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) ) ArNH
COOH + SiCl, — CoO | Si b

bos, R = ogm3oamo, O-sg0 jogno.
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9bay®gemo  dgi3bog@gdols  dogd  [36] sefg@omos  SEo@sdobmesdsb@obgdols
domgdols gdgdo: sdobmosdsb@obols ydmog@mJdgrgdom Jerm@sbdo®owgdbmsb F®o-
9o sdobols  ob  Bo@®oydol  Jo@OMsMIMbs@ol  mobomdoliol,  sbdo@owgdmsb
30000060l m5bomdolsl, YIgomme  JoMdmbdgogobmsb oo emdgloe jo@dm-
©00d0Eols  mobsmdboliol, olggg l-0@sdsb@omd®mdol  sdowgdmsb ©s bo@@®ogdmasb
YOHN0gO» Jdgogdbom:

NaHCO3
NH, + RCOCI
>
NH, + (RCO),0 CsHN
2 2 680

Y

@NHz + R-COOH — P¢€ NHCOR
L0

™b¢z. H,SO
Br + RCN d00G 22

H,N-COR
Br + 2 HgO

1
@ cuso,

boggog, R=CH3, Ad, AdCHz, C6H5, C6H4X (X=N02, NHQ, OCHz ); 680 - 6&)0{]00();@08()6().

©. gobozg®oll 65dOMIdo o> g@omos [37, 38] 303mdg@omodm3®m@gobgodol

5396900 bemaswo @I om:

399dme, N-3gmombs{o@dol 9 ao5]B0ggoge dommygbogdbmsb s o@omgdom
dowgdaaos  dglodswo  odobgdo 10, 1. sdobmgmg@o 11 sweygboen  ogbs
5d0bmb3o®@odpg 12 Fobolifodo  aobygmseggdol  aomgdy 0d  ©AOL, GmEgbsg

3°9JB0g9d980  dsenmygbowgdom  bsg®mol 9 sanjogo®gdols dgegamds g dgogym
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omdmhbs;  Abgogl  dogmagbogdbmsb  mobsdpy Ggodizoom  sbombol 9 Fobsli{omo
Jo®dmJdbs bgeols ¢Fymdl Lobydggeo 3GOmey]dgdol 13 s 14 dowgdsl domsano
odmbogeosbmdom. bog@mols 9 gmogram@dos@omn s dglsdsdols dgogoms  Jaom®-
sbdow®doagbom  somodgdol  dgdggmbomn  dowgdymos bofo@dgdo 15-18, @mIganms
©0dmOSbom s gbom doomgds bogBmgdo 19-22:

—<: :>—NHCH g‘ ;— @
@ 3 (CHZ)ZR/

13, R/ = ¢-NC,Hyg
14, R’ = CH,N(CHs),

A @ 2@ O

10, R=C==CH
11, R = CO,C,H; 15,R’=H 17, R//— CH,OCgH;
12, R = CH,0OH 16, R"=CH,C4Hs 18, R’=(CH,)cCH;
CH;
@ O@N<
CH,R”
19,R"=H 21, R"= CH,0CH;

20, R’=CH,C¢H; 22, R’=(CH,),CH;

3. 9®dmbobols ©s 3. 3g@oyobols dog@ [39] s g@oaos sbogrobols bofo®Igdowsb
Lbgoolbgs  o©sdsb@obdgdggemo  sdowol dobbmdmogo Lobmgbo dgdpgao  LJgdol
dobgogom:

| et I
(CH,),C—Cl + RNH, —2020020 (CH,),C—NH—R

Lowosz, R=2-bo@@mggboaro, 3-bo@®@mggbogro, 4-bo@d@megboano, 4-d@mdxggbogno,
4-3506mgmemJloggbogro, 4-539B0e0x9b0emo; n=0; Ri=H, Br; n=1, R;=H.

go.  gobosbols s 0obodI@mIamgdols  dog@d  [40]  @obobwgbgdbya  ogbs
50535b6@obols Mogdgb@ols gdggero sbogro 3o®dmJlsdowgdols ©s 5dobgdols Gogo

12



505356@0b3oMdmbdgogol  Janm@sbdow@owols ©s  oEsdsb@obdgdiggeo  sdobgdolipsb
3Mbwgblszoom s dowgdyeo sdowgdols dgdpamdo smoygbom. S@bodbyao dmeno-
sdobgdo  39OL3gdBoygmos  39bHGomy®d  bydgyw LobEgdoby dmJdgoo Lodgwoiobem
30935053 950l dglsJdbgansg:

O
OH
)k E/\/
N Ph
H OH
O
NH. HBr

O
g/\/S)J\NHz @\N)J\/ S\/NHZ
O

3 30309bols s g. 3awobm@Bbogols Jodmboggom b5dO™ITo [11] GoGmme sGols
aobboanygano  5d0bmosdsb@obgdol  bomamaong®o  mgolgdgdo, S@sISbESb-1-35@bMb-
dgog900l  godmygbgdom  LodgooEobm  3@g3s@ms@gdols s domemaoygdsw  oBoyco
bog@mgdols  dmwogogoizool  dgogagdo. bohggbgdos, M3  bdomsdBoydo  bsg@mgdols
do g3 sdo (osa jognsdobmagn 3obman gdo, g0 g@gdo, 5dobmdygsggdo, sen o sdobgdo,
53000g50) sEsdsbGomol xagnol dgggzebs 0fgg3lb obGogo@ylymo, sbFodsd@g®oywo,
o5bRdgedobmy®do,  dogo®ool,  Fdg@gymbol, godmlb  Lofoboswdogaym s  ».9.
5JB0POmdoL  aodmgangbsl.  sdobmobsgg,  woagbognos, @md  0bOEgds  Lafyolo
bog@mgdols  o5JBoy@mds o  dmJdggdol  boby@darogmds, o©sdsb@obols  do®mgdo
dgmogmols  xa9ngdol sOLgdmds  odgogdgdl Jmergsmeols @odmgommdsl, bogom
3o@s®@ygmo  Hodbsgmgdbamgdo  bAosh bog@mgdols (goeTo blbomdsl ws bdod
‘dgdmbgggsdo  5d30Mgdgb  dom  BemJLogn@mdsl.  asdmmJdgmos  Jobob@gds, @md
domsdBogdo  bogdhmgdol  O-,  S-, N-s@mdgbol  505dob@ob-1-3006mbdgeggdom
53000 gd00 Joowgds YROM dbgese oAmeobgdswo bogmogmgdgdo, OMAmgdocs
boboom©gdosh 3OmeEmbao®gdimo gobomamayoy®@o dmJdgogdom.
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12. domanmpoyg@se 5J@ogeo IgmEoggd@megmo
30@ 53000 ImJdgogdol IJmbg 3menodg@ygeo dsLogngdo

dasgoemo  Lobmgby®o dologns s 3meodg®o  aoboieols dog@mm@sbobdgdols
b9dmJdggdsl, @si3  0fgg3l  3OmEyddol  obosbgosl ws  bdod  dgdmbgggedo
d0mEglR®ydaosl  [41,  42].  3m@odgdgdby  dog@mmeasbobdgdols  bgdmJdgwgds
bo®Gogeegds  m@o  Lbgopslbgs  3GmEgbom: o) Jodwsdo®o  dmddgogds —  od
3@ 0dg®gdols Jobslosmgdangdols aouo®glgds ©s ©gaMo©s30s, O®MIggdoi doi@Mm-
®2560b3900L bOwol dybgddog s@gl Fo®Imoagbgb; &) sMs3o@sdodo dmJdgwgds
- 30400002560bd9d0L  gBodmerobdol  3OmEyJBgool  gogergbs.  3mer0dg®gdby
dogOmm®asbobdgdol  dImJdggdol  dge3sligdbol  dgdrgyo  3M0GgMoygdgdo  s@Lgdbmdl:
) domegbdeygdaos —  dog@mm@asbobdgdol  dmJdgegdol  dgogyom  dsboagdols
Jodoydo ob gobogy®o mgolgdgdols aomedglgds; 2) gyubaobEs@ogzyg®o 9x39dd0 —
dobogngdols  Leogml  dododm  Jpa@omds (o6 5b@Godog@modymo  Ji393):  3)
b0MEIaAOES30s —  aoMgdm  300™bgddo do3MmmmOa5b0bIgdol  msbomdolsl
3@odg@ygao  dobogrgdols  dom@mpoyg®o  mgoligdgdol  aomomgligds, o3 bgeols
9Fygmdl 3030mm®ys60bdgdol bOwsL.

