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The synthesis of 3,5-dibromo-2-chlorobenzoic acid hydrazides
as potential antituberculous drugs

Antitubercular drugs are used for a number of decades. In each country where research is conducted strains of
mycobacteria that are resistant to one or more drugs have been registered, and it causes tuberculosis with multi-drug
resistance (MDR-TB). These strains of M. tuberculosis at least are not sensitive to isoniazid and rifampicin — two most
powerful first-line antitubercular drugs. MDR-TB can be treated and cured using the second choice drugs. However,
these treatment options are limited and require extensive chemotherapy (the treatment duration is up to two years) with
drugs which are of high cost and toxicity. In some cases, a more dangerous drug resistance may develop. Tuberculosis
with extensive drug resistance (EDR-TB) is more severe form of MDR-TB caused by bacteria that do not respond to
the most effective antitubercular drugs of the second choice with which there are often no any further treatment op-
tions for patients. Therefore, the search and development of drugs with the antitubercular activity are important today.

Aim. To synthesize and study dibromo-substituted derivatives of ortho-chlorobenzoic acids as potential substances
with the antitubercular action.

Materials and methods. Hydrazides of 3,5-dibromo-2-chlorobenzoic acid were obtained by two methods — by hy-
drazinolysis of acid chlorides of the corresponding acids (method 1) and by interaction of 3,5-dibromo-2-chlorobenzoic
acid with hydrazines in the presence of carbonyldiimidazole (method 2).

Results and discussion. It has been found that the synthesis of hydrazides by method 2 allows obtaining the
target compounds with a high yield.

Conclusions. According to the literature data the compounds synthesized are promising for the pharmacological
screening on the antitubercular activity.

Key words: hydrazides; ortho-chlorobenzoic acid; pharmacological screening; antitubercular activity
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CuHTes rigpasugiB 3,5-M6pom-2-x110po6eH30MHOI KUCNOTU AK NOTEHLiMHUX
NpPoTUTYOEPKYSNIbO3HMNX 3acob6iB

MpoTuTy6epKynbo3Hi nMikapceki 3acoby BUKOPUCTOBYHOTLCHA BMNPOAOBX LINOro psay AecaTunitb. Y KOXHIN KpaiHi,
e NpoBOASATLCSA AOCMIAXKEHHS, 3apeecTpoBaHi LWTamu MikobakTepin, CTiinki 4o ogHOro abo AeKinbKoX npenaparis,
L0 3YMOBIOE BUHUKHEHHSI TyOepKynbo3y 3 MHOXWHHOW fikapcbkoto cTivkicTio (MITC-TB). Wi wramu M. tuberculosis
LLIOHaMeHLUE He YyTnuMBI A0 i30Hia3nay Ta pudamniuyHy — ABOX HAWMOTYXHILWNX NPOTUTYBEepKyNbO3HMX Npenaparis
nepuoro pagy. MIC-TB moxHa nikyBaTtu i BUNikOByBaTW, BUKOPUCTOBYOYM NpenapaTty gpyroro pagy. OgHak Taki Bapi-
aHTU NikyBaHHS OOMEeXeHi | BUMaratoTb NpoBeAeHHS eKCTEHCMBHOI XiMioTepanii (nikyBaHHsI TpMBanicTio 40 ABOX POKiB)
npenapatamMmu, siKi Biapi3HSATbLCSA BUCOKOK BaPTICTHO | TOKCUYHICTIO. Y Oesikux Bunagkax Moxe po3smBatucs Ginblu
Hebe3neyHa nikapcbka CTilkicTb. Ty6epkynbo3 3 LmMpoKoto nikapcbkoto cTivikicTio (LU1C-TB) € 6inbl Baxkoto dop-
moto MJIIC-TB, wo BuKNukaeTbca GakTepiamu, siki He pearyloTb Ha HakedEeKTUBHILLI NPOTUTYBepKyNbO3Hi NpenapaTty
Opyroro psay, Npu SK1x y nauieHTiB HePiAKO He 3anuLLaeTbCa HiSIKUX NoAanbLUMX BapiaHTiB nikyBaHHSA. TOMy MOLUYK Ta
CTBOPEHHS NikapCbkMx 3acobiB 3 NpOTUTYOEpKyNbO3HOK aKTUBHICTIO € aKkTyarbHUM.

MeToto gaHoi poboTK € CUHTE3 | AocniaKeHHs AMBpoMo3aMilleHNX NOXiAHMX OPTO-XITOPOBEH30MHNX KUCIOT SIK
NOTEHUiNHMX cybCcTaHLin 3 NPOTUTYBEpPKybO3HO Ai€to.

