Lesson 4
Analysis of nitrogen-containing functional groups.
Drugs with nitrogen-containing functional groups include derivatives of various organic substances, for example, nitrophenylalkylamines, amino acids, urethanes, para-aminophenols, para-aminosalicylic acid derivatives, sulfonamides, etc. Many of the following reactions are used to determine nitrogen-containing functional groups.
Nitration reaction. Reaction with nitric acid to form mono-, di- and trinitro derivatives.
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When the products obtained are reacted with sodium hydroxide or potassium hydroxide, colored salts are formed.
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The reaction of the formation of nitroso compounds. Phenols form colorless, blue-green and blue-violet nitroso compounds.
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[image: ]
Indophenol
The reaction of dtazotization and the formation of azo derivatives (azo dyes). These reactions are used to open phenolic compounds containing primary amino groups. Diazotized amine combines with beta-naphthol to give a characteristic red or orange color.
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[image: ]
azo derivative

Phenolic compounds react with iron(3) chloride and form blue-violet substances.
[image: ]
The reaction of the formation of indophenol dye. It is based on the oxidation of phenols to quinones, which, when condensed with ammonia or an amino derivative and an excess of phenol, form a purple indophenol dye. Under the action of sodium nitrite in an acidic medium, p-nitrosophenol is formed, which isomerizes to p-quinoidoxime, which, reacting with an excess of phenol in an acidic medium, forms indophenol:
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Halogenation reaction. Used to open aliphatic double bonds - when bromine water is added, bromine is added to the double bond and the solution becomes colorless. A characteristic reaction of aniline and phenol is that when they are treated with bromine water, a tribromo derivative is formed, which precipitates.
[image: ]
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The dehalogenation process must be carried out in the presence of an alcoholic solution of sodium hydroxide.
[image: ]
Dehalogenation can also be carried out using zinc dust. Then a halogen test is carried out.
Condensation reactions.
Condensation reactions of carbonyl compounds. The reaction consists in the condensation of aldehydes and ketones with primary amines, hydroxylamine, hydrazines and semicarbazide:
[image: ]
Aldehydes condense with primary amines to form yellow, red or orange Schiff bases.
[image: ]
The resulting azomethines (or Schiff bases) have a characteristic yellow color. The reaction is used to identify, for example, sulfonamides. The aldehyde used is 4-dimethylaminobenzaldehyde.
Lignin test. When dilute hydrochloric acid is added to the preparation, a yellow-orange compound is formed. Lignin is tested with various aromatic aldehydes (p-hydroxybenzaldehyde, lilac aldehyde, vanillin, coniferyl aldehyde).
[image: ]
Coniferylaldehyde
[image: ]
Schiff base
ninhydrin reaction.
The process of oxidative cleavage and the formation of azomethine dye underlies the ninhydrin reaction. This reaction is widely used for the discovery and photocolorimetric determination of α- and β-amino acids, in the presence of which an intense dark blue color appears. It is due to the formation of a substituted salt of diketohydrindylidene diketohydramine, a condensation product of excess ninhydrin and reduced ninhydrin with ammonia released during the oxidation of the test amino acid:
[image: ]
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Hydroxamic reaction
The reaction is common for compounds containing ester, lactone, lactam, amide and imide groups. When interacting with hydroxylamine in an alkaline medium, hydroxamic acids are formed.
Which, after acidification with hydrochloric acid, form colored hydroxamates with salts of iron (III) or copper (II).
Methodology. 0.1 g of novocaine is dissolved in 2 ml of water, 2 ml of an alkaline solution of hydroxylamine is added, shaken for 5 minutes, 2 ml of diluted hydrochloric acid and 0.5 ml of a 10% solution of iron (III) chloride are added. Cherry color appears.
[image: ]
The decomposition reaction of amides occurs when heated in alkali solutions. In this case, ammonia is released or alkylamines are formed.
[image: ]
Primary, secondary, and tertiary amines decompose under similar conditions to form methylamine, dimethylamine, and trimethylamine.
[image: ]
The reaction of esterification, acylation and hydrolysis.
The esterification reaction is used to identify alcohols and carboxylic acids, and the hydrolysis process is used to identify esters (both in acidic and alkaline media).
[image: ]
To identify amino derivatives, the reaction of acylation (especially acetylation) and hydrolysis of acyl derivatives is used.
[image: ]
Substances containing a ureide group (acyclic and cyclic ureides, derivatives of guanidine and semicarbazone) release ammonia during hydrolysis.
[image: ]
In pharmaceutical analysis, the pyrolysis reaction (thermal decomposition in a dry test tube) is widely used. The pyrolysis reaction is used to analyze sulfonamides, benzodiazepines and pyridine derivatives. During pyrolysis, alloys of different colors are obtained or various gases are released.
When bromisoval (an open-chain ureide drug) is boiled with an alkaline solution, the smell of NH3 is noticeable.
[image: ]
Preparations of aliphatic amino acids used in medicine - glutamic acid, aminocaproic acid, methionine, cysteine, acetylcysteine, penicillamine, etc. are preparations with nitrogen-containing functional groups. When determining the identity of these drugs when heated in alkaline solutions, the cleavage reaction of amides occurs. When alkali and triketonhydrin hydrate are added to a solution of penicillinamine, an intense blue or violet-blue color is obtained.
Another reaction to identify them is the ninhydrin reaction, which we can see in the example of glutamic acid.
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ninhydrin 			diketohydrinden
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Roussman's dye
    
