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INTRODUCTION

Pyridine is a six-membered heterocycle with one nitrogen atom. It is an aromatic
heterocyclic compound. The nitrogen atom exhibits electron acceptor character and
therefore the pyridine aromatic system is electron-deficient compared to benzene.
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The unshared pair of electrons of the nitrogen atom does not take part in the
formation of the w-electron skeleton, but is responsible for manifesting of its basic
properties.

Pyridine is a colourless liquid, miscible with water and organic solvents, has a
characteristic unpleasant odour. Inhalation of pyridine vapours may cause damage
to the nervous system.

Pyridine has a strong bactericidal effect, but due to its high toxicity, it cannot be
used in medicine. However, many of its derivatives are not only medicines, but
also serve as a source for obtaining a number of synthetic drugs (nicotinic acid, its
amide). The pyridine nucleus is part of the molecules of a number of natural
compounds, such as alkaloids and vitamins.

Introduction of a carboxyl group into the pyridine ring sharply reduces toxicity.
The initial products for the preparation of pyridine carboxylic acids are liquid
substances contained in coal tar - picolins.
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In medical practice, synthetic drugs are widely used, which are derivatives of
nicotinic (3-pyridine-carboxylic) and isonicotinic (4-pyridine-carboxylic) acids.



DRUGS - NICOTINIC ACID DERIVATIVES

Nicotinic acid (HukoTHHOBAasI KHCJIOTA)

B-Pyridine carboxylic acid, otherwise called nicotinic acid, is known as vitamin
PP. It was first was first produced back in 1867.

OBTAINING ([TOJIYYEHUE)

Various ways of synthesis of nicotinic acid are known, but the method of
production from B-picoline is of industrial importance. The picoline fraction is
subjected to fractional separation into a- - and y-picoline. Then, by oxidation of
B-picoline, nicotinic acid is obtained:
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PHYSICAL PROPERTIES (®PM3NYECKUE CBOMCTBA)

White crystalline powder, odourless, slightly acidic taste. Melting point 234 - 238
C. bBenvii Kpucmaniuweckuii nopowiox 0e3 3anaxa, CiabOKucio2o eKycd.
Temnepamypa naasnenus 234 — 238 C.

Difficult to dissolve in water and alcohol, soluble in hot water, very slightly
soluble in ether. Tpyono pacmeopum 6 6ode u cnupme, pacmeopum & copsueil
800e, 0UeHb MALO PACMBOPUM 6 dhupe.

IDENTIFICATION (ITIOAJIMHHOCTD)

Nicotinic acid shows amphoteric properties because of the presence of in its
structure of cyclic pridinic nitrogen (basic) and carboxyl group (acidic).

1. Infrared spectroscopy (M K-cnekmpockonus)

The infrared spectrum of the substance, taken in a disc with KBr, in the region
from 4000 to 400 cm™, according to the position of the absorption bands should
correspond to the figure of the spectrum of nicotinic acid.



NICOTINIC ACID
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2. Decomposition reaction (Peaxuus paznoscenus)

When nicotinic acid is heated with crystalline potassium carbonate, it decompose
to form pyridine (characteristic odour) and carbon dioxide, which forms an
opalescence when passed through lime or barite water:
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CO, + Ca(OH), — CaCO,y + H,O

Ilpu  Hacpesanuu ¢ Kpucmaiiuueckum KapOoHamom Kaaus —00pa3yemcs
NUPUOUH(XAPAKMEPHDLI 3aNaX) U OUOKCUO Yelepood.

3. Complexation reaction (Peaxuus komniexkcooopazosanusi)

When copper (I1) acetate acts on a solution of nicotinic acid, copper nicotinate, a
blue-coloured precipitate, is formed. When ammonium thiocyanate is added, a
ternary complex compound of green colour:
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Blue (cunuir) green (zenenwiil)



4. Formation of polymethine dye (Zinke reaction)
Oopa3zosanue noiumemuno6ozo kpacumensn (peaxuus Ilunke)

When 2,4-dinitrochlorobenzene is reacted in an alcoholic alkali solution, the
pyridine cycle is cleaved.

First, a colourless pyridinium salt is formed (1) (6ecysemnas conw), which under
the action of alkali opens the pyridine cycle to form a glutaconic aldehyde
derivative (polymethine base), coloured brown or red (6ypsiii unu kpacuwiii yeem)

(2).
Glutaconic aldehyde derivatives are unstable compounds susceptible to hydrolysis

in alkaline media. They are cleaved to glutaconic aldehyde (4) and 2,4-
dinitroaniline (3):
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Glutaconic aldehyde has a yellow colour (s«cermas oxpacka) in alkaline medium.

