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ABSTRACT

Fluorescamine reacts with primary and secondary amines to
form fluorescent pyrrolinones and nonfluorescent aminoenone type
chromophores, respectively. A UV spectrophotometric method has been
developed for the quantitative determination of secondary amine
drugs. Ephedrine, pseudoephedrine, phenylephrine, epinephrine,
metoprolol, propranolol and piperazine were used as secondary amine
drugs in this evaluation. This experiment deals with studies on
the reactions under various experimental conditions. It was shown
that secondary amine drugs can be assayed with a very simple

procedure using fluorescamine comparable to the official USP method.



vi

The author is grateful to Associate Professor Dr. Sunibhond
Pummangura and Assistant Professor Darawan Thanyavuthi, Department
of Pharmaceutical Chemistry, Faculty of Pharmaceutical Sciences,
Chulalongkorn University, for their Guidance, assistance and support

of this study.

A sincere appreciation is extended to Miss Paipan Phitayanon,
Institute of Health Research, Chulalongkorn University, for her

statistical advice.

The helpful cooperation of the staff members of the Department
of Pharmaceutical Chemistry, Faculty of Pharmaceutical Sciences,

Chulalongkorn University is appreciated.

Finally, The author thanks the Graduate School, Chulalongkorn

University, for providing partial financial support.



vii

CONTENTS

Page
PR e T e TS M L A SRS K N D S S (R iv
Ty ol PR G Ly R Ser BT e S e S e v
ACKNOWLEDGEMENTS . . . «ioii oot /s s ssivssonsoisnasasnns vi
LIST OF TABLEE . ..... . T o s v s s v s so ettt s ix

LEST s0F FICURES "o s viv o o s o ol /L ik « BN TS < 4 5 nistois oo bl s snremamt -XE3Y

|

CHAPTER

I INTRODUCTION .. 0 /L% ONIE o s e s canigansnssnsonne 1

e (mausz..”.u.".”.n.u.“f”.“.“.. ..... 2

2. General Organic Reaction of Secondary Amines 2

3. Analytical Methods for Secondary Amine Drugs 9

E1 METERIALS AND MIEMRODGE s i sssanssistoivtnssesBoiessss 21

1. Determination of Maximum Absorption Wavelength 27

2. Determination of pH Dependency ...eceeeeceeeeceeees 28

3. Determination of the Effect of Time on Stability
of Secondary Amine Drug-Fluorescamine Derivatives 29
4, Determination of the Effect of Temperature on
Stability of Secondary Amine Drug-Fluorescamine
DErivatives: o oo suiiindnivivi e seelubiis ean o s ieiiteen e 29
5. Determination of the Effect of Fluorescamine
Concentration on Absorbance of Secondary Amine

Drug-Fluorescamine DerivativesS ..c.ceeeccececcccces 30



viii

Page
6. Determination of the Linearity of Absorbance
with Concentration of Secondary Amine Drug 32
7. Determination of Percent Labelled Amount of
Propranolol Hydrochloride in Propranolol
Hydrochloride Tablets Using Fluorescamine
Method and USP Method ..ccccecccccscccssccccces 32
8. Determination of the Percent Recovery of
Propranolol Hydrochloride in Propranolol
Hydrochloride Tablets by Fluorescamine Method
and USP Method/ Lalemaleese oo cBocecoscccssssscsee 35
9. Comparative Analysis of Preparation Containing
Propranolol/Hydrochloride ssecececceccccescccccese 37
III RESULTS AND DISCUSSE@N=mmmmd, ,,,.. PR e AR e 39
IV SUMMARY AND CONCLUSION ...... S Hle@/e s s ssessnscsnses e 50
REFERENCES ..cccescsecsccsccescsssscsnsscssccscscsocsnssansssscssone 52

APPENDIX ..ecse ccessessesssssesssencstssesssessscnsscsss s 62

VITA ® ® © 9 9 6 T S S G LTSS S SO SN ESE TS TS0 G eEs eSS ss- 121



ix

LIST OF TABLES

Table No. Page

1. Maximum Absorption of Secondary Amine Drug-

Fluorescamine Derivatives ...sisssscissscancinsess 63
2. Effect of pH on the Formation of Ephedrine-

