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SUMMARY

The methyl esters of 3,5-dibromo-N-phenylanthranilic acids have been synthesized. The structure of the
compounds was confirmed by elemental analysis, IR- and NMR-spectroscopy, and individuality by chromatography in
a thin layer of sorbent. The results of pharmacological studies suggest that esterification of the carboxyl group of 3,5-
dibromo-N-phenylanthranilic acids leads to the decrease in anti-inflammatory, analgesic and diuretic activity, and leads
to the increase of toxicity compared to the initial acids.
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Introduction. Derivatives of N- phenylanthranilic acids are used in medicine as a nonsteroidal anti-
inflammatory drugs. Some of them have proven to be most severe for nonspecific actions, and those that do not cause a
degradation of glycosaminoglycans and kolagen of joints [1,7]. Today, derivatives of N- phenylanthranilic acids
investigated as potential anti-cancer drugs, as well as those which could be applied in Alzheimer's disease and
cardiovascular disease, that is very relevant and necessary, given the increase in morbidity data nosological forms [2-6,
8].

Given the above, the aim of our work was to obtain a number of biologically active compounds — methyl esters

of 3,5-dibromo-N-phenylanthranilic acids and study of their pharmacological properties.
Substituted 3,5-dibromo-N-phenylanthranilic acids have been obtained by the Ullmann reaction by the interaction of 3,5
dybromo-2-chlorobenzoic acid with arylamines (method 1) and by arylation of 3,5-dibromoanthranilic acid by
halogenbenzenes derivatives (method 2) in the media of n-amyl alcohol (way 1A, 2A), ) in the media of
dimethylformamide (way 1B, 2B), without solvent (way 1C, 2C) in the presence of copper or copper (1) oxide [6,8].
Also as a counter synthesis of 3,5-dibromo-N-phenylanthranilic acids condensation of N-acetyl-3,5-dybromoanthranilic
acid with substituted halogenbenzene followed by hydrolysis of N-acyl derivatives has been used (method 3).

In order to increase the solubility of copper ions in aprotic low-polar phase to accelerate the arylation reaction
various solubilizers (Tween-80, sodium salts of stearic acid, oleic acid) have been used, which have been added to the
reaction mixture in an amount of 2-5 weight percent. Use of sodium oleate as a phase transfer catalyst allows to faster
the arylation reaction in 1,7-3,5 times [9].

The synthesis of methyl esters of 3,5-dibromo-N-phenylanthranilic acids has been carried out by Fischer
esterification in the media of absolute methanol in the presence of concentrated sulfuric acid (Table 1, Scheme 1):

Br COOH COOCH
R CH OH
N (k H,S0,)
I
Br H

L IL (2.1-2.11)
Scheme 1

The structure and identity of 3,5-dibromo-N-phenylanthranilic acids have been confirmed by elemental
analysis, IR- and NMR-spectroscopy, chromatographic analysis and qualitative reactions.

In the NMR-spectra of esters signals of aromatic protons in 6,61-8,37 ppm have been identified. Secondary
amino group’s proton signal appears as a broad singlet in the region of 8,32-9,38 ppm. Characteristic signal of methyl
esters is a signal of OCH3 — group, which is registered in the 3,57-3,75 ppm (Table 2).

IR-spectra of the methyl esters of 3,5-dibromo-N-phenylanthranilic acids are characterized by a number of intense
bands, which correspond to the main structural fragments of molecules of synthesized substances. In the area of 1704-

1670 cm -1 an intense band corresponding to stretching vibrations ester carbonyl group has been interpreted (VC:O ). In

Kucin. chupm.

the areas of 1250-1270 cm -1 and 1090-1050 cm -1 the stretching vibration bands of C-O-C (VC o0 j Ve-o ) have
been detected, respectively. The first band refers to the stretching vibration of C-O-C — group, to which the main
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contribution is made by the fluctuations of “acidic” fragment of the molecule, the main contribution to the second band
oscillations is made by the “alcoholic” fragment of the molecule. Stretching vibrations of the C-Br — bond with a band

of medium intensity at 628-532 cm -1 (VC—B‘). Symmetric and asymmetric vibrations of nitrogroup in the spectrogram
as S
. |4 1%
(6-8) appear in the areas1525-1516 cm -1 (N2 ) and 1325-1306 cm -1 (~ Oz ) (Table 2).