Bromine thiocyanate can be used as a cleavage agent. Bromine thiocyanate is
obtained by adding to bromine water ammonium thiocyanate to bromine water
until discolouration:

Br, + NH,NCS — BrNCS + NH,Br
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The subsequent addition of primary aromatic amines (aniline, novocainamide,
sodium sulphacyl) leads to a condensation reaction with glutaconic aldehyde to
form Schiff bases coloured intensely yellow, orange or red (ocrosans Ilugga,
OKPAUICHHbLE 8 UHIMEHCUBHO JHCETMblIL, OPAHNCESbII UL KPACHBLIL YEent):
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5. Reaction with citric acid and acetic anhydride

Interaction with citric acid and acetic anhydride produces a red-violet colouration
when heated.

Ilpu e3aumooeticmeuu ¢ JTUMOHHOU KUCIOMOU U YKCYCHbIM AHSUOPUOOM NpU
Hazpesaruu oopazyemcs KpacHo-huoiemosas oKpacka.

PURITY TEST (IOBPOKAYECTBEHHOCTD)

In the purity test, the permissible impurity content of the initial products of
synthesis or decomposition is determined. In nicotinic acid the permissible content
of 2,6- and 2,5-pyridindicarboxylic acids is determined using a standard.

IIpu nposepxe uucmomwl onpedensemcs 0ONYCmuMoe cooepicanue npumecell 8
UCXOOHLIX NPOOYKMAX CUHMe3d Ul pasnodcenus. B nuxomunosoil kuciome c
NOMOWbIO  SMANOHA onpedensiiom Oonycmumoe cooepyicanue 2,6- u 2,5-
NUPUOUHOUKAPOOHOBBIX KUCIION.



QUANTIFICATION (KOJIMYECTBEHHOE OITPEJIEJIEHHE)
1. Alkalimetry (Anxanumempus)

Agueous solutions of nicotinic acid have acidic properties. A suspension of
nicotinic acid is dissolved in hot water and titrated with 0.1 N sodium hydroxide
solution to the formation of sodium salt (indicator phenolphthalein - colour change
from colourless to pink):
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Tumpaum nampus euopokcuo, unouxamop genoargpmaneun. Ilepexoo oxpacku c
becysemnoco 00 p0306020)

2. lodometric titration (after precipitation of copper nicotinate)
ﬁodomempuﬂ nocne 0cax)coeHusl HUKOMuUHama meou

Nicotinic acid is treated with an excess of titrated copper (1) sulphate solution in
alkaline medium. Then excess working solution is titrated iodometrically in the

presence of indicator - starch:
0 0
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2CuSO, +4KJ — CuyJ, + J, + 2K,;SO,
J, +2NaS,0, —= 2NalJ + Na,S,0,
Huxomunosyio xucinomy obpabamviéarom u306imkom mumpo8aHHO20 PACmMeEopd

cynvpama meou (11) 6 wenounoii cpede. 3amem uzdbbimox paboueco pacmeopa
Mmumpyom uo0oMempuieckKu 8 NPUCymcmeuu UHOUKAmopa — Kpaxmaa.

STORAGE (XPAHEHHE)

Nicotinic acid is stored in well sealed containers protected from light in a dry place
protected from light.

Huxomumnogyro xuciomy xpansam 6 Xopouio 3aKynopenHou mape, 3auuyeHHot om
ceema, 6 CyXom, 3auUWeHHOM Om C8ema Mecme.
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MEDICAL USE (ITPUMEHEHME)

Nicotinic acid is a vitamin, hypolipidaemic and specific antipellagic agent. In the
body, nicotinic acid is converted into nicotinamide, which binds to hydrogen
transfer codehydrogenase | and Il coenzymes (NAD and NADPH), participates in
the metabolism of fats, proteins, amino acids, purines, tissue respiration,
glycogenolysis, biosynthesis processes, and, most importantly, reduces the level of
lipoprotein and triglyceride, which clog blood vessels and contribute to high blood
pressure.

Huxomunosas xucioma NpUMeHAemcs KakKk sumdadmuHHoe, 2unonunudemMuyecKoe u
anmunejjacpudecKkoe Cp@dCl’l’lGO.