Fluorescamine DerivativVe .ccceececcesccccecccccccens 64
3. Effect of pH on the Formation of Pseudoephedrine-

Fluorescamine DerivativVe ...ccceccceseccccccccccas 65
4., Effect of pH on the Formation of Phenylephrine-

Fluorescamine DeriVaEIve” .. cajesocccssssccscscces 66
5. Effect of pH on the Formation of Epinephrine-

Fluorescamine Derivative ..cceeececececccccacceces 67
6. Effect of pH on the Formation of Metoprolol-

Fluorescamine Derivative ..ceccecccecccccccecccccccs 68
7. Effect of pH on the Formation of Propranolol-

Fluorescamine Derivative ...ccceececccccccccccccccas 69
8. Effect of pH on the Formation of Piperazine-

Fluorescamine Derivative ...ccccececececccccecccccces 70
9. Effect of Time on Absorbance of Ephedrine-

Fluorescamine Derivative ..cececcececccccscccccccscs 71

10. Effect of Time on Absorbance of Pseudoephedrine-

Fluorescamine Derivative .eccccececccccccccccccccss 72



Table No.

11.

12,

13:

14.

15.

16.

17.

18

19.

20.

21.

22.

Effect of Time on Absorbance of Phenylephrine-

Fluorescamine Derivative .cesseccsecosassnsssssses

Effect of Time on Absorbance of Epinephrine-

Fluorescamine Derivative ccceccecececcccccscccescces

Effect of Time on Absorbance of Metoprolol-

Fluorescamine DerivativVe ccccecceccccccccccccscsccses

Effect of Time on Absorbance of Propranolol-

Fluorescamine.bDerivatiVe viessvecsccsosesssccssssse

Effect of Time on Absorbance of Piperazine-

Fluorescamine Derivative ecceccscccccccccccccccscss

Effect of Temperature on Absorbance of Secondary

Amine Drug-Fluorescamine Derivatives .ccceeccececcecee

Effect of Fluorescamine Concentration on Absorbance

of Ephedrine-Fluorescamine Derivative ....cccecces

Effect of Fluorescamine Concentration on Absorbance

of Pseudoephedrine-Fluorescamine Derivative ......

Effect of Fluorescamine Concentration on Absorbance

of Phenylephrine-Fluorescamine Derivative ........

Effect of Fluorescamine Concentration on Absorbance

of Epinephrine-Fluorescamine Derivative ....cccc..

Effect of Fluorescamine Concentration on Absorbance

of Metoprolol-Fluorescamine Derivative ...cccececee

Effect of Fluorescamine Concentration on Absorbance

of Propranolol-Fluorescamine Derivative .....ccc..

Page

73

74

15

76

¥ iv

78

79

80

81

82

83

84



Table No.

23,

24.

25,

26.

27.

28.

29,

30.

31

J25

33.

Effect of Fluorescamine Concentration on Absorbance

of Piperazine-Fluorescamine Derivative ...eceeee. .

Absorbance-Concentration Relationship of Ephedrine

HYQroohl ontae o B it e % ee e sia w sre-atoih s le e Te 0 oo a0 00w

Absorbance-Concentration Relationship of

Pgseudoephedrine Hydrochloride .ececeocccescsccocess s

Absorbance-Concentration Relationship of

Phenylephrine Hydrechioridesiseescesiccsscscssssss

Absorbance-Concentration Relationship of

Epinepbrine BiItArLraEEl s oo DR o cossiavsses snesss

Absorbance-Concentration Relationship of Metoprolol

TArtrate ve.oeeoe SEDRMILIIIRD, o e 0 ¢ s c s 0osss0ssvessce o

Absorbance-Concentration Relationship of

Propranolol SWAarocHTortae= oMM c cocoscssccscscssew

Absorbance-Concentration Relationship of Piperazine

ClATALE ciiicichint et asissmusssstaissinvees

Linear Concentration Range of Secondary Amine Drugs

Using Fluorescamine MBthod ..:.eccescees seidessiivs

Percent Labelled Amount of Propranolol Hydrochloride
in Propranolol Hydrochloride Tablets Using Fluores-

camine Method and USP Method ...ccccccoceccccccccce

Percent Recovery of Propranolol Hydrochloride in
Propranolol Hydrochloride Tablets Using Fluores-

camine Method and USP Method ....esessssesssssbsssss

xi

Page

85

86

87

88

89

90

91

92

93

94

95



Table No.

