worm Syrup each  5 m l. c o n ta in s  750  mg. 
o f  p ip e r a z in e  a s h ex a h y -  
d r a te

3 ) . K .L .C . L a b o r a to r ie s K .L .C . worm 
syrup

Syrup each  4 m l. c o n ta in s  600 mg. 
o f  p ip e r a z in e  a s h exa h y-  
d r a te

4 ) .  B ayer U pixon Syrup ea c h  4 m l. c o n ta in s  600 mg. 
p ip e r a z in e  h y d r a te , n e u tr a 
l i z e d  w ith  c i t r i c  a c id

3) . ACDHOK Co Ltd P ip e r a z in e  
c i t r a t e  e l i x i r  
3PC 1973

E l i x i r each  5 m l. c o n ta in s  750  mg. 
o f  p ip e r a z in e  a s h exah y-
d r a te

6 ) .  Rurm P an ich  Pharmacy L o lo -b ra n d
e l i x i r

E l i x i r each  5 m l. c o n ta in s  937 mg. o f  p ip e r a z in e  c i t r a t e
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T a b le  10  ( C o n t in u e d )  V a r io u s  C o m m e r ic a l P h a r m a c e u t i c a l  D o s a g e  F o rm s o f
P i p e r a z i n e  and  I t s  S a l t s

M an ufactu rer P rod u ct D osage form Dose

7 ) .  T . c .  P h a r m a c e u t ic a l, Ltd  
p a r t

P ip e r e ,z in e  
c i t r a t e  e l i x i r

E l i x i r ea ch  100 m l. c o n ta in s  
16 gm. o f  p ip e r a z in e  
c i t r a t e

8 ) .  Pharm asant L a b o r a to r ie s ,  
Co, L td .

P ip e r a z in e
c i t r a t e

T a b le t ea ch  t a b l e t  c o n ta in s  500 mg. 
o f  p ip e r a z in e  as h ex a h y -  
d r a te

9 ) .  A .T . P h a rm a ceu tica l P ip e r a z in e  
c i t r a t e  t a b l e t

C oated
t a b l e t

0 "ch t a b l e t  c o n ta in s  
555 mg* o f p ip e r a z in e  
c i t r a t e ,  anhydrous

1 0 ) .  R .p . S ch erer  PTY Ltd
ME LB P iper'- caps  

c a p su le
C apsule each  c a p su le  c o n ta in s  

500  mg. o f  p ip e r a z in e  
a d ip a te
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T a b le  11 »  A n a l y s i s  o f  P i p e r a z i n e  a n d  I t s  S a l t s  i n  C o m m e r c ia l
P h a r m a c e u t i c a l  D o sa g e  F o rm s

P i p e r a z i n e L a b e l l e d P e r  c e n t  L a b e l l e d  C la im e d 3
P r o d u c t D o sa g e BTB M e th o d O f f i c i a l  M e th o d s

F orm S a l t C o n te n t ,m g . 1° % c v 1ะ %cv
■

A S y ru p P i p e r a z i n e  
a s  h e x a h y d r a t e

500 m g. p e r  
5 m l .

9 9 .7 2 0 .4 8 1 0 1 .5 4 0 .7 9 b

B S y ru p P i p e r a z i n e  
a s  h e x a h y d r a t e

750  m g. p e r  
5 m l .

1 0 8 .0 7 0 .6 9 1 0 6 .9 4 0 .0 7 °

c ' S y ru p - P i p e r a z i n e  
a s  h e x a h y d r a t e

600 m g. p e r  
4 m l .

9 6 .1 5 0 .3 7 9 7 .1 8 0 .0 8 °

D S y ru p P i p e r a z i n e
h y d r a t e

600  m g. p e r  
4 mlT

9 7 .3 1 0 .2 2 9 7 .2 9 0 .0 6 °

E E l i x i r P i p e r a z i n e  
a s  h e x a h y d r a t e

7 5 0  m g. p e r  
5 m l .

9 2 .5 5 0 .8 8 9 2 .9 8 0 .0 8 °

F E l i x i r P i p e r a z i n e
c i t r a t e

957  m g. p e r  
5 m l .

9 7 .7 5 0 . 2 5 9 7 .9 2 0 .0 4 °

G E l i x i r P i p e r a z i n e
c i t r a t e

18 gm p e r  
1 00  m l . 9 6 .8 9 0 .2 6 9 8 .1 9 0 .0 6 ° 113



T a b le  1 1 .  ( C o n t in u e d )  A n a l y s i s  o f  P i p e r a z i n e  a n d  I t s  S a l t s  i n  C o m m e r c ia l
P h a r m a c e u tic a l D osage Forms

P i p e r a z i n e L a b e lle d  
C on ten t,m g .