Nicotinamide ( HUKOTUHAMM/)

OBTAINING ([TOJIYYEHUE)

Nicotinamide is synthesised from nicotinic acid. The intermediate product of the
synthesis is nicotinic acid methyl ester:
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A Dbetter and more economical way to synthesise nicotinamide is by passing
ammonia gas into a mixture of nicotinic acid and aqueous ammonia solution at
180-185 °C:
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PHYSICAL PROPERTIES (PM3NYECKUE CBOMCTBA)

A white, fine crystalline powder, with very faint odour, bitter taste. Melting point
128 - 131 °C.

Benviti menkokpucmaiiuueckuii. NOPOULOK € O4eHb CAAObIM 3aNnaxom, 20PbKUM
exycom. Temnepamypa niaaenenus 128 - 131 °C.

Easily soluble in water and in alcohol, soluble in glycerine, very slightly soluble in
ether and chloroform.



Jlecko pacmeopum 6 600e u cnupme, pacmeopum 8 2iuyepure, 0uenb Caabo
pacmeopum 8 3ghupe u xaiopoghopme.

IDENTIFICATION (IMOAJIMHHOCTD)
1. Infrared spectrometry (MK-cnexkmpomempus)

The infrared spectrum of the substance, taken in a disc of potassium bromide, in
the region from 4000 to 400 cm-1 in the position of the absorption bands shall
correspond to the spectrum of a standard sample of nicotinamide or to the
following figure.
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2. Decomposition reaction (Peaxuus paznoscenus)

When nicotinamide is heated with crystalline potassium carbonate, it decomposes
to form pyridine (characteristic odour), ammonia (blueing of wet red litmus paper)
and carbon dioxide, which forms an opalescence when it is passed through lime or
barite water:

0
b N D

%t | 2 COJ + NH, !
NZ HOH N

CO, + Ca(OH), — CaCO,| + H,0

Ilpu macpesanuu HuKOmMuHAMUOA C KPUCMALIUYECKUM KAPOOHAMOM Kaaiusi OH
pasiazaemcsi ¢ 00paA3z08anHuemM NUPUOUHA (XAPAKMEPHBIU 3anax), amMmMuaxa
(nocunenue 61a*CHOU KPACHOU TAKMYCOBOU OyMau) u yeneKucio2o 2a3d, Komopulil
npu  NPONYCKAHUU Yepe3 U3BeCmKO8YI0 UlU Oapumogylo 800y obpasyem
onanecyupyroujee 8euiecmao.



3. Alkaline hydrolysis (II]enounoii zudponus)

When nicotinamide is heated in solutions of alkali metal hydroxides, hydrolysis
products are formed: nicotinic acid and ammonia. The effect of the reaction: sharp
odour and blueing of wet red litmus paper.

(0]
COONa

NH, NeOH [~ + oyt

R
|/ t °C N
N

Ippexm peakyuu: peskuti 3anax u NOCUHEHUE GIANCHOU KPACHOU JIAKMYCOB8OU
oymazu

4. Formation of a polymethine dye (Zinke reaction)

Oopazosanue noaumemuno6oz2o kpacumens (peaxyusa L{unke)
The reaction proceeds similarly to nicotinic acid.

a) With 2,4-dinitrochlorobenzene
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brown or red colour
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yellow colour (orcenmpiir)



(b) with bromine thiocyanate

Br, + NH,NCS —= BINCS + NH,Br

= NaOH W
+ / Br ————a
O BrNCS ———= N7 HOH HO H + NH,NCS + HBr

yellow colour (sicenmuiii)

R\©\ I : R
3 /WJ\ — /©/
HO H
NH, - HOH ”W N

intense yellow, orange or red colour

UHMEHCUBHDBILL JHCEIMbIU, OPAHHCEBbIU UIU KPACHBIU Y8em

5. Reaction with citric acid and acetic anhydride
Peakyus ¢ TuMOHHOU KUCIOMOU U YKCYCHBIM AHZUOPUOOM

Interaction with citric acid and acetic anhydride produces a red-violet colouration
when heated.

Ilpu 63aumooeticmeuu ¢ JAUMOHHOU KUCAOMOU U YKCYCHbIM AHSUOPUOOM NpU
HazpesaHuu obpazyemcs KpacHo-(huonemosas oKpacka.