34.

35

36.

37

xii

Page
Analysis of Propranolol Hydrochloride Injection
(1 mg per ml) Using Fluorescamine Method and

USBENaEROT: . vl oo dinvineSie s islnmenle s v s atpeh e e e e s 98

Analysis of Propranolol Hydrochloride Tablet (10 mg
per tablet) Using Fluorescamine Method and USP

MeE RO P 005 56 ce s Biitia s hate e e o e e R eI e i e e 8 99

Analysis of Propranolol Hydrochloride Tablet
(40 mg per tablet) Using Fluorescamine Method and

USP . Method <. oo S AN ok olbs SecRiiis o s o o5 o006 0650 ae s oo 100

Comparative Analysis of Preparation Containing

Propranolol Hydro@iBRoTled. i vicses cossis sassesnesss 101



A

Figure No.

1.

10.

LIST OF FIGURES

Absorption Spectrum of Ephedrine-Fluorescamine

Dar INAELVE e S n alela wie n et o alssie atmitie oaiea s &

Absorption Spectrum of Pseudoephedrine-

Fluorescamine DERIVativVe i~ s coocsoccssvssncsess

Absorption Spectrum of Phenylephrine-

Fluorescamine /Denivatiyve: ..ceececccccsccccscesss

Absorption Spectrum of Epinephrine-Fluorescamine

Derivative |.d. e ohisie sio-e.o 6 ohit o oern a756n

Absorption Spectrum of Metoprolol-Fluorescamine

Derivati v/ i oo s onicemvaititathTc s ocooisesssss

Absorption Spectrum of Propranolol-Fluorescamine

Derivativel Al QONCUARM BEINIWERCETE iscsscsees

Absorption Spectrum of Piperazine-Fluorescamine

DerIVALIVE. i e edi sseie s es e st Goseie @weae s e

Effect of pH on the Formation of Secondary Amine

Drug-Fluorescamine DerivativesS ..cceccececcececss

Effect of Time on Absorbance of Secondary Amine

Drug-Fluorescamine DerivativesS .ccceccececcceses

Effect of Temperature on Absorbance of Secondary

Amine Drug-Fluorescamine Derivatives ....ce...

xXiii

Page

102

103

104

105

106

107

108

109



Xiv

Figure No. ’ Page
11. Effect of Fluorescamine Concentration on
Absorbance of Secondary Amine Drug-

Fluorescamine Derivatives .cccecececececcecccccceess 112

12. Mole Ratio Curve Obtained from Secondary Amine

Drug-Fluorescamine DerivativesS ..c.ccecececececceces 113

13. Calibration Curve of Ephedrine Hydrochloride

with Pluorescamie Akl /Pl srcevovencsoviossoes 114

14. Calibration Curve of Pseudoephedrine Hydrochloride

with ‘Fluoresca#MiNe// il <o e Rles s oo oo osesascses 115

15. Calibration Curve of Phenylephrine Hydrochloride

with FluorescamiMe KSRl O, v i vieosessoovessssscs 116

16. Calibration Curve of Epinephrine Bitartrate

with Fluon@HGaliRe —wrrwrrrreeN'd s o s oo oo e es 117

17. Calibration Curve of Metoprolol Tartrate with

FINONEBCHIINIE o'stasic s e sndesss dnsesoaicesie e s 118

18. Calibration Curve of Propranolol Hydrochloride

with FluoresCamine .csssesssocsesscnacscssseses 119

19. Calibration Curve of Piperazine Citrate with

FLUDTOBCMMINE o oiss dsvanihoéeios smps eeshiossesses 120



	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents

