WMHCTUTYTU WIMMIO TAXKUKOTUN
JIOHUINTOXU MWUTUU TOYNKUCTOH

bo XyKyKu J1acTHaBHC

TIY: 547-32 (575.3)
TBK: 24.2 (2T)
C-14

CANJOBA MIAXHO3A NKPOMUJIVHOBHA

CUHTE3,TAXKUKU AMMHOKETOHXOMU 2,3-TUTUIPOBEH30
[BITUOPEHHA BA 1-TUOXPOMAHN

lucceprarcus
Oapomu napédrTu 1apayam MIMUN HOM3AIM WIMXO0HM XMMUA a3 pyUH
uxtucocu 02.00.03 — Xumusiu opraHuki

Pox6aponu unmii:

IOKTOPH WJIMXOU XUMHUSs, IIpodeccop
Payab3oma Cupouugana Ukpom
JOKTOPH WIMXOH XHUMUS, ITpodeccop
YcMoHOB PaxmMaTyoH

AVYIITAHBE-2025



bOBMA 1.

BOBU 2

MVYHJIAPUYA

HoMmryiin HXTUCOPAX0, ATOMATXOM MIAPTH...ccuvveerureeerreeainensns 3)
1AV % (201 010 0V b 6
TaBCUDH YMYMUU TAXKHAKOT. ....ccvveeerreeereeenneeennreeeereesnneennnens 7

IIIAPXU AJIABUET. JAPE®T BA XYCYCHUITXOU
[TAMBACTAXOU CYJI®YPIOPU XAJIKATA

1.1. Cunte3u CyaPUAXON XATKATH ...vovvvenrenreneennannsnn. 14
1.2. Peakcusiu snektpodunu nap 1-TuanHAaHXO........... 19
1.3. Ankunuponuu l-TuamHIEHXO Ba 1-TUAWHIAHXO...... 22
1.4. Artcunuponun 1-TuavHaeHXo Ba |-TManMHAAHXO...... 26
1.5. YynokyHum MMaMBACTAXOU cyJpypopraHuKumn
TAPKHAOMHEMDT . ..ttt ittt e eeeeenaas 32
Xysoca ong 6a 000K 1 ....oooviiiiiiiiiiiiiiiiii 38

KNCMMU SKCITEPUMEHTAJIN (TAYPUEABIN)
2.1. Texnukau TaypubaBii, MaxJ1yJIXO Ba pEaKTHUBXO......... 40
2.2. CUHTE3U MOAAAXOU UOTHIOM . c.vvueeeeeeeeeiiiiiiieeeeeeeeeenns 42

2.3.Atcnmuponnu  1-TMauHAaHXO Ba  |-THOXPOMAHXO

00 KHCTTOTAXOM KAPOOHM . ... .vtivveiiieeeeeeeeeiiiiiiiieeeeeeeevriannnns 42
2.4 ATCUTUIIMPOHUH  AHTUIPUIXOU KUCIOTau 1-THO-
D4 010) Y 1 1 ORI 43

2.5.CuHte3n B-aMUHOKETOHXOM 2,3-muruapobeH-30[B]Tuo-
(deHit Ba KATOPU 1-THOXPOMAHM.........eeveveeeeeeeeeeeeeeeeeee 44
2.6.CuHTE3U 0.- aMUHOKETOHXOH 2,3-TUTruapo-0eH30[B]Tro-
(eHi Ba KATOPUI-THOXPOMAHM. .....cccvirierriieriiierienaieesiensineas 44
2.7. CuHTE3U a-aMHUHOKETOHXOU 2,3-muruapodeH3o [B]ruo-

(eHil Ba KATOPU 1-THOXPOMAHXO....cceevvrrrrerrrrrrerererrennneennnns 45



BOBU 3

2.8. Cyndyponuu ankuibdenso [p]-tuodenxo Ba 2,3-qurui-
POXOCHITAXOM OHXO . v v veennreennnrnrniaeeeernnnneeesesnnneeesesnnnneesensdd
2.9. Ycynu ymyminn 6apou cuntesu 2K-ruapasun-6-¢ropo-7-

MeTui-5-okco-5H-1,3,4-  tuagmazono[3,2-ajmupumuauna  (3a-

2.10. Ycymun ymymuu cuntesu 2RN’-(6-gpTopo-7-mMeTui-5-
okco-5H-1,3,4- Tnaguasosno [3,2-aJnupuMuanH-2-ui)-ruapa-
BHH (48,B)..uiiiiiieeieiiiieeeeeeeiieee e e e e etee e e e e e et e e e e e et e e e eeaaaaans 47
2.11. bpomuponuu arcun l-TuanHganxo Ba 1-THOXpOMaHXO
D1 E:R oI 1% (0) N2 : SR 48
2.12.  YypgoxkyHun  maidBacTaxou  CyJypopraHuKuu
TapkuObu HepT CyIpOKUCIOTaXOM OHXO a3 TapKubu
dbpakcusixou O6anaHaCyIDypHu Bacebu TO OUTYMUM TapKUOU
HePT KUUUKOET-AKOAIIAIUP. . vvvverenrnnnnnnniiieieaeeeaaeaannnnn 49
Xynoca ong 6a 0001 I1........oovvveiieiiiiiiiiiiiie e, 54

CHUHTE3U BA ATCHUJIMPOHUN AMHWHOKETOH-
XOU KATOPA 2,3-AUTNIPOBEH30 [B]-TUOPEHXO
BA 1-TUOXPOMAHXO, CVJI®OKCUIAXOU ATCE-
THUJI XOCUITAXOHN KATOPHA 2,3-TUTUIPO BEH30
[B] TUODEH BA 1-TUOXPOMAHMN

(MYXOKNMAHN HATNYAXO)
3.1.CuHTe3up-aMUHOKETOHXOMKATOPU 1THOXpOMaHil......55

3.2. ArcutwiupoHuu 1-THOXpOMaHXO OO KHUCIOTaXOu
KapOOHM Ba AHTUIPHIN OHXO.....cceeeeeerireeeeeeeeirrriieeeeeaanns, 60

3.3. CuHTe3m P-aMUHOKETOHXOM KaTopu l-Tmoxpo-

34. [B-CHTU3MHOKETOHXOHU  2-METHII-2,3-TUTHaAPOOEH30

3.5.CunHTe3u [-aMHUHOKETOHXOU 2,3-TuruapooeH3o[f]Tuo-



(beH#t Ba KATOPU 1-THOXPOMAHM.....uvvvneeeeeeeeiiiiiiiiieeeeeeeeenns 74
3.6. CuHTe3U O-aMUHOKETOHXOM 2,3-TuruapoOeH3o[fB]Tuo-
(heHN Ba KATOPU 1 -THOXPOMAHM.....uunneeeeeiiiiiiiieeeeeeeeeevanns 87
3.7.Cyndokcuaxon aTCeTUIXOCWIAXou 2,3-TuruapooOeH-
30[B] THOPEHXO Ba 1-THOXPOMAHXO........cceeerrrreeeeeereeeeeeeee 95
3.8. Cyndyponun ankui-1-tuanuaeHxo (0eH30-TuoeHxo)

Ba 2,3-TUTUAPOXOCUIAXOU OHXO . .uuuunerrrreenererrnnnereerennnnnn. 102
3.9. Cunre3u 6-propo-2-runpas3us-7-metui-1,3,4-ruaaua-
30710 [3,2-a[TIUPUMUIIAH=S-0H......ccevvvrrrieeeeeeeriririnneaeeaaann 107
3.10. Cuntesn a-6pomxocunaxou 2,3-guruapolplruodenxo
BA [-THOXPOMAHXO. . .eeiveeereernreenreeneeriiiieeeeeeseenssenennns.. 109
3.11.Cunre3 2-(3,5-qumeTnin-nupas3ol- 1 -um)-6-propo-7-

Metui-1,3,4-tuaano3oio[3,2-a] TUpUMUINH-5-0H Ba OpOM-

b CeTed 7 A1 E:D €0) 7 o) : S 116
Xynoca oug 6a 600m IL.......cccooeeeeiiiiiiiiiiiiie . 121
D1 (016725 (o TSR STPPP 122
TaBcusixo oung ©Oa wucrudoman amMalvud HATHYAXOU
TAXKIIKOT -« e e ee e e e e e e e e e e e e e e e e e e e e eaanas 125
PYMXaTH QTAOMET.......covvvieeeeeieiiiiiiiceee e 126
NHTUIIOPOT a3 pyiu Ma3yH TUCCEPTATCHUS. .................... 140
BAMUMAXO ... eeeeeeeeriiiiiieeeeeeeeerernenaaeeeeeeeerasnnaaaeeeeeeernsnnns 144



Hb
OBTHHD
XI'M
PMII
PMA
%(@

CH
CTH
IICOTH
I1CO
IICH
I'MIC

Scynd.
l-TuanHaeH
l-TnanHgaH
Ph

HHC

KIIC

Howmryitn nuxtrucopaxo, aJloMaTXo! mapTi
Hedtxou 6ananacyndyp
dpaKcUsIXou Baceu To OUTyMUn HePTXOoU OamaHacyIdpyp
XpomaTtorpadusiv ra3u MOEh
Pe3oHaHcH MarHUTHH TPOTOH
Pe3onancu MarHuTuu sSapo
CnexTpu nHppacypx
Cynduaxou Hed Tt
Cyndoxcuaxou Tapkudbu HepT
[TaiiBactaxou cyndypopraHuKUM TapKUOU HEPT
[TaitBacTaxou cyiadyp opraHukii
[TaitBacTaxou cyiadypmopu Tapkudu HEPT
I'ekcameTnnaucuiiokcan
OTHi
Mertun
Muxknopu ymymuu cyiadyp (%).
Muxnopu cyaduaxo (%).
-6en3o[p]Troden
-2,3-nuruapoben3o[]troden
dheHmn
HaMaKXOW HATPUTUH CYJI(POKUCIOTAXO

KOHCEHTpAaTH MaiBacTaxou cyjypapomarii



MYKAZIUMA

My6pamMun MaB3yH TaxXKUKOT: [lap caHoatu HedT MHUKIOpU 3UEAM
HepTxou cyndypHok Ba Oananacyidyp(HB) MaBuya act, ku ske a3 amiéu
XOMM TaOMUU TMalBacTaxou cyiadypopraHukii 6a xucod mepasaa. A3 UH Py,
Taxyusyl YyHUH MalBacTarmxo Xejae MyXUM MeOollajJ, Ha TaHXO XaM4yH
Moadaxon pedepeHTa bapou mHASHTU(DUKATCHS UCTHUdOAA MEIIaBad, OaaKu
Oapon TaxXKUKOTH XaMa4yoHHOanm (PU3MKA-XUMHUSBH, XUMUSABHA, (PU3MOIIOTH,
3UIM 3aHT3aHN Ba AUTAp XyCYyCUSITXOU XOCH OHXO axaMHUSTH KaJOH Jopaj Ba
Jap pyuiay coxau uctudoaan naiBacraruxou cyiadypaop aap Tapkudbu Hedr
MyCOHUJIAT MEKYHa/I.

XoJl0 Machajlad Ha TaHXO WCTU(OMAU OKUJIOHAW 3axupaxou HedT
dhavoausaT qopand, 6anku 3uéa KapaaHH 3axupaxou Tapkubdbu HedT Ba GapTapad
HaMyJaHW MYIIKWIOTXOMW Jap BaKTH MCTEXCOJU OH O6a amanl Mmeosia To padt
dhabvon merapaa.

A3 MH HyKTam Ha3zap TaxKUK Ba UCTU(oOIau maiBacTaruxou cyiadypaop aap
tapkubu HedT (ITCH), aMHUHOKETOHXO Ba THOXPOMAHXO JIUKKATH MaxcCyCpo
a0 HaMyaaaH. VIH TaXKMKOTXO Ha TaHXO a3 YMXaTU IKOJIOTH, OaIKu a3 pyiu
nctudogan OKMIIOHAH allléd XOMH CAaHOATUU HET axaMUSITU OajlaHI JOPAH/I.

apayan taxxuka MaB3yH Hiamu. Peaxcusxon o Ba B-xocunaxou 2,3-
auruapooenso [B]tuodenst 6a pox MoHAA IIyda XyCYCHUSITH XHMHSBH Ba
OMOJIOTUM OHXO OMYXTa IIygaacT. A3 OH 4yMJjia CUHTE3U [-aMUHOKETOHXOH
2,3-muruapo0oeH3o[f] THO(DEH Ba KaTopu l-TuoXpomManu 60
AMUHOMETUJIUPOHMHU  aTceTwn-2,3-guruapooen3o  [B]ruoden  Ba 1-
THOXPOMAHXO Ba K KaTop CyadoHXo map dhopmanaerua Ba MyXuTH 3TaHOIU
MyTJaK Ty3apoHumga Inya. ba cudaTtm areHTH aMUHWUpPOHMIIIABaHAA
TUIPOXJIOPUIXON AUITUIIAMUH, MUIEPUIUH MOPGOIUH Ba CUTU3UH UcTUdOaA

myna. Tabcupu MyTakoOuiaum o-Opomatcun 2,3-muruapooeH3o[p]-tunodenxo

Ba 1-THOXpOMaHXO0 a3 yymiia o-Opom-5-aTCeTUI-, A-OpOM-2-MEeTUII-5-aTCETUII,



o.-0poM-S-nmponuoHu -2,3-auruapooen3o[p]ruodpenxo Ba o-6poM-6-aTceTusl-,
a-0poM-6-mponmuoHMI-1-THOXpoManxo 60 mumepuauH Ba  MopdoIuH
ry3apoHujia my.
XaMUH TapuK Jap KOPH JUCCEPTATCHOHUHU Ma3Kyp, KOPKapAu METOIUKAN
CUHTE3U XOCWJIaXOW T'YHOT'YH JIKWI-, aTCIIXOCWIAaX0, S-OpOMXOCUIIaX0 Ba O-

OpPOMKETOHXO, [-AUKETOHXO, KapOWMHOJIXO, O Ba [-aMMHOKETOHXO Ba
CyI(POHXOM OHXO, MOJJIAXOU AOPOU XOCHUSITXOM aMajlaH Iypap3ull CyXaH
MepaBas.

Pobrran TaxkuKOT 60 6apHOMAX0 (JTOHXaX0) Ba € MaB3ybXOH HIIMI.
Jucceprarcus 1ap O3MOMIITOXM TEXHOJIOTUSIM UcTeXcoioTn xumusisun JAMT Ba
XaMKOpU 00 O3MOUILITOXOM NMAWBACTaAXOW OPraHUKHM [E€TEPOCUKINUA VIHCTUTYTH
xumusin 6a Homu B.M. Huxkutmnu AMMWT uHUyHMH Jap O3MOMIITOXU HIMEA
TaXKUKOTUU “XUMHUSIM TJIUTCEpUHU -u 06a HomHM y3BM BoOactam AMUT
npodeccop Kumcanos b.X. UUT AMT a3 pyitin MmaB3yn “CuHTe3 Ba TaXKUKU
aMUHOKeTOHXOoU 2,3-muruapo6en3o [B]tuodenit Ba 1-TmoxpomaHit” HYPO
Kap/a LIy1aacr.

TABCUD®U YMYMUU TAXKUKOT
Maxkcamm taxkukorT. CuHte3 Ba OMY3UIIM XYCYCHATXOU XUMMSIBI Ba OMOJIOTUH
2,3-muruapo 6en3o[]troden Ba 1-TnoxpoMaHxopo aAap 6ap Merupa, a3 oH yymia
TaOIUIEONN COXTU 0ab3e XOCUATXOM TMaBacTXou Cyadypaopu OM CHUKIHA, KU Aap

HePTXOU CYyIPYypAOp XaHTOMH UCTEXCOIM OHXO MaI0 MEIIaBaH]I.

Baznghaxon TaxxuKor:

- Jap acocu Kopu Jap Oojo KaWarapaudaa Xaiaud TaiBacTaxou
cyndypopranukin (6eHzo[p]tnodenxo, 2,3-gurnapodbenso OeHzo[B]Tnodenxo
Ba |-TMOXpoMaHX0) 0O CHUPTXOM SKyMa, KHUCIOTaXoW KapOOKCWJIN Ba
OMV3WINIM MHUHOABIaW XOCHUSITXOM XHUMHUSIBUHM ITalBacTaxou XOCHJIIIyAa

(KapOOKCUITUPOHT, aMUHOMETHUIINPOHHA, OpOMUPOHH, CyIpypoH# Ba ¥.) Ba 00



MakKcaJu Taxusid MebEPXOM YMYMUM CHUHTE3U XOCHJIaXOW (PYHKCHOHAIIH SIK
KaTOp TeTEPOCUKIXOPO JAap Oap merupan;
- KOpKapaud YCYJIXOU UYAOKYHHU TMalBacTaxou CyiadypoOpraHuKUH
Ooucukiit 00 uctudoa a3z peakCUsIXOM KOMIUIEKCUXOCUJIKYHI Ba CyJI(PYypOHi
Oapou TaIIKWIM paBaHAXOMW TEXHOJIOTH Ba MHTECU(DUKATCUSIN KOPKapau HEQT;
- OMY3HUIIU COXTY XYCYCHUSTXOM (DPM3UKHA Ba XMMUSIBUU NAaWBAaCTaTUXOH
HOTUI0M, MaXCyJIOTH peakcHs Ba TaOAMIOTU XUMHUSBUU aJITEPHATHBUU OHXO;
- TaXKUK Ba MyaisH KapJaHU CaMTXOM UMKOHITA3up O0apou MCTEXCOJH
cyldypnaiiBacTaruxon OPTraHUKMM CyHbHA Ba Tapkubu Hedt, 060 Makcaau
MyalsiH KapJAaHU TAHOCYOU «XyCYCHUSATH CTPYKTYpa»;
- Taxus Ba POXAHJO3UU PaBAHIXOW CAMAPAHOKU TEXHOJIOTHUSIHU
HCTEXCOJIOT Ba TATOMKU OHXO Jap CaHoaT.
Ob6BekTH TaxKEKOT TaiBacTaxou Cyapypaopu Tapkubdw  HedT:
oenzo[f]tuopenxo Ba 2,3-guruapobenso [P]tuodenxo Ba kKatopu I-
THUOXPOMAHXO 0a Xucod MepaBajl.
MaB3yn (npeamerr) TaxKuKor. CUHTE3W XOCWiIaxou 2,3-Auruapo OeH30
[B]JtTnodenxo, OMY3UIIM XOCUATXOM (PUIMKA-XUMUSIBUU MOJJIaXxou 0Oa
JacToBapallya Ba MHYYHUH TapédTu MOAAaX0Hu a3 YUXaTH Onoyora (aboi
MeOorai.
HaBrorHww HIIMHH TaxKHKOT:
1. bopu aBBall peaKCUSIXOU o6eH3o[B]ruodenxo, 2,3-
nuruapoo6eH3o[f]tuodpenxo Ba 1-THOXpoMaHx0 OO CHUPTXOU SIKyma
Ba KMCJIOTaXOU KapOOKCUJI OMyXTa ITyIaH/I.

2. IlapouTxoW ONTUMAIIMN AITKWINPOHA Ba aTCUIUPOHH, WHYYHHH
OMMJIXOM TabCHUpPKyHaHIAa Oa caMTH YOUTHUpINABiA MyalsH Kapaa
Iy JaH. Anxunoenso[p]ruoden Ba XOCHJIaXOHU 2,3-

JUTUAPOXOCHIAXOW OH, KM 00 paJuKalXoW Aapo3u KapOOTHAPUIM



naiBacTaruxou CyJaQypopraHuKUpO TaIIKWIA MEKYHAHI, XOCHI
Kap/a IIy.

. bopu aBBaJl aTCUJIMPOHUU 2,5-1uanKu-, 3-apun-2,3-
nuruapooenso[f]tuodpenxo Ba 3-apuin-1-Oenso [B]rmoden map
MUKIOpPH u30dam MOJAJaWM AaTCHWIKyHaHJa Ba  KaTalu3aTop
ry3apoHuja myja. MyaiisiH kapaa 1ya, Kd JUaIKuiI- Ba 3-apui-2,3-
nuruapooeH3o[f]tuodenxo, auaTcuiaxocwiaxou OeH3o[f]ruodeH-
XOpO TaBacCyTH PEaKCUIXOU JACTHAPOTCHOHH Ba KaHAAIlIaBUU
TrYpYXXou apuiiii Ba a3 3-apuinbeH3o[p|Tuoden 1maTcuaxocuiiaxou oH
XOCHJI Kap/ia MellaBaH/I.

. Ycynxou CUHTE3U 3-apun-2,3-nuruapodensolB]tuoden Ba
cyloHXxoM OHXO MyaisH ImymaaHa. Pox Ba yCylnXoW CHHTE3H
MaKCaJHOK Jap acOCH XOCWUJIaXOU T'YHOT'YH (QJIKWII-, aTCUIIXOCUIIAXO,
S-nuOpoMx0o Ba oa-OpPOMKETOHXO, o Ba B-aMUHOKETOHXO Ba
CyJ(pOHXOU OHXO, MOJJIAXOU JTOPOU XOCUSITXOU aMajlaH Iypap3ulll)
Mana0 Kapaa uym.

. Tabscupnu MyTaKoOuIan aTCUJIXOCWIIAXOU 2,3-
nuruapodenso[f|tuoden Ba 1-tmoxpoman 00 OpoM omyxTa IIyjaa,
BoOacTaruu camMTU peakcHusi a3 XaJIKyHaHJa Ba Japo3Uu KUCMH
KapOOTUAPUIXOU I'YPYXHU aTCUJI HUIIIOH aoja myaaacT. bo ucrudona
a3z S-OpoMxXOoCHJIaXOW CHHTE3IIyJad aTCeTUII-2,3-IUTruapoOeH30
[B]Tnodenxo Ba 1-THOXpOMaHXO CYI(DOKCUIXOU HOAUP XOCHIT Kapja
Iy,

. bopu aBBan cyndokucioraxom HepTU Ba HAMAKXOU OHXO OO poXH
TUAPOIU3U  MHUHOAbIaW  XOCHUJIAXOM  CYJI(POHUM  KOHCEHTPATH
naiiBactaxou cyindypapomMaTun HepTH XOoCWI Kapaa mygaasa. Jap
UH acoc 1,1-mMoKCuaxon aTCeTHMIKAPOMHOIXOCUIAX0, aMHHOKETOH-

X0 Ba aMHUHOCIIMPTXOH HC(I)TI/I CUHTCE3 IIyadaaH/I.



7. Bopu aBBajl poOUTaN TabCUPU DJIEKTPOHMH OaliHU aTOMHU CyJIpypu
TEeTEPOCUKIN  OMCHUKIMU  [P-IHUIECPUAOKETOH Ba  KOOWIUATH
OemapakyHu (aHecte3mu) OodTam OamaH Ba CYCTKYHMH paBaHIU

3aHI3aHl Jap MaxJ1yJIk KACI0TaX0o MyastH Kapaa IIy/.

AXaMuATH HA3apHABI Ba HIIMHIO aMATHH TaXKHKOT:

- B-amuHOKeTOHXO0U 2,3-muruapodeH3o[p]ruodenxo, 1-TmoxpoMaHxo
CHUHTE3IIyAa Ba CyJ(OHXOU OHXO JOPOU 3aXPHOKHUU TMACT JTOPaAH] Ba XOCHUSITH
Oegap/IKyHUU MaBKe# 30XUp MEKyHaHI;

- HaTU4axou Oa Jgact oMaga oujg O0a poOUTauM COXTH XUMUSBH Ba
davonusiTu (papMakosiorii 6apou CHHTE3M MAKCAJHOKU MOJAXOU (abonTap
Ba 3aXpHOKHUAIIIOH IacTap uctudoga OypaaH MyMKHH acT;

- maiBacTaxou Cya@ypopraHuKMM OUCHUKIMHM  TapkubOu  HedT,
CHUHTE3IIyJa Ba XOCHJIAXOM OH XOCHSATH (abOojdu 3WUIAM 3aHI3aHNA JTOPaH/I.
MabiiyMOTe, KM XaH[OMHM OMY3UIIIM MyHTa3aMU MalBacTaxou OpTraHUKH 0O
reTepoaTOMXOU I'YHOTYH Ba TYpYXXou (PYHKCUOHAJ! Jap MyXUTH KappO3UOHN
rupudTa IMIyga, WMKOHUSITH CHHTE3U IaliBacTaxou OuCEpGHyHKCHOHAIUN
caMapaHOKTap, KU XaM4yH WHTHOUTOPXOU 3aHT3aHi HMCTU(OTA MelIaBaHI
paBOHA Kapja I1y/1aacT;

- Jap HaTUYaM TaXKUKOT Oapod TakKMUI [IOJlaHU paBaHIXOU
TEXHOJIOTUM HMCTEXCOJIU HePT peakTUBXOU (MaBOJX0)-M HABU caMapaHOKTAp
KOp Kapja Oapomaja IIyJaH/1, K1 aliéd XoOMUu OHX0 HedTxou OanmaHacyadypu
yanyou TouukucToH MebdoIma.

Hyxraxom 6a x HMOS NEOIHUX, OqIMIABAHAA:

- HATUYAXOU CUHTE3 Ba TAaXKHMKU PEAKCHs JAp aCOCU [3-aMHUHOKETOHXOU
2,3-quruapobenso[f]ruoden Ba katopu 1-TMoXpomMaH@t 60 aMUHOMETHUIUPO-

HUU aTcuil-2,3-quruapooen3o[]tuoden Ba 1-THOXpOMaHXO;
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- MabJIyMOT OWJI 0a CHHTE3M XOCWJIAXOW HAaBU B-aMHUHOKETOHXOM 2,3-
auruapooOeH3o [B]Tuodenit Ba KaTopu 1-THOXpOMAaHiA;

- YCYJIXOM OMY3MIIM CHUHTE3U O-aMHUHOKETOHXOU  2,3-IUTUIpO-
o6en3o[B]Tnodenut Ba katopu 1-THOXpOMaHM;

- HAaTUYaxOoW MNaWBACTIIABUM aMHMHXOU Jyloma 00 oa-Opomartcui-2,3-
auruapooeH3o[f]tuodenxo Ba 1-THOXpoMaHxo;

Lapayan 3pTHMOJHOKHH HATHYax0. MabiIyMOoTXou OamacTtoMana 00
YCYIXOM 3aMOHAaBUM (PUBUKA-XUMUSIBUM TaXKUKOT, KOPKApAW CTATUKUU
HAaTUYax0 TAbMHUH Ba aCOCHOK Kapja 1ya. bapou myaiisiH Hamyaanu cudartan
Ba MHKJIOpaH TapKuOW Maccal peakCHOHH a3 YCYJIXOW 3€PUHM TaXJIuj
ucrudona kapaa 1myd: XxpoMatorpadusd rasu-Moeb (gap TayXU30THU
«Kpucramn 2000»), cCHeKTpOCKONUSIM MaccaBil (Hap TauXu30TU «XPOMATIK-
Kpucrann 5000M» 60 undopmatrcusu NIST 2012), PMS-cnekrpomerpusi
(map Tauxuzotu «Bruker AM-500» 60 maBuu kopuu 500 Ba 125 MI'¢c).

Mpyrobuxarnu aucceprarcud 6a MHHOCHOMAH HXTHCOCH HIIMI.

Hucceprarcuss 6a skuyaHna O0angu mmHocHoMmaw uxtucocu 02.00.03 —
«XUMUSIM OPTAaHUK» MyTOOUKAT MEKYHA/I:

MyBoduku Oanmu 1. OMy3UIIM COXT Ba XOCHSITXOM IaiiBacTaxou
opranvkiit 60 wucTUdOIAN YCYJIXOU XUMUSBH, (OUBUKA-XUMUSBHA, (QU3NKU
TaXKUKOT Ba XUCOOXOU HazapusBid. — 000m 2.3.;

MyBoduku 6anau 2. OMy3UIIA KOOWIMSTH PEAKCUOHR Ba MEXaHU3MXOU
peaKCcUsIXoW IMaiBacTaxou opraHumkit. TaBcubu HazapusBuM BOOACTATUXOHU
OailHU COXT, XOCHUST Ba KOOWJIUSITH PEaKCUOHUM MalBacTaxou OpPTraHUKH.—
0o0xomu 1.2. Ba 2.3;

MyBoduku 6anau 3. Kamdu peakcusxonm HaBM MaiBacTaXxoW OPTaHUKA
Ba yCYJIXOU TaXKUKU OHX0.— 600u 2.3.;

MyBoduku 6aHau 6. XuMHusu OpPraHUKM CAHOATH Ba aCOCXOU WIMUU

TEXHOJIOTHSIM CUHTE3U OpraHuKi - 600x0. 1.2 Ba 2.3.
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CaxMu IIaxcHH JOBTATA0H fapayad HIMI Jap TaXxKHKOT: Myalliudu
KOPH JUCCEPTATCUOHIA MaKcaj, Ba3udaxou TaXKUKOT, YCYJIX0, POXXOU XaAJUIH
OH Ba KOpKapIu METOJIMKAau CUHTE3M MOJJAXOpO MyKappap Kapaacrt.
XamMan OH MaBJIYMOTH Ta4ypuOaBuu Oa pucoia AOXWIIIYAA, TaxJuil Ba
4yaMbOACT MabJIyMOTH WIMH OUJl 0a CUHTE3M XOCWIAXOM HaBU 2,3-TUTHIPO
oeH3o[f]tuoden Ba 1-TmoxpomaHXOopo a3 YOHMOU AoBTaad ImaxcaH € 00
UIITUPOKKM MYCTAaKUMHU § Oa gacTt oBapaa luymaani. Taxusiu Xyjgocaxo Ba
MyKappapoTH ACOCUM TUCCEPTATCUSIPO 02 aHUOM PACOHM]IAACT.

TacBrub Ba aMaJIHCO3HH HATHYaxoH gucceprarcua. Hatnuaxou acocun
JIUccepTaTCus 1ap KOH(MDEPEHCUSIXOU YyMXYypHUsBA Ba OalHAIMWIAIUM 3€PUH
MyXOKMMa InyaaHa: MaBoau KOH(peHcusin OalHaIMuiIaduyd WIMA-aMalli
6axmmaa 6a 1150-conarum JTOHMIIIMAHA-IHCUKIIONEAUCT, JOKTOP, aJKUMUE Ba
daitnacypu dpopcy Tounk A6yoakpu Myxamman nounu 3akapuéu Posn [lymanbe
-2015 (27-28 maitn conm 2015); MaBoaM KOH(EPEHCUSIM YyMXYPUSIBUM WIMEA-
Ha3apusiBUM Xalatu ycTtoJoHy kKopMmanHaoHu JAMT Oaxmmpa 6a vamHu «25-
COJIATMM UCTUKJIOJUATH AaBiIaTuu yymxypuu Toyukucton» (23 Hos6ps 2016),
Hyman6e, 2016; maBogu XIII- xonumu Hywmownit. “JlactroBapaxou uaMu
XuMHA gap Tyau 25 conu Mctuknonusata aaBiaatuv Yymxypund TOYHKUCTOH™
(23 Hos16pu conm 2016), dymanbe -2016; maBogu  KOH(EpEHCHUSIH  AYIOMH
OaifHaIMUITIAINK WIMA dap MaB3yu «KuMuéu nmaiBactxou andati Ba CUKIUU
TJIMTCEpUH Ba coxaxow wuctudomabapum oH» Oaxmmga O6a 75-cojmaruu
XoTupan A.u.xuM. y3Bu BoOactau AMMUNT, npodeccop Kumcano byphn
XakumoBu (8- 9 nekadpu conu 2016), dymanbe-2016;MaBo 1 kKoHDEepeHCHSIH
YYMXYPUSBUUA WIMH-HA3apUSABUM XAWATH YCTOAOHY KopMmaHiaoHu JMT
Oaxmmaga Oa vamHW 26-CoJIaTUM HUCTUKJIONUSTA JaBIATHU YyMXYpPHUHU
Toyukucron, ymanoe - 2017; MaBoau KoH(pepeHcHsn OalHAIMUIATIUN

wimuio amanuu «Taxcunor Ba wiMm gap acpu XXI: tamoronum myocup Ba
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JypHamMou pyura»y Oaxmmaga 6a  «70-comarum  JIOHUIITOXM  MUJLIMU
Toyuxkucron» (01 wHos6pu comm 2018) [ymanb6e - 2018; wmaBomau
KOH(pepeHCUAN YyMXypHUSIBUM WJIMHIO Ha3apuUsIBUM XalaTH  YCTOJIOHY
kopmangonu JIMT Gaxmuaa 6a “Coixou pyuUiau 1eX0T, Caléxit Ba XyHapXou
Mapaymi  (comxou 2019-2021)” Ba “400-comaruu Mupodbun Caitmgon
Hacadn” (20-27 anpenu conu 2019) Yunau 1; maBoau KOH(EpEeHCUSIU
YYMXYPHUSBUA WIMHMIO HAa3apUsIBUM XauhaTu yCTONOHY KopMangonu WUT
AMT Oaxmmpa 6a “30-tomuH conrapau kadynu Koncruryrcusau Yymxypuu
Toyukucron” Ba “Conu mabpudat Xykykn~ (22-27 anpenu conu 2024).
Hrarumopor a3 pyian maB3yu aucceprarcad. Oun 6a MaB3yd pucojau
JUCCEpTATCHOHN 13 Makoia Haulp rapaujaaact, a3 yymiaa 4 makonaa aap
Magauiaxou TaBcusiHamymnan KOA-u Hazgu  Ilpesumentun  Yymxypuu
TouukucToH Ba 8 Makoja Jap MaBOAU KOH(DEPEHCUSIXOW WIMHUIO aMajuu

OailHaIMUJIAITiA Ba YyMXYPHUSIBI MHUYHUH | HAXyCTIIATEHT HALIP LIy1aacT.

CoxTop Ba XauyMu quccepTarcus. TaxXKUKOTH auccepTaTcuoHi a3 143 caxudan
4JorM KOMITIoTepd nbopat Oyna, a3 23 yansai, 46 HaKIIad Peakcusl Ba S5 TaCBUPXOU
rpadukit (pacM) ubopat acrt. quccepratcust 1opou nemrydrop, 6appacit Ba TaxJIuiau
amabuér, KUCMHM Ta4puOaBi, Oappacuu HATUYAXOHM OJKCIIEPUMEHTAIIH, XYJIOCaxou
acocuM Kop, Tebaoau aaabuétu ucrudomamyna uobopar a3 103 Homryitpo map Oap
MeTupaj.

Kamgsoxaxo: 2,3-nuruapooen3o[p]tnodenxo, 1-TmOXpOMaHX0,
KapOOKCUIIIIIaBA, aMUHOMETHUJIIIIaBHA, OpoMusaTcus, 2,5-1uankui-, 3-apui-2,3-
auruapooenso[fltuodenxo, 3-apui-1-6enzo[p]truodeH, a-0pomMo-KeTOHXO, [-

JTUKETOHXO0, KapOUHOJIXO.
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BOBHU 1. TAPXU AJTABUET. JAPE®T BA XVCY CHATXOU
ITAMBACTAXOMU CYIJIOYPOAOPHU XAJIKAT'
1.1.Cunte3u cynduaxoun xaakari

Hedtxon OGamanacyndypu ganyobmum TOUMKHCTOH Oapou HCTEXCOJIU
Ooutymuu aswiocudar ameéum xoM Mebomaa. ap WH cypaT HUCTEXCOIu
dbpakcusiu Bacem TO OuTyMu HedTxoum Oananacyndyp Aap Xodaruu Xajk
aypyct uctudoaa nHamemasaHa. Mcrudomabapuu ppakcusxom To OUTyMUH
HepTxom Oananacyiadyp (ALLIDH) Gapou sxtuéyum umcrexcoiu HepT 6a OH
MycoWJaT MeEKyHaJ, KM OH Ha XaMaBaKT 4YyJOKYHUU TalBacTaxou
reTepoaTOMHN OPraHMKHUPO a3 OHXO Tajlad MEKyHaJ Ba Jap acocu TabuaTu
MYIIIaXXaCH XUMHSBUHU 4y3bXOH Fallpu KapOOTUAPUAA a3 yymila MaiBacTaXxoH
cynpypaop, TabCUPU PEareHTXOU T'YHOTYH 0a OHXO TaOAUJIOTH XUMHUSBHPO
Jap XyJId OHXO0 0a aMmajl Meopa/.

MaxcynoTxou T'YHOTYHE, K1 0a YyHWH Bacuia XOCWII ITy1aaH/, Jap HUXOAT
MeTaBOHaAH 00 4y3bXOU KapOOruapuauu aap Gpakcusixou To OUTYMU MaBUyd
Oyma XaM4yH CyCTKYHAaHJauW BaWpOHINABUM KHCIOTArd, HaMaKhi-OOuH
METaUIX0O  Ba  YMHCXO, HMHYYHHH  XQJKYHAaHOAXOM  KOMIIOHEHTXOHU
KaJJOHMOJIEKYJIaBUM TapKuOu HedTH Jap caTXU YUHCXO ajacopOcus Iryga Ba
qyJOKYHUHU 3aXUpaxon OOKUMOHAAN HEPT a3 KOHXOU TAMOMIITYapo MeOOIIa.

