OAKYNTET ,,PAKYIITET ®PAPMALNA*
HEHTDHP 3A ITUCTAHIIMOHHO OBYYEHHUE

a MEANINWHCKA YHUBEPCUTET - IIVIEBEH

NMexuma N2e05

AHanum3 Ha aHTUMHEeKUMOo3HM nekKapcrTea. NMpoumssogHMu Ha
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Imidazole is amphoteric, i.e., it can function as both an

R' acid and as a base. As an acid, the pKa of imidazole is
NI@ 14.5, making it less acidic than carboxylic acids,
[ \ phenols, and imides, but slightly more acidic than
alcohols. The acidic proton is located on N-1. As a
|}| base, the pKa of the conjugate acid (cited above as
R pKBH+ to avoid confusion between the two) is

approximately 7, making imidazole approximately sixty
times more basic than pyridine. The basic site is N-3.

pyrrole-like nitrogen, pK, = 14.5 CH,

H
W, w

N pyridine-like nitrogen, pK,=7.0 pyridine-like nitrogen, pK,=7.4
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Metronidazole

TecT 32 MIEHTUYHOCT:
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Tinidazole Nimorazole

Peakuus 3a nvpeuuna apomamna amuHo zpyna cjied peOyKuus Ha HUmMpo
epynama. Peaknusra e ¢ Hucka cneruduaaocT (Hamnp. mpu Tinidazole Impurity A
(2-methyl-5-nitroimidazole) u Impurity B (1-(2-ethylsulfonylethyl)-2-methyl-4-
nitroimidazole) csapprkaT apomaTHa HUTPO Tpyma karo mpu Impurity B pasznukara
¢ caMo B MO3HUIMATA HA HUTPO TpyTara);

m.m.; |R mecm; TLC mecm.
Tect 3a uncrora: BETX.

KomnuecTBeHo cbabpxanue: Heeoono mumpyeane.
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Pilocarpine HCI

(3S,4R)-3-ethyl-4-[(1-methyl-1H-
imidazol-5-yl)methyl]dihydrofuran-
2(3H)one

0 HC

iIsopilocarpine pilocarpic acid iIsopilocarpic acid
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Pilocarpine

N OH
H
4 \ /' COH
A R
Examine by liquid chromatography (2.2.29).  HsC R
Test solution Dissolve 0.100 g of the substance to bé examined in

water R and dilute to 100.0 ml with the same solv

Reference solution (a) Dilute 5.0 ml of the test solution to 100.0 mi
with water R. Dilute 2.0 ml of the solution t0,20.0 ml with water R.

Reference solution (b) Dissolve 5.0 mg/of pilocarpine nitrate for
system suitability CRS in water R and/dilute to 50.0 ml with the same
solvent.

Reference solution (c) To 5 mfof the test solution, add 0.1 ml of
ammonia R and heat the solution on a water-bath for 30 min, cool and
dilute to 25 ml with water R. Take 3 ml of this solution and dilute to 25
ml with water R. Mainly pilocarpic acid is formed.



Econazole

and enantiomer

and enantiomer

Isoconazole

Miconazole

Cl

<

The chromatographic procedure may be
carried out using:

—a stainless steel column 0.1 m long
and 4.6 mm in internal diameter packed
with octadecylsilyl silica gel for
chromatography R (3 um),

—as mobile phase at a flow rate of 2
ml/min a solution of 6.0 g of ammonium
acetate R in a mixture of 300 ml of
acetonitrile R, 320 ml of methanol R and
380 ml of water R,

—as detector a spectrophotometer set
at 235 nm.

and enantiomer



Isoconazole 1-[(2RS)-2-[(2,6-
dichlorobenzyl)oxy]-2-(2,4-
Isoconazole Nitrate dichlorophenyl)ethyl]-1H-
Imidazole

1-[(2RS)-2-[(4-
chlorobenzyl)oxy]-2-(2,4-
dichlorophenyl)ethyl]-1H-
Imidazole

Econazole

Econazole Nitrate

Miconazole 1-[(2RS)-2-[(2,4-
dichlorobenzyl)oxy]-2-(2,4-

Miconazole Nitrate dichlorophenyl)ethyl]-1H-
Imidazole

Ph Eur

YB-mecm - A ,,, Al 1cm

YB-mecm, ratio of
absorbance — 271/ 280 —
1.5-1.7

YB-mecm - A ., Al 1cm



Econazole, Isoconazole, Miconazole

ASSAY of Econazole Related substances of Isoconazole
Dissolve 0.300 g in 75 ml of Examine by liquid chromatography.
anhydrous acetic acid R. Titrate Reference solution (a) Dissolve 2.5
with 0.1 M perchloric acid, mg of isoconazole CRS and 2.5 mg of
determining the end-point econazole nitrate CRS in the mobile
potentiometrically (2.2.20). Carry phase and dilute to 100.0 ml with the
out a blank titration. mobile phase.

