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PREFACE

Although -the official compendia list tests and limits for drug substances
related to identity, purity, and strength, they normally do not provide other
physical or chemical data, nor do they list methods of synthesis or pathways of
physical or biological degredation and metabolism. For drug substances impor-
tant enough to be accorded monographs in the official compendia such supple-
mental information should also be made readily available. To this end the Phar-
maceutical Analysis and Control Section, Academy of Pharmaceutical Sciences,
has undertaken a cooperative venture to compile and publish Analytical Profiles
of Drug Substances in a series of volumes of which this is the fifth.

The concept of Analytical Profiles is taking hold not only for compendial
drugs but, increasingly, in the industrial research laboratories. Analytical Profiles

~are being prepared and periodically updated to provide physico-chemical and
~ analytical information of new drug substances during the consecutive stages of

research and development. Hopefully, then, in the not too distant future, the
publicatjon of an Analytical Profile will require a minimum of effort whenever a

. new drug substance is selected for compendial status.

The cooperative spirit of our contributors had made this venture possible.
All those who have found the profiles useful are earnestly requested to contrib-
ute a monograph of their own. The editors stand ready to receive such contribu-

_tions.

Klaus Florey



CONTENTS

AFFILIATIONS OF EDITORS AND CONTRIBUTORS .
PREFACE .

Bendroflumethiazide :
Klaus Florey and Frank M. Russo-A Iew

Cephradine
Klaus Florey

Chloroquine Phosphate
-Donald D. Hong

Dapsone
Flucytosine
Edward H, Waysek and James H Johnson

Glutéthimide . :
Hassan Y. Aboul- Enem

Levodopa -

Ralph Gomez Robert B Hagel and EdwardA MacMullan

Sodium Levothyroxme s
Alex Post and Richard J. Warren

Methotrexate . .
Arthur R. Chamberlm Andrew P K Cheung, and Peter Lzm

Methyclothiazide
James A. Raihle

Metronidazole
Lorraine L. Wearley and Gaonrd D Anthony

Chester E. Orzech NomsG Nash and RaymondD Daley

vii

21

61

87

. 115

. 139

189

. 225

. 283

. 307

. 327



CONTENTS

Nitrofurantoin
Donald E. Cadwallader and Hung Won .Iun

Piperazine Estrone Sulfate
Zui L. Chang

Procarbazine Hydrochloride
Richard J. Rucki

Promethazine Hydrochloride . :
Charles M. Shearer and Susan M, MzIIer

Rifampin
- Gian G. Gallo and Pietro Radaelll

' Sulfasalazine . . .
J. Patrick McDonneIl

Testolactone
Klaus Florey .

Addenda and Errata .
Diatrizoic Acid
_ Isosorbide Dinitrate
Phenformin Hydrochloride
Reserpine
" Tolbutamide
Triflupromazine Hyd:ochlonde
Cumulauve Index v « .

vi

. 345

< 375

. 403

. 429

. 467

. 515

. 533

. 555

. 559



Faaas S et openy s

.

Klaus Florey and Frank M. Russo-Alesi

o oy
i
N
o ¥ ahy T s
R ] " Bk - S
¢ -
- ’
B £
9 N
LRE W
Ll S E
BLE




KLAUS FLOREY AND FRANK M. RUSSO-ALES|

CONTENTS

Description
1.1 History
1.2 Name, Formula, Molecular Weight

1.3 Appearance, Color, Odor
Physical Properties

2.1 Infrared Spectrum

2.2 Nuclear Magnetic Resonance Spectrum
2.3 Ultraviolet Spectrum

2.4 Mass Spectrum

2.5 Melting Range

2.6 Differential Thermal Analysis
2.7 Solubility

2.8 Crystal Properties

2.9 pKa

Synthesis

Stability and Degradation
Drug Metabolic Products - Pharmacokinetics

Methods of Analysis

6.1 Elemental Analysis
Spectrophotometric Analysis
Colorimetric Analysis
Nonaqueous Titration
Chromatographic Analysis
6.51 Paper

6.52 Thin-Layer

A
NndawN

Identification and Determination in
Biological Fluids

Miscellaneous

References



BENDROFLUMETHIAZIDE

1. Description

1.1 Hlstor¥
endroflumethiazide belongs to the class
of thiazide diuretics. 1Its synthesis was first
reported by Holdrege, Babel and Cheneyl in
1959 and its diuretic activity was first
described 1n 960 almost simultaneously by Lund
and Koblng and by Kennedy, Buchanan and

Cunnzngham

1.2 Name, Formula, Molecular Weight

Bendroflumethiazide (also bendrofluazide,
benydroflumethiazide, and benzylhydroflumethiazide)
is 2H-1,2,4-Benzothiadiazine-7-sulfonamide, 3,4-
dihydro-3-(phenyl methyl)-6-trifluoromethyl-1,1-
dioxide or 3-Benzyl-3,4-dihydro-6-(trifluoro- .
methyl)-2H-1,2,4-benzothiadiazine-7-sulfonamide-
1,1 dioxide [73-48-3].

NH, SO 0‘ L
2°¥2 S\N'H
c1:-'3 N
H
Cc,.H, F_N.O,S Mol. Wt. 421.41

15714" 337472

1.3 Appearance, Color, Odor
White or slightly off-white, uniform free
flowing crystalline powder; slight floral odor.

2. Physical Properties
2.1 Infrared Spectrum
The infrared spectrum Yf bendroflu-
methiazide is given in Figure 1

2.2 Nuclear Magnetic Resonance
The 60 MHz proton magnetic resonance
spectrum in dg-methanol containing tetramethyl-
silane as an 1ntern5} reference (Figure 2) is
assigned as follows
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KLAUS FLOREY AND FRANK M. RUSSO-ALESI -

H T1.67(s)
D2N502 SOZ\
TD ' H 16.83(d,6)
H
N NR | O )r2.7(5m
H D 14.88(8,6,6 Hz) I 16-83(d4,6)
not assigned
NvoT2.7

In d¢-DMSO (Figure 3), the NH proton resonances
were observed near 11.75 (singlet, superimposed
with aryl proton), 12 (broad), 2.45 (singlet) and
2.57 (singlet) (Figure 3) in addition to the other
protons assigned from the dg-methanol spectrum.
The higher field singlets at 12.45 and 2.57 are
tentatively assigned to the sulfonamide =-NH3
protons. No preference of assignment is made of
the other two -NH protons. On addition of D20, the
-NH protons are rapidly exchanged for deuterium,
resulting in the disappearance of the NH protons
and sharpening of the proton resonance near Tt5
which now appears like that of the dg-methanol
spectrum.

2.3 Ultraviolet Spectrum
Squibb House Standard (batch #15) in

methanol thibited three maxima at 308 muy (El1 745),
273 mu (E7 565) and 326 mu (Ef 96)13. 1
This agfgis with measurements by Pilsbufx and
Jackson+- -and by Kracmar and Lastovkova who
discuss the U.V. spectrophotometry of benzothia-
diazines and present spectra.

2.4 Mass Spectrum
The low.resolution mass spectrum

(Figure 4) shows only a very weak molecular ion
(M+) of m/e 421 and a base peak of m/e 319 that
could arise by a double proton rearrangement,
which is not a common fragmentation pathway. The
assignment of some of the fragment ions is shown
below:
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