dglododolo  Log@msdm@olbe  m@asbobsizogdols  LEsAoLE0gg®0  dmbsgdgdols
nobobdow, @mIganTdoi  domesbosbgdygeo  dsbogrols  gggems  Bodos  gobbogneyano,
930 M30YA0  J0bHOm@ol  J0Mmmbdgddo  bo®omols oo  bsfoamo  doygbgdyaos
dogerogdol mdols Lmgml mustiness-cultivated dog@ [43, 44]. 3bmdogros 500-bg dg@0
mooll  Lmgml  sbgmo  Lobgmds  [45] 3maodgdygano  dsbogrgdol  domwgb@ddydEos
dag(ggermdoll d@ogom  bggg@mbg obegbl aogangbol. Lobmgby®o ©s dybgdbdogo
3@ 0dgdygeo ol gdols domeglR®ydcoomn gsdm§ggyemo ©sbsgomyols doldBodgdo
dogn0ob oos s Yymgge Feroyg@oe domos@omdomn wmams®dl dgowygbl.

3m@0dg@gao  dobogrgbols domim@mboyemmo 3GmEglgdo Lsgdo@ols 5@ os@ols
‘dgLiogmoao,  @o3  dobo  ygges  LHoswool  @gyueo@gdols o  3mbA@menls
dgbodangdganl  aobpows.  oSbggg O oMol owygboeno  3me0dgdgdby  domo
dodggools  3gdobobdo.  3mer0dg®gddo  s@wdmbgbogro  dogBmalEOYJHMOgdol
3bmdbogn 360 Lobgmdsl  dm@ol  goblobogdyeno  3o@mdgdolbomgols  Godydos 32
Lbobgmobs, dom dmcdol — Aspergillus ©o Penicillium. olbobo sbiggg Fo®mdmoagbgb Lsgggdo
30mY]Hgool s Ubgowslbgs Lod®gfggam  doboagdol ©@obosbgdols Fyo@ml s
‘d9damddo osdosbbyg domo gogergbols asdm dogzymgbgdosh 3m@gbioy®ew Lsdod
xo9gnl [46-48].

bbgoolbgs  dobogngdol  bgosdodby  d03@mm@asbobdgdol  bOsd @
obobangdsd  ao®Mgdmdo  dgbosdanms  godmofgoml  gdogdomamyong®em  Lododo
damdo®gmos, G533 3ob5300Mdg61Ls dog3Mmmm@5b0bdgdols RoAOMMIslIFodosb
398039 gool o aoblognm@dgdym  ggm@myoy@  bog®mbgl  Jdbol  oby@eyan
Lbog®39do, 3op., gobdmlyd Loay®gddo sesdosbols boby@darogow ymabolisls [49-54].

b99mo@bodbyemosb  2s5dmIwobsdyg, oG Pomgdos  by9bgddogo s  Lobmgbydo
dobogngdols do3@mmmysbobdgdols dmddgogdobogeb ©siEgol sbogno, 9uO®  9539J@ G0
s bgedobsfgomdo, domsd@oydo mgolgdgdol dJmbg sbogno 3menodg@ygeo ©s3(3580
Lbog@gools dgdbs: 1) 3@gFggamdols Lbgoslbgs byyg@mdo dobogmoms domanmyoy@o
OPgg30Ls @  5Mo3mbEBOMEoM domo  domEgaMos300Loash  slszegsw.  2)  od
d03MmmmOa5b0bdgdol  bAols  0bdodbo®gdol dobbom, @mImgdoi  SEsdosbgdls @
3gbmggegddo  Sbmgdom  osgowgdsms  a0dmd(gg3 BoJBm@gdl  Foddmowagbgb.
3) 3030mm@a560b3900L556 25339 ssdosbms osgsgdoms 3MMmGoasBogobs
> d3absgrmdobmgols [55-57].
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5b30d0m 3@ M boyeoo ©05d(3530 Lboggo@o 0@ 3M3d3mbgb@ s ‘dgozogL:
0@ MA0YMS©  5JBHoY®  bogmog@gdsl s dmaodg@ge  dos@@oiel, @mdgandocs
hobg@yomos  domsd@oydo bsghmo. bmpogOmo dmeoxgybioydo  3g@gamxskgn@o
0@obg@o  3meodgdo,  Amym@oEss  3mEoyg®gmnsbygmo  gersl@mdgdgdo, 3meno-
YOJNbygamo 0mbmdgMgdo s 5. 9. [odIs@gbdom godmoygbgds 5bG0domgm@mboyao
0593580 Lo gdol doG®ogdoe. 53 Jobbom godmoygbgdosb sa@gmgy:
o 2569@mygdygmo LEHOYJBH YOl IJmbg 3meoy@gmsbyamo gansliBmdg@mgdo:
[-OCHN-R-NHCOO-R;-OCONH-R-NCO-]- NHN(CHj;),

CONH-R-NHCOO-R;-OCONH-R-NHCO-],-,
oo, R o®ol @oobmEosbs@ol bsdmo, Ry — merogmgmg@ygao bsdmo.
e bobmgobo LEA®YJH Yool 3Jmby meoydgmsbymo gansl@mdgmgdo:
[-R4-OCHN-R-NHCOO-R -OCONH-R-NHCO-],-(R3),

bos3, R = ©oobmEosbs@ol bodmo, Ry — m@ogmgmgdgero bsdmo.
R;=H 5b dmbmyybizoyg®o bogmog®gds, Ry — g@dgerxsdgosbo @o@ogogo.
e (go@To ©oldgmyo®gdoo 3m@oyg@gmsbymo do@megommy@o ombmdg@gdo:
-[-R4-CONH-R-NHCOO-R;-OCONH-(R;-R5-R;,)-OCNH-R-NHCO-],-,
bos(3, Ry = 0®m3s@G @0 (s@0xs@1@o) do@sbobols bofo®dgdo,
R4 - a@dgeoxodgoobo @o@ogoeo, Rs— o®@mds@ygano 0mbmagby®o xa9a0.

o (yomTo wolidgdgodgdswo 0mbmdg@ygamo 3meroy®gmsb-s3@0es@gdo:

0 Q o 759 0
CH2=CR2—C—O—(CHZ)Z—O-C-NH-RI—NH-C—O—CHz—CI—CHz—O—C—NH-Rl-NH—C—NH—CHZ—COO_A’L
CoO—A"
@)

Il II
bogos Ryt «(CHy)-NH-C-O-[-(CH,)4-0)-], -C-NH-(CH,)-

R,: H, CH;; A"=K" 56 NH(C,Hs);".

