WHCTUTYT
no OPTAHUYHA XMMWA
cu 0 PUTOXKUMMA

OTYET IO ITPOEKT 3A HAYYHO U KAPUEPHO PA3BUTHUE

HAIIMOHAJIHA ITPOT'PAMA ,MJIAJIU YYEHU U ITOCTAOKTOPAHTHU* |1 ETAIL

Tema: PaspaGoTBaHe Ha HOBH ChbeJMHEHHS ¢ AKTHBHOCT Cpelly MYJITHPe3HCTeHTHH
mamoBe Ha Mycobacterium tuberculosis

Digitally signed by Martin
. Ravutsov
M a rt| n DN: cn=Meartin Ravutsov,
0=10CCP, 0u=0SS,
email=mravutsov@orgch

RavutsoV mbsbs s

Date: 2021.02.04 17:00:53
+02'00"

YuyacrHuk: xumuk Maprtun PaBynios

[mexHOCT/CTENeH, UMe haMuTns/

Hayuyen pnxoBoaures: npod. 1xd Bamagumup uMutpos .. [ oa
yaenp pod pa P Vladimir 3

Dimitrovzs

Date: 2021.02.04 16:58:35 +0200'

/TBKHOCT/CTENeH, uMe (hamunus/

Codwus, 02.2021



Buveeoenue (exknwusa anomayus Ha npeocmaseHus npoekm, yeiu, pabomua npozpamad,
npeosudenHu 0etiHocmu — 00 2 cmp.)

benonpobHaTta TyOepkyno3a 3aemMa BTOPO MSCTO MO CMBPTHOCT Cpell MH(EKIMO3ZHHUTE
3abonsBanust B cBeTOoBeH Mamiab. Crmopen orenka Ha CBeroBHaTa 3apaBHa opranuzanus (C30)
npe3 2017 r. ca peructpupaHd HajJ AEBET MHWJIMOHA HOBO3apa3eHU M OKouo 1.3 MuiImoHa
cMbpTHE ciydas.' TlosBata Ha pesucrenTHH mamoBe Ha Mycobacterium tuberculosis (MTB)
orpaHnyaBa €(QEeKTHBHOCTTa Ha ChIIECTBYBAIIUTE JIEKApPCTBa, MOpPagy KOETO, HACTOSIIUTE
npenopbku Ha C30 3a jnedeHne Ha TyOEpKyJio3a BKJIIOYBAT MpHJIaraHE HA YETHUPH JO IIECT
npenapaTta B komOuHanus. CienoBaTesnHo, pa3pab0TBaHETO HAa HOBH JIEKAPCTBEHU KaHIUIATU €
OT CBIIECTBEHO 3HAa4YEHHE 3a MOCTUTaHE Ha LeNWUTe, MOCTaBeHH B Iporpamara ,Jla copem
Tyoepkyno3ara‘ moj eruaara Ha C30. Enun ot obemaBamuTe METoIu 3a pa3paboTBaHe HAa HOBU
MEINKAMEHTH ¢ BUCOKA aKTUBHOCT CPEIy MYJITH-PE3UCTCHTHU MATOTEHU € MOJy4yaBaHETO Ha T.
Hap. XubpuoHu aumudOuomuyu, KOWUTO ChYETAaBaT B MOJIEKyJaTa CH JBa WU IOBEYE
¢dapmakodopa ¢ pa3zIMueH MEXaHU3bM Ha neiicraue.” B Tasu Bpb3Ka, OCHOBHara 1en Ha Etan |l
OT TPOEKTa € MOoJoOpsBaHe Ha E(PEKTUBHOCTTA HAa KIMHWUYHO W3IUTAHU WperapaTd dpe3
MOJIy4aBAaHETO HAa HOBM CHHTETHUYHH aHano3u. Llunpoduokcaruu (Purypa 1) u MeTpoHHIa30I1
(Purypa 2) ca u3dpaHu KaTo MOAXOASAIIM CyOCTpaTH MOpajd BHCOKATAa MM aKTHBHOCT CpPEILy
Habop OT OakTepualHU IaMoOBe. 3a MOoJA00psBaHE Ha AaKTUBHOCTTA U (hapMaKOJIOTHIHUTE
CBOMCTBA € TMpeIBUJICHO MOAM(UIMpPAHE Ha CTPYKTypara Ha Te3W ChEIWHEHUs 4pe3
MHKOPIIOPHPAHE Ha HUTPOAPOMATHH (PparMeHTH.

