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Table 1

name

Piperazine adipate

Piperazine calcium
edetate

Piperazine citrate

Chemical structure of Piperazine Salts

chemical structure

CO0K
N im . (CH2Y

C0OH
HOC Ca CED
DY
00

HyC-COOH
N HOGOOOH xndo
— s mobcoon
X=50r6

formula

CAH10N2*CoH10°4

Cl4 s24 CaN4°8

(CAHLON2"3 *2c6H8°7

1

416.45

642.66

(anhydrous)



Table 1. (Continued)

Chemical structure of Piperazine Salts

1 1
name chemical structure formula - eczeight
Piperazine Hﬁ \ o +2HC1 C4Hy gy« 2HCL 159,06
dihydrochloride N7
7\ R g
Piperazine hexahydrate AN NH *OH0 C iy gFpe 6H,0 194.2
Nz
P " ik
1 a7 H N _H B
iperazine phosphate H] NH .H5P04.H20 C4n10M2.43PO4.n20 202,.1
_— OOR
SN— QR
3 o E \ % = C=H Vv o - .
iperazine tartrate HN NH HO ? H C4Hlol\2 C4HOO6 236423
Hf-OH
COOH




Table 2. Completeness of Extraction with Various Concentrations of
Sodium Hydroxide and Number of Extractions

Extraction
Normality of Sodium Hydroxide No. 5 No. 6
Absorbance a .D. Ahsorbancea
6 1.259 + 0.003 1.236 + 0.004
8 0.432 + 0.004 0.152 + 0.003
9 0.080 + 0.003 0.013 + 0.001
10 0.017 + 0.001 0.004 + 0.002

Aean value of five determinations



Table 3. Conformity to Beer' Law Between Concentrations of Piperazine as
Hexahydra,te and Absorbance of Piperazine-Bye Complex

Gulfonphtbalein Bye

Concentration BCG BTB BCP BPB
meg/ml. Absorbance(" I-bsorbancea Absorba.ncea Absorbance”'
7.8 0.073 0.138 0.180 0.172
155.6 0.220 0.291 0.371 0.362
253.4 0.387 0.432 0.562 0.565
311.2 0.523 0.576 0.743 0.686
466.9 0.836 0.859 1.063 0.896
622.6 1.109 1.127 1.398 1.124
178.2 1.370 1.382 1.652 1.316
933.8 1.614 1.615 1.840 1.499
1089.4 1.806 1.803 1.956 1.653
12451 1.950 1.947 2.024 1.804
1400.3 2.046 2.044 2.056 1.962

"liean value of four determination

LOT



Dye Concentration 5

Table 4» Effect of Dye Concentration on

Complex

Mole Ratio Dye

ml X (4-00 X 10-* to Drug

1.5
1.0
1.5
2.0
5.0
4.0
5.0
6.0

1 2
1 1
552
211
5 1
4 1
5 1
6 1

BCG
Abs? , CV

0.136

0.295
0.390
0.449
0.527
0.555

0.556

0.575

Mean value of four determinations |,

1.26

2.70

1.56

2.04

1.06

2.99

Abse

Absorbance of Piperazine-Dye

Abs?

Sulfonphthalein Dye

BTB BCP

0.141 2.41 0.186
0284 324 0.301

> S 0.37 0.469

0.432 191 0.522
0.497 2.64 0.586
0.523 2.45 0.639

0547 2.49 o0.655

0.556 1.19 0.674

Absorbance .

4.89

0.97

0.72

0.11
1.01
1.37
1.80
2.26

BPB

, OV Abs? , OV Abs? |

0.047
0.188
0.343
0.397
0.475
0.533
0.564

0.594

8.57
12.02
2.54

2.07

0.79
2.10

1.05

0.80

¢07



Table 5. Effect of Time on stability of Piperazine-Dye Complex

T 1iiie?

Minutes
10
20
30
40
50
60
120
180
240

300

11—

X
tj OV

Abs?

0.424
0.425
0.428
0.428
0.429
0.429
o<

0.429
0.424

0.422

0.424

0.427

0.65

BCG

cv

1.82
2.85
3.20
3.22

2.35
2.12

3.12

3.31
3.30

3.13

2.64

Abs?

