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Onuc BuHaxony

[aHnii BMHaxig CTOCYETbCA HOBUX MNpPOTU3ananbHUX CRONyK 3aranbHoi CTpykTypu |, iX conel i comnbBarTis,
cnocobiB X NMPUroTyBaHHA Ta BUKOPUCTAHHS LMX CMOMYK Y NiKyBaHHI 3ananbHUX 3aXBOplOBaHb Ta CTaHiB nwogen i
TBapWH.

[MpoTr3ananbHi Nikn MOXHa NOZINUTU Ha cTepoigHi Ta HecTepoigHi. CTepoigHi NpoTM3anankeHi CNonyku Bce LWe €
Hanbinbl edeKTUBHUMMW ANA NiKyBaHHA 3anarnbHUX 3aXBOPKOBaHb Ta CTaHIB, TAKUX SIK acTMa, XpOHidHe OBCTpyKTMBHE
NereHeBe 3axBOPIOBAHHSA, 3ananbHi HalanbHi 3axBOPIOBAHHSA, Taki AK anepridHi puHITWM, HasarbHi Nominu, KWLIKOBI
3axXBOpIOBaHHSA, Taki sk xBopoba KpoHa, KOniT, BMPa3KOBWA KONIT, AepMaTosioriyHi 3ananeHHsi, Taki Sk ek3ema,
ncopias, aneprivHUin oepmaTuT, HempogepmaTtuT, cBepOiK, KOH'IOHKTUBIT | peBMaToigHWn apTpuT.

Ha popaTtok 4o BigMiHHOI akTUBHOCTI Ta ePeKTMBHOCTI MKW LbOro TUMY TakoX MaloTb YUCNEHHi HecnpuaTnuei aii,
Hanpuknag, Ha obMmiH ByrneBogiB, pe3opOuilo KanbLilo, CekpeLilo eHOOreHHNX KOPTUKOCTEPOIaiB, a TakoxX gisionorivHi
YHKLIT rinodisy, Kopu HagHWPKOBMX 3aro3 i TuMyca. Po3pobreHi 4O LbOro 4Yacy CTepoign BMCOKO edeKTUBHI NpoTh
3ananbHWX CTaHiB i NPOLECIB, OCKINbKM BOHW iHriOyloTh Garato megiatopiB 3ananeHHs, a iX CUCTEMHI HecnpuaTnuei
edekTn 3MeHLweHi. MNaTteHTHi 3aaskn WO 94/13690, WO 94/14834, WO 92/13873 | WO 92/13872 po3kpuBaloTb Tak
3BaHi "M'ski" cTepoign abo KopTUKOCTEpOIan, WO NigaaThes rigponisy, NpuaHadveHi Ans MICLLeBOro 3acToCyBaHHs Ha
MicLi 3ananeHHs, i3 3MEHLUEHO CMCTEMHOK HECNPUATNMBOK Aieto 3aBAskM HecTabinbHocTi "M'akux” cTepoigie y
CMpoBaTLi: aKTUBHUI CTepoin AyXe LWBWAKO rigponisyeTbCs B HeakTUBHY dhopmy. [lpoTe, igeanbHWid cTepoig,
no36aBreHnin HecnpuATNNBOT Ail Y AOBroCTPOKOBOMY YK GeanepepBHOMY fiKyBaHHS, sike NOTpibHe y BUNagKy Takux
3axBOpOBaHb, Sk actMa abo xsopoba KpoHa, Bce Lie Mae 6yTu BUHanaeHo. [poBoanTLCA iHTEHCHBHA poboTa 3 NOLLyKY
Ta po3pobku CTepoifiB 3 NOKPALLEHUMW TEpaneBTUHHUMK XapaKTepuCTUKaMu.

HecTepoigHi npoTraananbeHi NikK pisHOro MexaHiaMy Ail BNAnBaloTe Ha NeBHi MegiaTopu 3anarneHHs, TakuM YMHOM
3abesnevyoun TepaneBTUYHMI edekT. Yepes pisHMLUo MexaHiaMiB Ail Ta pisHMUto B iHMOyBaHHI KOHKPETHUX MegiaTopiB
3anarneHHsi CTepoigHi Ta HecTepoigHi Nikn MaloTb Pi3HY NpoTM3ananbHy aKTUBHICTb, OTXKE 3a KOHKPETHUX YMOB BOHM
BUKOPUCTOBYIOTBCA MO Yep3i Yn npedepeHUiiHo. Ha xanb, HecTepoigHi npoTuaananbHi Niku TakoXX He € abComnoTHO
cneyndiMHUMK | BUSIBNSAIOTE HECTIPUATIINBY Ait0 NPU 3aCTOCYBaHHI ¥ BinbLUMX KOHUEHTpaUisx abo npoTaroM Tpunanoro
Yacy. Bigomo, wo 6arato HecTepoigHMX npoTusananbHUX fikiB QitoTb K iHribiTopn eHgoreHHoro dpepmerHty COX-1, wo
€ Oy)Xe BaXnMBUM ONs NiATPUMaHHA LiNiCHOCTI CN30BOI OGOMOHKM LWNYHKY. Takum YMHOM, 3aCTOCYBAHHS 3a3HaYeHnX
NiKiB CNPUYMHIOE MNOLLKOMKEHHA CrM30BOT OBOOMOHKM LUNYHKY Ta KPOBOTEYY Y YWUCIEHHWUX nauieHTiB. Ons aesakmx
npoTusananeHUX crnonyk (TeodpiniH) BigoMoO, WO X TepaneBTUYHWIA IHOEKC AOyKe BY3bKWWA, a Le obmMmexye ix
33CTOCYBaHHS.

MakponigHi aHTUBIOTMKN HarpoMaZKyrTECA Y PI3HUX KNITUHaX opraHiamy, ocobnmneo y aroynTHUX KNITUHAX, Taknx
K MOHOHYKNeapHi KniTUHW nepudepnyHOi KpoBi, OYEpPEBUMHHMX | anbBeonsapHUX Makpodarax, a TaKoX pigkomy
OTOYeHHI GpoHxoanbBeonspHoro enitenito [Glaude R. P. et al, Antimicrob. Agents Chemother., 33 1989, 277-282;
Olsen K. M. et al, Antimicrob. Agents Chemother., 40 1996, 2582-2585]. Kpim Toro, B niTepaTypi onucaHa Takox
BiOHOCHO cnabka 3ananbHa fgis geaknx Makponigis. OTXe, HegaBHo Oyno onucaHo NpoTM3ananbHy Ai NOXigHMX
eputpomiymHy [J. Antimicrob. Chemother., 41, 1998, 37-46; WO 00/42055] i noxigHnx asutpomiuynHy [EP 0283055].
MpoTusananbHa Ais Oeskux Makporigie Takox Bigoma 3 gochnigkeHb in vitro Ta in vivo Ha nabopaTopHUX TBapuHax,
TaKkuX K iHOYKOBaHWIA 3MMOCAHOM NEPUTOHIT ¥y muwein [J. Antimicrob. Chemother. 30, 1992, 339-348] Ta BUKIMUKaHe
€HOOTOKCMHOM HaKOMUYEHHs1 HeWTpodpinie y Tpaxeax wypis [J. Immunol. 159, 1997, 3395-4005]. Mogynioo4nin edekTt
MaKkponifgiB Ha LMTOKiHM, Taki sk iHTepnenkiH 8 (IL-8) [Am. J. Respir. Crit. Care. Med. 156, 1997, 266-271] abo
iHTepnenkid 5 (IL-5) [EP 0775489 i EP 0771564], Takox BiooMUNA.

Cnonykn CTpykTypu | BigpisHAOTbLCA Big JOCI BiQOMUX CMoOfyk CBOIM HOBUM MeXaHi3MoM Aii, WO BigpisHAeTbCA
CENeKkTUBHMM HaKOMWYEHHAM B oOpraHax Ta KiTMHax - MilleHAX Yy 3a3HadYeHWX BUlle 3ananbHUX cTaHax Ta
33XBOPIOBAHHAX. Taka i HOBMX CMOMyK, NPEACTaBNeHnX CTPYKTYPOIo |, CIPUYNHAETLCA MaKponigHow YacTuHoto M
3aBAOSKN 3a3Ha4YeHMM crneundivyHMM apMakoKiHETUYHUM BRacTuBocTaM. Lli dbapmakokiHeTUYHI BNacTUMBOCTI AaloTb
3MOry crnorykam, npeacTaBfeHUM CTPYKTypolo |, OiaTW BMKNIOYHO B MicCLi 3ananeHHs y camux 3ananbHUX KhiTuHax
LUNSIXOM iHriGyBaHHA NpPOAYyKyBaHHS MediaTopiB 3anarneHHs. TakuMm YMHOM, BOAETbCH YHWUKHYTU HEeCnpUATIMBOIO
CUCTEMHOro BMMBY K KOPTUKOCTEPOIOHUX, TaK i HecTepoigHMX npoTu3ananbHux cnonyk. [licna micuesoro
3aCTOCYBa@HHA MOJSEKYnM LUBUAKO HaKOMUYYKTLCA B 3ananbHWX KNiTMHaX, Ae BOHW AiloTb LNAXOM iHribyBaHHS
NPOAYKYBaHHA LMUTOKIHIB i XEMOKIHIB, @ TakoX iHWWX MegiaTopiB i, TAKUM YMHOM, NPUTHiYylOYM 3ananeHHs. 3rigHo 3
BiJOMMM Ta BUSABMEHUM PIBHEM TEXHIKM CNOSMyKW CTPYKTYpM |, WO € npegMeToM Lbporo BuMHaxody, iX drapmakosioriviHo
NPUIRHATHI coni Ta chapmaleBTUYHI NpenapaTtu, fKi iX MicTaTb, goci He 6ynu onucani. Kpim Toro, »kogHa 3 crnonyk,
AKi € npegMeToM [faHoro BuHaxody, He Oyna onucaHa aHi sK npoTu3ananbHa pevoBWMHAa, aHi sk iHribiTop
€031MHOMINBLHOrO HarpPOMamMKeHHA B 3anarnbHUX TKaHWHaX.

MpeameTtom Lporo BrHaxomy € HOBI cnosykw, X coni Ta conbBaTu CTPYKTYpH |
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ae M aBnsie coboto makponigHy cyboauHuMLto, WO Mae BRacTUBICTb HakonuyyBaTMCb B 3anarbHWUX KiTUHaX, A
0O3Ha4ae npoTuaananbHy cyboanHuLto, sika Moxe OyTu CTepoigoM Yn HecTepoigom, i L o3Havae naHutor, wo 3B'asye M
TaA,

a TaKoX NoKpalleHa TepaneBTUYHa Aia LUX CNosyK Y fiKyBaHHi 3anarnbHWUX 3aXBOPOBaHb i CTaHIB.

Binbll KOHKpeTHO, Leil BWHaxig CTOCyeTbCA Cnosyk, X conell Ta conbBatiB CTpykTypu |, Ae M o3Haqae
MaKponigHy cyboanHuuo dopmyn

ae

R4 € BOOHEM YK MeTUMBHO rpynoto,

R, i Rz obuaga € BogHeM abo pa3oM YTBOPOOTE 3B'A30K, a6o R2 € amiHorpynoto cybcTpykTypm

NRR"

ae R' ta R" MoxyTb OyTW, He3anexHo OAWMH Big OAHOro, BoAHEM YM Byab-siKol ankinbHot abo LuKnoarkinbHo
rpynoto, Wo mae 1-6 aTomiB ByrfeLto, 3a yMOBMU, Lo Todi R; € BogHeMm,

R, € rinpokcuneHoo abo KnaguHO3WMBHOK MPYNOK CTPYKTYpU
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e

R1 € BOOHEM UM MeTWUMBHO rpynoto,

R, i Rz obuaBa € BogHem abo pa3oM YyTBOPHOIOTE 3B'A30K, abo

R, € amiHorpynoto cybcTpykTypm

NRR"

ae R' ta R" MoxyTb OyTWU, He3anexHo OAWH Bif OAHOMO, BOAHEM 4YM Byab-siKOK ankinbHot abo LMKnoarkinbHOH
rpynoto, Wo mae 1-6 aTomis ByrfeLto, 3a yMOBM, Lo Todi Rz € BogHeM,

R4 Moxe 6yTn Byab-sikoo ankineHo rpynoto, Wwo mae 1-4 atomis ByrfeLto, GinbLll NPUAHATHO, METUIIBHOK MPYNoI0;
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ne

R1 € BOOHEM Y1 MeTUMBHO rpynoto,

R, i Rz obuaea € BogHem abo pa3oM yTBOPHOIOTE 3B'A30K, abo

R, € amiHorpynoto cybcTpykTypm

NRR"

ae R' ta R" MoxyTb OyTWU, He3anexHo OAWH Bif OAHOrO, BOAHEM 4YM Byab-sKOK ankinbHow abo LMKnoarkinbHOH
rpynoto, Wo mae 1-6 aTomis ByrfeLto, 3a yMOBMU, Lo Todi R; € BogHeM,

R4 € rinpokcunbHo abo KNaauHO3UMBHOK MPYMNOoK CTPYKTYPK

4

R4 i Rg MOXyYTb TakoX pasom yTBOpoBaTH kKapGOHInbHY rpyny, 3a yMOBM, LWo Toai Ry € MeTUMBHOK rpynoto;
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ne

R4 € BOOHEM Y1 METUNBHOI FPYMoto,

R, i Rz obuaBa € BogHem abo pa3oM yTBOPIOIOTb 3B'A30K, abo

R, € amiHorpynoto cy6cTpykTypm

-NRR"

ae R' ta R" MoxyTb OyTWU, He3anexHo OAWH Big OAHOMO, BOAHEM YW ByOb-siKOK ankinbHow abo LMKNoarkKinbHOK
rpynoto, Wo mae 1-6 aTomis ByrfeLto, 3a yMoBMU, Lo Todi Rz € BogHeM,

R4 € rinpokcunbHoto abo KnagnHO3WUBHOK MPYNO CTPYKTYpU
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e

R4 € BOOHEM YN MeTWUMBHO rpynoto,

R i Rz obngea € BogHem abo pa3om yTBOPHOHOTL 3B'I30K, abo

R», € amiHorpynoto cybcTpykTypm

NRR"

ae R' Ta R" MoxyTb OyTWU, He3anexHo OAWH Bif OQHOrO, BOAHEM 4YM ByOb-sKOK ankinbHow abo LMKnoarkinbHoH
rpynoto, Wo mae 1-6 aTomis ByrfeLto, 3a yMOBMU, Lo Todi R3 € BogHeM,

R, € rinpokcunbHo abo KnaguHO3WBHOK MPYNOK CTPYKTYPU
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e

R4 € BoOHeM 4K aueTunsHo rpynoto,

R, i R3 obnaea € BogHem abo pa3om yTBOpPHOOTL 3B'I30K, abo

R, € amiHorpynoto cy6cTpykTypm

-NR'R"

ne R' ta R" MOXYTb OyTU, HE3aANEXHO OAWMH Bif OQHOMO, BOAHEM YK Oyab-SKOK arkKinbHol abo LMKIoanKinsHow
rpynoto, wo Mae 1-6 atomiB Byrnewto, 3a ymoBu, Wo Togi R3 € BogHemMm,

R, € rinpokcunbHoo abo KnaguHO3UMBHOK MPYNo CTPYKTYpU

-10-
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T

R5 Moxe 6yTu 6yab-akoto ankinbHo rpynoto, Wwo Mae 1-4 aToMiB Byrneuto, Ginbl NPUAHATHO, METUSTBHOK MPYMoto,
i A e npoTusananksHo cyboanHuLeo opmyn:

Ae Z o3Havae kuceHb abo NH rpyny, Ry siBnsie coboto BoaeHb abo rigpokcurnbHy 4n O-auunbHy Ym O-ankinbHy
rpyny,

R, € BogHeM 4K METUNbHOIO MPYMolo, ika MOXe ByTU OpiEHTOBAHA Y o- YW [-MOMOXKEHHI,

