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CucremMaTH30BaHO JITEPATypHI AaHi MO0 HOMIMPEHHS B MPUPOJI ¥ 61010ri4HOI aKTUBHOCTI
i30KyMapuHiB Ta ixHix 3,4-murigpoananoris. [IpoeMocTpoBaHoO, 1O 130KyMapHHH € HOLIUPEHUMH B
TIPUPOAI, 30KpeMa, IX BUIUISIOTH 3 BEJIUKOI KiNBKOCTI 00’€kTiB — Oakrepiif, rpubdis, pocnuH. Born
BUSIBIISIFOTH IUPOKUH CIEKTp Oionoridnoi fii, SK MPUPOIHI 130KyMapWHH, TaK 1 iIXHI CHHTETHYHI
aHaJIOTH.

Kniouosi cnosa: i30kymapuHy, IUTiAPOiI30KyMapHHH, 010JI0TiYHA AKTHBHICTS.

[30KyMapMHH JOCHTb MOMIMPEHi B MPUPOJIi. IXHIMK JKepenaMu € MiKpoOpraHi3MH,
POCIIMHM, KOMaxu. 3aBISKH PO3BUTKY TPOLENYp BHAUICHHS Ta CTPYKTYPHOI'O aHANI3y
BHanocs ineHTH(iKyBaTH 6arato CIOAyK Ta mpoBecTH IxHid cuaTes [1]. Y mpar,
omyGikosaniii 1986 p., P. ['in nasie monan 160 npuponHux i30KymapuHiB. 3 TOro yacy
LIeH CIHCOK CYTTEBO 301MbIIMBCS. TOMy MU CIpoOYyBaJIM CHCTEMAaTH3yBaTH 130KyMapHHH 32
TXHBOIO AaKTHBHICTIO Ta MPUPOJHUM TTOXOKEHHSIM.

Unmano i30KyMapHHiB MaiOTh MIKpOOiOJIOTiYHE MOXO/DKEHHA: IX BHAULUIH 3
rpHOKiB, TpHOIB, TUIIAHHNKIB TOIIO. BiIBIIICTD 3 HUX BHUABISIE (ITOTOKCHYHY IO MPOTH
NPEACTABHUKIB KOHKYpeHTHHX BuaiB [2]. Hampukmanm, neski 6,8-murigpoxcuizokymapuHu
Ta ixHi 3,4-IUTiApOaHANIOTH € METa0OIITAMU (PITOMATOTCHHUX TPUOKIB.

Asropu mpans [3—6] BBaxarTh rimporcumMriapoizokymapunu 1-3 iMOBipHEME
ditoTokcuHamu, ski BupoOsioTh rpubkm Ceratocystis ulmi i sxi, HA iXHIO IyMKY,
BiJIMOBIANTbHI 32 XBOPOOH KYJIBTYPHHUX POCIIHH, HATIPUKIIAT, TOJIIAHICHKIX B’ S31B:
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MerokcnizokymapuH 4 Ta Horo TigpoKcHHOXigHe S5 € MeTrabomitaMu TpHOKIB
Ceratocystis minor, mo CHOPUYUHIOIOTE XBOPOOH DMy MIBICHHHX COCEH. [30KymapuH
IianopTuH 6 € MeTaboiTOM IprubKa, SIKUii CIPHYNHSE 3aruOelTh KamTaHoBuX aepes [7, 8]:

MeO ~CH; HO oy MeO N
o) o) O OH
OH O OH O OH O

4 5 6

CknepuH 7, cxiepotiHiH A8 Ta B9 BUABIAIOTE €(QEKT pEerymsiTopiB pocTy
pocnus [5, 9, 10]:

CH, CH, CH, CH, CH,
H,C 0 HO CH;  Ho CH,
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ixaBum € 6-merokcumenein 10. Jloci TpuBalOTh Cylepeyky CTOCOBHO HOro poi i
JUKepell BUHUKHEHHs. BiH € meraGomitom neskux rpubkis [11, 12], a takox 3adikcoBaHo
HOro HaKONMMYEHHS B MOPKBI B pa3i iH(IKyBaHHS IpuOKaMM Ta i BIUIMBOM XIMIYHHX
“ctpeci” [13, 14]. Cunrernunuii monepenank 10 — manein 11 — cnpuyumsie npUrHiYCHHS
PO3BHTKY 3€PHOBHX MapOCTKiB. Moro Takox 3HalileHO B JeSKHX KomaxaX. Manein 11
BUSIBJIICHUH Y 3aXHCHHX CEKpPEIisiX NESKUX aBCTPAIIHCHKHX TEPMITIB Ta B Mypaxax. BiH
TAKOXX 3yMOBJIO€ 3a0apBIICHHS CaMIiB JESIKHX BHIIB (PYKTOBOI MONi. € NPHITYIICHHS
II0/I0 AKTHBHOCTI MEJEiHy B MOApa3HuKax Ta hepomonax [1].