An anti-inflammatory, analgesic, diuretic and bacteriostatic properties of synthesized methyl esters of 3,5-
dibromo-N-phenylanthranilic acids have been studied.

Studies on anti-inflammatory and analgesic activities have revealed that methyl esters did not exceed the
reference drug, and some of them never showed these activities (Table 3), the original acids’ pharmacological activities
had same or even higher activities than reference drugs (Table 4).

Methyl esters exhibited bacteriostatic activity in relation to Staphylococcus aureus, Bacillus subtilis, Echerichia coli and
Pseudomonas aureginosa.

The esterification of the carboxylgroup of 3,5-dibromo-N-phenylanthranilic acids results in toxicity increase

(Table 3 and 4).

Table 1 — Methyl esters of 3,5-dibromo-N-phenylanthranilic acids

Br COOCH,
e
H
Br
Co Yeild, Melting Quantified, Gross Calculated, Rf2
mpo | R % pointoCl1 | % formula %
-und N C N C 1 2
21 | H 88 162-164 3,7 | 43,80 | C14H11 3,63 | 4366 |03 |05
1 Br2NO2 9 0
22 | 2-CH3 | 84 187-189 3,4 | 45,03 | C15H13 350 | 4514 |03 |04
5 Br2NO2 8 9
23 | #-CH3 |87 154-157 3,5 | 45,21 | C15H13 350 4514 |04 |04
4 Br2NO2 0 7
24 |3 4- 87 204-207 3,4 | 46,58 | C16H15 3,38 | 46,551 |03 |04
CH3 3 Br2NO2 5 5
25 | 4- 82 195-197 3,3 | 43,44 | C15H13 3,37 | 4340 |03 |04
OCH3 2 Br2NO3 7 4
2.6 4°- 85 109-111 3,3 | 44,75 | C16H15Br2 | 3,26 | 44,78 | 06 | -
OC2H5 4 NO3 2
2.7 | 2-NO2 | 80 120-122 6,5 | 39,14 | C14H10Br2 | 6,51 | 39,09 | 05 | -
9 N204 7
28 [ 3-NO2 |74 102-103 6,5 | 39,01 | C14H10Br2 | 6,51 | 39,09 | 05 | -
8 N204 8
29 | 4-NO2 | 80 88-90 6,5 | 39,03 | C14H10Br2 | 6,51 | 39,09 | 05 | -
5 N204 5
2.10 | 4’-Br 78 155-158 3,4 | 40,12 | C14H10Br3 | 3,33 | 40,08 | 0,3 | 0,3
9 NO2 0 8
211 | #-Cl 79 159-161 2,9 | 36,22 | Cl4H10Br2 | 3,01 | 36,24 | 0,2 | 0,3
8 CINO2 8 5

Note: 1 Crystallized from aqueous methanol;
2Rf values are given in solvent systems: 1. Methanol-hexane (1:3).
2.ethyl acetate- methanol —ammonia (8,5:1:0,5)
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Table 2. — IR- and NMR-data of methyl esters of 3,5-dibromo-N-phenylanthranilic acids