Bromhexine hydrochloride and ambroxol hydrochloride, belonging to the bromarylamine group, react with an azo dye due to the presence of one aromatic amino group in the molecule.
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Paracetamol, a derivative of para-aminophenol, reacts characteristically with indophenol (2), azo dye (3-4) and 3-iron chloride (1).
[image: ]
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3. The drug forms diazonium salts on the phenolic hydroxyl, and then an azo derivative.
[image: ]
4. According to the primary amino group, a diazonium salt is obtained (by exposure to sodium nitrite), and then an azo derivative is obtained by acting with a solution of beta-naphthol in sodium acetate.
[image: ]
Salicylamide and oxaphenamide, which are derivatives of salicylic acid amide, cause reactions with iron (3) chloride (1), cleavage of amides (2), halogenation reactions (3) and indophenol (4).

1.[image: ]

2. [image: ]
3.[image: ]
4.[image: ]
To determine the derivatives of para-aminovenols (benzocaine, procaine, procainamide, dicaine), a lignin test (1), azo coupling (2), hydrolysis (3), isonitrile formation (4), Vitali-Morena (5) are used.
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The drug Metoclopramide, which belongs to the amides of para-aminobenzoic acid, also reacts to form an azo derivative.
[image: ]
Preparations Na-para-aminosalicylate and Bepask, related to derivatives of para-aminosalicylic acid, react with iron (3) chloride (1), 2,4-dinitrochlorobenzene (2), forming an azo dye (3) and Schiff base (4).
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3.[image: ]
  [image: ]
The representative of catecholamines Adrenaline hydrochloride is identified by the reaction of cleavage of amides (1), the formation of ortho-quinones (2), the nitration reaction (3), the reaction with iron (3) chloride (4).

1.[image: ]
2.[image: ] 
3.[image: ]
4.[image: ]
To determine the derivatives of nitrophenylalkylamines (chloramphenicol (levomycetin)) alkaline hydrolysis (1), azo coupling reaction (2) is used after the reduction of the nitro group to the amino group.

1.[image: ]
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2.[image: ]
To identify sulfanilamide preparations (streptocide, sulfacyl-Na, sulfadimezin, sulfadimethoxine, urosulfan, sulfasalazine, etc.), a condensation reaction with 2,4-dinitrochlorobenzene (1) and lilac aldehyde (2), a lignin test and obtaining a Schiff base (3) are used , condensation, azo dye formation (4), halogenation reactions (5).

1. [image: ]
2. [image: ]
3.[image: ]
4.[image: ]


5.[image: ]
Furosemide, which is a derivative of chlorobenzenesulfonic acid amide, undergoes a hydrolysis reaction (1), an amide cleavage reaction, and an azo dye reaction (2).

1.[image: ]
2.[image: ]
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Ketotdramalar kondensasiya reaksiyasi naticasinda stabil arima tempera-
turuna malik, suda hall olan hidrazonlar va ketoksimlar amala gatirir. Aldehid-
lorin istiraki ilo gedon oksidlogma-kondensasiya prosesi aczagiliq analizinda
geniy istifada olunan bir sira reaksiyalarin, o ctimladon ninhidrin reaksiyasinin,
mureksid va Le Rozen siaglaninin, aurin boyasmin smola galmasi reaksiyasi-
nin va's. asasini toskil edir.