Penquna  OeH3MMMIA30JI0BM  TPOM3BOAHM  CBHIIO  HAMHUpPAT  NPUIOKEHUE  KATO
dapmanedTHIHE TpenapaTH ¢ Pa3sHOOGPasHO AeiicTBHE.” SHAYMTCTHH YCHIHS Ca HACOYCHH H
KbM pa3pa0OTBaHE HA CHEAWHEHUS C aHTUTYOEpKYJIO03HO jaelicTBhe. J[0 TO3M MOMEHT HSKOJKO
ChEMHEHUS MOKa3BaT yMEPEHA AKTUBHOCT CPEIly MYJITH-PE3UCTEHTHHU IAMOBE HA MTB.° B
paMKHTE Ha MPOEKTa € IUIAaHyBaHO Ja ObJaT CHUHTE3UpPAaHU MPOU3BOAHHU C JOMBIHUTEITHHU
bapmakopOpHH Ipynu KaTo 2-aMHHOOYTaHOI, THIepasuH u S-auurpodypan (Purypa 3).

PabGoTHaTta nmporpama Ha mpoekTa € pa3aeneHa Ha padbotHu naketu (PIT), kouTo BkiIroYBaT
KOHKpeTHHU HayuyHH 3anaun (H3), kakro ciensa:

PII 1. llonyyaBaHe HAa HUNIPO(JIOKCANMHOBY NPOU3BOIHM:

H3 1. OntuMusupaHe Ha pPEAKLUOHHUTE YCIOBUS 3a IIOJydyaBaHE Ha METUJIOB €CTep Ha
UIPOQIIOKCALINH.

H3 2: BpBexaaHe Ha MOAXOAIIM HUTPOAPOMATHU 3aMECTUTENM B IUIEPAa3HMHOBOTO SIPO Ha
MTOJIyYEHUS ECTED.

H3 3: V3cnenBane Ha OWOJOTMYHATA aKTUBHOCT HA IMOJYYEHUTE HUTPOAPOMATHHU MPOU3BOHU
cperry MTB u ananu3 Ha MOJy4eHUTE PE3YATATH.

H3 4. lonbinauTenHO PYHKIIMOHATH3WPaHE HA UMPOQGIOKCAITMHOBY TTPOU3BOIHH, MTPOSIBSIBAIIN
HUCKA AaKTHUBHOCT, C 2-aMHHOOOTAHON W U3CJIEJBaHE Ha TAXHATa AHTUMHUKOOAKTEepHalHa
aAKTUBHOCT.
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PII 2. IlonyyaBaHe HA NPOM3BOHM HA METPOHHIA30JI:
H3 I: Cunte3 Ha HUTPO(ypaHOBU POU3BOIHU Ha METPOHUIA30.
H3 2: U3cnenBane Ha OMOJIOTMYHATA aKTUBHOCT HA IMOJyYCHUTE HUTPO(DYPAHOBU MPOU3BOIHU

cperry MTB u ananu3 Ha MOJy4eHUTE PE3YIATATH.
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PII 3. ITosryyaBane Ha 0€H3MMU/A230/10BH TPOU3BOIHH

H3 I: Cunre3 Ha cyndoHaMUIHUA TPOU3BOIHU HAa OCH3MMMU1a3071.

H3 2: CuHTe3 Ha aMUHO-TIPOU3BOIHUA HAa OCH3UMHM1a301]1.

H3 3: U3cnenpane Ha OMOJIOTMYHATA AaKTUBHOCT HA MOJyYEeHUTE OCH3MMMIa30JI0BU TPOU3BOIHA

cperry MTB u ananu3 Ha MOJy4eHUTE PE3YATATH.
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Pesynmamu u oocvarcoane (0o 10 cmp.)

PII 1. ITosryyaBaHe HA HMNIPOPIOKCAIMHOBY MPOU3BOIHU

H3 1: Onmumuszupane Ha peakyuoHHume YCLO8Us 34 NOAYYABAHE HA MEMUIO8 ecmep Ha
yunpogrokcayun.

[IbpBUAT eTam OT CHUHTETMYHATa CTPATErws 3a IMOJIydaBaHE Ha UHUIPO(IOKCAIMHOBU
NPOM3BOJHU € cuHTe3 Ha MeTwioB ectep 2 (Cxema 1). 3a menrta e mpoBeJcHA peakius B
METaHOJI B IPUCHCTBUE HA TONyeH 4-cyndoHoBa kucenunna (p-TSOH), cerinacHo nmyOnukyBaHa B
auTeparypara npoueznypa.7 Ectep 2 e uzomupan ¢ 57 % nobus. B mocnencrtsue noOMBHT Ha
eNIeBUSl MPOAYKT € MOBHIIEH 70 85 % dYpe3 MpoBexJaHe Ha peakuusTa B NMPUCHCTBHE Ha
MOJIEKYJIHO CHUTO (HOCTaBeHO B COKCJ‘IGT).
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Cxema 1

H3 2: Bvgexcoarne Ha nooxo0suu HUMpoapomMamHuy 3amecmumen 8 NUNepasuHo8omo s0po Ha
nonyueHus: ecmep.

