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1. AMigoKuCIOTH Ta iMiIK psify HOpPOOPHEHA B CUHTE3i HOBUX Fe€TEPONOJIIiLIAKIIYHUX CIIOJIYK

2. Synthesis of new heterocyclic compounds based on the amidoacid and imide derivatives of the norbornene

Pedepar:

1. Inceprauiiina po60oTa IpucBsIYeHa po3poodlii METOIiB CHHTE3Y HOBUX reTepOIOJIiLIMKINYHUX CIIONYK HAa OCHOBI
HITPOr€HBMIiCHUX IIOXiTHUX €HJMKOBOIO aHTiApUAy, 3'1CYBaHHIO OCHOBHUX 3aKOHOMIpDHOCTEH ix XiMi4HOI IOBeAiHK1
Ta (Pi3nKo-xXiMiYHUX BJIACTUBOCTEN. BUBUEHO B3aeMOiI0 iMifIiB i emoKCcUiMiniB psaay HOpOOPHEHA 3 6OPOTIAPUIOM
HaTpio. BctanoBsneHo, mo 06pobka imMiziB psamy HopbopHeHy N-MarHi 6pominamu ninepuguny i mopdoniny
IIPUBOAUTD [0 YTBOPEHHS BifIIOBIAHUX IUaMinliB psily HOpOOpHEHyY. BcTaHOBIIEHO, 1110 IPY B3aEMOZi €MTOKCUiIMiTIiB
3 peakTuBaMu ['piHbspa, PeHinaleTnieHMartiin 6pomifnom Ta QpeHiiTieM He3aJIeXXHO Bif, IPUPOIY 3aMiCHUKA NIPU
aroMy HiTporeny 3 BUCOKMMU BUXOJAMU YTBOPIOETLCS OJUH TUII IPOAYKTIB — 6-3aMillleHi TeTpaluKiIiYHi

rizpoxkcuiakTaMy. 3HaleHo, o [IpY B3aeMOii eroKCUiMiziB psany HopbopHeHa 3 N-MarHiii 6pomigamu



ninepuguHy i MOpQoJIiHy YTBOPIOIOTHCS! TPULIMKIIIYHI aMifIOIaKTOHU (4-3aMilleHi 2-Trigpokcu-9-kap6amoin-4-
azaTpunukio[4.2.1.03,7]Honan-5-oHu). Briepiue nokasaHo, 10 LUKIIONPUETHAHHS apuiiCcyIbPOoHiNasuin
aMiJIOKMCJIOTaMU Psily HOpOOpPHEHa y BUIANIKy NUAJIKiIbHUX 3aMiCHUKIB 6is1s1 amifiHOro HiTporeHy npuBoAuThb 10O
YTBOPEHHS LIBITTE€P-MOHHUX 5-(IuasnKiniMmiHiym)-2-aminoapuincynbdoHin-4-okcarpuunkio[4.2.1.03,7JHonan-9-
KapOOKCHUJIATIB, B TOM Yac SIK iHIIi 3aMiCHMKY (aQpoMaTUyHi, MOp(oJIis i 6eH31) MPUBOIATH 10 AMiJ0JIaKTOHIB. Byio
3HalZIeHO, 1110 riIpOKCUrpymna B 5 [10JI0’KEeHHI KapKacy MosKe IiiiaBaTuCh cTepeoximMiuHill TpaHcdopMaliii 3 eH0-
ITI0JIOKEHHHS B €K30- IIiJ] €10 SIK KUCJIOT TaK i OCHOB. byJ10 3HaiIeHO ONITUMAaJIbHI YMOBHU [1J151 IIOBHOI KOHBEPCii

eH,]_IO—BI/IXi]_IHI/IX CIIOJIYK B CKBO—I‘i,I[pOKCI/IJIaKTaMI/I.

2. The dissertation is focused on the new approaches for the synthesis of new heteropolycyclic compounds based
on the nitrogen-containing derivatives of Endic anhydride, investigation their chemical and physico-chemical
properties. Reduction of imide and epoxyimide norbornene derivatives by sodium borohydride has been
investigated under different conditions, including various solvents, reagent’s ratio and reduction system. The
method of synthesis of 5-endo-hydroxy-4-azatricyclo-[5.2.1.02,6]dec-8-en-3-ones based on 5-substituted imide
norbornene derivatives was developed. It was found that reduction of imides proceeds stereochemically with
formation of product where hydroxy-group is located only on the external side of norbornene frame (exo-
position). One-step transformation of the 4-aza-8,9-epoxybicyclo[5.2.1.02,6Jundecane-3,5- diones to the 2-
hydroxy-9-(cycloalkylaminocarbonyl)-4-azatricyclo[4.2.1.03,7Jnonan-5- ones in treatment with magnesium
piperidin-1-ide and morpholin-4-ide bromides was developed. The proper selection of the experimental
conditions allows the formation of hardly available polycyclic lactams. It was found that the treatment of
epoxyimides with sodium borohydride results in formation of N-substituted 7-0x0-5-
azatetracyclo[6.3.0.02,6.03,10]-undecan-4-ones or tricyclic dihydroxypirolidone derivatives. The structure of
product depends on the substituent at the nitrogen atom of imide fragment and reduction reaction conditions.
The selective method of synthesis for N-substituted 7-oxo-5-azatetracyclo[6.3.0.02,6.03,10]- undecan-4-ones was
developed. It was found that treatment of epoxyimides with Grignard reagents, phenylacetylene magnesium
bromide and phenyl lithium leads to one type of product - 6-substituted tetracyclic lactams with the structure of
3-oxo0-4-aza-11- oxatetracyclo[5.2.1.15,8.02,6]-undecane. It was revealed that treatment of epoxyimide norbornene
derivatives with piperidin-1-ide and morpholin-4-ide bromides leads to the tricyclic amidolactones (4-substituted
2-hudroxy-9-carbamoyl-4-azatricyclo[4.2.1.03,7]nonan-5-ones). The formation of zwitterionic 5-(N,N-
dialkyliminio)-exo-2-arylsulfonylamino-4- oxatricyclo[4.2.1.03,7]nonane-endo-9-carboxylates as well as expected
N,N-dialkyl-5-oxoexo-2-arylsulfonylamino-4-oxatricyclo[4.2.1.03,7]nonane-endo-9-carboxamides in the reaction
of amidoacid norbornene derivatives with arenesunfonyl azides was observed. It was established that the optimal
catalyst for the reaction of oxidation and isomerization of 5-endo-hydroxy-4-azatricyclo[5.2.1.02,6]dec-8-en-3-
ones by Lewis acids (MgBr2, AICI3, CF3COOH, and NaH) is trifluoroacetic acid. The N-benzyl-3-
(diphenylmethyl)bicyclo[2.2.1Thept-5-ene-2-carboxamide was unexpectedly isolated in the reaction of 4-benzyl-5-
endo-hydroxy-4-azatricyclo-[5.2.1.02,6]dec-8-en-3-one with anhydrous AICI3 in benzene. A convenient method
for the synthesis of 5-exo-alkoxy-4-alkyl(aryl)-4-azatricyclo[5.2.1.02,6]dec-8-en-3-ones was developed. The
intermolecular cyclization of 5-endo-hydroxy-4-azatricyclo[5.2.1.02,6]dec-8-en-3-ones was investigated. The X~
ray diffraction studies fully confirm the reliability of the obtained results for the most of classes of represented
synthesized compounds.
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