HECTEPOUJIHA
I[TPOTUBOBDBG3ITAJIMTEIHAU
JIEKAPCTBEHMU ITPOAYKTU

- IPOU3BOJHU Ha 3,5-TUPA30IUINHINOHA

-apOMaTHU-, XETEePO-aJKaHOBU KHUCEIUHU U TEXHU
MPOU3BOJIHU

JleueHnue
* Ocrteoaprtpo3a
* PeBmarouaeH apTpur
* boJsika

Hpyru rpynu:

KOPTHUKOCTEpOUaU; OaBHOAeHcTBaM (OomecTo-
MPOMEHSIIN) JICKAPCTBEHH MPOAYKTH (CONMM Ha
3]IaTOTO U HWMYHOCYNPECOPH),  CaJHIUJIATH,
MUPA30JIMHOHU (S-TUPA30JI0HH).
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Br3manenue

XapakTepucCTHKAa:
Ortok;
3auepBsBaHE;
[ToBuiIaBaHe Ha JIOKaJIHATa TEMIIEPATypa;
bonka;

Hapymena gyHnkuus.

3amuTHA peakius, NpUuIuHeHa OT PU3NYHH U XUMUYHH
(bakTopu, KaKTO U OT MUKPOOPTaHU3MHU.

[IpoTHBOBB3NANIUTENCH S(DEKT

MexaHn3bM:

MOTHCKaHe OMOCHHTE3a Ha MCAUATOPUTEC (HpOCTarHaHI[I/IHI/I)
Ha BB3IAJICHUCTO.

Ilpocmaenanounume  (6ewecmea ¢ XOPMOHONOOOOHO
Oelicmeue) WMaT PETyNaTOPHU (YHKIUH B Pa3IUYHU
(DU3MOJIOTUYHU TPOLIECH, HANp. MOHW)KaBaHE HHUBOTO Ha
XOJIECTepHHA W TPUIJHLEPUANTE B KPBBHHUS CEpPYM,
HNOJIbPKAT UMYHHHS CTaTyc, OCUTYpSIBaT HOPMAIHOTO
¢dbyHKIIMOHMpaHE Ha HagObOpeyHaTa H IIMTOBHIHATA
XKJIE3H, HE JIOMyCKaT CyXOTa Ha KO)KaTa U KOCHTE, IMosiBaTa
Ha ITBPXOT, 00pa3yBaHETO Ha KAMBHU B XKII'BUYHHS MEXYD,
pasBuTHE  Ha  OucOakTepuo3a,  3a0ONsABaHUS — Ha
CHPIIETO, XHUIIEPTOHHS, 3a0aBsSHE Ha PHCTA.




Nensteroidal Anti-inflammatory Drugs

Cell membrane phospholipids

Glucocorticoids
l Phospholipase A

st N COH

arsnr:bmcuchi
NSAIDS ———> | crcoononss
'WOO;H

o —_

0
OOH
PGG,

f

0,%\/—\_/*\2% ———— Thromboxane A
0

PG endoperoxide OH \ﬂhm:hbne-s-lranmrase
- PGH; l PG endoperoxide

o H q reductase

SN=coH e
S wcoﬂ.‘ =0
H
' # T aﬁ\/\/\/ =
HO OH Hé 6H o 6"1
PGE; PGFz, PGD;

Fig. 25-3. Biosynthesis of prostaglandins from arachidonic acid.

i
PGD, OH
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Cyclooxygenase (COX)

Tpu nzoenzuma: COX-1, COX-2, COX-3.

COX-3 e Bapuant Ha COX-1.

NSAIDS — uaxubdupar COX-1 u COX-2.

Hecenektuuu - [Ipeaqumuo COX-1
CenextuBHu (cneuudpuunn) - COX-2

HN3o0eH3umMn
EH3I/IMI/I C pa3.1qua MMOCJICA0OBATC/IHOCT HA
AMHHOKHCECJINHUTE, HO KaTanuanpaT
HIACHTHUYHUA XUMHUYHHU peammn.