Ninhidrin reaksiyasi a-amintursular, iminturgular va polipeptidlar iigiin
iimumi reaksiyadir. Bu birlasmalardon ayrilan ammonyakla ninhidrin (1.2.3-
triketohidrindenhidrat) g6y-bandvsayi rangli kondensasiya mohsulu-diketohid-
rindilidendiketohidramin ionu amala gatirir:

OH
0 + R=——CH——COOH—— +

NH; |
=0
“‘_C<H +NHst + €021
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Efirlosmo, asillasma va hidroliz reaksiyalari. Spirtlor va karbon tursu-

Jarmin eyniliyinin toyini mogsadilo efirlosmo reaksiyasidan, miirokkab cfirlo-

rin eyniliyinin tayinind iso aks prosesdon — hidroliz reaksiyasindan genis

fada olunur:
R; —OH+R2 — COOH ==R; — COOR, +H,0

Efirlosmo reaksiyast dehidratlagdirici maddalarin, masalon qatt sulfat tur-
susunun istirakt ilo aparihir. Hidroliz reaksiyast turs va ya galovi miihitda apa-
.

Amintéramalorin eyniliyi toyininda asillosma (xiisusan asetillosma) va
aks prosesdan — asil tgromalorin hidrolizi reaksiyasindan istifada olunur:

R, —NH, + Ra—COOH ====R; — NH — CO — Ry +1,0
Efirlasma, asillosmo vo hidroliz reaksiyalari naticasinda amolo galon

mahsullar rangina, iyina, qaz vo ya gokiintii amla golmasina, gokiintintin ori-
ma temperaturuna va . analitik xiisusiyyatlora gora identifikasiya cdilir.
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Hidroksam smagi - molekulunda miirokkab efir, lakton, laktam, amid.
imid gruplan sa
sidir. Re:

an dorman maddalorinin eyniliyi (ayini tigiin Gimumi sinag

siya naticasinda hidroksam tursulari smala galir:

R;—CO0 -R2 + NILOH——R|— CO—NH — OH+ R—0lI

Hidroksam tursulart damir (I11) va ya mis (I1) ionlari ilo qarsihigh tasir

asinda rongli duzlar smolo gatirir:

Amidlorin parcalanma reaksiyalari golovi mahlullarinda qizdinldigda
bas verir, naticada xarakterik iy> malik ammonyak vo ya alkilaminlor amala
galir:

R — cO—NH,—MOH g coONa + Nii;T

Birli. ikili vo figlii aminlor analoji soraitda pargalanmaya maruz galir.

miivafiq olaraq metilamin, dimetilamin v trimetilamin omalo gatirirlar:
+
R—CHy—N(CHy), KO o — ci011+ HNCHa+ K
Gostorilan kimyavi reaksiyalardan aromatik va heterotsiklik tursularn

amidlarinin, urctan toromalarinin, birli ammonium asaslarm duzlarnm eynili-
yinin tayininda istifada olunur.
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Molekullarinda ureid grupu olan atsiklik va tsiklik ureidlor, sulfotursula-
nn alkilureidlari, quanidin vo semikarbazon téromalari qalavi miihitda hidro-

lizo maruz qalaraq ammonyak amolo gatirirlor. Masalon, ureidlar:
R-CO~NH - CO - NH, —3NaOH_, 5NH;1 + NayCO; + R - COONa

Aczagiliq analizinds genis istifado cdilon piroliz (quru sinaq siisosinds
termiki parcalanma) reaksiyasini da bu qrupa aid ctmok olar. Pirolizdon
sulfanilamidlorin, benzodiazepin v piridin toromalorinin eyniliyinin tayininda
istifada olunur. Gostorilon maddalar piroliz naticasinda mixtalif rangli arinti-
lor, xarakterik iyli qazlar omolo gatirirlar.

Oksidlagma-reduksiya reaksiyalart

Bezagiliq tacriibasinda oksidlosm reaksiyalarindan genis istifada olunur.
Birli spirtlar, eyniliyinin tayini magsadils aldehidlar va tursulara gadar oksid-
logdirirlir. sonuncular isa sociyyavi reaksiyalarin komayilo askar olunur:

lo]

R—CHOH —-’R—CUHM’ R —COOH
Aldehidlorin reduksiyaedici xiisusiyyatlori “giimils-giizgi” reaksiyasi va
Nessler reaktivi ilo miloyyan olunur:

R—COH + 2[Ag(NH;)2] OH——>2Ag + RCOOH + 4NHs + 1,0
R - COH + K;Hgl, + 3KOH — R - COOK + 4KI + Hg| + 2H,0

Aldehidlarin oksidlagma reaksiyast Feling reaktivin istifadasi ila baglidir.
Feling reaktivi mis - sulfat va gaxir tursusunun Kalium-natrium duzu mohlul-
larinin qanigigindan ibaratdir. Aldehidlorin istiraki ila qalovi mihitda qizdir-
diqda mis (1) oksid gokintilsii amala golir. Reaksiyanin dimumi sxemini agagi-

daki kimi gostormok olar:
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1) 0,05 qr preparatt 2 ml tozo qaynadilmis suda qizdirmagla holl edirlar.
1 ml toza hazirlanmis ninhidrin mahlulu alava edib qizdirirlar, naticads amin.-
tursudan ayrilan ammonyak, ninhidrin va onun reduksiya mahsulu ila birlagir

g0y-bandvsayi rong alinir. Bu enol formasinda olan diketohidrindenketohidri-

naminin ammonium duzudur:

20
HOOC—-CH,-~CH,~CH-COOH ——> R c\”l FNI ¢ CO,
[
I

NH,
O
A
\
C=0 + NH; + C/ p—o
=)
wy G 2H,0
ninhidrin 0//
(triketohidrinden) diketohidrinden
ONH
A A '
\c c N Ne=n—c
/ / \
4 C=o 7

Diketohidrindenketohidrinaminin enol
formasinin ammonium duzu
(g8y-bandvsayi: Rusman boyast)
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1) Preparati su ilo galxalayib tizorino bir ne¢o damei I'eCls mahlulu alava
edirlor; gdy-bondvsayi rong omola galir.

Preparat + FeCly— [IC] + Fccbo@Nllcocxl,

2) Preparati 2 ml duru xlorid tursusu ilo 1daqigo qaynadir, iizarina 10 ml
su vo ldamer kalium-bixromat mohlulu olavs edirlor; bandvsayi rang amala
golir. Reaksiyanin mahiyyoti ondan ibaratdir ki, parasetamolun hidrolizi va alinan
mohsulun oksidlosmasi naticasindo amalo golon xinonimin, p-aminfenolun ar-

tiq miqdart il qarsiliglh tasirda olaraq indofenol amolo gotirir:

H,0
Preparat ﬁ» HO@—N}IZ +CH;COOH
H

p-aminfenol

b // \\ o KoCr0y o & p-aminfenol

N ——er 2 Nowe 2.7 e

Xinonimin

>0 ¢ NI/ 2 N
Ao g s v

indofenol va ya indamin (bandvsayi)

Bu reaksiya naticesindo fenasetin albali-qirmiziya kegan bandvsayi rong
verir ki, bununla da parasetamoldan forqlanir.
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4) Preparat fenol hidroksilina géro diazonium duzlar ila azoboya verir.

ONa
N=NL©—SOZOH o

Tayinat qalovi miihitdo aparilir:

Preparat + NaOH ———— —_—_— -
-0 Sulfanil tursusunun diazonium duzu
NHCOCH;
ONa

~©—sozon +NaCl+ H,0

azoboya (qurmiz1)

NaOH
—_—

NHCOCH;

5) Daha bir iisulla azoboya almaq figiin preparati mineral tursu il
qaynadib NaNO> mahlulu alava edirlor. Alnmig diazonium duzunu igarisinda
0,5 qr natrium-asetat olan B-naftolun galovidoki mahlulu iizarina alava edirlar:

qumizi rangli azoboya (¢okiintii) alinir:

on on HO.
v v N H()—O—\‘
' Tdl Q NaOH Sy Q

NHy' N=~

azoboya (qurmizt)
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2) Preparatin suda moahlulu FeCls-lo qirmizi-bandvsayi rong verir.

“ONH, ONH,
+ FeCl, — .
OH 2 orec,, T HC!

3) Preparat1 30%-li golovi mohlulu ils qaynatdiqda NHs ayrilir, onu iyina
vo su ilo isladilmig qrmizi lakmus kagizini gdy rongo boyamasina géro miioy-
yan edirlor (amid grupuna aid toyinat):
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4) Spirtdo mohlulu bromlu su tasirindon ag pambigaoxsar ¢okiintii verir:

CONH,
ONH,
+2Br; — + 2HBr
H

salisilamid
dlbromsahsnlamld
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Eyniliyinin tayini

1) Preparatin spirt-su (1:1) qarigiginda mohlulu FeCls-lo qumizi-bangvsayi
rang verir.