X4 € BogHeM abo ranoreHom,

X5 € BogHeM abo rarnoreHom,

npu4oMy ranoreH os3Hadae ¢pTop, xrop abo Gpom,

1,2-NONOXKEHHS MOXe OyTu NoaBiitHUM abo OgWMHAPHUM BYrTELb-BYrTeLeBUM 3B'A3KOM,;

-11-
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Ae Z o3Havae kuceHb abo NH rpyny, R, siBnsie coboto BoaeHb abo rigpokcunbHy Yn O-auunbHy Y O-ankinbHy
rpyny,
R, € BoOHeM 4u auunnbHO rpynoto,
X4 € BogHeM abo ranoreHom,
X5 € BogHeM abo ranoreHom,
npu4oMy rarioreH o3Havae Top, xsyiop abo 6powm;
wi

abo 11 cTepeoizoMepHi hopmMu, e 1,2-NoNoXKeHHA 03Ha4Yae Hacu4eHnn abo HeHacu4eHnin NoaBiNHWUIA 3B'A30K, Ae Z €
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KncHem abo NH rpynoto,

R, € BogHeM, HeposranyxeHum abo posranyXeHuM BYrfieBOOHEBUM NaHLUKOXKOM 3 1-4 aTomamu ByrneLo,

R, € BogHeM, HeposranyxeHum abo posrany’KeHUM BYrTeBOOAHEBMM naHuikkoM 3 1-10 atomamu Byrneuto, 3a
ymoBH, Wwo R4 i R, ogHo4acHo He € BogHemMm,

X4 € BogHeM abo ranoreHom,

X5 € BogHeM abo ranoreHom,

NpU4OMy rarioreH osHaqae gotop, xrop abo 6pom;

abo 11 cTepacizomepHi hopmu, e 1,2-NonoXKeHHs o3Haqae Hacu4eHuli abo HeHacu4eHU NoaBINHNIA 3B'A30K, Ae Z €
kncHem abo NH rpynoto,

R1 € BogHeM, Hepo3sranyxeHum abo posranyXeH\M BYITIeBOOHEBUM NaHUKKKOM 3 1-4 aToMamu ByrfeLo,

R, € BogHeMm, Hepo3sranyxeHum abo posrany>eHUM BYrfeBOAHEBMM mnaHutiokkoM 3 1-10 atomamu Byrneuto, 3a
ymoBH, Wwo R4 i R, ogHoYacHo He € BogHeMm,

X4 € BogHeM abo ranoreHom,

X5 € BogHeM abo ranoreHom, NpuyoMy rarioreH osHadae gptop, xsnop abo Gpowm;
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abo i cTepeocizoMmepHi popmu, Ae 1,2-NonNoKEHHS 03Ha4Yae Hacu4eHuin abo HeHacuYeHUn NoaBINHNIA 3B'A30K,

R, € BogHeM, HeposranyxeHum abo posranyXeHuM BYrTIeBOOHEBUM NaHLUKXKKOM 3 1-4 aToMamu ByrneLo,

R, € BogHeM, HeposranyxeHum abo posrany’KeHUM BYITIeBOOAHEBMM naHuikkoM 3 1-10 atomamu Byrneuto, 3a
ymoBH, wo R4 i Ry, ogHoYacHo He € BogHeM,

X4 € BogHeM abo ranoreHom,

X5 € BogHeM abo ranoreHom,

NpUYOMY ranoreH o3Haqae gpTop, xJop abo 6poM, Binbl NPUAHATHO, TOP;
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Ae Z osHavae kuceHb abo NH rpyny, Ry aBnsie coboto BogeHb abo rigpoKcunbHy rpyny 3 BiflbHUM BogHeM abo
rigpokcuneHy rpyny Yn O-auunbHy Yn O-ankineHy rpyny,

R, € BoOHEeM 4M MeTUNBHO IPyMoto, fika Moxe B6yTK OpieHTOBaHa y a- UM b-nonoxeHHi,

R; € BogHem abo pagukanom KMCroTu, Wo MicTUTe 1-4 atomu ByrmeLto,

X4 € BogHeM abo ranoreHom,

X5 € BogHeM abo ranoreHom,

NpU4OMy ranoreH o3Hadae Top, Xrop abo Gpom, Ginbll NPUIAHATHO, oTop, 1,2-NOMNOXKEHHA MOXe OyTU NoABIMHUM
abo ogvMHapHUM BYIMeLb-BYINeLeBMM 3B'A3KOM,

i L € naHytoxkomM dopmynn -CR41Ro(CR3R4),CR5R6-,

ae Ry, Ry, Rs, R4, Rs, Rg MoXyTb ©yTn BogHeM, C-Cy-ankinom, apuriiom, MeTOKCM, ranoreHom, rigpokcu abo
MepkanTo rpynamu, ge n € 1-10, i

ogHa uu kinbka -CRzR4- rpyn MoxyTb OyTU 3aMilleHi KMcHeM, Cipkotlo, apoMaTUYHUM SAPOM YU aMiHOrpynoto, Lo
OOLaTKOBO MICTUTb BofeHb, abo C4-C, ankinsHow abo apuibHOK rpynoto,

abo R4, Ry, Rz, R4, Rs, Rg MOXyTb Takox pasom yTBOPIOBaTWU OAWMH YU Kinbka NOABIMHWX abo MOTPIMHUX 3B'A3KIB Y
NaHUKXKKY, TakMM YMHOM YTBOPIOIOYM arkeHinn 4Yu ankiHin, 3a ymoBW, WO, NPWHaNWMHI, ogHa MeTWreHoBa rpyna
po3TalloBaHa B KiHUi rpynu L, wo 3B'Asye.

JlaHL0KOK KOBaneHTHo 3B'a3ye cyboamHuui M i A yepes cpyHKUiOHanNbHI rpynu, Taki Ak amigun, ypeaTtu, kapbamatu,
npocTi edipy, cknagHi ecipn abo Yepes ankin-ankinbHi Y1 ByrneLb-ByrneLesi 3B'93Ku.

FKLIO He 3a3Ha4YeHO HLLOro, TEPMIHW, LLO BXUBAKTLCH TYT MaloTh HaBeAeHi HUXKYE 3HaYEeHHS.

"Ankin" o3Ha4ae MOHOBAaneHTHUI ankaH (BYrneBodeHb), 3 HAKOro MNOXOAWTb pagukan, wo Moxe 6yTu
Hepo3rany>XeHuM, posranyXeHuM, LUKIiYHUM ab0 NOoeOHaHHAM HeposranyXeHWX | LUKMIiYHUX BYrMeBoAHIB Ta
posranyKeHux i UMKMMHWX BYrnMeBogHiB. Binbll NpURHATHI Heposrany:keHi abo posranyKeHi ankinu BKYalTb
METWSbHI, €TWIbHI, MpPONifbHI, i30-NponinbHi, OyTWUnbHI, BTOP-OyTUNBbHI | T-OyTuUnbHI rpynu. Binbw NpUAHATHI
UUKNoankinu BKMOYaloTe  LMKMONEHTUNBbHI | LUUKNOrekcunbHi  rpynnu. AnkKin TakoX o3Hadae HeposranyxeHi abo
posranyeHi anbKinbHi rpynu, WO BKOYaTb LUKIoarnkinbHy YacTUHy abo nepepuBaroTbCs Helo.

"AnKeHin" o3Havae BYIMEBOOHEBUN papuKan, WO MoXe OyTW Heposrany>XeHWX, pPOo3rany>KeHWM, UMKMiYHUM abo
NOEOHAHHAM Hepo3rany>KeHUX i UUKNIYHWX BYIMEBOAHIB Ta posranyXeHux i LUMKMIYHUX BYIMEeBOAHIB Ta MICTUTb,
NpUHaMHi OOWH NOABIMHUIA ByrneLb-BYrneLeBnin 3B'a30K. TyT B OCHOBHOMY MaloTbCsl Ha yBa3i eTeHiNbHi, NponeHinbHi,
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OyTeHiNbHI Ta UMKNOreKCeHinbHi rpynn. FK BXe 3a3Haqanocb Bulle Ana "ankinis", ankeHinu Takox MoXyTb OyTu
Hepo3rany>KeHNMu, poarany>kKeHnMmn abo LMKNIYHUMK, Oe YacTUHA anKeHinbHOI rpynu MoXe BKMYaTh NoABIHI 3B'A3KM i
MOXYTb TakoX OyTW 3aMilleHMMM, SKLWO PO3rMAOaTbCs 3aMilleHi ankeHinbHi rpynv. AnKeHin TakoX oO3Hadae
HeposranyxeHi abo posranyxeHi ankeHinbHi rpynu, Lo BKIHOYaTb LMKIOANKeHINeHy YacTuHy abo nepepuBaloTbes
Helo.

"AnKiHIN" oO3Ha4ae BYIMEBOOHEBUN pagukan, Wo Moxe O6yTW HeposranyXeHUm abo posrany’KeHUm Ta MICTUTb,
NPUHaWMHI, OOWH i, MakCUMyM, TpW NOTpPiliHI Byrneub-ByrneLesi 3B'A3kM. TYT B OCHOBHOMY MalTbCA Ha yBasi
€TUHINbHI, NPONIHINLHI Ta OYTUHINBHI rpynu.

"Apun" o3Havae apoMaTU4He Kinbue, Take sk deHinbHa rpyna, 3amileHnin deHin abo aHanoriyvHi rpynu, a Takox
3NUTI KiNbus, Taki AK HadpTUN Ta iH. Apun BKoYae, NpUHaKWMHI, ogHe Kinbue, Wo MICTUTb, NpuMHanMHi, 6 aTtomis
Byrneyto abo aea kinbuda, ski pasom MictaTe 10 aTomis Byrneyto, WO MarTb nepeMixkHi NoaBiliHi (pe3oHaHCHI) 3B'a3kn
MK aToMamu Byrneuto (B OCHOBHOMY, (OeHiNbHI Ta HadTWrbHI Kinbusa). ApunbHi rpynn MoXyTb OyTu OOAATKOBO
3aMilWeHi ogHUM 4Yu OBOMa 3aMiCHMKaMK, Lo MOXyTb OyTu raroreHom (cdpTop, xrop abo 6pom) i rigppoken, C4-Cs
ankinsHumu, C4-C; onkokcn abo apunokeu, C4-C;7 ankinTio abo apuntio, ankincynbtoHineHMK, LiaHo abo amiHo
rpynamu.

LLle oouH npegmeT LpOro BUHaxody CTOCYETbCs Cnocoby NMpUroTyBaHHS CNOMyK CTPYKTypM |.

Lli cnonykn moxHa ogepaTu 3 BiANOBIAHOI CTepOoigHOT YacTMHW, NOAAHOI 3ararbHUMKU CTPYKTYPHUMKU dhopmynamim
Al - A6, oe BCi pagukanu Ta CUMBOSM MatloTb 3HAYEHHS, HaBefeHi ans cybcTpyktyp Al - AB, i MakponigHMX NpoMixKHUX
CnosnyK, MogaHuX 3aranbHUMW CTPYKTYpHUMK dopmyrnamm M1 - M6, wngxom 3'egHaHHa X 4epe3 BiAnoBiAHi
pyHKLioHanbHI L rpynu. B aHanoriYHuin cnoci® MOoXIMBO TaKoX MPUrOTYBATU CMOSMYKU CTPYKTYpu | 3 He cTepoigHumMu
npoTusanansHUMKU cyCoanHMLAMM Yepes iX BirbHi yHKLIOHANBHOCTI, NpuaaTHi 4N 3B'A3yBaHHS.

3 kapOOHOBUX KUCMOT CTEPOIgHUX CyOoaUHULL, NO4aHUX CTPYKTYpHUMU cdopmynamm A1 - A4 i A6, NpUroToBaHmX,
K onucaHo B nitepatypi [(Suzuki, T. et al, Chem. Soc, Perkin Trans. 1 1998, 3831-3836), (McLean, H. M. et
al, J. Pharm. Sci. 1994, 83, 476-480), (Little, R. J. et al, Pharm. Res. 1999, 16, 961-967), (Kertesz D. J.
et al, J. Org. Chem. 1986, 51, 2315-2328), (Bodor N. S. US Patent 4,710,495, 1987)], mMoxHa npurotyeatu
CnonyKy 3aranbHoi hopMynu, NpUYOMy ANS YTBOPEHHS aMifHOMo 3B'I3Ky 3aCTOCOBYETLCA akTuBaLia kapbokeugiimigom i
OeH3oTprasonom (HOBT) B 6e3BoAHOMY AMXIIOPMETaHI B NPUCYTHOCTI OCHOBW, TaKOi AK TPUETUNaMIH, NpW KiMHaTHIRA
TemnepaTypi y noTtoui aproHy (Cxema 1).
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Konwu 3B'A3yBaHHA MakponigHux cyboauHuUb 3 CTepoigHuMK cyboamHuusamMn BigbyBaeTbCa vepes ckragHoedipHMi
3B'A30K, CUHTE3 NPOBOAMTLCA 3a AOMNOMOrOK MaKposigHOI NpoMiXKHOI cnonyku M7.
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EcTepudikauia B nonoxeHHi 2' makponigy Moxe NpoBOANTUCH LUMSXOM peakLii 3 ranoreH-3amileHo KUCMoTo Y
CyXOMy [OMXIIOPMeTaHi B NPWUCYTHOCTI niBanoin xnopugy, TpueTunamiHy Ta aumetunamidonipugmHy (DMAP) 3
YTBOPEHHSIM NPOMIBKHUX cnonyk M7 ans 3s'asyBaHHs 3 kapOoHOBMMM kncnoTamu cyboaunnui A (Cxema 2).

Taka npoMixkHa cnonyka Moxe pfani pearyBatv 3 kapOoHOBOW dyHKUiOHanbHICTio cyboauHuui A y BUnagky
cTepoigHoi cybogmnHuLi, Takoi sik nogaHa cTpyktypamun A1 - A4 ta A6.

Peakuito npoBogaTe y cyxomy DMF y npucyTHOCTI oCHOBW, Takoi sik kapboHaT kanito (K2CO3) y notoui aproHy 3
OLEpPXKaHHAM KanieBol Coni KUCNOoTK, sika y peakuii 3 MakponigHo NpoMIXKHOK CMorykok gae crnonyky | BignosigHo go
ysoro BmHaxogy (Cxema 3).
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Akwo makpornigHa cyboamHuusa o3Hadvae M2 (makponin 6e3 KnaguHo3n B NOMOXEHHI 3), MOXIIMBO TaKoX NPOBECTU
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s'edHaHHA 3 npoTusananbHol cybopguHuuelo A

Yepes cknagHoedipHMIn 3B'A30K. Y UbOMY BUNagky HeobxigHe

NPUroTYBaHHA NPOMiPKHUX cnonyk M8 i M9 (Cxema 4).

E-I.-.-_ |

EcTtepudikauis kapboHoBow rpynow cyboaunHu
rpyny makponigy M9, aka TakoX € peakTUBHOL0.