IR-spectra NMR —spectra
R Absorption frequency Chemical shift, 3, m.p.
acid. acid. alcohol. NH | -CH3 | - COOC | Ar-H
Y| Velo [ Veo | Voo | Ve-o §N02 O | Ver| Vor (1H, OCH2 | H3
S s.br. - (3H,c)
)
H 332 | 1658 1702 1279 1082 - 1588 584 160 | 9,32 | - - 3,61 6,91-
2 5 7,93
(7H,m
)
2’- | 333 | 1662 1699 1274 1085 - 1575 605 160 | 9,19 | 2,07 - 3,62 6,93-
CH3 | 0 0 (3H,s) 7,91
(6H,m
)
4>- | 333 | 1664 1700 1272 1085 - 1576 618 159 | - - - - -
CH3 | 4 8
3°,4> | 334 | 1670 1695 1280 1087 - 1574 620 160 | 9,05 | 2,19 - 3,62 6,70-
- 2 5 (3H,s) 7,93
CH3 2,25 (5H,m
(3H,5) )
4- 333 | 1672 1704 1285 1090 - 1578 624 160 | - - - - -
oCc |8 7
H3
4- 332 | 1648 1688 1276 1057 1516 | 1570 532 159 | 8,32 | 1,31 3,90 3,57 6,82-
0OC2 | 5 1306 8 (3H,s) | (2H,s) 8,10
H5 (6H,m
)
2’- 331 | 1626 1675 1270 1052 1525 1574 540 160 | 9,01 | - - 3,75 6,61-
NO2 | 0 1312 0 8,37
(6H,m
)
3’- 332 | 1624 1670 1272 1050 1520 | 1578 545 150 | - - - - -
NO2 | 0 1310 0
4- 329 | 1625 1685 1272 1056 - 1572 540 159 | - - - - -
NO2 | 5 6
4’- 334 | 1650 1695 1285 1072 - 1576 622 159 | 9,40 | - - 3,61 6,90-
Br 8 8 7,94
(6H,m
)
4- 335 | 1648 1698 1290 1082 - 1578 628 160 | 9,38 | - - 3,60 6,74-
Cl 8 0 7,88
6H,m)
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Table 3. — pharmacological activities of methyl esters of 3,5-dibromo-N-phenylanthranilic acids

Diuretic,
Anti- Analgesic, | % in a | Bacteriostatic, MIC, ug/ml
R inflamma | % in a | dose of DL50,
Com- tory, % | dose of 20 | S0 ma/kg mg/kg
pound in a dose | mg/kg (control intra
of 10 gro%p gastri
mg/kg 100%) - - cally
Staphylo | Bacteriu | Echerich | Pseudomo (on
coccus m ia _ nas mice)
aureus, subtilis, | coli, aureginosa
ATCC ATCC ATCC ,
25923 6639 25922 ATCC
97853
2.1 H 6,8 12,4 122 125 250 125 250 -
2.2 2’-CH3 | 12,7 19,3 78 125 250 125 250 -
2.3 3-CH3 | 0 0 134 250 500 125 250 -
24 3.4- 31,2 34,8 95 250 500 62,5 62,5 >1500
CH3
25 4’- 24,5 0 75 250 500 125 250 -
OCH3
2.6 4’- 0 36,1 108,4 62,5 62,5 62,5 250 >1200
OC2H5
2.7 2>-NO2 | 0 0 98,3 62,5 62,5 31,2 125 -
2.8 3-NO2 | 0 0 - 31,2 62,5 31,2 125 -
2.9 4-NO2 | 0 0 - 31,2 62,5 31,2 125 -
210 | 4’-Br 22,1 29,3 - 125 250 125 250 -
211 | 4-Cl 29,5 35,1 132 125 250 125 250 >1500
Diclofenac 37,5 - - - - - - 360
(ED50=8
mg/kg)
Mefenamic acid | 30 - - - - - - 628
in a dose of 100
mg/kg
Metamizole - 52,0 - - - - - 1197
sodium
ED50=55 mg/kg
Hydrochlorothia | - - 212 - - - - 320
zide in a dose of
50 mg/kg
Ethacridine - - - 31,2 15,6 31,2 62,5 -
Phthalylsulfathia | - - - 7,8 7,8 250 - -
zole

Conclusions. A synthesis of methyl esters of 3,5-dibromo-N-phenylanthranilic acids has been carried out.
By means of physico-chemical methods — elemental analysis, IR and NMR spectroscopy, TLC the structure of
compounds have been confirmed. Pharmacological studies of methyl esters of 3,5-dibromo-N-phenylanthranilic acids
have been carried out. The esterification of the carboxylgroup of 3,5-dibromo-N-phenylanthranilic acids results in
toxicity increase and in reduce of pharmacological activity.
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Table 4. — pharmacological activities of 3,5-dibromo-N-phenylanthranilic acids