o 3005m99bJ30g®o Logmlsbgdo ©s bbgs 3meogyblioydo 3gBgomyxsdgn®o
3manodgdgdo [58-62].
50m5JBoy®  3mI3mbgbGgdo aodmoyggbgds Lbgowolbgs oswbogmdol sbm@- o

3030009993390 39B9OME0ZIH0  bogPmgdo,  dgdogm@ysbymo  3md3engJl-
bogtmgdo o Lbge.
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1.3. d-3g@omms 3om@EobsEogeo bsgHmgdo 3o@dmbIgsgsms
30®5b0Egomsb ©s JoEASbMbgdmsb

93565136900 s e gnagdols dobdognbyg 063 gbLoyg®ow 300050 ©gdo>
300@5b0ogdbmsb s J0ASMbIbmsb dg@omms jmm®obszogeo bog@mgdol Jodos,
53 35b300mdgdgmos  3md3e gl o®dmdJdbgar JgBoms 0mbgdols s m@ysbymo
@oyobpols  dmengggangdols  Loob@gmgbem  3md3agdbmdodog@o s domenmyoydo
0gobgdgdom. asblsggmmgdon  oJHomygos  d-dgBewmdgdggero  gOmmA©obszoymo
bogtmgdols  ggeggs,  GoEaob  domo  gdMogeglmds  bolbosm@gds Gmym@3
bodg@bognm, olig Logbobgygdizom mgolgdgdom [19,21, 63, 64].

d9Bo@ms 3mm®Eobszoygmo bogdmgdo 3oMggase do®sbowgdmsb [Cu(AH),SO,,
Ni(AH)3S04 bowos3, AH = H3C-CONHNH;] %90 jowgg 1936 (9eol doowm 0gbligbds [65].

bEg3sb  x. hybwogols o ogBm@gdols dog@d [66] Co(Il), Ni(ll) s Cu(l)-ol
do®ogngbols  goobm@-Fyomblibo@gdmob  3o3@obols  dgogol  do@sbowols  gmsbmean-
blbo@mols yOmogOmJdgogdomn dowgdyemos 3oModoabo@ydo dob- o F®o(@oysboy®)
bygeos@g@o  gmd3engdlgdo.  bohggbgdos,  @mI  F@o(gopsboy®)  3md3englgdls
[ML;]X2nH,0 [M=Co(II), Ni(Il); X=NOs", CIOy, ¥ SO4*] 530 ®J@sge0tgmo bEG9]H96s,
amdgemoi [omdmoddbgds  dowgb@obdyde (NO) ULsdo bgod@ogygdo dow@sbowols
doagzgeol 3mm®sbsiools 3393gmdom. wo(oysbey®) jmddwmgdlgodo Cul,X,nH,O
(X=NO5’, ClOy4, % SO4”) 3mmG©obs0590 dmbsfomgmdsls 00gdgb sb0mbgdogs.

o3¢m®gd0l dog@ [67] sw{gdoeos 3g@bdogoeyeo mgolgdgdols dJmbg 2.4-©o-
Jeo®g9bmJloddo@dgogols (23) o 0~(2-dgmoen-4-Jerm@ggbm Jlo)3@m30mbdgsgsls N,N-
©00dgomogdo@sboogdols dgB o 333 glgdo. bohggbgdos, ®md >@bodbyemo
do@sbowgdo  dgHogms  do@oagdmeb  3md3angJlgdl  FomdmJdbosh  dbmeomo
0 obeols bgo@d®omy®o sdowols gm@dom (24), GmImgdoi bobosmwgbosh bsgdsme
30500 JEYASEMS0M EMbMAO Y SboFol sGmImsb dgmomols xayx0l bEgOoyeo
35JBMA0L 253dm. d0@sbowgdol ©g3AMEMboMgdygmo 0dowem gm@domn (25) dpa®eo
3™33er 9Jlgdol Jomgdols Igwgemds Lodgoiom bLbs@ols pH-oli asb@wols dgdggmdom,
amym®a3 [gbo, 0f393L IgBogms do@oagdol doE@mM@obl.

O
O,N (jfff
NH—N(CHj3),

(23)

R—C=— (=
C=—0 __ R—C=—0 ___
NH—NR, N —NR,

(24) 25)

R=H, Alk; X=Hal’, NO3~, NCS".

M

3bmdo@os, MM Jo@sbowgdols IAsgomygodo bog@mgdol Fo®dmJdbols ybs@o
dOogom  BoJBHm@abgs odmowgdymo. db0dgbgemgeb Gm@l Medsdmdl Mm@ sbyao
Gowogomols  dybgds.  3g@dmE, Sbodbymos, @md  [67] d@og@o  9oMYmR0mo
0bydcog®o  989Jdol IJmby m@asbymo @spogemgdo do®sbowol dman giyasdo
0539396 9809JBOmbyeo Lodzgdogol go@sbsigengdsls:
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0

(]

N
&
H

Jgegaow, bpgds NH  «xaggol  dmddsgo  (ysadowol  ombobsios,  @s
>9300 gdgeos o sdme g3 g@o Boydmdgagao yo®wsddbolsmgols.

dowgdgeos  L3ogngbdol, oygmool, godoygdol, gmosgr@obs ©s  boggenols
by a3s@gdol 3mem®Eobsioygmo bog®mgdo 00meygbiomdmbdgsgol do@sbomsb [68].
3033 gJlgdols s mAASby@o @opsbols dmsbmJdol 0bg@sfomgaro b3gd@@gdols
Sbogobol Loggydgge by wowygbogros, @M Jop®sbowols dman gz gdo SOy 9gdgb

(G030 YA-600gbASbA YO Fbdiosl:

C—O
M
k/k J NH_N/

3033 gdlgdoll  Jgoggbogmdols  ©s  mgolgogdol, sbggg of  UL3gdd®gools
dmbozgdgool  bLoggyydggandg oy gbogros, @I bogtmgdls  M(GTC)3504nH,O
[GTC=CsHySCONHNH,, M=Co, Ni, n=0-3) 5Jg00 ®J@ogocgeo s@boymdo.

0@ gOsG YOm0 [godmgdowsb [69] bmdognos, @md 5dobmdgoggdol dsboby
domgdyamo  Jo@sbogdo s Jo®sbmbgdo  bobosmwgdosh  sbB0dogBmdgeno
5>JBogemdom  Lbgswsbbgs  do]Bgdogdols Mycobacterium tuberculosis, Escherichia coli,
Bacillus  subtili, sblggg Lmgmbs ©s boggodo d5]@g®ogdol  dods®m. sdsbmobsgy
3bmdoanos, @md dbyogbo LEAMYJHYdol bogBmgddo IgBoswols dgdiggermdon bogds
bog@mols go@dsgmamyoy@o s Amlbogydo mgolgdgdols dmwoxgoio®gds.