Identification of Miconazole nitrate cream

A. Mix a quantity containing 40 mg of Miconazole Nitrate with 20 ml of a mixture of 1
volume of 1M sulphuric acid and 4 volumes of methanol and shake with two 50 ml
guantities of hexane, discarding the organic layers. Make the agueous phase alkaline
with 2M ammonia and extract with two 40 ml quantities of chloroform. Combine the
chloroform extracts, shake with 5 g of anhydrous sodium sulphate, filter and dilute the
filtrate to 100 ml with chloroform. Evaporate 50 ml to dryness and dissolve the residue in
50 ml of a mixture of 1 volume of 0.1M hydrochloric acid and 9 volumes of methanol .
The light absorption of the resulting solution, Appendix Il B, in the range 230 to 350 nm
exhibits maxima at 264, 272 and 280 nm.



Naphazoline
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2-(naphthalen-

2-ylmethyl)-4,5-

dihydro-1H-
iImidazole (B-
naphazoline)

N
I

»

Naphazoline Impurities

Liquid chromatography (2.2.29).

Test solution Dissolve 50.0 mg of the substance to be examined in the
mobile phase and dilute to 100.0 ml with the mobile phase.

Reference solution (a) Dissolve 5 mg of 1-naphthylacetic acid R in the
mobile phase, add 5 ml of the test solution and dilute to 100 ml with the
mobile phase.

Reference solution (b) Dissolve 5.0 mg of naphazoline impurity A CRS
in the mobile phase and dilute to 100.0 ml with the mobile phase. Dilute
1.0 ml to 100.0 ml with the mobile phase.

Reference solution (¢) Dilute 1.0 ml of the test solution to 10.0 ml with
the mobile phase. Dilute 1.0 ml of this solution to 100.0 ml with the mobile
phase.

Column:

—stationary phase: base-deactivated end-capped octylsilyl silica gel for
chromatography R (4 um) with a pore size of 6 nm.

Mobile phase Dissolve 1.1 g of sodium octanesulphonate R in a mixture
of 5 ml of glacial acetic acid R, 300 ml of acetonitrile R and 700 ml of
water R. Flow rate 1 ml/min.

Detection Spectrophotometer at 280 nm.

Retention time Naphazoline = about 14 min.

System suitability Reference solution (a):

—resolution: minimum 5.0 between the peaks due to naphazoline and to
impurity B.

Limits



HsC CHs
CHs
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CHj
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Xylometazoline

2-[4-(1,1-Dimethylethyl)-
2,6-dimethylbenzyl]-4,5-
dihydro-1H-imidazole
hydrochloride

N-(2-aminoethyl)-2-[4-(1,1-
dimethylethyl)-2,6-
dimethylphenyl]acetamide

SO4H
NH
H>N N 2 , /O/
HsC

ethane-1,2-diamine mono(4-methylbenzenesulphonate)



Xylometazoline RS362 Instrument. Dispersive Phase: 10% wi/v Solution in Dichloromethane Thickness: 0.1mm
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C=N stretching frequency usually is observed at about 1650 cm-1. The
N-H group which give absorptions in the same region also could affect
the C=N stretching frequency due to coupling.

The band at 1500 cm-1 is assigned to the N-H deformation vibration.



Antazoline

N
!/> » HCI
O/N\/Lﬁ
IMPURITY
N-benzyl-N-[(4,5- /©
dihydro-1H- HzN/\/NHj(\N

iImidazol-2-

ymethyl]aniline O
hydrochloride

N-(2-aminoethyl)-2-
ASSAY (benzylphenylamino)acetamide

Dissolve 0.250 g in 100 ml of alcohol R. Add 0.1 ml of phenolphthalein
solution R1. Titrate with 0.1 M alcoholic potassium hydroxide.

1 ml of 0.1 M alcoholic potassium hydroxide is equivalent to 30.18 mg of



Losartan
/N

4%

(1-((2'-(2H-tetrazol-5-yl)biphenyl-4-yl)methyl)-
2-butyl-4-chloro-1H-imidazol-5-yl)methanol



Losartan

USP 28-NF 23

through First Supplement

Official 4/1/05 - 7/31/05

W~

Identification

A: Infrared Absorption 197M—

B: Ultraviolet Absorption 197U—

Solution: 10 pug per mL.