Marepianu Ta metoaum. lNgpasvamn 3,5-4Mbpom-2-x11opoBEH30MHOI KMCNOTU OTpUMyBany ABOMa cnocobamu — ri-
ApasvHOoNi3oM XIopaHriapuaie BignoBiaHMX KMcnot (cnocib 1) Ta B3aemogieto 3,5-anbpom-2-xnopobeH30MHOT K1cno-
T 3 riApasvMHOM Yy NPUCYTHOCTI kKapboHingiimigasony (crnocib 2).

Pe3ynbrat Ta ix 06roBopeHHs. BctaHOBNEHO, WO CUHTES rigpasunaiB cnocobom 2 [03BOMSiE OTPUMATU LiNbOBI
Cronyku 3 GinbLWLINM BUXOLOM.

BucHoBKku. 3rigHo 3 AaHuMu niTepaTypy CUHTE30BaHi CMOMyKn € NEPCNEKTUBHUMN PeEHOBUHaAMN AN dhapmako-
NOriYHMX JOCNIfKEHb HA NPOTUTYBEPKYNbO3HY aKTUBHICTb.

Knrovoei cnoea: 2idpasudu; opmo-x1opobeH30lHa Kucoma; chapMaKkosio2iyHul CKpUHIHe;
npomumybepKyrnb03Ha akKmueHicmb
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CuHTe3 rmgpasungoB 3,5-a4M6pom-2-x511I0p6eH30MHON KUCIOTbI KaK NOoTeHLuManbHbIX
NpoOTUBOTYOEpPKye3HbIX CpeacTB

MpoTnBoTybepKynesHble NekapCTBEHHbIE CPeACTBa UCMONb3YHTCA B TeYEHMe Lienoro paaa gecatunetui. B kax-
[0V CTpaHe, rae NpoBOASTCH CCNEeA0BaHMs, 3aperMcTprpoBaHbl LUTAMMbl MUKOBaKTEepUIA, YCTOMYMBBIE K OQHOMY UK
HeCKOMbKMM npenapartam, YTo NPUBOAUT K BO3HUKHOBEHUIO TybepKynesa ¢ MHOXXECTBEHHON NeKapCTBEHHOW YCTONYM-
BocTbto (MJTY-TB). OTu wrammel M. tuberculosis No MeHbLUEN Mepe He YyBCTBUTENMbHbI K 30HMA3MAy U pucdamnmum-
Hy — ABYM CaMblM MOLLHbIM NPOTMBOTYGEPKYe3HbIM npenapatam nepsoro psga. MITY-Tb MoXHO neunTts 1 nsneyu-
BaTb, UCMOMb3ys Npenapatbl BToporo psaa. OgHako Takme BapuaHTbl NeYeHnst orpaHuyeHbl U TpebytoT nposeaeHus
9KCTEHCMBHOW XMMMOTEpPanumn (NneveHne NpPoAoMmKUTENbHOCTBLIO 40 ABYX NET) NpenapaTtamu, KOTOpble OTNNYalTCst
BbICOKON CTOMMOCTbLIO Y TOKCUYHOCTbBIO. B HEKOTOPBIX Criydasx MOXeT pa3BuBaTbcsi bonee onacHas nekapcTBeHHas
yCTOM4YMBOCTb. TyGepKyrnes ¢ LUMPOKOW nekapcTBEHHON ycTonumBocTbo (LUNTY-TB) sensieTcs 6onee Tsxenoi oopmon
MITY-TB, Bbi3biBaeMon H6akTepusmu, KOTOpble He pearnpytoT Ha camble apeKTVBHBbIE MPOTUBOTYOEPKynesHble npe-
napatbl BTOPOro psiAa, Npu KOTOPbIX Yy NaLMEHTOB HEPEOKO He OCTAETCH HUKaKUX AanbHENLINX BApUAHTOB NeYeHus.
[MoaToMy nomck n cosgaHne nekapcTBEHHbIX CPEACTB C MPOTUBOTYOEPKYNE3HOM aKTUBHOCTBIO ABMSETCA aKTyanbHbIM.

Llenbto faHHOM paboThl ABNSETCA CUHTE3 U UCCNEeAoBaHME ANOPOM3aMELLEHHbBIX NMPOU3BOAHbIX OPTO-XITOPOEH-
30MHbIX KUCIOT Kak MOTeHLManbHbIX CyOCTaHUMA C MPOTUBOTYOEPKYNE3HbIM AENCTBUEM.