Ui A BigOyBaeTbCA CENEKTMBHO Yepes 3axulleHy 2' rigpoKCUNbHY
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CuHTe3 crnonyku cTpyktypu | 3 makponigHoi cybogmHuui, nosHadeHoi M1, 34ilicHI0ETbCS, BUXOOSYN 3 MPOMDKHOT
Cnonyku, cuHTes dakoi onucaHuii B [Agouridas C, J. Med. Chem. 1998, 41, 4080-4100], y cnoci6 Ta i3
3aCTOCYyBaHHAM peareHTiB, onucaHux tam. Buxogsum 3 3asHadeHoi npomidkHoi cnonykn M10, CUHTe3yloTb Cnonyky
CTPYKTYpKU | WwnsxoM peakuii 3 npoTu3anansHow cyboauHuuelo A, sika MICTUTb KapOoOHOBY (YHKLIOHamnbHICTb, 3
BUKOPUCTaHHAM kapOoHaTty kanito y cyxomy DMF npwu kimHaTHIn Temnepatypi (Cxema 6).
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Cnonykun 3aranbHol CTpYkTypy |, Wo MicTaTb cnonyky M3 B sikocTi MakponigHoi cy6oanHuLi, CUHTE3YTh LUMAXOM
3B'A3yBaHHA MoOMgiKoBaHO! NpoTuaananbHol cyboguHuui A8 3 makponigom M3, ogepkaHuM y 3asHaqdeHuin Bulle
cnoci6 [Agouridas C, J. Med. Chem. 1998, 41, 4080-4100]. MNpoTu3anansHa npoMmikHa crnoryka A8 roTyetbcs 3
KACMOTW NpoTM3ananbHOl Cnonyku i BignoBigHOro 3axulleHoro gdiamiHy (Boc-3axucT nuwe 3 ofgHoro 6oky) vy
NMPUCYTHOCTI rigpokcnbeHsoTpunasony i EDC y nigxoxomMy po3YMHHMKY, Oinbll NpURHATHO, AnxropmeTaHi abo DMF.
Micns ogepxaHHsA BignosigHoro amigy A7 34iNCHIOITb 3HATTA 3aXMCTY 3 KiHLEBOI amiHorpynu, BukopuctoBytoum TFA y
OUXNopMeTaHi npu KiMHaTHI TemnepaTypi (Cxema 7).
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|
.
¥

[MpomidkHa cnonyka, ogepxaHa BignoBigHO Ao Cxemu 7, pearye B aueTOHITpWsi y noToui asoTy 3 MakponigHoto
cyboauHuueto M12, aka akTUBYETLCS KapOoKcuZiiMigoM i MICTUTb 3axuLeHi rgpOKCUNBHI rpynu B NOMOXKEHHsX 2' 4"

(Cxema 8).
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AKwo cTepoigHa cyboanHULSA OMUCYETHCS, K 3a3Ha4YeHo Ana 3aranbHol CTPyKTypu ADS, ge BCi rpynu i pagukanu
MaloTb 3HaYEeHHs!, NofaHi y HaBeQeHWX BULLE BUBHAYEHHAX, peakLis CrnonyyYeHHs 3 MaKporligHOK rpynol NpoBOAUTHCA
wnaxom ectepudikalii npomikHOT crnonykn A9, opoepxaHol BignosigHo Ao nitepatypu [HU 55409], i makponigHoi

rigpokcuneHoi rpynu (Cxema 9).
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llle oavH npedMmeT [aHOro BWHaxo4y CTOCYETbCH BWKOPWUCTaAHHA CMOMYK 3aranbHoi CTPyKTypu | B AKOCTI
npoTusanasibH1UX, NpoTMaHadiINakTUYHNX Ta IMYHOMOAYSIOIOUNX areHTiB, siKi, 3aneXHo Big MicUa 3ananeHHsi, MOXYTb
BBOAMTUCH PI3HUMK LUNSIXaMW, Hanpuknag, NigwkipHo, nepoparnbHo, Yepes3 LWOKY, pekTanbHO, napeHTepanbHo abo
LUNSIXOM BAMXaHHS Y BUNaAKy, Konu noTpibHe ToniuHe HaHeCeHHs y AnXarnbHWX Lnsxax.

LLle oounH 0o6'eKT LpOro BUHaxXoQy CTOCYETLCS NPUrOTYBAHHSA TakuX dhapMaleBTUHHUX hOPM CMOSyK NSt AOCATHEHHS
onTuMarbHoi GiogocTynHoCTi akTuBHOI cnonyku |. [ns niglwkipHoro BBeAeHHst cnonyka | moxe rotyBatuch y opmi
Masi uM Kpemy, reno abo nocbioHy. Masi, Kpemu i reni MoXyTb roTyBaTUCb Ha BOAHIA 44 MacnsHil OCHOBi 3
AonaBaHHsIM BignoBigHOro eMynbratopa abo rerneyTBOPIOKOYOrO areHTa, SKLWO MAEeTbCA NPo NMPUroTyBaHHS renesol
dopmu. Popmyna ocobrnmBo BaxMBa OIS pecnipaTopHMX iHransui, ge cnonyka | moxe 6yTu y copmi aeposonto nig
TuckoM. [Ons BCiX ¢hopM aepos3oribHUX npenapaTtiB pekoMeHOYeTbCA MIKpOHi3yBaTu crnonyky |, nonepegHbo
FOMOreHi30BaHy y akTosi, MoKO3i, BULMX KMPHUX KUCIOTax, HaTpieBi coni AioKTUNCynbdobypLUTUHOBOI KMCIIOTU
abo, HanbinblW NPUAHATHO, Y KApBOKCUMETUNLENIONOSi, 3 METOK AOCATHEHHST Po3Mipy SMKM Ansa GinbLUOCTi YaCTUHOK.
[nga npuroTyBaHHA npenapaTy Ana iHranauii aepos3ofls MOXHA 3MillaTW 3 NponefieHToM, WO CrAyXUTUMe And
PO3MNPUCKYBAHHA aKTUBHOT PEHOBUHN.

Cnonyka | ans iHransauin Moxe BBOAWTUCH Y hOPMi CyXOro NMOPOLLKY 3 MIKPOHI30BaHWMMW YacTUHKaMW.

Cnonyka MoXxe BXoAUTWM OO cKnagy npenapaty Ana nikyBaHHa xBopobu KpoHa i BBoAWTUCH nepopanbHo abo
pekTanbHo. MpenapaT Ana nepopanbHOro BBeOeHHs Mae popMymnioBaTUCh Tak, Wob 3abeaneunTn GiopocTynHicTb
CMOSMyKW Y 3ananeHin 4YacTuHi Kuwku. Lle Moxe pocsaraTuch pisHMMKM KOMOiHaUisMy npenapaTiB i3 3aTpuMaHuMm
BMBINbHeHHAM. Cnonyka | Takox Moe 3acTOCOBYBATUCH AN NiKyBaHHs XBopobu KpoHa i 3ananeHHs KMLLIEeYHWKY npuy
BBEOEHHI Cnonyku y ¢opmi KricTmpy, 4 Yoro MoXxe BUKOPUCTOBYBATMChH BiAMNOBIAHUIA npenapar.

BignosigHi npenapatu cnonyk, Wo € o6'eKToM Lboro BUHaxomy, MOXYTb BUKOPUCTOBYBATUCH ANA NPodinakTukm Ta
niKyBaHHA Pi3HUX 3aXBOPIOBaHb | NATOMOMYHUX 3ananbHWX CTaHiB, BKIHOYaOYKM acTMy, XPOHIYHe OBCTpyKTUBHE
NereHeBe 3axBOPIOBAHHSA, 3ananbHi HalanbHi 3axBOPIOBAHHSA, Taki AK anepridHi puHITW, HasarbHi Nominu, KWLIKOBI
3axBOPIOBaHHS, Taki ik xBopoba KpoHa, koniT, 3ananeHHs KUWeYHUKY, BUPa3KkoBMI KOMIT, 4epMaToSOridHi 3ananeHHs,
Taki 9K eksema, ncopias, anepriyHUi AepmaTuT, HeripogepmMaTuT, cBepbixK, KOH'IOHKTUBIT | peBMaTOIgHUA apTpuT.
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TepaneBTUYHUIA eheKT CnonyK Lboro BUHaxody 6yrno BU3Ha4YeHo Y Takux ekcrepuMeHTax in vitro Ta in vivo.

TecT Ha 3B'A3yBaHHA 3 [MIOKOKOPTUKOIOHUM peLenTopoM SoguHN

[eH anbda-izodopMn MIOKOKOPTUKOIQHOIO pelenTopa JfIoOVMHU  KIOHYBanM LUMAXOM 3BOPOTHOI  NaHLoroBoil
nonimepasHoi peakuii. MoeHy PHK Buginanu 3 nimcounTie nepudepinHoi KpoBi MOAMHU BignoBigHO A0 iHCTPYKUIRA
BMpoOHuKa (Qiagen), TpaHckpuntyBanm y k[AHK 3BopoTHotlo TpaHckpunTtasoo AMV (Bipycy nelikosy ntaxis) (Roche), i
reH pO3MHOXMMN cneundiYHMK Nnpanmepamm

1) 5 ATATGGATCCCTGATGGACTCCAAAGAATCATTAACTCCS'

2) 5 ATATCTCGAGGGCAGTCACTTTTGATGAAACAGAAGS'

OpepkaHuii NpodyKT peakuil knoHyeanu y cant Xhol/BamHI nnasmign Bluescript KS (Stratagene), siky ninpnaesanm
CEeKBEHYBaHHIO AMAE30KCK hrlyopecUeHTHUM MeToAOM i3 BUKOpUCTaHHAM nparimepie M13 i M13rev (Mycrosynth), a
noTim krnoHysanu y cant Xhol/BamH| pcHK3.1 rigpo(+)nnasmiaun (Invitrogen). 1x10% COS-1 kniTuH npumiwysann y
12-nyHKkoBuin nnaHweT (Falcon) y cepeposunwi DMEM (mogmdikoBaHe y cnoci® dynbbekko cepeposuile Irma) (Life
Technologies) 3 10% FBS (cuposatkoto nnogy koposu) (Biowhitaker) Ta kynbtusysanu go 70% 3nutTa npu 37°C B
atmocdepi i3 5% CO,. Cepenosuile Buny4anu, i B KOXHy nyHky gogasanu 1mkr OHK, 7mkn pearenty PLUS i 2mkn
NinogpekTaminy (Life Technologies) y 500mkn DMEM (mogudpikoBaHe y cnoci® dyne6ekko cepenosuie lrma). KnitnHu
iHkybyBanu npu 37°C B atmocdepi 3 5% CO, i yepes 5 rognH gonaeanu Takun camuii ob6'em 20% FBS (cupoatku
nrnogy kopoBu)/DMEM (mogudpikoBaHoro y cnocib [dynbbekko cepemosuvula Irma). Yepes 24 rogvHu cepepoBulle
MOBHICTIO 3aMiHANK. Yepes 48 roguH nicna TpaHcdeKuil AoaaBany TECTOBI CMOMYKM Y Pi3HUX KOHLUeHTpauiax Ta 24HM
[®H] pexcametasoHy (Pharmacia) y cepemosuiyi DMEM (MogudikoBaHe y cnoci6 [lynb6ekko cepemosulle rna).
KnitnHn iHkybyBanm npotarom 90 xBunmH npu 37 °C B aTMmocdepi 5% CO,, npomuBanu Tpudi 6ydpepom PBS
(cbisionoriyHnin posunH 3 cocaTHUM Bydpepom) (Sigma), oxonogxysanu go 4°C (pH=7,4) i notim nisysanu B bydepi
Tris (pH=8,0) (Sigma) 0,2% SDS (mogeuuncynbdar Hatpito) (Sigma). lNicns gogaBaHHA CUMHTUNALINHOI pPiguHA
UltimaGold XR (Packard) sanuiikoBy pafioakTUBHICTb BUSHAYanu B-CUMHTUNALIMHUM NidunbHUKkom Tricarb (Packard).

Cnonykn 9, 10 i 27 Oynu 34aTHi KOHKYpyBaTW 3 pafioakTUBHMM AEeKCAMETa30HOM Yy CalTi 3B'S3yBaHHSA
ITIIOKOKOPTUKOIQHOMO pelenTtopa.

TecT Ha BBefleHHA cTepoigy Y KNiTUHK

Knitnin CHO (KMiTMHN fiedHnKa KnTanckkoro xom'adka) i COS-1 KynbTuByBanu Ao 3nuTTsa y 75cm 2 dhnakoHax B
cepenoBuwi Hamm F 12 (Life Technologies) 3 10% FBS (cuposaTka nnogy koposu) (CHO) abo y cepenosuwi DMEM
(mogndikoBaHe y cnoci6 [dynbbekko cepeposumile Ima) 3 10% FBS (cupoBatka nnogy koposu) (COS-1). 1mkM
pagioakTMBHOI cnonykn 10 i3 3aranbHor akTMBHICTIO 2MKKI gofasanu y KriTUHK Ta iHKyOyBanu npotsirom 90 XBUNWUH
npu 37°C B atmocdepi 3 5% CO,. HagocagoBy piavHy KniTWMH 36upanu, KNiTMHW fisyBanu, a noTiM BUMiptoBanu
papioaKkTMBHICTE Y KNiTMHHOMY nisaTi Ta HagocagoBin piguHi kniTuH. Cnonyka 10 Oyna 3gaTHa HakonuyyBaTUCh B
KniTuHax y BinbLuili KOHUEHTpaLii, HiXX B HagocafdoBili piguHi.

TecT Ha iHribyBaHHsA nponidepadii ribpugommn 13 T-KNiTUH MU BHACNiOK iHAYKUIT anonTosy

Y 96-nyHKoBOMY NNaHLIETI 3giicHIOBanNM NOTPIMHE pO3BEOEHHS TECTOBOMoO cTepoigy y cepeposuwi RPMI
(Imunoloski zavod) 10% PBS (disionoriyHum posunHomM 3 dpocdatHum Bydepom). o posuuHiB cnonyk gopaBanu
20000 kniTWH Ha NyHKy i iHkyByBann npotsarom Hodi npu 37°C B atmocdepi 3 5% CO,, notim aoaasanu TmkKi [3H]
TuMignHy (Pharmacia) Ta iHkyOyBanu we 3 roguHu. KnitTHu 36mpann WnsaxomMm BUCMOKTYBaHHSA Hag ginbTpom GF/C
(Packard). do koxkHoi nyHkn pogasanu 30MKN CUMHTMRAUiIRHOT pigmHu Microscynt O (Packard), i kombGiHoBaHy
papioakTMBHICTE BU3HaYanu b-cumHTUNsUiiHMM - fiduneHukoMm  (Packard). CneuudidHicTe  iHOyKUil  anonTosy
MIOKOKOPTUKOIAaMM AoBoAMUNach aHTaroHiaMmom nponidepadii iHribyBaHHs MidenpuctoHom (Sigma).

Cnonyku 8, 9, 10 i 27 geMoHCTpytoTh iHrGyBaHHA nponidpepadii KniTuHHOT ribpugommn 13,

TecT Ha iHribyBaHHs NPOAYKYBaAHHS iHTEpnenKiHy-2

Y 96-nyHkoBui nnaHwet (Nunc) pomasanu 15Hr 2C11 aHTuTin (Pharmingen) Ha nyHKy Ta 3anvwanu
ancopbyBaTtuck y 6ydepi PBS (disionoridyHnin poaumH 3 docpaTHm 6ycdepom) (pH=7,4) npotarom Houi npu 4°C. PBS
(chisionoriyHnin po3ynH 3 cpochaTtHuM BydbepoM) BUNy4Yanu, nnaHweT npomuBanu cepegosuwem RPMI, a notim
popaeany 50000 KniTUH Ha NyHKY Ta iHKyOyBanu y cepemoBULLi 3 PO3YMHEHHSIM TECTOBMX CMOSYK 4M 6e3 Hboro.
KoHueHTpauito IL-2 y HagocanoBili piguHi BumiptoBann ELISA (iMmyHocop©eHTKMIn aHanis i3 3acTocyBaHHAM (hikcoBaHUX
depmeHTiB), cneyndivHum ans muwadoro IL-2 (R&D Systems).

Cnonykun 9, 10 i 27 geMOHCTpYyITb iHFiGyBaHHA NPOAYKYBaHHS iHTepnekiHy-2, iHaykoBaHe cTumynsyieto yepes CD3
peuenTop.

Tabnuua 2
Cnonyka 3B'AsyBaHHA 3 MIOKOKOPTUKOIAHUM peuenTopoM |lHAyKyBaHHSA anonTosdy KNitH H13 |IHribyBaHHA cuHTesy IL-2
5 HB
8 + + +
9 + + +
10 + + +
11 HB
27 + + +
feKkcameTasoH + + +

HB - He BU3Ha4YeHO

-26-
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Mogenb Habpsiky Byxa, iHOYKOBAHOIO KPOTOHOBUM Macriom

CamuiB Wwypis Sprague Dawley 3 macoto Tina 200-250r BunagkoBo NOAINANM Ha rpynu, MapkyBanu Ta BUMIpioBanu
MoYaTKOBY TOBLLUMHY BYXa LUMPOBUM TOBLLMHOMEPOM.