Te3n eH3UMH 00MKHOBEHO MOKAa3BaT

pa3JIMYHU KHHETHYHM NMapaMeTPH WM UuMat
Pa3JIM4YHM peryjaTopHu pyHKIuUM.
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Adverse Effects of common NSAIDs

Upper- GI
; Dyspepsia
Erosions
Anaemia - (A bleeding
Ulcers - bleeds/perforations

¥4

Renal dysfunction

Renal failure - acute/chronic
Elood pressure
Heartfailure

»
»
»
»

Antiplatelet effects
® Contributes toblood loss

Mewrastle reeting  24-11-00

IMoTrcKaHeTO HA MPOCTATJIAHIMHOBATA
OMOCHHTEe3a — YJIePOreHHO AelicTBHEe — 0CHOBEH
CTpaHH4YeH eeKT

1997 r. CAIII

CroManrHo-4YpeBHHU yCIOKHEHUS MPU ynoTpeda Ha

NSAIDS npuunnssar 16 500 cMbpTHU caydas,
KOETO € cpaBHUMO cniopaxenusra ot CITNH.




COX-2, Ha MACTOTO Ha Bb3NAJICHUETO,
ydacTBa B Ipoleca Bb3najaeHue/0omnka.

COX-1 e chuIeCTBEH €H3UM, AKTUBEH IIPU
HOpPMaJIHU (PYHKIIUU B ThKAHUTE.

3HauYE€HUE 32 HOPMATHOTO

(YHKITMOHHpPAHE HA CTOMAaxa 1 YPEBHUTE
CTEHH, KpbBTa U OBOpEIUTE.

Normal Tissue Inflammation Site

Arachidonic Acid .
Cytokines

- N ‘+/ Growth factors

COX-1
Constitutive

Inhibitors

Physiolgical Pathological
Prostaglandin Prostaglandin
Production Production

| |

Normal Functions Inflammation, pain, fever
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ITpon3BoaHM Ha 3,5-TIMPA30JIUIUHINOHA

OCHOBHU CTPYKTYpH

pyrazole  5-pyrazolone 3,5-pyrazolidinedione

H
N

NH H
N N O
i\ //N O\K\/NH “NH
\O

Ph Eur Phenylbutazone

4-butyl-1,2-diphenylpyrazolidine-3,5-dione

Anti-inflammatory; analgesic ; 4-0ytHn-1,2-quduHnn-3,5-nupazonuIMHINOH
N
0) ~
N
4
H,C

O
COOC,Hs HoCy O
NH 1
\ + HgC4_CH\ D — N
NH COOC,H;5 0] N/

© ©
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Na, Ca, nunepasuHOBU COJIN
Yo Ko
H3CV\XH—<\O SRR +H3CVJO—<\O
| |
H3Cvij—\<NOO

Thiazolinobutazone

coi Ha Phenylbuyazone ¢ 4,5-quxunpo-2-
THA30JIUIaMHH

e
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o!
AKTHBEH o
OH 0-Glu H;:,C-C'-CHZ—CH2 0
oxyphenbutazone H T
A OH 07N \©
1
HoCa I_‘?o HaC — G~ CHa-CHy o / ©
H
N - I N
o™ \@ o N \© o
@ @ T 8
_ n —CH <H
phenylbutazone +hydroxyphenylbutazone  HeC Ot 0
y ‘ oJ:N‘NO
OH
i Glu @

- i_-f ° HO = C-CHoCH )
H 1\-?
o] NN o N N yketophenylbutazone (kebuzone)
@ | \© AKTHUBEH

Fig. 25-11. Metabolism of phenylbutazone in humans. (Glu, glucuronide.)