Marepuanbl 1 MeToabl. [apasvapl 3,5 AMbpoM-2-xr1opOeH30MHONM KUCTOTbI MoMyYan AByMsi cnocobamu — ruapasm-
HOMNMU30M XNOPaHrMapYAOB COOTBETCTBYHOLLMX KMCIOT (cnocob 1) n B3anmopgerictemem 3,5-aubpom-2-xnop6eH3orHom
KMCMOThI C rMApasvuHOM B NPUCYTCTBUN kKapOoHunaMummnaasona (cnocob 2).

Pe3ynbraThl 1 ux o6cyxaeHUe. YCTaHOBIEHO, YTO CUHTE3 rMapa3naoB no cnocody 2 No3BonsAeT nonyunTb Le-

neBble CoeaUHEHMs1 C BOMbLLIMM BbIXOLOM.

BbiBoabl. CornacHo AaHHbIM NMTepaTypbl CUHTE3NPOBAHHbIE COeAMHEHWS ABMAOTCA NEPCMeKTVBHLIMU BeLLecTBa-
MU AN hapMaKkoorMyecknux UCCrnenoBaHunii Ha NPOTUBOTYGEPKYNE3HYH0 aKTUBHOCTb.
Knroyeenle crioea: 2udpa3udbl; opmo-xiopbeH3oliHas Kucioma; ghapMakonoaudecKkuli CKpUHUH2,

npomueomyGepKyne3Ha,q aKmugHoCmb

In recent years in Ukraine as in many other countries
there is a catastrophic situation with tuberculosis, which
occupies the first place among the infectious diseases
with the highest lethal consequences [1].

According to the data of the World Health Organi-
zation (WHO) [2] primary tuberculosis is identified an-
nually more than in 10 million people, and nearly 3 mil-
lion die. Currently, the appearance of the drug-resistant
strains of Mycobacterium tuberculosis is the main prob-
lem in the treatment of tuberculosis [3, 4].

Therefore, the urgent task of medicinal chemistry
is the search and development of more effective antitu-
bercular drugs.

Among derivatives of ortho-chlorobenzoic acids com-
pounds exhibiting the highest antimicrobial activity were
found earlier [4-6]; therefore, it was decided to check
this group of compounds for sensitivity to mycobacteria.

The aim of the work is the synthesis of a new group
of 3,5-dibromo-2-chlorobenzoic acid hydrazides as po-
tential antitubercular drugs.

Materials and methods

All solvents and reagents were obtained from com-
mercial sources. The 1H-NMR-spectra were recorded
on a “Varian Mercury VX-200" spectrophotometer at
200 MHz with DMSO-d, as a solvent, and TMS as an in-
ternal standard. Thin-layer chromatography (TLC) was
performed on aluminum plates coated with silica gel
(Merck, Kiesgel 60 F-254). The melting point was de-
termined on the Kofler plate.

The IR-spectra were recorded on a “Specord M-80”
spectrophotometer using potassium bromide tablets with

the concentration of 1 % and on a “Testcan FTIR 8000
series” IR-spectrophotometer with Fourier transformer.

The general method for the synthesis of 3,5-di-
bromo-2-chlorobenzoic acid hydrazides (3-10)

Method 1. To 1 g (0.01 Mol) of 3,5-dibromo-2-chlo-
robenzoic acid (1) add 5 ml of thionyl chloride and heat
for 3-4 h. Remove the excess of thionyl chloride by va-
cuum distillation. Use the precipitate of acid chloride (2)
formed in further synthesis without additional purification.

To the solution of 0.01 Mol of the corresponding hyd-
razide and 0.3 ml of pyridine in freshly distilled dioxane add
1.22 g (0.01 Mol) acid chloride of 3,5-dibromo-2-chloroben-
zoic acid (2) when cooling, and heat at the temperature of
80 °C for 2 h. Dilute the reaction mixture with water; filter the
precipitate formed and dry. Crystallize from aqueous ethanol.

Method 2. To 1 g (0.01 Mol) of 3,5-dibromo-2-chlo-
robenzoic acid (1) in freshly distilled dioxane add 0.52 g
(0.2 Mol) of carbonyldiimidazole and mix until emis-
sion of CO, bubbles stops. In 45 min add 0.1 Mol of
the corresponding hydrazide to the resulting transparent
solution and boil for 2 h. After cooling dilute the reac-
tion mixture with water; filter the precipitate formed,
and dry. Crystallize from aqueous ethanol.