Anti- Bacteriostatic, MIC, ug/ml
inflammatory, | Analgesi | Diuretic, DL50,
Com R % inadose of | c, % mg/kg
pound % inadose | St Bacte Ech. Pseud. intra
10 20 inadose | of Aureus, rium Coli, Auregi | Gastri
of 20 50 mg/kg | ATCC subtilis, | ATCC nosa, cally
mg/kg | mg/k | mg/kg 25923 ATCC 25922 ATCC (on
g 6639 97853 mice)
2.1 H - 12,6 20,5 132,9 250 500 250 250 -
2.2 2°-CH3 - 14,2 22,7 180,2 250 250 250 500 -
2.3 3’-CH3 - 34,5 39,8 216,2 250 500 250 250 >3000
2.4 34- 39,5 44,2 40,5 218,5 250 500 125 125 >3500
CH3
2.5 4-OCH3 |0 10,2 0 225 250 500 250 250 -
2.6 4’- 14,1 - 0 185,6 62,5 125 125 125 >3000
OC2H5
2.7 2’-NO2 26,7 - 9,5 120,5 62,5 31,2 62,5 125 >2500
2.8 3’-NO2 21,6 - - 140,0 31,2 62,5 125 125 -
2.9 4’-NO2 11,6 - - - 31,2 62,5 125 125 -
2.10 4°-Br 25,1 35,4 39,2 2845 250 250 125 125 >3500
211 4’-Cl 32,5 40,8 30,4 290 250 250 125 125 >3500
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PE3IOME

CunTes, cTpoeHne U (apMaKOJIOTHIECKHE HCCIEJOBAHNS METHIIOBBIX dGHUPOB 3,5-11OpoM-N-(heHImTaHTPaHUIOBBIX

KHCJIOT
ILA. Angéposa, U.C. [ puyenxo, C.I'. Hcaes

Hayuonanvuwiii hapmayeemuueckui ynusepcumem, kageopa meOuyunckol xumuu, 2. Xapvkos, Yxpauna

OcyllecTBieH  cHHTE3 METHIOBBIX 3(upoB 3,5-mubpom-N-deHnmanTpaHmioBsix KucioT. CTpoeHHe COeXMHEHMI

HOATBEPIK/ICHO JaHHBIMH dieMeHTHoro ananusa, K- u I[IMP-crniekrpockonueii, a MHANBHAYaIbHOCTh METOAOM XpoMarorpaguu B
TOHKOM clioe copOeHTa. Pe3ynbTaThl papMaKkoIOTHYeCKUX HCCICIOBAHUN CBHICTEIBCTBYIOT, YTO 3CTepUHKaIMs KapOOKCUIBHOM
rpynmsl 3,5-1u6poM-N-(eHnnaHTpaHUIOBBIX KHCIOT NPUBOAWT K YMEHBIICHHIO IMPOTHBOBOCHAIUTEIBLHOM, aHANbIeTHYeCKON H
JIUYPETHYECKOH aKTHBHOCTH, a TAKXKE K IMOBBILICHUIO TOKCHYHOCTH 110 CPABHEHUIO C UCXOAHBIMU KUCJIOTAMU.
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TYUIH

3,5-Inbpom-n-peHnIaHTPaHMIKBIIIKBUTAAPBIHEL METHII d(UPICPiHIH CHHTE31, KYPBUIBIMBI KOHE (apMOKOIOTASITBIK
3epTreynepi
H.A. Angpéposa, U.C. I'puyenxo, C.I'. Hcaes
¥ammuix hapmayesmukanviy ynusepcumemi, MeOuyunanblk xumis kageopa, Xapvxos x,, Yxpauna