Medium: methanol.

C: It meets the requirements of the test for Potassium 191.
Water, Method | 921: not more than 0.5%.



HPLC Measurements. Samples were analyzed according to the
laboratory standard, HPLC (La-Chrom®, Merck-Hitachi, Darmstadt,
Germany) with a diode array detector and a Purospher® STAR RP-18
endcapped column (125-4, 5 um; Merck, Darmstadt, Germany).

The eluent was 45% acetonitril/55% H20O with 0.1% trifluoroacetic acid
(pH 1.9) for losartan and valsartan and 15% acetonitril/85% H,O with
0.1% trifluoroacetic acid (pH 1.9) for cefadroxil. UV-detection was done
at 232 nm, the injection volume was 20 pl, the flow rate 0.75 ml/min
and the column temperature 34°C. Cephalexin was used as internal
standard for cefadroxil whereas losartan was used as internal standard
for valsartan and vice versa. The retention time were between 2.5 and

8 min.



Valsartan

/=

N
%I;-I""" NH

N-(1-oxopentyl)-N-[[2'-(1H-tetrazol-5-yl) [1,1'-biphenyl]-4-yl]methyl]-L-valine



Irbesartan

2-butyl-3-[p-(0-1H-tetrazol -5-ylphenyl)
benzyl]-1,3-diazaspiro[4.4]non-1-en-4-one



R/N§N+ USP28

Limit of azide—

Mobile phase— Prepare a filtered and degassed 0.1 N sodium hydroxide solution (see
System Suitability under Chromatography (621)).

Standard solution— Transfer about 25 mg of sodium azide, accurately weighed, to a 100-mL
volumetric flask, dissolve in and dilute with Mobile phase to volume, and mix. Pipet 250 pL of
this solution into a 200-mL volumetric flask, dilute with Mobile phase to volume, and mix. This
solution contains about 0.312 pg of sodium azide per mL.

Test solution— Transfer about 100 mg of Irbesartan, accurately weighed, to a 5-mL
volumetric flask, dissolve in and dilute with Mobile phase to volume, and mix.
Chromatographic system (see Chromatography (621))— The liquid chromatograph is
equipped with a conductimetric detector, and a 4.0-mm x 25-cm column that contains packing
L46. The flow rate is about 1.0 mL per minute. Chromatograph the Standard solution, and
record the peak responses as directed for Procedure: the signal to noise ratio for the azide
peak is not less than 10.

Procedure— Separately inject equal volumes (about 200 pL) of the Standard solution and the
Test solution into the chromatograph, record the chromatograms, and measure the peak area
for azide peak. Calculate the amount of azide in ppm in the portion of Irbesartan taken by the
formula:

1000(CS / CT)(42.02/65.01)(rU / rS),

in which CS is the concentration, in ug per mL, of sodium azide in the Standard solution; CT
Is the concentration, in mg per mL, of Irbesartan in the Test solution; rU is the peak area for
azide obtained from the Test solution; and rS is the peak area for azide obtained from the
Standard solution: not more than 10 ppm of azide is found.



http://localhost:28231/uspnf/pub/data/v28231/usp28nf23s1_c621.xml#usp28nf23s1_c621
http://localhost:28231/uspnf/pub/data/v28231/usp28nf23s1_c621.xml#usp28nf23s1_c621
http://upload.wikimedia.org/wikipedia/commons/6/6c/Azide-2D.png
http://upload.wikimedia.org/wikipedia/commons/6/6c/Azide-2D.png

AVEL

EMEA/H/C/786

EBPOMENCKU OOKNAL 3A OGLECTBEHA OLIEHKA (EPAR)
IRBESARTAN BMS

Pe3iome Ha EPAR 3a oOwWwecTBeHO non3BaHe

Hacmosuwusam dokymeHm ripedcmaerisiea pe3rome Ha Egponetickus 0oknad
3a obwecmeeHa oueHka (EPAR). B Hezo ce pa3ssicHaea kak Komumembm
1o fiekapcmeeHuUmMe rnpooykmu 3a xymaHHa yrnompeba (CHMP) oueHsiga
rnposedeHuUmMe rpoy4yeaHusi, 3a 0a Harpasu ceoume rnpernopbKU Kak da ce
u3riosizea fiekapcmeomo.

AKo ce Hyxx0aeme om roge4ye UHhopMmauusi 3a Bawemo MeduUyuHCKO
CbCMOSIHUE UU JIedeHue, rnpodememe riucmoskama (Cbwo Yacm om
EPAR) unu nonumatume Bawus nekap unu ¢gpapmauesm. AKo xernaeme
roseye uHgbopmMmauusi 3a ocHosaHusima Ha rnperopbkume Ha CHMP,
npoyememe Hay4Homo obcbxdaHe (cbwo Yyacm om EPAR).