P er Cent L a b e lle d C laim ed3,
P r o d u c t D osage BTB Method O f f i c i a l  M ethods

F o rm S a l t 7 ° % c v %  CV

H T a b le t P ip e r a z in e
c i t r a t e

300  mg. a s  
p i p e r a z i n e - 
6 HpO p er  
t a b l e t

9 3 . 4 1 0 .7 0 9 2 . 0 4 0 .5 1 b

I C oated
t a b l e t

P ip e r a z in e  
c i t r a t e ,  anh y
d rou s

335 mg. p er  
t a b l e t 8 7 . 9 6 0 . 7 6 8 6 . 6 5 0 .9 9 b

J C apsule P ip e r a z in e
a d ip a te

300  mg. p er  
c a p su le

9 5 . 6 8 0 . 4 1 9 6 .4 8 0 . 1 3 d

^ e a n  v a lu e  o f  f i v e  d e te r m in a t io n s  
๖บ ร ?  XX

CBPC 1 9 7 3

s . P . 1 9 8 0



T a b l e  1 2 .  L i n e a r  C o n c e n t r a t i o n  R a n g e  o f  P i p e r a z i n g  a s  H e x a h y d r a t e
w i t h  P o u r  S u l f o n p h t h a l e i n  D y e s  ะ BCG, BTB,  BCP a n d  BPB.

S u l f o n p h t h a l e i n  D ye L i n e a r  C o n c e n t r a t i o n  R a n g e  o f  
P i p e r a z i n e  a s  H e x a h y d r a t e  m e g / m l .

S l o p e  o f  t h e  s t r a i g h t  
L i n e  P o r t i o n

BCG 7 7 . 8  -  4 6 6 . 9 0 . 6 7 4

BTB 0 -  4 6 6 . 9 0 . 9 2 6

BCP 0 -  4 6 6 . 9 1 . 1 6 4

BPB 7 7 . 8  -  2 3 3 . 4 0 . 7 7 8



T a b l e  1 3 . E f f e c t  o f  B r o m p h e n o l  B l u e  C o n c e n t r a t i o n  o n  C o l o r  o f
P i p e r a z i n e  -  B r o m p h e n o l  B l u e  C o m p l e .

C o n c e n t r a t i o n  o f . B P B ,  
m l .  X 4 * 0 0  X 10  M

C o l o r  o f  t h e  C o m p l e x P r e c i p i t a t e  F o r m e d

0 . 5 P u r p l e P r e s e n t

1 G r e e n i s h  b l u e P r e s e n t

1 . 5 E m e r a l d  g r e e n P r e s e n t

2 Y e l l o w i s h  g r e e n N o n e

3 Y e l l o w ' None'

4 Y e l l o w N^zye

5 Y e l l o w N o n e

6 G r e e n i s h  y e l l o w N o n e



T a b l e  1 4  C h e m i c a l  s t r u c t u r e  o f  P o u r  S u l f o n p h t h a l e i n  D y e s



T a b l e  14» ( C o n t i n u e d )  C h e m i c a l  s t r u c t u r e  o f  F o u r  S u l f o n p h t h a l e i n  D y e s
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W avelength, nm

F ig u re  1 . A b so rp tio n  s p e c t r a  o f  p ip e ra z in e -d y e  com plex.
Key |Q .B C G ,0 ,  BTB, □  BCP; A,BPB.
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F ig u re  2 . C a l ib r a t io n  curve o f s ta n d a rd  p ip e ra z in e  as
h e x a h y d ra te . Key « o *  BCG , BTB ; Q  BCP, 

A ,  BPB.
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C o n c e n tra tio n  o f dye, ml X 4 X 10

F ig u re  3 . E f f e c t  o f dye c o n c e n tra t io n  on abso rbance  o f
p ip e ra z in e -d y e  com plex. Key 1(3» BTBj
□  , BCP{ A  , BPB.
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M o la r  r a t i o  -  d y e  t o  d r u g
F i g u r e  4« M o le  r a t i o  c u r v e  ( v a r y  m o l a r i t y  of  d y e  b u t  f i x

m o l a r i t y  o f  d r u g ) .  K ey  « O *  ETB, I I ,

B C P | A ,  BPB.
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F i g u r e  5* E f f e c t  o f  t i m e  o n  s t a b i l i t y  o f  p i p e r a z i n e - d y e

c o m p le x .  K ey  « (3 »  BCG 5̂ ,  BTB; d ]  , B C P; ,
BPB.
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F i g u r e  6 .  E f f e c t  o f  t e m p e r a t u r e  o n  s t a b i l i t y  o f  p i p e r a z i n e - d y e

c o m p le x .  K ey  » Q ,  E C G } 0 ,  BTB; Q  , BCPj A .  ,
B P B .
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P i p e r a z i n e  a s  h e x a h y d r a t e ,  i ic g /m l 

F i g u r e  7 .  C a l i b r a t i a n  c u r v e  a f  s t a n d a r d  p i p e r a z i n e  a s

h e x a h y d r a t e  w i th  b r a n th y m o l  b l u e .
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Ks.me M is s  USA GLAÇASJ G I J

E d u c a t i o n  ะ B a c h e l o r  o f  S c i e n c e  i n  P h a r m a c y

( s e c o n d  c l a s s  h o n o r )  i n  1 9 7 6 . 

C h u l a l o r .g k o r n  U n i v e r s i t y ,  

B a n g k o k  5» T h a i l a n d .

S i t e  o f  t h e  E m p l o y e r ' s  o f f i c e  ะ

D e p a r t m e n t  o f  P h a r m a c e u t i c a l  C h e m i s t r y  

F a c u l t y  o f  P h a r m a c e u t i c a l  S c i e n c e  

C h u l a l o n g k o r n  U n i v e r s i t y ,

B a n g k o k  5» T h a i l a n d .
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