99606 6. bo@edols [69] dog® s@fg@ogos N-Boc-5306m3gsgo-(N'-396%bmoan)- s N-
BOC—0806(Y)83].>3.>—(N/-60(30()606(*)0;@) do®sbowgdol Lobmgbol dgmmegdo N-[(wodgmogn-
5d0bm)-1H-1,2,3-3@0sbmenm[4,5-b]-3000©06-1-0¢0390m0e0 9b]-N-dgmogen-gmsbsdoboyd 3g9Jlo-
RegmOmRmbgsdol N-mJlowols (HATU) godmygbgdoo:

I I
| X OH  1)CH;OH,H,80, | X kNH
_ 2) NH,-NH,, C;HsOH _ |
X X NH,
R
HATU OH
Et;N Boc-NH
DMF
Y
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N NH HCl | NH
X HN:/< X HN
R NH, - HCI R NHBoc

bsgs@, X=CH,N; R=CH(CHs), CH,-CH,-COOBn,
CHz-CH(CH:;)z’ CHz-Ph, CHz-[(4-OBn)C6H4.

doo bbby olobmgbgdymos  L3oagbdols  ©o  gowdoydol  dglodsdolo
3033 gJbbogdmgdo [Cu(NO3), ws CA(CH3CO0), dotoemgdol asdmygbgdom, dmeny@o
0nobogodomds  M:L=1:1]; dgL{ogeroaos  Lofyolbo Jo@@sbowgdols ©o dowgdyero
3M33e0 glbogmgdols  5bG0dogOmbdyemo  sJBogdmds  bmpogdmo  dsJ@g@ools dodo@m
5330(30@0bmob  Igodgbom. bohggbgdos, @md Loggarggo bsg@mgdo 9x@em  Js@sgno
>JBogemdom  bobosmpgdosh S aureus s E. coli d5]@gHogbdbols  dodo@m. Lofgolio
300M5b0gdo  YBO™  9B9JHPAgo0 osMosb E. coli-ol dodo@m  dglodsdol  3md3agdl-
bog@mgdmob  dgsdgdom. Cu(l) s Cd(II)-ol 3md3egJlbogtmgdo  sd3030e0bmsb
dgoMgbomn YBO®m oo (~>50%) oJ@oydmdsls o53a9bgb S. aureus-1 dods@m.

530M@g9d0L dog® [20] wobobmgbgdbyaos 3-dgmmlbo- wo 3-3o@mJLodgbbmols
dgogol do@sbopgdol dobobg Cu(ll) ws Ni(Il)-ol 3mem@Eobsiogao bag®mgdo:

2CH3O@CONHNH2 + MX,-xH,0 — M[CH30<<:>>CONHNHzLx2 + H,0
2HO@CONHNH2 + MX,-xH,0 — M[ HO—<©>CONHNH2LX2 + H,0

Loz, X=CI', NO5", CH3COO", 1/2 SO,%; M=Cu, Ni.

dglfogmomos  Fomo  ds5JBghooygmo s  gubaoEoy®o  sJBoygdmds 12
dog3™mmmOa5b0bdol dJodo®m: Yersinia sp., Klebsilla sp., Saccharomyces cerevisae, Candida
albicans, Rhodosporium sp., Proteus vulgaris, Staphylococcus aureus, E. coli. @sopgbognos,
Omd  3md3@gJLFo@dmdborn  0bEOgds  owgdymo  bsgHmgdols  domemyoy®o
>JBogemdol L3gdd®o. Cu(ll)-ol dgbodsdolo 3mddangdlgdbo yg®m gHow o3 9bgb
bR ododBgdoye  mgoligdgdls in vitro, gopdg Ni(Il) 3md3egJlbsgdmgdo. dogdm-
0@y5b60bdgdo: Rhodosporium sp., Saccharomyces cerevisae s Candida sp. s655]&069d0
50056 Cu(Il)-ols 3md3@gJlbog@mgdol dodo®m. olobo oBoy@mdsls sgemgbgb Fbmeome
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boggerols ghmo 3md3agdlols dgdmbgggedo; bogrm dogOmm@ysbobdgdo: E. coli wos P.
vulgaris >@s5]@ o0 gdo s@0sb Ni(Il)-ol 3md3en gJlbsgdmgdols dodo@m.

3 dg@aobols  dog®  0mobosogdm@dgomsb  gdmo  [70]  dowgdyeo  ©o
‘dgl§ogeomos mymools bo@@s@ol gomdobsogmo bosg@mgdo 2,4-oJammggbemJlo-
ddo@dgogols  (HA), 2-dgmogr-4-Janm@ggbmJloddo®dgsgsls  (HB) o  y-(2,4-poeom®-
396mJl0)g@dml  Igogol (HC) dop@dsbowgdmsb: Zn(NO3);:3HA-H,O, Zn(NOs3),:3HB o
Zn(NO3),: 3HC-HO. 0bg@sfomgao  13gJd®mbgmdogmo s  mg@dmy@sgodg@®oyeo
d90mEgdon  swagboamos  domo  geggboamdbs.  bohggbgdos, @md  dowgdyero
JOMAOEobsgoygmo  bogdmgdol  of  U39]@mMgodo  Dgbsdhybgdygmos  LoFyolo
g 05bgdols bobdo@ yogdoy®o GoEo0goegdolomngols sdobaslosmgdgano
doobmnJdol bmengdo, boem NHry-xaga0l dosbondol gofom bmeo godmnmgogds

> aopsfgymos  g@dgmGom®osbo  ¢obolisggh, Booglh @o  j@olFGsmdo®s@gddo
sOlgdygmo  Fygmol  dmoboddol  bmengdl.  ¢igegmos  jo@dmboaol  xyygol
dobobosmgdgemo dmsbmds, bemenm vi(NO3) xaygol dosbmdol beaol dpgds@gmds

0byy®@o  bo@®s@Ggdol  dmsbmJdol  dglsdsdobios. LEOYJH Ol  ©owygbols  dobbom
ho@omgdbyaos  sliggg  oymools  bo@d@s@ol  24-podammdggbmJlodds@dgsgsls  (HA)
30@>bowmsb  3md3egJlbsg@mols M9b@ygbmlE®YJBydymo  ggaggs. oy gboaos,
®md  boghmo  Vgopagds  god3mgdlycdo  gemombol  [ZnLyH 07 s bog@sd-
5b60mbgdoliogsb, @mdgmgbdoz Lob@gdol (yomdosy®do bdgdom 9353d0Gw0gdosh. mymools
3OMAOE0bsE0YE 3m@ogeals sdsdgmo mMmJGogedols agm@dgddos ofgb s dgoiegl
0@ do®sboym @oasbol, MmIgmoi 39bHOSEYA SAMIMSE byms@ s G0l
5353 d0Mgd o sdobmxayaol sbm@obs s go@dmboaols xaya0l gobydos@mdol
dgdggmdom. bohggbgdos, @mI  Jmeggzyeols  dgbymyg  Jme@obsgoygeo  @oibgo
53539090 (yamols  dmenggyeom,  beoerem  dg99d3ly  —  Jmbmegb@dob@ydo
dJo®sboymo @oasbool  sdobmxagxnol  SHmBoL  sGHmdom. Jo@sbopgdobsmgol
9hggem  gme@pobsigool  Fgbo  sg@m@gbols  dog®  sblbogros oo ge@o
20bgoggdamo (3.67A-00 ©oIMGGom@0) @ogsbol MG 396%mmols dodmgl Jm@ols
T-T 9000090m Jdgegdol  bosdx by LbEosdomobsiEoom. sdsbmsebsgg o@bodbyaros, @md
0g9nools bod®sdol HB s HC doo@sbowgdmsb 3md3emgdlbsgtimgdls aoshbosom  Lsdo
b009b@5bG YO0 Jo@sboymo  @opsbols  dJmby  JmbmIgHyamo  mGogodyeo
bHOIIH G-