EVEL
KakBo npeacraBnsaBa Irbesartan BMS?

Irbesartan BMS e nekapcTBO, KOETO CbAbpXKa akTUBHOTO BellecTBo upbecapTtaH. lNpegnara ce noag popmara
Ha 6enu oeanHu Tabnetkn (75, 150 n 300 mg).

ToBa nekapcTBO € CbLWOTO KaTo Karvea, koeto Beve e ogobpeHo B EBponenckus coio3 (EC). KomnaHusTta
npoussoanTen Ha Karvea e gana cbrnacue HayvYHuTe U gaHHu ga ce uanonasear 3a Irbesartan BMS.

3a KakBo ce usnonsia Irbesartan BMS?

Irbesartan BMS ce nanonssa npu nauMeHTn ¢ eCeHumanHa XxmnepToHns (BUCOKO KPbBHO HansaraHe).
,ECeHumanHa“ osaHayaBa, Ye BUCOKOTO KpbBHO HansiraHe He € NPpUYNHEHO OT Apyrn 3abonsBaHus. Irbesartan
BMS ce nanonaea cbLL0 3a neyeHne Ha peHanHu (6bbpeyvHn) 3abonaBaHns Npy NaUnEHTU C XMNEPTOHUS U
anabet Tmn 2 (HeMHCYNUHo-3aBMcuM gmaberT). Ynotpebarta Ha Irbesartan BMS He ce npenopbyBa npu nauneHTm
Ha Bb3pacT nog 18 rognHu.

JlekapcTBeEH NPOAYKT, OTNYCKaH No JieKkapcKo npegnucaHune.

Kak aa nanonsBare Irbesartan BMS?

Irbesartan BMS ce npuema npes yctaTta cbC unm 6e3 xpaHa. ObnyanHata npenopbyBaHa gosa e 150 mg
BeAHbX Ha eH. AKO He ce NOCTUrHe A4ocTaTbuyeH KOHTPOM Ha KpbBHOTO HandraHe, Ao3ata Moxe aa 6vae
yBenuyeHa o 300 mg Ha AeH unu aa ce AobaBAT apyru nekapcTea 3a XMNepToHUs, Hanpumep
xnapoxnopoTtunasua. Npun nayneHTn Ha xemoamanuaa (TexXHMKa 3a NepyncTBaHe Ha KpbBTa) UK NPpU NaumneHTH
Ha Bb3pacT Haf4 75 roguHn MoXe fa ce npunara HadasnHa gosa ot 75 mg.

[Mpy nauneHTn ¢ xunepToHusa n anadet Tun 2 Irbesartan BMS ce gobassi kbM gpyrute nevyeHust Ha XMNepToHUs.
IleyeHuneTo 3anoyBa cbe 150 mg BeOHBXK Ha AeH 1 fo3ata 0bMkHOBEHO ce yBenuyasa Ao 300 mg BegHbX Ha
[EH.

Kak peuncrtBa Irbesartan BMS?

AKTUBHOTO BeLlecTBO B Irbesartan BMS, npbecaptaH, e ,aHrmoteH3uH-ll peuentopeH aHTaroHUCT", KOeTo
Oo3HayaBa, Ye brnokupa AeNCTBMETO HA XOPMOHa B OpraHnamMa, HapedeH aHrmoTeH3uH |l. AHrnoteHsuH-Il e
MOLLEH Ba30KOHCTPUKTOP (BELLECTBO, KOETO CBMBA KPbBOHOCHUTE CbaoBe). Kato 6rokmpa peuentopuTte, €
KOUTO HOPMasiHO ce CBbp3Ba aHrMoTeH3uH |l, npbecapTtaH cnvpa eNCTBUMETO HAa XOPMOHAa 1 NO3BOMsABa Ha

KPBbBOHOCHUTE CbA0BE a CE Pa3LUNPAT. ToBa nossonsiea KPBbBHOTO HandraHe aa ce NoHMmXm n HamalsiFaBa
puckoBeTe OT yBpexXaaHuad, npudnHeHn ot BUCOKOTO KPbBHO HandraHe, HanpunMep nosiyvyaBaHe Ha yaap.



Olmesartan
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(5-methyl-2-0x0-1,3-dioxol-4-yl)methyl 5-(2-hydroxypropan-2-yl)-2-propyl-3-[
[4-[2-(2H-tetrazol-5-yl)phenyl]phenyllmethyllimidazole-4-carboxylate
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