0.414
0.416

0.418
0.418
0.418

0.422
0.421

0.423
0.422

0.423
0.423
0.420

0.93

Sulfonphthaloin Dye

3TB

Mean value of four determinations,

fj CY
3.62
3.22
3.01
B3 A
3.68
4.22
=59
1.75
1.65
2.65

2.27

Abs

BCP
Abs?
0.494

0.501
0.503
0.499
0.505
0.503

0.505

0.498
0.491

0.497

0.501

0.500

0.90

Absorbance

cY

1.92
2.38
3.2$
3.89
4.65
3.02
2.65
1.64

1.20
1.3

1.96

Abs?

0.476
0.474
0.479
0.472
0.483
0.496
0.467
0.470
0.468
0.472

0,472

0.475
1.74

BPS
o CV

6.30
6.54
8.56
8.26

10.97

15.73

7.49
8.00

7.01

8.58

_878. _

\ﬂsl



Table 6. Effect of Temperature on stability of Piperazine-Dye

Complex.
Sulfonphthalein Dye

Temperature BOG BTB BCP BPB
¢ Abs'4 i cv Abst i cv. Absh o CV Abs? o CV
25 0.412 1.46 0.422 1.71 0.503 0.76 0.478 1.95
40 0.409 2.59 0.422 2.13 0.502 0.34 0.458 3.84
50 0.410 1.64 0.418 1.84 © 5&  0.50 0.469 1.53
60 0.407 1.52 0.406 1.53 0.499 o8&  0.440 5.25
10 0.403  0.07 0.385 0.30  0.480 2.96  0.367 4.01
X 0.408 0.411 0.497 0.442
0 CV 0.84 3.83 1.98 10.05

"\iean value of four determinations
Abs. = Absorbance.

y0T



Table 7» Comparative of Experimental Parameters on Four Sulfonphthalein

ExPerimentaI
Parameters

. Color of the

Complex

. wavelength for
maximum absorp-
tion (nm.)

. Calibration
curve

-Linear concon-

tration range
(meg/ml)

-Slope
-Reproducibility

Dyes 2 BCG, BTB, BCP and BPB

yellow

420

77.8-466.9

0.874
poor

Sulfonphthalein Lye

BTB
yellow

420

0-466.9

0.926
very good

BCP
yellow

410

0-466.9

1.164
poor

BPB
yellow

412

77.B-233.4

0.776
good



Table 7« (Continued)Comparative of Experimental Parameters of Four

Sulfonphthalein Dyes : BOG, BTB, BCP and BPB

4).

5),

Experimental e e Sulfonphthalein Dyes
Faranotors BOG BTB BCP
Dye concentration 3 3 4

used with fixed
concentration of

piperazine. 6n00

Mx (400 x 10 A

ole ratio 2 1 e 2 1
(Dye to Drug)

. Effect of time None Negligible Negligible
. Effect of tem- Stable to so°c, Stable to 40°c, Stable to so°c,
perature then decrease then decrease then decrease

BPB

Increase in
period of 1 to
2 hours, then
decrease
Decrease when

Increase tem-
perature

9 07



Table 8. Per Cent Labelled Amount of Piperazine as Hexahydrate in
Piperazine Citrate Syrup TSP XX,

Per Cent Labelled Amount of Piperazine as Hexahydrate

Sample BTB Method Official Method a-
1 106.01 106.66
) 105.81 106.97
1 106.11 106.30
4 105 69 106.89
: 106.30 106.99
. 105,99 106.76

% CV 0.23 0.27
a USP XX




Table 9. Percentage Recovery of Piperazine Citrate in
Piperazine Citrate Syrup USP XX

BTB Method O fficial Method a
Sample Piperazine Citrate B.p, Piperazine Citrate B.p.
No. Addedmg  Foundmg o Recovery Addedmg , Foundmg | % Recovery
- 100 MQ. -

1 100.5 102.0 101.49 101.0 101.9 100.89
2 102.2 104.1 101.86 103.0 104.1 101.07
3 101.1 103.7 102.57 100.1 102.2 102.10
101.3 103.2 101.88 101.3 102.6 101.28
5 101.2 103.3 102.08 100.6 102.2 101.59
X 101.98 101.39

o CY 0.39 0.47

801



Sample
No.IO

> o1 B~ W o e

Table o.

