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Bveeoenue (6xnwouea anomauus na npeocmagenus npoeKkm, yeiu, padomua npozpamad,
npeosudenu oelinocmu - 00 2 cmp.)

CHUHTE3bT U AM3ANHBT HA CUHTETUYHHM aHAJIO3UW HAa MPUPOIAHH MNPOAYKTH, KOUTO IMOKA3BAT
IEHHM KayecTBa 3a MeAMIMHATA M OuoNoruara, ca €IHU OT OCHOBHHMTE TNPUOPUTETH Ha
ChBpEMEHHATa HayKara, a pe3yJTaTUTe OT TAX MOraT Jia ce€ OKaXKaT LIEHeH U3TOYHUK Ha JICKapCTBEHU
npernapatid 3a (apMmaleBTUYHATa MPOMULUICEHOCT. B TO3M acmekT MBJIHOTO CTPYKTYpHOTO
oxapakTepusupane, B 4acTHoOcT upe3 SIMP cnekTpockomnus, ce oka3Ba BakHa 4acT OT AM3aiiHAa Ha
HOBHU NpoAYKTH. KOHKpeTHH 3a/1a4n Ha HACTOSIIMUS TPOEKT 1ie OBbJaT NPUIIaraHeTO Ha METOIUTE Ha
quHamuueH SIMP ¢ nen eqHO3HAauyHO yCcTaHOBSIBaHE (M JAOKa3BaHE) HA CTPYKTypara Ha CUHTETHUYHU
AQHAJIO3U U MPOMU3BOJIHU HA MIPUPOIHU IPOSYKTH.

KoHkpeTHH 1eneBHM ChEOUHEHHMS Ha u3cienBaHeTo ca  4,6-auxaleroHo3aMecTeHH
CHUHTETHYHH aHAJIO3U HAa IPUPOAHOTO ChEIMHEHHE KapBaKpoI (5-U30mpomnuii-2-MeTHI(GEHoI), KaKTOo
U TEXHU €CTEPHU M €TepHU Npou3BOAHU. KapBakpoiabT € OMOJOTMYHO AKTHBEH MOHOTEPIIEHOB
¢denon, U300MIIHO MpHUCHCTBaAL] B eTepuyHuTe Macia or Origanum vulgare
(puran), mMacio OT Mallepka, Maclio, MOJy4YeHO OT YEpeH NHIMep, W IUB
Oepramor. B auTeparypara €  JOKJIaJBaHO AHTUMHKPOOHO,
NPOTUBOTYMOPHO, AHTUMYTAareHHO, AaHTUT€HOTOKCHYHO, AaHaJTE€TUYHO,
CHa3MOJIMTUYHO U TNPOTUBOBB3MNAIUTENHO JACHCTBUE HAa KapBakpoJja.
[IbpBOHaUaMHUTE U3CIEIBAHUSA HA JAMXAJIETOHO3aMECTEHH CUHTETHUYHHU
aHaJIO3M Ha KapBakpoJja HampaBeHH upe3 SAMP cnekrpockonus, mokasBat
HaJIMYMETO Ha NIMPOKW CUTHAJIW B MPOTOHUTE CHEKTpH. B TO3M ciywaih cranmaptaute SMP
CHEKTPAJIHU TEXHUKH INpHU CTailHa TemIepaTypa HE MO3BOJSBAT ONpEAEsHE Ha CTPyKTypaTa Ha
HEU3BECTHUTE ChEIUHEHHS MMOPAIM HATMYUE Ha XUMUYEH 0OMeH. 3a Ta3u 1en me 0bJaT u3MepBaHu
CIEKTPH MPH pa3InyHa TeMIepaTypa | Ie ce Mpuiokar Meroaute Ha auHamudaus SIMP: 1D u 2D
NOESY u ROESY cnekrpu, ananu3 Ha ¢opmara Ha jaunusata (upe3 DNMRS u np). Ocsen
€JIHO3HAYHOTO OINpeJeIsiHeE Ha CTPyKTypara Ha CbhEAMHEHMsATa, Ie ObJaT OIpelesieHu U
CKOPOCTHHTE KOHCTAHTH Ha Ipolieca Ha OOMEH MEXAy pa3nuuHuTe KoHpopmepu (poramepu) H
TEPMOJMHAMUYHUTE TIAPAMETPU Ha H3cieaBaHuTe mpouecu: eHrannus AH?, enrponms AS™, u
cBoboana eneprus AG”. Ha mo-KbCeH eTan Te3u M3CIEIBaHus 1€ MOANOMOIHAT MOJIEIUPAHETO U
JM3aifHa Ha HOBH OMOJIOTUYHO aKTUBHU ChEINHEHHUS.

Hayunu 3anauu:

» OmpenensHe Ha CTpyKTypara ¥ KOH(pOpMAalMOHHAaTa MOABIXKHOCT Ha 4,6-
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X X

X=Br;l;
R=H;Me;allyl; acyl;acetyl

JINXaJIETOHO3aMECTEHH CHHTETHYHHM aHaJO3M Ha KapBakpoja C IMOMOILITa Ha
nguHamudeH SIMP;
» PasnpocTtpaHeHue 1 MyOJIMKyBaHE Ha MOJYYCHUTE PE3YITATH.

PaGortna nmporpama:

HeitHocTn ITpoxemwxuTeTHOCT (MECeIn) OuakBaH pe3ynraT
CHemaHe Ha eJTHOMEpHH U AByMepHHU SIMP 0 OxapaxTepusupaHe Ha
1-1
CHEKTPH MPH Pa3IMIHU TEMIIePaTypH CbeAMHEHUSTA

OmnpenernsiHe Ha MPOU3XOAA
OO0paboTka Ha IOTYYEHUTE PE3YNITATH 1-10 Ha KOH(pOpMaIMOHHATA

MOABMXKHOCT B pas3TBODP.




OdopMsiHe Ha OTYYSHNTE PE3YJTATH 32

myOnrKyBaHe

10-12

PasnpocTtpanenue Ha

Hay4HHUTE pe3yITaTH




Pezynimamu u oocvacoane (0o 10 cmp.)

[Topanu HaOmrogaBaHUS XUMHUYEH OOMEH NIPH IIEJIEBUTE ChEAMHEHUS B H amMmp
CIIEKTPHUTE UM TpH cTaiiHa Temmeparypa (293 K) ce HabnrogaBar eqUHUYHN MIMPOKU CUTHAIIH,
kouto ca B MexauHeH oomeH (dur. 1). C HamansgBaHe Ha TemmepaTypaTa ce AOCTUTa 0
chcrosiHue Ha O0aBeH ooMmeH nipu 233 K 3a ceenunenue 1 (mpu chenunenus 2-7 npu 253 K), kato
ce HaOIIONABAT [BA CHTHAJA 33 BCAKO HECKBUBAICHTHO sIpo, Kakto mpu ~H, Taka u mpu °C
SAMP cnektpute. [locturanero 10 chCTOsiHHME Ha OaBeH OOMEH IMO3BOJISABA J1a CE H3BBPIIN
II'BJTHO OXapaKTepU3UpPaHEe Ha H3CICABAHUTE ChEAMHEHHS Tocpenactsom 1D (1H, 13C) u 2D
XOMO- ¥ Xereposypern Kopenanuonun SIMP excnepumentn (‘H-'H COSY, 'H-'H NOESY
(ROESY), *H-C HSQC u HMBC).
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®urypa 1. 'H cniextpu Ha coemuuenne 1 8 CDCls B unTepana 233-293 K.

HabmronaBanusT xumudeH oOMeH npu 1-7 ce ABIKM Ha 3aTpyAHEHa POTalMsl OKOJIO
npocrara Bpb3ka C(Sp3)-C(Sp2) Ha uzompomnuioBarta rpyrna, mopaad HaTHIHETO Ha CTEPHIHOTO
3arpeyBaHe OT CTpPaHA Ha XaJOTEHHHWTE 3aMECTHTENH Ha Ortho-mo3wius B apoMaTHOTO SIIPO
(®wur. 2). IuHAMUYHOTO MOBEACHUE HA M3CIICIBAHUTE CHEAMHEHUS € MPUYMHATA 32 HATMIHETO
Ha CMeC OT JBa HepaslenuMu poTamepa (kKoHpopmepa) B pa3TBopa, M KaTo IMOCIEACTBHE
HAJIMYUETO Ha JIBa Habopa OT CHUTHAIM 32 BCSIKO HEEKBBUBAICHTHO s1/ipo B IMP cniektpute nm.
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@urypa 2. IuHaMMYHOTO PaBHOBECUE MEX]1y JIBaTa poTamepa Ipu chbeAUHEHus 1-7.

JluHaMHYHOTO TIOBeeHHWE Ha cbheauHeHuss 1-7/ B pa3TBOp € U3CIEABaHO B
TeMreparypHuus uHTepBan ot 253-293 K karto ca w3nomsBanu 2D 'H-'H NOESY CHEKTpU B
CDCl3, ¢ uskmoueHne Ha cheauHeHwe 1, KoeTo e m3cieaBaHo B mHTepBaiga 233-273 K.
Hacenenoctute ca monydenu upe3 uHterpupane Ha 1D H CIIEKTPH, & CKOPOCTHUTE KOHCTAHTH
ca u3uucieHu ¢ momoiura Ha nporpamata EASYCalc oT OTHOIIEHHETO Ha HMHTErpaluTe Ha
JnuaroHanHute U u3BbHANMaroHanHuTe curnainu B 2D NOESY cnextpu. Hait-oaxonsiu 3a te3u
nen ce okasaxa MerwinauHoBute curHanmd (-CH) ot wumsompommioBara rpyma (®Pwr.3).
CKOpPOCTHHTE KOHCTAHTH Ha chefnHenus 1-7 ca B obxsara ot 0.05 s npu 253 K 10 2 5™ npu
293 K.
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@urypa 3. 2D NOESY cnekrbp Ha crenuHenue 2 B oonacrra ot 3.6-4.0 ppm B CDCl; mpu 258
K ¢ Bpeme Ha cmecBane (.75 S.




TepMoAMHAMUYHUTE MapaMeTpu Ha wu3ciueasaHus npouec, AH”, enrpomms AS”, u
cBoboana eneprus AG”, ca M34YMCIEHH OT TEMIIEPATYPHUTE 3aBHCHMOCTH Ha OIPEICIECHUTE
CKOPOCTHU KOHCTaHTH, KaTO € M3MOJ3BaHO ypaBHeHHeTo Ha Eyring. CBoboaHara eHeprus Ha
aktuBaima, AG”, 3a ceeauHenue 1 e wmsumcnena Ha 14.3 Kkcal/mol, xato ce nabmomasa
TEHJICHIIVSI 32 HAPACTBAHETO M C YBEIMYCHUETO Ha aTOMHHUS PaInyC HA XAJIOTCHHUS 3aMECTHTEI
B Ortho-mosunms, ceorBeTHo CI<Br<I|, mopaau yBeIMYEHOTO CTEPUYHO 3alpeyBaHE. 3aMsHATa
Ha (peHOJIHATa TPyINa ¢ METOKCHU U aJTWJIOKCH 3aMECTUTENIM HE BOAM JI0 ChIIECTBEHA MPOMsHA B
E€HeprUTUYHUS Oapuep, U HaOII0JaBaHUTE PA3JIMKH IONaIaT MO-CKOPO B o0cera Ha rpelikara Ha
METOJIa ¥ HE MOTaT Jia Ce MPaBsT U3BOAM 32 TAXHOTO BiMAHUE. EXClIepUMEHTaTIHO U3YHCIICHUTE
napaMeTpu ca 00001IeHU U MPEACTaBeHH B TabuIa 1.

Ta6n1x1ua 1. EKCHepI/IMeHTaJ'IHO HU3YHUCICHUTE TCPMOIUMHAMHUYHU MMApaMETPHU 3a CbCAUHCHUA 1-7

ot 2D NOESY cnexTtpu.

# # #
No Crpykrypa ObMen AH" (298K), AS” (298K), AG™ (298K),
kcal/mol e.u. kcal/mol
Major to 14.06 +/- 0.29 -0.73 +/- 1.18 14.28 +/- 0.03
OH minor
1 Minor to 14.47 +/- 0.53 0.69 +/- 2.15 14.26 +/- 0.05
o] Cl major
Major to 14.77 +/- 0.3 3.37 +/-1.13 15.77 +/- 0.02
OH minor
2 -
Br Br Minor to 14.75 +/- 0.34 -3.3+/-1.3 15.73 +/- 0.02
major
Major to 14.5 +/- 0.23 -8.14 +/- 0.86 16.93 +/- 0.03
OH minor
2 Minor to 14.39 +/- 0.31 -8.37 +/- 1.15 16.89 +/- 0.04
I major
Major to 16.19 +/- 0.14 1.78 +/- 0.53 15.66 +/- 0.01
(ONG minor
4 Minor to 16.32 +/- 0.05 2.57 +/-0.19 15.55 +/- 0
Br Br major
Major to 15.45 +/-0.4 -4.59 +/- 1.52 16.82 +/- 0.03
(ONQ minor
5 Minor to 16.81 +/- 0.14 1.14 +/- 0.52 16.48 +/- 0.01
I I major
Major to 15.19 +/- 0.14 -1.85 +/- 0.53 15.74 +/- 0.02
Oy | minor
6 Br Br Minor to 15.33 +/- 0.13 -1.06 +/- 0.52 15.65 +/- 0.02
major