Y KOHTPOIMbHIWA rpyni HaHoCcUNM Ha Byxo 50MKN posyuHHMKa (aueToH, Kemika). Y Takuin came cnoci® HaHocumm
TEeCTOBY cronyky y Aosi 1mr/Byxo abo ctaHgapTHy cnonyky (1mr/Byxo aekcametasoHy, Krka), po34nmHeHy B aLeToHi.
Uepea TpmausaTb XBWIMH iHOyKyBanm Habpsak Byxa 20% KpOTOHOBUM MacrnoM (Sigma). 3ananeHHs pocsirano
MaKCVMMarbHOT IHTEHCUBHOCTI Yepes N'sTb roAWH MiCns HAaHECEeHHS KPOTOHOBOrO Macna. MpoueHT iHriGyBaHHs HabpsaKy
BYXa BM3Hayarnu LUMSIXOM MOPIBHAHHSA ByX 06pobneHux TBapuH 3 KOHTPOrbHOW rpynoto. Y Ui Mogeni BunpoboByBanu
cnonyky 10, sika NpoAeMOHCTpyBarna aKTUBHICTb, aHarnori4Hy NpoTeCToOBaHOMY CTaHOapTy.

Mogenb eo3nHodinii nereHs y Muilen

Camuie muweli Balb/C 3 macow Tina 20-25r BunagkoBO Noginsnu Ha rpynu. ix ceHcubinisysanu
BHYTPILLHbOYEPEBHOW iH'eKLiet0 AedHoro anbbymiHy (OVA, Sigma) B HynbOBUI OeHb Ta B YOTUPHaOUSaTUMN OeHb. Ha
OBaguaTUA OeHb MULWEl nighaBany NPOBOKaLiMHOMY TEeCcTy LMASAXOM BHYTPIlUHbOHa3anbHoro BBefdeHHss OVA
(NosanTMBHUIM KOHTPOrb abo TecToBi rpynu) abo PBS (disionoridHnii posymH 3 doccaTtHum Bydepom) (HeraTuBHMIA
KOHTponb). Yepes 48 roguH nicna iHTpaHasanbHoro BeegeHHs OVA TBapWH aHecTeayBanu i nereHi npomusanu 1mn
PBS (disionoridyHoro posudnHy 3 cocatHum Oydpepom). KniTHu Bigainanm Ha ueHTpudysi Cytospin 3 (Shandon).
Knitvin nindapbosyBanu y Diff-Quick (Dade), Ta BM3Ha4anu npoLeHT eo3uHodiniB LWnAxoM AudepeHUiiHoro
nigpaxyHKy, npuHanmHi, 100 KniTUH.

dnyTika3oH i 6eknomMeTas’oH BUKOPUCTOBYBANW B SKOCTi CTaHOAPTHWUX PEYOBUH Y NMO3UTUBHOMY Ta HeraTuBHOMY
KOHTpON.

Cnonykn BBOAWIMMW LLIOAEHHO iHTpaHa3aneHo abo BHYTPILHbOYEPEBHO Y Pi3HUX Ao3ax 3a 2 AHi A0 NPOBOKaTMBHOIO
TecTy i 4O 3aKiH4eHHs BUNpoGyBaHHS.

Cnonykun 8, 9 i 10 ctaTUCTUYHO 3Ha4Ho (t-TecT, p<0,05) 3ameHWyBanNn KinbKiCTb €03UHOMINIB Y NPOMUBLi fereHb
NOPIBHSHO 3 NMO3UTMBHWUM KOHTPOSEM.

Bnnve cnonyk Ha macy TuMycy

CamuiB Wypie Sprague Dawley 3 macoto Tina 200r BunagkoBo Noginanm Ha rpynuy 3 WecTu TBapuH. AHECTE30BaHUM
TBapuHam iMnNnAaHTyBanu nigwkipHO [opcanbHO CTepunisoBaHi  3BaXKeHi LMaToukn pinbTpyBanbHOro nanepy.
LLIMaTo4kn y KOHTPOSbHIN rpyni npocodyBanu aueToHOM, a y KOHTPOMbHIA rpyni iX npocodyBanu CTaHAapTHOK
cnonykok (npegHisonoH, Sigma) abo cnonykoto 10. Yepes 7 gHiB TBapuH ycunnanu, a ix TUMycu Bugansnu Ta
3BakyBanu. CUCTEMHY Aito OLiHIOBaNM WASXOM NOPIBHAHHSA Mack TUMYCY Y TECTOBIlA Ta KOHTPOSbHI rpynax.

CTaHOapTHi peYoBMHM CTaTUCTUYHO 3HAYHO 3MEHLUYBanu Macy TUMYCY MOPIBHSIHO 3 KOHTPOSIbHOW rpynoto, a
cnonyka 10 He cnpaBnsana BNAWBY Ha Macy TUMYCY.

Cnocobu npurotyBaHHs 3 MNpuknagamu

[aHuii BUHaxig intocTpyeTbes, ane XoaHUM YMHOM He 0BMeXYeTbCsl HaBedeHMU Aarni npuknagamu.

Mpwuknag 1

[MpomixHa crnonyka M11, ae R4 ABNAE coboto KNaguHO3HY rpyny
(9-neokco-9a-asa-9a-( y-amiHonponin)-9a-roMoepnUTPOMILMH A)

[o posunHy popasanu 9-feokco-9a-asa-9a-(f-uiaHoeTnn)-9a-romoeputpomiumH A (3r; 3,8MMonb) B eTaHoni
(100mn), 500Mmr PtO,. Peakuito npoBoamnu B aBTokNaei NpoTsiroM 2 AHiB nig Tuckom 406ap. MNoTiM peakuiiHy cymil
inNbTpyBanM Ta €TaHoN BUNaploBanu B POTOPHOMY BUMapHWUKY. Ocag oudvani Ha cunikarenbHiin KOnoHUi (entoaHT:
CH3OH:CH5Cl»:NH4OH = 50:30:2). Ogepxkysanu 700Mr ouuniieHoro npoaykty. MC (ES™) : 793 (MH ™)

MpomixkHa cnonyka MW, ne R, sBnsie coboto rigpokeunbHy rpyny lMpomikHy cnonyky MW roTyBanu y cnoci6,
onucannii B Mpuknagi 1, 3 3-geknagnHo3nn-9-geokco-9a-asa-9a(B-uyiaHoeTun)-9a-romoeputpomiuymHy A (3,5 r; 5,55
MmMorb). Ogepxysanu 985 Mr npoaykty. MC (ES™) : 635 (MH™)

Mpuknag 2

MpomixkHa cnonyka M7, oe R, siBnsie coboto knaguHo3Hy rpyny

[o posunHy 5-6pomBanepiaHoBoi kucrnotu (1,282r; 7,07mMmonb) y cyxomy CHoCl, (10mn) popasanu  1mn
(7,23mMonb) TpueTunaminy, 868wmr (7,10mMmone) 4-gumeTtumn-amiHonipugmHy ta 0,940mn (7,63mmons) niBanoinxnopuay.
Po34nH nepemilyBany NpoTAromMm 2 roguH MNpu KiMHaTHIA TemnepaTtypi y noToui aproHy, a noTtiM godasanu po3dvH
asnTpomiymHy (2r; 2,67mmornb) B 10mMn cyxoro CHoClo. PeakuiliHy cymilwl nepemiwlyBann NpoTAroM TpbOX AHIB Mpu
KiMmHaTHIn Temnepatypi. MoTim gopaBanu 60Mn HacuyeHoro posdnHy NaHCOz; pgo peakuinHoi cymiwi, i wapw
noginsanu. BogHuii wap we agidi ekctparyBanu 40mn CH,Cl,. O6'egHaHi opraHidHi eKcTpakTi NpoMUBanu Hacu4eHuM
posuutHom NaCl, Bucywysanu Hag K,COz Ta BMnapioBanv y poTopHOMY BMNapHWKy. OpepXaHuii MacnsHUCTUA NpogyKT
ovnwann Ha cunikarenbHii konoHui (emtoaHT: CH,Clo:CH3OH:NH4OH = 90:9:1,5). OgepxyBanu 511mr ounwieHoro
npoaykty. MC (ES™) : 912 (MH™)

MpomixkHi cnonykn M7 i M9 ogepxkyBanu y crnoci6, onucanuii B Mpuknagi 2.

MpomixkHa cnonyka M7, oe R, ABnNae coboto rigpokcuneHy rpyny

MpomixkHy crnonyky M7 rotyBanu 3 3-geknaguHo3vn asuTpomiuumHy (1r; 1,71Mmonb) Ta 5-6pomBanepiaHoBoi
kucnotu (929wmr; 5,13mmonk). Opepxkysanu 400mr npogykty. MC (ES*) : 754 (MH™)

MpomixkHa cnonyka M9

MpomixkHy cnonyky M9 rotyBanm 3 2'-aueTtun-3-geknaguHosvn  asuTtpomiuymHy (1,1r;  1,70mmonb) Ta
5-6pomMBanepiaHoBoi kucrnotu (921mr; 5,09mMmonb). Ogepxysanu 329mr npogykty. MC (ES™) : 795 (MH™)

Mpuknag 3

Cnonyka 1
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Mo cycnensii 9q-xnop-6o-dpTop-11p,17a-Anrigpokeu-16 o-meTun-3-okcoanapocta-1,4-AieH-17 f-kapboHOBOI KMCMOTK
(100mr; 0,29mmonb) y cyxomy CHoCls (5mn), oxonomkeHoi go 0°C nig aproHom, gogasanu 0,380mn (2,73mmonb)
TpUeTnnaminy, 80mr (0,59Mmonk) 1-rigpokcnbeHsoTprasony, 230mr (0,29mmonb)
9-neokco-9a-asa-9a-( y-amiHonponin)-9a-romoepuTPOMILMHY A i 235mr (1,23mmonb)
1-(3-gumeTunamiHonponin)-3-etun-kapbogiimia rigpoxnopuay. PeakuiiHy cymiw nepemiwyBanu npoTaroM 24 roguH
npu KiMHaTHI TemnepaTypi y noToui aproHy, a noTiM BuMnaptoBany OO MeHLoro ob'eMy Yy pOTOPHOMY BUMapPHUKY Ta
ouulany Ha cunikarenbHin konoHui, (emoanT: CHCI;:CH;OH:NH,OH = 6:1:0,1). OgepxyBanu 224mMr 6inux kpucranis
(Tabnuus 1).

Cnonykun 2-12 rotyBanu 3 9-geokco-9a-asa-9a-(y-amiHonponin)-9a-romoepuTpomilmHy A Ta BiANOBIiOHUX CTEPOIOHUX
KucnoT y cnoci®, onvcanui B MNpuknagi 3, Ta 3azHadveHi B Tabnuyi 1.

Cnonyka 2

LLnaxom nposefeHHs peakLii 9-0eokco-9a-aza-9a-( y-amiHonponin)-9a-romoeputpomiuunny A (230mr; 0,29MmMonb) Ta
11pB,17 a-aurinpokcuangpocta-1,4-aieH-3-oH-17 p-kapboHosoi kucrnotn (100mr; 0,29MMmonb), ogepxkysanu 6ini kpucTanm
(285wr).

Cnonyka 3

LLnaxom nposefeHHs peakLii 9-0eokco-9a-aza-9a-( y-amiHonponin)-9a-romoeputpomiuunny A (197wr; 0,25mMmMonb) Ta
11p-riapokeun-17 o-MeTokenaHapocT-4-eH-3-0H-17 f-kapboHoBoi  kucrot  (90mr;  0,25mmonb),  odepxxysanu  6ini
kpuctanu (115mr).

Cnonyka 4

LLnaxom nposefeHHs peakLii 9-neokco-9a-aza-9a-( y-amiHonponin)-9a-romoeputpomiuunny A (174wmr; 0,22mmMonb) Ta
9a.-pTOp-11p-riapoKken-16 o-meTun-aHgpocTa-1,4-aieH-3-oH-17 p-kapboHoBoi kucrotu (80mr; 0,22mMmonb), odepysanu
Gini kpuctanu (224wr).

Cnonyka 5

LLnaxom nposefeHHs peakLii 9-neokco-9a-aza-9a-( y-amiHonponin)-9a-romoeputpomiuunny A (230mr; 0,29mmonb) Ta
11p-riapokcnanapocT-4-eH-3-0H-17 B-kap6oHoBoi kucnoTu (96mr; 0,29MmMonb), oaepxysanu 6ini kpuctanu (238mr).

Cnonyka 6

LLinaxom npoBefeHHa peakuil 9-geokco-9a-asa-9a-( y-amiHonponin)-9a-romoepnTpomiunHy A (230mr; 0,29mmonb) Ta
9a-bTOp-11p,17 o -AurigpokcnaHapocta-1,4-gieH-3-oH-17 p-kapboHosoi kucrnotu (106mr; 0,29Mmonb), ogepxysanu Gini
Kpuctanu (225mr).

Cnonyka 7

LLinaxom nposefeHHa peakuil 9-aeokco-9a-asa-9a-( y-amiHonponin)-9a-romoepnTpomiumHy A (230mr; 0,29mmonb) Ta
Ba-bTOp-11p,17 o -Aurigpokeun-16 o.-metun-aHgpocta-1,4-aieH-3-oH-17 -kapboHosoi  kucnotn  (110mr;  0,29mmonb),
opepxysanu 6ini kpuctanu (107mr).

Cnonyka 8

LLinaxom nposefeHHa peakuil 9-neokco-9a-asa-9a-( y-amiHonponin)-9a-romoepnTpomitmHy A (230mr; 0,29Mmonb) Ta
118,17 o-anrigpokcnaHapoct-4-eH-3-oH-17 B-kapboHoBoi  kucrotn (100mr; 0,29Mmonb), odepxyBanu 6ini KpucTanu
(75wr).

Cnonyka 9

LLinaxom nposefeHHsa peakuil 9-neokco-9a-asa-9a-( y-amiHonponin)-9a-romoepnTpomitmHy A (230mr; 0,29Mmonb) Ta
60, 9a-anTop-11p,17a-AuUriapokeun-16a-meTunanapocta-1,4-gieH-3-oH-17 p-kapboHosoi kucrnot (115mr; 0,29Mmons),
opep:kysanu 6ini kpucranu (258mr).

Cnonyka 10

LLinaxom nposefeHHsa peakuil 9-neokco-9a-asa-9a-( y-amiHonponin)-9a-romoepnTpomituHy A (230mr; 0,29Mmonb) Ta
9a-hTOp-11p,17 0-Aurigpokeun-16 o.-metunangpocta-1,4-aieH-3-oH-17 p-kapboHosoi  kucnotn  (110mr;  0,29Mmornb),
ogepxyBanu 6ini kpuctanu (224wmr).

Cnonyka 11

LLinaxom nposefeHHa peakuil 9-neokco-9a-asa-9a-( y-amiHonponin)-9a-romoepnTpomitnHy A (197mr; 0,24Mmonb) Ta
9a-xr1op-11p,17 a-Anrinpoken-16 o-meTunaHapocTa-1,4-aieH-3-oH-17 p-kapboHoBoOT KUCIoTKN (96wmr; 0,24mmorb),
ogepxyBanu 6ini kpuctanu (170mr).

Cnonyka 12

LLinaxom nposefeHHsa peakuil 9-Aeokco-9a-asa-9a-( y-amiHonponin)-9a-romoepnTpomitmHy A (230mr; 0,29Mmonb) Ta
17 o-rinpokcnangpoct-4-eH-3,11-aion-17 p-kapboHosoi  kucnotn  (100mr; 0,29mmonb), odepxyBanu 6ini  kpucTanm
(247wr).