PURITY TEST (IOBPOKAYECTBEHHOCTD)

In the purity test, the permissible impurity content of the initial products of
synthesis or decomposition is determined. Related impurities are determined by
HPLC method.

Ilpu nposepxe uucmomsi onpedensemcs 0ONYCMUMOe COOepiHCcaHue npumecell 8
UCXOOHbIX NPOOYKmMax cummesa uau paziodxcerus. Conymcemeyrouwue npumecu
onpeoensaomcsa memooom BOIKX.

QUANTIFICATION (KOJIMYECTBEHHOE OIIPEJIEJIEHUME)
1. Kjeldahl method (Memoo Keenvoans)

The Kjeldahl method is used to quantify nicotinamide in two ways:
(a) after alkaline hydrolysis;

(b) after boiling in 50% sulphuric acid solution.

Memoo  Kvenvoans ucnonvzyemcsi 0751 KOJUYECMBEHHO20 — ONpeOeleHUs.

HUKOMUHAMUOA 08YMSL CHOCOOAMUL.
11



(a) nocie wenouno2o 2uopou3a,

(b) nocne kunauenus 6 50% pacmeope ceproil Kuciomoi.

(a) Alkaline hydrolysis of nicotinamide yields ammonia, which are quantitatively
distilled off into a receiver containing boric acid solution:

O
- COONa
| NH, NaOH || + N
t °C N/

~
N
Boric acid in water forms tetrahydroxyboronic acid, which interacts with ammonia.

The forming ammonium salts are titrated with 0.1 M hydrochloric acid solution in
the presence of methyl red or methyl orange indicator:

H,BO, + H,O HIB(OH),]
NH, + H[B(OH),] — NH,[B(OH),]
NH,[B(OH),] + HCI NH,Cl + H,BO, + H,O

(b) After boiling nicotinamide in 50% sulphuric acid solution, all organically
bound nitrogen is converted to ammonia. It is distilled off into a receiver
containing boric acid solution. The resulting ammonium tetrahydroxoborate is
titrated with 0.1 M hydrochloric acid solution in the presence of methyl red or
methyl orange indicator (chemistry above).

2. Non-aqueous titration (Hesoonoe mumposanue)

The basic properties of nicotinamide are enhanced in the presence of glacial acetic
acid or acetic anhydride. Titrant 0.1 M is chloric acid solution. The indicator is
crystal violet.

0 - 0 -
CH1COOH
i k- NH, +HCIOy ————= N NH, | ClO4
) o
: )
L. H -

Cpeoa - neosnas yKCcycHasi KUcioma uau yKCycHoit aneuopuo. Tumpaum 0,1 M -
pacmeop XJiopHotl Kuciomol. Hnoukamop - Kpucmaiiudeckutl (puoiemosulii.

12



STORAGE (XPAHEHHE)

Nicotinamide is stored in well sealed containers protected from light in a dry place
protected from light.

Huxomunamuo XPpAaHAm 6 XOpouto 3Cleblm01/7 mape, BCZLL!MLL!QHHOIZ om ceema, 6
CYXOM, 3aUtyeHHoOM om ceema mecme.

MEDICAL USE (IPUMEHEHHE)

Nicotinamide is used as a vitamin preparation (vitamin PP). It is a specific
antipellagic agent and also has a vasodilating effect.

Hukxomunamuo ucnonv3yemcs 6 xavecmee GUMAMUHHO20 Npenapama (8UMAamuH
PP). On sensemca cneyuguueckum npomuoneilacuieckum cpeocmeom, da
makoice 0b1a0aem cocyoopacuupsIrOUUM Oetucmeuem.

Nicotinic acid diethylamide (Nikethamide)

JAmryTninaMmu HUKOTUHOBOM KUCJI0ThI (Hukeramun)

OBTAINING ([TOJIYYEHUE)

Nicotinic acid diethylamide is prepared by acting on nicotinic acid with
diethylamine diethylamine in the presence of phosphorus (V) chloroxide or
phosphorus pentachloride. The intermediates are nicotinic acid chlorohydride and
nicotinic acid diethylamide hydrochloride:

Q 0 0
(j/U\ OH pg), O)J\ Cl NH(C,H,), Ej/u\ N[\cm
P —= |l — 7o - HCl
N N N CH,
0 0
FIR,
e N~ "CH, KOH N N/\CH3
P Q cHo — | P § + KCl + H,0
N CH, N CH,

PHYSICAL PROPERTIES (PM3UYECKHE CBOVMCTBA)
Colourless or slightly yellow oily liquid with weak specific odour.