Ketophenylbutazone

1,3-mudennn-4-(3-oxkco0yTuin)-3,5-
TAPa30JIHINHINOH
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Oxyphenylbutazone
OH
N
Q) N
H,C
O

Apuii-, XeTEpO-ATKaHOBH K-HU

Ar (HeteroAr)—CH>—COOH
A B C

A — eTuH WK [TOBEYE 3aMECTUTEIS
B — eauH niu aBa 3aMECTUTENIS

C — ecTepH WK aMUAU

10
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Diclofenac

Analgesic; anti-inflammatory

Diclofenac Diethylamine p 2007)

diethylammonium 2-[(2,6-dichloroanilino)phenyl]acetate

Diclofenac Sodium (Ph Eur monograph 1002)

sodium 2-[(2,6-dichlorophenyl)amino]phenyl]acetate

Diclofenac Potassium (ph Eur monograph 1508)

potassium [2-[(2,6-dichlorophenyl)amino]phenyl]acetate

CH,COOH

R

Diclofenac Sodium sarpuesa cox ua 2-[(2,6-
TUXTIOPO(EHIIT)aMIHO |-(pEHUIIOIIETHA KUCEeTHHA

coo® N¥
cl
NH 2
2
¢

11



[Tony4yaBane

cocl @\ cocl
cocl N-C=0 AlCl;

_—

NH - .
CI\©/CI C|\©/CI
0O
N N
C|\©/C| CI\©/C|

Penykums no Wolf-Kishner

__n/
H,NNH,/KOH/t R ﬁ’ R

NNH,

RCOR/ — > RCH,R' +N,
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@CHECOZH

N-H

Cl. t Cl
diclofenac

e

OZCHgCOgH HO CH,COH ©:
N-H N-H

cn@,or ol \©,cu
oH

4-hydrox
(m%jor) y

4',5-dihydroxy

Metaooaun3nsm Ha Diclofenac sodium

Fig. 25-16. Metabolism of diclofenac.

®Voltfast

COO @K®

Cl
NH

Cl

diclofenac potassium

potassium [2-[(2,6-dichlorophenyl)amino]phenyl]acetate

(Ph Eur monograph 1508)

EnHo cawe Voltfast® cbabpxa 50 mg

avknodeHak kanuin.
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IHoxkazanuna

[ocroneparuBHa OoJKa, Bb3MAJIICHUE H OTOK,
HalpuMep ciel CTOMaTOJIOTHYHA WITH
OpTONEINYHA XUPYPrUIHA HHTEPBEHIIUS.

[TocTTpaBmarnyHa OoJika, Bb3MaleHHe U OTOK,
HarpuMmep Mpu NPEeKOMEpHO (HU3MYECKO HATOBAPBAHE.

Bone3nenu u/uau Be3MAIATEIHNA THHEKOIOMMYHHI CbCTOSAHMUA,
HalmpuMeEp NbpBUYHA JUCMEHOPECH UIIN aJTHCKCUT.

MurpeHo3HH IPUCTBIH ¢ WK 6e3 aypa.

Bone3nenn cunnpoMu Ha rppOHAYHUS CTHIO.

W3BbHCTAaBEH PEBMATU3BM.

CbriacHO  oOmMTE  TEpanmeBTHYHM NPUHLIMOHN, 33  00IIo
3a0ossiBaHe TPsAOBa Ja Ce MpuiIara ChOTBETHOTO IOAXOJISAIIO

nedenne. Cama mo cebe CcH INOBHIIEHATAa TeMIeparypa He ¢
TCPANICBTUYHO ITOKa3aHUC.

Ph Eur Aceclofenac

@) COOH
‘ ~_
O
NH

Analgesic; anti-inflammatory

Cl Cl

[[[2-[(2,6-dichlorophenyl)amino]phenyl]acetyl]oxy]Jacetic acid

[[[2-[(2,6-auxopodennn)amMuHO |peHunIT |are THII |OKCH |OIIETHA KUCEIMHA

16.11.2011 r.
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HpOI/IBBO,Z[HI/I Ha XCTCPO-OLUCTHU KUCCIINHU