>gBm@gdol  [71, 721  dogd  Iglfogmromos  30@ggmoe  d0@Asbowgdbmsb
bmpoghmo  d-dgdogols  3md3agJbFe@mdmJdbols  dgodi0gd0  53gB™bol Mg do,
dodmygmgomos  dgbodsdolo  bog@mgdo  3@ol@Gs@a@  dpymds®gmdsdo, ©owygbogros
domo  goagboemds s  gobogy®o  dobsbosmgdargdo. bohggbgdos, M3  3oMggmn
96°3bg  30dobs®gmdl  JoMbmbdgogoms  Jo®obogbmsb  53gB™Mbol  So@do@s-
bmbols FomdmJdbs:

0 0
V4 CH;
R—C< + o—_c< — 5> R—C( CH3
NH—NH, cH, -t NH—N=C{
CH,

Omdgamoi  dgdeyemd  d-dg@omms  doMoggdbmsb  gool  3md3egJLFe@dmJdbols
G95dzosdo:

MX, + n RCONHNC(CH3), — M[RCONHNC(CH3),],X;

b

bswa, M=Zn, Cd, Co, Ni; X=CI-, NO5~, SO,*, NCS-.
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sLobmgbgdyemo S ‘dgL§ogemoaos [73] bmy09GH M0 d-3g@oerols
3MMOobs30gmo bog@mo Jo®sbowgdls s Logogomols sengdools (300b5(39F 0a0-
s ggboas3gHomdn@sbmbgdmsb  CulX;nH,O, NiLX;nH,O, MLXonH;0, bows
M=Co, Ni; L=NCCH,CsH4CONHNC(H)C¢HsOH o6 CsHsCH,CONHNC(H)CsH4OH, X=CI,
NO5", 4S04, bBggbg305, HMI 5E0@I0EAsDMbd0l Jnmgia@gdo 3nM@E060GgdE0s
>d0©Y6 AoYB™IgH e Q@I do, SOy gdgb B0 gbGHbEYO-3030 90
@035b©gd0l g9bjiool s FomdmJdbosh g@ommozegdl:

3033a09bgdB0  CuLX>nH,0, MLyX,nH,0 (M=Co, Ni) CI', NO3, % SO xa9%950
034mx98056 dops Lgg@mTo. bsghmgdls CuLXy;nH,O, Gdmam@i hobl, o3l d@@ygero
sbogmds,  @mdgandoi  Ldogrgbdol  s@™dol  dgmmbyg  3mem@Eobsigogemo  ®obgo
053539090s {gamol dmagsgmmom. gmdse@olbs s boggaol bog@mgdls ML, X, nH,0
5J30 MJBogedgmo sbogmds.

Lb3ogngbdol s  boggeol  Jerem@opgdol  Fyoeblbodgdmsb  Lagnogoaols
seogdool  300bogBom- s g9boasig@omdo®sbmbols  L3o®EbLbsmgbols
YAO00gOmJdgogoon Lyl dgogs oMgdo dowgdbymos bog@mgdo: M(L-2H) - mHO0,
{M = Cu, Ni; L = 2H = NCCH,CONN(H)C¢H4s0 56 CsHsCH,CON-NC(H)CsH4O; m = 1,2,3}.

>0bodbye bog@mmgddo Lognogomol senwagdools 300bsgHom- s g9boasig@ow-
do@®sbmbols dmgngsg@gdo  3OMOEOboMJoYmos ©g3OMmEMbo®gdyge  odoomoa jmdm-

@ geo®dsdo [74, 75].

o>, dygansbmgols  dog®  moboogBmdgdmob  gomoe  [76] s gdogos  sboano,
L3o@m3o®sbols  g@sadgbBol  9d3ggemo  do@sbmbgdol  doboby  m@dodmngosbo
L3oangbdoU(II) [Curls] 3md3engJlbsg@mgdols  Lobmgbo (26), dgbFogerogos  domo
dogbgBmJodoyg@o mgolgdgdo, wowagboeros LE®YJBY@:
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13.1. 35@3mbIgogoms doEdsbowgdol Goygdmdghos s 3md3mgJu§s@dmJabs

3oOdMbdgogoms do@sbowgdobmgols sdobalosmgdgano Go9B™MIgH Y0
3oM©sJdbgdo dgodengds dgdogao Lgdom godmolsbml:

| ot
R—C—NH—NH, == R—C=—N—NH,

30039 o0 do@sboogdo

I I I N

|
R— C—NH—NH—C—R === R—C—NH—N=C—R ==

OH OH

I I
== R—C=N—N=C—R

dgm@spo do®sbowgdo

3OoLRsy@do s  dmengsyeyg@o  LEO B yaol dglobgd  sOLgdyeo  @odg-
5B YO0 dmbszgdgool  dobgwgom  [78,  T79],  3o®dmbdgegoms  do@®sbowgdo

3O0LRAsy® Jpamdodgmdsdo sdoy® Goy@mdghym Rm@dsdo 034mBgdosh:
I I I
R—C—NH—NH, R— C—NH—NH—C—R

53B™MAgdol  dogd  [80], @mdewgddez  3oGggeo  doowgl 3md3engdlo
[Cu(3-NBH)CIH,0], bowosz 3-NBH = 3-O.NCsH4CONNH,, g0dmmdgenos dmbob®gds, Gmd
L3oangbdol(Il) 3md3grglbol dogs bYgO™MTo 0dymygds 3-bo@@Mdgbbmogrdo®sbobols
©093amEMbo®gdygmo deoen gsyeos:

3-0,NC¢H;—C—0 Ney _OH,

NN, Nl

bohggbgdos  [81], ®md  dgbbmogdo@sbobol  gmobma-Fyseblibos@gbols @
dgBogms  doMBogo oMo gdols  PO®moghmJdgogdolols bgo@@omyd  ob  LylEdgegs
>M9do  [o@mdmodbgods  3md3engdlbo [Co(BH);]Cl:2H,0, bmegom bybd Gydg >®gdo
(pH = 9) — [Co(BH-H);3], Lowsz BH = CgHsCONHNH,, BH-H = CcHsCONNH,. bohggbgdos,
Omd  gmd3egbdo  [Co(BH-H);] bodpgoemo  s@Lgdmdl  dg6bmogmdom@sbobols

©093amEMmbo®gd o doen gi9egdo.

dgdpamddo  [82]  Jomgdya  ofbs  sOMAsFyee  Igogoms  30©M5bowgdmsb
dgBogdol 3mddemgdlgdo Cu(Il), Zn, Cd, Mn(II), Fe(Il), Co(II), Ni, Pt(II) 3g@oengdolomgols
d96bmo Fgogol -, 3-, 3-0bmIg@gdmsb, boBO®dgbbmol, ®Jlbodgbbmol, dgmemJlo-
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596%mol,  6OMIdGbbmols  dgogoms  Jo@ggoe  Jo®sbogdmsb,  @mIggddoc
O goobgds m@0 Godol dg@ommzozmgdo:

R—C=0 R—C—0O

N
| M I M,
HN—NH, N—NH,
M (I
R=C¢Hs, O,NCH,, HOC4H,, H;COCH,, BrCcH,.
n=2us6 3.

2odmbogaoll  Fo@dmowagbl  Pt(Il)-ol  3md3eglbgdo, @mdagddos  dow-
Gobowgdol  sdoy®o  gm@ds  Pt(Il) oEm3L 9303900 ©gds  dbmeme  30Mggens©o
sdobmxagxnol  sbm@Gol  s@Emdol  Igdggmdom. @si3  dggbgds  byll Gudg >®gdo

domgoygen Pt(II) 3md3engdlgdl, domdo @gogobegds sbggg II Hodol IgBosemzogen gdo.
o3 M@0 Bodol dg@ogmiEogmgdol s@lgdmds oEslEBYMgdym obs dglsdsdolo

3033 gdlbgdols 0bg@sfomgemo L3gddMgool s gb@ygbmgm gd@®mbymo sbogrobols
dmbo3gdgools Loggydggan by [82].