B crnenBammsar eram ca TpPOBEICHU CSKCIIEPUMEHTH 3a MOJyYaBaHEe HAa HUTPOAPOMATHU
npou3BoaHu 5 u 6 (Cxema 2) upe3 peakius Ha 2 CbOTBETHO C 3,5-AUHUTPOOCH30MI Xytopus (3)
u 2,4-muHnTpoOeH3eHcyndonmn xiaopus (4). PeakimoHHHTE yCIOBUS ca ONTUMHU3UPAHU 4pe3
BapUpaHe Ha Pa3TBOPUTENSI U PEaKIIMOHHATA TeMIeparypa.
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BbBexxane Ha METPOHMIA30JI0B 3aMECTHTEN € OCBILECTBEHO Upe3 peakiys Ha ecTep 2 C
To3umMpan Metpormaason 8 (Cxema 3), moyden mo auTeparypHa nponeaypa.’ IIposenenn ca
EKIIEPUMEHTH 32 ONTHUMHU3HMPAHE HAa PEAKLIMOHHUTE YCIOBHS UPE3 BapupaHe Ha pa3TBOPUTENS U
peakLMOHHATa TEMIIEPATypa, KaTO KbM TO3M MOMEHT HE ca HAMEPEHHU MO-NTOAXOASAIIH YCIOBHUS.
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Cxema 3

H3 3: MHscnedsane mna Ouonocuunama aKkmu@HOCH HA NOJNYyYeHUme HUmMpoapoMamHu
npouzeoonu cpewsy MTB u ananuz na nonyuenume pe3yimamu.

AHTUMHKOOAKTepHaTHaTa aKTUBHOCT HA CheMHEHHS 5, 6 1 9 cpemty pedepeHTeH mam
Hs7Rv na Mycobacterium tuberculosis e B nporiec Ha uscnenBane.

PII 2. TTosryyaBaHe HA MPOU3BOAHH HA METPOHMIA30.1

H3 1: Cunmes na Humpogyparosu npouzeo00Hu Ha MeEMPOHUOA3OIL.

[TomygaBanero Ha HUTpoypaHoBH npou3BUIHU 13 1 15 € mpoBeeHO B HAKOJIKO CTBHIIKH
or To3wnupaH wmerponumazon 8 (Cxema 4). Tperupane Ha chenuHeHHe 8 ¢ mepm-
OyrunnunepasuH-1-kapOokcunaT, mocieaBaHO OT CBAISHE Ha 3alllUTHATa Ipyma ¢ BOJIHA COJHA
KHCEJIMHA BOJM JI0 MOJTy4aBaHe Ha MUIEPa3sHHOBO Mpou3BoaHO 11. CrenuHenue 13 e ycnemHo
W30JIMPaHO clie]l mocieaBamia peakuus Ha 11 ¢ 5-aurpodypan-2-kapoonmnxmnopun (12) B cpena
ot N-metwnmuponuaon (NMP) u tpuernnamun (NEt3). C nen uscieqBane Ha BIMSHAETO Ha
nBata HOBU (hapmakodopHu ¢parmenta (IMHUIEpasHHOB U HUTPO(ypaHOB) B CTPyKTypara Ha 13
BbPXY aHTHUMHKOOAKTEepHallHaTa aKTUBHOCT Ca NMPOBEJCHU EKCIIEpUMEHTH 3a IOJIyuaBaHE Ha
cheauHeHue 15, B koeTo nurcBa numnepasuHoB (parMeHt.
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H3 2: U3cneosane na buonocuunama akmusHOCm HA NOAyYeHume HUmpo@dypanosu npou3eo0Hu
cpewyy MTB u ananusz Ha noxydenume pe3yimamu.

AHTUMHKOOaKTepHanHaTa aKTUBHOCT Ha cbequHeHus 13 u 15 cpemy pedepenTten mam
Hs7Rv na Mycobacterium tuberculosis e B nporiec Ha uzcnenBane.

PII 3. ITosryyaBaHe HA 0€H3MMMAA3010BU NPOU3BOAHU

H3 1: Cunme3s na cyighonamudnu npouzeo0nu Ha OeH3uMuUoasol.

3a moayyaBaHeTO Ha CyJI(QOHAMUAHM TPOM3BOAHM Ha OeH3mmupazon (Durypa 3)
I'bPBOHAYAITHO Ca MPOBEACHU eKCIeprUMeHTH 3a cuHTe3 Ha |H-Oen3o[d]umunazon-2-cynponun
xsopup (17) or 1H-6en3o[d]uMuaazon-2-tnoi mo onucanu B mTeparypara npoueaypu (Cxema
5). U B 1BaTa ciyvasi IpHIOKEHUTE PEAaKIIMOHHH YCIOBUS HE BOJT JIO MOJTyYaBaHe Ha Cy(OHMUIT
xaopuz 17, mopaay KOETo 1ejeBUTe CyI(pOoHaMHUIN HE ca CHHTE3UPAHHU Ha TO3H €Tall.