Solidification temperature 20 - 25 °C. Density 1.058 - 1.066. Refractive index
1.524 - 1.526.

Miscible with water, alcohol, ether and chloroform in all ratios.

13



Becueemnaﬂ Ul  Crecka JHceimas MACAAHUCMAS IHCUOKOCMb CO  ClaObiM
cnequgbuqecmm 3anaxom.

Temnepamypa sacmoieanus 20 - 25 °C. Ilnomnocms 1,058 - 1,066. [lokazamens
npenomnenus 1,524 - 1,526.

Cmewusaemes ¢ 6000U, chnupmom, 3¢upom u X10poopmom 80 6cex
COOMHOULEHUSIX.

IDENTIFICATION (ITIOJJIMHHOCTD)
1. Infrared spectrometry (MK-cnexkmpomempus)

The infrared spectrum of the substance, taken in a disc of potassium bromide, in
the region from 4000 to 400 cm-1 in the position of the absorption bands should
correspond to the spectrum of a standard sample of nikethamide.

2. UV- Spectrophotometry (Y @-cnexkmpoghomomempus)

The absorption spectrum of a 0.0015% solution of the substance in 0.01 M
hydrochloric acid solution at wavelengths from 230 to 350 nm in a quartz cuvette
with a layer thickness of 2 cm should have a maximum at 263 nm with a specific
absorption index of about 285.

3. Alkaline hydrolysis (II]enounoii zudponu3s)

When heated in solutions of alkali metal hydroxides, hydrolysis products are
formed: nicotinic acid and diethylamine (rotten fish smell):

O
- COONa N
~C,H,
R N~ © 7 NaOH | e HN CH, 1
l ) - % + ] |
= C,H, 20

N N CH,

IIpu nacpesanuu 6 pacmeopax 2UOPOKCUOO8 WLENIOUHBIX MEeMAlo8 00pa3yiomcs
NPOOYKMbL 2UOPONU3A; HUKOMUHOBAS KUCIOMA U OUSTMULAMUH (3anax myxaou
PpolObl).

4. Formation of insoluble salts with heavy metal ions
06pa303anue Hepacmeopumblx CONIeU C UOHAMU MAIHCE/IBIX MEMA108

When copper (I1) acetate acts on a solution of nicotinic acid diethylamide, copper
nicotinate, a blue precipitate, is formed. If ammonium thiocyanate is added, a triple
complex compound of green colour is formed:

14
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(NCS),

blue (cunnii) green (3eseHbIit)

5. Formation of a polymethine dye (Zinke reaction)
Oopaszosanue noaumemunoe6oz2o kpacumens (peaxuyusa l{unke)
The reaction proceeds similarly to nicotinic acid.

(a) With 2,4-dinitrochlorobenzene

Dissolve niketamide and 2,4-dinitrochlorobenzene in alcohol at boiling; the
solution should turn yellow. After cooling and addition of sodium hydroxide a
violet colouring appears, which gradually changes to brownish-red on further
addition of sodium hydroxide solution.

: A LCH
= (\ HC \(I‘II
b2 Il
St N N~ HC HC=0
| | L OH NO OHl AH
|

~ : 2 .

N —_—> | AN Cl —>» NO.
NO, =

NO,
B = NO,
brownish-red
Oypo-KpacHwiil
Cn
N
“h/ ‘I"' NH,
nce,  HC=0 NO. CH

NH OH |, crimpr i HC CH

—_— ' [l |
NO, CHOH 11C=0
NO,
NO,

yellow (orcenmurir)

15



(b) with bromine thiocyanate

Br, + NH,NCS —= BINCS + NH,Br

= ® I
- NaOH /N
O + BrNCS——» Nf Br H—OH“ HO H+ NH,NCS + HBr

yellow colour (sicenmuiii)

R@\ I : R
3 /\/\/”\ — /©/
HO H
NH, - HOH ”W N

intense yellow, orange or red colour

UHMEHCUBHBLU JHCETIMbIU, OPAHIHCEBbIU UIU KPACHBIU Y8em

4. Reaction with citric acid and acetic anhydride
Peakyus ¢ TuMOHHOU KUCIOMOU U YKCYCHBIM AHZUOPUOOM

Interaction with citric acid and acetic anhydride produces a red-violet colouration
when heated.