9JU39603gbHyeme  opagboen  odbs  [83], @mI  semogs@ydo  dgoggdol
300390 o0 30M5b0©gdo, sOMIsG Yo dgoggdol Jo®sbowgdologeb goblbgsggdom,
dgBogms  3mI3agdlgdl  odarggzosh  Ibmerme  SdoyY®  GHoydH®IghH g  Bm@dsdo,
Omdagddoz Ggomobegds I Godol dgHommzogmgdo. odsbmsb, dgbfogamog o]bs
d0@s>bowgdol oo  @smegbmds: HCONHNH,, H3;CCONHNH,, H3;C(CH,),CONHNH,
(n=1-8). dglsdsdolio, wowygbognr 0dbs, ™I 3md3egJbTomdmJdbol WML Ladgsiom
50l 2oMs JoMomoE Ol Msdsdmdl Jo@sbowols IJmengsyansdo  mEASbyo
Googoeols d9bgds (R-CONHNH,).

od  dmbob@gdol  olbowsl@ydgdansw  [82]  glfsgmoam  odbs  (300bs39H0-
do@sbobomn s ggbomsig@omIo@sbobom  FgHomms  jmd3en gL o@dmJabs.
>0dmhbs, MM serogs@ydo Igoggool Jodsbogdoligseb goblibgsggdom, Lo®gsiom
o0l pH-pob  odmgoegdyemmgdom  300bozgBom-  ©s  ggboasigdomdo@sbobols
dogggegdo  3mddegdlgdols dogs byggdmdo dgodangds dg300b696 m@o Lbgowslbbgs
Ao9B™IgOH Yo Rm@dom, g.0. dggdeosn Fo®ImJdbsb bgdmowbodbyemo m@o Fodol

d9Bom (30380 gb0:

R—C= O\ R—C—O
| Min | #Min
HN—NH, N—NH,

1)05206, RZNCCHZ ob C6H5CH2; n=2usb6 3.

odagoMo, gJb3gMm0dgbGmoe ool YMgdye ofbs [82], O™ FoyBmIgaygero
3o0©5Jdbgdoll s Jo@dsbopymo  moysbegdols  FgHomms  jmddangdlgdols  dogo
bggg@mdo gbganols gobdbobrgdgan RoBmegol [o@mdmowygbls Lodgsjaom o6y o
Oaobygmo  Googomol  o9bgds.  oTslowsdy,  Hoyd®Ighgmo  yoMes]dbgdo
©sdoboloomgdganos s@OMAsFYero Jgoggdol do@sbowgdolmgol, sbggg, (300bs>39@0w-
> ggboasi3gdodo®sbowolsmgols(s:
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I o

ono@, R = C6H5, HOC6H4, OzNC6H4, H3COC6H4, BrC6H4; NCCHz, C6H5CH2.

sbgm  G®osye  3OMEMAGMIYE  GoydmIgosl  dgodengds  gfmeeml  39Hm-
9bm@ @0, dog@sd gobsowsb dog@odMgdyeo 3OmMEMbo 0dymagds s@s bobdo@dswols,
>M5dg  Sbm@ol  SH®Imsb, @oRg@o@y®@sdo  dol b'dodsw  sdom-0doEmeEry@  Sb
030©Ma 3m3MeE @ GoyRmdg@osl 4fmogdgb.

3bmdo@os, M3 3OMBHMEOM3Y@o GoYAH®IGO Yo 3oM©sdbgdo go@omobrgds
OMamO 3 3goggdom, olg B¥dggoom, sdo@mad Aolsggo®o o>@ s@ol, Mmd do@sbowgdol
sbgmo  aodwsddbgdo  Lygb@  Gudg  blbodgddo  bo®Eogmegds.  ho@omgdymds
3500330939635 ohggbs, M3 blbo®gddo do@sbopgdol sdoy®  Boydmdgeygao
QmAdoesh  0dowmey®  gm@IsTdo  aosbslgmgmse, ©s dgogaoe, Jmddengdlgdols
‘dogo bgg®mdo dglobgamgans@  Loko@ms blbodgddo ¢udg d9bgdol Ggopgb@gdols
0obomds (Joomoms, 530530, gmoa gbosdobo, bs@@oydols Jop®mJlbowo).

ho@omgdymds odmygangggdds ohggbs, ™I senoxks@ydo dgoggbol Jo@ggensmo
do@sbowgdo  3md3egJbTe@mdmJdbols  @gojiosdo  dgwosb  Fbmeme  sdoyd
Bo9A™IgOHYe  Bm@dodo.  sgogo@@o  @sEogomgbol  wogdomo  0bwydioydo

999J00L  gomgo@olfobgdom seogs@ydo dgoggdol do@sbowgdol  dmangiygergddo
90 9dBOMbyeo  Lodgg@ogol owsbsfoamgds  Logo@oyome  dodwobodgmdls  ‘dgdwgao

LJgdols dobgogom:

O
'
R—> C-EII\I—NHZ, R=CHj;, H;C(CH,),, n=1-8.
4
H

sdggo@o,  dg@domms  Jo®sbomymddgglgdol  dmsbmdol  0bg@sfomgano
13gJB®gdol, gmddoboszoyg®o  asdbggol @sbg@yemo  L3gJd®gdol, sgogs@dydo s
>OMASA Yo Jo®sbogdoll s domo  ©goBgOMbs{o®dgdol (Mm@  Boy@mdg@ Y
QMAI>T0) JMMOEobodgdbymo Jmgsgmgdol @9bBagbmge gBOmbymo 3g]@Mgdols
s dgAogms  do®sbomyimddamgdlgdbol  @gb@agbml@E®YIBGYmo  yodmgagzgdols
bogydgganbg [82] ool ydgdoymo s @opagboen odbs m@ysbymmo @opsbpgdols
3033 gJbemJodoydo Jig9go-
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14. a-390m (39605 Jo@0@gds

Q9O (396960 3oM©5dogo0 dgBomgdols - 3md3e0 gJbgdols Loob@gmglem
o®dmdowagban gdls d093993b96056 ©S db0dgbganmgob Oels SOy gd9b
0obodg®mgg dg@ommmysbyer Jodosdo [14, 84-89].

O 063 gLl 0{393L -390 (396000 35A 3oBH0ombgdols dembsfoagmbdom
dodobomyg M95J(30900, GMIgems Joogo dEaMsMds 25b30MmMdgdymos go@ombymo
(96@®o0l  0-3amdsmgmdsdo g gJBOmbmmbmG o ggOmigbool  B@SadgbB ol
>Olgdmdom [90]. a-gg@mEgbogsa joamo@gbols Ggsdiosms dgdggmdom dgbodan gdgaros
Lbgoolbbgs a-gg@mgboaam sogols dgdggeo bog@mols dJowgds, dom dm@ol olgmo
bogOmgdol, Gmdgems Lobmgboi Lbgs dgmmegdom dgydangdganos.

a-3gOm3gbogsm sogo®gdol  GgodEoobmgol  ¥Yg®m  dgloggdoll s  d@sgowo-
Q9gOM3ob BgOH™m(3967d99339 Ggop9bBgol Fomdmowagbgb  a-do@mJlosa jognag@m-
(3969%0. dombg dobgBoemy@o ob Jeog@mo  3oMdmbIgeggdols dImJdgwgdom  s@goens©
Fo®dmoddbgds dglsdsdolio gg@mEgboe oMdgodombgdo, @mIamgdoi dgdogy bygergm-
Qo gdmsb OmoghomJdgogdgb [87, 90].