Hap 6apobapu uH naiiBacTaxou OpraHuKuu cyjadypaopu Tapkudu HedT Ba
CHUHTE3W JOPOU SKKATOP XOCHSATXOU XOC MeOOIlaH] Ba METaBOHAHI XaMYyH
MOJIIaXoM HUOTUIOM Oapou XOCWUJIKYHHUU TaiiBaCTaxoW XYCYCHSITXOSIIIOH
yonmoOTap uctudoaa mapan.

[TaiiBacraxou opranukuu cyadypaop map HedT map MAKId Cyaduaxou
CUKJI Ba allMCUKIHA, THOPEHXO, MEpKamTaHXo Ba Oemrap 00 MaiBacTaxou
CUKJIMM apoMaTél Ba Ha(TEHUU KOHACHCHUPOHMIIYJIa BOMeXypaHi. AcocaH
JTUKKATH MaxCycpo CHUCTeMaW OWCHKJINU apoMaTii Ba HUMapoMaTuU CYIhuIn

oenzo[B]tnoden(l-TmanHaan) 4Yaad MeHAMOs, YyHOHE KH OHXO Yy3bXOH
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He(pTXOM MMHTAKaXxoOW I'YHOTYH a3 OH yymja HehTxou ToyukucTtoH 6a xucob
MepaBaj.

HNctudonadbapun TaMoMH HABBXOM MaiiBacTaxou CyJgypaop TaHXO Aap
cypaT Tiyppa JIOHHCTAaHU COXT, XOCHSATXOU XUMHUSBA Ba (U3UKaABHA
MMKOHMA3Up acT. buHoOGap MH KOpKapau yCYJIXOU HABU CUHTE3H MaiBacTaxou
cyndypaop Ba OMY3UIIM XaMadyoHHOAW TardUpEOMU OHXO YyH a3 YuXaTu
WHKUIIO(U CHUHTE3U OPraHWKHA Ba XUMHUSH HE(PT Ba paBaHIM HCTEXCOJIOT
axaMusATH KajaoH gopa. Jdap pobuta 60 UH OMY3UIIUA XYCYCUSITXOU XUMUSBIA
Ba IUTAp XyCYCHUATXOM MaxXCyCH MaiBacTaxou CHHTE3WU He()TUM HaMyHaB# Ba
uctuoman OHXO Jap PEAKCUAXOM XUMUSBHA Oapou dYyJOKyHH Ba
ncrudoogabapuu naBacraxou cyiadypaopu HepT MyxuM MedoIa.

Maxcynorxou a3 HedTxo rudupudramysa, 6a MUCOIM HHTHOUTOPXOU
3aHI3aHi (KapO3UOHH) XAHIOMM KOPKapAud 4YOXXO SIK KaTop OapTapuxo
nopana. OgataH OHXO 3aXpoJiyd HECTaHJ Ba IaiiBacTaxou 0a TapkuOu HedT
MOHAH]I IOpaH/ Ba cudaTh MaXxCyJIOTH UCTUXPOYIITYIapO IMacT HaMeKyHaI.

Jlap mapxu acocu KOPXOU COJIXOU OXUP, KU Jap OHXO TapKUOU COXTOPH-
rypyxun cyndpuaxo, THO(PEHXO Ba MepKAIlTaHXO, KUCMH JUCTUJIISTUU
He(pTXOM MaBbMyJI OMyXTa IIyJaacT auaa OapoMaja memniaBaa. MyxokuMmaun
KOpX0O KM 0a OMY3UIIM TaOJMIOTH XUMMSBHA Ba HUMKOHMSATH HCTU(OIAN
naiBacTaxou cyiadypaopu Tapkubu HedT Oyaa Oaximaa 11y1aacT Ba TaXJIUIN
HaKIIaX0u YyJAOKYHUM TalBacaTxou Cyadypaop a3 AUCTUIUIATXOU TapKuOHU
He(T ry3apoHHUa IIy1aacT.

Hap wmoHorpodusu I'yCMHCKHMH YCyJIXOM CHHTE3U IaliBacTaxou
cynpypaopy CHKJIA Ba OWCHKIA a3 OH YyMiia THOCHKJIOIIEHTAHXO,
THOCUKIIOTEKCAaHX0, THATrWJPWHXO0, THAACKaIMHXO0, THAWHAAHXO Oappach

myaaact [1].
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BOHHHCKHﬁ, Faﬂnepn, CMOJITHUHOB YCYJIIM HaABH CHUHTC3HU I'OMOJIOTXOH

JOMMBA3KYHUU 2-IOMapO TUOCHUKJIOTeKCaHpO MYBO(HUKHM HaKIIah 1 MEHIHXO0/1

Hamygaang [2].
Hakuian peakcusiu 1

M HBr
CH; —0—(CH,);— CH,Cl Fﬁo’ CH; —0—(CH,);— CHOH—R —>

Na2S ri . I
Br— (CH,);—CHBr—R ——» CH,— CH,— CH,— CH,— CH—R

VYpun BomuHckuii Ba lanmepH pap HaTu4yaum CHHTE3M 4YOpKapara

THAOMCUKIIAHXOU HBa3lIaBaHAAPO a3 3-XJIOP METHIICMKIOreKcaH 00 HakIma

napedt kapm [3].
Hakuiau peakcusiu 2

CH,—Cl
2 _socl, TH2
RCHO (\3H -
Cl1
NaSH
CHHpT

ba oHXO yCcynum HaBU CHHTE3U THOCHKIOI€KCAaHXO 00 YOHUIIIMHXOU

aJKWIA € CHUKJIOAJIKWIIA JJap MaBKeu 3 a3 a-ojiepMHXO cap Kapja, MEITHUXO/1

KapaaH.
Hakuiau peakcusiu 3

cl R
— CH,O -HCl1 | | Na - CH;OH R

R— CH=CH, —2~ —— =% CH,— CH,—CH—CH=CH

| Pt , N

O
R

RBrs - HBr (j/ Nass @R

_—

nap uH 4o R=C jH,, Cc4H, 3, cukiao - CgH
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Momnorpadusu XaptoB Ba Meizen, Unnon, JlutBuanos Ba I'oaadopo
0a malBacTaxou TIeTEepOoaApPOMATHM KOHJEHCHUIIyJAa Ba TE€TEPOCHUKIIXOU
cyndypaopu apoMatit 6axiuaa mygaact [4].

bappacun Kiemma, KM CHHTE3M MalBacTaxou KOHICHCUIIYAAU
TrHodeHpo papo merupas xemo goamo act [3].

A3 MabayMoTH agabuérm gap 0o0Ji0 oBapjaa IIyjga Oap MeEosia, KU
XUMUSIA TTaBacTaxou CyJaypaopw XaaHOK Ba apomaTét 0a Kaapu Kodi
OMyXTa IIyJaacT, aMMO XMMMUSIU IMOJIMAapOMATHX HAaBbU |-TMAMHIAHXO Ba 1-
THOXPOMAHXO XeJIe KaMTap OMyXTa I1y1aacT.

CuHTe3u manBacTaxou CyJapypaopu MnoauapoMaTuu OuUCUKINU |-
TUAUHJAH Ba 1-THOXpOMaHPO METABOH TaBACCYTH M30MEPU3ATCUSIN TEPMUKUN
CynpUaXou apuiaalinji, TUIAPOTeHOHUMH |-THAMHACHXO TO |-TMAWMHIAHXO,
COXTaHM XaJIKau cep 00 yCyJIXOU I'YHOTYHU KOHJICHCATCHOH# 0a By4y1 OBap/I.
KapynoBa Tammepu Ba XaMKOpOHall aBBaJIMH Inyjaa TypyxOaHIuu
apwIaATWICyIPUIAXOPO TO 2-MeTHi-1-TnamHaeHpo omyxTaHd. OHXO MyaMsH
HaMyJaHJ, KW TapMKyHUM CyI(UAXOM apwiadwi Jap XUHOJUHHU
yymuaaucroaa gap xapopatu 240 °C mymatu 1-2 coat ycylnu oONTUMAIA
MeboI1ag, CHUHTE3U 2-METWI-1-THauHAAHXO, oOjJaTaH map omexta 00 I-
THOXPOMaHX0 JapédT kapaa Memapas [6].

Haxmau peakcusiu 4

Uyli. XUHOJIMH

-

S—CH,— CH=CH, o
S 3

HanunoBa Ba BuktopoBa 2,2-gumetrui-2,3-nuruapooenso [Blruodenpo
TaBACCyTH CUKJIUPOHMHM KaTaauTuki cyiadumu 2-ammudenun map AlLOs map

300°C cunTe3 xapaaHm [7].
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Hakiau peakcusiu 5

CH,—C=CH >
2 T 7 ALO;300°C CH;
CH;

S°  'CH;,

Bopapenn Ba Makke/uiuH MyalsiH KapIaH/, KU THAWHJEH 00 TUApUIH
ATIOMUHUMM JIMTUH OapKapop HamelaBajd, aMMO CYJI(GOHXOM OH 00
Oapomaau xeimo xyo Oapkapop MemiaBaja. ABBaj OaHAW JydYaHIa BOKYHMII
HUIIIOH MeAuxa 0ablaH rypyxu cyidoHnii [§].

Haxmau peakcusiu 6

OXI/ICTa
LA, LA,

//\\ //\\

Kapaynosa, MeiiknanoBa, ['annepn [9] MyalisH kapaaHi, KU OaHIU
aydaHga xaHromu tabcupu AlHs nmutuit 6a cyndonxoum 2-€ 3-amkui-1-
THAUHJEHXO Oapkapop HameliaBajd, Oajdkd TaHXO TYPYXXoH CyI(dOHH
Oapkapop memasan. MyammudoH HaKIIad 3uMHA 0a 3MHA TAOMWI JOJaHM UH
I'YHA THAMHACHXOPO Aap THAWHIAHXO IMENTHUXO0 HaMYTaH/I.

Tuanngenxo map asBaj 60 H>O:> To cyindoHxo oKcua MeliaBaj Ba aap
cyiadoHxo OaHau aydaHga 00 €puu rHMApPOreH OapKapop MellaBajl Ba CHUIIAC
cyndorypyxu LiAlH4 6apkapop MemraBa.

NH ycynu cuHTe3u |-THAaMHAAHXO Jap COJXOM OXUp Maxcyc Oapou
XOCHJI KapJaHU MMaiBacTaxoW MOTUION Jap TaXKUKOT MCTUdOaa maBaHga 6a

HIYMOP MepaBa/l.
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Hakuian peakcusiu 7

R R R CH;
Br— CH,—CO — CHi - H,0,
SNa - g— CH2—CO_CH3 < KHUC. CUPKO
R CH; R CH, R CH,
= H,Pd/C O:j LAl O:j/ 3
S S

S

O// \\O o// \\O

1.2. Peakcus snekTpoduiit nap 1-tuanHaaHXO

YoituBaskyHuu syeKTpodwiin gap THaUHAAHXO 0Oa TaBpu Mydaccan
OMYXTa LIyAaacT, Ku Jap agaOuer 00 peakcusxou rajloreHMpOHil, HUTPOHI Ba
cyndyponit udpoaa édraact. dap sk katop kopxou Hysmonos 2.V., Hacupos
N.M. Ba Yanonor C.C. [10] HumoH goaa mygaacT, KM XaHTOMH TabCUPH
MyTakKoOuigan Opom Ba l-TMaMHAAH Jap MYXHUTH TETPAXJIOPUIN KapOOH map
xapopatu 50-60 °C acocaH XOCHIIIIaBUM MOHOOPOMXOCHIaxo 0a amas MeosI.
bapou wmyaiisH kapaaHM MaBKEW TaJloTeH Jap MOHOOpoMoO-1-ThuamHmaH
TabCUPU XaM4yosi OO0 MarHuii 06aba a3 KapOOKCWIMPOHH OXUPOH IydOp
rapaua. dap Hatuya kuciotan kapookcwnuu l-tmanmnHgan 6ap N1-peHuym
ruapoaecy1pypoHi Kapaa mury.

Jlap HaTUYaum UWH peakCcUsxo a3 YoHUOM MyaJiuoH KHUCIOTau
rugpokcopi (B-heHMIITPOMMOHUPO) YyI0 Ba MyaissH KapaaHI.

Haxkmawn peakcusin 8

Br CaHy
2 Mg + CO H |
. 2 2
-HBr — > - COOH
S S Br S

COOH

Jap uyHuH mapout, myamutudonu kopu [11] 6pomuponun 2-metui-, 3-
METHUJI-, S-3TUJI- Ba 2,5-TUITWI- | -THAUHAAHXOPO OMyXTa, MyalsiH KapAaHa, K1

OpOMHMPOHMH XaMa TOMOJIOTXOM OMyXTallyaad |-THamHAaH JOUMO Jap SK
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XaJKau XagHoku cyldypaop 0a aman meosin. MyarnmuoH MHUYHUH KYIIMII
KapaaHa, Ku OpoMmpo Oa sapou apoMaTuu OMCHUKINA TaBacCyTH peakcusi 00
OpoM map Xy3ypu MHUKIOPU KATAIUTUKUM OXAHU METAJUIA € XJIOpUAU OXaH
Bopua kyHaHa. Hatuyaxou TaxkukoTxo 60 ucrtudoma a3z muconu 2- Ba 3-
METWI- Ba 2,5-IUMETUI-1-THauHAAHX0 HUIIOH JO0JaH[, KU YOHUBa3IIaBi aap
XaJKau 0eH30J1 6a Byuy MEOsIT BAa MaxCyJIu peakcHusi HU3 MOHOOPOMXOCHIIAX0
Mebomana. bapou ncOOTH COXTU MOHOOPOM-2-METWII-1-TUAUHAAH CUHTE3U S-
O6pomMo-2-MeTuii-1-TuanHaad TaBaccyTu KoHjeHcaTcusu [I-6pomTrodenon 60
OpoMuAuM AJUTMJI Ba  M30MEpU3ATCUAM  TepMUKUUM  MuHOabmam  II-
O6pomanuicyndu ry3apoHua myaaact.

Hakuiau peakcusiu 9
Fe/B Br
€/br; XI/IHOJ‘II/IH
H C CH-H,—S
S CH,4 S CH, 2 2

Myanudonu kopu [12] myasH kapaaHa, KU XaHTOMHM peakcusiu 2,3-
aumetun l-tmamHgan 60 OpoM S-muOpomxocuiiaxo 0a By4dyd MeOosid, KU
MaBUyIUST Ba COXTOPU OH TABACCYTU TAOJUJIOTH 3€pUH TACIUK ITy1AaCT.

Haxkmau peakcusiu 10

CH, CH,
BI'2
_— T
S” NCH; ST NCH;,
/\
HZO l BI'2 BI'2
CH, CH,

- |

0
(CH;C0),0-t CH,

O—wn
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Hutponun I-tnannganxopo Hybsmonor 3.Y., Hocupos M.M. Ba
Kapumor M.K.[13] gap miapouTu TabCUPU HUTPATH ATCETUI Oa TOMOJIOTXOHU
1-tmanagan nap xapopatu 30-40 °C gap maxnynu CCls omyxTaana. ba onxo
Mysiccap rapiuj, Ku aCOCaH MOHOHUTpOXocuiiaxopo 60 6apomaau to 80%-po
0a gact oBapaHJ. XaHIOMM Tabcup Oa 1- THAMHIAHXO 0O KUCIOTAau HUTpATH
(1:1) omexTam XOoCWJIaXxOM MOHO-, JU- Ba TPUHUT XOCWUJ MEIIaBajJ Ba
nctudoam OMEXTau KHUCIOTad HHUTpAT Ba CHUPKO HMKOH Meauxan 1-
THAMHJIAHXO0PO 00 sIK HUTpOrypyx 6o 6apomanu 40 -50% xocun kap/i.

Haxkmau peakcusu 11

CH;
_ HNO;
S CH3COOH
O,N
Bopu aBBanm peakcusiu OeBocuTaum CyaypoHuu |-THAaMHIAHXOPO map
myxutu CCly HypmonoB 3.Y. Ba PagaboB H. omyxrann [14]. Humon goxa
Iy1, K KucinoTan ximopocyidon gap -30°C 6o 1-tmannman 60 XOCHIIIaBUU
YOMMBA3KyHUU XJIOPAHTUIAPUAXON MOHOCYI(POKHUCIOTAXOM XaJlkau OeH30J1

Mery3apa.

Haxmau peakcusiu 12

CISO;H  CISO5S
—>

ccl,
S

Cyndyponuu 1-TmanHIaHXO AYIIBOPUXOM 3u€M 6a MUEH MEOpaH/, 3€PO
cyndpypu Tapkubu kKucioTam cyiadatr 00 KuciaoTau cyiadaT KOMILIEKCXOPO
XOCWJI MeKyHaHA. Jlap UH 4o MO AuAaro JTOHUCTa 0a KOpU AJIKUIMPOHM Ba
ATCWJIIMPOHMHU |-THAWMHIEHXO Ba |-THAMHOAHXO AaxXJI Hakapaa, maap Oobu
OSIHJIa OHXOPO AJIOXUAa MEHIHUXOJ KapIaHPO MMKOHIIA3UP JIOHHUCTEM, 3€PO

OHX0 MYBO(HKHU MaKcaayd KOPU Ma3Kyp TaxJIMIU MydaccaaTap J0paHI.
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XaMUH TaBp a3 MabJIyMOTXOU Jap agabuér ouja 0Oa CHUHTE3 Ba
XOCUSITXOU 1-THaMHIAHXO Ba 1-THOXpOMaHXO MaBUyA0y/1a, XyJI0CaXOou 3€pUH
OapoBapJaH MyMKHUH acT. YCYJXOU OJJINTAp Ba OSHAAAOPU CHUHTE3U WH
CHUCTEMAax0 U30MEPUBATCUSAN TEPMUKUM CYI(PUIX0U apUIAJUIUIT MeOOIIA/I.

YMyMaH, Jap acocu peakCUsXOU 4YOMUBa3KyH@ 00 OGapomaau xyO
METAaBOH XOCWJIAXOPO XOCWJI Kap[, KM HMH XOCWUJIaXx0 0apou TaxXKUKOTXOU
OsSIHIA HUMMAXCYJIOT 0a Xxucod MepaBan. XHUMUSM |-THOXpOMaHXO Ba a3
qUXaTH CTPYKTypaBd MOHaHA |-TmamHganxo Oa kaapu Kodid oMyxTa
HAIyaaacT.

1.3. Ankumuponuu 1-THanHaeHX0 Ba 1-THAaMHAAHXO

YUyHOH KM ajulakail Kauj kKapaa Iy, MablIyMOTXO€, KM TO HUMPY3
MHTUIIOP LIyJAaH/, laxoaaT MEAUXaH/I, KU XUMUSH |-THAaMHIAEHXO0 HUCOATaH
OMyXTa ILyJgaacrT.

A3 HyKTaum Hazapu ycyiau 4y(QTH BaJIEHTH |-TUAUHIEHPO METaBOH 0O
COXTOPXOU PE3OHAHCUU 3epUH Myappudn Kap/i:

dopmynau 1-5

H@
H f
- | &
S S/ =
a 6 - B S@ 1 S@ ! @S
H

nyn

Caxmu ruOpuan pe3oHaHCH Oy coxTopw aBBan "a" Ba "O" HucOat Oa
caxMyd OOKMMOHIIAX0 MYXHUMTap acT, 3epO Jap OXUPHH PEe30HAHCH OEH30.I
BaMpOH Ilyda, YyJOINaBUM 3UEAM 3apsaxo Oa aman Meosn. bunoGap uH
3MYMH IJIEKTPOHXO Jap MaBKeH 3 3uéa memmaBaj Jlap XakuMKaT raJJoreHUpOH#,
CylIpypoH#, aTCUIIUPOHH, AIKMPOHHUH |-THAMHACHXO XaMellla 0a XOCHIIIIaBUU

CC XoCuiIaxo oBapda MEpaCOHal. Arap KO6I/IJ'II/IHTI/I PCAKCHOHUU AKYM XOJaT
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00 TYpyXu JTOHOPHU 3IEKTPOHN MyxodusaT Oomrag YOHMBA3KyHA METaBOHA
JIap aurap xosuat 0a amal osiI.

Hap xomatu 2,3-gydoiinBasiliaBuU-1-THAUHAECHXO, 0a peaKCUIXOU
qOMMBA3KYHUU 3JIEKTPOPUIIA aTOMHU TUJIPOTEHU Jap Xajkau apomaTi Oyaa
Iydop MemiaBall. AJKWIUPOHUMM |-THAauHJIEH HOKU(OS OMyXTa IIyJaacT.
Hap anmabuér gap 60pau aJKUIUPOHUU TOMOJIOTXOU OH, MHUYHUH J1ap Oopau
AJNKWJIUPOHUM 1-THAMHIAHXO MabJIyMOT MaBYyJl HeCcT. YamMbOBapuu 4YyHUH
MabJIyMOT a3 OH cababd 4oyimb acT, KM aJIKWI-1-THauHEHXO0 Ba |-TMAaUHACHXO
MOJIEJTIXOM CHUHTETUKA Oapou MyailssH kapaaHu |-ThuamHaenxo Ba 1-
THAMHJAHXOU MMAJOUIIAIIOH a3 HedT MeOoIaH .

XaHromMu Oappacud MaBOJM Halpiiyga ouj 0a ajdkwiupoHuu I-
TUAUHACHXO MabJIyM MeEIIaBajl, KU MyaUIMpoH Jap ACOCHOKKYHUM CaMTH
MaNOUIIN TYPYXU JTKWUIA HOMYBO(UKAH/I.

XaMuH Tapuk, bumien Ba xamkopoHam [15] Tabcupu MyTakoouiiau 1-
THAUHJECHPO OO0 XJIOpPUAM HW3O0MPOINMWI, M30NPONAHOI Ba IPOIEH JAap
HUIITUPOKN KaTaIM3aTOPXOU KHCIOTari Aap MIAPOUTXOM TYHOTYH OMYXTa,
HUIIIOH JOJIaHJ], KU Jap HAaTUYaWd peakchuss oMexTau 2 Ba 3 XOCWUJIaXOH -
M30MPONUI-1-THAMHIEHXO XOCWJI MelllaBajl, KM Jap OH 2-uzomep OapTapi
nopan.

Hap murap xop rydra MemaBaa, KA ajJKWIApoHU 00 m300yTeH, I-
MEHTEeH Ba l-rekceH map Xy3ypu kuciortau cyiadatu 80% map xapopatu 38°C
TaHxo 0a 3-ankui-1-TuanHaeHxo oBapaa MepacoHan [16].

XaHrOMM aJIKWIIUPOHU 1-TuauHjeH 60 n3o0yteH gap umrupoku H3POq
-u 100% map 125°C, 3-teprOyTui-l1-THAaMHAEH XOCHJI MeEIIaBaJ COXTHU
nanBacTapo 00 POXU CUHTE3U TAKPOPU MyKappap Kapjaacr.

Hap xopu [17] XocCcWikyHuUM 3-TpeTaMuj-l-THAWMHIEH TaBacCyTU
aIKUJIMPOHU |-THAWMHIAEH TepT CHOUPTH aMWIld Jap HIITHPOKU  XJIIOPHUIU

KaJTbari Jap MyXuTH Iucyipuam KapOoH oBapJa IIyaaacrt.
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ba xamam uH HUTOX Hakapmaa  TaxkukoTxou Kymep, Ku XaHTOMHU
ANKWIUPOHUMHU 1-THaumHIeH ©00 u300yTWUH [ap UINTUPOKU KHUCIOTau
nonudochopit omextau 2-tepTOyTUiI- ( 22%) Ba 3-TepTOYTUI-]1-THAUHACHXO
60 OGapomaau (71%) Mykapap HaMydaacT, AUKKATH MOPO 4Yaud HaMyI.
ANKUIMpoHt 60 TabCcUpu TepT-0yTaHoa 00 UITUPOKU KucioTtam H>SOs—u
KOHCEHTPOHHU/Ia UHIYHUH Oa oMexTau 2-TpeT Oyt (6%) Ba 3-TperOyTmi-1-
TuanHeHxo (89%) oBapaa mepacoHna [18].

UyHOH KM Jauja MeliaBaj, TaHXo padTopu Xyau l-TUauWHIIEH oMyXTa
mygaact, Ki UH 6a MO MMKOH HaMeauxaj, MabIyMOT ouj 0a KOOWIMATH
PEaKCUOHUU COXTHU |-TUAWMHJIEH YMYMaH Jap PEaKCUsiu AJKWIMPOHU SITOH
XyJiocabapopii KyHeEM.

Jlap uH 4o Kalia kapaaH OaMaBpuI acT, KU Jap UIITHPOKU KHUCITOTaAXOH
Jlrouc, 6a MOHAaHAW XJIOPUIAM Kanba, CyIDUAXOU XaJKari#é XaHIOMH TabCUP
KapmaH 00 AaKCemTOpXOWM HWOHXOM THUAPUI — TpUPEHUIXIIOPMETaH,
TpUhEeHUWIMETUIIOOPOGTOPHUA, XJIIOPAHWIT ACTUAPOTEHOHN Ba U30MEPUKYHOHH
MeIIIaBaH]I.

BuktopoBa Ba aurapoH [19] uMKOHM TaOaUII JOJaHM WH HaMydgu 2-
MeTHII-2,3-1uruapooeH3o[]TnodeHpo HUIIIOH T0TaHI.

Jlap UITUPOKH XJIOPUIN Kalibari 00 TpudeHMmIXJIopMeTaH aap 6eH301
¢ HuTpomeTaH map xapopatu 60-1000C 2-metun-2,3-guruapooen3o[p]tuoden
nap 2-mermnoeHso[f]tuopen 60 Oapomagum 87% meruaporeHim Kapja
MemiaBag. TUOXpoMaH Ba THACUKIOTEKCAH Jap YyHMH IIapouT, 00
duImypaaHd XaJlkau TeTepOCUKIA (To 2-meTuia-2,3-guruapooens3o|ftuoden
00 6apomanu 7-11%) Ba geruaporeHOHUU OH (To 2-MeTuiaoeH3o[p]Tnoden 60
b6apomaau 6—13 % Tmacukiiorekca To 2-mMeTuntuoder 60 xocuaHokuu 31 %
ry3amt. Jap WH MaBpuJ TaHOCYOM  JKBUMOJIEKYIMU  cyaduma —

TpudeHwIXjaopMeTad — xjgopuau kaiawvarit 1:1:1 act. bapou un Myb0auI0TXO
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YYHUH HaKIIaepo MEITHUXO0 KapJAaHd, K1 9y JOKYHIU HOHHU TUAPU/T a3 MaBKEH
2-po nap 6ap Merupaj.

Hakiau peakcusiu 13

(CHs5);CT
%
H +
S S
H
111 v
+
—_—
N H
S s LWCHs | @ s
L 4 111
%
[ I | 1 .
S CH3 S CH3 S +
A\Y 1 IV

lapuange pgap anabu€ér ouwag 6a OMY3UIIM MEXaHU3MHU PEaKCHUSIU
AJTKWINPOHUM |-TUAWHIIEH SITOH MabJIyMOTE HAIIp HAIIYJAacT, Bajie TAXMUH
KapJlaH MyMKHUH acT, Kd OH Jap umtupoku kuciaoraxo (H2SO4, H3POs Ba
ralipa) 60a TaBpu 3epHH 0a amall MEOsi: MPOTOHM KaTajau3aTop O0a rypyxu
TUJIPOKCUJIA CIIUPT Ba YyJOKYHHM OO0 MOHM KapOOHMIpo Oa Bydya Meopal.
babny a3 wH, 0a HOHU AyrOMau yCTyBOpTaAp TypyXxOaHA@ MeIIaBal.
MexaHU3MM peakCcUusii OH YyHUH acT;

H+ A- +

+ +
R-CH,-CH,-OH —— > R-CH,-CH,-OH E’R-CHz-CHZ —> R-CH-CH;4
“t2

Cunac uH MOH a3 pyHU MEeXaHU3MH 3JIEKTPOPUINU OOXaMTabCHUPKYHIA

0a 1-TmamHaeH TabCUP MEPACOHA/I.
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Hakmau peakcusu 14

H CH;j H CH;

| |
+ CH
R - CH - CH, ?H | A
ﬁ ,
R -H R
S - @ S

1.4. Arcuummponuu 1-THaUHIEHXO Ba 1-THAaMHIAHXO

Jlap aBBaJUH TAaXKUKOTH PEAKCUSIM ATCWJIIMPOHUHU |-TMAWMHAEH TUOKHU
Opunen Kpadrc HuioH 1o1a mygaact, KU Typyxu aTcuil 6a MaBKEbXOH 2 Ba
3 (acocaH maBkeu 3) goxu1 memaBaz [20].

NH camtu wuBasmaBupo OabJaH 00 aTCUIUPOHUU |-TUauHAEH 00
XJIOPUIXOU TYHOTYH Ba aHTUPUJIXOU KUCIIOTAaX0 TaCAUK Kapia 1IyaaacT.

boxamTabcupkyHuu |-THAMHAEH Ba XJIOPUAM ATCETWI Jap HIITHPOKU
SnCls nap 0-15°C a3 yonubu Poep Ba xamkopoHain omyxTa mryaaact [21].

Mykappap kapjaa IIygaacT, KM Jap OMeXTah aTCHI XOCHIaXo
(6apomamu ymymit 70 %), xuccan 3-atcui-l-tmaumnaeH 85 % Ba 2-uzomep 15
%-pO TAIIKWI MeIUXa.

XOoCWIIIaBUld OMexTan 2 Ba 3-M30MEpXO0 Jap TaHOCYyOXOM TYHOTYH
XaQHTOMHU ATCUJIMPOHUM |-TMauHACH 00 XJIOPUIW AHU30WI Jap UINTHPOKHU
ZnCl Ba SnCls map maxjaynu xjopodopm Ba O€H30JI, XJIOPUIU aTCETUI Ba
3UpXoW XJTOPAHTUAPHUAXOU KHUCIOTaxXo Aap  aucyiaduam kapOoH map
UIITUPOKU XJIOPUAN AJTFIOMUHUNM MYIIOXUIA Kapaa Iy,

Sk kaTop KOpxo 0a aTCHIIMPOHMHUU ajKWi-l-TMamHaeHxo Oaxmmaa
mymaadg. A3 xama JMKKAT4aJOKyHaHAaTap TaXKUKOTXOe MeOOIIaHM, KU
ouMoHU AnoHus TaxTu poxoapuu Matcyku Scyo ry3aponumgaact [22].

Ounxo0, a3 yymJia, HUIIOH JIOJIaH/, KM BoOacTa 0a 4OUTrupliaBuu rypyxu

MCTWUII, ATCUIIMPOHHUHN T'OMOJIOTXOH l-TI/IaI/IHI[eH 00 AHTUApUAN CHUPKO 0a
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XOCWIIIABUU OMEXTal  HM30MEPXOU AaTCWIXOCHUJIAXOW TYHOTYH oBapia
MepacoHa.

XaMUH TapuK, JAap HUINTUPOKH TypyXyu IKWIA Jap MaBKen > € 7/
qOMMBa3KyHA |-TMauWHIEH 1ap MaBKebxOuW 2 Ba 3 0a amaja MEosii, aMMO
n3oMepu 3 OGaprapm gopad. Arap aTCHUIMPOHHHU 4- € 6-THAMHIEHXO MalI0
mIaBaj, 1ap oMexTa Oelrap a3 2-u30Mep MyIIOXU/1a Kapjia MellaBa/l.

Hakiau peakcusu 15

COCH;
| CH5;COCl1
_—
BF5(Et),0O
S S
CH3 CH3
CH;COCI1
BF5(Et),O
S S COCH;

Atcunuponun 2- Ba 3-MeTWJI-1-THAMHACHXO JOMM 0Oa YOWXOU XOJIHHU
xajkau TuodeHnn paBoHa Kapaa memasan. Mu 6a 2,5-, 3,5- Ba 3,7-qumernn-1-
THAMHJCHXO JaxJl Jopaj, YyHOH KM XyAu MyautuoH MyKappap KapaaaH/I,
qoMMBa3IIaBi Jap MAaBKEBXOU 03011 XaJKau IeTepOCUKINA HU3 Oa aMajl MeOsiT
[23].

babaaH, TAXKUKOTXOU CEPUIYMOP SIK CAaMTH IIabeXu aTCUJIIMPOHUPO Aap
KaTOpHU OJAUTAPHUH I'OMOJIOTXOU |-TUanMHeH Tacauk KapaaHna [24, 25, 26].

Poep Ba nurapoH aTCHIMPOHUU AJIKWI Ba apui-l-tuanHaeHxopo (2- Ba
3-3Tun-, 2-aHu3uI-, 2-0eH3ui-1-TmauHAeHxo) Jap OeHzom, aucyaduan
kapOoH (cepoyrnepona) Ba xinopodopm aap umrupokun SnCls, AICI3, ZnCls,
ry3aponuaana. Onxo 3-arcwi-2-ankwn (apui-)- Ba  2-aTCUil-3-ajakui-1-

TUAWHAEHXOPO YyJI0 Ba MyalisiH KapaaH/I.
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Myannmudon 6051 Kaia KyHaHI, KA 3-aTCUJI--THAWMHAEH Aap IIapOUTH
3UKpIIyaa, OXTUMOJIaH 00 cababxou cTepuki, Oa aTCHIMPOHM Jojda
HaMmemaBajg. Tabuucrt, ku omy3umu padtopu 2,3 - AydoMMBa3KyHUH 1-
TUAUHJIEHXO Jlap pEaKCUsiXOM ATCWIMPOHUU TaBAYIyXHM MAaxCyC JIOIIT.
TaxkMKOTXOM aBBaJ HMINOH AOJaH[, KM l-TmamHaeHxo, 0a MoHaHau 2,3-
TAMETHU, 2,3-TU3THI Ba 2-3TUJT-3-METHJI aCOCaH 0O TaIllaKKyIu 6-KeTOHXO 00
OMeXTau XypAu S-u30MepH aTCUINPOHUIA Kapaa MellaBaH/I.

Haxkmau peakcusu 16

R-C
R-cocl | R R
0
A1C13 0 ‘ ¥ I
S R R S R

Faiip a3 on, KoHsH 00 KOpMaHIOHaIll froHa XOJIATEPO TacCBUP
KapaaacT, KM XaHTOMHU aTCWJIMPOHUU 1apO3MyIaaTH 2,3-TUMETWI- 1 -TuanHaeH
00 aTtceTuu xyopa Aap aucyiaduau kapooH map umrupoku AlCls, myanmudon
nap Oapobapu MaxcCyld MOHOATCUIIUPOHUU S,6-muatcui-2,3-auMeTu-1-
THAnHJEHPOo 00 Oapomaau 15% 6a gact oBapmann [27].

Hakmau peakcusu 17

| HyCOC
CH3C0C1 O\—/E @\—/E
A1C13H3 o c p

CH
3 H,CO

Tanxo map xomatu 6 2,3,5-, 2,3.4-Ba 2,3,7-TpuMeTuII-1-THAUHAECHXO
aTCUJIMPOHM Kapjaa MelllaBaH]I, BAKTe KU MaBKeu 6 MIIFOJI Kapaa MeliaBai, 6a
MOHaHIU 2,3,6-TpuMeTWiI Ba 2,3,6-TpUATHII-]-THAMHIEHXO, TYPYXH aTCETUIIN
Jap XOJIaTWu 5 uBa3 Kapjaa Memasal. ba xaMMH MOHAH, AP PEAKCUSIXOU
ATCUWJIIMPOHUM XAMMOHAHAXOM YOWMBA3IIaBUM TOMOJIOTXOU |-THaWHIEeHU

padTop MekyHaHa. bo Makcagu MyaissH KYHUMU TabCUPHU YOUTY3MHXOU Aap
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CUCTeMad YOHUIIMHXOM |-TMamHaeHu cudaTh TyHOTYH Oa caMTH Xamiiau
aNeKTpoIi, aTCHIMPOHA  SK KAaTOp XOCWIaxou l-ThamHaeH Hu3 0Oa
aTCWIMPOHU Aydop mryaan [28] .

XaMMH TaBp, 00 pOXU aTCHIMPOHUHM S5-OpoMm, S-xjaopo- Ba 4,5,6,7-
TerpadTop-1-THAaUHAEHXO, acocaH 3-aTCHJI XOCWJIaXx0 XOCHJ Kapja IIyJaaH/I.
Martcyku Sfcyo Ba xaMKOpoHaIl MyaWsH kKapaaHa, ku 2,3-nuopomo-1-
TUAUHAAEH 00 aTCeTWIXJIOpuau HUTpoOeH3o1 6o umrtupoku AlCl; map 0°C
00 XOCWJIIIIaBUU 6-KETOHPO TabCUPU MyTaKoOUIa MepacoHas [29].

Hakuau peakcusiu 18
CCI/ o @\—AI/
Alcl3 HLC c

OH uHuyHMH Maxcynu acocuu (94%) arcunupoHun 3-6pomo-2-mMmeTu-1-
tnanHgaeH gap 0°C meboman. bamanmmasun xapopaTtu peakcus to 10°C 6a
qONMBA3KyHUU aTOMU OpPOMM TypyXu aTCUJII Ba XOCWIIaBid 60 Oapomaau
80% 3-aTceTnin-2-MeTUI-1-THauHAEH OBap/ia MepacoHa/I.