Piperazine Citrate B.p.

Added,mg.

128.4
125.6
126.6
126.1

126.8

(continued.) Percentage Recovery of Piperazine Citrate in
Piperazine Citrate Syrup USP XX

BTE Method

Found, mg. f Recovery Addedfmg« Found,mg.

126.5

124.8

125.8

124.9

125.1

-_125 mg. -

98.52
99.36
99.37
99.05
98.66

98.99
0.40

127.5
126.7
127.1
127.9
126.7

O fficial Method a
Piperazine Citrate B.p.

127.7

128.0
128.9
128.4

127.9

jc Recovery

100.16
101.03
100.94

100.39
100.95

100.69

0.39



TaMeJ?. (continued) Percentage Recovery of Piperezine Citrate in Piperazine
Citrate Syrup USP XX

BTB Method O fficial Method a
ﬁgmple Piperazine Citrate B.p. Piperazine Citrate B.p.
Added,mg.  Found,mg. 9 Recovery Addedmg. Found,mg. °o Recovery
- 150 MQ. -

1 148.7 150.6 101.28 151.8 151.7 99.93
2 150.3 151.5 100.80 151.3 152,4 100.73
3 149.0 150.1 100.74 150.9 149.3 98.94
4 149.1 151.5 101.61 150.8 152.2 100.93
5 150.7 151.3 100.40 152.5 152.6 100.07
X 100.97 100.12
FCv 0.47 0.78

aUSP XX



Table 10.
Piperazine and. Its Salts

Manufacturer Product

). L.p. Standard Laboratories Piperin

2). Milano Lab Ltd Part Mila-worm

3). K.L.C. Laboratories K.L.C. worm
syrup

4). Bayer Upixon

3). ACDHK Co Ltd Pjpera2|ne
citrate elixir
3PC 1973

6). Rurm Panich Pharmacy Lolo-brand
elixir

Dosage form

Syrup

Syrup

Syrup

Syrup

Elixir

Elixir

Various Commercial Pharmaceutical Dosage Forms of

Dose

contains 500 mg.

e?ch_S mil.
of piperazine as hexah
dra?ep v

%?Chlse?gzine as hexa
dra? P Y

ml. contains GRO mg.

e?ch 4
of piperazine as hexa
dra

y-
e
each 4 |. contains 600 mg.
Plpera2| hydrate, neutra-
ized with citric acid
each 5 ml. contains 7s0 mg.

of piperazine as hexah
dra? P y

e?ch 5 ml.
0o piperazine citrate

.. contains 750 mg.

contains. 937 mg.
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8). Pharmasant Laboratories,
Co, Ltd.

9). AT. Pharmaceutical

10). R'E' Scherer PTY Ltd
VELB

Table 10

Manufacturer

(Continued) Various Commerical Pharmaceutical Dosage Forms of

Piperazine and Its Salts

Product

. Pharmaceutical, Ltd PerreJine
part

citrate elixir

Piperazine
citrate

Piperazine
citrate tablet

Piper'- caps
capsule

Dosage form

Elixir

Tablet

Capsule

Dose

each 100 ml. contains
16 an of piperazine
citrate

0
dra

o'"ch tablet contains
555 mo* of RI erazine
citrate, anhydrous

each capsule contajns
500 Mg. of piperazine
adipate

?gpera2|ne as hexahy-

e?ch_tablet contajns 500 mg.

(11



Table 11»

Product Dosage
Form

A Syrup
B Syrup
c ' Syrup
D Syrup
E Elixir
F Elixir
G Elixir

Analysis of Piperazine and Its Salts in Commercial

Pharmaceutical Dosage Forms

Piperazine
Salt

Piperazine
as hexahydrate

Piperazine
as hexahydrate

- Piperazine
as hexahydrate

Piperazine
hydrate
Piperazine

as hexahydrate

Piperazine
Citrate

Piperazine
citrate

Labelled

Contentmg.