2-meTun-5-metokcu-1-(4-xmopodenzounn)-1H-
WHI0JI-3-0lI€THA KUCEINHA

Indomethacin
. A 4_Cl
Anti-inflammatory; analgesic 0)
N 2
! CH;
H;CO™ 5 3
COOH

Ph Eur

[1-(4-chlorobenzoyl)-5-methoxy-2-methylindol-3-yl]acetic acid

CH40 CH,CO-Glu

g

CHs
Cc

/ ci
CH30 CH,COH  HO CHCOH HO CHCO,H  HO CH,CO0,-Glu
L, — @TI —Crx, — x
N CH3 N” "CH,

o}

¢=0 H H
CHz0 CH,COH
OUE
N CHg3

H

Fig. 25-14. Metabolism of indomethacin. (Glu, glucuronide.)
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Tolmetin

1-metun-5-(4-metun6enzonn)- 1 H-nmupon-2-omnetna
KHCEJIMHA HATPUEBA COJI
0) CH;
N
\ '/

COOH

H3C 4

L.onazolac

1-penun-3-(4-xnopodenun)-1 H-nupazon-4-onerHa
KHCEJIMHA KaJII[UEBA COJ

\

2N 1
COOH

W=
A

cr 4
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CH;—CH-COOH

Ar (Hetero)

Ibuprofen

2-(4-n300yTUndeHnn)-nponaHoBa K-Ha

Ibuprofen inhibits both COX-1 and COX-2. CH 3

Anti-inflammatory; analgesic

CH,

Ph Eur

4

(2RS)-2-[4-(2-methylpropyl)phenyl]propanoic acid

H,C

g
(CHa)aCH-CH, —©—6H~002H

/ (+)-ibuprofen \

C‘>H ?Ha ’CHs (l:H3 OH CHs
(CHg)2CH-CH - -C~ ! '
3)2 O— CH-COH  HOH,C <|: CH, —@— CH-COsH HaC — ? ~CH, CH-CO,H
H CHs

(+)-isomer

?Ha ¢ CHa
|
HO2C-CH-CH, —@— CH-CO,H

(+)-isomer, major

il
HO.C —@ CH-COH

Fig. 25-19.  Metabolism of ibuprofen.

(+)-isomer, major
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Ph Eur Ketoprofen
2-(3-06en3zomndeHun)-nporaHoBa KUCEInHA
Q) CH;
3 2
COOH

(2RS)-2-(3-benzoylphenyl)propanoic acid

Anti-inflammatory; analgesic

Dexketoprofen

coxt Ha Ketoprofen ¢ Tromethamine (¢
aHTUAITUHNA CBOMCTBA)

2-aMHUHO-2-XUAPOKCUMETHII- | ,3-IiponaH 1o

NH,

HO. 1 _* 3 OH

OH

16.11.2011 r.
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pPhEuwr  Tiaprofenic acid

(2RS)-2-(5-benzoylthiophen-2-yl)propanoic acid

Analgesic; anti-inflammatory

0 CH,
5 S 2 @

\

COOH

5-6enzoun-alfa-mMerun-2-tuodenonerHa k-Ha

Oxaprozin

@)

\ W/\/COOH

N

4,5-mueHn-2-0Kcas3oporaHoBa KUCEINHA,
4,5-nudennn-2-okca3oIponroHOBa KUCEINHA

16.11.2011 r.
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Ph Eur “Oxcuxkamu’

Percham Analgesic; anti-inflammatory
2-MeTHI-4-XuapoKcu-N-(2-mupuam-
Hun)-2H-1,2-6en30Tnasznl-3-kapookcamuna- 1, 1 -qrokcua

4-hydroxy-2-methyl-N-(pyridin-2-yl)-2H-
1,2-benzothiazine-3-carboxamide 1,1-dioxide

non-selective COX inhibitor

MeTabonu3bsM

OH
HO O /@ HO © ﬁ HO  © /m
P P P
g -.SFN"CHs .siN‘CHS ss:Neoy
[oXai o} oo o*>'o 3
/ piroxicam major human metabolite
S {
L
NN HO © o) o
oo COy o Ol - Ot
O-_S;O~CH3 O"S':O\CHS O"S"O H