Haxkmau peakcusiu 19

CH3COC1 CO - CH;
AlCl 100c
S CH,

MyanudoH MHYYHUH HUIIOH AOMAHI, KU 2-Opom-3-mMeTui-1-TuanHaeH
nap 0°C arcuiaupoHM Kapaa HamemaBajn Ba XaHromu 25C omextaum 6-
arceTui-(67%), 4-arcetun-(10%) Ba 2-aTceTwi-3-MeTWiI-1-THAUHIEHXOPO
(23%) xocui MeKyHas.

PaBanau kop 600 OMY3UIIIN aTCHIIMPOHUU 3PUPXOU COAjJda Ba Mypakadbu

l-TnamHaeHxo Oaxmmaa ITygaacT. XaMHHTApHWK aTCeTWIMPOHUHM 2-, 3-
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METOKCH-1-THauHAEHXO Jap HUIITHUPOKU cedTopuau OOp YyHOH, KU MablIyM
Iy Jap X0JaTu 03011 XajdKau TUOhEeH Mery3apajl.

Haxkiau peakcusiu 20

OCH;
©\j/ CH,COCI OCH;
—_—

S COCH;

COCH;,
CH;COCI
—>

3
OCH, S OCH,

Arap WH peakcusl Jap UIITUPOKU XJIOPUAU ATIOMUHHUN CypaT TUpall,
OHIOX JUMETWIMPOHUU TYPYXU METOKCHM MYyILIOXUJa MemaBal. [ap 4yHHH
WAPOUT  KYWHUIIX  ATCWIMPOHUU  3-OpOM-2-MeTOKCH-l-TmanmHaeH 00
TAIIaKKyJIXM MaBOJAW AacoCaH IIOJIMMEpPW Ba MUKIOPU KaMHM 3-aTCETUII-2-
METOKCHU-1-THanHAeH 0a aHYoM pacuj Ba a3 2-O0poM-3-MEeTOKCH-1-TuanHaeH
THOUHCH 0a 1acT oBapja IIy/I.

bo arcumuponuuu  5,6-IUMETOKCH-,  6-METOKCH-,  6-3TOKCHU-1-
TuanHaeHxo, KansH Ba gurapoH mapédTaHia, KM WBa3KyH#H Aap MaBkew 2 Oa
aMmai mMeosii. AMMO, TYpyXH METOKCH, KU JAap aTOMU KapOOHU 4 yOUTHUD acT,
TYpyXU aTCETUIPO Oa MaBKehU 7 paBOHA MEKyHaad. AMMO arap MaBkeu 7 OaH
Oolaj, peakcus TaHXO Jap MaBkeu 2 Mery3apan [30].

Haxkmaun peakcusiu 21

H,CO
3 ACzO H3CO
1.CO SnCl4 |
’ H;CO S COCH;4
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OCH; OCH,

AC20
SHC14

H3C C O

Hap xop KaHsSH aTCHJIIMPOHUU S5-aTCETOKCHU-1-THAUHACHPO TaBCU(
MEKyHaJl Ba HMIIOH MeIMXaJd, KU peakcus 0a 3-aTceTui-5-aTceTokcu-1-
TUAUHJECH OBApAa MEpaCOHA.

Haxkmau peakcusu 22

CH,
I
H,CCO CO
ol CH,COClI I C - CH;
) — |1
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S S

Masbaymotu gap 60710 3UKpIIya ol 0a aTCUJIMPOHUU |-THAWHJIEH Ba
TOMOJIOTXOU OH Ba 0ab3€ a3 XOCWIAXOW OH HUIIOH MEAUXAH]I, KU PEAKCHUSIPO
Jap paBaHIu |-TMauHAEH HUCOATAaH OMyXTalllyga XUcOoO KapJIaH MyMKHH acT,
rapyaHjie K4 a3 aabuéet ouJ 0a aTCUIIMPOHUUM NTANBACTaAXOW MABPUAU HA3ap
00 KUCITOTaxou KapOOHI MabIyMOTE MaBYy 1 HECT.

MexaHu3MU peakcusii aTCWIMPOHH |-TMaMHIEHXO Nap YyHHMH MLIAKII
OBapJlaH MyMKHH acCT:

Haxmawn peakcusin 23
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Jap MaBpuaM aTCHIMPOHUU |-THamHAaHXO OoImaj, Iell a3 OF03H
TaXKUKOTH MO TaHXO S-aTceTwi-1-ThamHaaH TaBcud Kapaa mryaa Oya, ku 00
POXM aTCWJIMPOHUU |-THanHIaH 00 XJIOPHUIM aTCETUII Jap TeTPaxJIOPITaH Jap
xy3ypu AlCl; 60 6apomann 33% 6a nact omamaacr [31].

Hakiau peakcusu 24

H3C_ C
CH,COCI I
0]

AICI

S S

1.5. YynokyHum naiBacTaxou CyJIQypopraHukuu Tapkuou HedT

Jap Mapxwiad HaBM TapaKu€éTu XuMHsd HepT map Oopau 3apypaTu
POXXOHM ONTUMHM3ATCUSIKYHOHH Ba YyCYJIXOM KOpKapau gayboopam HedT,
ncrudogadbapun KoMILIeKCH Ba OemapTOBUM OH Machajia 6a MUEH MEOSII.

Hap xopxou ouj1 60a 4yyJOKYHA Ba TAKCUMOTKYHHU TaXKMKOTU TapKUO
Ba COXTH CylI(dUIX0 Ba THOPEHXO Ba TOMOJIOTXOU OHXO a3 JUCTWLISITXOU
HeTH Yy10 Kap/a Iy 1aaHI.

bosn xaiim xapa, ku O6apow TaxXKUKOTH JaX COJaW OXHP PaBUIIN
KOMIUIEKCH 0a OMy3MIIM Tapkub Ba XycycMU He(dTXOHW JOpOH MHalBacTaxou
opranvkun cyndypaop (ITOC), kymuinu OMY3UIIM COXTH OHXO Jap Xama
KACMATXOHU JUCTUJISITXOM HE(T Ba MHUYYHUH BYChAT JOJAaHU CaMTHU UCTU(OIaN
aMaJIui OHXOPO HUIIIOH MEINXAI.

Jap xopu TaxKMKOTUMEH Oa cynduaxon GppakcUsIXxom MHUEHA TUKKATH
Maxcyc goja myaaact [32].

WH, aBBamaH, 6a mypHaMoun uCTU(OIAM CAHOATUM OHXO Jap COXaxoH
TYHOTYH BoOacTa acTt, IyloM HeTXou OanaHacyadyp TaHXO Oapor UCTEXCOIN
ourymu aswiaocudar uctudoma MmemaBaHa Ba (Gpakcusxou Bacen HedT (TO
320°C) maptoBXxoM caHoaTh Oa XHCOO MepaBaja. bo Makcaaum OMY3HUIIU

TapkuOu Tabmat mapédpT HaMyJaHU XaMam poxxou ucrtudogadbapuun
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nanBacTaxou CcyadypAaopu TapkuOu HedT Aap Xodaruu XajkK, YCYJIXOoHu
(UBUKIA-XUMHUSBUY UCTUXPOYU OHXO Jap HedT Ba MaxcyjaoTH Hed T uctudoaa
Oypaa meriaBa.

VYceynxon XxuMusBi 0a MOHAHIM KOMIUIEKCXOCHIIIIABUU IaliBacTaxou
cyndypaop 60 HAMaKXOW METAJIXOM Ba3HUH (aTceTaTu CUMOO, TETPAXJIOPH.)
Ba Tabcupu okcuakyHaHmaxo (H»>O., HNOs;, KMnOs Ba raiipa) moXui
MemaBaHa. ba ycynxou (U3MKH 3KCTpakcHsl 00 XaJIKyHAHIaXOM CEJICKTHUBH,
qyJIOKYHUHU XpomaTorpadi map aacopbeHTxopo aap 6ap merupan. bosa kaiia
KapJl, KU  TaHXO0  SKYaHJI  yCylIM  YyJIOKYHUH  KOMIIOHEHTXOU
ralipukapOoruapuan a3  (Qpakcusxou MuéHaum cabyku Hedt Oa
KOMIUTIEKCXOCHJIKYHH acOC Kap/ia IIygaacT:

A) YUynokyHuu cyiaduaxou macTMOJIeKyJii 60 MaxJIyJaxou oOit Ba oOu-
cnupTtu Hamakxou cumoO (II) (cynema Ba atcerar) a3z quctwisitxou madodu
OCH3MH-TUTPONHUU HEPT. AMMO Aap MH XOJaT 00 Kaia Kap/, KM XaHTOMH
TabCUPU CyJIEeMaW JOPOM paJUKAIM ceoMau cylpuaxo 00 XOCHIIIaBUU
raJloTeHAJKUIXO0 Ba MEPKYPXJIOPUAXOM MEpPKaNTHI METaBOHAJ KaHAa
maBaHa. Jlap MaBpuam  aTceTaTH  OKCHAU cuMoO Oa  cudatu
KOMILUTEKCXOCHIKYHaHIa Oormaj, XxaHroMmu kopkapau dpakcusu 205-340°C 60
VMH HaMakK YyJOKYHHMH ITaiiBacTaxou cyjadyp Tanxo 14 %-po Talkui ao1.

B) UYynoxkyHuu cynpuaxoud MacTMOJIEKyJiaBit 00 Maxjayiu oOuu
HUTpPATH HYKpa.

A3 yonnbu wmyammudon [33] HUTpatm HyKpapo OapoW XOCHUIKYHUU
CcyI(pUIXOH TO3a a3 KOHCEHTPATXOM Cyladypaop Ba hapkusTu oHXO uctudoaa
Oypaasm.

bo nazapmomTu ap3umu Oamanmm AgNOs Ba MHTHUXOOM KaMH OH
Hucoat Ba I1OC Ba Hutpatu Hykpa 0a cudatu peareHT Oapou ucTudoIAn

Baceb gap paBanHau yygokyHuun IIOC Ba a3 OHXO TO3aKyYHHUM MaxcCyJOTU
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HepTd kOOWnMM kKabynm Hect. AMMO gap amanusxow os3mouiu AgNO;
ucrudongabapuu xyapo €draacr.

bopu aBBanm xoOumustu 0a peakcusu komruiekcxocuimasin AlCl; 60
KOMITOHEHTX0oU cyiadypaopu HepTxo gap kopu [34] kaiig kapaa Irymaacrt.
Xanromu kKopkapau ¢pakcusixon OeHsuHum HedT AICl;, maiBacTtaxou
cyadypaop kKapub myppa Jap IMIAKJIM TYyAPOHH Ba3HUHU  MO€H YYJIO
MeIIIaBaH]I.

Kobunusitu 60 XaMTabCUPKYHUU TaJOTCHUOAXOU AIIOMUHUNA 00
nmaiBacTaxou CyJdyp Jap COIXOM OXHp Aap SK KaTop Kopxo Mmydaccanrap
oMyXxTa mryjaaans [35].

Hap Oapobapu  Mukmopu 3uéau  IanWBacTaxou cyiadypaop mgap
KOHCEHTpAT, MaiiBaCTaXxOW OKCUT'€HIOP Ba KUCMaH KapOOTUAPUIXON apoMaTi
qyJ10 MEIlIaBaH/I.

Jlap TaXKUMKOTA aMajiuy 4yJOKYHHU KOMMIAHEHTXOU cyiadypaop 60s
Iap mapouTd cabyk Ty3apoHWIa MIaBaj, YyH KU TaJOTCHUIXOW aJTFOMUHUN
KOOWJIMSITU KaTaJIM3KYHUH PEAKCUSIXOU MU30MEpHU3aTCUsl (M30MEPUKYHOHH) Ba
JTUCTPONIOPCUOHATUPO (HOMYHOCHOKYHH) HOpaHA, Failp a3 HUH HaMaKXOu
aIFOMUHUN 0a TaBpu HOKU(DOS KOMIUIEKCXOCHIIKYHAHaaH/I, YyH KM OHXO 00
IUrap naBacTaxoud reTepoaTOMUM JOPOM HUTPOrE€H Ba OKCUIEH Oa TaBpu
dhaboa 6a peakcuss MepaBaH]I.

A3 KaauMm map caHoatu HedpT 060 Makcaau OexrTapiiaBuu cudatu
CY3UIIIBOPUH dbpakcusaxo kuciaoraum cyjadar Oapoum HECT KapJaHU
naiiBacraxou cyiadypaop uctudoaa Oypaa MemaBa.

YeptkoB 00 xaMkopoHain [36] Oapou 4YyOOKYHUHM ITaiBacTaxou
cyndpypmop a3 dpakcusxou (150-350°C) nept xoHM Apnan 06a cudatu
AKCTpareH KuciaoTau cyiadaTu 00 KOHCEHTPATCUSIXOU T'yHOTYHpO HucTudoga

Mebapana. PaBang nap a1y 3uHa merysapai, aBBaji 00 kuciaortau cyjigatu 86%
6ab191% .
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Hap Oapobapu uH ¢pakcusiu Cy3ulIBopi 00 cCylpypHOKUM KaM Ba
skcrpakTxou 3uHau | Ba Il maitBacraxou cyndypaop 00 MUKIOPU YMyMUU
cyndyp 9,3-13% 6a nact oBapaa mya. Jap KoHCeHTpaTXou CyJapypHOK 8§5-
87% cyndyp nap Hamyau cyaduaxo MedoIIaHI.

Hap xopxou muHOabga [37] myanmudoH cyiaduaxou 00 KuCITOTAU
cyndatu 86% (cyndpuaxou xoMm) rupudrairyaapo ce Mapotudba 00 KHUCIOTau
72%, 18%, 84%-u cyndat xKopkapa Hamyaa, Gpakcusaxou Cyapuad TO3aruu
93,2% - 99,7%-po 6a nact oBapaana. Bobacra 6a KOHCEHTpATCUSIU KUCIOTAau
cyidatr qyymOKYHUHM UHTUXOOWHU CyI(UIXOU TApKUOU XUMUSIBUU sIKXella Oa
amaJjl Meosi.

INannepu, Kapaymnoa [38] okcuamaBuyd HaBU CylI(pUIAXOPO KOp Kapaa
Oapomaja, KM TaWEpPKyHHH TIEIIAKUM KOHCEHTPATXOM CyldypapoMmaTii Ba
ncrudomgan XalKyHaHJad HUcCOATaH rapoHOAXoW KHUCIOTau CHUPKOpPO Tajaad
HamekyHana. Illapoutn uWHTHX00 Kapmad OHXO OKCHIAKYHHH CyI(UIXO,
OeBocuTa Jap AUCTWISATXOM HedT, Ty3alllTH MapxXwiad MeXHaTTajaabu
nmaiBacTaxou cyiadypaop Mebormiaa, yCylaxoW Kyjldall Ba OCOH, 4YIOKYHHUHU
CcylpoKCUAX0 a3 AUCTUIISITXOM OKCHUIIIYIapo Kop kKapja 6apomamana. OHXO
YCYIXOU HYYOOKYHUHU CYJI(POKCUIXOPO Jap IIaKiad MepxjiopaTtxo as
dbpakcusixon okcuamyaan HepT 60 uctudoman kuciorau 42% mnepxiaopi Ba
nap makiau cyiadarxo a3 Gpakcusxou oxkcuamymaan HedTtu 00 ucrtudomau
kucnotau cyidaru 60-62% xop kapaa bapomanganm [39].

bo ycynu «mepxmopaTt» XOCHIKYHUHU CyI(POKCHUAXO 3y Ba Xejie myppa
(to 80%) oxcummaBuu Cyapuaxon (pakCHUIXon MHEHAM PaBFaHXOHU CYyIdyp
00 TEepOKCHUAMW THUAPOreH Oa JacT Meosa, Jap Xoje KU 9YyJOoIIaBUH
cylpoKkCHaXo Jap XaMOH Mapxujlanu OKCUAIIABHA Xy a3 Xy 0a amajl MEOsII.

bo wuH xama Oaprapuxou YyCyJIu NEPXJIOPATHUU  XOCHIKYHUU
cynq)OKCI/Iz[xo a3  JUCTHIATXOU He(I)Tﬁ MOHEaxou 15050101071 6ap0H

uctudomabapuu caHoatd MaBuyyn act. Ilem a3 xama, Mo 0o0sin ap3uIIM
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HucOaTaH O6amaHau KUCIOTAU MIEPXJIOPHUPO KAH KyHEM Ba 3apypaTd 4opaxou
OexaTapupo XaHTOMHU KOp 00 KUCIO0Tau MEPXJIOPHU Ba IEPXIIOPATXO aHACIIICM.

Hap pobura 6a uH, myajumndonu kopu [40-41] ycynxou OKCHIIIABA Ba
qyJOKYHUH CYJI(POKCUIXOPO a3 AUCTWIATXOM OKCHUJIIYIa, KU Jap OHXO
KHUCIIOTau TMepxyiopi 60 peakTuBH OexaTap UBa3 Kapjaa MellaBall, 4yCTydy
KapaaHa. bo uH Makcaa OHXO UMKOHUSTH 00 €puu KUCIOTau CyjdaT XoCui
KapaaHu cylIpoKCUapo caHuauaa 6apomamana. dap ycynu kucnortau cyndati
Oapou XOoCHJI KapaaHu CyJI(POKCHIX0 HaMyHau (pakCUsIi Baceb Jap peakTopu
mumara 6o nepokcuau ruaporeH 6o wiosa kapaanu H>SOs 0,4% omexrtaun
peakcus Ba 0,2% smynratop oMmexra Kapjaa MemaBal. /lap uH MaBpuja aap
naBomu 1,5-2 coat okcuiaBit 00 yCyau 3MyJICUSIU MEpXI0paTi Kapub XaMOH
napadau kouBepcus (50-80%) 6a aman meosia, Ku cyI(hOKCUIXON XOCHIIIITyaa
Jap AUCTWUISTA OKcuamyga OOKM MeMOHaHA, KM a3 OH 4o 00 poxu
aKcTpakcus 60 kucnotau cyiadatu 60-62 %-a rupudra MemaBa.

VYceynmu kucnotam cyndat 6apou XOCUII KapaaHU CyI(POKCHIXO HUCOAT
0a ycynm mepxJjiopaT Japo3Tap acT, 3epo MH paBaHI oy Mapxuiapo gap 6ap
Merupaj, Ku Xxap KaJoMd OHXO Hazap 0a sik Mapxujiau paBaHg 00 KHUCIOTau
MEePXJIOpHA BAKTHU 3UEATAPPO Tadad MeKyHad. AMMO ap3uIlM MacTU KUCIOTau
cyliat Ba 6exaTapuu Kop 60 OH UMKOH MeAuxal, K yCyJid KUcioTau cyiadar
O0apou XOoCuJ KapAaaHW CyI(OKCHIXO O0apou KOp Aap KOPXOHAXOHW CaHOATHUHU
ONTUMAJIN TaBCcUs Kapaa maBaj [42-43].

INapuanae xu gacrpacuu romojiorxou l-tmamnaeH (6enzo[B]TuodeH) Ba
2,3-IUTUAPOXOCUIIAX0U OHXO, KM pagukanxou kapooruapuau gapos3u (C4 Ba
3uéna a3 OH) JOPaHJ, MYIIKUJ acT, CHHTE3M OHXO 0O yCyJXOW MaBuyjJa Xele
JyIIBOP MeOOIIIaI.

bo Byuyau uH, uyHMH Xocuiaaxou 1-tmamuaeH (Oen3o[f]ruoden) Ba 2,3-
TUTUIPOXOCUIIAXOM OH Ha TaHXO XaM4yH 4y3bU MHaiiBactaxou cyiadypraopu

Tabui, 6aJIKu XaMYyH OOBEKTXOU OMY3HUIINN KATOPU KOOWIUSTU PEAKCUOHUHN
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q0JIM0 Kapop JIOpaHI. bapon napédTu aJIKWJI- 1 -THAMHIEHXO
(6enzo[p]tmodenxo) Ba 1-tmamnmanxo (2,3-muruapooOeH3o[B]Tnodenxo), Ku
3aHYUPH TMaXJIyUd OHXO a3 4op € 3uéma aToMu KapOOH ubopaT act, MO
METaBOHEM AJIKWIMPOHA Ba aTCUJIMPOHA Jap CUCTeMan OWCHUKINU
HUIIIOHAOJAIIYAa Ba TOMOJIOTXOU MOEHUN OHPO ucTUdoaa dapem.

bospa kaiin kapa, kKu WH peakcus 0apou cucTeMaun OappacuiraBaHga gap
anabueT TakpuOaH TacBUp Hamygaact. OMy3UIIM TaOUATH XUMUSBUU
nmaiBacTaxom OpraHukuu  cyiadypaop, KU  MOJEIXOU MaiBacTaxou
cynpypaopu HepTpo TaKUI MEAUXAHI Ba HUCTHUHOIAU PEAKCUIXOU
XUMUSIBUM OHXO Oapoum owmy3uimn Ba wuctudoaa Oypmanu I[1OC-u HedT
axaMMSITU KaJIoH gopaj. buHoOap MH OMY3UIIN UH PEeakCHUSIXO Ba XOCUATXOU
OHXO OaMaBpu/I acT.

Vceynxon MNepCneKTUBUU OMY3MINM  MailBacTaxou cCyldypapomaria
YCYIXOM YylOKyHiA 00 HCTH(OJa a3 PeaKCUsXOUM KOMIUIEKCXOCWIKYHI Ba
cynpyponun Mebdomana. bo Byuyau uH, TO X0JI TAXKUKOTH CUCTEMATUKA OU/I
0a ycynaxou 60a cyiadyponin acocédra Ba uctudoman UH peakcusxo Oapou

qyJI0 KapJaH Ba MyalsiH KapAaH! JUTap XOCUSITXOU My(bUI Bydyd Hagopa.
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Xymnoca oun 6a 606u 1

Jap 600u aBBajay KOPHM AUCCEPTATCHOHN Oa 4yCTyuyu agaOMETH WIMMA
oua 0a XUMUSH 1-THAMHIEHXO Ba XOCWIAXOHU 2,3-TUTHAPOXOCHIIAX0, 00 pOXu
cyadypoHun OOKMMOHIAW TaiiBacTraxow CyadypopraHuKu ¢(pakcusixou
kapboruaporeHupo 00  TUAPOIM3U  MHHOaBAam  CyI(hOXOCHUIAXo,
KOHCEHTPATXOU MaWBaCTXOW CYIDypaoppo 060 wucrtudoma a3z ycyIxou
XUMUSIBH qyTOKYHHH TTaiiBacTaxou Cyladypaop TaBayqyx J10/1a I1y1aacT.

Hap acocu MabiIymMOTH a1aOUET ouj 0a YYHUH PEAKCUSAXOU MBA3KYHUU
anexkTpodwiin, 6a MOHAHIW AIKWJIMPOHHA Ba aTCHIMPOHUU |-TMAMHACHXO Ba
XOCHJIaXoHu 2,3-TUTrHAPOXOCHUIaX0, METAaBOH I'y(PT, KM UH PEaKCHsIX0 0a Kaapu
Ko(d# OMyxTa HallygaaHJ, Oa mapTre KA aTCUJIUPOHUMM |-THUAWHIIEHXO Ba
ANIKWJIMPOHUMH Xyau 1-TuamHaeH O6a Hazap rupudTa MemaBaHa. Jlap ayHuH
XojaT, 0a akugaum Mo, Iem a3 xama, 00 gacrpac HaOyJdaHM OOBEKTXOU
HOTUAONM TAXKUKOTH alIKWIOHUIAIIYAaW |-TMaWHAEHXO, |-THamHIaHXO Ba
FOMOJIOTXOU OH, cUMac 00 TapKUOU KOMIUIEKCUM MaxCyJIoTe, KU Jap BaKTH
AIKWJIMPOHUM UH MalBacTaxou CyJIPypIopu TeTEPOCHUKIXO Aap UINTHPOKHU
KaTajau3aTopxo 0a MOHAHIU KUcJIoTaxou JItouc 6a Byqy1 MEOsIHI, IapX A04a
MelaBaj.

TaxkMKoTH MHHOabJa HUIIOH J0J, KM OO HH YCYJIXO0 KOMUJIAH
cynduaxopo xocun kapaaH MyMkuH act. Mctudonan kucimoran cyndartu 86-
91% amamnaH paBaHAXOHU CYJI(PYypOHI, OKCUIAIIABH, (UIIYpJaHU MaliBacTaxou
cylypopraHuki Ba kKapooruaporenxopo 6ap tapad HamyI.

ba Mo Mysicap ramr, ku nmaiBacTaxou CylpypopraHuKUd MyCTaxXKaMHu
a3 ¢pakcusaxo 60 kucimotam cyndpatu 86- 91% rupudra HamaBaHIAPO YYI0
Ba TaBCU(] TUXEM.

Bapou nn ¢pakcusxou 150-325°C, a3 cynduaxo To3a Kapaa myga mnai
nap mait 6o xkucimoram cyiadatu 92-93% 60 wmakcagu cyildypoHuu

naifiBactaxou cyiaQypopraHukud nap o0 Xajl HallaBaHaa 00 KHUCIOTau
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cyindatu (86-91%)-a kopkapa Kapaa memanaa. baban kopkapan Gpakcusaxo
60 kucnortau cyiadatu 92-93% cyndypHoku map nap ppaxcus a3 0,5 To 0,29%
kaMm 1mya. Kucmu acocun maiiBactaxou CyaypopraHMKUU XOCWJIIIyda Jap
MaxJIyJad KucioTau cyiadar aap Hamyau cyiadoxocuiaaxo dYoH IIyJaaH/I.
babpnan omextan xkucinotau cyiadatpo To Xxocuamasuu 25% o0 uioBa Kapja
rapMm kapaa wmya. Hap xomatu  100-1109C TakcMMOTH THIAPOJIUMTUKUU
cyloxocmnaxo Merysapaj.

XaMuHTaBp 62 MO Mysicap rair, Ku 60 poxu cyIpypoHrUr OOKUMOHIau
nanBacTaxou CyJaQypopraHukuu (pakCUsaxou KapOOTUIPOTEHR KHUCIOTau
cynpatu  92-93%-apo 60 rumpommsm  MuUHOaBIAM  CYI(HOXOCHUIAXO
KOHCEHTPATXOU MaBacTXoU CyladypaoppO XOCHI Kap/.

A3 yCyJIXOUu XUMUSBUU 9yJ0 KYHUU TTaiiBacTaxou cyadypaop, MaxcycaH
Jap 3aMOHM XO3Upa, OelTap YyCylu OKCHUAKYHW OO0 OKCHAKYHAHIAaXOU
TYHOTYH ucTu(dO/1a MelaBai.

bapou yambbactu 6appacuu agabuért, 005 TabKUI Kap/l, KH OMy3HUIIN
nmaiBacTaxoum OpPraHUKUU Cylapypaop a3 KaOwimm oHXoe, KA Jap HedT
MaBYyJdaH/, TaHXO0 00 OH MaxayJa HaMellaBad, KU OHXO XaMUyH MaxCyJIOTH
acoci Ba MOOauHM Jap CUHTE3U SIKUYaHI MOJIaxo XHU3MaT MEKYHaHII. Ouxo
WHUYYHUH Jap caHoaTw HedT Oa cudaTh peareHTXOW 4yJOKYHHU HedTy ras,
OamaHabapaopuM Ty3apOHAHJATMM MUHTAKaW TallaKylu Kabpd 4YOX Ba
MHUYYHWH Ba XapryHa AyIMIBOPUXOU XaHTOMU HUCTHDOTA0ApPUU YOXPO

Oaprapad MEeKyHa.
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BOBU 1. KUCMHU 3KCIIEPUMEHTAJIN
(TAYPUBABI)

2.1. Texuukaum TaupubaBii, MaxXJIyIXO Ba peaKTHBXO

Chnextpxou MC-u naiiBactaxoum TaxKukiaBaHjaa gap coxaxou 3600-400 cm-
I nap criekrpodoromerpu YP-20 kaiig xapaa mya. Hamynaxopo duinypaa
nap Hamyau xab gap KBr omoaa kapnaa mygaang. HamyHaxou Moewpo aap
HaMyau TYHYK Ka0aT Jap KIoBeTaxoW vyaolnaBaHaa rupudra mya. Fadcun
KabaT a3 pyWm Ty3apuiid MoOAJad TaxKHUKIIaBaHAa Oapow OMYy3HIIN
cnekTpxou-MC nHTHx06 Kapaa my.

Hap cnektpu wmaccaBi-MX-1306 chnexkTpxod MaccaBUM IalBacCTaxou
CHUHTETUKH Kaia Kapaa uryaaH/.

Cnektpxon PMII gap ac6o6u «TESL A-487 C» 60 cyppatu kopun 80
MI'X, crangaptu goxuwiaun I'MJIC, 6apou xankyHanmaxou CCls Ba CCly
rupudTa 1yaaact. XpoMoTorpogusu TyHyKKabat 6apou MyailsiH HaMyJaHU
TO3aruy Ba MaiBaTaxoW CHHTE3IaBaHAal WHANBUAyaAI# (ajoxuaa) uctudoma
MemaBaa. Taxaun map aaBxadau «Silufol- 250» ry3apoHuaa mrygaacrt.

bapou ry3apoHMgaHM CHHTE3M MOJIAXOW HOTHAONW UYYHUH pPEareHTXo
ncrudona ImygaHA: KHCIOTAXOM XJIOPUJ Ba OpoMMA, KHUCIOTau cyidar,
kucinorau ¢ocdar, P.Os, NaOH, H>O,, Bra, AlCl3, N», CaCl,, MgSOs, Nal,
CO», LiAIH4, NaBH4, KOH.

Xamau XaJIKyHaHJIaxOW OpPTaHWKHA, KU Jap paBaHAu Kop HcTUdoda
mymaada (rexcaH, 3gupxoum mypakkabu cyndypi Ba mnerpoienni, CCly,
OEH30JI, TOJYOJI, XJIOpodopM, IAUXITOPITAH, TPUITUIICHIIUKOJ, XHMHOJIHMH Ba
ralipa), 00 ycyaxou Aap aJaObuET MEIIHUXOMINIyJa To3a Ba XYIIK Kapjaa
mygaana. ba cudatm peareHTXO, AJKWIOHHA CHUPTXOM OYTHIIA, TEKCHUJIM,

OKTWJIA, JeTcwiin Ba OeH3wId, Ba 0Oa cudaTu pearecHTXOW AaTCUJIMPOHM
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KUCIIOTaXOW CHUPKO, TIPOINMOHHA, paBFaH#i, BajiepuaHid Ba (PESHUIICUPKO
uctudoia rapauaaH.

bapoun omy3uiM peakcusixon AIKWINPOHWA Ba ATCWJIMPOHHA YyHUH
nanBacTaxou OU CUKIUU Cyadyp OpraHukil uctudoja mygaasa: -TuamHaeH
(1), 2-metun-1-tuannaex (2), 3-atwi-1-tuannaex (3), 2,3-qumMeT- 1 -TuanHaeH
(4), 3-penun-1-tuaunaen (5), 1-tuangan (6), 2-metwi-1-rmaunngan (7), 2,5-
numetnn-1-tnanagan (8), 3-metwin-1-tuamagan (9), 1-tmoxpoman (10), 6-
MeTus-1-Tuoxpomas (11).

Bapou yynonamynanu maiBactaxou cyiadypOpraHUKAU TapKubu HedT
MakcaJl TaHXO HMHTUX00U HepT Habyma Oajn, KU (PpPaKCUSIXOM BaCEH TO
ourymun Hedtxom Oamanacynbypu Kuuuk-ben, AxOGam-Agup (yanyou
Touukucton) medomaa. Taxauan Bacebu Gppakcusxon HEPT Ba JUCTUIISITXO
a3 pyiim meToauMkanm 6a XaMaroH MabiIyM ry3apoHuaa Inya. bapou xamam
dpakcusaxo 3u44Y#, IMIMKACTU HYpU PYIIHOHW, MUKIOPU YMyMHH CyJadyp Ba
cynpuaxo, MUKIOPU KapOOH Ba THAPOTEH MyaisiH Kapaa mya. Mukmgopu
kapOOH Ba THApPOreH 00 POXU CY30HHUAAHM HAMyHauW Moida Jap 4apacHu
OKCUTE€H, YCYyJIM MYaMsIHKYyHUU MUKAOpU yMyMmMud cyiadyp 060 ycynu
Bomuackum memunxon kapaa mynaact. Cyndypu cyiaduan Ba cyiadoxcumi
00 ycynIM TUTPOHHUAAHU MOTEHCUOMETpPHA MyalsH Kapaa Iyl TaXKUKOTH
MmaiBacTaxou XyCyCHSITM aHTUKAPO3MOHU JOIITapo 00 yCylIn TpaBUMETPH Ba
MOTEHCUOMETPH Ty3apoHuaa iyn. CaMapaHOKHWU TabCUPU KOMITO3UTXO Aap
aCOCHU KUCIIOTAaXOU Ba (PpakcHUsIXOW TO OUTYMHHU TapKuOU HEPT Ba MUHTAKAU
TaIlaKKyJIM 90X Ba XOCHSATH HeTUBA3KyHAHIAW OHXO a3 Py MOACIHN KabaTu

TeTEpPOreHn a3 pyruu METOAUKAU AP KOP HABUINTA LIyAa Ty3apOHUAA LIY/I.
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2.2. CuHTE3M MOAIaX0H UOTHAOM
CuHTte3u |-TnamHaaH a3 pyiu HaKIIam peakcusu 25 XOoCuI Kap/ia 1ryaaacr.

Hakmau peakcusu 25

R
S
74 S S

I'omonorxou 1-tnanHgan 2-mMeTui-, 2,5-1TMMETUI-TUAUMHIECHXO Ba 1-THOXPO-

MaHX0 00 yCyIM TabauI0TH MUHOABbAa XOCWI Kapaa 1yl ( HaKIIau peakcusiu
26).

Haxkmau peakcusu 26
R XI/IHOJ'II/IH 0 @\—/L

XaTtMaH 0apou KOpXOM |-TMaumHIEHXO, YOMMBA3KyHU J1ap XoJjaTu 2 Ba 3,
CUKJIOAETUApATATCUSI MYBO(UKATKYHAHIAU APUIIKETOCYI(UIXOU CUHE3IIyAa
Ba 2-aiKkwWi-1-TuanHaeHxo MmyBoduku peakcusiu [lymepepa a3 1-tuannmanxou
nbTuIOM oBapaa mygaact [42].

CuHTEe31 MOHO- Ba MaMBacTXou Cyapypaopu OUCHKIIA, a3 OH yymja 2-
MIPOIUIITHONIAH Ba CYJI(POHXOM OHXO, 4-aMUJITHAH, 2-METUII-1-THaruapuaaH
a3 MabJIYMOTHU aJabUETH XOCWII Kap/ia Iyaaacr.

2.3. Arcmuponun 1-TuanHAaHX0 00 KHUCI0TaXxou KapOoHit

5-arcetun-1-tnamnnan. ap kosbau cerapgaHam 00 OMEXTaKyHaKd
MEXaHUKH, KU(pU yakak Ba XyHyYKKyHaku O6aprapaanaa 2r P>Os Ba 1M H3POq
—n 85%-a njoBa HaMyJ1a 1ap XaMMOMM paBraHi To xapopatu 105-1159C rapm

kapaa mya. ba omexTta XaHrOMH SKYOSKYHHHM OOIIMAAT Ba XaMOH XapopatT

2,15 r tmamHmaH nmap Ir KucioTam CUpKO WIOBa Kapaa mya. OwmexTtaun
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peakcuoHupo 0o mmaat gap xapopatu 115°C To xocummaBuu Maccau radc
oMexTa kKapaa mya. Jap oxupu peakcusu gap koyuioa 6yma 603 200mi 06
MJI0Ba HaMyAa 3Up XOCHI Kap/a MIy.

Oxcrpaktpo 60 NaOH-u 20%-a 6abaan 60 06 TO MyXUTH HEUTpaiin
nrycta Ba 00 cyndaTy KaJICHiITyaan MarHui Xymk kapaa mya. I[lac a3 Toza
KapJaHu OOKMMOHJIAW XaJIKyHaHIapo OYFpOHUM BakyMil kapnaa mya. bo uH
BOCUTA S5-IpONUOHWII-1-TMaMHAaH a3 1-THauMHIaH Ba KUCIOTAaW MPOMUOHAT
(78), S-arcetun-2-mMeTwi-1-THamHaaH a3 2-MeTWI-1-THauHIaH Ba KUCIOTau
cupko (79), 5 -mponuoOHWI-2-MeTWI-1-THauHIaH a3 2-MeTui-1-THanHaaH Ba
kucinotau mponuoHat (80), 6-aTceTwi-2,5-IUMeTuI-1-TuanHaaH az 1-
TUOXPOMaH Ba aHTUApUIU nponuoHar (81), 7-arcermn-6-meTmii-1-TuoxpoMan
a3 6-MeTuj-1-THoOXpOMaH Ba aHTUAPUIU CUPKO (82), 7-ponuoHmI-6-MeTuI-1-
TUOXpOMaH a3 6-MeTWI-l-THoXpoMaH Ba aHrUApuId nponuoHat (83), 7-
CYKCUHWI-0-MeTWI-1-THOXpOMaH a3 6-MeTwi-1-THOXpOMaH Ba aHTUIPUIU
ssHTapit (84) XoCcWJT Kapja 11y 1aH/I.