Mpuknag 4

Cnonyka 13

Cymiwl  6¢,9a-AndTop-11p,17o-Tpurigpokeun-3-okcoaHapocta-1,4-aieH-17 p-kapboHoBoi  kncrnotu-16,17-aueToHiny
(104mr; 0,24mmonb), giisonponinetunamivy (45mn, 0,26mmonb), 1-rigpokcnbeHsoTpuasony (65wmr;  0,48Mmonb),
9-neokco-9a-asa-9a-(y-amiHonponin)-9a-roMmoepuTpoMiLuHy A (190wmr; 0,24mmornb) i
1-(3-gumeTun-amidonponin)-3-etun-kapbogiimig rigpoxnopuay (184mr; 0,96mmonb) y cyxomy DMF (10mn) Harpisanu i3
3BOPOTHUM  XOSNIOQMIMBHMKOM Npu  nepemiwyBanHi npu 100eC B aTtmocdepi aproHy. [MoTiM peakuiiHy cymiw
oxorodkyBanu i BunapioBanyM B POTOPHOMY BuNapHMKy. Ocaf ouvlianu Ha cunikarenbHii KomnoHui (enoaHT:
CHCI3:CH3;0H:NH,OH = 6:1:0,1). OgepxyBanu 31mMr ounweHoro npogykty (Tabnuua 1).

Cnonyka 14
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Cnonyky 14 rotysanu y cnocio6, onucaHumn B Mpwuknagi 4, 3
60, 9a-anTop-11p,160,17 o-Tpurinpokcu-3-okcoaHapocta-1,4-gieH-17 p-kapboHoBoi  kncnoTtu-16,17-auetoniay (104wmr;
0,24mmonb) i 3-geknaguHosun-9-neokco-9a-asa-9a-(y-amiHonponin)-9a-romoeputpomiyuHy A (150mr;  0,24mmonb).
OpepxyBanu 60mr npogykty (Tabnuus 1).

Mpuknag 5

Cnonyka 15

Ho cycnensii 9o-xrop-6a-pTop-11p,17a-Anrinpoken-16 o-meTun-3-okcoaHapocta-1,4-gienH-17 p-kapboHoBOi KMCnoTH
(110wmr; 0,27mmonb) y cyxomy CHLClo (5mn), oxonomxeHoi go 0°C y notoui aprony, gogasanu 0,348mn (2,5mMmonb)
TpUeTunaminy, 73mr (0,54mmonb) 1-rigpokcnbeHsoTprasony, 169mr (0,27mmonb)
3-aeknapnHo3nn-9-aeokco-9a-asa-9a-(-( y-amiHonponin)-9a-roMoepuTpoMiLMHy A i 215mr (1,12mMmmonb)
1-(3-gumeTunamiHonponin)-3-eTun-kapbogiiMmia rigpoxnopuay. PeakuiiHy cymiw nepemiwysBanu npoTtsroMm 24 roguH
npu KIMHaTHIAN TemMnepaTypi, BUNapoBanu Ao MeHLIoro 06'eMy y poTOpHOMY BMMApHWKY Ta O4uLLany Ha curikarenbHin
konoHui, (entoaHT: CHCI3:CH;OH:NH,OH = 6:1:0,1). OgepxyBanu 235mr 6inux kpuctanis (Tabnuvus 1).

Cnonykun 16-19 ogepxxyBanu y cnocid, onucanuin B Mpuknagi 5. BoHn HaBeaeHi y Tabnuui 1.

Cnonyka 16

LLinaxom nposeaeHHs peakuii 6 a-pTop-11p,17a-Anriapokcn-16 o-meTun-3-okcoanapocta-1,4-giexH-17 p-kapboHoBoi
kucriot  (90mr;  0,24mmornb) Ta  3-geKknagnHosun-9-geokco-9a-asa-9a-(-(y-amiHonponin)-9a-romoepuTpoMilnHy A
(150mr; 0,24Mmonb), opepkyBanu 6ini kpuctanu (138wmr).

Cnonyka 17

LLnaxom npoBeneHHst peakuii
601, 90-AnTop-11p,17a-Anrinpoken-16 o -meTun-3-okcoaHapocta-1,4-aieH-17 p-kapboHosoi kucnotu (94mr; 0,24mMmonb)
Ta 3-AeknagmHosun-9-geokco-9a-asza-9a-(-(y-amiHonponin)-9a-romoeputpomiuuHy A (150mr; 0,24mmornb), ogepxysanu
6ini kpuctanu (163wmr).

Cnonyka 18

Lnsxom nposeaeHHa peakuii 11 p,17q-AnriapokcnaHapocT-4-eH-3-oH-17 p-kapboHoBoi kucnotun (84wmr; 0,24MMonb)
Ta 3-AeknagmHosun-9-geokco-9a-aza-9a-(-(y-amiHonponin)-9a-romoeputpomiunHy A (150mr; 0,24mmorb), ogepxysanu
6ini kpuctanu (112wmr).

Cnonyka 19

Lnaxom nposefdeHHs peakuii 9 o-hTop-11p,17o-Aurigpoken-16 o-meTun-3-okcoanapocta-1,4-aieH-17 p-kapboHoBoi
kucriot  (110mr; 0,29mmornb) Ta  3-AeknaguHoOsun-9-aeokco-9a-asa-9a-(-(y-amiHonponin)-9a-romoeputpoMiuuHy - A
(185wmr; 0,29Mmorb), oaepkyBanu 6ini kpuctanu (155wmr).

Mpuknag 6

Cnonyka 20

[o cycnensii cTepeoisomepHoi kucrnotn (20 R/S)-11p,17,20-Tpurinpokcu-3-okcoaHapocta-1,4-gieH-21-kapboHoBoi
kucnotn (200mr; 0,53mmornb) y cyxomy CHoCl, (5mn) nig aproHom popasanu 0,760mMn TpueTunamiHy, 160mMr
(1,2mmonb) 1-rigpokcnbenHsoTpuasony, 460mr (0,58mmonb) 9-aeokco-9a-asa-9a-(y-amiHonponin)-9a-roMoepuTPoOMILUHY
A i 470mr (2,45mmonb) 1-(3-aumeTrnnamidonponin)-3-etun-kapbogiimig rigpoxnopuay. PeakuiiHy cymilw nepemiwysanu
npoTsroM 24 rogvH Npu KiMHaTHIA TemnepaTypi, NOTiIM BUNapoBanu 4O MeHLWOoro o6'eMy y poOTOPHOMY BUMaPHWKY Ta
ouvllanu Ha cunikarenbHid koroHui (emaHT: CHCI;:CH;OH:NH,OH = 6:1:0,1). OpepxyBanu 405Mr npogykTy
(Tabnuus 1).

Mpwuknag 7

Cnonyka 21

o posunHy 9u-dTop-11p,17¢-Auriapokcu-16 o-metun-3-okcoanapocta-1,4-gien-17 f-kapboHoBoi kucrnotn (135mr;
0,35Mmonb) y cyxomy DMF (3mn) nopasanu kapboHart kanito (49wmr; 0,35MMonb). PeakuiliHy cyMmill nepemiwysanu npu
0°C y notoui aproHy, a notim gogasanu po3dnH 311mr (0,39mmonb) npomikHoT cnonykn M9 y 4mn cyxoro DMF. [Micna
nepemillyBaHHS NpoTAroM 5 OHIB npu KiMHaTHIN TemnepaTypi, DMF BunaptoBanu y poTOPHOMY BUMAPHUKY, a 3anuLwok
ouullany Ha cunikarenbHiin konoHui, (emoaHT: CHCI3:CH;OH:NH,OH = 10:1:0,1). OpepxyBanu 53mr ouniieHoro
npoaykty (Tabnuua 1).

Mpuknag 8

Cnonyka 22

Ho posunHy 6q,9a-andTop-11p,17c-aurinpokcn-16q-meTnn-3-okcoangpocrta-1,4-aieH-17 f-kapboHOBOT  KMCOTU
(100mr; 0,25mMmonb) y cyxomy DMF (3mn) pomaBanu kapboHaTt kanito (35wmr; 0,25Mmonb). PeakuinHy cymiw
nepewmiwysanu npu 0°C y noToui aproHy, a noTiMm gogasanun posduH 252mr (0,28Mmonb) npomixkHoi cnonykn M7, oe Ry
aBnsie coboto knagunHoay, y 4mn cyxoro DMF. lNicna nepemiwyBaHHa NpoTAroM 2 gHiB Npw KiMHaTHIA Temnepatypi, DMF
BMNapioBany y pPOTOPHOMY BUNApPHWKY, & 3aluWoK OoYulanuM Ha  cunikarenbHid  KOMoHUi, (enoaHT:
CHCI3:CH3;0H:NH,OH = 12:1:0,1). OgepxxyBanu 42mr ouunileHoro npogykty (Tabnuuga 1).

Cnonykun 23 i 24 ogep:yBanu y cnocid, onvcanuin B Mpuknaai 8. BoHn HaBegeHi y Tabnuyi 1.

Cnonyka 23

LLinaxom npoeaeHHs peakuii 9 o-pTop-11p,17a-ANriApoKen-16 o-meTnn-3-okcoanapocta-1,4-nieH-17 p-kapboHoBoi
kmcriotn (99mr; 0,26mmonb) Ta 285mr (0,31mmonb) npomikHoi cnonyku M7, ge R, sBnsie coboto knaguHosy,
opepxyBanu 6ini kpuctanu (42mr).

Cnonyka 24

LLnaxom npoBeneHHst peakuii
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9o-xnop-6o-pTop-11p,17 -aurinpoken-16 o-meTunn-3-okcoaHapocta-1,4-gieH-17 g-kapboHoBoi KNCroTKn (81wmr;
0,20Mmonb) Ta 222mr (0,24Mmonb) npoMixkHo! cnonykn M7, oe Ry aBnsie coboto knaguHosy, ogepxkysanu 6ini kpuctanu
(54mr) (Tabnuus 1).

Mpwuknag 9

Cnonyka 25

Jo posunHy 9a-dbTop-11p,170-AMUriapoKen-16 o-MeTnun-3-okcoaHapocTa-1,4-aieH-17 3-kapboHosoi  kucrnotu (83wr;
0,22mmonb) y cyxomy DMF (3mn) gogaeanu kapGoHart kanito (30mr; 0,22MMonb). PeakuiliHy cyMill nepemiwysanu npu
0°C y noToui aproHy, a notiMm gogaBanu po3ynH 182mr (0,24Mmonb) npomixHoi cnonyku M7, oe R, saBnse coboto
rigpokcuneHy rpyny, y 4mn cyxoro DMF. lMicns nepemiwyBaHHs npoTaroM 24 rogunH npy KiMHaTHIA Temnepatypi, DMF
BUNaploBanu y poTOpHOMY BMNAPHUKY, @ 3arnuLoK ovunLani Ha curikarensHii konoHui (entoanTt: CHCl;:CH;OH:NH,OH
=10:1:0,1). OgepxxyBanu 57Mr o4nLLEHOro NPOAYKTY.

Cnonyku 26 i 27 ogep:yBanu y cnocid, onvcanuin B Mpuknaai 9. BoHn HaBegeHi y Tabnumyi 1.

Cnonyka 26

Lnsxom npoeedeHHs peakuii 6 o-hTop-11p,17 o-Aunrigpoken-16 o-meTun-3-okcoanapocta-1,4-gieH-17 p-kapboHoBoi
kucnoTtun (85wmr; 0,22mMmonb) Ta 225mr (0,25MMonb) npomikHoi cnonykn M7, ne R, siBnsie coboto rigpoKcunbHy rpyny,
opepysanu 6ini kpuctanu (20mr).

Cnonyka 27
LLnaxom npoBeneHHst peakuii
o-xnop-6o-pTop-11p,17 w-auriapokeu-16 o-meTunn-3-okcoaHapocta-1,4-aieH-17 g-kapboHoBoi KUCrnoTun (100wmr;

0,24mmonb) Ta 200mr (0,26MMornb) npomixkHoT cnonykn M7, e R, aBnae coboto rigpokcunbHy rpyny, ogepxxyeanu 6ini
Kpuctanu (59mr).

Mpwuknag 10

Cnonyka 28

Jo posunHy 9u-dbTop-11p,170-AMriapoken-16 o-MeTun-3-okcoaHapocTa-1,4-aieH-17 3-kapboHosoi  kucrnotu (80mr;
0,21mmonb) y cyxomy DMF (3mn) nomaeanu kapboHaTt kanito (30mr; 0,21Mmornb). PeakuinHy cymill nepemiwysanm
NPOTSAroOM FOAMHU NPW KIMHATHIM TemnepaTtypi y noToui aproHy, a noTiM gogasBanu posyuH 163mr (0,23mMmornb)
3-O-geknagnHoaunn-6-O-meTnn-3-okcoepnTpomiynH-9-O-(2-6pometmn)okcumy y 3mn cyxoro DMF. PeakuinHy cymiw
HarpiBanu npotsarom 4 roguH npu 100 °C. [MoTiMm oxonogxyBanu [oO KiMHaTHOI TemnepaTypu i gomasanu 40mn
eTunayeTaty i Bogun (1:1). OpraHivHi Wwapw Bigginsanu, npoMMsanyu Boao i BUCyWyBanu Hag 6e3BogHUM kapboHaToMm
Kanito. 3anuLioK ounLwani Ha cunikarefbHiin KOMOoHLi i3 CMCTEMOK PO3YUHHKMKIB XNopodopM:MeTaHom:amiak = 10:1:0,1.
Opepxyeanu 160mMr 6innx kpuctanie (Tabnvyga 1).

dopmyrna BMHaxony

1. Cnonyka copmynu |

e
M sBnde coboto MakponigHy cyboauHULo, ika Mae BNacTMBICTb HaKonWuyBaTUCh B 3ananbHWUX KIiTUHaX i sKy
BMEGMpPaloTb 3 rpynu, WO CKnaaaeTbes 3:
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, M1

ne

R{ € BOOHEM YN MeTWUMBHOI rpynoto,

R, i Rz obuaBa € BogHem abo pa3oM yTBOPIOIOTb 3B'A30K, abo

R, € amiHorpynoto cy6ecTpykTypm

-NR'R"

ne R’ ta R” MoxyTb OyTWU, He3anexHo OAWH Bif OQHOMO, BOAHEM 4YM Byab-siKOK ankinbHot abo LMKnoarkinbHOK
rpynoto, Wo mae 1-6 aTomis ByrfeLto, 3a yMOBMU, Lo Todi Rz € BogHeM,

R4 € rigpokcunbHoto abo KnaguHO3WBHOK MPYNO CTPYKTYPU
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, M2

ne

R{ € BOOHEM Y/ MeTUMBHOI rpynoto,

R, i Rz obuasa € BogHem abo pa3oM yTBOpHOIOTE 3B'A30K, abo

R, € amiHorpynoto cybcTpykTypm

-NR'R’,

ne R’ ta R” MoxyTb OyTW, He3anexHo OAWH Big OAHOro, BOAHEM YW Oynab-sikolo ankinbHoto abo
rpynoto, Wwo mae 1-6 atomiB Byrnewto, 3a ymMoBU, Wo Toai R; € BogHeM,
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R4 moxe 6yTn Byab-siKoto ankineHo rpynoto, Wwo mae 1-4 atomis ByrfeLto, GinbLl NPUAHATHO, METUIbHOI rPYynoio;

, M3

ne

R4 € BoOHEM YM METUNBHOI rpynoto,

R, i Rz obuaea € BogHem abo pa3oM yTBOPHOIOTE 3B'A30K, abo

R, € amiHorpynoto cybcTpykTypm

-NR'R",

ne R' tTa R" MoxyTb OyTn, HesanexHo ogvH Big OQHOro, BoAHEM 4K Byab-AKoK ankinbHo abo uuknoarnkinsHow
rpynoto, Wo mae 1-6 aTomiB ByrfeLto, 3a yMOBMU, Lo Todi R; € BogHeM,