Jeski  i30KymapuHH TOKCHYHI it smogmHu. OxpartokcmH A 12 1a B13 €
He(PATOKCHYHUMH | HETATOTOKCHYHIME MeTabomitTamu neskux rpuOkiB Bumy Aspergillus
ta Penicillium [1, 2]. Oxparokcun A € iuribitopom y cuntesi mporeiny [1]. Ocmonoxn 14
iHri0ye nmonmaMiH-B-TiApOKCHIa3y, UMM CIPHYMHSE CKJIAJHI MIKIpHI BHUCHNM, OpOHXITH i
naeBMoHii [1, 15-18].

Cl
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Me Me OH
H
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13 14

12

Bararo i30KymapHHiB MaloTh MO3UTHBHY [0 HAa OpPraHi3M JIoaAuHU. 30Kpema, 3,3-
Ju3aMinieHi-3,4-IriApoi3oKyMapyHi  BHSIBISIIOTH  JIypETUUHY Ta aHTUTINEPTCH3UBHY
akruBHicth [19, 20]. ABTOpH IMX TATEHTIB MPOIOHYIOTh TAKOK BHPOOHUITBO
TPaHKB1JIi3aTOPIB Ha OCHOBI 3-(mipuus-2)-3-(R-¢enin)-5-(6-, a6o 8-)-R'-3,4-
muriapoizoxkymapuis (me R ta R = H, F, Cl, Br) [21].
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J1s i30KkymapuHy AyKIayKcuHy 15 ompcaHo MpOTHUITYyXJIMHHY aKTHBHICTh. AHAJIOTH
OakToboniny A 16 MaroTh NpoTWIEHKEMIYHYy akTHBHICTh, a cama croiyka 16 —
aHTHBIpyCHHI Ta npotubakrepianpuuii npenapart [1]. Bammdenanun 17 Ta akruHOGONIH 18
MaroTh aHTHOI0THYHY Ta aHTHBIpycHY mifo [1, 22].

X
NH, "
CH,CI ¢
Me O OH NH,
16 Ve
N
J_ 0 Me OH
: 17
NH ©

18

Unmammii  oOcsir  poOIT  CTOCOBHO  BHBYEHHS MOMJIMBOCTEH  iHTiOyBaHHS
130KyMaprHaMH THX YH IHIIMX MpOTea3 JXMBOTO OpPraHi3My BHKOHAHHH JOCIiAHUIBKOO
rpynoto JIx. Toyepca [23—30]. Ixui mpati npucsueni BuBdenHIo 31aTHOCTI 7-R-amino-3-
R'-4-xnopoisoxymapunis inriGysati cepunmporeasu, Taki sk HLE (Human Leukocyte
Elastase — seiikormrenacrasa JIFOqUHA), JICHKOLMUTIPOTEa3d, CH3UMH KOArylsimil KpoBi. B
oprasismi monuan Hagmumok HLE mpu3Bomuts 1o mocuiieHoi necTpykuii elacTUHY Ta
IHIINX TKaHHHO-3B’SI3yBABHIX MPOTEIHIB, a TAKOX 0 MTOCHJICHOT0 PYHHYBaHHS iHTi0iTOpa
a-1-poreasu, 10 CIpUYMHSIE BaXKKi JIETeHEBI XBOpoOHW, Taki sk emdizema. Kpim Toro, 3
nHajuymmkoM HLE moB’s3ani ¥ iHIII XBOpOOW — CHHIPOM pPECHipaTOpHOI HEIOCTaTHOCTI,
aprepiockiepo3, mcopias [23,24]. Ha myMKy 1mx aBTOpiB, I30KyMapuHH € JIyXe
eeKTUBHIMHE CYIMAHIMHY (CAMO3HUIIYBaHUMH) 1HI1GiTOpaMH IpoTeas.