Bapoman Ba cobutaxoun (pU3MKA-XUMUSIBUN MTalBACTaXOW CUHTE3IIYIan
TaxXJIWIN 3JIEMEHTUU Aojamyaa Ba cnektpu PMII maiiBactaxou cuHTesmyma
Jap 4aJaBajiv 22 oBapja 11ygaact.

2.4. ATCUTUIIMPOHVM aHTHUAPUIXOM KUCIIOTAau 1-THOXpOMaH#A

6-aTcetun-1-tnoxpoman (85). Peakcuss 6a MOHaHIU ATCUTUIMPOHUU
AHTUAPUINA KHUCIOTaxoW |-TmamHaaHxo Try3apoHuaa Inygaact. Jlap wuH
mapouT 00 l-TmoxpomaH Ba 6-MeTWI-1-THOXpOMaH ATCUTWIMPOHW Kapiaa
mya. XaMyyH areHTXOM aTCWIIaBaHJa KHUCIOTaXOW CHUPKO, MPONHOHHA
AHTUAPUAN KHCIOTau siHTap uctudoma mygasna. bo nH Bocura 6-aTceTmi-1-
TuoxpomaH (86) Ba l-TmMOXpoMaH Ba aHTMAPUAM aTCETAT O-MIPONMMOHMI-]-
TuoxpomaH (87) Xocws Kapaa mya, Taxyiuin cektpun PMIT-u naiiBactaxou

CUHTE3IIy/1a Aap YajaBajiu 23 oBapja Iyaaacrt.
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2.5. CuHTE3HM -aMUHOKETOHXOH 1-TManHagaH#i Ba KaTopu 1-THOXpOoMaH#

Hap xonbam Kypamakiu 00 XyHyKKyHaku OaprapjaHia rnaiBacT 2,4T
(0,0125m) 2-metun-5-atcetun-1-tuanngan 1,35r (0,0125M) (COISITHOKHCIIOTO
TUATUIAMUH) IUATHUIAMUHM KuciaoTau xjopuna, 0,94r (0,0215M) mapadopwm,
4,0 mi stanomu 95%-a Ba muxkgopum kataautukuu HCl-u xoHceHTpoHHMOA
rupudTa MyaaTi 2-3 coaT oMexTa Kapjaa 1y, 6aba 6a omexTau rapM aTCETOH
oxMucTa wioBa Kapjaa myna. Taxmumuau caden xocunynapo Guiatp Hamyaa as
OMEXTau 3TAHOJI Ba ATCETOH YyJA0 KapJeM.

bo un ycyn ruppoxmopuaxou 3-nunepuaunHo-1-/5-(1-ruannnan)-un/ -
nponad (12) Ba cynadonxou oH, 3-nunepuauHo-1-/5-(1-tmanngan)-usn/-2-
Metwi-ipornanon  (13),  3-mudTunmamuno-1-/5-(2-meTnin-1-TuanHaaH)-ui-/-
nponaHoH (14), 3-nunepuauno-1-/5-(2-metun-1-TuanHaan)-un-/-mponaHoH
(15), 3-mopdomuno-1-/5-(2-metun-1-rmanvgan)-un-/-nponanon  (16),  3-
CUTU3UHO-1-/5-(2-MeTu-1-Tnannaan)-ui/-2-MeTUINPOHaHOH (17), 3-
cUTU3NHO-1-/6-(1-TnoXpoman)-un/-nmpormanon  (18),  3-munepuauno-1-/-(2-
MeTwi-1-tnaunaancyndon)-wi/nponanon  (19),  3-gustunamunHo-1-/6-(1-
TuoXpomaH)-wi/-nmponanon (20), 3-nmuneHpuanHO-1-/6-(1-THOXpOMAH)-MIT/-
npornaHoH (21) 6a gact oBapaa my.

2.6. CuHTE3m 0-aMHHOKETOHXOM |-TMamHmanu Ba Katopu 1-
THOXpPOMaHH

o-TunepuanHo-5-atceTus-1-tuannaan (33). Jlap konbau cerapganau 60
OMEXTaKyHaKM MEXaHHKHA Ba XYHYKKyHaku OapranHgaHma malBacT 4Mil
nmuInepuanH uioBa Hamyaem. dap xapopatu 20°C 6a xox6a 2,58 r (0,01mom)
a-0pom-5-atcetmn-ltTuanngan gap 10 Mo OeH3071 KaTpa KaTpa WIOBa
HamynaeM. OMextan peakcuoHupo myaaTtu 0,5 coat gap xapopatu 20°C skqos
HamyJeM. bo tamommaBuu peakcuss 6a kojda 50 M1 00 MJI0OBa HaMyAEM.
Kabatu opranukuu 60 kudu gyI0KyHaK 4y70 HaMyAa Ba 00 cyiadaTu Maruuu

KaJICUHIIy1a XYIIKOHUAEeM. MaxJyJlpo 4yJl0 Hamyaa, OOKMMOHIAaIpo aap
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reKCaH Jap XapopaTd MacT Xajd HamyaeMmM. MaxjyJapo XyHyK Hamyaa Ba
KPUCTAIXOM TaXIIMHINyAapo (GuiATp Hamyda 4yao Hamydem. bo uH ycyn o-
MUMNEPUIUHO-5-aTCeTWII-2-MeTWI- 1 -TnanHgad (34), a-Mop¢oanHOo-5-aTceTu-
2-metun-1-tuannman (35), a-MOpQOIUHO-5-TPONUOHUII-2-METHII-1-TUanHIaH
(36), a-nunepuauHo-6-aTceTmi-1-Tuoxpoman (37), a-MopdoanHO-6-aTCeTHII-
l-tuoxpoman (38), a-nUNEpUIUHO-O-TpONUOHUWII-1-THOXpOoMaH (39), o-
MOpGhOTUHO-6-TTponmMoHMII- 1 -THOXpoMaH (40) Xxocui kap/aa mry.

Bapoman Ba xapakTtepucTukan (pU3NKA-XUMUSIBUM MAbJIYMOTH TaXJTUIU
aJeMEHTH ap yajaBaiu 11 oBapaa mygaacr.

2.7. CuHTE3W 0-aMHHOKETOHXOH 2,3-muruapobenso [Blrmodensn Ba

KaTopH 1-THOXpOMAaHXO

Hap xonbam pyrapigaHa OO0 XyHYKKyYHakd OaprapgaHgan 00 Hailyau
XJIOpKAJITCUM maBacT Ba 00 Haluau ra30ypop 2r numnepuanH-S-aTceTu-1-
TuanHaaH aap 10ma GeH3051 Xan HamyjAeMm. ba BocuTam Haigau rasrys3apo
HCl-u xymku rasmonHaHapo Mmyaatu 20 gak ryszapoHuaeMm. babaan nap
BaKyyM KOHCEHTpaT XOCHWJI Kapaa myd. bo MH BocuTa THAPOXIOPUIXOU O
MUNEPUIUHO-5-aTceTHI-2-MeTul (41), a-mopdonmHo-5-aTtceTuin-2-mMmeTun (42),
o-TIUNEpUINHO-5-aTceTun-2-metunn ~ (43),  o-MopdoauHO-5-aTCeTHI-2-METHIT
(44), OL-TTUTIEPUANHO-S-IPOTTUOHUI-2-METHIT (45), o-MOPGOTUHO-5-
MIPONUOHMUII-2-MeTHI-1-TnanHaanxo (46), o-nunepuanHo-6-atcetun (47),
MopdoanHo-6-atcetun (48), a-nmunepuanHo-6-nmpormuoHui (49), MmopdoanHo-
6-mporoHu 1 -Tuoxpomanxo (50) xocust kapaa HryaHI.

bapomaan TtaBcudu (UBUKA-XUMHUSBUM MabIyMOTH TaXJIMJIM JJIEMEHTH
nap yaasaiau 12 oBapja mygaacr.

2.8. Cyndyponun ankminbdenso [f]tuodperxo Ba 2,3-ITUTHAPOXOCHIAXOU
OHXO

3-TpetOyTHObeH30 [B]ruodeH-2-cyndpokuciora Ba HAMaKXOW HATPUTUU
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ouxo. ba 4,2 r (0,02 wmom)3-TpeTOyTunoen3o[f]tuoden oxucra oxucra
XaHroMu owmextaud sikpanr 1,5 mi kucnoram cyindatu 91-96%-po wuosa
kapaeM. Peakxcuspo pgap xapopatu 0°C ryzapoHuaeM. babau WIOBaKyHUU
XaMa MHUKJIOpHU KHCIoTau cyiadar xapopatu peakcuspo 1o 20°C Oanann
O6apnomra omextakyHupo 10-15 makuka naBom moaa 15w maxiynu 15%-u
TUJPOOKCUIM HATPUN KaTpa-KaTpa WioBa KapjaeMm. MaxcCyiau XOCHJIIIyaapo
qyJ10 HamyAa 0o o0 mrycra 60 3TaHOJ KpucTaiau3aTtcusi Kapaem. bo uyHuH
Ttap3 3-tperrekcun (61), 3-tpetokTuii-(62), 3-tpernecusi- (63), S-TperOyTuI-
2,3-numeTnnoeH3o[p]ruodencynpokucioTaxo Ba HaMakxou oHXO (64) cuHTe3
KapJa 1y/.

Cunre3u 6-ptop-2-ruapaszuH-7-metui-1,3,4-tuaguazon|3,2-a] NUPUMUINH-
5-on. PMS (pe3oHaHcHM MAarHuTUM SpON) Jap CHEKTPOMETpuUsH Varian
Mercury 400 60 6acomaau 400 MI'c (map DMSO-cl16) cabT kapaa mygaH,
crangaptu goxwin 'MJIC, macc-ciektpu gap ngactroxu Thermo Electron
LCQ Deca (Can-Xoce, Kamudpopuus) 6o M/ z map pation 100-1000 Da
rupudrTa mymaact. Hykram oOmaBin gap Mapxujiad MHUKPO-TapMUIAXUN
Boetius myaiisH kapaa mry.

29. VYcymu ymymin Oapou cuHTe3n 2K-runpasus-6-¢propo-7-MeTwi-5-
okco-5H-1,3,4- Tnanguazono[3,2-ajmpumuauna (3a-c)

ITaiiBactraruu la (2,64 1, 10,0 Mmmon) gap 25 MiI METaHOJ Ba XaHTOMU
oMmexTtakyHn mynatu 10 makuka 20.0 MMon Tuapa3uHu Aap SMJI METaHOJ
XaJIygapo uiaoBa Kapaa MemaBal. OMexTan peakCHOHMPO MyaaTu 2 coat
sSKqosl Hamymaa, OabmaH 6a oH 100mm oOM XyHYK HMJIOBAa Kapja MeIIaBall.
Taxmmuu maiiBactan 3a-po GuiITp Hamyaa 60 00 mIycra Iy,

6-pTopo~2-ruapaszuH-7-metun-5-okco-5SH-1,3,4-tnaguazomno[3,2-a]
nupumuanHa (3a). bapoman 2.05 © (95%), X.00. 288°C; 'H PMi
(mametundopmamun- d;): 2.24 x.m. (d, 3H, CHz), 5.65 x.m. (s, 2H, NH>), 9.65
Xx.M. (s, H, NH); ESI ms: m/z (%), 216.07 (100). Taxauau saeMeHTHA Oapou
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CeHerFNsOS (215): épra mya %: C - 33.49; H - 2.81; N - 32.54; S - 14.90.
Xwucob kapaa mryn 60 dous %: C-33.69; H - 2.80; N - 32.48; S - 14.89.

6-prop-2-(JH,-MeTun-ruapasuH) -7-meTui-5-okco-SH-1,3,4-tuaguna-
30510[3,2-a] mupumuaua(36).bapoman 2,08 r (90,8%), x.0. 269 °C; * H PM
(mumetuncyndoxeunu-do6): 2,22 x.m. (d, 3H, CH3) 3.22 x.m. (s, 3H, CH3), 5.56
X.M. (s, 2H. 2NH), ESI ms: m/z (%) 230.07 (100). Taxaunu s5emenTi 6apoun
C7HsFNsOS (229): édra myg 6o %: C - 36.68; H - 3.52; N - 30.55; F - 8.29.
Xucob kapaa myna 6o %: C - 36.28; H - 3.41; N - 30.02; F - 8.02.

6-prop-2-(HS'-penunrunpasun)-7-metmi-5-okco-5H-1,3,4-tuagunazono
[3,2-a] mupumuaud 3c. bapoman 2.14 r (73%), X.o. 274°C; 'H AMP
(muMetmcyndokeun- ds): 2.24 x.M. (d, 3H, CH3), 6.95 x.Mm. (1, 3H, Ph-N),
7.25 x.m. (1, 2H, Ph-H), 8.78 x.m. (¢, H, NH), 10.48 x.m. (¢, H, NH); ESI ms:
m/z (%) 292.13 (100). Taxaunu snmementa 6apou CioHioFN3OS: (291.31): édta
ury 60 %: C -49.48; H - 3.46; N - 24.04. Xucob xapaa mya 6o %: C- 49.40; H
- 3.39; N - 23.98.

2.10. Ycymu ymymuu cunare3n 2RN’-(6-hropo-7-metui-5-okco-5H-1,3,4-
THAIUA30J10 [3,2-a|mupuMuguH-2-wi)-rugpasuH (4a,B)

2.15r (10,0 mMou) 3a-po gap 25 MJI KUCIIOTauW KapOOHHU Xajl HaMmyJa Ba
MyaOaTH 5 coaT 4ylmIoOHUIeM, OabJaH OMEXTal PEaKCUOHUPO XYHYK HaMyna,
0o0M XyHYK WJIOBa Kapjaa myjd. TaxmuHa yaMmbinygapo Guitp Hamyaa 60 o0
IIycTa 1ap XaBo XYIIK Kap/a LIy/I.

dopmuat-N’-(6-pTopo-7-MeTui-5-okco-5H-1,3,4-tnagnaszosno [3,2-a]
NUPUMUINH-2-u)-ruapa3ud  (4a). bapomang 1.50 r (61.70%), X.o. 275
°ClLPAM (mmmermncyndoreun- ds): 2.25 x.Mm. (d, 3H, CH3), 8.19 x.M. (s, H,
CH), 10.40 x.™m. (s, H, NH), 10.64 x.m. (s, H, NH); ESI ms: m/z (%) 244.07
(100). Taxmumu anmementin 6apoun C7HsFNsO»S (243): €édra myn 6o %: C -
34.57; H - 2.49; N - 28.79. Xucob6 kapaa myx 6o %: C - 34.48 H - 2.45; N-
28.66.
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N’-Atcerun-(6-propo-7-merun-5-okco-SH-1,3,4-tuaauazono [3,2-
a|mupuMuanH-2-mn)-ruapasud (4s).bapoman 2,20r (85.60%), X.0.318°C. 'H
PAM (mumeruncynbdoxeua- db): 1.94 x.m. (s, H, CH3), 2,27 x.Mm. (d, 3H, CH3),
10,30 x.m. (s, H, NH), 10,49 x.m. (s, H, NH); ESI ms: m/z (%) 258.07 (100).
Taxmmm anementin 6apon CsHsFNsO»S (257): édra myn 6o %: C —37,35; H -
3,13; N-27,22. Xucob kapnaa mrya 6o %: C — 37,43 H — 3,15; N-27,20.

N,N,N’- Tpuatcetun -(6-¢pTopo-7-metun-5-okco-SH-1,3,4-tnaanazomno[3,2-
ajmupumuauH-2-w) -ruapasua 5. 2,15r (10.0 mMmomn) 3a-po map 25 M
AHTUAPUIMA KUCIOTAu CUPKO XaJl HaMyJaHJ Ba MyAaTu 6 coaT YyIIOHUJIEM.
babn oMexTam peakCMOHHUPO XYHYK Hamyda OOM SXMH WIIOBA HaMYEM.
Taxmuuu rantugapo Guitp Hamyaa, 60 mycra 1ap XaBo XyIIK Hamyja Ba 60
METaHOJI Nepekpucranu3atcus kapaeM. bapoman 2.04 r (59.82%), X.0.197 °C. /
H AMP (mumeruncynsdokcua- ds): 2.29 x.m. (d, 3H, CH3), 2.33 x.Mm. (s, 3H,
CHs3), 2.47 x.m. (s, 3H, CH3), 2.49 x.m. (s, 3H, CH3); ESI ms: m/z (%) 342.07
(100). Taxaunu snemenTin 6apou CioHi2FNS504S (341): édra myxn 6o %: C -
42.23; H - 3.54; N - 20.52. Xucob kapaa mya 6o %. C-42.33 H - 3.48; N-20.38.
2.11. bpomuponum atcuin 1-tTuamHgaHxo Ba 1-THOXpOMaHX0 Aap AMOKCAH

o-0pomo-5-arcetui-1-tuannman  (68).  Jlap konbam ce rapaaHau
xagmai SOMJ1-u 60 OMEeXTaKyHaKu MEXaHUKH Ba XyHYKKYHaKu OaprapaaHaau
00 Haityam xmopuau kaincuii mydyaxas myaa 2,0r (0,001mom) S-arcerumn-1-
THanHaaH aap 10mi quokcaH WiloBa Kapja Myd. XaHromu rapm kyHi to 0°C
nap koiba karpa karpa 0,88t (0,001mo1) 6pom unmosa kapaa mya. OMextau
peakcuoHupo Myaatu 2-coaT gap xapopatu 0°C skgyos kapaa mya. Hap
oxupu peakcusi 0a koimba 50 mi 006 wmimoBa kapna 1mya. Kpucramnxou
TaXIIMHIITYIapopo 4y/I0 HaMyJa Ba Jap BaKyM XYK Kap/a IryJaaH.

Mopanaxou xocummyaa gap 3dupu nerponeurin (70-100°C) xanromu
FapMKyHH Xaa Kapaa myld. Maxjylapo XyHYK Kapia KpUCTAIXosil (UiITp

Kapaa myn. bo uH Bocura o-Opomo-5-aTceTmn-2-MeTui-1-tuangan (69), o-
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o6pomo-6-atcetnn-2,5-numetuii-1-tuangan (70), a-Opomo- S5 -mpONMOHMII-2-
Metwi-1-tuaungan (71), a-6pomo-6-atcetmi-1-tuoxpoman (72), o-6pomo-6-
nponuoHmi-1-tuoxpoman (73), a-6pomo-7 - mHpomUOHMI-O-MeTHII-1-
THOXpoMaH (74) Xocui Kapjaa 1ry.

bapomang Ba cobOutaxou GUBUMKA-XUMUSBUU TaXJIMUIM 3JIEMEHTHHU
MOJIIAXO0H JA0Ially/ia 1ap yajaBaiu 15 oBapaa mrygaacr.

2.12. YymokyHuM mnaWBacTXOH CyJQypopraHUKMM Tapkubu HedT
CyJI(POKHCIOTaXON OHXO a3 TapKuOu ppakcusaxou OaaHACyIdypu BacebU TO
outymun Tapkubu Hept Kuunkben-Axkbamaaup

PaBannu 9y joKkyHuM naiBactaxou cyiadypaopu HepTH HOTUAO0NR UyHUH
3MHAXO0pPO Jap Oap Merupas.

a) Uynokynuu ¢pakcusxou Baced To 350 °C a3 dpakcusixou Baceu TO
Ooutymuu Tapkubu HeTU OutymMun H. Yanonuaauuu banxii.

0) Wctuxpouu naiBactaxou cyiadypopraHukii B KUCIOTaxou CyiadoHU
oHX0 00 kuciaorau 85%-a Ba 91%-au cyndat Ba TaOAUIN TAbCUPU OHXO 0O
rusipookcusin 10%-a 1ap HaMaKu HATPUNTH.

B) Hecynduponuu cyndoxocunaaxo aap kuciorau cyidata 25%-a map
xapopatu 110°C.

r) OkcunkyHuu naiBacraxou cyidypaopu tapkuou Hedpt (IICTH), 6a
BOCHUTau TUAponn3 mapédTu cynpoxocuiaaxo Ba UYYAOKYHUU CYIQUIXOU
OKCH/JILIIY/Ia a3 KUCMU OKCUAHOUIY1a MeOoIIai.

n) SxqosmaBuu koHceHTpaTxou [ICTH 3unau 1,2,3 Ba kopkapam OHXO
60 kucnotau 85%-u H>SO4 OGapou TO3aKyHU a3 maBacTaxou Cyagypaop.

e) koncentpatu Tozamyngau IICTH nap dpaxcusxou 50°C -a.

K) OkcHAKYHHH (PpakCUSIXOM KOHCEHTpaTu cyiadypu aapédrinmyma To
MOHO- Ba TUOKCUAXO (CyI(POKCHIX0 Ba CYIPOHXO).

3) ATCEeTWJIUPOHUU TMaWBacTaxou CyjadypapoMaTu Ba BOCUTAHU

TUIPOJIU3HU CYIPYpXOCUIIaX0 XOCUIIIIy1a Ba Tabauiaéoun MuHOabaan oHxo 0a
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AMHUHOKETOHXO.

Koncentpantxoun IICTH Ba cyndokucioraxou cyndypapomatii map
YYHUH HaMY/ 9y0 IIyJaaH/I;

a) lap xonbam Kypamakiau gyrapjaaHan 00 oMexXxTaKyHaKu MEXaHHKHA Ba
Kudu gakak maBact 1kr ¢pakcusxou Bacenu xapopartam a3 120°C 1o 350°C
noiTa rupudTa myg Ba 00 oMeXTakKyHHU OomuaaT Myaati 5 gakuka 150 mi
kucinotau cymndatu 85%-a wimoBa Kapaa IIya, oMexTa MyaaTH 55 makuka
SIKYOSI Kapjaa IIy/I.

YynomaBuu Kabarxo 2-2,5 coaTpo TaIIKWI MeAuxajl OabaaH KadaTu
mo€Hupo 4yao Hamyaa 1o 10%-a mymanu kuciotau cyndaTr o0 WiaoBa Kapaa
MemiaBaa. bawa a3 4-6 coart cynadoxkucioTarn a3 THOCHKIAHXO YyJI0 Kapjia
MemaBaja. MH tapTubpo 003 sk MapoTHOau aurap Takpop Kapaa MeliaBaj.
bapomanu cyndoxkucnora 24,5t (2,45%), yacnakit xauromu 20°C -596,118ccr,
d204=1,010, n20,= 1,5106 meOoan.

0) Hdap dpakcusaxoe, ku oH kuciaotau cyiadatu 85%-a qygo Kapaa 1y,
0a TUOCUKIAHXO Ba CyJdokuciaoTaxo kKuciotrau cyidatu 91%-u kucnorau
cynpar Oa MOHAHAM MeToaMKaW (a) oBapaallyga TabCUpP MEpPACOHA]I.
bapomanu cyndoxucnoraxou naitBactaxou cyndpypaop 120,3 (12%), yacmaki
xanromu 20°C y-621,869 cr, d204=1,013, n20,= 1,5111 meOomman.

B) Hapédbtu cyndoxucnoraxou IICTH 60 tascupu NaOH 10-30%-a
Jap HaMakKXOM HATPUMIUU  CYyI(DOKUCIOTAXO0 Ty3apoOHHUAA  MEIIaBa/l.
bapomaau cyndonatxou Hatpuit 89r a3z 100r cymndoxucimoraxo medorai.
Tapkubu snmementun muénam C-51%, H-5.91%, S-20,38%, O-15,3%, Na-
7,32%, 6pyTto ¢opmyna Ci3HisO3S:Na.

r) Cyndokucmoraxou 60 ycynxou (a) Ba (0) uymokapaa mygapo 00
kuciaotanm 25%-u kucnotam cyiadar SK4os HamMyda Ba rapM Kapaa IIy.
byfrapnoni map mapouTd JTOMMUM KOHCEHTPATCUSIM KUCIOTau cyiadart a3z

XucoOn wujgoBakyHuu o0 ry3apoHuga 1mya. Jap 100-110°C takcumoTu
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TUAPOJIMTUKUU CYIPYP XOCHIAXOM IMaiBacTaxou CyJI(QypOpTraHUKA Ty3allTa,
00 00 1ap HaMyJIU a3UOTPOIHN OYFPOH MeIIaBa.

n) napéptu 100r cynbuaxou cyndpypapomatii 60 OKCUIAKYHUU MAXJTyJId
30%-u1 mepoKCUIU TUAPOTEH Jap MYXUTHU KHUCIOTAW CUPKO T'y3apOHMIA IIy/I.
MyBodukaT  KOMIIOHEHTXO  MaiBactaxou  cyiadypapomarti:  H>Oo:
CH;COOH a3 4:2:1, xapopatu peakcusi 85°C, 6apoman 120r po Tamkui
Meauxa.

Cyndonxou xocummryaapo 60 300 mi a¢upu neTpoJeuHR Aap XapopaTH
60°C omexTa kapaa mya. Jlap UH XoaaT KUCMU OKCUJT HOIIIYJIau CyJI(pUIxo Ba
oMexTau KapOOTHAPUIXOU apoMmaTit gap 3pupu meTposeuHi Merysapaj Ba
cylponxo xan HamemaBad. Juokcuaxou cyiadypapoMaTur TapKuOU HePT
YyHUH TapkuOu snemeHTid 60 % mopana: C-68,88; H-8,00; S-11,49; 0-11,63.
Tapkubu snementapuu dopmynan MyBodukatmaBanga CisH220:.S (CoHan-
10502). Maccau MosnekynaBuu MuéHa 6a 278,0r, d3%-1,00985, Ba pedpakcusa
0a n30;- 1,5450 6apobap meboran.

e) Koncenrparxo 3unaxou 1-3 -u maiiBactaxou cyndypaop 60 MUKIOPH
ymymui cyngyp 9,5-13% (aap ymyM. Sos. -11,2%) sikqost kapaa mys, KucioTau
cynpatu 85%-a Xxocua Kapaa imyga (map TaHocyou 1:5) Ba ¢pakcusu
cynduaxoun 94,7%-a xocun kapaa mya. Tapkubu snementin: C-70,82; H-10,76;
S-18315. ®opmymnan muéna Cio3zHi90S (CaHan-1,665).

) SKCTPAKCUAXOM XOCWIKapAalllyla a3 KOHCEHTpPATH INaiBacTaxou
cynpypun xucimorau cyidatm 85%-a 00 mMacTKyHHUH GUIIOP Aap YyHUH
dhpakcusxo TakcuMoT Kapjaa 1mya: 1) 200-2500C; 2)250-300°C; 3) 300-350°C; 4)
oanang a3z 350°C (boxkumoHaa).

3) @pakcusxon xocuikappamyman IICO oxcuamaBuM TO MOHO
(cyndoxcun) Ba nunokcua (cyiidoH) a3 pyitm metoaukau [43] ryzapoHuganIy.
MaxcynoTu OKCUIIIy1a a3 OKCUJ Hollryga 60 xpomaTtorpadKyHi qyno Kapaa

Iy gaHz.
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Xocuatu (GU3NKA-XUMHUSBUU CYI(POKCUAXO Ba CyI(OHXO Jap vajaBajiv
50, 50a oBapaa mygaacr.

1) ATCeTMIIMPOHUHN KOHCEHTPATXOU CyIpypapoMaTHH KUCIOTau CUPKO.

Hap crakoHM OO0 OMEXTaKyHakKu MeXaHUKH mnaBactiiyga 260w
kuciaotan Hi3PO4-u 85% 60 500r P.Os nuimoBa HaMy1a oMexTapo Aap XaMMOMU
paBranii To Xapopatu 100-110°C Ba map wun xapopar 1000r wmaxiynu
cylnpypapoMaTUKUU CyIQUAXOM OO0 MeToaukau (1) XOCHIIIyaapo HIoBa
kapaa mya. Maccau mosekynaBum 250; Tapkuou snementin: C-78,46; H-9,30;
S-12,78%, ®opmynau muéHa Cie32H23,108(CnH2n-94S) 240 nap 240r xucnorau
CUPKO.

OwmexTau peakCUOHUPO TO XOCWIIIABUU Maccau FaBc 00 MIMJIAT oMexTa
kapnaa myna (takpudan mynatu 30-45 nmakuka). Jap anqgoméOum peaxkcusi gap
CTaKOH 00 wmjoBa Kapjaa, oMexTa 00 adup 4ydo Kapja IIyd. DKCTpakT 00
NaOH-u 30%-a mycra myaa 6aba 60 00 TO HEHTpaJIIaBUU PEAKCUs IIyCTa
Ba 00 XJIOpUJIM KaJICUH XYIIK Kapjaa mya. baba a3 To3a kapJaHu XaJKyHaH A,
aTCeTWIXOCHIIaxou  cyindypapomatun cynpunxo 0o 400mn  sdupn
netposielinHi fap 60°C omexta kapjaa mryaaHm.

Maxcynu Xocuiallyaa JOpOdM TapKUOM 3JIEMEHTaApuu 3epuHpO 60 %
nopana: C-75,00; H-8,57; S-11,10; 0-5,33; ®dopmynam yMymMuu MHUEHA Ba
romoJior. Kartop: Cig2H257SO (CnHan-10,34 SO), Maccan mosekyiaBur MUEHA
288,0: n;20=1,5795

K) AMUHOMETUIMPOHUHN cyindypapoMaTukau ATCETWJIMPOHUU
KOHCEHTpATH 00 TUAPOIXIIOPUAN OOKUMOHIau MOpdoauHu 3apd.

Hap xonbam Kyppamakiad 00 XyHYKKYHAKd OaprapjaHjaa IaiiBacT
myaa, 280 r (1 Moim) arceTunxocunaxou cyiadypapomatin 4ot Hamyaa 140 r
rugpoxsiopuau Mopdonut, 100 r mapadopm, 300 mit ciupt 3TaHOIU 95%-a
Ba MHUKJOPH KAaTAIMTUKUM KUCIOTAaW KOHCEHTPOHMAAU XJIOPUJ MJIOBA Kapjaa

mya. Omexta mygata 3-4 coar uymoHuaa inya. Ilac a3 To3a kapmaHu
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XaJKyHaHIa, Maccan radcu mapOaTMOHAHI YyHUH TapKUOUW 3JIeMeHTapi 00
% nopan: C-69,08; H-6,90; S-8, 30: ®opmynan yMyMun MU€Ha Ba TOMOJIOT.:
C2225H3492SONCI  (ChH21-96SO>2NCI). OmexTtam peakKCHOHUPO 00 HIIKOP
HerTpall kapaa 300 mu 00 WioBa Kapjaa MellaBaj Ba Maxcysu peakcus 00
adup 3KCTpaKCUs Kapjaa mya. IKCTPAKTpo 00 00 TO HEHTpaIIaBUM peaKCHs
urycra Ba 00 XJopuaM Kajacui Xymk kapaa myhd. Ilac a3 To3a kapaanu adup
OOKMMOHJA YYHUH TapKuOHU anemeHTapi 6o dous mopaa: C-77,00; H-9,76; S-
9,06. ®opmynam ymymun muéHa Ba romotior.: Cx»sH3390.SN  (ChHon-

10,7025), Maccan MuéHamn moJjekyiaasun 345, n20=1,5730.
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Xymnoca oun 6a 606u 2

bobu 2 xucMU 3KCHEPUMEHTAIMM  KOPHU JHUCCepTAaTCUOHW Oynma, Oa
TEXHUKaW TaypuOaBi, MaxJIyJIX0 Ba PEAKTUBXO, CHHTE3U MOIIAX0U MOTUIOMH,
KOKapad METOAWKAW CUHTE3W CUHTE3W |-TMauHIaH, CHUHTE3U [3-
AMUHOKETOHXOM KATOpU |-THOXpOMaHil, CHUHTE3U O-aMUHOKETOHXOU |-
THAWHJIAHU Ba KATOPU |-THOXpOMaHH, O-UNEPUIUHO-S-aTCETUI- | -THANH/IaH,
CHHTE3U o-aMUHOKETOHXOM 2,3-guruapodenso [B]rmodena Ba katopu 1-
TUOXpOMaHXo,  cyiadyponun  ankuiabenzo  [B]rmodenxo Ba  2,3-
JTUTUAPOXOCUIIAXOU OHXO0, 3-TpeTOyTuioeH30 [B]lruoden-2-cyndokuciora Ba
HAMAKXOW HATPUTMU OHXO, YCYJIH yMyMit Oapou cuHTe3u 2K-rumpasmu-6-
dbTopo-7-metun-5-okco-5H-1,3,4- Tuamuazono[3,2-ajmupumuauna (3a-c), 6-
dbropo~2-runpaszuH-7-merun-5-okco-SH-1,3,4-tnagnazono[3,2-a] nupuMUIUHA
(3a), 6-¢prop-2-(JH,-meTun-ruapasud) -7-metuii-5-okco-SH-1,3,4-tuagua-
30510[3,2-a] mupumuauH (36), 6-prop-2-(HS'-penunruapaszun)-7-metun-5-
okco-5H-1,3,4-tnaguazono [3,2-a] nupumu-guH 3¢, yCyJau YMYMHU CHUHTE3U
2RN’-(6-propo-7-metui-5-okco-5H-1,3,4- Tuaguaszorno [3,2-ajnupuMuanH-2-mi)-
TUApa3suH (4a,B), dbopmuar-N’-(6-pTopo-7-metus-5-okco-SH-1,3,4-
THaauas3oJjio [3,2-a] nupumuanH-2-ui)-ruapa3uld (4a), N’-Arcerun-(6-propo-
7-metui-5-okco-SH-1,3,4-tuaguaszono [3,2-a]lnupuMUANH-2-UJT)-TUAPAZUH
(45), N,N,N’- Tpuarcetun -(6-propo-7-metui-5-okco-5SH-1,3,4-rmaguazono|3,2-
aJlIMpUMU-IUH-2-WTI) -THAPA3uH, OPOMHPOHUU aTcull |-TuanmHgaHXo Ba 1-
THOXPOMAHXO JIap AUOKCAH, 0l-OpoMO-5-aTceTuI-1-TuanHaaH, aTcauponuu I-
TUAUHAAHXO KHUCIOTaXou KapOOH! S-aTceTui-l-TUauHIaH, aTCUTHUIUPOHUU
AHTUJIPUAXOM  KHUCIIOTauW  |-TMOXpomaHu, 6-aTceTwi-l-THoxpoMaH  Ba
YyJIOKYHUH MAWBACTXOU CYIPYypPOPTaHUKUU TapKuOu HeT CyadOKUCIOTAX0N
OHXO a3 Tapkubu ppakcusixou OanaHaCyIPypu Bacebu TO OUTYMUUN TapPKUOU
HepT Kuunkben-Axbamaanp, UHYYHUH Oa paBaHAU 3MHAXOU YYJOKYHUU
naiiBactaxou cyiadypaopu HedT TaBauyX Ja0/a IIyaaact. bo ycynxou Taxiauiam
anemenTil, rupudranu crnekrpxou MC, PMS, XMK Ba XI'M crpykrypa,
TapKkuO Ba TO3aruM NaBacTXOM CUHTE3Kapaally1a MyasiH Kapaa IryJ1aHs.
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BOBM 3. CUHTE3 BA ATCUJIMPOHUU AMMHHOKETOHXOU
KATOPU 2,3-IUTUAPOBEH30 [B]-TUO®EHXO BA 1-TUOXPO-
MAHXO, CYJI®OKCUIXON ATCETWIXOCUIAXON KATOPH 2,3-

IIUTUIPOBEH30[B]TUO®EH BA 1-TUOXPOMAHIM
(MYXOKUMAU HATUYAXO)

3.1. CunTe3u f-aMUHOKETOHXOU KaTOpH 1 THOXpOMaHu

AMUHOMETWIMPOHII Jap HaBOaTHM aBBajl 0Oapou CHUHTE3U N-
JOHUIIIMHXOU B-aMUHOKETOHXO HcTU(]oma MemaBaa. bunobap ux cuntesn N-
JOHUIIIMHXO [-aMMHOKETOHXO JTUKKATH MOPO 4aj0 Kapjd, Jap acoCu YyHUH
KETOHXO METAaBOH MOJIaX0U aHecTe3eph (OegapakyHit) Xxocun kapn [44-45].

Macanan danuka, KU XJIOpruapat N-nponoxkcu-f-
nunepuauHonponuodeH Medolinag, OuHOOap UH Jap UH KOp 0a MO J103UM
MEOSIJI, KU aMUHOMETUJIMPOHUM S-aTCETUI-S-MIPONMMOHMI, S-aTCETUI-2-METHUIL,
2,3-nquruapobenso [B]ltmodenxo Ba 1-THOXpoMaH Ba SK KaTop CylI(poHX0 Aap
UIITUPOKU (GopMaIAeruad aMUHXOM AyioMa (AUATWIAMUH, CUTH3UH) Aap
cnupTu 3Tl 6a pox MoHeM. bo sk Makcaau MyaiisiH HaMyJaHU COXTH
nmaiBacTaxom XOCHWIIIyJaa oHXopo a3 crekTtpxon MC Ba crmekTpu maccasid
ry3apoHuja MemaBaja. ba falip a3 WH XocuaTH  (apMaKoJIOTHUU
TUIPOXJIOPUIIXOHU -aMUHOKETOHXOH 1-THanmHIaH Ba CyJI(OHXOU OHXO OMyXTa
MelllaBajg, a3 OH YymJla TabCUpPU aHecTe3uph (OemapakyHH) TaxKHUK Kapjaa
MelllaBajg, Tabcup Oa (¢umopu aprepuaidid Ba Hadackami TabCUPH
CIIa3MOJIUTHU BA T .