>S: “CH.
0" 0 3 ;
minor

major metabolite in dogs
Fig. 25-24. Metabolism of piroxicam.
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Meloxicam
BP 2007

Cenexruser naxuburop Ha COX-2

2-meTtun-4-xuapokcu-N-(5-metun-2-tuazonmn)-2H-

OH O

1,2-6en30THa3uH-3-kapookcamua-1,1-quokenn
5
NH
I N

N
~ \C

AN 3 Analgesic; anti-inflammatory

O

4-hydroxy-2-methyl-N-(5-methyl-1,3-thiazol-2-yl)-
2H-1,2-benzothiazine-3-carboxamide 1,1-dioxide

Ph Eur Tenoxicam

2-metmi-4-xuapokcu-N-2-nupuauami-2H-tueno[2,3-¢e]-1,2-

THa3uH-3-kapOokcamu-1,1-aquokcu

O O
\W/

|
OH O N! _

4-hydroxy-2-methyl-N-(pyridin-2-yl)-2H-thieno[2,3-¢]1,2-
thiazine-3-carboxamide 1,1-dioxide

16.11.2011 r.
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Cl

Lornoxicam
O O
\\s// CH
N, 8
7 | N
S _ ‘ NH_ N
OH O ‘ _

6-chloro-4-hydroxy-2-methyl-N-2-pyridinyl-2H-thieno[2,3-¢]-

1,2-thiazine-3-carboxamide 1,1-dioxide

2-MeTuin-4-xuapoxcu-6-xsopo-N-2-nupuauaun-2H-tueno[ 2,3-¢e]-

1,2-tra3uH-3-kapookcamus 1,1-1uokcun

C apyra cTpykTypa (YCI0BHO)

Niflumic
N NH

L

Morniflumate

acid

O Cﬁko«»\)

2-[[3-(trifluoromethyl)phenyl]amino]-
3-pyridinecarboxylic acid

3-pyridinecarboxylic acid.2-[[3-(trifluoromethyl)phenyl]

-amino]-2-(4-morpholinyl)-ethyl ester

16.11.2011 r.
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Bumadizon (u Ca comn)
OyTHiI-Maa0HOBA KuceanHa MoHo( 1,2-

T(pEeHUITXUapa3u)
['11aBeH IpOIYKT MpU XUAPOIU3aTa Ha

Phenylbutazone

0
©\ Q COOH HyC, 7
_N CH N
NH \[H\/\/ oW @
O
Clofexamide

N-[2-(auermaamuto)etu|-2-(4-
XJIOpOEHOKCH )-aceTaMu/]

4 2 2
CIO OCH,CONHCH,;CH;N(C,Hs),

16.11.2011 r.
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Cloroquine

4-(4-nueTusIaMuHO- 1 -MeTUIIO Yy TUITAMHUHO )-7 -

XJIOPOXUHOJIUH audocdar

Cle 7 N
AN
4
HN_ 1 )
WNACH3
tu, §
CH,
Ph Eur Nimesulide

N-(4-Nitro-2-phenoxyphenyl)methanesulphonamide
N-(4-autpo-2-herokcudenns)-metancynponamua
O O
\\S//
PN
Analgesic; anti-inflammatory HN CH3

2 O

NO,

16.11.2011 r.
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Nimesulide synthesis

: C|2 AICl; @ H NO3 H,S0, @/

electrophilic aromatic substitution
oH separar

US Patent 3840597 NO
2
KOH, A

- O o
g nucleaphilic aromatic
substitution
Ha. Pdf"i/
0,
fo) 0 QS/
-,

[} [}
NH, _ﬁ"'o’ ﬁ_ HN™ ¥p
O, 0 -0 O HN03
——
methane sulfonic glacial
anhydride acetic acid
nucleophific substitution

cl
@,NOE
0
HN

E—Ch

nimesulide

m.p. 143-144.5°C

MeTadon3bpM

M1 xunpokcuimpane
0 O
\\S//
HN” CH;,
0

NO,

OH
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MeTadon3bpM
O O

* M2 penykuus /\\S//\
HN CH;