R, € rinpokcuneHo abo KNaguHO3WMBHOK MPYNOK CTPYKTYPU
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, M4

ne

R{ € BOOHEM YN MeTWUIBHOI rpynoto,

R, i Rz obuasa € BogHem abo pa3oM yTBOPIOIOTb 3B'A30K, abo

R, € amiHorpynoto cy6cTpykTypm

-NR'R’,

ne R’ ta R” MoxyTb OyTWU, He3anexHo OAWH Bif OQHOMO, BOOAHEM 4YM ByOb-siKOK ankinbHot abo LMKnoarkinbHOH
rpynoto, Wo mae 1-6 aTomis ByrfeLto, 3a yMoBM, Lo Todi Rz € BogHeM,

R4 € rigppokcunbHo abo KnaguHO3UbHOK MPYNoK CTPYKTYPU
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, M5

ne

R{ € BOOHEM YK MeTWUMBHOI rpynoto,

R, i Rz obuasa € BogHem abo pa3oM yTBOPHOIOTE 3B'A30K, abo

R, € amiHorpynoto cybCcTpyKkTypur

-NR'R’,

ne R’ ta R” MoxyTb OyTW, He3anexHo OAMH Bif OQHOMO, BOAHEM 4YM Byab-siKol ankinbHot abo LMKnoarkinbHOH
rpynoto, Wo mae 1-6 atomis ByrneLto, 3a ymoBM, Lo Todi Rz € BogHeM,
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R, € rigppokcunsHoo abo KnagMHO3UMBHOK rPYMo CTPYKTYPU:

, M6
ne
R, € BOAHEM YK aLEeTUMBHOK PYMoto,
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R, i Rz obnaBa € BogHem abo pa3om yTBOPHOOTb 3B'I30K, abo

R, € amiHorpynoto cybcTpykTypm

-NR'R’,

ne R’ ta R” MoxyTb OyTWU, He3anexHo OAWH Bif OQHOrO, BOAHEM 4YM ByOb-siKOK ankinbHot abo LMKnoarkinbHOH
rpynoto, Wo mae 1-6 atomis ByrneLto, 3a ymoBM, Lo Todi Rz € BogHeM,

R, € rinpokcunbHoo abo KnaguHO3WUMBHOK MPYNO CTPYKTYpU

R5 Moxe 6yTu 6yab-akoto ankinsHo rpynoto, Wwo Mae 1-4 aTomiB Byrneuo, Ginbll NPURHATHO, METUSBHOIO MPYyNoto,
i A o3Hayae npoTm3anarnbHy CTepoigHy cyboguHuLto, BUGpaHy 3 rpynu, Wo CKafaeTbes 3:
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, A1
ne Z o3Havae kuceHbs abo NH rpyny,

R siBnsie coboto BogeHb abo rigpokcunbHy Y O-auuneHy Yn O-ankinsHy rpyny,
R, € BogHEeM 4n MeTUIbHOI Ipynoto, ka Moxe ByTu opieHToBaHa y ﬁ un

X4 € BogHeM abo ranoreHomM,
X, € BogHeM abo ranoreHom,

npuYoMy ranoreH oasHadae dTop, xrop abo 6pom, 1,2-nofioxeHHA Moxe 6yTh nogsiiHUM abo oguHapHWUM

BYrneLb-BYIMELEBNM 3B'A3KOM,
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, A2
ne Z o3Havae kuceHs abo NH rpyny,
R siBnsie coboto BogeHb abo rigpokcunbHy Y O-auuneHy Yn O-ankinsHy rpyny,
R, € BoOHEM 4u auunsHo rpynoto,
X4 € BogHeM abo ranoreHom,
X5 € BogHeM abo ranoreHom, Npu4oMy ranoreH o3Hadae drop, xsop abo 6pom,
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A3

abo T cTepeoisoMepHi hopMu, Ae 1,2-NoNoXKEHHA 03Ha4Yae Hacu4YeHNn abo HeHacu4YeHWIn NoABINHNIA 3B'A30K, Ae Z €

kncHem abo NH rpynoto,

R, € BogHeM, HepoaranyeHum abo posranyKeHUM BYIMEBOAHEBUM NaHLIOXKOM 3 1-4 aToMamu Byrneuto,
R, € BogHeM, HeposranyxeHuMm abo posranyXeHuM BYrMeBOAHEBUM nNaHutoxkoMm 3 1-10 aTomamu Byrneuo, 3a

ymoBH, Wwo R4 i R, ogHo4acHo He € BogHemMm,
X4 € BogHeM abo ranoreHom,
X, € BogHeM abo ranoreHom,
NpU4OMYy rarioreH osHaqae gtop, xrnop abo Gpom;
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A4

abo i cTepeoizomepHi hopmu, e 1,2-NonoXKeHHs1 03HavYae HacuyYeHuin abo HeHacu4eHnn NoaBiIHUIA 3B'A30K, Ae Z €
KncHem a6o NH rpynoto,

R, € BogHeM, HeposranyxeHum abo posranyXeHuM BYrTieBOOHEBUM NaHLUKKKOM 3 1-4 aToMamu ByrneLo,

R, € BogHeM, HeposranyXeHum abo posrany’KeHUM BYrTeBOOAHEBMM naHuikkoM 3 1-10 atomamu Byrneuto, 3a
ymoBH, Wwo R4 i R, ogHo4acHo He € BOAHEM,

X4 € BogHeM abo ranoreHom,

X5 € BogHeM abo raroreHoM, NpuyoMy ranoreH o3Hadae drop, xsop abo 6powm;
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A5

abo i cTepeocizoMepHi popmu, ae 1,2-NoNoKEHHA 03Ha4Yae Hacu4eHUin abo HeHacMYeHUn NOABINHNIA 3B'A30K,

R1 € BogHeM, Hepo3sranyxeHum abo po3aranyXeHuM BYrTIeBOOHEBUM NaHLUKXKKOM 3 1-4 aToMamu ByrfeLo,

R, € BogHeM, Hepo3sranyXeHum abo posrany>KeHUM BYrfeBOAHEBMM naHutkkoM 3 1-10 atomamu Byrneuto, 3a
ymoBu, wo R4 i R, ogHo4acHo He € BoAHeEM,

X4 € BogHeM abo ranoreHom,

X5 € BogHeM abo ranoreHoM, NpuyoMy ranoreH o3Hadae dTop, xyop abo 6powm;
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, A6
Ae Z o3Havae kuceHb abo NH rpyny, R, siBnsie coboto BogeHb abo rigpoKCUIbHy rpyny 3 BinlbHUM BogHeM abo
rigpokcunbHy rpyny Yn O-auunbHy Yn O-ankinbHy rpyny,

R, € BOQHEM YK METUMBHOK MPYMoIo, Aka MOXe BYTU opieHToBaHa y ﬁ um NOMOXEHHI,
 p—

R; € BogHem abo pagukanom KMCnoTu, Wwo MicTuTb 1-4 atomu Byrnewto,

X, € BogHeM abo ranoreHom,

X5 € BogHeM abo ranoreHom,

Nnpu4oMy rarioreH o3Havae Top, xyiop abo 6pom,

1,2-NONOXKEHHsT Moxe OyTu noaBiiHMM abo oaWHapHWM BYrneub-ByrneueBuM 3B'A3KOM, a L o3Hadae niHKep, Lo
3B'A3ye cyboamHuLto M 3 A, abo Tl hapmMaLeBTUYHO NPUINHATHE Ciflb YW CombBar.

2. Cnonyku, iX coni Ta conbBaTtu CTpyKTypH |

AKi BigpisHalTbCA TUM, Wo M e makponigHoto cyboaunHuueto dopmyn
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, M1

ne

R{ € BOOHEM YN MeTWUMBHOI rpynoto,

R, i Rz obuaBa € BogHem abo pa3oM yTBOPIOIOTb 3B'A30K, abo

R, € amiHorpynoto cy6ecTpykTypm

-NR'R’,

ne R’ ta R” MoxyTb OyTWU, He3anexHo OAWH Bif OQHOMO, BOAHEM 4YM Byab-siKOK ankinbHot abo LMKnoarkinbHOK
rpynoto, Wo mae 1-6 aTomis ByrfeLto, 3a yMOBMU, Lo Todi Rz € BogHeM,

R4 € rigpokcunbHoto abo KnaguHO3WBHOK MPYNO CTPYKTYPU
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, M2

ne

R{ € BOOHEM Y/ MeTUMBHOI rpynoto,

R, i Rz obuasa € BogHem abo pa3oM yTBOpHOIOTE 3B'A30K, abo

R, € amiHorpynoto cybcTpykTypm

-NR'R’,

ne R' Ta R” MoXyTb OyTW, HesanexHo oguH Big ogHOro, BoOAHEM 4M Byab-akolo arkinbHow abo
rpynoto, Wwo mae 1-6 atomiB Byrnewto, 3a ymMoBU, Wo Toai R; € BogHeM,
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R4 moxe 6yTn Byab-siKoto ankineHo rpynoto, Wwo mae 1-4 atomis ByrfeLto, GinbLl NPUAHATHO, METUIbHOI rPYynoio;

, M3

ne

R4 € BoOHEM YM METUNBHOI rpynoto,

R, i Rz obuaea € BogHem abo pa3oM yTBOPHOIOTE 3B'A30K, abo

R, € amiHorpynoto cybcTpykTypm

-NR'R”,

ne R’ ta R” moxyTb 6yTn, HesanexHo ogvH Big OQHOro, BooHEM 4uM Byab-AKoK ankinbHo abo uuknoarnkineHow
rpynoto, Wo mae 1-6 aTomiB ByrfeLto, 3a yMOBMU, Lo Todi R; € BogHeM,

R, € rinpokcuneHo abo KNaguHO3WMBHOK MPYNOK CTPYKTYPU
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, M4

ne

R{ € BOOHEM YN MeTWUIBHOI rpynoto,

R, i Rz obuasa € BogHem abo pa3oM yTBOPIOIOTb 3B'A30K, abo

R, € amiHorpynoto cy6cTpykTypm

-NR'R’,

ne R’ ta R” MoxyTb OyTWU, He3anexHo OAWH Bif OQHOMO, BOOAHEM 4YM ByOb-siKOK ankinbHot abo LMKnoarkinbHOH
rpynoto, Wo mae 1-6 aTomis ByrfeLto, 3a yMoBM, Lo Todi Rz € BogHeM,

R4 € rigppokcunbHo abo KnaguHO3UbHOK MPYNoK CTPYKTYPU
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, M5

ne

R{ € BOOHEM YK MeTWUMBHOI rpynoto,

R, i Rz obuasa € BogHem abo pa3oM yTBOPIOIOTE 3B'A30K, abo

R, € amiHorpynoto cybCcTpyKkTypur

-NR'R’,

ne R’ ta R” MoxyTb OyTW, He3anexHo OAMH Bif OQHOMO, BOAHEM 4YM Byab-siKol ankinbHot abo LMKnoarkinbHOH
rpynoto, Wo mae 1-6 atomis ByrneLto, 3a ymoBM, Lo Todi Rz € BogHeM,
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R, € rigpokcunbHolo abo KnaguHOSUBHOK FPYNok CTPYKTYPK

, M6
ne
R, € BOAHEM YK aLEeTUMBHOK PYMoto,
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R, i Rz obnaBa € BogHem abo pa3om yTBOPHOOTb 3B'I30K, abo

R, € amiHorpynoto cybcTpykTypm

-NR'R’,

ne R’ ta R” MoxyTb OyTWU, He3anexHo OAWH Bif OQHOrO, BOAHEM 4YM ByOb-siKOK ankinbHot abo LMKnoarkinbHOH
rpynoto, Wo mae 1-6 atomis ByrneLto, 3a ymoBM, Lo Todi Rz € BogHeM,

R, € rinpokcunbHoo abo KnaguHO3WUMBHOK MPYNO CTPYKTYpU
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R5 Moxe 6yTu 6yab-akoto ankinsHo rpynoto, Wwo Mae 1-4 aTomiB Byrneuto, Ginbll NPURHATHO, METUSBHOIO MPYMoto;

i A e npoTusanankeHo cyboanHuueto opmyn:
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, A1

Ae Z o3Havae kuceHb abo NH rpyny, R, siBnsie coboto BoaeHb abo rigpokcuneHy 4n O-auunbHy Y O-ankinbHy

reyny,
R, € BogHEM YK MeTUNBHO Mpynoto, sika MoXe ByTi opieHToBaHa y ﬁ ym
L p—

X4 € BogHeM abo ranoreHomM,

X, € BogHeM abo ranoreHom,

npUYoOMy rarioreH osHadae ptop, xrop a6o Gpom,

1,2-nonoxeHHsa Moxe ByTu nogsiiHUM a6o ofMHAPHUM BYTTELb-BYITeLEBUM 3B'A3KOM,
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, A2

ne Z osHadae kuceHb abo NH rpyny, Ry aBnsie coboto BogeHb abo rigpokcunbHy Y O-auunbHy Ym O-ankinbHy

rpyny,
R, € BogHEM YU aluIIbHOK TPynoto,
X, € BogHeM abo ranoreHom,
X5 € BogHeM abo ranoreHom,
npuUYoMy rasioreH osHadae pTop, xrop abo 6pom,
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A3

abo ix cTepeoisoMepHi hopmu, e 1,2-NONOXKEHHST 03Ha4Yae Hacu4eHMin abo HeHacU4YeHWA NOABINHWIA 3B'A30K, e Z €

kncHem abo NH rpynoto,

R, € BogHeM, HepoaranyeHum abo posranyKeHUM BYIMEBOAHEBUM NaHLIOXKOM 3 1-4 aToMamu Byrneuto,
R, € BogHeM, HeposranyxeHuMm abo posranyXeHuM BYrMeBOAHEBUM nNaHutoxkoMm 3 1-10 aTomamu Byrneuo, 3a

ymoBH, Wwo R4 i R, ogHo4acHo He € BogHemMm,
X4 € BogHeM abo ranoreHom,
X, € BogHeM abo ranoreHom,
NpU4OMYy rarioreH osHaqae gtop, xrnop abo Gpom;
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A4

abo ix cTepeoizoMepHi bopmu, Ae 1,2-NoMoXeHHA 03Ha4Yae Hacu4eHnn abo HeHacu4eHnin NoaBiIkHWUIA 3B'A30K, Ae Z €

KncHem a6o NH rpynoto,

R, € BogHeM, HepoaranyeHum abo poaranyKeHUM BYITIEBOAHEBUM NaHLIOXKOM 3 1-4 aToMamMu ByrneLio,
R, € BogHeM, HeposranyxeHuM abo posranykeHuM BYIMeBOAHEBUM naHutoxkoMm 3 1-10 aTomamu Byrneuto, 3a

ymoBH, Wwo R4 i R, ogHo4acHo He € BOAHEM,
X4 € BogHeM abo ranoreHom,
X5 € BogHeM abo ranoreHom,
NpU4OMYy rarioreH osHaqae gTop, xrop abo bpom;
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A5

abo ix cTepeoisoMepHi hopmu, e 1,2-NONoKEHHS 03Ha4Yae HacM4YeHUn abo HeHacU4YeHNIn NOLBIMHUIA 3B'A30K,

R1 € BogHeM, Hepo3sranyxeHum abo po3aranyXeHuM BYrTIeBOOHEBUM NaHLUKXKKOM 3 1-4 aToMamu ByrfeLo,

R, € BogHeM, Hepo3sranyXeHum abo posrany>KeHUM BYrfeBOAHEBMM naHutkkoM 3 1-10 atomamu Byrneuto, 3a
ymoBu, wo R4 i R, ogHo4acHo He € BoAHeEM,

X4 € BogHeM abo ranoreHom,

X5 € BogHeM abo ranoreHom,

NpU4OMYy rarioreH osHaqae gpTop, xrop abo 6powm;
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, A6
Ae Z o3Havae kuceHb abo NH rpyny, R, siBnsie coboto BogeHb abo rigpoKCUIbHy rpyny 3 BinlbHUM BogHeM abo
rigpokcunbHy rpyny Yn O-auunbHy Yn O-ankinbHy rpyny,

R, € BOQHEM YK METUMBHOK MPYMoIo, Aka MOXe BYTU opieHToBaHa y ﬁ um NOMOXEHHI,
 p—

R; € BogHem abo pagukanom KMCnoTu, Wwo MicTuTb 1-4 atomu Byrnewto,

X, € BogHeM abo ranoreHom,

X5 € BogHeM abo ranoreHom,

Nnpu4oMy rarioreH o3Havae Top, xyiop abo 6pom,

1,2-nonoxeHHs Moxe 6yTn noaBiNHUM abo OAMHApPHUM BYrnelb-BYyrieLeBnM 3B'S3KOM,

i L € naHytoxxkom chopmynu

-CR1R2(CR3R4),CRsRe-,

ae Ry, Ry, Rs, R4, Rs, Rg MoxyTb 6yt BogHeMm, C,-C,-ankinom, apurnom, MeTOKCH, rarnoreHoM, rigpokcu abo
MepkanTo rpynamu, e n € 1-10, i ogHa un kinbka -CRzR4-rpyn MoxyTb 6yTn 3aMilleHi kncHeMm, Cipkoto, apoMaTUu4HUM
A0POM YK aMmiHOrpynolo, Wo AOAATKOBO MICTUTb BodeHb, abo C 4-C, ankinbHoto abo apunbHoto rpynoto, abo R4, Ro,
Rz, R4, Rs, Rg MOXyYTb TakoX pa3oM yTBOPIOBATW OAMH YU Kinbka NOABIMHUX YM NOTPIMHUX 3B'A3KIB Y NAHLIOXKY, TakuM
YMHOM YTBOPIOKOUM arkeHin abo arnkiHin, 3a ymoBw, WO NpuHaiMHi ogHa MeTUNeHoBa rpyna po3TalloBaHa B NOMOXKeEHHI,
B SIKOMY 3B'AisyBanbHa rpyna L 3B'a3aHa 3 cyboguHuueto A.