Hap Hatuyam BoOactarum  ¢dabojau  OHOJIOTMM  IalBacTaxou
CHUHTE3IIIaBaH/la COXTH OHXO HU3 MyalsiH kapjaa MemiaBaa. MH 6a XOCUIKyHUN
Mo1axon (aboiau OMOJOTHMU 3aXpHOKHMAIIIOH TAacT Ba caMapaHOK oBapia
MepacoHas.

MabnyMoTX0€ KM TO HMPY3 HHTHUIIOp IIydaaHA, a3 OH IMaxodar
MeIUXaa, KA Jap AUCTHIATXOM TapKUOM HEPTXOM TYHOTYH CYI(PHUIXO TMaxH

mynaang. OMy3uild MUKIOPU YMYMUH CYJI(PUAXO dap TapkuOu Ghpakcusixou
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muéHaun Hb (HedTxom Oamanacyidyp) HHUIIOH 0], KM OHXO Jap XOJjaTu
acocit a3 68-83% -tmocukianxo, 3,2-10%-tuodenxo Ba l-tmamHganxo, 1,4-
12%-1-Tnaunaenxo uoopat acT. A3 UH cylduaxou Xajikarii Xumusu 1-
TUAUH/ACHXO Ba l-TmamHgaHxo 0a TaBpu Kot omyxta Hamynaang [46-47].

NH a3 on maxomatr Memuxaa, Ku OmHOOap cababu Mypakkabé Ba
Oucép3uHarii OymaHM CUHTE3U |-THaMHAAHXO KaOJlaH JacTpacalloH XeJie
Mypakkab Oya. Ammo 6o mapodatu kopxou [Ianmep Ba KapaymoBa Ba
xamkopoHam [48], nHuynuH HybsmonoB 3.Y. Ba Hacupo M.M. [49-50]un
OymBOopuxo Oaprapad Kapaa IIyJaH[ Ba YCYJIXOM HaBH WHHOBATCHOHUU
CHHTE3H aJIKWJI Ba apujl UBa3 Kapja myjaa 1-THanHAaHXOU COXTAIOH 'YHOTYH
KOp Kapaa 6apomMaja 1y aH/I.

Hap 3ep MabIyMOTH MyXUMTApHUH Ba IIaBKOBApPpO OHJ 0a CHHTE3U
XOCUJIAXOU AJIKWJI-, ApUIM TUOCUKIIAHXO, 1-TMAMHJEHXO Ba 1-TMAaMHIAHXO Ba
YCYJIXOU 4YyJdOo KapaaHu oOHX0 a3 (pakcusxou wmuéHau HbBb (Hedrxou
oanmanacyndyp) nuaa memanan. dap Oappacuu agabuért, Kopxo gap O6opau
I[TOC (maiiBacTaxow OpPTraHUKUM CYIPYypAOpP) XaMUyH HHTHOUTOPXO Jap
3aHI3aHMU ITYJI0J HU3 Oappaci Kapaa lnygaact. bappacun Macbaigan Ma3Kyp
Jap KOMIUIEKC 0a MO HWMKOHHUATH HWHTUXOOM IypyCTH YCyJIM CHHTE3U
nmaBacTaxoum TIeTepoaTOMHH MOIWIIMIIABAHAA Ba XOCHIIAXOM OHXO Ba
qyI0OKYHUU OHXO a3 MaHOabxou Tabuupo meauxan [-51].

Owmy3umm Mopmaxon notumon 1-tnamnaenxo (6enso[f]ruodenxo) Ba 1-
THauHAAHXO0 (2,3-muruapooen3o[f|tnodenxo) 60 yCyaxou K KaTOp KOpXoe
KU oBapja IygaaH, XOCHI Kapaa myaana. XyCyCUsITXOW (PU3UKH XUMUSIBUU

OHXO Jap 4ajBaixou 1-3 oBapja lryaaacr.
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Yanmeamu 1. - Xycycusatxou 1-tuananenxo (6en3o[f|tuodeHxo)

RY R
@
S R

No R Ri R> Xap.uymr./max n204 d204 H.ryn.%c
I1aiiBacra
1 H H H 121-122 (23) 1.6302x 1.1937x | 31.2-31.4
2 CH3 H H 106-107 (9) - - 52-52.5
3 H C,H:s H 142-143 (24) 1.6068 1.1003 -
4 CH3 CH; H 136-137 (19) 1.6180 1.1281 -
5 H CeHss H - - - 132-134

X- xanromu 40 °C
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RV
: S

Yanmpamu 2. - Xycycusatxou 1-tuananasxo (2,3-guruapobenso|f]tuodernxo) R
No R Ri R> Xap.uymr./max n204 d204 H.ryn.oC
ITaiiBacra
6 H H H 92-93 (6) 1.6267 1.1096x -
7 CH3 H H 101-102 (12) 1.5904 1.0863 -
8 CH3 H CH3 100-101 (3) 1.5950 1.0670 -
9 H CH3 H 96.5-97 (6) 1.5969 1.0980 -

X- xanromu 28 °C.
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Yagsamu 3. - XycycusaTxou 1-TmoxpomMaHxo

No R Xap.uymr./max n204 d2o4 H.ryn.°C
I1aiiBaBCcTa

10 H 86 2 1.6120 -

11 CH; 154 (13.5) 1.6004 1.087
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3.2. ATcutiupoHnu 1-THOXpOMaHX0 60 KHCIIOTaXou KapOOH# Ba aHTUIPUIH
OHXO

Kabman 6oxamMmTabCUpKyHUH |-THOXpOMaH 0O MOHOXJIOPAHTHUIPUIXOU
KUCJIOTau SHTAp Ba TJyTaHAT, UHYYHUH aTCEJIUTH XJop 00 6-meTmin Ba 8-
MeTuil-TuoxpomaH TtaBcu(d kapma myaa oya [52-53]. dap amabuér ouna Oa
TabCUPU THOXPOMAHXO 00 KMCIOTaxou KapOOHN Ba aHTUIAPHUIU OHXO OBapa
HaIygaacr.

Jap xopxom KaOa# IMapoOUTH aTCHJIIMPOHUU KUCIOTaXoW KapOoHuM 1-
TUAUHACHXO Ba l-THamHIaHXo TaBcud Kapja mygaacT. Jlap 4yHUH IIapOUT
ATCETUPOHMHU |-THOXPOMAHXO HMMKOHMA3up Tapaua. TaHocyOu Moaspuu
peakTtuBxo ngap xapopatu 110-120°C myppatu 30 makuka gap UINTUPOKHU
kucinotau Qocdar Ba anruapuau gochat(45mn 85%-au HiPO4 +200r P>O-
nap lr/moun cyndum) 60 XOCUIIIaBUU aTCHII-THOXPOMAHX0 Mery3apa;

Hakuau peakcusin 27

R= CHj; (78): C,Hs - (79).

R - COOH ﬁ

s s

78 - 79.
Hap uH mapout l-THoXpoMmaH Ba 6-MeTWI-1-TMOXpOMaH aTCUIIMPOHI

kapaa mya. Kucrmoraxowm MpoNMOH#, SHTApP Ba aHTHAPUAXO 0Oa MMCIH
areHTXOM aTCUJIMINaBaHaa uctudoma memyganm [54].

Yu xeqle KU MO MyKappap Kapaem, TAaFHUPOTH TAHOCYOU KUCIIOTaXo Ba
aHTUApUAN KHCIoTau ¢ocdar, BaKTH peakcus, XapopaTd 3HEAIIaBUN
OapoMaan MaxcyJpo HMKOH HaMmenauxaj. BychaTéoum Xuccam OKCHUIU
dbochop, OamaHAmaBUM XapopaTH PEAKCUS XOCWIIIABUM aTCUI  1-
THOXPOMAHPO MACT MeKyHaJ. bapomMaau KkaM XOCUIIIIaBUU MUKIOPH MaXCyJIu
Xapopartaii 6ajJaHapo mapx MeIuxa.

XyCycusaTXOU MOJJAaX01 CUHT3EIIyIa Jap YaaBajau 22 oBapja IyaaacT.
YUyHoHe, K1 a3 yajaBajau 22 auja MellaBajl, aTCUJIUPOHUU |-THOXpOMaHXOU

KUCIIOTaxoW KapboHin 00 Oapomaau Xeao KaM Mery3apajd. bunoOap uH
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OMY3HIIIN TabCHUPHU 1-THOXpOMAHXO 0O XJIOp AHTHUAPUIXO Ba aHTHUAPUIXOU
kucjaotarin gap umtupoku AlCl3 map auxyopaTaH JUKaT4ajJOKyHaHIa acT
[55].

NH peakcus 60 6apomanu xeno 6anany (70-80%) rysamra XoCUIlIaBUn
arcun l-tmoxpomanxopo gap 259C mygatu 2-3 coar gap TaHocyoOm 1-
THOXPOMaH: XJIOPAHTUAPUJ KHUCIO0Taxo: kKatainuzatop = 1:1:1,5 merysapan.
Hap xomatu uctudogadbapuu aHTUIAPUAXOM KHUCIOTaXO0 HUH TAHOCYO YaH[
Mapotuba Ttariiup wmecbam 1:1:3. A3 nHaszapryzaponum crnexkrpxou WMC-u
nariBactaxou 89-90 HUIIOH H0A, KM paxxou ¢ypydapue, Ku map XajkKau
OeH3omu ce aToMmu ruaporeHu xamcosipo (750-810cm!)  TaBcud MekyHal, Ku
nap cnexktpxon MC-u TnoxpoMaHxon MOTHAON Homaaua MemiaBaHa. Faiip a3
uH gap crnektpxon MC-u 14-16 paxxou dypybapit, Ku Byqya Hagopad, Ku
TaBOHA] 0a JanmumIxou Ae)OPMATCHOHUH Ay aTOMH aTOMH THAPOTEHU XaMCOsI
nap xainkaum Oenzon (800-869 cm!) Oyma Hucbatr moda maBaja (MaHCYO
6omang). dap xama crekTpxo paxxou pypyoapia map coxaxou 1670-1710cm-!
MaBYy1 MeOOIIIaa, KM MaBYyIUSITH MOJIEKYJIaXoH 1- 5 Typyxxou KapOOHMIUPO
maxoaatr Meauxana. Paxxoum wuHTeHCuBH nap coxaxou 860-840 cm! map
criektpxou arcetwn (78) Ba mnpomnuoHus-1-tuoxpomanxo (90) mymoxuaa
maBaHga MeTaBOoHaJ Oa janmumu aepopMaTCUOHUU Ay aTOMU XaMcosl Ba
paxxou aap coxau 915-885 cm! Oa mapmumxow aToMHM THAPOTEHU YyAOIyaa
MaHCy0 JoHUCTa MemiaBas [66-67-68-69].

Hap acocu MablIyMOTH CHEKTPU UHPPACYpX METABOH TaXMHUH Kap[, KU
rypyxu >C=0 mnaiiBactaxou 8§9-90 nap maBkeun 6 € 7 xajnkau OEH30J YOUTHUDP
acT. Jlap cieKTpxou aTcuia-6-MeTuI- 1 -THOXpOMaHX0 TaHXO0 pax gap coxau 885
cM'! MaBYya acT, K 00 JAMUIIIXOW aTOMH THAPOTEHH YyJIOIIyda ajJoKaMaH/I

act. A3 uH py, 91-93 meraBonajg € 7-atceTui- € §-aTceTUI-1-THOXpOMAHXO
ooman. bapoman gap acocM MabIyMOTH AaTCETWIMPOHMM KHUCIOTaXO.

XaHrOMH aTCEeTUWJIMPOHUM XJOPAHTUAPHUAXO Ba AHTHAPUAXOHM KHCIOTaXo
YyHUH HaTu4axo O0a JacT oBapja IIyJ: XJOPAHTHAPUAXOU KHCIOTAXOo -

75,70,73,74; AHTUAPUAXOU KHUCJIOTaXO0 65,67,58,63.8
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Yagsamu 4. - ATcuin-1-THOXpOMaHXO Ba TaBCH(MH OHXO

R' S

Ne R R’ bapoman | Xap.uym.’C Hyx.ryn Edramyna, %, Bbpytto Xwucob kapaamryaa, %
[Taii- %. (MM.pT.CT) 0C C H S dhopmyna C H S
BacTa
89 | CHsC H 35 223-225 (20) 45-46 68.25 | 632 | 16.72 | CuHOS |68.74| 6.20 | 16.60
O- 68.54 6.23 | 16.35

90 CoHs H 40 234-235 (20) 63-64 70.35 6.72 | 15.48 CoH14OS | 70.00 | 6.80 | 15.53
CO- 70.27 | 6.58 | 15.63

91 CH; | CH3CO- 38 160-162 (10) 32-33 70.11 6.82 | 15.62 | CppHisOS |70.00| 6.80 | 15.53
70.32 | 6.92 | 15.87

92 CH; | C:HsCO 48 175-177 (10) 44-45 71.10 7.28 | 14.14 CisHisOS | 70.90 | 7.27 | 14.54
- 70.85 | 7.15 | 14.36

93 CH: |- COOH 20 - 135-136 63.54 | 6.24 | 12.38 | CisHi6O3S | 63.33| 6.06 | 12.12

(CH,),CO-
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Hap ciektpxou PMII-u 6-arcetui-1-TuoxpoMaH, CHUTHAIXOHU
MPOTOHXOMU TYPYyXXOW METWI aap 2,6 X.M, Jap IIaKIU CUHIJIET Ba CUTHAJIXOU
npoToHxou rypyxu 6ensmnuu CH> gap 1,78 X.M. map makiu TpUIUIET Ba
JUrap CUrHAJIXou npoTonuu rypyxxou CHz —u 0a sxyM MmoHaH aap 2,52 X.M..
Ba 2,79 x.M. Mymoxuaa memabaHa. CUTHAJIXOU MPOTOHU apOMaTil XaHTOMHU
7,38 x.M., 7,49 x.Mm. Ba 6,34 x.M. mymoxuga kapaa MmemaBaJ. KoHcraHnTau
CIIUH-CIIMHUM TabCUpU OallHM MNPOTOHXOU TYpyXxu MeTwin Oa 6Xepc Ba
npotouxou apomMartit 1.5.7=7 Xepc, 1.7.8=29 6apobap mebommasn,.

bosa kaiig xapna, ku 0aba a3 MyajdaTd BakTe y3BU Bobacrau ANYBD,
AATY n.m.x. mpodeccop 3norckuii C.C. Ba qurapoH Takiandxowm Mopo aap
O0opau camTu Xyuyymu areHTu atcuikyHaHgaa (Ac2O, AICIls, guxmopaTtaH) Oa
THAMHJIAHXO0 Ba THOXPOMAHX0 0O YCYJIM peaKCUsIXoH pakoOaTii 60 ucrudomgan

XBb32 Tachauk kapaaH.
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Yansanu 5. - Criektpu PMII-u aTcun-1-tuoxpoMaHxo Ba TaCHU(U OHXO

Ne Homn Yaxuiy XuMUsIBA 1ap X.M. BKCC Xepc
namBacra nanBacTaxo
2,3,4 CH,| CH3-CO | CH3-CH2CO- | -CH2CO | CH3s¢ H5 H7 H?
94 6-aTceTni-1- 3.002 2.356 - - - 7.48 7.48 7.018
TUOXPOMaH 2.783
2.114
95 6-ITPOITHO- 2.902 - 1.125 2.85 - 6.85 - 6.93
HWI-1-THOX- 2.753
poOMaH 2.44
96 7-aTCceTUII-6- 2.724 2417 - - 2.216 6.81 - 7.21
MeTWI-1- 1.953
THOXPOMaH
97 7-TIpoTu- 2.912 - 1.25 291 2.256 7.67 7.67 7.00
OHWI-6-MET- 2.703
iI-1-Tnox- 2.154
OMaH
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Faifp a3 uH peakcusiu aTCHJIUPOHUHU |-THAMHIAHXO Ba 1-TMOXPOMaHXO
nap uzodaum areHTH aTCeTWIIIaBaHJAa Ba KaTajau3aTop OMYyXTa IIIyJaacrt.
UyHMH TaxKMKOT HWMKOH [I0J, KM TaFdUpOT Jap paBaHAd XamJjau
9eKTpOWIA Ba BOPUIAKYHUM TYpyXyd KapOOHWIUM JYIOM Jap XajKau
THAWH/IAH Ba THOXPOMAaH MyaisiH Kapja masaj [56-57].

AMMO, XOCHJIKYHUHU TUATCHIXOCWIIaXou |-ThamHaaH, 1-THoXpomaH Ba 2-
MeTWI-lTHauHAAH JAap MapouTH u3odau areHTH aTCUIIIaBaHia Ba
KaTaiauzaToppo ©Oa JacT oBapJa HaTaBOHUCTeM. Peakcusi XaHromu
OalaHAKYHMU XapopaT HaMmerysapad. Jlap HaTu4au TabCUpU SKI0sIA 2,5-
TUMETHI-1-TuanHaaHa Ba 6-MeTwi-1-TuoXxpoMaH 00 aHTUAPUAUA CHUPKO, 2,5-
JTUMETUI-3,6-1uaTceTuI- 1 -TuanHaeHpo Xocui Kapaem. Peakcust gap xiopuau
METWIEH Jap TaHocyOou  2,5-aAuMeTwi-1-THauHIaH-aHTUAPUIA  CUPKO-
katanu3atop = 1:2:4 gap naBomu 4-5 coat map xapopatu 20 °C ryzapoHuaa
Iy,

Hap wH mapout 2,5-mumetwi-l-tmamHgadn 00  xocwium — Xy0
JETUPOTEHUKYHOHR Ba aTCETWIMPOHN Jap MaxCyjad IUATCUIMU MYBO(GUK
Kapaa Memanaa. Jlap yMyMm peakcusipo Jap Hakilau 3€pUH HUIIOH JOJaH
MYMKUH acT.

Hakuiau peakcusiu 28

CH; Ac
aHF aTcC.
H, 3 AlClz H; Ac H3
80% 18%
Hap Hathuaum peakcus 2,5-numetwi-3,6-guatcetwi-1-tuannaeH (18%)

Ba 2,5-mumeruii-6-atcetwi-ltuannaan (80%) xocun kapaa 1mya. TaxmuH

MeEpaBall, KU PEAKCUSIU TUATCWIMPOHA a3 PYUH MEXAHU3MU MOHA MEry3apa/.
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Hakmau peakcusiu 29

CH;
aHr.cnpKoH:

—_—

A1C13 I_I3

CH A CH;
~ .’;HF.CI/IpKO | o~
| AlCI1 =
s = Ac > H3C s Ac

Cynduaxoum  miamry3Bau  6-MeTwi-1-THOXpOMaH  Jap  MIITUPOKHU

H; S

Hj

katanu3atopu kuciaorarii (AICl3) 6a m3omMepu3aTCHUSIM CKEJISCTUM KAIIUIIN
XanKa aydop memaBai. Jdap uH mapout 6-meTuia-1-THOXpOMaH Jap ce caMT
aTCWJIMPOHUAA MEIIABA/I.

Haxkmau peakcusin 30

H,C
A CH
H;C H,C c S 3
AICl;; AcCl AlCly; AcCl 5%
-~ H,C
Ac 3 Ac
S S \
A CH
C S 3
90% 50,

Hap HaTtugau peakcus 6-meTui-7-atceTuii-1-tuoxpoman 90%, 2,5-
auMmeTun-l-tmanagan 5%, 2,5-mumernn-3,6-quatceTusi-1-tuanaaeH  4-5%

XOCHJT Kapja Iy,

Jap xama X0JIaTX0 J1ap MaxcCyJIOTH peakcusi 00 yCyJIM CIIEKTPOCKOUSN -
PMII, -UC Ba ycynu puU3UKA XUMHUSIBUN TUATCUIIXOCUIIAXOH 2,5-TuMeTHI-3,6-
IUaTCeTUII- | -THamHAeH MyaiissH Kapaa mya. Jdap padTtu peakcust XOCHIIIaBUN
aTceTwi-1-TuanHmaH Ba l-TuoxpomaH 060 xpoMaTorpadusii KOJOHKari map

MaxJtynu a¢up-6en3oi (5:1) wymo kapaa mrymgasm [58].
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Hap cnektpxou PMII 2,5-gumerni-3,6-auatceTui-1-tTuanaaes (pacMu S)
CUTHAJIXOU NPOTOHXOU apoMaTuu KucmaTtu Mosekyjau CHs map 7,66 X.Mm. Ba
CH’ pap 8,26 x.M. mymoxuja kapjaa MemaBaHi. CUTHAIXOW MPOTOHXOU
rypyxu MeTui aap MaBkeu 2 gap 2,6 x.m., CHs gap maBkeu 5 map 2,57 x.M.
nmango memaBaHg Ba curHanxow mpotonxou CHs map kucmMu atceTun map

MaBkeu 6 gap 2,67 X.M. MyIIoxu/ia Kap/ia MelaBa/.

N il i ) N\

-

Pacmu 1. Criektpu PMII 3,6-nuatcetnin-2,5-numeTni- 1 TuanHieH
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Hap cnektpxou WC 2,5-numeTun-3,6-auaTceTuii-1-THauHAEH paxxou
bypybapn nap xyayaxou 1690 cm-! nap Hamynu ny0IeT, ku 6apou 1y rypyxu —
C=0 xoc acT, MylIoxuja Kap/a MemaBaj Ba paxxou Gypydoapun Jap3uIixou
apomatuu C=C map coxau 1225cm ! maitmo memaBana. Paxxou dypybapum
nanumxou apomatun CH pap coxaxom 1225-1175 cm! mymoxuga mryaa,
paxxou pypydapuu map coxaxou 1435 cm-l, 1385 cm-1, 1365 em!, 1350 cm! Ga
nanuixou rypyxxou CHs Taanyk nopan.

06— [ = i E il

0 &0 > 1 1 254 0 7 500
4000 3750 3500 3250 2750 2500 2250 2000 1750 1500 1250 1000 50 2
1

Pacmu 2. Cniektpu UC-u 3,6-quartcetun-2,5-auMeTni- 1 TuanHieH

ITaiiBacTXOM XOCWIIIIyIa MOJJaXOW KpucTajaue MeOOoInaHd, KU Jap
XxJ1opodopM, aTCETOH, MMUMETWICYI(OKCHI Ba AUTap XaJIKyHaHAaxo Xall
MeIaBa/.

Hap 00, a¢up dopxmopuaum KkKapOOH Ba TeKcaH Xaj HaMellaBas.

Hatnyaxon  (U3MKA-XUMHUSBUM  TaXJIWIM  3JIEMEHTHA  2,5-auMeTuni-3,6-

TUATCETUI-1-THaMH/IEH 1ap KUCMU TaypubaBit oBapja mryaaact [59].
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3.3. CuHTe3u B-aMHHOKETOHXOH KaTOpH 1-THOXpoMaH#
AMUHOMETUIMPOHUHN 6-aTCeTHII-, O-TIPOTUOHMI-, 7-aTCETUII-6-METHII-
THUOXPOMAHXO JIap UIITHUPOKH (hOpMaACTUIN AMUHXOU JyoMa (IUITHIAMUH,

MUTIEPUINH, MOP(DOJINH, CATU3MH) JAp UIITUPOKU CIIUPTHU ITUJIA Ty3apOoHHUAA

11371
Hakiau peakcusiu 31

CO-CH,R, CO-CH(R,)-CH2-R | HCI
(CH,O)n Et©/
S HR, HCT

1.R1=H, R11=N(C,Hs),; 2.R1=H, R11=CsH;(N; 3.R1=H, R11=0CsHgN; 5.R1=CHj3;,
R11=CsH;oN; 6.R1=CH3;, R11=0OCsHgN; 7.R1=H, Rll=cutusun 8.R1=CHj;,
R11=cutusux.

CoxTtu maxcynu xocuimyaa aap crnekrpxo MC Ba PMII myaiisiH kapaa
mynaact. Jdap cnektpxo MC B-aMUHOKETOHXOU KaTopu l-TMOXpomMaHUU 0O
yCyJId aMUHOMETHUJIMPOHH, paxxou ¢ypydapum rypyxxou KapOOHWIHA Aap
coxaxou 1700-1680 cm! Byuyn mopana. bapomanu moamaxo Ba coOuTaxou
(GUBUKNA-XUMUSIBUM Ba TaXJIMJIM JJIEMEHTUM MalBacTaxouW CHUHTE3IIyda Jap

yaJaBau 6 oBapja I1y1aacr.
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Yagsamu 6. - 'uapoxmopuaxo f-aMIHOKETOHXOM 1-THOXpOMaHXO

Ne R R! Bapoman | X.rya.’C EdT./ X1co6,% BpyTtTo hopmyna
[TaiiBacra C H S

12 H (C2Hs)2N 42 120 61.4 7.7 9.8 CisH24NOSCI
61.2 7.6 9.7

13 H CsHsN 50 171 63.0 7.4 9.8 C17H24NO1SCl
62.9 7.3 9.8

14 H OC4HsN 60 191 60.4 6.8 6.8 C16H22NO1SCl
60.4 10.0 9.1

15 CH3 CsHioN 40 178 63.6 7.6 9.4 C1sH26NOSCI
63.5 7.5 9.3

16 H OC4HsN 45 200 59.7 7.00 93 C16H22NO:SCl
59.5 6.9 9.2

17 H CHTH3MH 85 184 63.6 6.9 81 C2H»7N>0,SCl
64.0 6.3 7.9

18 CH3 CUTU3UH 63 187 64.4 7.0 7.3 C24H20N>0SCl
64.9 6.5 7.2

70




Xamau TaniBacTaxoW CHUHTE3NIyJa MaBPUAU TaXKUKU (hapMaKoJIOTH
Kapop rupudrana, maxcycaH (aboIuATH OeJapAKyHUM MaBKEH, TabCUPU
CIIA3MOJINTUKA Ba JUrap XOCUATH NauBACTax0 OMYXTa ULIyJAaH.
TaxKMKOTXO HMIIOH J[JOJAaHN, KU MOJJIaXxoe, KU Jap MOJIeKYyJaalloH
OokuMoHAAN MOP(OIMH, CUTHU3UH JOpPaH, BOCUTAW OeJapJAKyHUH MaBKEH
06a xucob6 Hamepasan [60].

JIlaBOMHOKMM  TlaliBacTaxou AaHECTeTUKUU  (OemapAKyHUM) Jap
MOJIeKyJTau XyJ OOKMMOHIau muiepuauH (2,5), HucOat Oa maiBacTaxou
JIopou rypyxu audtuiaamMud (1) momrra (MUnepuany>au3TUIaMUH) XeJie 3Ué
acr.

Failp a3 MH Moajaxou oOMyXTalllyga XOCHSITU CYCTH XOJIMHO- Ba
AIPEHOJINTUKA Ba TabCUPHU AHTUTUCTAMU Ba CHA3MOJIMTUKUPO HUIIOH
Meauxaa. A3z quxatd GaboMATH aHTUTMCTAMUHI MOJJIau 2 a3 JUMENpOoJl
(mudpenruapamuH) 1,6 MapoTnOa KaMTap acrt.

DaboNUITH AHTUCHA3MOJIUTUKUM MHUOTPOINMU MaBOJM 2 a3 YUXaTH
TabCUP a3 MANEBEPUH MACT HECT.

3.4. B-CUTU3MHOKETOHXOU 2-MeTHI-2,3-muruapobens3o [f]tuodeH

CUTH3MH aJIKaJoOuJIeCT, KU TabCUPU AHAJIENTUKUU OH Jap aMalusu
KJIMHUKA TaTOMKM XYyJApOo Nalg0o KapaaacT. 3axpoJIyJllIaBUX Ha3appacu
CUTU3UH KaMOyauu acocuu OH MeOomiag. bo Makcaam kam KapJaHu
3aXpHOKUU IMaiiBacTa Ba MyaWsH KYHUU TabCUPU XOCWJIAXOU KapOOHUIUU
JTIOPOM PaIUKAIXOU TeTEPOCUKIIN Jap XyCYCUITH (hapMaKOJIOTUH CUTU3UH a3
pyiU HUTPOTEHU AYIOMau S-TIPOMUOHUII-, S-(2-METHIIMPONNOHUI)-2-METHII-
2,3- muruapo0Oen3o [Bltuoden myapudi kapaa my;.

CuHrte3u B-CUTU3MHOKETOHXOU 2-MeTII-2,3-muruapooeH-3o[p]ruoden
00 pOXM  AMUHOMETWIUPOHUM  aATCETWI-, MPONMUOHUI-2-METHI-2,3-
auruapooeH3o [B]tuodernxo 60 CUTU3MH dap MINTUPOKH mapadopMm aap

CIUPTU U30MPOIIII 02 aMall oBap/a LIy1aacT.
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Hakuiau peakcusiu 32

7
C—CH
[ {crom CO—CH—CH,— | - Hel
0 —/— 5 I N
S cnmmsud s HC| R
fsC BC S o
I[apaqan TO3arnun HaﬁBaCTaXOH Xocuimyaa TaBaCCyTH

xpomartorpadusu maxuakabdat cunukarenuu Tamran KCK 6o raq 6acramnyaa
HazopaT kapnaa myxn. Cucreman xmopodopm- meranHon (6:1) Rf cutusun
rugpoxiopun O6a cudp Oapobap acr Ba maiBacraxou 19-20 0,77-0,80
O6apobap meborai.

Hap 4aaBanmu 7 TtaBcudu (QUIMKA-XUMUSIBUM OapoMaau TaxJIuu
9JIEMEHTHUU MaiBaCcTaxou CUHTE3IIy1a oBapaa mryjaaact. TaBpe, KU a3 yaaBal
IU1a MelaBajl, XOCWIM [-CUTU3UHKETOHXO 00 3MEA ILIyJaHU IIyMOpau

rypyxxou CH» nap pagukanu kapooruapua kam Memasaj [61-62].
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Yanasamu 7. - XOCHATH B-CUTU3UHOKETOHXOHU 2-MeTHII-2,3- mUuruapo6en3o[f|tuodex

Ne Howmu naiiBacta Bapoman | X.rym. EdT./Xucob,
% (O % bpytTo-
C H S dhopmyna
19 1-cutnzuno-3-/5-(2-meTnn-2,3-quruapo-6eH3o- 70 166 63.8 6.3 7.7
[B]rnoden)-un/-3-nponanon 64.0 6.3 79 C23H27N20:Cl1
20  [l-cutusmHO-3-/5-(2-MeTmII-2,3-mUTHIPOOEH30- 50 192 64.3 7.0 7.8 C24H29N20O2CIS
|B]rroden)-umn/-2-mMeTri-3-nponanon 64.9 6.5 7.2
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Bbappacun cnektpxou MC-u maiBacTaxoum XOCWJIIIYAa UMKOH MO/
Jap crekTpu namnBactu 8-9 paxxou pypydapum 6ommaat gap xyayaxou 1640
Ba 1670 cml-po MyalisH KyHeM Ba MaBYYIUATH MOJEKYJIaxou
OappacumaBanaa ay rypyxu CO> Mymioxyja Kapja MemaBad, KU sKe Jap
CUTH3MH aurape aap xalkau OeHzomm 2,3-muruapoOeH3o[f|tuodeH mMaBuyn
MeOoIa.

Kopmannonu Ilaxyxumroxu tmo6n OyHénuwm J[OHMINTOXM JaBIATHH
tuO6un TouukucroH ©6a Homu AOGyanin ubuu CuHo XOCHUSTXOHU
dbapMaKoIOruM  TUAPOXJIOPUAXOPO  (3-CUTHU3MH KETOHXOM 2-MeTui-2,3-
auruapooen3o[fltuoden) omyxtana. MyaissH kapaa Iy, KM WH MaiBacTaxo
dbabonusaTH 0a CUTU3MH MOHAHJ JOPaH], HUCOAT O0a XyJIud CUTHU3UH KamTap
3aXpHOKaH/I, BaJie a3 YUXATH TabCUPHU (DapPMAKOJIOTHA Jap OXUP MEUCTAI.

[TaitBacTaxou Tabcupu cutuzuHMoHaH nomrau (H-xonunortuk) 1 Ba 2
a3 wMukgopu 0,1 wmr/kr ©6a Byuygq oMmaa. 3axXpHOKHMU MalBacTaxou
oOMyXTalrygapo 00 Taypubaxo Jap MYIIXO CAaHYMAA Iy, XaHTOMU JOXHIN
Myt kapaaH LDso 6apou 1-2 60-80 mr/kr; LDso 6apou cutusun -17,0£2 mr/kr
oyn.

A3 MabJIYMOTXOU MEIIHUXOAIIY/Ia MabiyM MeIlaBajl, KM XaHIToMHU 0a
CTPYKTypal CUTH3WH BOPHU/ LIYAAHU S-IPONMUOHUII-, 5-(2-METUIIITPOTTUOHNN)-
2-meTtuin-2,3-nuruapooenso[p|tuoden  gap aromum ayioma  (abOIUSITH
nanBacTa Koxuil €pra, 3aXpHOKHAII KaM MelaBay [63-64].

3.5. CuHTEe3u B-aMHHOKETOHXOM 2,3-murumpobenso [p|tuodenirs Ba
KaTtopu 1-TmoxpomMaHii

Hap aitnu 3amoH, 2,3-muruapobenso[f]tnoderxo Ba XOCHIAXOH
aTCUJIXOM OHXO HHcOaTaH mactpac myaaanpg [65]. bunobap uH, oHxo O6apou
CHHTE3U TYPYXXOU TYHOTYHM (YHKCHOHAJIUM HBa3IIaBaHAan aTCui-2,3-
auruapooen3o[f]tuodenxo Ba 1-THOXpOMaHXO, KM Jap THO Ba TEXHOJIOTHS
rnctudoaa MermaBaHI, TaBaqyyx JopaH [66].

Cunre3u B-amuHOkeTOoHXOM 2,3-muruapobenso[f]ruoden Ba katopu 1-
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THOXPOMaHNl 00 aMUHOMETWJIMPOHMHU aTCUII-2,3-nuruapooeH3o[fjruoden Ba
l-THOXpOoMaHX0 Ba SKKATOp a3 cyiadoHxow aap (GopmManaerua Ba MyXUTH
ATAHOJIM MYTJAK T'y3apoHuaa myja. ba cudatu areHTM aMUHUpOHUIIIABAH/IA
TUAPOXJIOPUIAXON AUITWIAMHH, TUMNEPUAUH, MOPGOIUH Ba CUTU3UH
ucrudoaa mry.

Hakiau peakcus 33

Ny COCHR, N\ COCHCH,RHCI
R | (CH20)n /<\ | |
S / R / R,

HR,,HCI S

\

1.R=CH;, R,=H, R,,;=N(C,Hy),, X=-2. R=H, R,=H, R,,;=CsH (N, X=-
1.R=CH;, R;=H, R{;=N(C,Hs),, X=- 2. R=H, R;=H, R;;=CsH (N, X=-.
3.R=H, R|=H, R{;=NC;sH,,, X=0, 4 R=H, R1=CHj;, R{;=CsH;(N, X=-.
5.R=CH;, R|=H, R;;=NCsH;(, X=-. 6.R=CHj3, R|=H, R{;=OC4HgN, X=-.
7.R=CH;, R=CHj3, R;;=OC4HgN, X=-. 8.R=CH3, R1=H, R11=cutusun, X=-.
9. R=CHj;, R;=CHj;, Ry;=cutusun, X=-. 10.R=CH;, R;=H, R;;=CsH(N, X=0,

COCH2R1 CO-CH(RI)-CHz-R“’H(H
(CH,O)n
r ot
S HR,HCI S

11. RIZH, RIIZN(C2H5)2; 12. RIZH, R11:C5H10N; 13R1:H, RH:OCSHgN,
14.Rl:CH3, RIIZCSHION; 15.R1:CH3, R”:OCSHgN; 16.R1:H,R11:CI/ITI/I3HH
17.R{=CH;, R;=cutusus.