Ilpu e63aumooeticmeuu ¢ JAUMOHHOU KUCTAOMOU U YKCYCHbIM AHSUOPUOOM NpU
HazpesaHuu obpazyemcs KpacHo-(huonemosas oKpacka.

PURITY TEST (IOBPOKAYECTBEHHOCTD)

In the purity test, the permissible impurity content of the initial products of
synthesis or decomposition is determined. Related impurities are determined by
HPLC method.

Ilpu nposepxe uucmomsi onpedensemcs 0ONycmuUmMoe cooepicarue npumeceli 8
UCXOOHbIX NPOOYKmMax cummesa uau paziodxcerus. Conymcemeyrouwue npumecu
onpeoensaomcsa memooom BOIKX.

QUANTIFICATION (KOJIMYECTBEHHOE OIIPEJIEJIEHUME)
1. Kjeldahl method (Memoo Keenvoans)

After alkaline hydrolysis the diethylamine, which is quantitatively distilled off
into a receiver containing boric acid solution:

16



COONa TN
~C.H;
NN NeoH HN™ "CH,
N/ C,H, i °C N CH,

Boric acid in water forms tetrahydroxyboronic acid, which interacts with
diethylamine. The resulting salt diethylamine is titrated with 0.1 M hydrochloric
acid solution in the presence of the indicator methyl red or methyl orange:

H,BO, + H,O0 —* H[B(OH),]
NH(C,H,), + H[B(OH),] — [NH,(C,H,),I[B(OH),]
[NH,(C,H,),I[B(OH),] + HCI ——= NH(C,H,), + H,BO, + H,0

2. Non-aqueous titration (Hesoonoe mumposanue)

The basic properties of nicotinic acid diethylamide are enhanced in the presence of
glacial acetic acid or acetic anhydride. Titrant 0.1 M is chloric acid solution. The
indicator is crystal violet.

0 CH3 i 0 CH3 7

/‘ CH,COOH )
N N +HCI0y —————— N N ClO4
Z k 7 k
N CHs CH;

-

= K> AL

Cpeoa - nedsHas yKCycHas KUCIoma uiu yYKCycHolt aneuopuo. Tumpaum 0,1 M -
pacmeop XaopHotl kuciomul. MHOuKamop - Kpucmaniuieckutl puoiemoswiil.

STORAGE (XPAHEHMUE)
Nicetamide is stored in orange glass bottles in a place protected from light.

Huxemamuo XPAHAN 60 Qb]ZClKOHCDC OpAaHIIces0co cmeKia 6 3afuUiyeHHoOM on ceema
mecme.

MEDICAL USE (ITPUMEHEHME)

Nicetamide in the form of 25% water-alcohol solution is used in medical practice
under the name "Cordiaminum™ - cordiamine as a central nervous system stimulant
and analeptic agent.

Huxkemamuo 6 6ude 25% B00HO-CnUpmo8oco pacmeopa UCNoib3yemcs 8
Mmeduyunckol npakmuxe noo Hazeanuem "Cordiaminum" - kopouamun 6 kawecmee
CIMUMYTAMOPA YEeHMPALIbHOU HEPEHOU CUCEMbL U AHANENMUYECK020 CPeOCmad.

17



Picamilon

IukaMuioHn

OBTAINING ([TOJIYYEHUE)

Picamilon can be obtained by acting on nicotinic acid chlorohydride with y-
aminobutyric acid:

O)LOH PCI, Cl NH,(CH,),COOH /\/\COOH
- HCl
/\/\COOH NaOH AN N/\/\COONa
- HCl | H
W

N

PHYSICAL PROPERTIES (®M3UYECKUE CBONCTBA)

White crystalline powder, odourless, hygroscopic.

Easily soluble in water, moderately soluble in alcohol, very slightly soluble in
ether and chloroform.

benviui KpucmaﬂﬂuquKuﬁ Nnopoutokx, be3 sanaxa, cucpoCKOnuU4eH.

Jleeko pacmeopum 6 600e, yMEPeHHO pACMEOpUM 8 Chupme, OUeHb C1abo
pacmeopum 8 d¢pupe u xaiopoghopme.

IDENTIFICATION (ITOJIJTMHHOCTE)

1. IR and UV spectrophotometry

- IR spectra should have complete coincidence of absorption bands with
the standard samples.