H conditions H
N aorb N
©: )—SH ——x—— )—S0,Cl
N N
16 17

a: BnMe3NCl, H,0, NCS, CH,CN, 0 °C > 1t
b: KMnO4, NaOH, H,0, reflux

Cxema 5

H3 2: Cunmes na amuno-npouze00Hu Ha OEH3UMUOA3OIL.

Cwenunenue 19 e monydeHo B efHa CTHIKH OT 2-x510po-1H-6en3o[d]umunazon 18 (Cxema
6). IlocmenBama peakius Ha 19 ¢ kapOonmn xmopun 12 Boau 40 MojydaBaHe Ha
METPOHHUa30J10B0 npou3BoaHO 20 ¢ 100wp 106uB (70 %).

B
) piperazine >N \H ,>_ﬂ
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Cxema 6

H3 3: Hzcneosane mna Ouonoeuunama akmueHOCH HA NOJAYYeHUMe OEeH3UMUOA30108U
npouseoonu cpewsy MTB u ananuz na nonyyenume pe3yimanu.

AHTUMHKOOaKTepHanHaTa akTUBHOCT Ha cbeauHenus 19 u 20 cpemy pedepenten mam HizzRv
Ha Mycobacterium tuberculosis e B mporiec Ha u3ciieBaHe.




H3600u/Ob001W1€HUCE
Bb3 ocHOBa Ha MpejCcTaBEeHUTE EKCIEPUMEHTATHN PE3yJITaTh MOraT Ja ce 00OOUIAT CIeaHUTE

IMPUHOCHU U U3BOJHU:

1) OnTumu3upaHa e Mpoleaypara 3a MmojyyaBaHe Ha METHIIOB ecTep Ha UMPOIOKCAIIHH.
2) CuHTe3upaHH ca TPU HUTPOAPOMATHH MPO3BOIHH HA TUMPODIOKCAIINH.

3) CunTe3usapanu ca 1B HUTPO(ypaHOBH MPU3BOJAHU HA METPOHUIA30JI.

4) CuHTe3upaHu ca JIBe MUTMICPA3UHOBH MTPOM3BOIHN Ha OCH3UMHIA301I.

Iyonuxayuu (usnesiu uiu nodadeHu 3a neuam NyoIUKAUUU, 6 KOUMO U3PUUHO € U3KA3AHA
onazooapuocm kvm Ilpocpamama) u yuacmus na nayunu gopymu

Jlumepamypa
1. 21st WHO model list of essential medicines (2019), WHO/MVP/EMP/1AU/2019.06.

2. Domalaon, Ronald, Temilolu Idowu, George G. Zhanel, and Frank Schweizer Clinical
Microbiology Reviews 2018, 31, e00077-17.

3. Dobrikov, Georgi M., Violeta Valcheva, Margarita Stoilova-Disheva, Georgi Momekov,
Pavleta Tzvetkova, Angel Chimov, and Vladimir Dimitrov European Journal of Medicinal
Chemistry 2012, 48, 45-56.

4. Dobrikov, Georgi M., Violeta Valcheva, Yana Nikolova, Iva Ugrinova, Evdokia Pasheva,
and Vladimir Dimitrov European Journal of Medicinal Chemistry 2013, 63, 468-473.

5. Nepali, Kunal, Hsueh-Yun Lee, and Jing-Ping Liou Journal of Medicinal Chemistry 2019,
62, 2851-2893.

6. Tahlan, Sumit, Sanjiv Kumar, and Balasubramanian Narasimhan BMC Chemistry 2019, 13,
101.

7. Yang, Xuan, Derek Ammeter, Temilolu Idowu, Ronald Domalaon, Marc Brizuela, Oreofe
Okunnu, Liting Bi et al. European Journal of Medicinal Chemistry 2019, 175, 187-200.

8. Clayton, R., & Ramsden, C. A. Synthesis 2005, 2695-2700.

M a rt i n Digitally sign.ed by Martin Ravutsov
Hata: 04.02.2021 r. WsrorBui: xumuk Maptun PaByios ouroge, I e orIOCER

email=mravutsov@orgchm.bas.bg, c=BG

Rav utS OV Date: 2021.02.04 16:55:12 +02'00"

Hayuen pproBoauren: npod axu Bonagumup JumMutpos  \/|adimir

Dimitrov



		2021-02-04T16:55:12+0200
	Martin Ravutsov


		2021-02-04T16:58:35+0200
	Vladimir Dimitrov


		2021-02-04T16:58:53+0200
	Vladimir Dimitrov


		2021-02-04T17:00:53+0200
	Martin Ravutsov