Bbapoman, xapopatu oOmaBéi Ba MabIyMOTH TaXJIWJIM 3JIEMEHTapuu
nmaiiBacTaxou XOCHW/IIyJa Aap 4YajJBaad 8§ Ba 9 oBapaa InyaaacT, a3 OH
MabJIyM acT, KM OapoMaau HaMaKXoHW Jap acocu MaHuxa a3 ry3amTtH 2,3-
nuruapooeH3o[B]tnodpenxo 0a cyadoHXOM OHXO, MHUYHHH OO 3HEMIIaBUU

mymopau rypyxu CH» nap paaukainu kapOOTHIpOTeHN KaM MeIllaBa/l.
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YagBamu 8. - f-aMUTHOKETOHXOH 2,3-quruapooOeH3o [ltnodeHxo Ba Cya(poHXOH OHXO
R! RHI X R Bapoman | X.rya.’C Edr./xuco6.% Bpyrro-dopmyna

ITaii- C H S
BacTa

21 H | (GHs:N | - | CHs 85 172 614 77 104 CieH>4NOSCI
(T-1) 61.3 7.6 10.2

22 H CsHioN - H 55 176 62.0 6.9 10.8 Ci6H24NOSC1
(T-3) 61.1 7.1 10.3

23 H CsHioN O H 20 202 56.3 6.1 9.0 CisH22NO3SCl
(T-6) 56.0 6.4 9.3

24 CH3 CsHioN - H 45 183 62.8 7.5 10,0 C17H24NOSC1
(T-7) 62.7 7.4 9.8

25 H CsHioN - CH3; 65 161 63,0 7.1 10.0 C17H24NOSCI
(T-2) 62.7 7.4 9.8

26 H OC4HsN - CH3 70 168 58.9 6.7 9.8 Ci6H22NO>SCl1
(T-4) 58.9 6.7 9.8

27 CH3 OCsHsN - CH3 65 162 59.7 7,0 9.3 C17H24NO>SCl1
(T-5) 59.7 7.0 9.4

28 H CUTU3HH - CH; 70 166 63.8 6.3 7.7 C23H27N20,SCl
(T-7) 64.0 6.3 7.9

29 CH3 CUTH3UH - CH; 50 192 64.3 7.0 7.9 C24H29N202SCl
(T-8) 64.9 6.5 7.2

30 H CsHioN 0> | CHs 35 179 56.8 7.0 8.2 C17H24NO3SCl
(T-9) 57.1 6.7 8.7
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Yansaam 9.

- B-amuHOKETOHXOHU 1-THOXpOMAHHA

No R! R R Bapoman X.Tym. EdT./x1c06.,% BbpytTo-popmyna
[TaiiBacTa oC C H S

31 H (C2Hs)aN - 42 120-121 61.39 7.68 9.79 Ci6H24NOSCl
(T-1) 61.96 7.70 9.82

32 H CsHioN - 50 170-172 | 63.01 7.36 9.85 C17H24NOSCl
(T-3) 63.06 7.41 9.90

33 H OCsHsN - 60 191-192 | 60.44 6.85 10.03 Ci6H22NO;SCl
(T-6) 60.48 6.92 10.09

34 H CsHioN CH3 55 163-165 | 63.60 7.59 9.37 CisHasNOSCI
(T-7) 63.65 7.65 9.43

35 CH3 CsHioN - 40 178-179 |  62.96 7.59 9.37 CisHasNOSCI
(T-2) 62.67 7.65 9.43

36 CH3 OC4sHsN - 45 200-201 59.68 7.00 9.27 Ci6H22NO,SCl
(T-4) 59.75 7.05 9.31

37 H CUTU3UH - 85 184-185 | 63.58 6.92 8.10 C23H27N20,SCl
(T-5) 64.04 6.26 7.94

38 CH; CUTHU3UH - 63 187-188 64.42 7.01 7.32 C24H29N>O0LSCl
(T-5) 64.90 6.53 7.21
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Hapayau TO3aruu naBacTaxou XOCHJIIIYAa TaBaCCyTU
xpomartorpadusiu MaxuHkadat cunukarean tamran KCK 6o ray 6acramyga
HazopaT kapma 1aya. Cucremaum  xmopodopm-meranon  (6:1).  Rg
TUPOXJIOPUIU aMUH cudp acT Ba narBacraxou 1-18-0,67-0,90.

Coxtu maxcyau 6a mact oBappamyaapo crnektpxou MC Ba PMII
tacauk HamynaaHa. Hap cnektpxo WMC-u B-amuHOKeTOHXOU  2,3-
nuruapoo6eHso [Blrmodenxo Ba katopu l-TmoxpomMaHin paxxou (pypydapuu
rypyxu kapoouwnd gap xyayaxou 1700 cm! maBuyyn wmeboman. ap
CIIEKTPXOM [-CUTU3MHOKETOHXO paxxou dypydapn map xyayaxou 1640 Ba
1670 cm! maByyn Oyaa MHUYHUMH MaBYyausTH ay rypyxu >CO-po maxomat
Meauxal, KW SKe Jap CUTH3WH, JIudrape jmaap rypyxu OeHzonuu 2,3-

nuruapo6eH3o [Blruoden Ba 1-tuoxpomanit meboman [67].

4000 3500 3000 2600 2000 170 1500 1260 1000 780 500
1 1em

Pacmu 3. Cniektpu UC-u 3-aMHUHOKETOHXOU KATOPH |-THanHIaHi
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Xaman maiBacTaxoW CHHTE3IIyJa MaBpHAW TaXKHKU (apMaKoJIOTH
Kapop rupudranj, spHe (paboausaTu OeHapAKYHUU MaBKed, TabCUPHU 3UIAU
CMa3MOJIMTUKM Ba IUTAP XOCUSATXOH MMalBacTaxo oMyXxTa Iy IaH/I.

Owmy3uiu paboausaTu naiBacTaxo HUCOAT Oa OegapAKYHUU MaBKel Ba
ry3apoHaHja HaTUYaXOdW 3€pUHPO HUIIOH Jgoja (yazaBanxow 10, 11)
OemapIKyHUU MaBKei METaBOHAJ TaBAaCCYyTH MaiBacTaxoe, KM Jdap COXTH XY
rypyxu amusit (Rn) - munepunun (TX-2, TX-3, T-2, T-3) nopana, 6a Byuyn
oMajia METaBOHAH]I.

A3 pyiiu (pparMeHTt) KucMaT rypyxxou Humapomatuu cyiapypaop (R)
dhavonmuaTu OegapAKyH# gap XoaaTu OeJapAKYHUU MaBKe# Jap YyHUH HAMY/I
KOXUIII Me€Oa/I.

®opmynaxou 1,2,3
S S
> >
1 2 3

A3 vanBanu 8 auaa MemaBall, Ku 00 TapTuO macT KapaaHu GaboIusiTH
OemapAKyHH XaHroMu OeJapAKyHHM MaBKEd, MOJAAXOU OoMyxTairygapo 0a
TaBPU 3€PUH YOUTUD MEKYHAH/I:

Huxann> TX-2> TX-3> T-2> T-3> ¢anukauH.

davonusaTu OajaHAW AOPYH P-TUMIEPUINH aMHUHOKETOHU THOXPOMaH
(TX-2), sxTtumojiaH 00 BOpUAIIABUM XyOM OH a3 MeMOpaHaxoW JIUMUIXOU
Xydalpaxou HIoXJ0p aJoKaMaH/ acT.

Humonognxanman OemaparysapoHaHa OanaHIIIaBUA UIATA
AQHTE3UINM XU3MAT MEKyHaJ, Kh 0a Kamuiiu 3a00H Ba TaIlaKKyJIX HMITYJICH

cyiipa MepacoHas.
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Yanasamu 10. - Ap3é6un MykoucaBuu GpaboMiaTH OegapIKyHA pYUITYCTHH f-aMUHOKETOHXOHU KaTopH 1-

THOXpOMaH# Ba 2,3-quruapoben3o[f|ruodpen 60 nukauH Ba TUTAHT

Pam3u maBopn | Koncenrparcus | Baktu capmasuu 6egapamasii | Mygnatu OenapamaBii | XaHIOMU TabCUP Aap 3€pU MyCT
TX-2 0.5 6.0+0.2 18.0+£2.2 582.3+4.4 0.74
1 3.0£0.2 25.2+1.7 784.0+42.3 0.84
2 2.510.2 53.3£1.0 1338.0+6.1 0.01
TX-3 0.5 7.0+0.8 18.0£2.2 394.0+15.1 0.56
1 6.5£1.0 25.2+1.7 570.0+£38.4 0.49
2 6.0+£0.2 53.3£1.0 974.0£34.6 0.75
TX-2 0.5 - 9.5+0.3 256.0£22.5 0.26
1 6.0+£1.0 20.8+0.3 519.0+7.3 0.54
2 3.5+0.2 35.843.3 831.0+28.5 0.54
TX-3 0.5 - 4.0+0.2 159.0£3.0 0.08
1 4.5+1.3 17.0+1.7 178.0£16.5 0.49
2 2.3+1.1 32.0+4.0 816.0+9.7 0.55
JIvKkauH 0.5 4.0+1.0 44.019.2 657.0+35.7 1.0
1 3.0£0.2 37.0+8.7 837.0+56.9 1.0
2 2.010.1 He o6nanaer 1310.0+44.7 1.0
Hosoxaunn 0.5 - 13.2£3.8 300.1+54.6 0.34
1 - 589,7+29.9 0.51
2 - 507.7+24.4 0.32
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Hap vagBamu 6 HUIIOH nojda mrygaact, ku gopyu TX-1 mac a3 33
nakuka 00 maBomHokuM 38,016,7 makuka OemapakyHi 6a Byqya oBapi.
Hopyun TX-2 nac a3 20 gakuka 60 naBomuokuu 68,0+10,8 gaknka HapKO3poO
0a Byuyn oBapa. bapou nopyu TX-8, 0emapakynin mnac a3 10,8 makuka pyx
nod, Ba oH 76,2175 nakuka naBom kapa. [ap 3epu tabcupu gopyu T-2
HapKo3 mac a3 22 gakuka 0a aman omaj Ba 44,019,2 nakuka JaBOM Kap/.
Hopyu T-3 kobunustu Oemapaco3upo mac a3 26 makuka 00 JaBOMHOKHH
37,018,7 makukapo momt. HoBokauH Jgap KOHCEHTpaTcusu Oapobap mac a3
10,8 nakuka 60 maBoMHokuM 13,213,8 nakuka aHecTe3usapo Oa Bydy] OBap.
[68].

TaxKUKOTXOM T'y3apoHUIAIy1a HUIIOH AOJAAHM, KM IalBacTaxoe, KU
Jap MOJIEKyJaalioH O0KUMOH/a (opya)-u MOP(MOIMH, CUTU3WH, TUTIEPUINH
00 rypyxxou Oapkapopiiyaa a3 KeTOHU TO CIUPTHA (B-aMUH CIIMPTXO) Ba

XaMa 0-aMHUHOKETOHXO JOpaH, OefapIKyHUU MaBKeit HECTAH/I.
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Yagsamu 11. - XycycHsaTH MyKOMCaBHH [J-aMMHOKETOHXOM KaTOpH 1-THOXpoMaH# Ba 2,3-muruapo6en3o[f|tnodex

XaHI'OMH aHECTE3UA 60 HaBOKaHuH 00 YCYIIN I_[CJIC Ba JUT'apOH

Pam3u maBon Koncen- Baxrtu Mynatu OenapaiaBi Jlnso B Mr/KT
Tpartcusd, capiiaBin XaHroMu JOXUJIN OPraHUu3M XaHrOMM JOXUIIN
o Oenap/aiaBi sepn nyer
TX-1 0.0625 33.0+£3.7 38.0+6.3 154.218.1 -
(20.5%55.5)
TX-2 0.0625 200+ 44 68.0£10.8 125.0+6.0 312.5£9.3
(38.0£98.0)
TX-3 0.0625 18.0 5.1 45.0%5.7 150.0£6.6 364.218.7
(29.2£60.8)
TX-8 0.0625 10.8 £ 4.9 76.2£7.5 110.0+7.9 260.05.7
(55.4197.0)
T-2 0.0625 22.0+ 3.1 44.01£9.2 98.4£7.0 -
(18.5169.5)
T-3 0.0625 26.0+ 3.6 37.0£8.7 137.5£9.9 -
(12.9161.1)
T-9 0.0625 He o6nanaer He obnanaer 226.719.1 -
HoBo-xaun 0.0625 10.8 0 .2 13.2 £3.8 196.7£7.1 50304£8.7
(2.5£29.7)
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JlaBOMHOKMHM TaiiBacTaxou OeJapAKyHH Ty3apoHaHIae, Kd Jap
MOJIeKyJIau Xy OOKUMOHAAU MTUMEPUANH Jopaa, HucOaT O6a maiBacTaxoe, K1
TYPYXU AUATHIIAMHUH JOopaH] (MUIEPUIUH > IUEeTHUIaMU) Xele 3uén act. bo
ad3ouM KOHCeHTpacusi PaboyIMsATH OeqapAKyHUM MaBKen nap maBojau T-9,
SbHE TMMalBacTaxoe, KM Jap MOJIEKYJIau XyA Typyxu cylIdoHi JopaHid, ManIo

113710

bo Taptu6 Hect xapmaHum (GabOJIHOKUM OeHapAKYHR XaHTOMHU
AHECTE3UsIM Ty3apOHAHAArMM MOIAAAXOUW OMYyXTallyga O0a TaBpu 3€pUH
YOWTHUp Kapa MENIABa/I.

TX-8 >TX-2>TX-3>T-2>TX-1>T-3 > HOBOKauH

[Tac a3 oH kU OemapAKyHH MykKappap Kapja MellaBajl, NaiBacTaxou
OMY3UIIMPO 0a TaBpU 3€PUH TAIIKUI KapJaH MyMKHUH acT:

TX-8; noBokaun; TX-3; T-2; T-2; T-3; TX-1.

Jap 06ailHu XOCWIAaxOU OMyXTallyJla, KU TabCUpU OemapKyHUU
ry3apoHaHja JopaHj, mnmaiBactan TX-8 wmebomiag, KU gap OH BOXUAU
MOOaliHA (TYypyxyd aMHUHOKETOHXO) a3 MaBKeW IamyM 0a MaBken xadtym
ry3amraacT Ba MaBKEM IIAllyM paJukaid MeTWI npopala. Tabcupu
OemapIKyHUU Ty3apOHAaHJAW NABACTaXOM OMyXTalllyda a3 pPyHU KHUCMATH
TYpPyXXOU HUMapoMaTUU aHeCTeTHK# (OegaplAKyHH) Jap YyHUH HaMyj HeCT

MEKyHa/I;

dopmynaxou 4,5,6,7,8

OO Oy
> > s > >

S
S VAN
0 0

Tagypubaxou Ty3apoHUJA HHUIIOH O], KU 3aXpOHOKHWU MaiBacTaxou
OMyXTalllyjla XaHIOMH BOPHUJKYHUM JOXWJIM Ba OO poOXu 3epu IyCTi

MyTaHocuOaH map xyayau 98.4-362,2 Ba 260,0-850,0 mr/kr (qagBamu 9) Oyma
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METaBOHAI.

Hap OaitHu mnaiBacraxou omyxramyja ImnanBactaxom TX-8 Ba TX-2
HucOaT 0a HOBOKaWH 3axpoiayarap, naiBacraxou TX-4, TX-5, T-9 Hucbar 6a
HOBOKAWH KaMTap 3axpoiiy] 0yaanj Ba naiBactaxou TX-1, TX-2, TX-3 Ba T-
3 3axpoyaiiaBi 0a HOBOKAUH HA3UK JOIITAH/I.

XaMMH TaBp, TAXKUKOTXO HUIIIOH JTOJIaH[, KU YOMMBA3KYHUHU JTUITUIAMUH
(TX-1) 60 nmunepuaun (TX-2), sbHE T'y3apulll a3 YOHUIITUHXOU FARPUCUKIIA Oa
CUKJIF 0a 3aXpoJIy/IllIaBUM MaiBacTaxo TabCUPU KaM J1opajl, 6a ByChaTAUXUU
davonusaTu GegapAKYHUM MaBKed oBapaa mepacoHaj]. Bopunmasuu rypyxu
METWIN 0a 3aHYMpHU MaxJIyu Ha3au rypyxu keronuu (TX-3) 6oucu kame macr
IIyTaHU 3aXpOJIyAIIaBA Ba CYCT IIyJAaHW TabCUPU OeTapJIKyHUM MaBKEH Ba
3u€A 1ygaHu OelapKyHUM Ty3apoHaHia Merapaal, KU 3XTUMOJaH, 00
3uéamaBuu Tuo(oIMKuy naiBacta Bodbacra Oyaa, KOOMInusITH oH O6a BOocUTau
MeMOpaHaxou pochonunuanu Topxou acad merysapas.

MaBuynuatu Trypyxu MeETWIA Jap XoJlaTu AyloMd Xainkan 2,3-
nuruapooenso[flruodpen(T-2) 60 060 3uénmasuu IpdexTH (TabCUPH)
OemapIKyHUU MaBKed 00 3u€n OynaHW HAYaHJIOH Ha3appacu 3aXpHOKUU
Mykouca 6o T-3 oBapaa mepaconanp [69].

A3 pyitm agumamygaxo (4aaBalixo) MabiIyM MellaBajd, KU HH 0a
BOpU/IIABUU XyOu MaBoj (mperapaT) 6a BocuTanm MeMOpaHaXOW JIMITUIUU
napjau MoXI0pHu Xydyaiipa amokaMaHg acT. YyHUH BobacTaruu yourupiiaBuu
XUMHUSIBA Ba (habOJTHOKUM OEXYIIKYHH JAap KaTOpU MaiiBacTaxou a3 4uxaTu

COXT Ha3/IUK MyKappap Kap/a 1rymaaaH/l.
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JdernaporeHmu3aTcus a3 MmaBKeu 2 Ba 3. dDapoJIUsIT KaM MeliaBasl.

I'eTepocUuKIIpoO 1maHy3Ba KapaaH.dDapoJIUSIT KaM MellraBal.

ITatinomrasuu CHs gap xogdaTtHu 6 Xxaj1aku O€H30JI Ba

IIUIICPUIIUHO-KeTOHHOTOMOparmMeHT map xjjatTu 7. I1lyppa

TayrTadpu OcHapJaAKYHHH caTXH OOJTOHM Ba OCajtTaHIOIIIaABHUH

ry3apoHaH/Jaru oeaapakKyHU

HMBa3kyHHWH IMUIIEpPpHUJIUHA OO IUITHUIIAMIIH.

KaMmMmnrasumu GabOIIUATHOKH

MeBa3zu murmrepuaIriH 60 MOpPDOITHUH &

cutTusuH. [lyppa HecTuauraBumu SemapairaBH.

DITMMUHHUPOHUH Typyxuu CH>s 60 aMUHXO aJtoKkadymaa

ITyppa HecTnraBmu OexapaiiraBH

O,

= CHs /C\
\6/ H,C ~N HCl1

0
A

ITarngouaraBsm

CH; map 3aHYUPHU IIaxXJIYyHU. PaboOIIUIAT KaM
MelraBas.

apkKapopliIaBUU KETOHTIYPYXXO TO crtupT. [lyppa HecTImmaBuu OenapaiiaBH

ITaliBacTiImaBuM OKCHUTIeH O0a cynadyp (cyiadhoH). PabOoIUsIT KaM MelraBajl.

DIIMMUHHUPOHHUMU CyJIPyp. PapsoijIusT KaM Melrasal.

ITatinomasumu CP; gap xoJji1aTH 2 TETEPOCHUKIIMN ITaHgdy3Ba. TlTardupe€omum HOKHUPOs
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[TaitBacTiaBum oy aToMu KapOOH 00 cyiadypu MoOJIeKylTau KUCMU
TeTEPOCUKIN 0Oa 3yd NAacTIIaBUU J0pyXou (aboausaTH OemapAKyHH Ba
WHUYYHUH 3aXpOJIyAIIaBUA OHPO XeJle KaM MEKYHaI.

OXTUMOJI, Ccynadypu IIalIBajeHTa TabCUpu MyTakoOwmnam 2,3-
nuruapooeH3o[f]tuoperpo 060 OMOMOIEKYTaXxOW parxou acad TeHrupn
MekyHaq1. Xocuiaaxou Katopu l-tmoxpoman (TX-2) HucOat 6a Xxocwiaxou
mabexu  2,3-nuruapodenszo[pf]tuoden  (T-3)  davomuaru  Oemrapu
OemapIKyHUU MaBKEH HUIIOH JoJaHd. A3 MH O6ap Meosii, KU 1-THOXpoMaH
nap dapkusat a3 2,3-guruapooenH3o[f]tuoden gopou nuoduian OamaHATAp
MeOoIal.

Faiip a3 wH oMy3uIlM MaBOJA JOPOU XOCHSATH XOJIMHO- Ba
aJIPECHOJINTUKN 6y)1a TabCUPU AHTUTUCTAMHUHU Ba CIIa3MOJIUTUKHU JTOpan. A3
pyiu Tabcupu aHTUTHUCTAaMUHUU Moadan TX-2 a3 numenpon 1,6 mapotuda
kamTap act. PaboIMATH AHTUCHA3MOAUKUM MHUOTponuu mojaaun TX-2 a3
YUXATH TAbCUP a3 MallaBepUH KaM HECT.

B-CutusuHoketronxou 2,3-nuruapodenso[f]tuoden Ba Katopu 1-
THOXpOMaHA (PaboNUATH CUTU3UHMOHAHI JOopaj, 3aXpHOKHH KamTap
HUCOAT 0a CUTH3MH JIOIITA aMMO a3 YuXaTh TabCUPU Bacew (papMakoJIoTi
Jap 4ou oxXup MeucTtaid. Jlap 4yHHUH X0JlaT OMY3HIIN MTaiiBacTaxo MeTaBOHA/I
Oapou THOOUM aMaid XaMYyH OeIapJKyHUM MaBKEW IUKKATYAJIOKYHaHOa
MeOomaza. Jlap HaBOaTtu aBBaj uMH 0a maiiBactam TX-2 maxi gopai, Ku a3
pyiiu KyBBaW JAapo3WHU caTXU aHecTe3nmu 2%-au MaxJIyldud AUKAWH TabCUP
HaMEKyHaJ, KU Oa TaBpu Hazappac (6 MapoTuba) 3aXpHOKHHM KaMm, Ba
XaQHTOMH aHeCcTe3Usr WHQPUITPUATCUOHA Ba Ty3apoHaHAa HOBOKAaWH

6aprapn nopan [70].

DaboJHOKHH QapMaKoJIOrd Jap O3MOHINTOXH — (apMakogaoruu J{OHHIITOXH THOOHH
Toyuxucron 6a HomMu AOyand mOHH CHHO TaxtH poxbapmn a.H.x., CamaHnapsona H.FO.
ry3aposuaa mya. Myamrag MHHATIOPHH XYAPO H3X0P MEHAMOS.
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3.6. a-AMHHOKeTOHXOH 2,3-muruapoOeH3o[f|tTuodens Ba Katopu 1-
THOXpPOMaHN

A3 amabuér MablIyM acT, KM TabCUPU XaMUYOSH 0-TaJOI€HKETOHXO 0O
AMUHXO 0-aMHHOKETOHXOPO XOCHJI MEKyHaJl Ba OHXO Jap HaBOaTH XyI
Mo 1axou (haboau OMoJI0rid Ba MHTMOUTOPXOU KOPPO3USIH METAIX0 0a XHCco0
MepaBaHI. MabiayM acT, KU SKKATOP THAPOXJIIOPUIXON aMUHOKETOHXOHU 2,3-
aurugapodenso[f]tuodenin  katopu 1-TmoxpomaHé Oemap]l KyHaHIaXxou
NypKyBBaTH MaBKell MeOomana. MacajiaH, TUAPOXIIOPUIXOH | -TTUIIepHUIHHO-
3-6(1-Tmoxpoman)-wi-3-mponaH a3 pyHu XOCUATH OeNapKyHUU MaBKeHll a3
HoBokanH 5,0 mapoTuba Ba a3 pyiu Tabcupu Bacen ¢dapMokoJiorit 2,5
MapoTuba Oaprapi gopan. Failp a3 UH OHXO METAJIXOPO a3 3aHI3aH#l 1ap
XaMa MYXUTH T'YHOTYH XeJjie Xy0 MyXo(du3aT MeKyHa/I.

bo MaKcaan OMY3UIIN XUMUSU a-OpOMXOCHIIAX0U 2,3-
auruapooeH3o[f]Tuodenxo Ba 1-THOXpOMAHXO PEaAKCUIXOU OHXO OO aMUHXOU
JyIOMal CHUKJIA Ty3apoHMAa IyaaHa. Tabcupu MyTakoOuiaam o-OpomaTcui-
2,3-quruapooen3o[f]tuodenxo Ba I-TmoxpoMaHxo, a3 OH yymiia o -Opom-5-
aTceTWNI-, o - OpoM-2-MeTUII-5-aTceTuil-, o —OpOM-5-TIPONUOHUII-2,3-
auruapooenso[f]tnodenxo Ba a-0pomM-6- aTceTi-, a-OpoM-6-IIPONMOHMII-]-
THOXPOMaHX0 00 mumnepuanH Ba Mop(oInH ry3aponuaa myaasmg [71].

Peakcus amuaxom nyroma 60 a-Opomatcui-2,3-muruapooeH3o[B]Tunodenxo

Ba [-Tnoxpomanxo myaaatu 0,5 coat gap MyxuTu 0eH301 00 XOCWIIIIABUU O-
aMHUHOKETOHX0 00 Oapomaam xeje XyO rysait. Peakcuspo gap 4yHHH XO0JjaT
METaBOH TaCBUP Kap:

Haxmawn peakcusin 34

CO — HCBr—R, CO — HCR,—R,
R R,H R
- 1-5
S -HBr S
1. R=H; R;=H; R,=TTUIEPUINH, 2.R=CHj;; R,=H; R,= IHUIICPUIHH;

3.R=CH3; R1=H; R2= MOP(DOIUH; 4 R=CH,; R,=CH;; R,= TUIIEPUJIHH;
5. R=CHj;; R,=CH;; R,=MOPQOIUH;
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Hakuiau peakcusiu 35

CO— HCBr—R1 CO — HCR,—R,
-HBr

6.R;=H; R,= IHIICPUJINH; 7.R,=H; R,=MOpP(hOIUH;

8.R,=CH;; R,=IHUIIEPUAUH; 9.R;=CH;; R,= MOPQOJIHH;

bo rysaponumanu HCIl-u xymku rasmaki 0a BOCUTaM MaxJIyjau
OCH30/IMU  (-aMUHOKETOHXou 2,3-muruapoben3o[f]tuoden Ba xatopu I-
TUOXPOMAHH! TUAPOXIIOPUIXOU MYBO(DUKU OHXO XOCWII Kapaa IIyA.

bapoman, TtaBcudum PUIMKA-XUMUSIBA < Ba  TaXJIWIM  3JIEMEHTUU
naiBacTaxou CUHTE3Iyaa Jap dajaBaiau 12 Ba 13 Ba ruapoxJIOpuUaIXOU OHXO
nap 4ajaBaiu 14 oBapaa mygaact.

Tozarit padtun peakcus 00 XpoMoTOorpodusii MaxuMHKaOaT ILIACTU
«Sulifol» map cucreman 6en3om:rekcan (1:9) HazopaT kapaa IIyIaH/I.

dopmyJau 9

CO— HCR,—R,

®opmynau 10
CO— HCR,—R,

10
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Yagsamu 12. - a- AMHHOKETOHXOH KaTOpH-2,3-quruapo0en3o|frnodenit

Ne R Ry R> bapoman, n20y Edrant./Xucob.,% BbpytTo
ITaiiBacta % (Tus,0C) C H S bopmyna
39 H H N 58 (99-100) 69.03 7.39 12.33 CisH1yOSN
O 68.98 7.32 12.26
40 CHs H N 64 (49-50) 69.86 7.78 11.69 CisH21OSN
O 69.77 7.68 11.64
41 CH; H N 72 1,3751 69.03 7.39 12.33 CisH190O2SN
[ j 68.92 7.32 12.26
(0]
42 CH3 CH3 N 69 (56-57) 70.61 8.08 11.16 Ci7H2;0SN
O 70.54 8.00 11.07
43 CH3 CH3 N 73 1,3714 69.86 7.74 11.69 CisH210.SN
[ j 69.77 7.68 11.64
(0]
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Yagsamu 13. - a- AMUHOKETOHXOH KaTopH 1-THoXpoMaH#

Ne R R, Bapomar, n204 Edramyn/Xucobkapnamym,% BpyTTO
[MaiiBacra % c o S dhopmyna
44 H N 85 1.3653 69.9 7.9 11.7 CiH21OSN
O 69.8 1.7 11.6
45 H N 88 1.3621 69.2 7.6 12.5 CisH1sO-SN
[ j 68.9 7.3 12.3
(0]
46 CH; N 74 1.3742 70.7 8.1 11.3 Ci7H2»0SN
O 70.5 8.0 11.1
47 CH; N 77 1.3673 69.9 7.9 11.7 CisH210.SN
[ j 69.8 1.7 11.6
O
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Yagsamu 14. - IT'uapoxnopuaxo o-aMIMHOKETOHX0-2,3-muruapoben3o[|TuodeHit Ba KaTopi THOXpOMaH#A

No R Ry R> Bapoman, Thn, Edramyn/Xucobxapnamry,’o BbpyrTo
[NaiiBacTa %0 °C) C H S dopmyna
48 H H N 63 175 59.8 6.5 10.8 Ci5sH200SNCl1
O 60.5 7.6 10.8
49 CHs H N 70 182 62.0 6.9 10.7 Ci6H220SNCI
Q 61.6 7.0 10.3
i j 57.4 6.4 10.22
(@)
I/\;‘ 62.7 7.4 9.8
52 CH3 CH3 N 76 169 58.5 55 9.8 Ci6H2202SNCI
i j 58.6 5.7 9.8
(@]
53 H N 77 183 62.0 6.9 106 Ci1sH»OSNCI
Q 62.0 7.0 10.3
54 H N 81 180 57.3 6.1 10.3 Ci5H2002SNCI
i j 57.4 6.4 10.2
o
55 CH; N 71 179 62.6 72 10.0 C17H240SNCI
O 62.7 7.4 9.8
56 CH; N 83 174 58.5 5.6 9.9 Ci16H2202SNCI
i j 58.6 5.7 9.8
(@]
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Yangsamu 15. - TaBcudu paxxou pypybapuu a-aMMHOKETOHXOH 2,3-auruapobeH3o[|tuodeni Ba KaTopu

1-TuoXpoMaHit

TawvunoTu Oacomasa [TaiiBacTaxo
cM-! 1 2 3 4 5 6 7 8 9
C=C pap xalxkau 1595 1595 1600 1600 1600 1600 1600 1600 1600
OeH3on
CH nap xankau 860 840 830 790 850 840 850 850 870
OeH301
H nap xankau 920 940 930 930 940 920 935 925 930
OeH30I1
C=0 1680 1685 1680 1680 1680 1690 1680 1690 1690
C-S-C 715 720 740 740 730 740 745 725 730




CoxTu mamBactaxou cuHTesmyaa 6o crnekrpockonusu MC Ba PMII
TaCHUK IIyaacr.

Hap cnektpxou MC a-amuHokeTOHXO0U 2,3-n1uruapooen3o[p]ruodenii Ba
l-Tmoxpomanii paxxou ¢ypydapu gap xyayaxow 1230-1240 cm!, Gapowu
qaxuimd BajeHTHH >N-rpynm>i paxxou ¢ypydbapum yaxuiny BaJICHTHA aap
coxau 655 -640 cm! maigo mya, 6a rypyxu C-Br-u a-OpomkeToH Xoc Oyaa
nyppa Honaaua memanan (655-640cm-1).

Hap criektpxou PMII a-amuHokeToHxou 2,3-muruapo0Oen3o[p|tuodeni
Ba KaTopu l-TMOXpoMaH@ Jap MyKouca OO CHEKTPXOM XOCWIIaXOW aTCUIUU
UOTUAON CUTHAJIXOW MPOTOHXOU XaJIKAXO0W apoMaTil Ba cep aMajlaH OeTariup
MemoHaJ. Curnanxou npotonxou —CH» rypyxxou Xajakaxou NUIEPUIUHA Ba
MopdoauHil maiao memasan [72].

Jap Mapxunan HaBU TapakKu€éTtum HeTyXuMus Aap Oopau 3apypusiTd
ONTUMAJITAPJOHUH POXY BOoCUTaxou uctudoaan Hedt, UCTUDOTaU KOMILIEKCH
Ba O€ MapTOBUU OH CaBOJI 62 MUEH MEOSII.

HoBobOacta a3 wukmopu 3uéau TUO(PEHXOU COXTAIIOH TYHOTYHH
TapkuOu HePpT, TapkuO Ba XOCHUSITU OHXO HucOat Oa cyaduaxo Ba
MEpKaITaHXO0 KaM OMyXTa ImyJaaHa. DXTUMOJ, MH 00 cababu MyIIKWII
qyJIOKYHMH OHXO a3 oMmexTa 00 KapOOTruapOoreHXOM apoMmaTéd Ba gurap
naiiBactaxou cyjadypIaop Ba OH acT, KM aKCapuUsITH OHXO Jap AUCTUIISITXOU
He( TN XapopaTallioH OajaHI MaBUydaHI.

bosa kaiinm kapa, ku 0OapoW TaXKMKOTH JaX COJIM OXUpP PaBHIIU
KoMmIuiekcin 6a omy3umm Tapkub® Ba xocustu [TOCH-u nedtn x0C acr,
MakKcaJad MyalsTHKyHUH COXTHM OHXO Jap XamMa KUCMAaTXOou Tapkuou HedT Ba
WHUYYHUH ByChaTEOMN MyXUTH UCTU(OIAN aMaJIli OHXO MeOoIIal.

JAnkkaT Maxcyc 6a KOpXou TaXKUKOTUU CYJIPuaxon Gppakcusxonm MHEHA
nojna myngaact. MIH map aBBan cababu mctudgoam UCTEXCOIMHU MEPCIIeKTUBH
Jap coXaxou TYHOTYH, AyioM, HedTxou OanmaHacyiadyppo TaHxo Oapou
Tal€pKkyHUU OUTyMxou Oananacudat rapaua Ba (pakcusxoud Bacew HepTH

naptoBxon Bacem HedTit (To 320°C) mebomana. bo makcaau omy3uIm
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Tapku0, gapédt HamymaHu xaMau poxxou uctudoma OypmaaHu maBacTaxou
cyndypu HedT gap XOUaruu xXalk yCyJIXOou XUMHUIBUIO (DU3NKUH a3 HEPT Ba a3
MaxCyJI0TU HePT XOCHII KapAaH! OHXO0 O0a Kop Oypaa MelIaBaHI.

[TaiiBacTaxon XaJKaruu OPraHUKUU Ccyadypaop coil To coil 060
axaMHUSTU Ha3apsBUIO aMajuud Xyja Oemrap AUKaT4aIOKyHaHIa MeOoIal.
Hap acocu uH Taypuba gap 6apoOapu CUHTE3U NalBacTaxoW IeTEPOCUKIINH
Cyaypaop OMY3UIIM KOOWIUATH PEAKCMOHMH OHXO, paBaHAd CaMTH
CTEpEOXUMHSI Ba CHHTE3W Mojamaxon (abonmum OMOIOrA a3 OH 9Yymia
naBacTaxom TaOMMPO TAIIKWI MeAuxaa. bosa kaia kapa, KA Jap acocu
naiiBacTaxom OPraHUKUM CyIQypaop peakCUsiXom HaBUM OpPraHUKHA Ba
peareHTXou HaBU camapadaxill XOCWJI Kapja MellaBajl, K OHXO Jlap CUHTE3U
OpPraHUKUM X03upazaMoH 00 MyBaddakusat ucrudoaa memanans [73].

MyBaddakuaTxon UH caMT CUHTE3U OPTaHMKHUI Ba XUMHSU OPTaHUKUU
HazapsBupo 00 aHmo3aWm MyalsH myppa MmerapiaoHan. Mukumodgu Kopxou
CHUHTE3W Jap WH caMT MHYYHHH 0O TamaboTW XOo4yaru XajK Jap MOJIaxo
(dbaboIHOKMM OMOJIOTH Ba 3UAM KOPO3UOHH paBiiaH udoaa édraact, ku 00
oucep cuHpxou nmaBacraxou cyjadyp xoc acr.

XaHrOMM KOpKapAu MaxcyJoTxou HedTh, MacajllaH HHTUOUTOPXOU
KOPO3UOHM, SIK KaTop OapTapuxoud Myllaxxac MaBuy] acT: oJaTaH OHXO
3aXpHOK HECTaHJ Ba Jap TapKuOallloOH MaiBacTaruxo MaB4YyJaHI, Ku 00
Tapkuou HedT MyBOopUK Oyma, cudaTh MaxCyJOTH HCTEXCOIIIyAapo IacT
HaMEKyHaH/I.

Hap ailHM 3aMOH, XOCHSATXOM HHTHOUPIIABHM  KOHCEHTPATXOHU
naiiBacTaruxou cynadypopraHuKuu qyaomryaa a3 ppakcusxon Bacen HeTXOU
Ooamanacyndpyp omyxta mymaadg. OHXO MHTHOUTOPXOW 3hPeKTUBUU
KOPO3USIXOU KHUcCIoTara 0a xucod MepaBaHI. TaXKMKOTH CHEKTPH MaccaBi
HUIIIOH JI0JI, KA MHUKIOPU YMYMHUU CYIPUAXO aap (¢GpakCHIXoW MHUEHAU
HedTXOM OamanHjacyndyp acocaH a3 THOCHUKIAaHXO (68-83%), kU a3 OHXO
TUOMOHOCHUKIIAHXO 24-42% Talllkuil MeauxaH, noopat medommasa. Faiip a3 uH,
nap  xamMaum (ppakcusxo MHUKIOPM Ha OH Kagap 3uéa TuodeHxo,
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oenzo[p]tuodenxo (3.2-10%) Ba 2,3-muruapodbenzo[flruodenxo (1.4-12.4%)
MaBYy/]I acT.

