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Scopul si obiectivele propuse spre realizare in cadrul proiectului in anul 2021

Scopul propus spre realizare in cadrul proiectului in anul 2021 a fost: dezvoltarea
unor molecule hibride in stare enantiomeric pura cu proprietiti antimicobacteriene. Sinteza
compusilor vizati se focuseazi pe obtinerea moleculelor cu fragment diterpenic ca sursa de
chiralitate, combinat cu fragmentul heterociclic.

Realizarea scopului propus a cuprinde urmétoarele obiective: elaborarea metodelor
de sintezi a unui nou grup de molecule hibride enantiomeric pure in baza acidului
dehidroabietic. Pentru a atinge acest obiectiv al cercetdrii, este necesar si se rezolve
urmitoarele sarcini: izolarea acidului dehidroabietic din materiile prime disponibile;
acilarea regioselectiva a esterului metilic al acidului dehidroabietic §i bromurarea
produsului obtinut. Interactiunea bromurii cu triazolul. Elaborarea unei metode de
eliminare a grupei izopropil in inelul aromatic in prezenta clorurii de aluminiu. Efectuarea
reactiilor cu aldehide aromatice, in care produsul acilarii al acidului dehidroabietic are rol
de componenta metilenici. Determinarea structurii §i proprietitilor compusilor sintetizati
prin intermediul metodelor spectrale moderne de cercetare: HPLC, spectroscopia RMN -
1H, -13C, -IR, - UV/VIS, precum si prin metoda difractiei cu raze X.

Etapele in anul 2021
1. Izolarea acidului dehidroabietic din ragina.
2. Acilarea regioselectivi a esterului metilic al acidului dehidroabietic. Testarea
compusilor sintetizati.
3. Sinteza esterului metilic al acidului dehidroabietic. Testarea compusilor sintetizati.
4. Deplasarea la Universitatea de Stat din Sankt Petersburg.
Actiunile planificate pentru realizarea scopului §i obiectivelor
1. Izolarea cantitafii suficiente de acid dehidroabietic din rasind. Purificarea
compusului obtinut prin metode clasice si moderne, studiul fizico-chimic si
spectral, pentru a fi utilizat la etapa urmatoare.
2. Sinteza esterului metilic al acidului dehidroabietic. Izolarea compusului obtinut,
purificarea prin metode clasice §i moderne, studiul fizico-chimic i spectral, pentru
a fi utilizat la etapa urmatoare.
3. Deplasarea la Universitatea de Stat din Sankt Petersburg cu scopul schimbului de
experienia in sinteza moleculelor hibride.

Actiunile realizate pentru atingerea scopului si obiectivelor
Dezvoltarea noilor materiale hibride prezintd un domeniu fascinant de cercetare, care
incurajeazi cautarea noilor materiale cu eficacitatea blologlcé ridicata, gratie prezentei
concomitente a fragmentelor heterociclice si naturale. in special, prezinta interes obtinerea
moleculelor hibride pentru livrarea selectivd a remediului la locul de actiune, pentru
imbunitafirea biodisponibilitafii, pentru reducerea toxicitafii preparatelor si nu in ultimul
rand, pentru minimizarea rezistentei bacteriilor fitopatogene. Pentru atingerea scopului si
obiectivelor in cadrul proiectului in anul 2021 au fost intreprinse urmétoarele actiuni:
1. La prima etapd risina a fost dizolvatd in benzen pentru inliturarea impurititilor
mecanice. In continuare solutia s-a filtrat, benzenul s-a indepartat intr-un evaporator
rotativ. Procedeul de izolare al acidului- dihidroabietic a presupus incalzirea
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1.

a cataiizatbrului solid (paladiu-

amestecului reactant, timp de 5 ore, in prezent
lat prin metode RMN, IR,

carbon). in final s-a efectuat caracterizarea compusului izo

si acumularea unei cantitafi mari (100 g) a produsului pur.
2. Procedeul de sintezi a esterului metilic al acidului dihidroabietic a inclus dizolvarea

materiei prime, acidului dihidroabietic, in alcool metilic in prezenfa acidului

sulfuric. Amestecul reactant a fost lasat la temperatura refluxarii timp de 180 ore.