2) Preparatin spirtdoki mohluluna gati xlorid tursusu olava edib 3 daq.
miiddatinda qaynadirlar, sonra 2 ml 0,5%-li rezorsin va 10 ml NaOH mahlul-

lar1 alava edirlor; qirmizi-bandvsayi rangli indofenol boyast amala galir:

HCl
Oksafenamid — = CH,(OH)COOH |+ HZN—Q—OH
H,0

salisil tursusu p-aminfenol

—(: >—0H —- HN=( =0 —— HO
NaOH rezorsin < > < > O

p-aminfenol Xinonimin indofenol
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Eyniliyinin tayini
1) Birli aromatik aminlors moxsus reaksiyalari verir (azoboya vo Siff
asasinin alinmasi; axirincini qati sulfat tursusu va p-dimetilaminbenzaldchidla

apardiqda sar1 va ya narinci rong alinir):

CH
3\

_Q_NH’M -Ilzo Q/ "/@/ |

Siff asasi

Azoboyanin alinma reaksiyasinin imumi sxemi agagidaki kimidir:
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2) Preparatt NaOH mohlulu ilo qizdirir vo itmoyan sari rong alinana kimi

0.05M yod mohlulu slava edirlor; yodoformun iyi hiss olunur:

Preparat + NaOH ———s C,HsOH + HZN—Q—COONa

C,H;50H + 41, + 6 NaOH — CHI;3| + 5Nal + 5H,0 + HCOONa

sari rong
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Eyniliyinin tayini
1) Birli aromatik aminloro moxsus reaksiyalari verir (benzokaino bax:
azoboya, Siff osasi, xinoid tipli svitter-ion va s.). Xloroform va natrium-

hidroksidin spirtli moahlulu tasirinden xosagalmaz iys malik izonitrillar alinir:

R@NH; + CHCly + 3NaOH ——»=
3
——= 3NaCl+3H,0 + R@—N: )

izonitril
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5) Preparati suda hall edib iizorino 0,5 ml natrium-hidroksid mahlulu ola-
va edirlar; rangsiz yagabanzar ¢okiintii (novokain-asas) alinir.
6) Preparati qati nitrat tursusu ilo qizdirdigdan sonra kalium-hidroksid

mohlulu slava edilir, gohvayi-qirmizi rang omolo golir:

A HE H,051°C
H,N .‘00—(.‘H,—(‘Hz-——1\\ “HOl ——
"2

H 2
H,N "00H+ OCH,CH N (C,Hs),- HCI

NH, NI, * NHO"

NO, kon, 02N N——OK
NO, _CoH50H

COOH COOH COOK




image22.jpeg
Metoklopramid — Metoclopramide
(Cerucal, Reglan)

Cl

S & “
CoHs
N 4 \. —CONH—CH,—C1L,-N " . Hel-H,0

3 2

OCH;

ol

4-Amin-5-xlor-N-[(2-dictilamin) etil]-2-metoksibenzamid-

-hidroxlorid monohidrat
Ag va ya zoif sar1 rongli, iysiz kristal porosokdur. Suda v etanolda holl
olur.
Eyniliyinin tayini
1) Birli aromatik amin qrupu toyin olunur. Preparati NaNOz vo HCI tur-

susu istiraki ilo diazolasdirdiqdan sonra, alinmig diazonium duzu N-(1-naftil)-

etilendiamin-dihidroxlorid mahlulu ilo ¢ahrayi rongli azoboya verir:
NH—-CH,—CH,—NH,

N=N—R

azoboya
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1) Prepartin suda mohluluna 2-3 dameci xlorid tursusu va I'eCl; mohlulu
slava etdikda bandvsayi-qurmizi rong alinur. Mohlulu 3 saat saxladiqda ¢okiin-
(il alinmamalidir. Cokiintiiniin alinmast preparatda farmakoloji cahatdan geyri-

faal olan 5-aminsalisil tursusunun natrium duzunun qarigiginin oldugunu gostarir.

“OOH
FeCly /@[ | +2HCl
HoN H LN 0—FeCl

2) 2.4-dinitroxlorbenzolun spirtde doymus mahlulu ilo isladilmus filtr
kagizma 1-2 damei preparatin mohlulunu olava etdikdo sari boyanma alinir

(birli amin). ikili vo tiglii aminlor tosirindon rongsizlosmo bas verir.