3.7. Cyndokcnaxon aTceTHIXOoCHIaxou 2,3-muruapo||tuodenxo Ba 1-

THOXPOMaHXO0

Mabaym  acr, KU  peakcusiu  OpoMupoHun  OeBocuta  2,3-
nuruapo[p]ruodenxo Ba 1-THOXpPOMAHXO Jap MYXUTU YOPXJIOPUAN KapOOH,
KM Jap Xaidkau cyadypaopu XagHOK Oa amanm Mmeosa 0a XOCHIaxou
MOHOOpOMXOocWIaxo oBapAa MepacoHad. Jlap uWH XoJjaT peakcusiu
OpOMMpPOHMHM MaWBaCTIIAaBUM AaHUOHU OpoM ©0a 9YypTu >JIeKTpOHUU
TeTEPOCUKIIN CylIdypaop 60 XxocummaBuu OpoMcyadoHUn OpoM Mery3apa.
XaHroMu  KaHJAIlaBUd  OPOMIMAPOrEHW  OXHPOH 2-0pomo-2,3-
nuruapooenzo[B]tuoden xocun memmanap [74].

Haxmau peakcrnonun 36

=0 =10

Br Br
Hap MYyKoOuca 60 TOMOJIOTXOH MOHOAQJIKUJI-2,3-
auruapobenso[f]tuodenxo,  2,3-auaiakuil- — qoMuBasmygaum - - 2,3-

auruapobenzo[f]tuodexo, 2.3-guMmeTnii- Ba 2,3-IUMETHI-5-3TUI 00 OpoMm
nap TaHocyou Mmousapa gap mapoutu cabykrap (10-15°C) 6a peakcus padra
XOCHIIIIIABUU TUOPOMXOCHIIaX0 MUKIOPH Ha3zappacu MOHOOPOM XOCHIaX0po
MMKOHHOIIA3Up acT.

Bapou Tacnukm 4yHUH Xyjoca TUApOIn3u Opomuau 6pomcyiadonuu 2,3-
TUMETHI-2,3-muruapooen3o[p|tuodeH ryzapoHuaa mya, 3epo MabiIyM acrT,
KU S-TuOpoMXOoCHIaxo Jap MH XojaT 0a ocoHHn 0a cyIpOKCUIXON MyBO(hUK
Tabaun Mme€ban. bapom OoBapét XOCWI KapJaH OMAW aMallaH Ty3apuIld
peaxcus myppa Maxcyjiau peakCHsd To3a HOITyapo 00 aHTUAPUIN CHPKO Jap

XaBOU HUTPOreH 00 Makcaau JAEruaporeHin To  2,3-aumeTu-1-
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O6en3o[P]Tnoden rapm kapaa urya, 1ap XakKUKaT Jap MH X0JIaT MmaiBacTaxou
JO3UMI Yyd0 INyJaHI, KA XaM XyCyCUSTH (PU3HMKA-XUMUSIBHA Ba Xam

cyJ1hOHXOM XOCHJIITyAa MyastH Kap/1a IyaaH.

Hakuiau peakcusin 37

CH; CH
B 3 -
A 20H
S CH; S CH;
¥\
Br Br
CH,; CH;
(CH;CO,)0
—_— T
S CH3 S CH3

Il
@)

Jlap 4yHMH X0JaT, XaH['OMHU HOPACOUM TabCUPU HHAYKTUBUU ATOMH
cyndypu mycbat 3apsyHOK O0a aToMm KapOoHu Oa o-xonaT Oyaa maHbpn
3apSIHOK IIyJa HaMeTaBOHAJ, KU KOOWIMATH YYJOKYHHH IPOTOHPO
Hajgopad. Jlap 4yyHUH MApOUT YYHMH XYCYCHUSATH XOCHU ITaiiBaCTaXx0u OpraHUKM
Oorcu XOCWIIIABUM TAaWBacTaxou YCTYBOpH CyladOHUU  2,3-TUATIKUI
yoruBasmaBaHaau 2,3-auruapooden3o [B]tuodenxo Merapaai.

Falip a3 uH gap KOop TabCUpU MyTaKoOWIaum S-aTCeTUI-, S-aTCETHII-2-
MeTuJI-, 2,5-auMeTui-6-atceTui-2,3-quruapobdensolp]tuoden Ba 6-aTceTwn -
6-MeTwiI-7-aTceTmin-1 -THOXpoMaHXo 00 OpoMH MOJIEKYJaBid Jap MYyXUTH
YOPXJIOPUIU KapOOH TaCBUP KapAa myaaact [75].

Taypubaxo nap xapopatu 20°C gaBomu 2 coaT gap TaHOCYOU MOJISIPUU
naBacraxo ry3apoHuga InydaHa. TaXKUKOTXOM HMH pPeaKCUsIXO HUIIOH
TOJIaH, KU Jap X0JIaTH OpPOMUPOHUU aTCeTuI-2,3-muruapooen3o[f]ruopenxo
Ba aTCETUJI-1-THOXPOMAHXO, MOJJITAX0N KPUCTAJIMK KaOyT XOCHII ITyIaHd, KU
XaHTOMH TabCUp KapJaH 00 00 Tay3usi MemaBaH1. A3 pyilu Ha3ap Aap YyHUH
xonat  S-mubpomMxocuiiaxonm — artceTui-2,3auruapobenso[f]ruodenxo  Ba
aTceTui-1-THOXpOMAaHXO, KU XaHroMU Tabcup OO0 00 ©Oa ocoHit Oa

CyI(OKCUIXOU MYBOUK MeTy3apal.
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Hakman peakcusu 38

R' R' R'
Br, H,O0
—_— —_—
CCly
< S R" . s RrR" S R
/\ I
Br Br

R=H; R'=CH;CO; R"=H"; 2,7; R=CHj; R'=CH;CO; R"=H";
3,8; R=CHj;; R'=CH;; R"=CH;CO;

Hakuiau peakcsin 39

R R R
BI’2 HZO
—» ’
. ccly -2HBr
S R S R' S R’

I
Br Br O

4,9; R=CH;CO; R'=H; 5,10; R=CH;; R'=CH;CO;

XOCWIIIABUU S-AUOPOMXOCHIAXOPO UYHUH LIApX [10JaH MYMKHH acT,
Jap cypaTd MaBuyl HaOyJaHU SITOH KaTajau3aTopxo (ACOCh, KUCIOTar,
kuciaoraxou Jlouc Ba F.) gap MyXUTH YOPXJIIOPUIM KapOOH peakcus 00
UIITUPOKU 4y(PTH 3IEKTPOHUU 03011 aTOMU cyidyp Mery3apaid. dap HaTtuua
S-mubépomMxocuiiaxon artceTun-2,3-nuruapooen3o[p]tnodenxo Ba atceTmil-
TUOXPOMAHXOM YCTYBOp XOCWJI MemaBajd. bapoman, xocusitxou (HU3MKH-
XUMUSIBA Ba TaXJWIW 3JEMEHTUM S-TUOPOMXOCUIAX0 Ba CYI(HOKCUIXOU
arceTwixocwiaxou 2,3-guruapooenso[p]tuodenin Ba katopu l-TmoXpomaHin

nap yaasaiim 16 Bal7 oBapaa mygaact [76].

Coxtn atcetun-2,3-guruapooen3o[f]tuodencyadokcuaxo Ba aTceTHI-1-
TrHoXpomaHcydokcuaxon xocuimyaa 6o taxmuixoun MC Ba PMII cnexTpi

TacOuK Kapja IIygaacr.

4

. S C—CH; C—CHy T CH,
0] 0 0)
2 6
S
i 7 HC i i C—CH,
0] 0 0 0 0
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Yansamu 16. - TaBcudu Gu3UKA-XUMHUSIBHHE S-THOPOMXOCHIIaAXO0H -2,3-muruapooen3o|f]tuodenxo Ba 1-THOXpOMaHX0

Ne Howmu naiiBacta Bapomazn, | X.Iya. Edramyn,/Xucobkapn.,% BpyrTo
% 0C) C H S hbopmyma

57 S-Jlubpom-5S-arceTun-2,3- 85 54 35.6 3.0 9.5 C10H10OSBr»
auruapoobensolp]tuoden 35.5 2.9 9.5

58 S-JIu6pom-5S-aTceTui-2-meTumn-2,3- 68 69 37.6 3.5 9.2 C11H120OSBr>
auruapooensolf]tuoden 37.5 3.4 9.1

59 S-Jlubpom-5-atceTus-2,5-1umMeTuiI- 75 64 39.6 3.9 8.8 C12H140SBr2
2,3-nuruapooen3o[f]tuoden 39.4 3.8 8.7

60 S-Jlubpom-6-arcetmi-1-Tuoxpoman 75 65 37.6 3.5 9.1 C11H120SBr2
37.5 3.4 9.1

61 S-Jlu6pom-7-atceTun-6-meTni-1- 85 67 39.5 4.0 8.9 C12H140SBr2
THOXPOMaH 39.4 3.8 8.7
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Yagsamu 17. - TaBcudu QU3UKA-XUMHASIBHH aTCETH-2,3-AUTrHuApoO0eH30[|THodeHCyIPOKCHIX0 Ba

aTCeTWI-1 -THOXPOMAHCYIPOKCHUIXO

Ne HoMmu maiiBacrta Beixop, H.ryn. Edramyn,/Xucobkapa.,% BpyTTO

% °C) C H S hopmyna

62 | 5-Arcernn-2,3-auruapoOeH- 95 82 61.9 52 16.6 C1oH1005S
30[B]tuodencyndorcua 61.6 5.2 16.5

63 | 5-Arcernn-2-meTna-2,3-IUruapo- 90 35 63.5 59 15.5 C11H1,0,S
oenso[pP]trodenrcyndoxcun 63.4 5.8 15.4

64 | 5-Arcetuin-2,5-qumernn-2,3- TUrua- 95 58 64.9 6.4 14.5 C1oH1405S
poben3o[f]rnodencyndoxcuy 64.8 6.3 14.4

65 | 6-ArceTmi-1-THOXpOMaHCYIb()OKCHT 90 65 63.5 59 15.5 C11H1,05S
63.4 5.8 15.4

66 | 7-Arceruin-6-meTmi-1- 95 50 64.9 6.4 14.5 C1oH1405S
THOXPOMAHCYIb()OKCH 64.8 6.3 144
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Yagsamu 18. - TaBcudu paxxou ¢pypydapun arceTwin-2,3-quruapooden3o|fjrnodenxo Ba 1-rmoxpoMancyIpoKCHIXO

No CriekTpu CriekTpu
NC (cm ) PMIT (x.M.)
67 1600 (C=Car); 838(CH ar); 900(H ar); 1690 5-CO-CH3(2,55x.M.); 2-H2(3,11 x.m.); 3-H2 (2,89 x.m);4-H (7,94 x.m); 6-H
(C=0); 1060 (S=0); 740 (C-S-C). (7,90 x.m); 7-H (7,71 x.m).
68. 1600 (C=Car); 835(CH ar); 900-925 (H ar); 5-CO-CH3(2,55x.m); 2-CH3(1,30 x.m.); 2-H (3,10 x.m);3-H2 (2,72-2,97
1690 (C=0); 1060 (S=0); 720 (C-S-C). x.M); 4-H (8,0 x.m); 6-H (7,95 x.m); 7-H(7,70-8,0 x.m)
69. 1600 (C=Car); 830(CH ar); 900-920 (H ar); 6-CO-CHj3(2,54x.m); 2-H2(2,77 x.Mm.); 3-Hz (1,98 x.m);4-H> (2,55%.M);
1685 (C=0); 1010 (S=0); 740 (C-S-C). M5-H (7,62 x.m); 7-H (7,58 x.m); 8-H(7,24 x.m).
70. 1600 (C=Car); 905(H ar); 1690 (C=0); 1010 6-CH3(2,35x.m); 7-CO-CH3(2,54 x.Mm.); 2-H> (2,78 x.m);3-H»
(S=0); 730 (C-S-C). (2,00x.m); 4-H> (2,56 x.m); 5-H (7,25 x.m); 8-H(8,09 x.m ).
71. 1600 (C=Car); 905(H ar); 1690 (C=0); 1010 6-CH3(2,35 x.m); 7-CO-CH3(2,54 x.m ); 2-H» (2,78 x.Mm);3-H> (2,00
(S=0); 730 (C-S-O). X.M); 4-H> (2,56 x.m); 5-H (7,25 x.m); 8-H(8,09 x.m).
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Hap cnektpxou HMC HaTu4axou THAPOIM3U S-audbpomxocuna 2,3-
nuruapoo6enso[f]tuoden 1-tnoxpomanxo paxxou dypydbapit map coxaum 1055-
1010 cm!, maBuyynm Mmebomaza, KA MaBUYOUSITH TYPYXXoW CyJI(POKCHAUPO
taBcu(d mexyHaa. Paxxou dypybOapum mHTeHCHUBH gap coxau 1685-1690 cm-!
TypyXXxou KapOOHWJIM MaBpUJM Oappaci kapop gopaHa. Paxxouw dypyOapn
nap coxau 838-830 cm-! MeraBoHaa 6a manumxou aeGpopMaTCHOHUN Iy aTOMU
TUIPOTreHU Xamcosi Ba paxxou Jjamumuu 925-900 cm-1 manumxow atomu
qyJI0OTOHAW FUIPOreH MaHCyO OoIaH.

Hap CIIEKTPXOU PMII-n S-aTCeTui-2-MeTHJI-2>3 TUruapo-
oen3o[pP]Tuodencyndoxrcur CUTHAIXOU MPOTOHUMU TYPYXU METWIA Aap KUCMU
MoJieKynaxo gap 2,55 X.M. Ba rypyxu CH3 map xonatu 2 gap 1,30 X.M. MaB4y1
MeOoman. KoHcraHTau CHUH-CIMHUA Tabcupu Xamuosiu rypyxxou CHs Ba
CH3-CH 6a 7 Xepc 6apobap mMeboman. [TpoToHXOoM METUJIEHI Ba TYPYXXOHU
METUHHI Jap XOJIaTU MYJITUIUIETH Mypakkad Ba KBaJpYIUIETH Mypakkad aap
2,72-3,10 x.Mm. 6a By4yya MeOsiI Ba CUTHAJIXOU MPOTOHXOoU apomatit pap 7,70-
8,0 x.M. guma MemaBala. KoHCTaHTam CIHUH-CIIMHA TabCUPU XaMYOSHU
npoTroHxou apomati [n6n7=0, Ba KOHCTAaHTau CIUH-CIIMHU TAbCUPU XaMUOSU
Iu6n8=36 Xc Oapobap wmeboman. KoHcTaHTaxoW CHUH-CIIMHU TabCUPU
xamyosin 6aitnu npotonxou CH3z-CH nap xomnaTtu ayroMu TeTepocHKs 6a 7
Xepc 6apobap meborma.

Hap cnektpxou PMII 7-arcetmin-6-metwi-1-trnoxpoMaHcyidoxrcu
CUTHAJIXOU MIPOTOHUM TYPYXXOU METHIIU JIap KUCMATH MOJIeKyna aap 2,54 x.M
nap makiau ayoner Ba rypyxu CHs nap xonatu 6 gap 2,35X.M. Ba CUTHAJIXOHU
MIPOTOHXOW METHJICHI Jap XoJIaTu 2-4 MyITUILIETH Mypakad map coxam 2,00-
2,78 x.M. meauxaja. CUrHajixou MpOTOHUU apoMaTil Aap makiu ayrmietu HS
nap 7.,25 x.M. Ba Ba npotoH HS map 8,09 x.M. nuna memaana. Koncrantaun
CIIMH-CIIUHUU TabCcUpU XaMuosiu Icuz=6Xepc, Icu=7Xepc., IcH26 mpor)=6Xepc.
O6apobap MebOomaa. Jlap 4YyHHMH Xo0JaT TabCUPU XaM4YOSIM aTCEeTU-2,3-

auruapooeH3o[f]tuodpenxo Ba l-TmoxpomManxo 00 OpoMU MOIIEKYISpH aap
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MYXUTH YOPXJIOpUAM KapOboH ©Oa maiBacTIIaBUM TeTepoaToMxo 00
XOCHJIIIIABUU S-TUOPOMXOCHIIAX0U OHXO, KU XaHT'OMH TabCUPH XaM4osi 60 00

nap cynhokcuaxou MyBohUK Mery3apaj, Mmykappap mryaaact [77].

3.8. Cyndyponuu ankui-1-tuanuaenxo (0eH3o-TnodeHxo) Ba XoCHiIu 2,3-
OUTAOPOXOCHIIAXOU OHXO

Peakcusiu 6eBocutam 1-THaMHAEHXO Ba THAPOXOCUIIM OHXO 00 KUCIIOTau
cyndar 6a kaapu ko omyxTa HamygaacT. Jap aifHu 3aMOH, yCYJIXOU YyJI0
HaMyJdaHM MaiBacTaruxou cyiadypapomaTi a3 GpakCUIXOH Bacer TO OUTyMUU
oamanacyndyp (AIIPBH) nap acocu peakcusixom KOMIUIEKCH-XOCHIKYHA Ba
cyndyponi 60 kuciotau cyndat 6a Hazap MepacaHI.

Hap xop 3-gu-OyTui-, 3-gu-rekcui-, 3-au-, 3-au-Aeiui-1-THanHACHXO
Ba 5-Oytmn-2,3-muMmeTui-1-tuanaaeH cyiadyponu kapaa myaaasa. Hlapoutun
ONTUMAJIMM TAabCUPU MYTAKOOWIAU aJKuiI-l-THauHAEHXO0 00 KUCIOoTau
cyidat HumoH g0, ku 60 xocunu xene xyo (40-90%), peakcus 60 TaHOCYOU
SKBUMOJICKYJISIPUM PEaKTUBXO Jap AaBoMH 2 coaT aap xapopatu 20°C maBom
MekyHan [78].

Haxkmau peakcusiz 40

R R
H,SO4 NaOH
S S SO;Na

R=C4Hoq-; CcH3-; CgHy7-; C1oHpi-

Kucnoraxoun cyndonepo, ku MO 0a macT oBapAeM, MHUCIA IUTap
KUCIIOTaxou cyiadypaop HOYCTyBop Oyaana, OmHOOap WH Japxoj Iac as
aH4YOMH peakcus OoHpo Mo 0o umctudoma a3z Maxiyian 20%-m THAPOKCUIN
HaTpuii 0a HAMAKXOW HATPUMTA TaOaun goaeM. Jlap 4yHUH X0jaT HAMaKXOHu
HATPUNATHN KHUCIOTAXO0U CYI(PYypAOPH XOCHIIIIYaa, KM SIKE a3 OH KpHCTal
ImygaacT Ba Ba OOKHMOHIA MOJAAXOM THUTPOCKOIHUHM XaMHPMOHAH/I
MebOomaHa. XaMau HaMakxou xocuiygaa xaHromu a3 200°C 3uén rapm

KapZlaH BAUpOH MENIABaHI.
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Hatuuaxou taxiaunu MC-criekTpi Ba 2J€MEHTH HMUIIOH AOAaHA, KU Oa
MOJIEKYyJau 3-ajdkui-l-tuauHaeHxo sk rypyxu SOsH goxwn wmemasaf,
MBa3KyHIl Jap MaBKed 2-U rerepocuki 6a aman meosia. Jlap uH Gopa map
ciektpu MIC maBuyyn HaOymaHu OaHaxoe MIaxodaT Meauxad, Ki MBa3KyHUU
MHUHOabIanu XaJikau OeH30Ipo TaBcud MeKyHaHa. Arap MaBkebu 2,3-U
reTepoCuKiI Oacra Iiyga Oollaj, mac MBa3KyHA Oa XaJlkaul apoOMaTHU OHXO
paBoHa kapaa MemaBaja. Crektp aap xyayaxow 750-810 cm! Ganaxou
abcopOcHusipo HUILIOH HaMEAUXad, KU Jap Xajdkau O€H30J1 MaB4y] HaOygaHU
JIy aTOMH THJAPOTEHU XaMCOSIPO HUIIIOH MEAUXA/I.

XamMuH TaBp, 0a MO aBBajJuH OOp Mysccap rapaul, K1 OeBocuTa
CynpypoHUN ankui-l-THanHAESHXOPO, KU 3aHYUPHU IMaxXJIydud OHXO a3 4op Ba
3uéza aTOMX0oU KapOoH nbdopat acr, 6a aman opem [79-80].

Jap HaThU4ad OMY3HUIIM TabCUPU MyTakoOWiIau 1-tmamHgaHxo 00
Kucjaotan cyndar, MO OH Xoyuatepo 0a Hazap rupudTeM, KU MOJIEKYJIaxou
Oappacwuilryia YyHOHOHE, KM SIPOM apoMaT#l JOpaHJ XaMUyHOH XYCYCHSITH
cepu atoMu Ccyiadyp map peakcusxou cyapuadyaapo XycycaH HHUIIOH
MeauXad, Ki MH aTOM JOPOU 4y(PpTH JIEKTPOHXOU TaKCUMHAIITy1a MEOOIIaH]I.
bunobGap uH xaHromu TabcUpH KUCIOTau cyiadat 60 l-TMaMHIaH KOMILIEKC
XOCHJI MeIIaBajI, Ku ojlaTad 00 cyaduaxou cep pyit Meauxa.

Haxkmau peakcusiu 41

+
H2$O4 .HSO4-
—_—

S R S R

R:H, CH3: R'= C4H9- C8H17.-

Xanromu uctudomabapuu kKucioTau cyidar K Jajled MyXuMpo Oa
Hazap rupudraH JIO3UM acT, KM XaHIOMU TAHOCYOHW SIK MOJIIpUM IaiBacTtau
cyndypaop Ba KUclIoTau cylidaT HaMakXxou CyI(hOHUTH XOCUJI MEIIaBaH/I, K1

OHXO XeJie HoycTyBopaHa. OH a3 yyao KyHUH CyI(pUIX0 KM a3 1-THanHgaHxou
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TapknOu HedT Ba (pakcusxom cyapypaopum OH umbOopaTOygapo map Oap
Merupal.

bunobap wH gap ¢gapkusat 6o cynpypoHun 1-THAMHACHXOM KHCIOTau
cyigar Mo 60 n3odau Kuciaotau cyjadar YyaHIUHMAPOTHOA TY3apPOHUIAEM, TO
WH KU (paBpaH KUCIIOTaxou cyjloHun 1-tnanHmanpo 60a 1acT opeM.

Bapou maiigo kapaaHu MIapouTH ONTUMAJIUA TabCUPU MyTakoOwmiaun 1-
TUAWHJAHXO0 00 KHUclIoTau cyidar, XaIKyHaH1axo 0a MOHAHIM CUKJIOTEKCaH,
aupu HedTiH, OeH30J1 Ba ToJyosa uctudoaa myaana. Mypou peakcus aap
noupau Baceu xapopat (a3 -10 To +60°C) 6a MO MMKOH AOJ, KA XOCHJIU
Oemrtap 103uMau CyJapypoHUPO Jap MyXUTH KUciaoTau cyndat gap xyayau 0-
250C mypnatu 8-15 coatpo 0a gact opem.

Hakuiau peakcusiu 42

R i , IE
| 4H,SO K
s” R — | HSO4
i HSO", HO;S s” R
H

R:H,CH3: R'= C4H9- C8H17.

banang Gapaomtanu xapopaT Ba 3U€I KapJlaHU BaKTU pPeakcusi Ooucu
XOCHIIIABUU CylIpoHX0 Ba omexTaun oHxo Merapman. Cyndoxucioraxou
XOCWIIIy/]a Ba HAMaKXOM OHXOpPO MyailsiH HaMyJaH AyIIBOp acT, OHXO
XapopaTu OOIIaBUU aHUK HajolITa, OMHOOAp UH OJaTaH HAMakxo Oa aurap
XOCHJIaX0H CyJI(OKUCIIOTAaX0, MacajaH XJIOPAHTUAPUIXO TaO U Me€OaI.
Bapon nucOOTH COXTH MaxCyJIu peakCHs CUHTE3XOM KOHKPEKTUBH ry3apoHuaa
11371 8

Cnextpxou undppacypxu (MC) maxcynu xjaopuau cyjipoHuit 2-MeTu-1-
THAWHJaH, TabCUPU 2-METWUII-1-THauHAAH 00 KHCIOTaxXou XJIopcyndoHH Ba
cyndoxaopuauu 60 XIOPPOHUH MaHUYXI0puAU Ppocdop XOoCHIIIysa HaMaKXou
CYA(OKUCIOTAX0U 2-METHII-1-THAMHAAHXOU 1ap HaBOATH XyH CyI(pypoHHH 2-

MEeTHUJI-1-THaMHIaHU KUCIOTau CyadaT SIKXe Iy,
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Haxkmawu peakcusiu 43

R R R
PCl; D\—/Lmozsa
-10°C
NaO;S S R ClO,S S R R

S

R=H,CH;: R'= C4Ho- (177-183)

CgHy7-

Hap mapoutu TaBcudiryga a3 ankui-l-THAaUHIaHXO 00 aHTUIPUIXOU
XJIOp Ba KUCIIOTAXO0M MOHOCYJI(POHA CHHTE3 Kap/ia Iy, KU XOCHUST Ba TaX IHIIH
AJIEMEHTUM OH Jap 4ajBaiu 19 oBapaa mynaacr.

Hapadau Tozarum nariBacraxo (1-2) TaBaccytu xpoMmatorpadusiu TyHYK
KabaT MyaisH kapaa mryy [81-82].

Hap natuyan crektpu MC-u cyndoxmopuaxo ¢pypydapun paxxo gap
xynyaa 1370-1365, 1120-1160 cm-! HumoH goja 1mya, MH a3 OH IIaxojaT
Meauxal, KU peakcus cyiadypoHi 6a ama omagaact.

Hap xama xonat cyndypoHin 6a XajJkaum apoMaTud |-THaWHIAH MaW
Kapaa Inyaa, nagoumny paxxou (ypydapit MylIoxujaa Kapja MellaBas,
MBa3llaBUU MUHOabJIal HMH KUCMHM MOJIEKyJIapo HUIIOH Meauxan. ap
ciektpxou MC-u 1-2 map mykoumca 00 1-THamHIaHXOM HOTHUION paxxou
dbypyoapn map xyayaxou 850-865 cm! Byuym Hamopana. MMH mabHOM OHPO
Jlopajl, KU 9OMMBa3KyH ap ske a3 MaBKebXou (6 € 7 map xonatu 3) xaJiKau
OEH30J1 pyX J10/1aaCT.

XaMuH TaBp, peakcusu cyiadypoH#Rr aap KaTopu |-THamHIEHXO Ba
TUTUAPOXOCHIAXOU OHXO 00 TYpPYXXOM Japo3d aJIKWJIUM KUCTIOoTau cyidar
Jap ImapouTu Oappacié ITyJga MMKOH Ma3up rapauaa, OOMCH XOCHJIIIABUM
MoHOXocmIaxo Merapaan. Cyndyponuu l-TuamHaeH HaTHYan Xyoepo HucoOaT

0a xoiatu 1-THanHIad Meauxaj.
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Yagsamu 19. - Cyndoxnopunxou 2,3-quruapobenso [Blrmodenxo Ba TaBcupu GU3NKA-XUMHUIBH

S Cyndoxmopuaxo bapo X.Ty. Edramyn bpytTto Xucob kapaanry
ITaii- Maj 0C) dbopmyna
Bacra
C H S C H S
72 | 2,3-qurugpobenso[f] | 52 88-89 40.60 3.10 27.34 CsH70,S:CI 4.93 9.98 27.3
THO(hEH
73 2-MeTHII- 50 115-116 43.27 3.76 25.79 CoHyO1S:Cl 43.50 3.62 25.8
74 2,5-TIMeTHIT- 45 120-121 45.50 4.33 24.5 CioH11025:CI 145.7 4.18 24.38
75 5-nmu-0yTHII- 45 65-66 50.01 5.60 22.10 | Ci2H11028:CI 1449.49 5.50 21.99
76 5-BTOp-TEKCUII- 40 52-53 52.35 6.35 20.18 | Ci14H200:S:CI 152.67 6.27 20.00
77 5-nu-0yTHI-2-MeTHIT 40 57-58 51.15 6.25 20.85 | Ci13Hi13028:CI 50.28 6.21 20.99
78 5-nu-rekcun-2- 35 48-50 53.55 6.53 19.23 | Ci5H220:S:CI 53.89 6.89 19.16
METHUJI-
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3.9. Cunresu 6-dTop-2-rugpa3ul-7/-MeTui-1,3,4-tnagnazosno
[3,2-a]mupuMuguH-5-0H

Hap xaétu TaMOMH OPraHU3MXOHM 3HMHJIA, HAKIIM OUOJIOTUM aCOCXOH
MyPUHUU HYKJICOTUIXO, KUCIOTAXOU HYKJIEUHH Ba SIK KATOp KO(MEPMEHTXO,
XaMUYHUH MOJIaxou (aboyiu OUOJIOTH Ba CUHTE3W, X€JIe MyXUM MeOola.
TuaauazoNmUPpUMUIMH aHAJIOTXOU CHHTETUKUU ITyPUH Ba XOCHUJIaXOMW OH acT,
KU XyCyCHSITXOHU Bacen (paboiim OMOIOTUPO JT0po MeboIaa. XaHTOMH BOPHU]]
KapaaHu (parMeHTH rujpa3uH 0a MoJeKyjdau THaJda30JIMUPUMUINH,
MMKOHUSITH CUHTE3U XOCWJIaXO0u HaBU cUHGU Ma3Kyp dapoxaM Meosia [83-84-
835].

Hap cuHTe3n xocuiaxou 1,3,4-tmagmazonio[3,2-aJmiupuMHINH BaKTXOU
OXUpP YOMMBA3KYHUH aTOMU OpPOMU Jiap XOJaTH JYIOMHU XalKau 00 areHTXOHu
TYHOTYHU HyKJIedunu Oyna Baceb uctudoaa 6ypaa memanan [86].

NHu Gaxmwm kop 6a OMy3UIIM CHHTE3M xocwiaxou 1,3,4-tmaauazonolf3,2-
a|MUpUMUIMH, KU Jap XOJaTH AYIOMH Xajika (parMeHTH THUApPa3WH Ba aap
XOJIATH IIAITyMHU XaJika aTOMH GTOp MaB4y[d acT, OaxIuaa I1y/1aacT.

bo wmakcagu cuHTe3m ¢dropxocunaxon Hau 1,3,4-tmammaszorniof3,2-
a|mMUpUMUIMH a3 Tapadu MO PeaKCHsIN XOCHUIAaXOU T'YHOTYHH THUAPA3UuHPO 00
2-6pomo-6-pTop-7-metnn-5-okco-SH -1,3, 4-tmanmaszono[3,2-a] map MyXuTu
METAHOJI JIap XapopaTh XOHa TaxXKHKOT Kapda IIyA. XaHTOMH 0a MYyXUTH
PEaKCUOHH WJIOBA HAMYAAHU XOCWIIaAXOW TUAPA3UH OH TapM MeIlaBa/l.

Bapoun pox HagogaHu XOCHWIIIABUU MAaXCyJU WJIOBATUU XOCHUJIAXOU
TUIPO3UHPO Jap METAHOJ KaTpa KaTpa Jap MyXUTH PeaKCHOHH MJIOBa Kapja
myd. Jlap uH Xonat XoCHITHOKUM Maxcynu Huxou 6a 70-90% pacun. Peakcus
cellekTUBH (0a TaBpM MHTUXOOM) Ty3allTa TaHXO aTOMU OpOM Jap XojaTu
TyIOM Jap XOJIaTH AYIOMH XajKa 4oi MBa3 MEKyHaJ Ba aTOMH (pTOp 4oit nBa3

HaMEeKyHa/I.
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Haxkmau peakcusin 44

1 2 a-c 3 a-c
R= H, CH3 , C¢Hs

YyHoHe, KU a3 a1abuET MabiiyM act [87-88], cucTeMaxou reTepoCUKINU
HUTPOTEHJIOP, KU Jap OH (parMeHTH THApPA3UH Jap OpTO-XoJiaT HUcOAT Oa
HUTPOTEH MaBuyJdaW Xajdka 00 KHUCIOTaxou KapOOHM Jap XapopaTxou
TYHOTYH Ba MmapouTu pH xXocuimaxou Tpuasojl XOCHI MemiaBajg. AMMO
XaHIOMM TabCUPU XaM3aMOHU THUJApa3uH 3a 00 KHUCIOTaXOM CHUPKO Ba
dbopMuaT, TAaHXO XOCWJIAXOM aTCW (XOCWJIaxoW ruapasuH 4a, b) xocun
IyJIaHa, CHKIIMPOHUIIYIan 6 XOCHIIHAIIYA. XaHIOMHU YyIIOHJIaHU THIpPa3uH
3a 60 aHTUJPUIU KUCTIOTAN CUPKO, MAXCYJIOTH aTCHIIMpOHUU 00 ce pparMeHT
5 XOCWIT IIyAd, Jap XoJiaTe, KM MaxCyJIOTH CHUKJIOKOHJEHCATCHs HU3 Oa JacT
HaoOMalJl.

Haxman peakcusiu 45
o) o R

F /< a N~——N—‘/
N—N + o —X— 7] 1
| N/J\SJ\NH-NHZ \< N/)\S/k\N/N
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Mopnaxoun xocumiyaan 3-5 00 TaxJIMIW 3J€MEHTH TaBcud Kapmaa Iryaa
COXTU OHX0 00 Taxymiau PMJS Ba cnekTpu MaccaBit MyasiH kapjaa myfa. Jdap
curHajixou PM S npoToHXoU rypyXxxou METUIM naiBacTaxou 3-5 nap HaMyIu
nyosier map 2.20-2.3X.M. 00 TabCUPH XAMYOSIU CIUH-CIIMHU OO KOHCTaHTau
3.73 Xepc, KU Jap HaTUYau TAbCUPU XaMYOsiM aTOMH (TOPU T'YPYXU METHIA

0a amai Meosiat, 6a Bywy meosi [89-90].

3.10. Cunresn a-0pomMxocunaxou 2,3-quruapo|plruodenxo Ba 1-

THOXPOMaHXO

Jap GaitHu KOpXOU XUMUSH TailBacTaxou cyiadyp OpraHUKiA TaXKUKOT
Jap coxau XMMUSHU TaJTOUIX0CHIIaXOH MaifBacTaxou reTepOCUKIINY CYIPypaop
MaBKEH KaJIOHpPO MIIFOJ MEKYHaHJ, KM OHXO ajakaii Oapou wucrudoaa
Oyp/IaHM WH MaiBacTaxou MaxCyJIM CHHTE3IIyaa Jap OUcép coxaxou THO, MIIM
Ba TEXHUKH axaMUATH KaJOHU amalit nopaid. Jlap CUHTe3n OpraHUKUU
nmaiBacTaxom OpraHWKWM TaJouaxocuiaaxou cyiadyp Oapou amanan gapeédTtu
XaMan cUH(XOU MabMYJIM IaiBacTaxou cyiadypopranukii ucrudoma Oypaa
MelaBaj.

Cundu MyxumMu  TaliBacTaxou TaJOUJOPTAaHUKHA  MalBacTaxou
reTepoCuKInM OpoMaop Oa XucoO MepaBaja a3 Yymia o-Opomarcuii-2,3-
auruapooen3o|flruodenxo Ba 1-THOXpoMaHXo.

Hap pobuta 60 wuH 060 Makcaau AapeépTu  YOUMBA3KYHUU
ouceéphyHKCUSIXOU T'YHOTYH aap 0-X0JIaTXOU aTcui-2,3-
auruapooen3o[f]tuopenxo Ba 1-THOXpOMAHXO Ba O-OpPOMATCUIIXOCHUIIAXOU
OHXO XaHTOMU TabCUPU XaMYo0s1 opom 60 aTceTui-2,3-
auruapooen3o[f]tuoderxo Ba 1-THOXpPOMAHXO Aap MYXUTH YOPXJIOPHUIU
KapOOH CHHTE3 Kap/ia IIyI.

UyHOH KM MabJIyM acT, peakcusiu OpoMUpOHH OO TmalBacTIIaBUU
aHUOHU OpoM 00 qydTU 3IEKTPOHUH CylIdyp 60 XOCHUIIIABUN UOHU CYI(POoHN

Mery3apaa. XaHIOMH HOPAacOUM TabCUPU HWHIAYKTUBUU aTOMH CyJldypu
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MycOaT 3apsagHOK 0a aToMu KapOOHU Aap XoJaTH-o Oyda MaH(]# 3apsaHOK
IIy/1a HaMeTaBOHaJI, K1 06a 6apTtapad KapgaHu MPOTOH MyCOUAAT HAMEKYHA.
Jlap 4yHUH IIapOUT YyHUH XyCYCHUSATH XOCH MABACTaXou CyJIpypopraHuki 0a
XOCHIIIIIABUH MTalBacTaxou CyJ(POHNUU YCTYBOP OBap/1a MEpacoHa/I.

bunobap wH Oapom gapédtu a-OpomoartceTui-2,3-qUruapoOeH-
30[B]tnodenxo Ba I-THOXpomMaHXO Hap peakcusiu OPOMUPOHHU aTCHI-2,3-
auruapooenso[f]tuoperxo Ba  I-TmoxpoMaHx0 ~ XaTMaH ~ MMKOHMSTHU
MafBacTIIaBUU YCTYBOPH MOJIEKyJau Opom 0a cyadyppo mMeauxad, YyHOHE,
KU UH XaHTOMHU OPOMHUPOHUHU OHXO JIap MYXUTH YOPXJIOPUIU KapOOH O6a amal
Meosia [91-92].