3. Cnonyka Ta cinb 3a 6yab-skum 3 nn. 1-2, aki BigpisHAOTbCA TUM, WO MakponigHa cybogmHuus M cTpyktypm |
nofaHa sarasnbHOK CTpyKTypoto M1,

ae

R4 € MmeTunsHoto rpynoto,

R, € aumeTunamiHorpynoto,

3a yMoBM, Wo ToAi R3 € BogHeM,

R4 o3Havae knaguHoay,
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R4 i R MOXyTb Takox pasom yTBoptoBaTW kapboHinbHY rpyny,

i cTepoigHa cyboanHuusa cTpykTypu | sBnsie coboto ogHy 3 cTpykTyp A1 - A4 i A6,

ne A1 BusHadeHay nn. 1i 2,

ne Z asnsie coboto knceHb abo NH rpyny,

R aBnae coboto rigpokcuneHy rpyny, ska Moxe MaTW BinNbHWIA BogeHb abo [OAaTKOBO arkirioBaHa ankinbHo

rpynot R', wo mae 1-4 atomie Byrrewo, Ginbll NPUAHATHO, METUIBHOK MPYNoto,

R, € BOOHEM Y1 MeTUMBHO rpynoto,

X4 € BogHeM abo dpTOopOoM,

Xo € BOogHeEM,

ne A2 BusHadeHa y nn. 1i 2,

ne Z asnsie coboto knceHb abo NH rpyny,
R4 € BogHewm,

R, € BogHem,

X1 € dpTOopom,

X5 € BogHewMm,

ne A3 BusHadeHa y nn. 11 2,

ne Z asnsie coboto knceHb abo NH rpyny,
1,2-NOMNOYEHHS € HEHAaCU4YEeHUM,

R4 i Ry aBnsoTh cobolo MeTUmbHI rpynu,
X, € dpTopom,

X5 € pTOpOM,

ne A4 BusHadeHay nn. 11 2,

ne Z aBnsie coboto knceHb abo NH rpyny,
1,2-NONOXEHHSA € HEHaCUYEeHUM,

R1 i Ry aBnsoTe coboto MeTUmbHI rpynu,
X1 € bTopom,

Xo € pTOpOM,

ne A6 BusHadeHa y nn. 11 2,

ne Z asnse coboto knceHs abo NH rpyny,
1,2-NONOXKEHHS € NOABIAHUM BYrTeLb-BYrTeLEBUM 3B'A3KOM,
R4 € rigpokcunsHoto rpynoto,

R, € BOoOHEM YU MEeTUMIbHOK Tpynol Y ﬁ abo NonoXeHHi,  GinbLw
o p—

MPUAHATHO, B ! _ TONOXeHHI,
& o~

R3 € BogHeMm,

X, € BogHeM, dhTopoM abo XIopoMm,

X5 € BogHeM abo dpTopom,

Ae naHutoXoK L Takuii, Sk BU3HadeHo y n. 2,

ae Ry - R4 € BogHeM, i n gopisHioe 1-10.

4. Cnonyka Ta cinb 3a 6ygb-akMmM 3 nn. 1-2, aki BiApi3HATbCA TUM, WO MakponigHa cyboanHmua M ctpyktypu |

nofgaHa 3aranbHO CTpyKTypoto M2,

e
R4 € BogHem,

R, € aumeTunamiHorpynoto,

3a yMoBM, Wo Toai R; € BogHemMm,

R4 € meTuneHoto rpynoto,

i cTepoigHa cyboamHuusa cTpykTypu | siBnsie coboto ogHy 3 cTpykTyp A1 - A4 i A6,

ne A1 BusHadeHay nn. 1i 2,

ne Z asnsie coboto knceHs abo NH rpyny,

R, aBnae coboto rigpokcuneHy rpyny, sika MoXe MaTW BiNbHWMA BogeHb abo JoAaTKOBO arkifioBaHa ankinbHo

rpynoto R', wo mae 1-4 atomie ByrrewLo, GinbLll NPUAHSATHO, METUITBHOK TPYNOIo,

R, € BOOHEM YK MeTUMbHOI rpynoto,

X, € BogHeM abo hTopom,

X5 € BogHeM,

ne A2 BusHadeHa y nn. 11 2,

ne Z aBnsie coboto knceHb abo NH rpyny,
R4 € BogHeMm,

R, € BogHewm,

X, € dpTopom,

X, € BogHeM,

ne A3 BusHadeHa y nn. 11 2,
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ne Z ansie coboto knceHb abo NH rpyny,

1,2-NONOXEHHS € HEHAaCUYEHUM,

R, i R, aBnaoTb coboto MeTUnbHI rpynu,
11 Ro

X, € dpTopom,

X5 € dpTopom,

ne A4 BusHadveHay nn. 11 2,

ne Z asnsie coboto knceHs abo NH rpyny,

1,2-NONOYXEHHS € HEHAaCUYEHUM,

R4 i R, aBnstoT cobolo MeTUNMBHI rpynu,
112

X4 € pTOpOM,

X5 € pTOpOM,

ne A6 BusHadeHa y nn. 11 2,

ne Z saensie coboto knceHs abo NH rpyny,

1,2-NONOXKEHHS € NOABIMHUM BYrfeLb-BYrieLeBnM 3B'S3KOM,

R4 € rinpokcunbHO0 rpynoto,
1

R, € BogHEM 4M MeTWUMbHOK  [pynol Y ﬁ abo -nonoxeHHi,  GinbLw
L p—

NPUAHATHO, B : _ MOTOXeEHHI,
& o~

Rs € BogHewm,

X4 € BogHeM, chTopoM abo Xnopom,

X5 € BogHeM abo hTopom,

e naHuoXokK L Takuni, Sk BU3Ha4eHo y n. 2,

Ae R4 - R4 € BogHeMm, i n gopisHioe 1-10.

5. Cnonyka Ta cinb 3a 6yab-skum 3 nn. 1-2, aki BigpisHAOTbCA TUM, Wo MakponigHa cybogmHuus M cTpyktypm |

nofgaHa 3ararnbHOK CTpYKTypoto M3,

e
R4 € BogHewm,

R, € anmeTunamiHorpynoto,

3a yMoBM, Wo ToAi R3 € BogHeM,

R4 i Rs MOXyTb pazom yTBoptoBaTu kapOoHinsHy rpyny,

i cTepoigHa cyboanHuua cTpykTypu | sBnsie coboto ogHy 3 cTpykTyp A1 - A4 i A6,

ne A1 BusHadeHay nn. 11 2,

ne Z aBnsie coboto knceHs abo NH rpyny,

R aBnae coboto rigpokcunbHy rpyny, sika MoXe MaTW BinbHWIA BoaeHb abo [oAaTKoBO arkifioBaHa asnkinbHoo

rpynoto R’, wo mae 1-4 atomis Byrneyto, 6inbl NPUAHATHO, METUSBHOI MPYNOH,

R, € BOOHEM UM MeTWUMBHO rpynoto,

X4 € BogHeM abo dpTOopoMm,

X5 € BogHeM,

ne A2 BusHadveHa y nn. 11 2,

ne Z asnsie coboto knceHs abo NH rpyny,
R4 € BogHewm,

R, € BogHem,

X4 € pTopom,

X5 € BogHeM,

ne A3 BusHadeHay nn. 11 2,

ne Z sasnsie coboto knceHbs abo NH rpyny,
1,2-NOMNOXEHHSA € HEHAaCUYEHUM,

R4 i Ry sBnsitoTe coboto MeTUrbHI rpynu,
X, € dpTopom,

X5 € pTOpOM,

ne A4 BusHadeHa y nn. 11 2,

ne Z aBnsie coboto knceHb abo NH rpyny,
1,2-NONOXEHHSA € HEHaCUYEHUM,

R; i Ry aBnsoTe coboto MeTUmbHI rpynu,
X1 € bTopom,

Xo € pTOpOM,

ne A6 BusHadveHa y nn. 11 2,

ne Z asnsie coboto knceHs abo NH rpyny,
1,2-NONOXKEHHS € NOABIMHUM BYTTELb-BYITIELEBUM 3B'S3KOM,
R4 € rigpokcunsHoto rpynoto,
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R, € BOOHEM YU METUMBHOK  rPynow Y ﬁ abo nonoxewHi,  6inbLu
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NPUAHATHO, B 3 _ TONIOXEHHI,
&~

Rs € BogHewm,

X4 € BogHeM, dhTopoM abo XIopoMm,

X, € BogHeM abo gpTopom,

e naHutoXokK L Takunid, Sk BU3HadeHo y n. 2,

ae R4 - R4 € BogHeM, i n gopisHioe 1-10.

6. Cnonyka Ta cinb 3a 6yab-skum 3 nn. 1-2, ski BigpisHATbCA TUM, WO MakponigHa cybogmHuus M cTpyktypm |
nogaHa 3aranbHOoo CTpyKTypoto M4,

e

R4 € BogHem,

R, € aumeTunamiHorpynoto,

3a yMoBM, Wo Toai R3 € BogHemMm,

R4 € knagnHo3oto abo rigpoKCUNBHOK rpynoto,

i cTepoigHa cyboanHMusa cTpykTypu | sBnsie coboto ogHy 3 cTpykTyp A1 - A4 i A6,

ne A1 BusHadeHay nn. 112,

ne Z asnsie coboto knceHb abo NH rpyny,

R; aBnae coboto rigpokcuneHy rpyny, sika MoXe MaTW BinNbHWMA BogeHb abo JOAaTKOBO arkifioBaHa asnkinbHo
rpynoto R’, wo mae 1-4 atomis Byrnewto, 6inbl NPUAHATHO, METUSBHOIO TPYMOLo,

R, € BOOHEM Y1 MeTUMBHOI rpynoto,

X4 € BogHeM abo ¢TOopOoM,

X, € BogHeM,

ne A2 BusHadeHa y nn. 11 2,

ne Z aensae coboto knceHb abo NH rpyny,

R4 € BogHewm,

R, € BogHewm,

X, € dpTopom,

X, € BogHewMm,

ne A3 BusHadveHa y nn. 11 2,

ne Z asnsie coboto knceHs abo NH rpyny,

1,2-NOMNOYEHHS € HEHAaCUYEHUM,

R4 i Ry aBnsoTe coboto MeTUmbHI rpynu,

X4 € pTopom,

X5 € hTOpOM,

ne A4 BusHaveHay nn. 11 2,

ne Z saBnsie coboto knceHb abo NH rpyny,

1,2-NOMOXEHHA € HEHACUYEHUM,

R4 i Ry sBnsitoTe coboto MeTUrbHI rpynu,

X, € dpTopom,

Xo € pTOpOM,

ne A6 BusHaveHa y nn. 11 2,

ne Z aengae coboto knceHs abo NH rpyny,

1,2-NONOXKEHHS € NOABIMHUM BYrTeLb-BYrreLeBUM 3B'A3KOM,

R4 € rigpokcunsHoto rpynoto,
50 R, € BogHeM 4M MeTUNbHOW  Tpynow Y " abo

B o

170
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NonoXeHHi, 6inbL

NPUAHATHO, B ¢ MONOXeHHI,
55 ﬁ b
R3 € BogHeMm,
X4 € BogHeM, hbTopom abo XropomM,
X5 € BogHeM abo ¢pTopoMm,
60 Ae naHutoXokK L Takuni, Sk BU3HaYeHo y n. 2,
ae R4 - R4 € BogHeM, i n gopisHioe 2-10.
7. Cnonyka Ta cinb 3a 6yab-skum 3 nn. 1-2, aki BigpisHATbCA TUM, WO MakponigHa cybogmHuus M cTpyktypm |
nofdaHa 3ararnbHo CTpyKTypoto M5,
e
65 R4 € BogHewm,
R, € aumeTtmnnamiHorpynoto,
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3a yMoBM, Wo ToAi R; € BogHeM,

R, € knaguHo3oto abo rigpoKCUNBHOK rpynoto,

R5 € MeTuneHoto rpynoto,

i cTepoigHa cyboamHuusa cTpykTypu | siBnsie coboto ogHy 3 cTpykTyp A1 - A4 i A6,

ne A1 BusHadeHay nn. 11 2,

ne Z asnse coboto knceHs abo NH rpyny,

R, aBnae coboto rigpokcuneHy rpyny, sika MoXe MaTW BinNbHWIA BogeHb abo [oAaTKOBO arkinioBaHa ankinbHo

rpynot R’, wo mae 1-4 atomis Byrneuto, 6inbL NPUAHATHO METUMBHO FPYMOLo,

R, € BOOHEM YK MeTWUMBHOI rpynoto,

X4 € BogHeM abo pTopom,

X5 € BoOgHeM,

ne A2 BusHadeHa y nn. 11 2,

ne Z saensie coboto knceHs abo NH rpyny,
R4 € BogHewm,

R, € BogHeMm,

X, € dpTopom,

X5 € BOogHeM,

ne A3 BusHadeHa y nn. 11 2,

ne Z aBnsie coboto knceHb abo NH rpyny,
1,2-NONOXEHHS € HEHaCUYEHUM,

R; i Ry aBnsoTe coboto MeTUmbHI rpynu,
X, € dpTopom,

Xo € dpTOpOM,

ne A4 BusHadveHay nn. 11 2,

ne Z asnsie coboto knceHs abo NH rpyny,
1,2-NONOYEHHS € HEHACUYEHUM,

R1 i Ry aBnsoTe coboto MeTUmbHI rpynu,
X4 € dpTopom,

X5 € pTOpOMm,

ne A6 BusHadeHa y nn. 11 2,

ne Z asnsie coboto knceHs abo NH rpyny,
1,2-NONOXKEHHS € NOABIMHUM BYrTeLb-BYrTeLeBUM 3B'A3KOM,
R4 € rigpokcunbHoto rpynoto,

R, € BOOHEM YU METUMbHOW  Tpymow Y ﬁ abo NonoXeHHi,  6inbL
£ it

NPUAHATHO, B : _ MOTOXEHHI,
g o~

Rs € BogHewm,

X4 € BogHeM, hTopom abo xropom,

X5 € BogHeM abo pTopom,

e naHutoXokK L Takni, Sk BU3Ha4eHo y n. 2,

ae R4 - R4 € BogHeMm, i n gopisHioe 2-10.