2N‘<§41 + preparat TozNAQfNH~Q—<OONa
NO, NO, OoH

2.4-dinitroxlorbenzol sar1 rang
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3) Preparat birli aromatik aminlara maxsus azoboyanin va $iff asasinin

alinmasi reaksiyalarini verir:

NIl
NaNO; el
TICT e
m o
COONa coolt
NaO,
PR
“
NaOH
COONa
azoboya (narmnci-qirmizi)
NH
O,
> 7\
+ (& CH==CH- OH -
7 -H0
H H —
COOH OCH;
koniferil aldehidi
HOOC N=CH—CH==CI} n
OoH

CHy

Siff asast (narinci-sart)
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9) Kalium va ya natrium-hidroksid mahlullar ila qizdirdiqda pargalanma
bas verir:

HO,

o—@—(n—cr{ —NH—CH; —— H/)—O—I(l—(‘}{ ~cHs — Nt

10) Buzlu sirka tursusunda olan dietoksitetrahidrofuran mahlulu, hamgi-
nin da xlorid va buzlu sirka tursularinin qanigiginda olan dimetilaminbenzalde-
hid mahlulu ila sari rang verir.

11) 1.2-dinitrobenzolla qalavi miihitds orfo-xinon amala galir:

OH T
S gave \CH~+“HT
IOH 0
HO

Reaksiyanin mahiyyati ondan ibaratdir ki, 1,2-dinitrobenzol reduksiya

olunaraq o-xinon quruluslu gdy-bandvsayi rangli birlasmalar amala gatirir:

HO, ¢
KO
N

oK
NO, NH N

0, 05 Ne_ _

C(N 2H ©/N KOH Iiu;/r o
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1) Adrenalin FeCl; mahlulu tesirindon ziimriidii-yasil rang verir. NH3
mahlulu alava etdikda rong albali-qirmiziya, sonra isa narinci-qirmiziya kegir.
Reaksiya naticasinds demirin kompleks duzu amala galir.

H
NILO. “HOH —CH,—N{
& H; Fe
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Eyniliyinin tayini

1) Qalavi mithitda hidroliz reaksiyast: preparat NaOH moahlulu ila qizdi-
nrlar, sart rang amoala golir. yenidon quizdirdiqda rong qirmizi-narinciya kegir.
Homin mahlulu qaynatdiqda rang tiindlosir, karpici-qirmizi ¢okiintii alinir va

NH; iyi hiss olunur. Mohlulu siiziirlor vo filtratda xloridlora moxsus reaksiya
aparirlar.

H NHCOCHCL
| 4
O,N CI'—Cl‘-—CHZ()H LO“—
OH H
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OH

NaO | 0,
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oH qlioksil turgusunun

natrium duzu
Psevdonitrotursusunun natrium

duzu (karpici-qirmizi)

2) Aromatik nitrogrup amingrupuna gevrildikdon sonra (Zn+HCI) azobo-
yanin alinma reaksiyas aparilir.

0,05 gr preparati 2 ml duru xlorid tursusu va 0,1 gr sink tozu il su hama-
minda 2-3 dagiga quzdinirlar. Noticada aromatik nitrogrup reduksiya olunaraq
amin qrupuna Kegir.

Mshlulu soyudurlar, siiziirlar vo filtrata diazolasdirma magsadilo 1 ml
NaNO; mohlulu slava edirlor. NaNO-in artigini karbamid (NH2CONH2),
sulfamin tursusu (HOSO:NHz) va ya ammonium-sulfamat (NH4OSO:NH>)
mohlullan ilo uzaglagdirirlar. Alinmis qansig igorisinda 0,5 qr natrium-asetat
olan 3 ml B-naftolun galavidoki mahlulu iizerina alava etdikda narinci-qirmizi

rangli azoboya alinir:

H  NHCOCHCh

1= NaNO, + 2HCI
OIN@—?—?_CHZQH Zn+2HC1 HN—R ol
OH H - (NaCl+2H,0)
o

p-naftol

+ =
— [N—N—R] Cl +
NaOH

N=N—R

NaO: O
——

azoboya (narnci-qirmuzs)
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b) Lignin sinagt va Siff asasinin alinmas. Preparatin 1-2 kristalini va ya
1 damer mahlulunu qazet va ya adi yazi kagizi tizorina yerlagdirib, onun da
iizarina 1 damer xlorid tursusu slava edirlor; sari-narinci rang amala galir. Bu-