Major to 16.48 +/- 0.58 -0.6 +/-2.21 16.65 +/- 0.04
O minor

7 | | Minor to 16.73 +/- 0.49 0.93 +/- 1.86 16.46 +/- 0.03
major

Ilopaou ob6ssa6anemo Ha uU38bHpeOHA enudeMuyHa oOCMAHOBKA U 6bBeOeHUme
npomusoenudemuyHu mepku 3a bopoa c¢ nandemusma om COVID-19 na mepumopusma na
Penybnuxa Bvacapus u 6 pesyimam Ha NPUIOdCeHUme MepKu 3a OUCMAHYUOHHA paboma bOe
BbL3NPENAMCMEAHO NBIHOMO USNBIHEHUEeMO HaA NIAHy8aHume OetiHocmu U 3adauyu no
U3NvIHeHUuemo Ha npoekma. Bcnedocmeue na moea, me 0sxa u3Ccie08aHu BCUUKU YenesU
CbeOUHeHUsl 3A/I0JHCEHU 8 pAOOMHAMA NPO2pama, a UMEHHO AYUIHUME NPOU3BOOHU U MAXHOMO
GUAHUE 8bDXY eHepeUMUYHUS bapuep:

0\?0
R
X X
X=Br;l;
R= ethyl; i-propyl

Kakro 6e cmoMeHaTto Hal-ToaXoasuy 3a AuHaMuIHUTE u3cinensanus upe3 2D NOESY
(ROESY) ca umenno MetunuauHoBute curianu (-CH) ot uzonpomnunosara rpymna (dur.3). 3a
CH)KaJICHUE B HAKOM CITydail TSXHOTO M3MOJI3BAHE € 3aTPyIHEHO MOPAJIN IMO-MAIKUTE Pa3IuKH B
XUMHYHUTE OTMECTBAaHUS, MPUIIOKPUBAHE HA  W3BBHIWOTAHAIHUTE  CUTHAIM, WU
NPEMOKPUBAaHUS ChC CUTHAJIWTE HA APYrHM 3aMECTHUTENH, KaTo METHJIOBH TPYIH, KaKTO M
cb3fafgeHuar or Tax t1 mym. Te3m 3arpynHeHus Ouxa Moriau jaa ObJaT MPeoOJeHU C
NPUIOKEHHE Ha CHBPEMCHHHM TEXHHKH 3a XOMOSJIpEHO JeKymuiupane (pure shift) 3a
nogo0psiBaHe Ha pe3omonuara 0e3 Ja ce HamallsiBa YyBCTBUTEIHOCTTAa Ha M3IMOJI3BAHUTE
TEXHUKUA. B TpoTHBEH ciydaii m3cienBaHeTo O ce KOMIIPOMETHpPAHO U OW M3HCKBAJIO MO-
IPOABIDKUTETHO BpeMe 3a chOMpaHe Ha JaHHU. B TO3u CMMCHJ NMpHIIaraHeTo Ha XOMOSJPEHU
TEXHHUKH 3a JeKyIuiupaHe B Hempsikoto m3mepenue (F1) B tecen ooxsar karo HOBS(BASH)-
NOESY w/umun ROESY ekcnepumentu [1-3], Ouxa moamoMorHaau MpeoI0NIsBaHETO Ha TE3H
3aTpyAHEeHUs W Omxa OWwiIM Hali-yMEeCTHH 3a IenuTe Ha u3cieaBaHero. ChOpaHWUTE MO TO3U
HAYWH JaHHU OuXa JJOBEJH JI0 M0-BUCOKA TOYHOCT B OMPEAEITHETO HA CKOPOCTHUTE KOHCTAHTH,
CHOTBETHO M HA TEPMOJAMHAMUYHUTE MTapaMETPH.