Apoi a urmat prelucrare §i caracterizarea produsului obfinut in cantitate de 75 g prin

metode fizico-chimice.

Rezultatele obtinute (dupi caz; selectati rezultatul obtinut)

& Partea experimentald este realizatd in proportie de 80%, publicarea rezultatelor

stiintifice — este realizata in proportie de 90%, perfectarea tezei - 40%

Publicatiile la tema tezei de doctor habilitat:

ZVEAGHINTSEVA, M., STINGACI, E., POGREBNO] S., SMETANSCAIA, A,
VALICA, V., UNCU, L., KRAVTSOV, V., MELNIC, E., PETROU, A., GLAMOCLIJA,
J., SOKOVIC, M., CARAZO, A, MLADENKA, P., POROIKOV, V., GERONIKAKI, A.,
MACAEV, F.Z. Chromenols derivatives as novel antifungal agents. Synthesis, In Silico
and In Vitro Evaluation biological evaluation and molecular docking. In: Molecules, 2021,
26(14), 4304. (IF: 4.411). ISSN 1420-3049 (Online) DOI: 10.3390/molecules26144304

Protectia rezultatelor obfinute in forma de obiecte de proprietate intelectuala

1. MACAEV, F., ZVEAGHINTEVA, M., STANGACI, E., POGREBNOL S., LUPASCU, L.

Utilizare a (Z)-4,4-dimeti1-l-(4-nitrofenil)-2-(1H-l,2,4-triazol-1-il)pent-l-en—S-onei in
calitate de ingredient activ contra bacteriilor fitopatogene. Institutul de Chimie. Brevet de
inventie MD Ne 4740Bl  acordat din 2021.02.28. BOPI nr.2/202 1
http://www.db.agepi.md/Inventions/details/a%202020%200056
https://worldwide.esoacenet.com/publicationDetails/bib]io?II=O&ND=3&adiacem=true&lo
cale=en EP&FT=Dé&date=20210228&CC=MD&NR=4740B1&KC=B1

Diseminarea rezultatelor proiectului:
MACAEYV, F., ZVEAGHINTEVA, M,, STANGACI, E., POGREBNOI, S., LUPASCU, L.

Use of (Z)—4,4-dimethyl-1-(4-nitrophenyl)-2—(lH-l.2.4-triazol-1-yl)pent-1-en—3one as a
remedy against phytopathogenic bacteria. Brevet: MD 4740. Euroinvent 2021. European
exhibition ofcreativity and innovation. Editia a XVII. Expozifie Internationala Specializata
22 mai, lagi, Romania, 2021, Catalog Oficial, V 1, p. 179.

http://www.euroinvent.org/cat/ E2021.pdf

MACAEYV, F., ZVEAGHINTEVA, M., STANGACI, E., POGREBNOL, S., LUPASCU, L.
Use of (Z)—4,4-dimethyl-1-(4-nitrophenyl)-2-(lH-l.2.4-triazol-l-yl)pent-l-en-gone as a
remedy against phytopathogenic bacteria. Brevet: MD 4740. Infoinvent 2021. Editia a
XVIl-a. Catalog Oficial. Expozitie Internafionald Specializatd 17-19 noiembrie. Chisinau,

2021,p. 14. (A 14). ’
https:/drive.google.com/file/d/ITwWVNFhIJGSGJEIskNePkDZu7iZFU16ZZi/view
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9.  Concluzii in limba roméini:
v In cadrul proiectului in anul 2021 a fost optimizatd si imbunita{itdi metoda de izolare a

acidului dehidroabietic, si ca urmare, a fost crescut randamentul produsului {intd. Pe baza
compusului izolat s-a obtinut esterul metilic a acidului dehidroabietic. Acilarea ulterioara a
esterului a condus la derivatul corespunzitor, dupa ce a fost efectuatd bromurarea, urmaté
de reactia derivatului bromurat cu 1,2,4-triazol sau imidazol. In urma sintezelor au fost
obtinute noi molecule hibride cu fragmente de acid dehidroabietic si un reziduu heterociclic
triazol sau imidazol, respectiv.

v’ Trebuie remarcat faptul, ci transformarea grupdrii carbonil intr-un derivat de acetilend a
fost realizatd cu succes, iar in viitorul apropiat prin interactiunea acestuia cu azidele este
planificata obtinerea moleculelor cu un fragment 1,2,3-triazolic.

v" Putem concluziona ci metoda investigatd poate fi utilizati pentru sinteza moleculelor
hibride, enantiomeric pure, care sunt compuse dint-o o bazi chirala diterpenica (rezidu de
acid dehidroabietic) in combinatie cu un fragment heterociclic (diferiti triazoli sau
imidazoli).

v" Compusi noi au fost izolati, purificati i caracterizati prin toate metodele fizico-chimice
disponibile. -

v 1In cadrul deplasérii la Saint-Petersburg, a fost vizitata Universitatea nationald de cercetare,
laboratoare stiintifice de cercetare. Au fost discutate oportunititile de colaborare stiintifica
intre Institutul de Chimie si universitatea menfionatd, prin testarea bioactivitatii compusilor
sintetizati.

Concluzii in limba englezi:

v" In the course of optimizing the method, the process of isolating Dehydroabietic acid
improved, and, as a result, the yield of the target product increased, and methyl ester was
initially obtained on its basis. Its further acylation led to the corresponding derivative, after
which bromination was carried out, followed by the reaction of the bromo derivative with
1,2,4-triazole or imidazole. As a result, new hybrid molecules with fragments of
dehydroabietic acid and a heterocyclic residue, triazole or imidazole, respectively, were
obtained.

v’ It should be noted that the successful transformation of the carbonyl group into an
acetylene derivative took place, and in the near future, it is planned to obtain molecules
with a 1,2,3-triazole fragment by its interaction with azides.

v The method is applicable for the synthesis of enantiomerically pure hybrid molecules
containing a chiral diterpene base (Dehydroabietic acid residue) in combination with a
heterocyclic fragment (various triazoles or imidazoles).

v New compounds have been isolated, purified, and characterized by all available
physicochemical methods. The study of biological properties will be carried out on various
strains of pathogenic bacteria, and the results of the assessment of their biological activity
will establish recommendations for practical application.

v' During a business trip to the State University of St. Petersburg, plans for further biological
testing of the obtained compounds were discussed.
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Anexa:
LISTA COMPLETA A LUCRARILOR STIINTIFICE PUBLICATE LA TEMA TEZEI

Capitol in monografie:

1.

POGREBNOI S., DUCA GH., CRUDU V., PODGORNII A., VALICA V., MACAEV F.
The challenge of new drug discovery for tuberculosis. In: Compounds and Materials for
Drug Development and Biomedical Applications. Ed. Gh. Duca, F. Macaev. Editura
Academiei Romane-Editura Istros, Bucuresti-Bravila. 2018, p. 21-50. ISBN 978-973-27-
2944-1, ISBN 978-606-654-297-5.

Articole in reviste cotate ISI

l.

MACAEV F., RADUL O.M., STERBET IN., POGREBNOI S.I., SUCMAN N.S.,
MALINOVSKII S.T., BARBA AN., GDANIEC M. Synthesis and structure of new
oxoindoles. In: Chem. Heterocycl. Comp. 2007, v. 3, p. 374-383.

MUNTEANU V., STINGACI E., BARBA A., POGREBNOI S., MACAEV F. (2007):
New room temperature liquids: Synthesis and characterization. In: Chemistry Journal of
Moldova. 2007, vol. 2, p.119-122.

SARGOROVSCHI V., SUCMAN N., IUDIN T., DUCA D., STINGACI E., PRODIUS
D., POGREBNOI S., MACAEV F. : Ionic liquids derivative of 1H-imidazole as novel
reagents, catalysts. In: Chemistry Journal of Moldova, 2010,vol. 5, Ne 1, p. 36-56.
RIBKOVSKAIA Z., POGREBNOI S., BARBA A., MACAEV F.: Synthesis and
characterization of [(5-mercapto-1,3,4-oxadiazol-2-yl)aryl]-3,5-diaryl-4,5-dihydro-1H-
pyrazole-1 carbothioamides. In : Chemistry Journal of Moldova, 2011,vol. 6 (1), p. 90-
100.

RADUL, O., SUCMAN; N.,, POGREBNOI, S., BARBA, A., GERONIKAKI, A.,
MACAEYV, F.: Synthesis and antiviral activity of new thiazole, 1,2,4-triazol and oxindole
derivatives. In: Chemistry Journal of Moldova, 2011, vol. 6 (1), p. 101-109.

MACAEV F., RIBKOVSKAIA Z., POGREBNOI S., BOLDESCU V., RUSU G,
SHVETS N., DIMOGLO A., GERONIKAKI A., REYNOLDS R.: The structure-
antituberculosis activity relationships study in a series of 5-aryl-2-thio-1,3.4-oxadiazole
derivatives. In : Bioorganic and Medicinal Chemistry, 2011,v.19, p. 6792-6807.
MACAEV, F., RIBKOVSKAIA, Z., BET, L., SUCMAN, N, POGREBNOI, S.:
Synthesis of New 5-Aryl-1,3,4-Oxadiazol-Thioureas and Oxadiazol-Thioxopyrimidinones
Derivatives of Monoterpenes and Evaluation of their Catalytic Efficiency for Strecker-
type and Epoxide Ring Opening Reactions. In: The All Results Journals: Chemistry, 2012,
3(2), 12-18. ISSN: 2172-4563.

DULCEVSCAIA, G., KRAVTSOV, V. CH., MACAEV, F. Z, DUCA, GH.G.,
STINGACH]I, E.P., POGREBNOI, S.I., BOLDESCU, V.V, CLAPCO, S. F., TIURINA,
J. P., DESEATNIC-CILOCI, A. A., LIPKOWSKI, J., SHI-XIA, LIU, DECURTINS, S.,
BACA, S. G.: New Copper(ll) Complexes with Isoconazole: Synthesis, Structures and
Biological Properties. In: Polyhedron, 2013, 52, 106-114. ISSN: 0277-5387.
doi.org/10.1016/j.poly.2012.10.040 (IF: 1.813).

PARII, S.; VALICA, V. ; MACAEV, F; POGREBNOI, S.; BOLDESCU, V.;
STINGACI, E.; DUCA, GH.; IVANCIC, A.; RUSNAC, L. NICOLAI, E.
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11.

12.

13.

14.

15.

UNGUREANU, A.; UNCU, L.; MACAEVA, A. Determinarea toxicitafii acute a unor noi
compusi chimici cu proprietai antituberculoase. Buletinul Academiei de Stiinfe a
Moldovei. Stiinfe Medicale. 2015, 1, 445-451.
IVANCIC, A.; MACAEV, F; AKSAKAL, F.; BOLDESCU, V.; POGREBNOI, S.;
DUCA, GH. Preparation of alginate-chitosan-cyclodextrin micro- and nanoparticles

loaded with anti-tuberculosis compounds. Beilstein J. Nanotechnol. 2016, 7, 1208-1218.
EV, F.; CHIFIRIUC, M. C;

POGREBNOI, S.; CHIRITA C.; VALICA, V.; MACA

KAMERZAN, C.; UNCU, L.; UNCU, A.; NEGRES, S.; IONICA, F. E;; NICOLESCU,
F., MARANDIUC, ILM.; STEFANESCU, E. Studies. on the antimycobacterial action of a
novel compound of the thiadiazole class, 2-(propylthio)-5H- [1,3,4]-thiadiazole[2,3-b]-
quinazoline-5-one. Farmacia, 2017, 65 (1), 69-74.
DUCA, GH., POGREBNOL S., BOLDESCU, V., AKSAKAL, F., UNCU, A., VALICA,
V., UNCU, L., NEGRES, S., NICOLESCU F., MACAEV F. Tryptanthrin analogues as
inhibitors of enoyl-acyl carrier protein reductase: activity against Mycobacterium
tuberculosis, toxicity, modeling of enzyme binding. Current Topics in Medicinal

Chemistry, 2019, 19 (32), 609-619. ISSN:1860-7187.

L LUNGU, A CIOCARLAN, A BARBA, S SHOVA, S POGREBNO], I
MANGALAGIU, COSTEL MOLDOVEANU, NICOLETA VORNICU, MICHELE
D’AMBROSIO, MARIA V BABAK, VLADIMIR B ARION, ACULINA ARICU
“Synthesis and evaluation of biological activity of homodrimane sesquiterpenoids bearing
hydrazinecarbothioamide or 1, 2, 4-Triazole Unit” Chemistry of Heterocyclic Compounds.
2019.55 (8), p.716-724.
STINGACL E.; ZVEAGHINTEVA, M.; POGREBNOI, S.; LUPASCU, L.; VALICA,V ;
UNCU, L., SMETANSCAIA, A.; DRUMEA, M; PETROU, A.; CIRIC, A;
GLAMOCLIJA, J.; SOKOVIC, M.; KRAVTSOV, V.; GERONIKAKI, A.; MACAEV, F.
New vinyl-1,2,4-triazole derivatives as antimicrobial agents: Synthesis, ‘biological
evaluation and molecular docking studies. Bioorganic and Medicinal Chemistry Letters.
2020, 30 (17), 127368.
ZVEAGHINTSEVA, M., STINGACL E., "POGREBNOI, S., SMETANSCAIA, A,
VALICA, V., UNCU, L., KRAVTSOV, V., MELNIC, E., PETROU, A., GLAMOCLIUJA,
J., SOKOVIC, M., CARAZO, A, MLADENKA, P., POROIKOV, V., GERONIKAKI,
A., MACAEV, F.Z. Chromenols derivatives as novel antifungal agents. Synthesis, In
Vitro Evaluation biological evaluation and molecular docking. in: Molecules,

Silico and In
4411), ISSN  1420-3049  (Online) DOL:

2021, 26(14), 4304. (IF:

10.3390/molecules26144304
Protectia rezultatelor obtinute in formi de obiecte de proprietate intelectuala

MACAEV, F., ZVEAGHINTEVA, M., STANGACI, E., POGREBNOL 8., LUPASCU, L.

Utilizare a (2)-4,4-dimetil-1-(4-nitrofenil)-2-(1H-1,2,4-triazol-1-il) pent-1-en-3-onei  in

calitate de ingredient activ conlra bacteriilor fitopatogene. Institutul de Chimie. Brevet de
invenfie MD Ne 4740Bl acordat din 2021.02.28. BOPI nr2/202 1
http://www.db.aﬁepi.md/Inventions/details/a%202020%200056
https://worldwide.espacenet.com/publicationDetails/biblio?II=O&ND=3&adiacent‘—'true&lo
cale=en EP&FT=D&date=20210228&CC=MD&NR=4740B1&KC=B 1

MACAEV, F., STANGACI, E., POGREBNOL, S., BOLDESCU, V. (Z) -5-metil-1- (4-

nitrofenil) -2- (1H-1,2, 4-triazol-1-il) hex-1-en-3-ond, procedeusi sintezd ei in calitate de



remediu antifungic. Institutul de Chimie. Brevet de invenfie MD Ne 4703C1., eliberat din

2020.07.31. http://www.db.agepi.md/Inventions/details/a%202019%200028

https://worldwide.espacenet.com/publicationDetails/biblio?1[=2&ND=3&adjacent=true&lo
cale=en EP&FT=D&date=20200731&CC=MD&NR=4703B1&KC=B1

3. RIBKOVSKAIA Z., POGREBNOI S., MACAEV F. Compusi 1,3,4-oxadiazolici cu
proprietdfi antituberculoase confindnd tiouree disubstituitd. Brevet de inventie Ne 4118
(MD) din 2010.09.02. '

4. RIBKOVSKAIA Z., POGREBNOI S., MACAEV F. Compusi I,3,4-oxadiazolici cu
proprietdfi antituberculoase confindnd tiouree monosubstituitd. Brevet de inventie Ne 4125
(MD) din 2010.09.17

Diseminarea rezultatelor proiectului:

1. POGREBNOI, S.I. Synthesis of miconazole, econazole and their nitrogen analogues
using ionic liquids. In: 7" International Conference on Materials Science and
Condensed Matter Physics dedicated to the 5 i anniversary from the foundation of the
Institute of Applied Phisics of the Academy of Sciences of Moldova. Chigindu, Moldova,
September 16-19, 2014. Book of abstr. Chigindu, 2014,  49.
https://ibn.idsi.md/ro/vizua]izare articol/70800

2. TIOTPEBHOH, C.U. Cunrtes  2-metun-2-genmn-1,3-iMokconaHoB H  HX
npexwectseHHUKoB. B: Cbopnux mamepuanoe III  Bcepoccuiickoii  Hay4Ho-
npakmuyeckou Kowngepenyuu ¢ medzcoynapoouvim yvacmuem «Hoevlie mamepuansi,
XUMUYeCKue MexHonozuu u peazermol 0N NPOMbIULIEHHOCMU, MEOUYUHbL U CENbCKO20
X03AUCIMEA HA OCHOGE HePMEXUMUYECKO20 U 60306H061AeMO20 cbipbay. AdTepHa, Via,
Poccus. 2015, 151-154. ISBN 978-5-906836-11-3.

3. TIOrPEBHOM, C.U. CuHTe3 HOBBIX NPOU3BOAHBIX 2-aMHHOTHA30J1a, COAEPIKAIAX
1,2,4-tpuasonsnslit ¢parment. Cbopnux mamepuanos III Bcepoccuiickoii Hayuno-
npakmu4eckou KoHgepeHyuu ¢ Mmedncoynapoouvim yuacmuem «Hoevle mamepuansi,
XumMu4deckue mexnoiocuu u peazenmol ()fl}l npomblulieHHoCMu, ,ileallllu}lbl U celbCKoco
XO3AUCMEA HA OCHOBE HePMEeXUMUYECKO20 U 60300H061eMO20 Cbipbay. AdTepHa, Ya,
Poccus. 2015, 147-150. ISBN 978-5-906836-11-3.

4. TIOTPEFHOH, C.M. ApomaTHueckHe METHIKETOHBI B CHHTE3e OHOIOTHYECKH
aKTHBHBIX TreTepouniuinueckux coenunenuit. Conferinta "Jocmuocenus monodwix
yyenvix: xumudeckue nayku” VYéa, Russia, 17-20 august 2017 c¢1p.132-133.
https://ibn.idsi.md/ro/vizualizare articol/108466.

5. POGREBNOI, S.I. Design, synthesis and relationship of structure-property of 1-
(dichlorobenzyloxy)-2-(2,4-dichlorophenyl)ethyl)-azoles and their biological activity.
Conferinja "Physical Methods in Coordination and SupramolecularChemistry"
Chisinau, Moldova, 8-9 octombrie 2015,123.
https://ibn.idsi.md/ro/vizualizare_articol/101876

Conducitorul proiectului Pogrebnoi Serghei, |
dr. in stiine chimice, conferenjiar cercetitor
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