14.1. a-3o@dmJlosm jomag@hm3g6gd0 a-ggomEgbomsm oot gdol Ggsj3096do,
N-sgo 30@ 00905

N-a-g9amgbogsa jogno@gdols  gOm-ghmo  3odggero  @gojiool  dogoonls
Fo®dmowagbls 39O 39bognse Joensbowols Lobmgbo l-39M39b0gn-1-39b0gm-
dgomsbmaols s HN3 9@mogdmdgogdom dg6bmeol os@gdo G®oeom®dds@dgogsls

05bomdolisls:

Cl;CCOOH
> Fe

Fe + HN3 1.0
< R

‘dgdpamddo  sbodbymo  @goj3os  FoOmmE  Aog@3ges  sbm@dgdigge
bygegmzomgdbg.  sSbyg,  dsgogmoms,  sbogrobols s a-gg@HM3gboedgmsbmenols
bofomdgdol  Fyomblbo®gddo  gOmoghmJdgogdom  N-9dm3gbogase jogmo®gdols
30 Y]Bgd0o  sdsgro  godmbogerosbmdom  doowgds  [90].  olgm  306mdgddo
b96%bognsdobo s 3039M0E0bo oG sEdMhbbgb @godzoolybo®osbbo, Mo3 soblbgds oI
935b5L3bgerols do@omo gdosbmdom Sbogrobmsb dgoo@gdom:
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R R
@CHQOH @CHNH%
H,NPh
Fe 2,

Fe

bogs, R =H, I, CH, NHPh.

9d3080@ a0 GomEgbmds  GgHmEgbomdgmsbmmols  ©s  sbognobols  130°C-by
dobgemgdom  ddo@Tgogols  oMgdo  doowgds  sOMIsHYe  dodmwgdo C-g9@mi39bogn-

dgomoomgoygeo  3OMEYJB0, @o3  ooblbgds domsm  Bgd3g@s@doby  sOMIsF e
b00mgdo sbm@ol s@mdowsb ggaHmEgboamdgmogol xayxol dogy®sioom [91]:

©CH20H + NH, ——»>
H,0
Fe

— @CHZ @NHZ + @CHz
Fe Fe

dodmes3, gJb3gMm0dgbdmse woagboen 0dbs, GmI 1300C-8;98 3o3bgegdolisls
d0dobo@gmdls  N-g39@m3gboadgmomsbogrobol  aooxayngds  bgdmombodbyao
C-sangogo®gdol  3OmEy]@dgool — ®mOmm- ©s  35M5-0bmdgdhgdols  Fo®ImJdbom
0obosgo®omdomn 1:6 : 1. mydas 0dsgg 300mdgddo Ggoygb@gdol — L3o®@o / sbogrobo
2:1 dmenyg@o mobogs@omdomn POmogemJdgogdolols Fomdmo]dbgds Jbmerme ©o- ©
dobm-N-g390m3960e0dgmoemodgdbols — PhN(CH,Fc), s PhNHCH,Fc 36moyddgdo [91].

S 0goB WMo 530bgdols dgdmbgggedo @godios domomo asdmlsgmosbmbdomn (97%)
d030bs®gmdl ddo@dgogol mobomdolsl pH ~ 52-49 3009630, bogom s@O®IsGogao
5dobgdol @AMl —  (yoeo/dgmsbmaol  o®gdo pH ~ 7997 3o0mdgdbdo 70-95%
3odmbaganosbmboom [92]:
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F

Fe

e
Lows, R = Bu, CH,Ph, Ph, <<:> » — o

‘d9d9doggogeos  a-do@mJbosgn Jo@ag@migbgdol  sdobgddo aoMsJdbols
dgomeo  dJodmdbogol xagnol hobsiagangdol abom, ©odgmoesdobols o6 Fg@®o-
390000 05306m3gmsbols Imdgogdom ddo@Bgogols ob jmd3englbol — (CH3),NH-AICI3-0l
nobsmdobisls dgmon gbJanm@odo [93]:

@CH(R)OH @ CH(R)N
(CH3),

Fe AlCl; Fe
—_—

+ (CH;3),NH

>bosbodbogos, ®md  [omdmJdboano  o30bgdo (R = CHiz, CHs) ddo@3gogsdo
aobgergdom  obaohgbdosh  goboerag@dmzgbol  (omdmJdbom, @mdmgdoi  @godiool
30006980 Sgoo© a5bo3Losh 3merodg®mobsiosl.

a-do@mJlogmomagamEgbols  9OHmogOmnJdgogdomn  dgbbmaol  s@gdo  SoGswE
HBr-msb o  dgdpgy  5d0bgdmseb  @obobmgbgdygeos  dgbodsdolo  a-sd0bmgmogn-
B9OH™M 396960 60-85% godmlsgamosbmdoon [94]:

1 HB
©CH(Me)OH + HNR, ———> @CHMeNRz
2.HNR,
Fe

AT ZITO

Lowos3, R=Me, Pr, —<:>

sdosgmob  @godiaool @M  doowgds  dmbm-, dol- s  GE0-0-ggOHm39bogn-
gm0 sdobgbdols bo@ggo.

Sbogmaoyg®  306Hmdgddo  Ll-dob-(a-dop@mJlo-B-ggboen gmoe)gggamigbols  do@d
RoNH-msb 9D 00gOm Jdgogdom doowgds 1,1/-2)0b(a-Soggﬁ)mjbo-B—%{]BoQ;]mogm)-
39O 3g60Ls (Fodmbogeosbmds 50-70%) ©s 1-(a-dop@mJLo-P-ggbog gmogn)-1-(a-5306m-
B-3960a gmoe)3g@mgbol bodggo (godmbsgaeosbmds 15-30%) [95]:
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e e
@ CH(OH)CH,Ph @ CHCH,Ph @ CHCH,Ph

2.HNR,
NR,

Lows3, R=CHj3 C,Hs.

50060365500, G 1,1-dol(a-3oe@mJlogmogm)ngtmagbols HBr-osb ©s 999w0gs
©0dgmo@s53d0bmsb Ggsodi3ool @AOML doowgds 3OMmEYJBms bs®ggo: 1,1/-601;(0(-;90830)0@-
>dobmgmom)ag@mizgbo,  1-(0-odgmogrsdobmgmom)-1-goboengg@migbo o l,l/-ggogo-
bognazg@mzgbo dgliodsdobow 35%, 45% o 15% godmbogerosbmdom.

N-a-953960m 3960 og 30@0@gdol @god30s5do 530bgdols go@@s sxMgmgg S0 S©
‘dg0sb sbmE 93390 39BgOmEogEg®o bogdmgdo [96, 97].