na sabab birli aromatik aminlorin kagizda olan miixtalif lignin noviiniin, tur-

sunun tasirindan hidroliz zamani amala galan aldehidlarlo (p-oksibenzaldehid,
yasamon, koniferil, vanilin, p-dimetilaminbenzaldehid kimi aldehidlarla) kon-
denslagmasi va naticada Siff osasi tipli birlosma vermasidir:

o
R NH, ¢ SC—CcH=CH T
H “H,0

Clly

koniferil aldehidi

—R / \ N=CH—CH=CH / \ OH

oct,

Siff asast
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3) Halogenlogma reaksiyalari. Naticada dibrom- va diyod-téramalar ama-
la galir. Bu reaksiyalardan onlarin migdarinin bromatometriya, yodometriya

va yodxlorometriya tisullari ils tayinlarinds istifada etmak olar:

HZN\Q—SOZNHZ + 2By —>

Br
——> 2HBr + N SO,NII,

Br
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Sulfanilamid preparatlarinin eyniliyinin tayini

1) Azoboyanin amala galma reaksiyast.

0,05 gr preparati 1 ml duru xlorid tursusunda holl edirlor, 2 ml 1%-li
NaNO: mohlulu alavs edirlor va alinmis mohlulu igarisinda 0,5 gr CH;COONa
olan 1 ml B-naftolun galovidoki mohlulu iizorino alava edirlor: sari-narinct va

ya narinci-qirnizi ¢okiintii amoala golir:

+(NaNO, + 2HC
R NI{ZM— R N=N |c —
~ (NaCl+2H;0)

diazonium duzu

R N=N

NaO

+

NaO:

- T =
NaOH

azoboya

2) Kondensasiya reaksiyalari. a) Sulfanilamid preparatlart 2.4-dinitrox-
lorbenzolla reaksiyaya daxil olaraq, sar1 rangli kondensasiya mahsulu verirlar:
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4+~ 6) Preparatin metanolda olan mohlulunu tursulu hidroliza ugradib, aro-

matik amingrupunu toyin edirlor:

cl
0:NH,
| | HCL{'C; 1hO,
Hy—NH:
0
COOH
cl
02NH;
= U—CH20H ¥
o HoN
COOH

7) Furosemidin metanolda olan mohlulunu tursu ilo qizdirdigda hidroliz
naticasinda alinan birli aromatik amin etilendiaminla qurmizi-bandvsayi rongli

azoboya verir:

Cl €l
02NH: 0,NH,

NaNO»; HCI 6l

I
2t

HoN N
COOH COOH
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- duzlarin vo kompleks birlasmolorin amols golmasi iy naticalanap
reaksiyalar;

- tizvi asas vo onlarn duzlanimin eyniliyinin toyini figiin reaksiyalar,

I Umumi kimyavi reaksiyalar

Oczagiliq analizinda

Vi birlasmalora aid milayyan analitik effekti olan
miixtalif kimyavi reaksiyalardan istifada olunur. Bu reaksiyalar ¢okiintiinin

amala golmasi, gaz buxarlarinin xaric olmast, rengli mahsulun amala galmasi
vo's. analitik saciyyavi xilsusiyyatlora malik olur.

Nitrolasma reaksiyalar aromatik siradan olan sari rangli mono-, di- va
trinitro toramolarin amola golmasi ilo misayat olunur:

R R R
02 02N 02
_HNOs 2HNO;
NO2

Nitrolasma reaksiya noticosindo alinan (mohsullar) ~birlasmolor
natrium-hidroksid va yaxud Kalium-hidroksidla qarsiliglt tasir naticasinda
rongli duzlar amals gatirirlar:

© = © =5 ¢
NOy

‘0

Nitrozolasma reaksiyasi noticasindo rongli, fliloressensiya veran vo

yaxud stabil orimo temperaturuna malik olan nitrozobirlagmalar amalo galir:
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Fenollar rangsiz, gdy-yasil (fenol), gdy-bantvsayi (rezorsin) rongli nitrozo-
birlagmolor amolo gatirir. Fenollarin nitrozolasmast va sonradan oksidlasmasi

naticasinda intensiv g6y rongli indofenollar omals golir:

o

OH OH
NaN( ©_‘“
L AL

Yo

N—OH N@—OH

fenol pritrozofenol pinonoksim indofenol

Diazolasma va azobirlosma reaksiyalar birli aromatik aminlar va fe-
nollarin identifikasiyasi magsadilo istifada olunur. Azobirlogmalor qirmiz,
gohvayi va narinct rongli mohsullar olub, iki marholad alinir:

1. Diazolasma morholosinda diazonium duzu alinir:

+ (NaNO, +2HCI) =
R NH, 22 el Nfi=n |ci
~ (NaCl+ 2H,0) .

diazonium duzu

2. Azobirlasmanin va yaxud azoboyanin amalagalma reaksiyast. Bu mar-
halada diazonium duzu fenol vo ya aromatik aminla qarsiligl tosirda olur. Bir-
Iasma hidroksil va ya amin qrupuna géra orto va ya para veziyyatlords ola bi-
lor, lakin para voziyyatdo daha asanligla bas verir:
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Fenollarla (naflollarla) azoboyanin amala galmasi zoif qalavi miihitda
(pH 9.0-10.0). aminlarla azoboyanin amala galmasi isa zail turg miihitda bag
verir. Azobirlasmanin smolo galmasi fenollar va ya aminlardo elektrondonor -
OH va -NH> gruplarinin varhg ilo slagodardir. Belo ki, hidroksil vo ya amin
qrupu aromatik niivada orto va para voziyystlordo manfi yilk yaradir, bu
vaziyyatlards olan hidrogenin diazonium Kationu ilo elektrofil avazlonmasi bas
verir va azobirlosma amalo golir.

Azobirlosma reaksiyasindan fenollarin miirokkab efirlorinin, birli aroma-
tik aminlorin asetil téromoalorinin (hidrolizdan sonra), elaca da nitrotdromalorin
identifikasiyasinda (hidrogenlosmadan sonra) istifado edilir.

Halogenlasma reaksiyalari (brom v yod ilo) birli aromatik aminlar va
fenol téromalarinin agkar edilmasi magsadilo istifada edilir. Bu birlogmolarin
molekulunda olan oksi- va amin gruplar hesabina tribromfenol va yaxud trib-
romanilin (ag ¢okiintii) amalo galir:

oH
Br. r
e \ i
Br
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1) Preparati su ilo galxalayib iizorina bir nega damer FeCls mohlulu alava
edirlor; gdy-bondvsayi rong amolo galir.

Preparat + FeCl—— [ + FcChO—@—N] ICOCH,

2) Preparati 2 ml duru xlorid tursusu ils 1daqigo qaynadr, iizorina 10 ml
su vo ldamer kalium-bixromat mohlulu slavo edirlor; bondvsoyi rang amala
golir. Reaksiyanin mahiyyati ondan ibaratdir ki, parasetamolun hidrolizi v alinan
mohsulun oksidlogmoasi naticosinds amalo golon xinonimin, p-aminfenolun ar-
t1q miqdari ilo qarsiligh tasirda olaraq indofenol amolo gatirir:

H,0
Preparat ——— s HOAQ—NHZ +CH;COOH
el

p-aminfenol

KoCr0; S aminfenol
vo—l Ny, K0 _ NH — -

e

Xinonimin
— O :@:N—©7N H,
indofenol va ya indamin (bandvsayi)

Bu reaksiya naticesinds fenasetin albali-qirmiziya kegan banovsayi rang
verir ki, bununla da parasetamoldan farqlonir.
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Dehalogenlosma prosesini natrium-hidroksidin spirtli mohlulunun istiraki

ils da aparmaq olur:
R - CHyHal + NaOH—Natal + R — CH,OH

Dehalogenlosmani sink tozunun istiraki ilo qizdirmagla da aparmag olar.
Sonra halogenid-iona aid tayinatlar aparilir.

Kondensasiya reaksiyalari aldchid vo ketonlarin birli aminlar, hidroksi-
Jamin va hidrazinlorla qarsiligh tasirine asaslanir va gésstarilan qrup iizvi mad-
dolorin identifikasiyasi mogsadila istifado olunur. Reaksiyanin gedisini imumi
olaraq belo gostarmak olar:

R-COH + HoN-R;— R-CH=N-R+ H,0

Aldehidlar birli aminlorl> kondenslosarok san, qirmizi vo ya narmnci
rongli §iff asast duzlarini amola gatirirlar:

Ri = COH + [H3N"-R;]CI'— [R|-CH=N"H-R]CI" + H2O
Bu reaksiya birli aromatik aminlars aid Lignin simagmm asasmi toskil
edir.

Lignin smagr. Preparatin kristallarni va ya mohlulunu adi yaz1 kagiz
iizorino yerlasdi

izorina duru xlorid tursusu olava edirlor: sari-narinei rang
amala galir. Ligninin tobiotindon astli olaraq miixtalif aromatik aldchidlor (p-
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