- UV spectra are conducted in alkaline or acidic solutions with max and
min absorbance matching with the data of the pharmacopoeial article

2. Alkaline hydrolysis (II]enounoit cudponus3)

When Picamilon is heated in solutions of alkali metal hydroxides, hydrolysis
products are formed: nicotinic acid and the sodium salt of y-aminobutyric acid:
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COONa
X" N7 "C00Na  NaOH E
O/[LH — |l + HN" ""COONa
2 t °C N/
N

v-Aminobutyric acid can be detected in two ways:
1. When acidification occurs, oil droplets appear on the surface of the solution.
2. When ninhydrin is added, a violet colouring appears:

@iw ~¢© cw-o

ONH,

3. Formation of a polymethine dye (Zinke reaction)

Obpaszosanue norumemuno6ozo kpacumensn (Peaxuyus Iunxe)

Upon action of 2,4 dinitrochlorobenzene in alcoholic alkali solution the pyridine
cycle is cleaved. First, a colourless pyridinium salt is formed. This salt under the
action of alkali opens the pyridine cycle with the formation of glutaconic aldehyde
derivative (polymethine base), coloured brown or red. Glutaconic aldehyde
derivatives are unstable compounds prone to hydrolysis in alkaline media. They

are cleaved to glutaconic aldehyde and 2,4-dinitroaniline:

‘ P i CH
Cl | ”ﬂ \(I‘n
A
R N, N HC  HC=0
I ’ O OH WH
= v, NOy|
N > » NO,
NO,
NO,
= = NO,

brownish-red
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CI

750N,

||h' (I H r\“:

ne,  HE=0 NO, LH

2 : XN,
NH OH | ciupt H( CH
—_— * I
NO, CHOH HC=0

NO,

NO,

yellow

Glutaconic aldehyde has a yellow colour in alkaline medium.

4. Reaction with citric acid and acetic anhydride (Peaxuus c¢ numonnou
KUCJI0MOU U YKCYCHBIM AHZUOPUOOM)

A common reaction for pyridine derivatives is the reaction with citric acid in acetic
anhydride. It produces a violet colouration.

Obwetl peaxyueti 015 NPOU3BOOHBIX NUPUOUHA ABAAEMCS PeaKyus ¢ JAUMOHHOU
Kuciomou 8 ykcychom —aneuopuoe. Ilpu smom  eo3nuxaem ¢huonremogoe
oKpauusanue.

5. Detection of sodium ion (Oénapyscenue uona nampus)
Picamilon gives a characteristic reaction to sodium ion:
- yellow colouring of the flame;

- Interaction with zinccuranyl acetate. A yellow coloured fine crystalline
precipitate is formed:

Na® + Zn[(UO,),(CH,C00),] + CH,COOH + 9H,0 —
——= Nazn[(UO,),(CH,CO0),]- 9H,0y + H'

PURITY TEST (1I0bPOKAYECTBEHHOCTD)

The purity test establishes the permissible impurity content of the starting products
of synthesis or decomposition.

QUANTIFICATION (KOJIMYECTBEHHOE OIIPEJIEJIEHUE)
Non-aqueous titration
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Picamilon is quantified by non-aqueous titration. Its basic properties are enhanced
in the presence of glacial acetic acid or acetic anhydride. Titrant 0.1 M is chloric
acid solution. The indicator is crystal violet.

(CH,CO),0
N B S N NN
N COONa CH,COOH I fl\l COONa
= H + HC'O.; N H C|O4
. \
H

STORAGE (XPAHEHHE)

Picamilon is stored in well-corked containers protected from light in a dry place
protected from light.

llukamunon xpawsim 6 Xopouio YKYNOpeHHOU mape, 3aWUujeHHOl Om ceemd, 8
CYXOM, 3AUWULEeHHOM Om C8ema mecme.

MEDICAL USE (IPUMEHEHHE)

Picamilon is a vasoactive and nootropic agent. It is prescribed in acute disorders or
chronic insufficiency of cerebral blood circulation, vegetovascular dystonia, as
well as to increase resistance to physical exertion.

THuxamunon - 6azoakmusroe u HOOmponHoe cpedcmeo. Haznauaemces npu ocmpuoix
HAPYULeHUSIX UTU XPOHUUECKOU HeOOCMAmMOYHOCMU MO3208020 KPOB0OOpaujeHUs,
8€2emococyoucmoll OUCMOHUU, a makKdce OJisl NOBbLUEHUS VYCMOUYUBOCIIU K
Gusuyeckum Hacpy3Kam.
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