Results and discussion

The synthesis of 3,5-dibromo-2-chlorobenzoic acid
hydrazides (3-10) was performed by two methods, na-
mely — by hydrazinolysis of 3,5-dibromo-2-chloroben-
zoic acid chloride (2) (method 1) and by interaction of
3,5-dibromo-2-chlorobenzoic acid (1) with hydrazines
in the presence of the activator of the carboxyl group of
carbonyldiimidazole (method 2) (Scheme).
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Table 1
Characteristics of hydrazides of 3,5-dibromo-2-chlorobenzoic acids (3-10)
Found,% Calculated,%
. _X_o 7 . . U KK
Compound R Yeild*,% | M.p. C N a Empirical formula C N a R

3 H 67/71 | 215-217 |38.90] 6.60 | 2.11 C.HBr,CIN,O, |3888[648| 2.10 | 0.29
4 4-CH, 71/78 | 225-227 [4034] 629 | 249 | C.H,Br,CIN,O, |40355.27] 2.48 [ 0.34
5 4-OCH, | 58/64 | 241-243 |38.94| 6.05 | 241 | C.H,BrCIN,O, |38.95[6.06] 240 | 0.38
6 4-CH, 60/65 | 251-253 [41.72] 6.09 | 2.83 | C,H,.Br,CIN,O, |41.73|6.08] 2.85 | 0.26
7 4-0CH, | 55/59 |239-241[4035] 589 | 277 | C,H,.Br,CIN,O, |40.33[588] 2.75 | 0.30
8 4-Cl 56/63 | 221-223 [36.03| 598 | 1.75 | C,HBrLCLN,0, |36.01[6.00] 2.73 [ 0.35
9 4-Br 62/65 | 243-245 |32.89] 549 | 157 | C,HBr,CIN,O, |32.88|548] 1.58 | 0.36
10 \ N | 6570 |237-239 3601|997 | 187 | C,HBrCIN,O, |3602(669| 1.86 | 0.38

Notes: * - Numerator - yield by method 1, denominator - yield by method 2; ** - The R, values are given in the acetone-hexane system (1: 1.5)

Method 2 is more practical and allows obtaining the  dily soluble in ethanol, dioxane, DMF, almost insoluble

target compounds with a high yield (Tab. 1). in water.
Hydrazides of 3,5-dibromo-2-chlorobenzoic acid The structure of the compounds (3-10) synthesized
(3-10) obtained are white crystalline substances, rea- was confirmed by the data of elemental analysis, IR-
Table 2
The spectral characteristics of hydrazides of 2-chloro-3,5-dibromo-benzoic acids (3-10)
g Absorption frequency, cm Chemical shifts, ppm
Com poun Vo Idazrgide 8 Il amide VCﬁC Vey Veq Ve COM CONHM;
3 g;gg 1696 1583 1596 1299 812 658 8.95 3.75
3345 1690
4 3263 1583 1607 1308 812 660 8.75 3.82
1652
3245
3419
3334 1691 812
5 3303 1646 1583 1617 - 288 598 9.25 4.25
3230
3232 1691
6 (wide) 1652 1583 1600 1308 812 507 8.82 4.32
3242 1690
7 (wide) 1654 1585 1600 1312 810 510 8.92 3.92
3240 1689
8 (wide) 1649 1576 1596 1310 812 507 8.74 4.32
3330 1695
9 (wide) 1653 1580 1610 1315 807 600 9.35 4.42
10 3350 1575 1607 1305 817 510 9.45 3.95
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and PMR-spectroscopy, and individuality was proven
by the method of thin layer chromatography (Tab. 1, 2).

In the IR-spectra of 3,5-dibromo-2-chlorobenzoic
acid hydrazides (3-10) the characteristic presence of
two bands with the widened contour in the region of
3292-3204 cm™!' confirms the NH-NH group, while the
bands at 810 cm™! and 640 cm! indicate the presence
of the covalent-bonded halogens in the molecule (v
and v g,). The band of stretching vibrations of the car-
bonyl group in the spectrum was interpreted in the area
of 1630 cm™.

In the 1H-NMR spectra of 2-chloro-3,5-dibromoben-
zoic acid hydrazides the signals of protons of the aro-

matic system at 7.70-7.32 ppm, as well as the signals of
the protons of the hydrazide group at 8.77-9.55 ppm (CONH)
and at 3.75-4.45 ppm (CONHNH,) were detected.

According to the literature data [7-10] all compounds
can exhibit a high antitubercular activity taking into ac-
count their chemical structure.

CONCLUSIONS

1. A series of new hydrazides of 3,5-dibromo-2-chlo-
robenzoic acid has been synthesized.

2. The compounds synthesized are promising for the
pharmacological screening on the antitubercular activity.

Conflict of Interests: authors have no conflict of
interests to declare.
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