500 mg. per
5m|.g :

750 mg. per
5m|.g i

600 mg. per
4ml.g i

600 mg. per
4 ml

750 mg. per
5m|.g P
957 mq. per
5m|.g P

18 gm per
108 mIP

Per cent Labelled Claimed3

BTB Method

1° % cv
99.72 0.48
108.07 0.69
96.15 0.37
97.31 0.22
92.55 0.88
97.75 0.25
96.89 0.26

/'

O fficial Methods

1
101.54

106.94

97.18

97.29
92.98

97.92

98.19

%cv
0.79h
0.07°
0.08°

0.06°
0.08°

0.04°

0.06°

€11



Table 11. (Continued) Analysis of Piperazine and Its Salts in Commercial

Pharmaceutical Dosage Forms

- ) Piperazine Labelled
roduct 0Sage
Formg Salt Content,mg.
H Tablet  Piperazine 3Q0 mg. as
citrate %l%er zine-
er
tabier”
Coated  Piperazine mg. per
tab}et m?rate anhy- %I P
drous
] Capsule  Piperazine 300 mP. per
adipate capsule

Nean value of five determinations
7 XX

BPC 1973

s.P.1980

Per Cent Labelled Claimed3

BTB Method O fficial Methods
70 % cv % CV
93.41 0.70 92.04 0.51b

87.96 0.76 86.65 0.99b

95.68 0.41 96.48 0.13d



Table 12. Linear Concentration Range of Piperazing as Hexahydrate
with Pour Sulfonphthalein Dyes BCG, BTB, BCP and BPB.

Sulfonphthalein Dye Linear Concentration Range of Slope of the straight
Piperazine as Hexahydrate meg/ml. Line Portion
BCG 17.8 - 466.9 0.674
BTB 0 - 466.9 0.926
BCP 0 - 466.9 1.164

BPB 7.8 - 233.4 0.778



Table 13.

Effect of Bromphenol Blue Concentration on Color of

Piperazine

- Bromphenol Blue Comple.

Color of the Complex

Purple

Greenish blue
Emerald green
Yellowish green
Yellow

Yellow

Yellow

Greenish yellow

Precipitate Formed

Present
Present
Present
None

" None'
NAzye
None

None



Table 14 Chemical structure of Pour Sulfonphthalein Dyes
M eccu s
Name Chemiczl Structure Formula ol "1'19‘1' Transition Range
\‘\'Jlght
Br e ;
Bromcresol green| .. : 5 B2 BT , 698.05 3.8 - 5.4
HO \/\. PR 4TY
(BCG) I yellow - blue green
PN \
H o
>
~
\\/
Sromthymol blue CH(CH3)2 CH(CHB)Z HIMVEB#T YO 624439 6.0 = Tulb
HO i s
LTR) ~ s = N

Br )\/

_L L\ V_/IJ

éH3

| |

yellcw - blue




Table 14»

(Continued)

Chemical structure of Four Sulfonphthalein Dyes

Molecular

lName Cheriicnl Structure Formula P )
Weigtit Transition Range
CH, CH
B Mmcres u (3, I' -7 ) I Ti o A A et
Bromoy jol purpl 10 (- . = _0 021 Ci¢ 21, 05u 540.24 5.2 - 6.8
(BCP) | {
e R L W e yellow - purple
ENQ
E MO
S
S0
/;/ .\\|/ 2
|
-
Br Br
Bromrhenol blue "o I 5] C H r. 0.5 670.02 - A6
(5EE) NESS o weRingiienedEs. 050 | 1040 @0 =4t
ED | :l | i yellow - purple
23 C Br
\\
| 0
A N
Lo S0 -
ol .
|§//‘

811
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Figure 1. Absorption spectra of piperazine-dye complex.
Key |Q.BCG,0, BTB, I BCP; A,BPB.
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Figure 2. Calibration curve of standard piperazine as

hexahydrate. Key «o* BG , BTB; Q BCP,
A, BPB.
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Figure 3. Effect of dye concentration on absorbance of
piperazine-dye complex. Key 1(3» BTB]
1, BCP{A , BPB.
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Figure 4« Mole ratio curve (vary molarity of dye but fix
molarity of drug). Key «O* ETB, I I,
BCP| A, BPB.
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Figure 5% Effect of time on stability of piperazine-dye

complex. Key «(3» BCGs*, BTB;d], BCP;
BPB.
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Figure 6. Effect of temperature on stability of piperazine-dye

complex. Key »Q, ECG}0, BTB; Q , BCPjA.,
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Figure 7. Calibratian curve af standard piperazine as

hexahydrate with branthymol blue.
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