8. Cnonyka Ta cinb 3a 6yab-skum 3 nn. 1-2, ski BigpisHAOTbCA TUM, WO MakponigHa cybogmHuus M cTpyktypm |

nofaHa sarasnbHOK CTpyKTypoto M6,

e
R4 € BogHewm,

R, € anmeTunamiHorpynoto,

3a yMoBM, Wo ToAi R3 € BogHeM,

R,4 € knaguHo3zoto abo rigpoKCUNBHOK rpynoto,

R5 € MeTuneHoto rpynoto,

i cTepoigHa cyboamHMLsa cTpykTypu | siBnsie coboto ogHy 3 Binblu NpURHATHUX CTPYKTYP A1 - Ad i A6,

ne A1 BusHadeHay nn. 112,

ne Z aBnsie coboto knceHb abo NH rpyny,

R aBnae coboto rigpokcuneHy rpyny, sika MoXe MaTW BinNbHWIA BogeHb abo [OAaTKOBO arkifioBaHa ankinbHo

rpynot R', wo mae 1-4 atomie Byrrewto, GinbLll NPUAHSATHO, METUITBHOK MPYNO0,

R, € BOOHEM YW METUNBHOIO FPyMoto,

X4 € BogHeM abo dpTopom,

X5 € BogHewMm,

ne A2 BusHadeHa y nn. 11 2,

ne Z asnsie coboto knceHs abo NH rpyny,
R4 € BogHeMm,

R, € BogHewm,
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X4 € pTopom,

X5 € BOoOgHeM,

ne A3 BusHadeHay nn. 11 2,

ne Z asnsie coboto knceHb abo NH rpyny,

1,2-NOMOXEHHA € HEHAaCUYEHUM,

R4 i Ry sBnsitoTe coboto MeTUrbHI rpynu,

X, € dpTopom,

Xo € pTOpOM,

ne A4 BusHadeHa y nn. 11 2,

ne Z asngae coboto knceHs abo NH rpyny,

1,2-NONOXEHHSA € HEHaCUYEHUM,

R; i Ry aBnsoTe coboto MeTUmbHI rpynu,

X4 € bTopom,

Xo € pTOpOM,

ne A6 BusHadveHa y nn. 11 2,

ne Z asnsie coboto knceHs abo NH rpyny,

1,2-NONOXKEHHS € NOABIMHUM BYTTELb-BYITELEBUM 3B'A3KOM,

R4 € rigpokcunsHoto rpynoto,

R, € BogHeM 4M MeTUNbHOW  rpynow Y @ abo
£

NPUAHATHO, B : _ MONIOXEHHI,
@

Rs € BogHewm,

X4 € BogHeM, dhTopoM abo XIopomMm,

X, € BogHeM abo dpTopom,

e NaHLUIoXOK L Takuin, K BU3Ha4YeHo y n. 2,

Ae R4 - R4 € BogHeM, i n gopisHioe 2-10.

9. Cnonyka 1 3a 6yab-akum 3 nn. 1, 2 i 6, ika xapakTepuayeTbcsl popMYyIIow0

10. Cnonyka 2 3a 6ygb-akum 3 nn. 1, 2 i 6, Aka xapakTepuayeTbecst (hopMyrio
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13. Cnonyka 5 3a 6ygb-akum 3 nn. 1, 2 i 6, Aka xapakTepuayeTbecst (hOPMYrIo

15. Cnonyka 7 3a 6ygb-akum 3 nn. 1, 2 i 6, Aka xapakTepuayeTbecsi (hopMyrio
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18. Cnonyka 10 3a 6ygb-akum 3 nn.

19. Cnonyka 11 3a 6ygb-akum 3 nn.

20. Cnonyka 12 3a 6ygb-skum 3 nn.

1,2 i 6, Aka XxapakTepu3yeTbcs hOPMYIIoH

1,2 i 6, Aka XxapakTepu3yeTbcs (POPMYIIoH

1,21 6, Aka XxapakTepu3yeTbcs hOpMYySIo
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21. Cnonyka 13 3a 6ygb-skum 3 nn.

F

F

22. Cnonyka 14 3a 6ygb-sakum 3 nn.

1,2 i 6, Aka XxapakTepu3yeTbca hOPMYyIIo

1,21 6, Aka XxapakTepu3yeTbcsa hOpMYySIo
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23. Cnonyka 15 3a 6ygb-skumM 3 nn. 1, 2 i 6, sika XapaKTepuayeTbcs (hopMyow

24. Cnonyka 16 3a 6ygb-akum 3 nn. 1, 2 i 6, ska XxapakTepusyeTbcs hopMyrio
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25. Cnonyka 17 3a 6ygb-akumM 3 nn. 1, 2 i 6, ika XxapaKTepu3ayeTbcs (hopMyriow

26. Cnonyka 18 3a 6ygb-akum 3 nn. 1, 2 i 6, Aka XxapakTepusyeTbcs hopMyrio
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27. Cnonyka 19 3a 6ygb-akum 3 nn. 1, 2 i 6, Aka xapakTepusyeTbecsl POPMYIIoH0

28. Cnonyka 20 3a 6ygb-akum 3 nn. 1, 2 i 6, ska XapaKTepuayeTbcs (hopMyrow
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30. Cnonyka 22 3a 6yab-akum 3 nn. 1, 2 i 7, ika xapakTepusyeTbcst (hopMyJSiow
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32. Cnonyka 24 3a 6yab-akum 3 nn. 1, 2 i 7, ika xapakTepusyeTbcst (hopMyJSIow
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34. Cnonyka 26 3a 6yab-skum 3 nn. 1, 2 i 7, ika XapakTepuayeTbcsl popMyIion
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36. Cnonyka 28 3a 6ygb-skum 3 nn. 1, 2 i 3, sika XxapakTepuayeTbcs popmyrioto
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37. Cnocib ogepaHHsA crnosyk 3aranbHOl CTPYKTYpu |, e BCi CUMBOMW i pagukanu MarTb 3HAYEHHS, HaBedeHi y
nn. 112, akniA BiAPI3HAETbLCA TUM, IO CMOMYKU OAEPXKYOTh 3 BiANOBIAHOI CTEPOIgHOI YacTMHKU, NoAaHo! CTPYKTYPHUMMK
dopmynamu A1 - A4 Ta A6, ge BCi pagukanu Ta CUMBOSMM MalTb 3HaYeHHs, HaBedeHi ana cyocTpyktyp A1 - A4 ta A6, i
MaKponigHOT NPOMIPKHOT CNOMNyKN, NogaHoi CTPYKTypHo dopmyroo M11
3

, M11

LWNSIXOM 3'eQHaHHs X Yepes BignoBigHi NaHUoXKKN, NogaHi cTpykTypoto L, e ana ¢popMyBaHHSA amigHoro 3B'A3Ky 3
KapOOHOBUX KUCMOT CTepoigHux cyboguHuub, nogaHux dopmynamm A1 - A4 i A6, BUKOPUCTOBYHOTH akTuUBaLilo
kapbokcugiimigom Ta ©GeHzoTpuasonom (HOBT) B 6e3BogHOMY AMXIIOPMETaHI Yy MPUCYTHOCTI OCHOBM, Takol §K
TpueTunamiH, Npy KiMHaTHIN TemnepaTypi y NoToui NpMAaTHOIO iIHEPTHOTrO rasy.

38. Cnoci6 ogepaHHSA crnonyk 3aranbHOl CTPYKTYpW |, e BCi CUMBOMW i pagukani MarTb 3HAYeHHs, HaBedeHi y
nn. 112, aKniA BigpisHAETLCA TUM, LIO CNOMYKU OAEPXKYHOTh 3 BiANOBIgHOI CTEPOIQHOI YacTMHU, NOAAHO! CTPYKTYPHUMU
dopmynamun A1 - A4 Ta A6, ge BCi pagukanu Ta CUMBOSM MaloTb 3HaYEHHS, HaBeeHi ans cybctpyktyp A1 - A4 ta A6, i
MaKponigHOT NPOMIDKHOT CMOMYKN, NOAaHOI CTPYKTYpHO dopmyroto M7
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, M7

LMSXOM 3'€AHaHHA X Yepe3 BiAMOBiAHI NaHLUOXKKN, nogaHi cTpykTypoto L, ae ana dhopmyBaHHA ckragHoedipHoro
3B'A3KY 3 KapBOHOBUX KUCIIOT CTEPQIgHMX cy6oanHuUb, noaaHnx dopmynamu A1 - Ad i A6, npoBogsaTh peakuito 3 KoCO3
B 6e3BogHOMY AMMeTUchopMamiai y noToui npugaTHoro iHepTHOro raay.

39. Cnoci6 ogepaHHS CrnornyKk 3aranbHOl CTPYKTYpU |, e BCi CUMBOMW i pagukanu MarTb 3HAYeHHS, HaBedeHi y
nn. 112, aKniA BigpPI3HAETLCA TUM, LIO CNOMYKU OAEPXKYHOTb 3 BiANOBIgHOI CTEPOIQHOI YacTMHU, NOAAHO! CTPYKTYPHUMU
dopmynamu A1 - A4 Ta A6, ge BCi pagukanu Ta CUMBOSM MaloTb 3HaYEHHS, HaBefeHi ans cybctpyktyp A1 - A4 ta A6, i
MakponigHOT NPOMIDKHOT CNOMyKN, NogaHoi CTPYKTYpHO dopmyrioo M9
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, M9

LMSXOM 3'€AHaHHA X Yepes BiAMOBiAHI NaHUOXKKN, nogaHi cTpykTypoto L, ae ana dopmyBaHHA ckragHoedipHoro
3B'A3KY 3 KapBOHOBUX KUCIIOT CTEPOIgHNX cyBoanHNLb, noaaHnx dopmynamu A1 - A4 i A6, npoBogaTh peakLito 3 KoCO3
B 6e3BogHOMY AuMeTUNopMamiai y noToui NpuaaTHOro iHepTHOro raay.

40. Cnoci6 ogep:xaHHa Cnonyk 3aranbHoi CTpykTypwy |, Ae BCi CMMBONK | paguKkanu MarTb 3HaueHHsi, HaBeneHi y
nn. 112, aKniA BiOpPi3HAETLCA TUM, LIO CNOMYKU OAEPXKYHOTb 3 BiANOBIgHOI CTEPOIQHOI YaCcTMHU, NOAAHO! CTPYKTYPHUMU
dopmynamun A1 - A4 Ta A6, ge BCi pagukanu Ta CUMBOSM MatoTb 3HaYEHHS, HaBefeHi ans cybctpyktyp A1 - A4 ta A6, i
MaKponigHOT NPOMIDKHOT CNOMNyKW, NogaHoi CTPYKTypHoto copmyrioo M10
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, M10

LWMNSAXOM 3'€AHaHHA X Yepe3 BiAMNOBiAHI NaHUOXKN, nogaHi cTpykTypoto L, ae ana dopmyBaHHA ckragHoedipHoro
3B'A3KY 3 KapBOHOBUX KUCIIOT CTEPOIgHMX cy6oanHNLb, noaaHnx dopmynamu A1 - A4 i A6, npoBogsaTh peakuito 3 KoCO3
B 6e3BogHOMyY AvMeTurdopMamiai y notoui npugaTHoro iHepTHOro rasy.

41. Cnoci6 ogep:xaHHA Cnonyk 3aranbHoi CTpykTypu |, Ae BCi CMMBONW | paguKkanu MarTb 3HaueHHsi, HaBeneHi y
nn. 112, aKniA BigpPI3HAETLCA TUM, LIO CMOMYKU OAEPXKYHOTb 3 BiANOBIgHOI CTEPOIQHOI YaCcTMHU, NOAAHO! CTPYKTYPHUMU
dopmynamun A1 - Ad Ta A6, fe BCi pagunkanu Ta CMMBOMM MaloTb 3HAYEHHS, HaBedeHi ans cyoeTpyktyp Al - A4 Ta AB,
Oe CUHTEe3 3AIMCHIOITb LWISXOM 3MillyBaHHS CTEepPOigHOI NPOMIKHOI cnonykn A8 i MakponigHOi NMpOMiIKHOT crnosnyku,
NoAaHo! CTPYKTYpHOIO dopmyroo M12
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, M12

B aueToHITpuni npu Temnepatypi Big 20 go 60°C y notoui npyugaTHOro iHepTHOro raay.

42. Cnocib ogep)xaHHs cnonyk 3aranbHol CTpYKTypu |, Oe BCi CUMBONW | pagukanyu MakTb 3HAYEeHHSl, HaBedeHi y
nn. 112, aKniA BiApPIsHAETLCA TUM, LIO CMOMYKU OAEPXKYHTh 3 BiANOBIQHOI CTEPOIQHOI YacTMHU, NOAAHO! CTPYKTYPHUMU
dopmynamu A1 - Ad Ta A6, fe BCi pagukanu Ta CMMBOMM MalTb 3HAYEHHS, HaBedeHi ana cyocTpyktyp Al - A4 Ta A6,
e ectepudikauiiHAA CUHTE3 34INCHIOTL, BUKOPUCTOBYIOYM CTEPOIAHY NPOMIXKHY cnonyky A9
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A9
i Makponig, Wo Mae BinbHY peaKTUBHY MigpOKCUNBHY rpyny,

LINAXOM 3MilyBaHHS X 3 NiBanoinxiopnaoMm sk akTMBaToOpoM Mpu KiMHaTHIA TemnepaTypi Y NpUCYTHOCTI OCHOBU,
Takol Kk TpMeTunamiH, y noTowi NpuaaTHOro iHepTHOrO raay.

43. 3acTocyBaHHs cnonyk 3a nn. 1 - 36 B MeauuuHi Ta BeTepuHapii.

44, 3acTocyBaHHs Cnonyk 3a nn. 1-36 npwu NikyBaHHi NauieHTIB 3 3ananbHUMK CTaHamMu Ta 3aXBOPIOBaHHAMM.

45, 3actocyBaHHA cnonyk 3a nn. 1 - 36 npu nikyBaHHI NauieHTiB 3 acTMOto, anepriyHMMU puHiTamy, HasansHUMU
noninamu, KALWKOBMMW 3axBOPKOBaHHAMW, Takumu sk xBopoba KpoHa, konitamu, BMPasKoOBMMU KomiTamu,
AEePMaToNorivYHMMK 3anarneHHsMW, TakuMKU AK ekaema, MNcopias, anepridHUin AepmaTtuT, HelpoaepmaTuT, cBepbix,
KOH'IOHKTMBITaMW | peBMaTOIgHUMU apTpUTaMi.

46. 3actocyBaHHA cnonyk 3a nn. 1-36 npu nikyBaHHi Ta npodpinakTuui 3ananeHMX CTaHiB Ta 3axBOpPHOBaHb,
CNPUHYUHEHNX HAANULLIKOBUM HeperynboBaHUM NpodyKyBaHHAM LIMTOKIHIB i NOCepeaHnKiB 3anarneHHs, B AKOMy npuaaTHi
hapmaLeBTUYHI NpenapaT MOXYTb BBOAUTUCH TOMIYHO, NapeHTepanbHO abo nepopanbHo.

47. 3acTtocyBaHHA crnonyk 3a nn. 1 - 36 aK akTMBHUX PeYOBUH Y dhapMaLeBTUYHUX NpenapaTax Ans nepopanbHoro,
peKTarnbHOro, NapeHTepanbHOro, NiALKIPHOMO Ta iHransauiiHoro BBEAEHHS NI0AAM | TBapuHaMm.
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OdbiyiriHnii GroneteHb "lMpomucnoaBa BnacHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHnx
mikpocxemM", 2006, N 11, 15.11.2006. [JepxaBHuii genapTameHT iHTeneKkTyanbHOi BracHocTi MiHicTepcTBa oOCBITH i
Hayku YkpaiHu.
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