Myxkappap kapjaa Iy, KU peakcus gap MyxXuTu 1,4-auokcaH aap
xapopatu 20°C map mygaTtu 2 coaT Merysapan. XaHIOMHU TabCUPU XaMUOSU
TaHOCYOU 3KBUMOJIEKYJISIpUU OpoM Ba aTcui-2,3-m1urupooeH3o[f]rrnodenxo
Ba [-THOXpOMaHX0 OOMCH XOCUJIIIIABUH O.-OpPOMXOCUIAX0U MYBOGMUK rapausl.

Haxman peakcusiu 46

C— CH, X C— CH,— Br
” Br2 ||
o - O
1,4-nuoxcan =
H,C s H;C S

C— CH; C — CH,— Br

” Br2 ”

(@) -

- O
1,4-numokcan

S

UyHoHe kM MabiayMmM acT l,4-guokcaH gopou uydTH IIEKTPOHXOHU
TakcUMHallyaa Oyga Ba ampOTOHXOM  XAJIKyHAHIAaX0, KU XOCHUSITU
HyKJIeopuin Mebotan I, 6a Xxucod MepaBa.

IMTonsipuzarcusiu 1,4-1ruoKkcaH a3 pyiu pacM YyHH HACT:
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Haxkmaun peakcusu 47

—_— — . 8_
HO) O: +Br, —> 0 Oieeveer Bre---+-:Br

N/ N/

HubOpomMuau TUOKCAaH BOCUTAM TaJIOTEHUIIABAHIAU PABOH MeOOIIa/I.
TaxmuH Kapaa MelaBajg, KU MEXaHU3MH PEAKCUSIM OPOMUPOHUM aTCETHII-2,3-
auruapooen3o[f]tuoperxo Ba arTcuia-1-TMOXpoMaHXO a3 pyHM UYyHUH
MEXaHU3M Mery3apa:

Haxmau peakcusiu 48

C—CH; C—CHj b+ 5 -
g Brz g + .O O' ...... Breee--- ‘Br
—_— . . .
S 1,4-muoxcaH N~/
S
(E:_ IH4+ Br.:0 0O: ﬁ— CIIHBr
O-#H B -HBr O R
S

JHunokcangubpoMuad Xocuimyjga ©Oa aToMud o-KapOOHHM  KUCMH
amudaTUd TYpyXyd aTCUIA Xamja MeEKyHad, KU Jap HaTH4Yad pPEeaKCus o-
OpOMXOCWJIaX0 Ba alHM 3aMOH YyJOIIaBUU MPOTOH, KU O0a aHMOHH OpoM
nmaMBacT MelaBaj, Xocull memanas [93-94].

CoxTu maiBacraxou cuHTesmyaa 6o taxmmixou cnektpun MC Ba PMII
Tacauk kapaa mya. dap crnektpxou MC maxcynu peakcus nap gapkusar a3
aTCeTUIXOCHIIaxou 2,3-auruapooen3o[f]tnodenxo Ba aTCuiI-1-THOXpOMaHXOHU
notugon paxxou pypydapn map coxau 1358cm-! Byuyn Hamopasa, ku Gapou
rypyxxou- CH3 MaHcyO OomaHg Aap o-X0JaTXO KUCMHM aTCHJIMK MOJIEKYJa
paxxoun (ypybdapuu HaB gap coxaxom 655-640 cm!l, kum Oa ITanMUIIXOU

BajieHTUH MyBoduku rypyxxoun CH>Br 6yna mymoxuma kapjia HaMmeraBai.
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Pacmu 4 Criektpu MC 6pomMaTcunxocunaxou KaTopu 1-TuanHaaHu

Hap cnextpxou PMII a-6pomatcun 2,3-nuruapooenso|B]tnodenxo Ba
1-THOXpOMAHXO Jap MyKoHwca OO CHEKTPXOW aTCeTHUIXOCHIAaxXou HOTHION
CUTHAJIXOM NPOTOHXOM CHKIXOM XAaJHOK Ba apoMaTi amaliaH Oe Tarhup
MemoHana. CurHanxou npotoHxou CHsi-rypyx map o-xojat 6a rypyxu
aTCeTWIM XaHroMu 2.54X.M. HOMAaWI MeIaBaj, CHUTHAJIXOW IMPOTOHHHU
rypyxu-CH>Br nap 4,25-4,4 x.M. maiigo memaBaa. A3 yymia gap CHEeKTPXOHu
a-0pomarcui-1 tpurmter gap 2,03 x.M., 2,76 x.M. Ba 3,00 x.M. MmebOormaz.
KoHcraHnTan cnuH-ciuHi Tabeupu xam4uos gap xama CHo-rypyxxo 6a 3Xepc
6apobap meboman. Curnanu nporouxou CHz- Br map 4,28x.Mm. nap popmau
CUHIJIETH MylIoxujaa MemaBaja. CUTHaIXou MPOTOHXOM apoMatit map 7,12
X.M. Ba 7,56 X.M. maigo memanan. KoHCTaHTan COUH-COMHUU TabCUPHU

xamuosin 1H6H7= OXc, 1H708= 13Xc 6apobap acr.
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4 4 4 5 4 5
5 C—CH—R, |, CH; 3 ﬁ—CIH—Rl 5 CH;
’ (Ifl) 1I3r 5 O Br
~g 6 3~s 6 C—CH-R; g z 7 ~s Z TS C— CH—R,
7 1 g Br 1 1 g 1|3r
1; 5-6. 4 2;7. 3.

W NI T

——— _—

Pacwmu 5. Cneﬁpu I[IMP OpoMaTceTUIIXOCUIaX0U KaTOpH |-THANHAHK

Hap ayHuH xojaT 0051 Kala Kap/, KM TabCUPU XaMyOsu aTCeTHI-2,3-
auruapobenso[f]tuodenxo Ba 1-tmoxpoManxo 00 OpoMH MOJIEKyJIaBit aap
MYXUTH JUOKCAaH Ba YOMMBA3KYHHMH Jap O-XOJATH KUCMH XaJTHOKH TypyXu
aTcuiu Tamkui épraact [95-96].

Bbapoman Ba koHCTaHTam (U3NKA-XUMHUSBUU Ba TaXJIWIH 3JIEMEHTHH
nmaBacTam XOCHIIIyaan o-Opomxocunaxou 2.3-muruapodenso[p]rnodenxo u
l-Tuoxpomanxo gap 4dazaBaiu 20 Ba paxxou (pypydapu nap uwaaBaiu 21

oBapja IIyaaacrt.
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Yagsamu 20. - Mab1ymoTX0ou QPU3NKIA-XUMHUSIBUH 0-OpoMachi-2,3-muruapooenso||tnodenxo Ba 1-TuoxpoMaHX0

Ne Edrauryn/ BbpytTo
[TaiiBacTa Homu naiiBacra bapomap, X.Iyn. Xucobkapaa mrya %o hopmyna
% oC C H S
0-OpOM-5-TIPOTTUOHMIT-2-METUJI- 77 50.7 4.7 114
79 2.3-nuruapo6enso| Blrnoden 50 50.6 4.6 11.3 C12H130SBr
80 0-6pOM-6-TTponHoHuUI-1 - 73 50.7 | 4.7 11.4 Ci12H130SBr
THOXPOMaH 55
50.6 4.6 11.3
81 0-6pOM-7-ITPONMOHMII-6-METHII- 45 46 52.2 5.1 10.8 Ci3Hi50SBr
I-Tuoxpoman
523 | 5.2 10.8
82 0-6pOM-6-TPONHOHMII-2,5- 45 47 52.3 5.1 10.8 Ci3H150SBr
IAMETMII-2.3-
auruapo6enso[plruoden 52.2 5.1 10.8
83 0-6pom-5-arcerun -2.3- 64 101-102 | 46.8 | 3.7 12.5 Ci1oHoOSBr

nuruapobenso[B]rrnodenon

46.7 | 3.6 | 125

84 0-6poM-5-aTceTun-2-mMeTu -2.3- 78 75-76 48.9 | 4.2 11.9 Ci11H11OSBr
0
nuruapobenso[]ruodenon 48.8 41 119

85 a-6pom-5-aTceTui-1-Tuoxpoman 50 85-86 | 48.88 | 4.21 | 11.98 C11H11OSBr
48.79 | 417 | 11.91
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Yansamu 21. - TaBcudu paxxou pypybapuu a-6poMatcui- 3 muruapo06enso [ltuodeHxo Ba 1-THOXpOMaHXO

Ne Cnexktpu Cnextpu
Haisacta UC (cm) PMIT (x.m.)
1 1595(C=Car), 835(Cnar),900(Har),1690 (C=0), 550- | R1=CH3(1,37 x.m.); R=2-CHj3(1,75 x.m.); 3-H2(3,00 x.Mm.); 2-H(3,90
570(a-CH-Br) 725 (C-S-C) x.M.); 5S-COCHBr (5,05 x.m.); 7-H(7,10 x.Mm.); 4-H(7,60 x.m.); 6-
H(7,65 x.m.);
2 1600(C=Car), 840(CH ar),875(Har),1685 (C=0), 550- R1=CH3.4(1,72 x.M.); 3-H2.m(2,03 x.M.); 2-H2+(2,77 x.M.); 4-Ho>-
570(a-CH-Br) 740 (C-S-C) (2,77 xM.); 6-COCHBrs (5,02 x.M.); 8-H_12(6,92 x.M.); 5-H.4(7,47
X-M.); 7-H.12(7,55 x.M.);
3 1610(C=Car), 840(CH ar),875(Har),1685 (C=0), 555 (a- | R1=CH3(1,70 x.m.); 3-H2.x(2,10 x.M.); 6-CH3(2,65 x.Mm.); 2-H2-(2,90
CH-Br) 720 (C-S-C) X.M.); 4-H2- (2,90 x.Mm.); 7- COCHBr- (5,00 x.Mm.); 8-H-m1.11(6,90
x.M.); 5-H (7,00 x.M.);
4 1610(C=Car), 815(CH ar),1680( C=0), 550 (a-CH-Br), R1=CH3(1,35 x.m.); 2-CH3(1,73 x.m.); 3-H2-(2,98 x.Mm.); 5-
740 (C-S-C) CH3(2,62 x.M.); 2-H>-(3,88 x.m.); 7- COCHBr- (5,03 x.Mm.); 7-H-
(7,05 x.m.); 4-H- (7,54 x.m.);
5 1595(C=Car), 840(CH ar),890(Har), 1680( C=0), 640 | 3-H»-(1.37 x.m.); 2-H(2,32 x.m.); 5- COCH>Br (4,40 x.m.); 6-H(7,10
(a-CH-Br), 735(C-S-C) X.M.); 7- H(7,37 x.m.); 4-H-(7,37 x.Mm.);
6 1600(C=Car), 825(CH ar),900(Har), 1690( C=0), 655 | R=2-CH3(2.97 x.m.); 3-H2(1,37 x.m.); 2-H(2,32 x.m.); 5- COCH:Br
(a-CH-Br), 740(C-S-C) (4,40 x.™m.); 6-H(7,10 x.™m.); 7-H — (7,37 x.Mm.);
7 1600(C=Car), 835(CH ar),910(Har), 1690( C=0), 660 3-H»-(2,76m.1.); 2-Ho-(3,00Mm.1.); 4—H2(2,03m.1); 6-COCH»Br-

(a-CH-Br), 740(C-S-C)

(4,48 x.m.); 8-H(7,50 x.Mm.); 5- H-(7,08 x.m.); 7-H-(7,54 x.m.);
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3.11. Cunres 2-(3,5-mumeTin-mupason- 1-mi)-6-gpropo-7-metni-1,3,4-
THAOU030J10[3,2-a] MIPUMUIUH-5-0H Ba 6pOMXOCHIAX0U OH

Haxmm Ounomorum acocxou MypwH Jap OPraHU3MHU 3WHAA Jap COXTH
HYKJICOTUIXO0, KUCIOTAXOU HYKJIEUMHHU, SIK KATOp KOPEPMEHTXO Ba MOIAAXOHU
dbabvoau OuosioTH Ba CUHTE3# BoOacTta acT. TuaauazolmupuMHUAUH aHAJIOTH
CUHTETUKUU TypUH OyJa, XOCWIAXOU JOPOU CHEKTPXOoW Baceu ¢(abou
ouoJsorii Mmedo1maI.

MabnyMoTXOM YaMbKapAalllyga HHIIOH MEINXajd, KU XOCUJIaXOH
TUJPA3WH J1ap COXTU CHMH(XOU T'YHOTYHHM MOJICKYJIaXOW OpTaHMKi AapédTu
O6eHazup Mebomang. OHXO CHHTOMXOM OeHa3up O0apou CHUHTE3U CUCTEMaXOoH
rEeTEPOCUKIIA MeOOIIIaI.

I'mapo3uH Ba XocCWIaxou OH Jap CHUHTE3W ITaliBacTaxou OPraHUKUU
dbonmaHok Baceb wuctudoma Oypaa wmemapaa. MaBuyausaTu (parMeHTH
TUIPA3WH Jap MOJIEKyJIau MaiBacTaruxom OpraHuKid MMKOHUSIT MEIUXaj, Ku
MmaiBacTaruxou aCUKJINM KOHACHCUPOHUHU TYHOTYH CUHTE3 IIaBaH]I.

Bopun kapmanu ¢parMeHTH THApa3UH 0a MOJIEKYJIaXOW CHUCTEMaXOou
TETEPOCUKII MMKOHUSTH CHHTE3U IlaiiBacTarmxoum TyHOTyH Ba 0Oa mgacT
OBapJlaH! CUCTeMau HaBH T€TEPOCUKINU HUTPOTEHIAOPPO hapoxaM Meopajl.

XycycaH, BOpHUI KapJaHu (parMEeHTH THApa3uH Oa MaBKEW IYIOMU
1,3,4-tuaguazono[3,2-ajnupuMuauH 6a MO UMKOHUSIT MEAUXA], KU XOCUIIaXOHU
TYHOTYHU WH cUHGpPO mapédT KyHeM, KU Aap JAOUPAH BaCEhbU MOJIAXOU
dabosii OMOJIOTH OMY3UII MEITABAH/I.

Hap agabuéTn yaxOHM yMyMaH SKYaHJ Makojiac ouj Oa CHHTE3 Ba
TaFrHUPEOMU  XUMMSBUM  XOCWIAaXou Tuapo3uH 1,3.4-tuaguazonol3,2-
a|lnupuMuauH Oaxiyaa myaaact [97].

Hap wH xop 0Oa Mo cumHTe3m ¢ropxocunaxon 1,3.4tuaauazon|3,2-
a|MUPUMUIMHA J1ap XOJaTh AYIOMUHU XaJdkKau (parMeHTU THApa3vuH Ba aap
acocu OH Xocunaxou2-(3,5-auMeTuna-nmupason-1-um)-6-gprop-7-metun-1,3.4-
THaana30J10[3,2-] mupuMuauH-5-0H OyIapo XOCHII HAMYIEM.
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bo makcamu cunTe3n dpropxocunaxou 1,3,4tuamnazon|3,2-ajmupuMuanH
MO peaKcusii TuapazuHpo 00 2-0pomo-6-pTopo-7-meTui-5-okco-SH-1,3,4-
THAIM030/10 [3,2-a] NUPUMUJIMH Jap MYXUTH METAHOJI Jap XapopaTh XOHa
OMyXTeM. XaHIOMM TMAPA3UHPO O0a MYyXUTH PEAKCUOHH BOPUJ HAMYJaH OH
rapMm IIygaH Merupaja. bapou Xocuia HallygaHU MaxXCyJOTH HWJIOBari
TUJPA3UHPO Jap METAHOJ oMexTa Oabj 0a MyXUTU peakcusi KaTpa Katpa
uiaoBa Kapaa myd. Jdap uH xomat 6apomaau Maxcyiaotu Huxon 70-90%-po
Tamkui ao4. Peakcust ”HTMX00aH 00 YOMMBA3KYHUU TAHXO ATOMHU OpoOMU aap
XO0JIATH IYIOMU XajKa Oyja ry3aiira Ba aToMHu (GTOp 4O UBa3 HaMEKyHaI.

Haxmau peakcusiu 49

O
(0]

N
SN \\: L NH2 P S N/N\
E—
/I\S ‘ /\\ > “NH
N N/ S |

NH,

F

H,C
H,C NH,
1

Kabman peakcusy CUKIM3ATCUSH 2-TUAPaA3UH-0-()TOPO-7-METHI-5-0KCO-
SH-1,3,4-tuanuasono|3,2-a] nupumuauHa 1 00 aTCETUIIATCETOH JAap MYXHUTH
kucnotau nojudochopn (KIID) nap xapopatu 100°C omyxta mygaact [98].
Peakcuss TaBaccyTu YJIIOHMIAH Jap XaMMOMHM OO MyaaTu ce coaT 00
xocunmaBuu  2-(3,5-quMmeTun-nupason-1-umn)-6-gpropo-7-metun-1,3,4-tuaam-
a30J10[3,2-a] TUpUMUINH-5-0Ha 2 ry3apoHu/Ia Iy,

XocuIaBuu YyHUH TaiBacta 2-(3,5-auMeTuia-nupasoli-1-mi)-6-propo-
7-metun-1,3,4-tnaana3onol3,2-a] TUpUMHUANH-5-0H 2 XeJI0 Xy0 a3 MyXUTH 00U
JTMOKCAHIA Ba CIUPTU TNEPEKPUCTAIM3ATCUS IIyJa TaXIIUMH MeIaBaja Aap

6I/IC€p XaJIKYHaHIaXO0Un OpFaHI/IKﬁ XaJmyga aMaJiaH Jap 00 XaJI HaMcIaBal.

Haxkmaun peakcusu 50
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F
\ _o
| NH * ‘Xj
H5C NH2 H3C

Koncrantaxon OU3NKA-XUMHUSBY TlaliBacTal XOCWIIIyJa 0a COXTH
NemHuXoamyga MyBopukatr wMekyHana. TapkuO Ba COXTHM MalBacTaxou
xocuniyaa 6o taxymmixow anemeHt PMII-, MC-, Ba crnekTtpu MaccaBi
TACAUK Kapja LIy.

Hap cnexktpxou PMII 2-(3,5-numeTtun-nupason-1-um)-6-gpTopo-7-MeTu-
1,3,4-tuaguazono[3,2- a] MUpUMUINH-5-0H 2 CUTHAJIXO Jap HAMYJIU CUHIJIET
nap coxau 2.15, 2.31 Ba 2.62 x.M. ce MeTWI(parMeHTH JAaXJIA0P MaB4Yy/ acT.
Hap cnekTpu MaccaBil KyJu1axou noHi gap m/z(%)280.27(100) maBuyx acr.

Bpomuponnn  2-(3,5-gumerunn-nupaszoli-1-mm)-6-propo-7-metui-1,3,4-
THaaua3ojio[3,2- a] nmupuMuauH-5-oH 60 OpOM Jap KHCIOTau CHPKO 00
XOCHUJIIIIaBUHU 2-(4-6pomo-3,5-guMeTUI-nmupa3on- 1 -ui)-6-gpTopo-7-MeTHII-
1,3,4-tuaguazomno [3,2- a] nTUpuUMHUIUH-5-0HA OBapaa MEpPAcoHa.

Hakmau peakcusin 51

N, N.
~ N/ \ N CH, F - N/ \ CH,
| N/ \ Br, | /N
= S _— = S N \
H;C N HyC—\— H;C N H;C—A—r Br
3

CoxTu nmaiBactTaxou XocWiiyaa 00 TaxJIWIM 3jeMeHTH criekTpu PMII
Ba CIIEKTPU MaccaBil Tacauk Kappaa mynaact. [Jap cnextpxou 2-(4-6pomo-
3,5-qumeTun-mpas3oi-1-umn)-6-propo-7-metuin-1,3,4-tuaguazono [3,2-a]
MUPUMUINH-5-0HA CUTHAJIX0 Oapou Typyxu METUIM Jap coxau 2.24xX.M. (s,
3H, CHs3), 2,31 m.a. *(d,3H, CH3) u 2.64 mymoxuma memaaa [99-100-101-
102-103]. Curnan nap coxau 2.31x.M. poOUTau COUH-COIUHUU TAbCUPHU XaMYOsI

60 xoHcTanTau 3.73Xepc 60 atomu prop Medomra.
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YagBamu 22. - CoxXTH XOCWIaXoHu 2-THApa3uH-7-MeTwI-1,3,4-Tnagnasono[3,2-ajJnupuMuIuH S-oHa

Ne Howmu maiiBacra Bapom | X, ryn. | XucoO. Edrarmyn,% bpyrTo
an, oC % bopmyna
% C H C H
86. | 2-ruapa3uH-6-GpTopo-7-meTui-S-okco-SH- 95 288 33.49 | 2.81 33.69 2.80 CsHeFNsOS
1,3,4-tuanuazono[3,2-alJnupumMuIuH
87. | 2-(3,5-pumeruni-nupaszoli-1-mm)-6-propo-7- 89 214215 | 3.61 5.86 | 47.32 3.35 C1iH10FNsOS
MeTui-1,3,4-tuaano30m0[3,2-aJnupruMuIuH- 5.81
5-oH
88. | 2-(4-6pomo-3,5-mumeTui-nupaso-1-mm)-6- 95 216-217 | 2.53 6.38 | 36.93 2.47 CiiHy
¢dropo-7-merni-1,3,4-tuaguasoinol3,2- 6.34 BrFNsOS
aJnupUMUANH-5-0H
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Yansamu 23. - TaBcudu cnexkrpainu XOCHIaXou 2-ruapas3ul 7-Metui-1,3,4-tuaaua3ono [3,2-ajmupumMuaus-5-oH

Ne Crnextpu-MUC (cm!) Cnexktpu- PMII- (x.m.) Cnextpu MmaccaBit
1. 1685 C=0; 1570 Hr; 1400 C-S-C; 2.24 m.1. (d, 3H, CH3), 5,65 m.1. aB

3300 NH; 3350 NH (s,2H,NH3), 9,65 m.x1.(s,H, NH) ESI MS: m/z (%)216.07(100)
2. 1685 C=0; 1570 Hr; 1400 C-S-C; 2.24 m.n. (s, 3H, CH3), 2,31 m.a. (d,3H, u3 ESI ms: m/z (%)280.27(100)

CH3), 2,64 m.1.(s,3Huz CH3);

3. 1685 C=0; 1570 Hr; 1400 C-S-C; | 2.24 M.z (s, 3H, CHa), 2,31 m.1. (d,3H, u3 ESI ms: m/z (%)358.13
CH3), 2,64 m.i1.(s,3Hus CH3); (75). 360.13(100).

[TaitBacTtaxou 1-3 mogmaxou cadenu KpucTaain Oyma, XaHTOMU TapMKyHA aap crnupT, ximopodopm, TI'®, nuokcan, map

00, 0en3on xan Hamemanand, Aap JAMCO Ba IM®PA Ba quokcaHu 0OMM KpUCTaAIU3aTCUS IIaBaHa Xajl MelaBal.
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Xymnoca oup 6a 606u 3

bobu 3 KucMHM MyXOKMMau HaTU4yaxo Oyaa oujg 0Oa CHUHTE3  Ba
ATCHJIMPOHUU aMUHOKETOHXOHU KaTopH 2,3-auruapooden3o [B]-rmodenxo Ba 1-
THOXPO-MaHXO, cyndokcuaxou aTCETUIXOCUIIAXOU KaTopu 2,3-
auruapooenso[b]jtuodhen Ba 1-THOXpOMaHH, CHHTE3U [-aMHUHOKETOHXOU
KaTopu | THOXpOMaHH, ATCUTUIMPOHUM |-THOXpPOMAHXO OO KHCIOTaXOHu
KapOOH! Ba aHTUJPUIIN OHXO, CUHTE3U B-aMUHOKETOHXOU 2,3-IUTHApPOOEH30
[BiTnodenii Ba KaTtopu 1-THOXpOMaHH, B-CUTUZMHOKETOHXOM 2-METHI-2,3-
auruipooen3o  [B]tuodeH, CUHTE3UW B-aMHUHOKETOHXOU 2,3-AUrujipoOeH30
[B]tuodenn Ba  KaTtopu  l-TMOXpOMaH#,  OG-aMUHOKETOHXOM  2,3-
auruapooen3o[f]tuopenii  Ba KaTtopw  l-THOXpoMaH:,  CYI(DOKCUIXOU
atceTwixocwiaxou 2,3-nquruapo[f]tuodenxo Ba 1-tuoxpomanxo, cyadypoHuu
ankui-1-tnanHaeHxo (6eH30-TuoeHx0) Ba XOCWIH 2,3-AUTHIPOXOCHUIAXOHU
OHXO, CUHTE3U 6-bTop-2-ruapasuH-7-metui-1,3,4-Tuaagnua3osnno [3,2-
a|mIUpUMHMINH-5-0H, CHHTE3U o-Opomxocunaxou 2,3-auruapo[p]ruodenxo Ba
l-Tmoxpomanxo, cuHTe3 2-(3,5-mumeTni-nupason-1-um)-6-hpTopo-7-MeTn-
1,3,4-tuaguo3ono[3,2-a] NUPUMUAMH-5-OH Ba OpPOMXOCHIAXOM OH Ba

coouTaxon GU3NKR-XUMUSIBUU OHXO MabJIyMOT TUPJ OBapjaa IIy/1aacrt.
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XVIJIOCAXO

1. bopu aBBam KOOWIHMITH pPEAKCMOHMU IIalBacTaxOW OMCHKINH

CyJpypopraHUKil Jap IMAPOUTH PEAKCUAN AJIKUIIUPOHHT, ATCUJIMPOHN Ba
apWINPOH OMyXTa myaaact. UMKOHUATH TabAMIEOUN anKkui-, aTCuI-,
apwi-1-THanHaeHX0 Ba 2,3-IUTruIpOXOCUIIaX0u CUHTE3IIYAad OHXO Aap
JuUrap naBactaxo 00 JOITAHU XOCUSATXOM OajlaHIu KOMIUIEKCH HUILIOH
noja mypgaact [1-M].

. bopu aBBan Mykappap Kapja 1y, KM aTCUIMPOHUH 2,5-TUaJIKWI- Ba 3-
apwi-1-tuannganxon  (2,3-gurunpod6enso[fjruoden) pap uzodau
areHTW aTCWJIIIaBaHJa Ba KaTalau3aTop ©Oa BOCHUTaWM peakCHUsu
NETUAPUPOHNA Ba YYAOKYHMM TYpyXH apuiid 0a XOCWIIIABUU
auaTcunixocuiaaxou 1-tuamnmeH (6en3o[f]rnodeH) oBapma MepacoHas.
Hap uH mapout a3 3-apwui-l-THauHJAEH TUATCUIIXOCUIAXOHW OH XOCHII
Kapaa myg [2-M].

. Hap acocu 1-tnannnencynadon (6enso[p]tuoden-1,1-muokcun), ycynxoun
KaM3WMHArum camapa0aximm CUHTE3U  apui-l-tmannaganxo  (2,3-
auruapooen3o[f]tuoden) Ba cyiahoHxon oHX0 OOpH aBBaJ TapTUO 101a
mynaang. McboT kapaga iy, KU XOCWJIIIABUM 3-apwil-1-THaWHIaHXO
(2,3-quruapo6en3o[plruoden-1,1-auoxcum) nap HUIITUPOKU
KaTaJM3aTOpXOMW KHUCIoTarn 00 magoulmm KaTUOHM KapOMOHM
kapbonn xomatu 3-yM l-tmamaaeHcyiadon (Oenszo[f]tuoden-1,1-
TUOKCHJ) MaiBacT acT. ApPWIWIMPOHUU |-THOWMHIEH CyladOoHXOU
(6enzo[B]tnoden-1,1-quokcuma) To 3-apui-l-tuamnmancyiadonn (2,3-
auruapooenso[B]tuoden-1,1-quokcuaa) gap HMIITHPOKU KaTallM3aTOPHU
KucjaoTau cyjadar HucOaT 6a XJIOpUIM aJrOMUHUE Oemitap Oapoman Oa
nact MmeoBapan [3-M].

. Myaiisga kapaa mya, Ku okcaauaiasi To cyiadonxo (1,1-aumokcuaxo) 1-

TuanHaeHxo (6en3o[f]ruodenxo) Ba 2,3-AUTHAPOXOCUTIAXOU OHXO0E, KU
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Jlap CTPYKTypau Xyl TYpyXHu aTCUJIi JOpaH, HUCOAT 0a aJKUIXOCHIaX0
Jap LMIApOUTH BAa3HUHTAp CypaT MErupaji Ba Jap IMIAPOUTH PEeaKCHUSIU
Kumxkepa-Bonda rypyxu kapbonunu atcui-l-tmamaganxo (2,3-
nuruapobenso[f]tuodenxo) Ba 1-TmoxpomaHxo Hazap 0a atcui-l-
THanuHJaeHxo (OeH3o[B]TuodeHxo) TO H-XOCHIAXOM OHXO OCOHTap
Oapkapop Memanaz [4-M].

. MyalisH kapaa 1ya, KM TabCUPU XaM40sid aTceTwl-tuannaenxo (2,3-
auruapooeH3o[f]ruodenxo) Ba 1-rmoxpomanxo 60 OpoMu MOJNEKYISApi
Jap MYXUTH YOPXJIOPUIM KapOOH maiBacTiIaBil 6a rerepoaToM Ba Jap
X0JIATU TPONMUOHWIXOCUIAXO YOWMBA3KYHH Jap a-XOJAaTH KUCMHU
XaJHOKA TYypyXy aTCWIN Jap XaJKyHaHIAd AUOKCAH YOWMBA3ZKYHN
TaHXO Jap a-XOJaTH XaJHOKH KHUCMATU TypyXy aTCHIA Merysapan [5-
M].

. MyailisH kapma IIya, KH  TaBacCyTH AMUHOMETUIIUPOHUHU
arcuwixocwiaxon 1-tmamnganxo (2,3-guruapoOen3o|f]ruodenxo), 1-
TUOXPOMAHXO Ba CyJI(OHXOU OHXO Ba [-aMHUHOKETOHXOM COXTHU
TYHOTYHpO TupudTad MyMKUH acT. bo 6apkapop maBuu 60pruipuaxon
HATPUWTUU OHXO O- Ba -aMHUHOCIIMPTXO CHUHTE3 Kapaa myna. bo nH
pox 00 6apomaau Oananm, 3uéna a3 50 maiiBacTan HaBU OPraHUKH, KU
0ab3e a3 OHXO ap3UIIXOU MyalstHU (papMaKOJIOTH Ba 3UAIU 3aHT3aHUPO
ndoaa MeKyHa  XOCHI Kapja 1y [6,7-M].

. lIapouTn onTuMaii maiao kapaa IIyd, Ba peakCUsui HUTPOHHA aIaoiIu
Ba KOHAEHCATCUSIU JS(DUPXOM MypaKkaOM aTcui- Ba CyJIhypOHUU
anmkunxocunaxon  l-tnamaganxo  (2,3-muruapoOens3o[f]TuodeHxo)
ry3aponnaa mya. McOoT kapma miya, KM peakCHusxou MyBopUK Oa
OCOHT 60 XOCWJIIIIAaBUU MOHO-, HUTPO-,Ba CyI(doxocuiiaxo, , f-I4 Ba a-
KETOHXOHU HOcep 00 00 Gapomaam xeno OalaH, XOCUI Kapaa myn [8,9-
M].
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8. CynpypoHun  «OOKMMOHIAWM  IadBacTaxou  CyJIpypOopraHuKn»
dpakcusixon Bacem TO OUTyMHE, KU a3 THOCHUKIAHXO OO poxu
IKCTpaKCcUsiu Kuciaotaxou cyidpatu 91%-a gyno kapaa mrymaact 00
TUAPOMU3KYHUU ~ MHUHOabaam  CylIoXoCHiIaxo  KOHCEHTPATXOH
nmaiBacTaxou cyiadypapoMaTd XOCHJI MemaBad.  ATCETUIMPOHUU
KOHCEHTPATXOU MaiBacTaxou cyiadypapoMaTii Jap YyHUH IIApPOUTE, KU
l-Tmannmanxo (O6eHzoTnodeHxo) Ba 2,3-AUTHAPOXOCHIIAXOM OHXO 00
XOCHJIIIIABUU aTCETUIXOCWIAX0 Ba aMUHOMETWIMPOHH, 02 XOCUJIIIIABUU
AMHUHOKETOHXOPO, oBapaa Mmepaconaf [10,11-M].

9. Taxkukotn (abOJTHOKUM (PAPMOKOJOTHUU O- Ba [B-aMUHOKETOHXO Ba
AMUHOCITUPTXO l-TnanHIaHxoun (2,3-quruapoo6en3o[pTuodeHxo)
KaTopu 1-THOXpoMaHXo aap Oab3e maBacTaxouW TaXKUKIIYJa TabCUPHU
aHECTETUK OemTap aopaa. MyailsH kapaa IIyd, KU XaHroMu Oa
TyPYXXOU aMUHHU nuatuiamMud  (TX-1) munepunun (TX-2) Ba
3UEIKYHUU 3UYUM IJIEKTPOHU (HYKJICOpUIN) XajdKaul TeTEPOCUKINU
XaJHOKU OUCUKIIHA SIPOU -aMUHOKETOHXO 0a BychaTeéOUU (HaboausaTu
aHecTe3i oBapaa mepacoHan [12-M].

10. XycycusiTXou  WHTMOUTOpPUM  MaliBacTaxod  CUHTE3IIyJa  Ba
naiiBacraxou cyndypaopu Tapkubu HedT Aap MAXJIyIXOU KHUCIOTaXO
oMyxTa mymaHa. MyalissH kapaa 11y, Ki THOCHKIIAHXOW CHHTE3 Kap/a
myna (XaaHoK) ankwi-1-tuamHmanxo (2,3-muruapooeH3o[f]Tuodenxo)
(bucépapomaTii) Ba XOCHIaXOU MOHO- Ba TeTeponojudgyHKCUOHAI Oa
TaBpU caMapaHOK paBaHAM CypbaTH KapoO3HMOHUPO TMACT MEKyHas,
naiiBacraxou cyiadypopranukuu Oucuxiain (OeHzo[f]tmodeH) kam
Tabcup MepacoHand. llaiBacTtaxoum cyiadypaopu Tapkubu HedT Ba
OKCHUIXOU OHXO (CYI(POKCHUIX0) XOCHUITXOM MHrHOMTOpHU OajlaHa Ba

TUoKcuaxo (cyiadon) Hucbatan cyct mopang [13-M].
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TaBcuaxo oup 6a uctudoman aMaIu HaTHYAXOH TAXKUKOT

1. Ycynu  cuHTe3u  KapOWHOJIXOM  ayroMau  l-tmamHganxo  (2,3-

nuruapobenso[f]tuodenxo) Ba 1-TuoxpomaHXxou OapKapOPKYHUU
XOCHJIaXOU aTCUJIMKM OHXO 00 OOpruapuau HaTpuil Ba uctudogadbapuun
MmaiBacTaxom MAarHUOPraHUKUU OO CIUPTXOM CeoMa XOCHJI IIyda
KOpKap/ IIygaacr.

. IlaniBactaxon p-nunepuauHkeToH l-tmoxpoman (TX-2) a3 pyiin
XyCycUsITU OeapAKyHMH Maxaji a3 HOBOKaWH 3-5 MapoTuba 3uéarap
Ba aap Maxjyiau 2% 0a MUCIU JUKauH OedapAKYHUU PYSKHPO 0a BYyqy.
Meopaa. AMmo TX-2 6 mapoTnba 3aXpHOKHAIII KaM acT Ba OHpO Oapou
Taypubaxou KJIMHUKHA TaBCcU(] T101aH MyMKHH acT.

. Jap HatTMyam TaxKUKOTXOM Ty3apoHHJA IIyJa POXXOU HABU Faupu
AaHBAHABUU HABBXOM HHTMOMTOPXO Ba PEAreHTXO ICIIHUXOJ Kapaa
Iy1aanj, KM paBaHIXOW TEXHOJIOTUU KOPKapau HEPT 00 poXU TabCUPHU
XaM4yosu KucioTau cyiadar 6a (pakcusxou Bacen HepT meboIam, Ku
O3MYyJIaHU OH Jap MHUKECH CaHOAT CcaMapaHOKUM OajaHIM OHXOPO
HUIIIOH JIOJIaacT Ba Oapou 3XTUEUOTH CaHOATH HEPT XaMUyH 3aXHUPaXOoU

IMOTEHCHAJIN XU3MaT Kapda M€TaBoOHal.
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Makoinaxou gap aurap MaqyqajiaXou WiMA HallIpiiyaa:
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