3,5-1ubpom-n-(heHnIaHTPaHIIKBIIKBULIAPBIHBL METHIT 3QUPIIEPIHiH CHHTE31 KYpri3ingi. KOCBUIBICTHIH KYPBUIBIMBI MbIHA
3NIEMEHTTIK cblHamMaMmeH poanennaeHni, WK- xone IIMP-crekTpocKomschl, an WHIMBHIYaIbIUIIrT Xpomarorpagus oIiCiMeH.
DapMaKoIOTHAIBIK 3epTTeyiep HoTHKecl, 3,5-1ubpom-N-QeHmIaHTpaHml KhIIIKBUIIAPEIHBIH KapOOKCHIIBAI TOOBIHBIH KaObIHyFa
KapChl, aHAJIbIeTHUKAJIBIK )KOHE JUYPETHKAIBIK dCEpIepiH, OFaH Koca 0acTamKbl KbIIIKBUIIAPMEH CAIBICTBIPFAHIA YBITTHUIBIFBIHBIH
JKOFapBUIAYBIH KOPCETTI.

VK 615.371:616-036.22:616.24-002:616.921.5

®APMAKODKOHOMHYECKAS OLIEHKA JJEYEHHS TPUIIIIA ¥ THEBMOHUM B CUCTEME
OIEHKHM MEJUIIMHCKNX TEXHOJIOTHI (HTA)

A.C. Hemuenxo, JI.C. Cumonsn, B.H. Hazapxuna
Hayuonanvuwiii hapmayeemuueckuii ynusepcumem, 2. Xapvros, Yxpauna

AHHOTAIIUA

[IpoBenena QapmMakoIKOHOMHYECKAsT OIEHKA IIPEIapaToB, HCHOJIB3YEMBIX ISl JICUCHHUS W MPOQPIIAKTHKH
rpunmna u apyrux OPBU. [lanHbIi aHATH3 TO3BOJIMI ONPEAEIUTh ONTUMAJIBHBIE IPOTUBOBUPYCHBIE MPEMapaThbl ¢ TOUKU
3peHus ux 6e30macHoOCTH, 3Y(HEKTUBHOCTH U YKOHOMHYECKOH 11e7IECO00Pa3HOCTH MPUMEHEHHS.

KiroueBbie cnoBa: rpumm, nHeBMoHus, OPBU, QapmakoskoHOMHYECKas OICHKA, OIICHKA MEIHUIIUHCKHUX
TEXHOJIOTUH.

I'purn m octpele pecriuparopHele BupycHble nHpekun (OPBI) 3annMaloT manpyromee MECTo B MUPE Cpelu
BceX MH(EKIMOHHBIX 3a00sIeBaHMH, 4TO cocTaBisieT 95% Bcex cimydaeB mHQekuuii [2]. ['punmn mpencrasiser coboit
CepbEe3HyI0 MpobieMy OOIIECTBEHHOTO 37paBOOXPAHEHNUS, KOTOpasl BBI3BIBACT TSKEJBIC MOCICACTBUS U IPUBOJIUT K
CMEpTENIFHBIM HCXOJaM B TPYIIAax HACeJICHHs MOBBINIEHHOTO pHCKAa. OMUAEMHUS MOXXET OKa3bIBaTh HETaTHBHOE
BO3ZICHCTBHE HA HSKOHOMHKY B CBS3H CO CHIXCHHEM IPOM3BOAUTENFHOCTH TPYAOBBIX PECYPCOB M CO3/1aBaTh
Ype3MepHyI0 Harpys3Ky Uil CIIy’)kO 3IpaBooxpaHeHHMA. B palfoHaXx ¢ yMEpeHHBIM KIMMAaTOM 3MUAEMUH TpHIINa
MIPOUCXOAT SKEroHO B OCCHHEE U 3MMHee BpeMs roaa. Bo BceM Mupe exeroHble dMHUIEMHIH NPUBOSAT IPUMEPHO K
3-5 MJH. citydaeB TsDKenoit Oone3Hu u npuMepHo K 250- 500 ThIC. eTanbHBIX UCXOJ0B. B HEKOTOPHIX TPOMMYECKHUX
CTpaHax BHPYCHl I'DHUINIA IUPKYIUPYIOT KPYIJIBIH TOJ, AOCTHras OJHOTO WJIM JBYX ITMKOB BO BPEMS JIOXUIMBBIX
CC30HOB.