Iparmi [25-27] mpucesideni crmocobaM iHTiOyBaHHS CepHHIIPOTea3. Pe3ymbrati
JIOCITI/PKEHb 3aCBITUyIOTh, 110 MEBHI THUIHN 130KyMaprHIB MiJKOM MPUIATHI IS 1HT10yBaHHS
€H3MMIB KOaryysmii KpoBi, SIKHMHU € TPUIICHH cerudiuHi cepuHnpoTeasn. Haumimok mux
€H3MMIB CIIPUYMHIE TSHKKE 3aXBOPIOBAaHHA — BHYTPINIHBOBACKYJSAPHUN TpoMOO3.
[aridyBanpHa 37aTHICTH PI3HUX MOXIAHUX 7-3aMilIeHUX-4-XJI0pO-3-AIKOKCHI30KYMapHHIB
CTOCOBHO CEpHHIIpOTEa3, IUCTeiHnporeas3, acmapruianporea3, 20S-mporeacom Ta
aMUTOITHMX TENTHAIB SIBHO 3aJICKWUTh BiJl NPHPOON 3aMiCHHKA, SKUH mepedyBae B
TOJIOXKEHHI 7 130KyMapHHOBOTro sizpa [23-32].

Yumanuii psif i30kymapusiB Bumainenuii 3 kyaprypu Bacillus pumilus Al-77, sxi
BUSUIAIOTh ~ aHTHOAKTEpiaJbHy Ta TacTPO3aXHCHY AaKTHBHICTH IIPOTH  CTPECOBHX
BHUpa3ok [33-36].
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VY npuponi 3-apuitizoKyMapuHH Ta iXHi 3,4-IUriApoaHaIord € JO0CUTH ITOIIHNPECHUMHU
Ta MalTh MHUPOKWii crektp Oionoriunoi mii [37-40]. Hanpukmax, ¢imomymsuun (3-(3-
riapokcu-4-mMeTokcudeHin)-3,4- IUriapoi3oKyMapiuH) €  COJOAKAM  KOMITIOHEHTOM,
3Hal/IeHNM y JTucTKax roprensii, sikuii y 1 000 pasie comoamumii Bix caxaposu [37, 38]. s
K CIIONyKa BHSBISIE TAKOX AHTUTPUOKOBY airo. ABropu [39] 3asmauwmm, mo geski 3-
ApUITI30KYMapHHU Ta acuMeTpuyHi 3,4-anu3aMillieHi i30KyMapHHU BUSBWIIM IUTOTOKCHYHY
aKTUBHICTh POTH JIOACHKHUX PAKOBHX ITyXJIHH iN Vitro. Asropu [40] Bumginumu mpupomHuii
3-¢eHini30KkyMapuH, MpOTe MOMITHOI 010JIOTIYHOT aKTUBHOCTI Horo He 3adikcyBaiy.

V nparpix [41-42] posrimsiHyTo TepMOpyOiH — MOTEHIIHHY aHTHOIOTHYHY PEYOBHHY,
Ky BUpOOJsIOTh TepModinpHi rpuOku Thermoactinomyces antibioticus. Mexanizm il
TepMOpyOiHy ToJsrae B iHrOyBaHHI CHHTE3y IPOTEIHY Ha PiBHI TpaHCIAMIi, HE 3a4ilaloun
CHHTE31B I[HK ta PHK.

OH OMeOMe O OH OH

Meom WCOOH

COOH OH O
thermorubin 19 20

OnmucaHo CHHTE3 TPHUPONHMX i30KyMmapuHiB wurtoreHin 19 ta NM-3 20 [43].
urorenin Oy Buminenuit 1990 p., BiH BUABHMB aHTHIYXJHMHHY [0 TIPOTH KapLUHOMHU
Epnixa. BigmoBigao, NM-3 — HU3bKOTOKCHYHUI, aHTHAHTIOTEHHUH TpeTapar, SKUH TaKoXK
Ma€ TPOTHAPTPUTHY IiI0 Ta € J0OpHM IIpernapaToM Uil HPOTUIYXJIMHHOI Tepamii B
KOMOIHaIIi1 3 OPOMiIHEHHSIM.