T

H

MeTadon3bpM

* M3 oOKuCIICHHUE U PEAYKIHUS

NV
S

HN” CH

O
o

H,

16.11.2011 r.
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MeTadon3bpM

* M4 anernnupane
V&
S

HN” CH
O

NHCOCH;

MeTadon3bpM

e M5 oxkucCIICHHUE U AlICTUIINPAHE

O O
\Y/

HN” SCH
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“Kokcuou™

Celecoxib 4-[5-(4-merundennn)-3-(tpudumyopomernin)-

1 H-ntupazon-1-un|6en3encyndonamua

O\\ //O
-

S

highly selective COX-2 inhibitor

Rofecoxib

4-[4-(meTuncyndonwn)penunn]-3-peHn-
2(5H)-pypanon "

16.11.2011 r.
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Valdecoxib

4-(5-metni-3-peHnn-4-u30Kca3onmn)-
oeH3eHcyndoHamMua

H,NO,S

oox-1
[P, aynthaise 1)

16.11.2011 r.
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How GOX-2 Inhibitors Work

PAIN RELIEF: 4 COX-2 is an enzyme that is activated at sites of injury.
It manufactures hormone-like substances called prostaglandins, which
trigger painful inflammation

Prostaglandins

HEART RISK: 3 Prostacyclin, a prostaglandin produced by COX-2 in blood
vessel walls, opens blood vessels and prevents platelets from clumping

Platelets

Prostacyclin L
Dilated VYessel Walls

2 COX-2 inhibitors are drugs designed to hlock
the activity of the COX-2 enzyme and relieve
pain

COX-2
Inhibitors

N

4 Researchers believe that when COX-2 is
blocked, prostacyclin may also be suppressed,
allowing platelets to stick together and blood
vessels to constrict, which can lead to heart
attacks and strokes

Constricted
Clumped Vessel Walls
Platelets

BRI 18

NSAIDs

COX-2 specific NSAIDs:

- Rofecoxib (Vioxx®)
— Launched In 1989
— Marketed in 86 countries: 2.5 bill.8 /year

E =

|\ A 5m
[

' T

— Recent trial to test Rofecoxib for efficacy in colorectal polyps treatment revealed
an increased risk of heart disease (+ 50%,) after 18 month continuous use
— Sept. 2004: Merck voluntarily withdrew Vioxx® from the market pending further

investigation.
+  Celecoxib (Celebrex®)

— April 2005: FDA required Ffizer to include a "boxed warning” indicating a

potential risk of cardiovascular side effects
+  Valdecoxib (Bextra®)

— April 2005: FDA required Pfizer to withdraw Bextra® from the market due to
unfavorable risk vs. benefit profile (mostly already known adverse skin reactions)
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. . Least
Gl Toxicnty

Maost

COX-2 Selectivity
Tefaenmih (Vi)

ituprofen stodolas (Liradal)
maloicam (Mobisom)
Relative: cleoomit (Celabre)
EnaERy diclofenac (Violtaren)
24
djtlofﬁ‘anac & N
cari [Feldans
sekiinely L (Fe !
TLATIOEN i I~ improian &dﬁtﬁn}
indnmnethacin by f&@m APTOEYIL
(740 natmmatons (Ralafan)
iﬁi@m&ﬂ&ﬂm [Im;lsmidj
Orafin, Dru:;aﬂj
pifziicarn
katoprofan
20T Jeetorolae (Toradol)
BMast Least
Leflunomide

5-metun-N-[4-(Tpudayopomernin)henun]-4-

I/ISOKCEI3OJ'II/IJ'IKap6 OKCaMH [

F5C

immunomodulatory agent

Leflunomide is a pirimidine synthesis inhibitor.
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AKTUBEH METAa00JIUT

dihidroorotate dehydrogenase J?\\EH
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