Ha neyenue rpumnmna v ero OcjaOXHEHHH €XeroiHo B Mupe pacxonayercst okoso 14,6 mupa. nomn. CILA. Ilo
pe3ynbTaTaM MpoBEICHHOTO HAMU CTaTUCTUYECKOTO aHaIN3a PAcXo/Ibl Ha JIeUeHHE KaXKIO0To CIIydasi TPHIIA B YKpauHe
cocTaBisIeT B cpenHeM 272-544 rpH. CorllacHO CTaTUCTHICCKUM JaHHBIM, B TEUCHHUE T'0J1a B3POCIIBIe OOJICIOT B CPEIHEM
oK0JI0 2-3 pas, metu — 10 6-10 pa3. Ilotepst TPyAOCIOCOOHOCTH TPHU 3a00JICBAHUU TPHUIINIOM COCTAaBISACT 6-14 mHEH.
VYuuThIBass MCKIIOYUTENHFHO BBICOKYIO 3a00JIeBa€MOCTh (€KETOHO TPHIIOM 3a00JeBaeT KaXIbIi IIECTOH JKUTENb
VYkpauHbl) YOBITKH OT TpHIINA I SKOHOMHKH CTPaHBI PAacTyT C KaXIbIM rogoM [4]. AKTyaJsHOCTH pa3pabOTKH
METOJIOJIOTHH KOMIUIEKCHOW (hapMaKOIKOHOMHYECKOH OIEHKH JeueHus U npoduinaktuku rpunma 1 OPBU B cucteme
HTA o0ycnoBieHa riao0albHOCTHIO PACIPOCTPAHCHUS WHQEKIHH, U3MEHYMBOCTHIO U CIIO)KHOCTBHIO JIHArHOCTHUKH
BO30yAMTENEH, BRICOKOH BEPOSITHOCTHIO BO3HUKHOBEHUS OCJIOXKHEHHUH, YTO MPHUHOCHT 3HAYUTEIbHBIE SKOHOMHYECKHE
YOBITKM Kak JUIs CHCTEMBI 3J[paBOOXpaHEHUs M OOIIecTBa B IIEJIOM, TaK M JJISl OTHENbHBIX O0ibHBEIX. LlenecoobpasHo
paccMmarpuBaTh JaHHYIO IPOOJIEMyY HE TOJIBKO KaK MEIUIMHCKYIO, HO M KaK COLMAIbHO -DKOHOMHYECKYIO.

dapmakoskoHoMuueckas oreHka (PO) sBisieTcst cocTaBIIsONIEH 00Ied METOM0JIOTHN OLIEHKH MEIMIIMHCKUX
texnonoruii (HealthTechnologyAssessments — HTA) u Bo3HHKaeT Kak MeTOA HICHTU(UKAIIUH, HCCICIOBAHUS H
CpaBHEHHUsS IOKa3aTeled KIMHUYECKOH OS(GQEKTHUBHOCTH M  MpPAMBIX MEIUIMHCKHX 3arpaT (CTOMMOCTH
(apmakoTepaniy) B IPUMEHEHUH MEeJUIMHCKHUX TexHonoruid (MT) ¢ 1enbio NporHo3UpoOBaHUs MX MPEUMYIIECTB JUIs
OTJENFHOTO OOJBHOTO M CHUCTEMBI 3APaBOOXPAHEHHMS B IIEJIOM, a Takke OOIIecTBa B KPAaTKO- M CPEIHECPOUHOM
nepcrektaBe. PO 10MKHA OCYIIECTBIATHCA B UETHIPE ATala: MOATOTOBUTENBHBIN; OPTaHU3AIMOHHO -aHATNTHIECKH;
pacueTHO-3KCIIEPUMEHTAIBHBIN; 3aKIIIOYUTENbHBIN (puc. 1).
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