3 kopewnis Polygonum hydropiper Buainero i3okymapus momironomnin (3,4-auMerni-
6-MeTOKCU-8-TiIPOKCii30KyMapuH), kUil iHribye 00OpOTHY IAaCHBHY peakilito Apryca Ta
BUSIBIDIE TIPOTH3AIIAIbHY aKTHBHICTH [44].

XiMmiuHa Jgerpajamlis Ta CHEKTpallbHI JOCHIDKEHHS TOPOMINMHY — aHTHOIOTHKA,
Buzineroro 3 Streptomyces collinus, 3acBimumiu, Mo BiH € TOMIUKITIYHO apOMATHIHOO
cnionykoro, ska mae C-rmikosuanHy Tpymy Oinst C-4, BinimeHy rpymy Outs C-8, nBi
MetokcmwibHI rpymu Oiuts C-10 ta C-12 i ¢enonpHY TinpokcmnpHy rpymy Oims C-1 y
Moutekyi 6-okco-6H-6en3o[d]nadro[1,2-b]mipany [45].

Opmepxano psx 3- T1a 4-cmipo3aMillleHMX i130KyMapwHIB, SKi BHSBISIOTH
OonesacrokiinuBy  mito [46-48].  Jocmimkenus  3acBimumnm [47, 48], 1mo  meski
CHipOI30KyMapHHU iHTiOyIOTh BHBIIBHEHHA TiCTaMiHy 3 IIypsSYnX MpPETOpialbHUX
MTyXJTUHHAX KT THH.

Jleski aMign 130KyMapHH-4-KapOOHOBOI KHCIIOTH BUSIBISIFOTH 0OJI€3aCTIOKIHINBY,
MPOTH3aNalbHy, >KapO3HIWKYBaJbHY aKTHBHICTh, a TaKOXX BIUIMBAIOTH HAa LEHTPAIbHY
HepBOBY cuctemy [49].

3 xymeryp Hydrangeae Dulcis Folium BuaineHo mricTh HOBHX aHTHMIKpOOHHX,
IIO/I0 OpabHUX OaKTepiid, Ta aHTHaJepreHHUX pedoBuH — TanOeprinomm A, B, C, D, E, F.
AHTHAaNepreHHa aKTUBHICTH HHMX pedoBHH IN VIitr0 Buma, HiX y ¢imoxynsuuay Ta
rigpanreHony [50-52].
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ISOCOUMARINS AND 3,4-DIHYDROISOCOUMARINS.
NATURALLY OCCURANCE AND BIOLOGICAL ACTIVITY
(short review)
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Kyryla & Meofdiya Str., 6, UA-79005 Lviv, Ukraine,
e-mail: victorturytsya@ukr.net

Various data on naturally occurring isocoumarin derivatives and its biological activity are
presented in this paper. This class of aromatic lactones are of considerable interest because of their
natural occurrence and a wide range of pharmacological activities such as antifungal, anti-
inflammatory, antimicrobial, phytotoxic, cytotoxic, and other effects.

The angiogenesis inhibitor NM-3 which belongs to this class is presently undergoing phase-I1
clinical trials. NM-3, an analogue of natural product cytogenin, inhibited the growth of human
endothelial cells in culture and tumor angiogenesis in human tumor xenograft models. Significant
reductions in mean tumor volume were observed in animal models when NM-3 was administered in
combination with other chemotherapeutic agents or radiation, beyond those observed with
chemotherapy or radiotherapy alone. Subsequently after discovery of NM-3, angiogenesis has
become an active area of pharmaceutical research.

Some isocoumarin-containing polyphenols were mainly isolated from plants like Shorea
leprosula and Caesalpinia digyna.

Thunberginols, isolated from Hydrangea Dulcis Folium, the fermented and dried leaves of
Hydrangeamacrophylla Seringe var. thumbergii Makino showed antidiabetic properties.
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A naphthopyranone dimer, named planifolin showed cytotoxic as well as mutagenic
activities.Some isocoumarins isolated from Microdochium bolleyi, an endophytic fungus from
Fagonia cretica (a herbaceous plant of the semiarid coastal regions of Gomera) have shown good

antifungal, antibacterial, and antialgal activities against Microbotryum violaceum, Escherichia coli,
Bacillus megaterium, and Chlorella fusca.

Among bromo substituted dihydroisocoumarins were reported to be active when tested for
antibacterial and antifungal activity.

Key words: isocoumarins, dihydroisocoumarins, biological fctivity
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