M3mon3BaHeTo Ha MO-ChbBPEMEHHHU MOJIXOAM 3HAYUTETHO OM YBEIMYMIIO Bb3MOXKHOCTHTE
3a MyOJIMKyBaHE B CIIMCAHUS C ITO-BHCOK PAHT, KAKTO M MOBHIIICH HHTEPEC M MO-ToJIsIMa Obaemnia
UTUPYEMOCT Ha HaIlPaBEHUTE U3CIICIBAHMS.




[MpenBumeHn NEHHOCTH U 331a4H 110 M3ITBJIHEHUETO HA CIICBAIL STall:

» BoBexaanero Ha 1D u 2D xomosapenu texHuku 3a jaekymiupane: HOBS(BASH)-
NOESY/ROESY (/11);

» JoBbpmiBane Ha SMP wu3cnenBaHusiTa BBpPXY AalWIHUTE NPOM3BOJAHU Ha 4,6-
JIMXAJIETOHO3aMECTCHH CHHTETUYHU aHaJI03H Ha KapBakpoua ([2).

» Ilpunoxenne na 2D HOBS(BASH)-NOESY/ROESY 3a koH(popmaiimoHHATa
MOJIBMYKHOCT Ha 4,6-IMXallerOHO3aMECTeHN CHHTETHYHH aHAJI03U Ha KapBakpoia (/13);

» OdopmsiHe Ha OJyYCHHUTE pe3yaTaTu 3a nyonukyBaHe (/14).

PabGoTHa nmporpama 3a ciieBail eTar.

Jeiinoct/Mecen 01-03 04-06 07-09 OuakBaH pe3ynTar

BoBekiaHe W MPHIOKECHUE Ha
HOBH 3a XOMOSIJIPEHO
A1 JEKyTUIIpaHe (mo F1
HU3MEPEHUETO) B TECCH 00XBAT B
MIPAKTUKUTE Ha JIabopaTopusra

OxapaxkTepusupaHe Ha

2
I[ CbCAUHCHUATA
OrnpenensHe U OLICHKA Ha

e KOH(OpMaIMOHHATA

HO/IBIJKHOCT Ha U3CJICABAHUTE
ChEIUHCHUSI
i PasnpocrpaneHne Ha Hay4YHHUTE
pesyiratu
H3600u/0b00wenue

1. EgHo3HauHo e ompejieneHa CTpyKTypaTa Ha celaeM mpou3BogHu Ha 4,6-
JUXaJIEerOHO3aMECTeHH CHHTETUYHHM aHAIO03U Ha MPHPOJHOTO ChEeIUHEHHE KapBaKpoOIl
nocpenctsoM AMP excriepuMeHTH.

2. Wscnensana e koH(oOpMalMOHHATa MOJBMKHOCT HA IIENIEBUTE ChEAUHEHUS: ONpeIeTICHH
ca CKOPOCTHUTE KOHCTAaHTH Ha Ipoleca Ha OOMEH MEXIy pPa3IMYHUTE KOH(POpPMEpH
(poTaMepH) ¥ TEPMOJAMHAMUYHUTE UM TapaMeTPH Ype3 MPUIOKEHUETO Ha AMHAMHYHU
SIMP u3cnenBaHus.

Iyonuxayuu (usne3u uiu noOAOeHU 3a newam NYOIUKAUUU, 6 KOUMO UPUYHO € U3KA3AHA
onazooapnocm kvm Ilpocpamama) u yuacmus na nayunu gopymu




Jara: 04.02.2021 MBroTBUIT: ...

/rn. ac. n-p Mupocnag Jlanranos/

UnTtnpaHa nutepaTtypa

[1] J.M. McKenna, J.A. Parkinson, HOBS methods for enhancing resolution and sensitivity in small DNA
oligonucleotide NMR studies, Magnetic Resonance in Chemistry, 53 (2015) 249-255.

[2] J. ligen, J. Nowag, L. Kaltschnee, V. Schmidts, C.M. Thiele, Gradient selected pure shift EASY-ROESY
techniques facilitate the quantitative measurement of 1H,1H-distance restraints in congested spectral
regions, Journal of Magnetic Resonance, 324 (2021) 106900.

[3]J. ligen, L. Kaltschnee, C.M. Thiele, perfectBASH: Band-selective homonuclear decoupling in peptides
and peptidomimetics, Magnetic Resonance in Chemistry, 56 (2018) 918-933.