14.2. N-0-gg6m3gbogsm jomo®gdoll H95J30900 @m@Ox8sBosb Lol gdgddo

a-do@mJlosa joeag@mgbgdol  @gojiogdo  Lbgowolbgs  bygmgmegommey®
659 mgomob  F0dEobo®gmdl mOPsbosb LolGgdgodo: Lombg-Lomby (A) s Lombg-
dgomo oo (B) [98, 99]. A-Loli@gdsdo gdgodmegsneygd @osmgbmds a-3op®mJlo-
S 30@@BgAm39bgdls o bygemgmgomyd  bydbG®s@gel  dm@ol  @gedios
d03obs@gmdls  mmsbols  3gd39Mo@d by,  0bGgbloygdo  dm@gzol  3o@mdgodo
0035056 LobEgdodo — mAsbymo godblibgero (CH,Clp, CoH4Cly, CHCI3, CCly, d96%m-
0) s dgogol HX (X=BF4, ClO4, I') {yomblbodo (45-70%). sbgm 300mdgddo @gsdios
d0d0bs@gmdl M@0 Bobol 2odgmyy bgsdo®byg — m@asbymo  gobs, @mIganTdos
034mxgds 30OMRMIG0 B9O™m396dgd3ggeo boghmo s Fysmo, Lowsi 0dgmezgds
HX ©o/ob {yoendo blibowo @godiools 3Omeeygddo (NaX, KX, MgBrX; s .9.). sdobmsb,
dgBom@asbymo  LydlE@sdol  dmmodymo  Jodmjlbommols  xa3x0  o@dmhbrogds
Vgeool 35bsdo, Lowsi dgbodargdgemos 3@mEMbo®gds, boamm g9®m39bol dodmgo
@hgds mOAbyga BobsTo, Lo@si 020 5O 3OMAMboME LS s 5O 0gobygdo.

A-LolBgdsdo  a-ggOmEgbogsa jogmodgdolols  Fo@dmoddbgds  g@mols  db@og,
09 IME0bsd0 3@ o© doa®o©0 %39O 39b0e 35G35 0mbo, dgm®gls db®og,
db0dgbganmgbo  d30MOEgds  BgOm3gbdgdaggmo  bydbEBMs@gdol  ogebygols
S dommds, MMIgaroi sgoms©  Jodobs®gmol dgogs o@gdo. [o@mdmJdbogno gg@m-
(3960 35 35B0mbols s@s3m@s@dyeo bofoo 0dymagds m@ysbye Rsbsdo, sdo@Gmd
‘dgloderms  989JB YO J0dwobs@gmdogls 3oMdgbogdol 3960l YHMogOM Jdgogds
‘dglodsdol bygmgmgomy® M9529b@msb s 3MsBogymse asdm@moibymos mebsdwy
300©5Jdbgd0  (2ooxyyngds, ©0dgMmobsios, dm@odg@obsizos s Ubgs), Gmdgeoc
Q9O (396000 350 35GH0mbolomgols s@ol wsdsbsbosmgdgero.

B-Lol@ggdsdo gdg0dmegsgemg@  @omegbmds  a-3op@mJbosg joamag@mEgbls ©o
by gmgzommy@  @gopa9bdl  do@ol @godios  dodpobs@gmdls 0bBgbloyg®o  Jm@ggols
300m3g63d0 mA@Rsbosb LolGgdodo: m@sbymo asdblbgero (CHyCly, CH4Cly, CHCl;,
96bmeano,  Jlogomano) / dgodo  @obs  (goBombodo, @Egmeomo  H-gm®dsTdo). oI
‘dgdmbgggodo  dglosdsdobo  gg@mEgboe go@dgsGombols  Fo@dmJdbs  dodwobs®gmdls
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dbogme  dgo®o  gobol  bgosdod@by  slm@dgoym  ggbsdo s  dgdpamd oo
9AH00gO» Jdggol bygegmaomuy@ @ goy9b@msb.

hodmmgenogo  30@MeGglbmdgdo s  w-ggOmEgbomse jogmo®gdols  @godiogools
ho@Bo®gds m®xsbosh LolBgdgdodo A ©s B odarggs ¢3g@migbgdols ©s  bygengm-
QoMo M95396@ g0l BoOmmE 25dmYggbgdol, saMgmgg 2odmbsgeosbmdols gob@wols
s dowomo  Lolbyxnmsgol dJmby 3Omeyd@gdol dJomgbol Lodygsmgdsl. sdslmsbogy,
095J05  Bodegds  [ymosh  LolEgdsdo, mmsbol  Bgd3g@sdy®sby  s®o0bg@ Ry
>®INLbRg@MTo s 5@ dJmombmgl dd@sao asdblibgagdol 2odmygbgdsbs.

A ©s B Lolbgdgodo a-dodmlbogg@migboaols bsfo@mdgdols s bbgoswslibgs
sbmEdgd39eo  bygegmgomyg@o  M9o896@9d0L  dBsgsmo  godioss  dglFogeroao.
obg,  dopomomse,  s@OMIsGyYo  dol-odobgdols  YOMogOmJdggdom  BgOm3gbogn-
3905bm@msb s dgogobmsb HX (A Loliggds) Fo®dmodbgds N,N/—ggo- > 0-8g®OM(390-
dgomoogdols 3GmEJHgoo, Gmdmgdoi dgbodsdobo do®oengdols Labom godmoymes,
dondy Bydol dImJdgogdom obanobgds dgogs HX s doomgds dglodsdobo 93dggdo
[100]:

FcCH,NH NHCH,Fc
NHCH,Fc

NHCHzFC
FcCH,NH NHCH,Fc

Sbogmaoyg®  30MmMmdgddo Mo dmmo ggamEgbogdgmsbmamol Jo@mgebolomsb
> 3g6DmA@osbmemols  bos@@oygdol  dos@Mo@msb  YAHMogdmdmJdgogdomsi  doowgds
bbgowalbgs sbmBol ofmdgdmeb NN-©o-a-g9@m3960mdgmomo@gdols 3Gmosd@o. gl
bog@mgdo 9RO  dowoeo  godmbsgaosbmdom  slobmgbgdye odbs  ggdmzgbogn-
dgmobmeols dmbm-0-g9am3gbogdgmomomgdyge bog@mmsb A-LoliGgdsdo y@mogem-
J3ggdom. Jmigdge Ggodiogddo FcCH(R)OH-ol godmygbgdom doowgds dod@mgsbsls

5®5103g@ @090 NN-©0-0-g9@m 39600 5m gogmo@gdmo  3Gm©e]Ho:
FcCH,NHC(O)NHCH(R)Fc (R =CHj;, Ph)

SbmGmgobo  bog@mgdo,  @mdgems  pK>T7  (sdosgo,  sgogs@y®o  odobo),
A-LolBgdsdo o@ ogo30@0MEYdosh, 53 dgdmbgggedo segoeo oJgb dbmame sbm@ol
5@™MIMSb  3OMEMboMgdsl s  dgbsdsdolo ds@ogro  Fo@dmodbgds @omegbmdmogo
3odmbogamosbmdbdom,  bmgrm  bog®mgddo, Lowsi  pKa  0dymaggds  6-ob  4-dweg
0b@gdgoendo,  N-0-gg@mgbogosg jo@modgdol  3OmEYJBo  doowgds  ©odsaro
3odmbogamosbmdom, dgbodsdolbo  dos@omol  godmbsgamosbmds  go  dgoeagbls  80-85%.
>bmEdgdggeeo LydlG®s@gdo, GmIgamms pKy 0dymagds 4-sb —6-dpg 0b@gagoedo,
A-LolBgdsdo  sEgogms®  YOM0gOmJdgegdgh a-doamJlosm jogag@migbgdmsb s
‘dglododobo  N-o-g@mgboasm jogo®gdols 3Oy ]@o doowgds doogo
3530 bogemosbmdom. @oEygboaos, GMd Logdome  bybEo sbm@Gdgdiggeeo  ggdggdo,
amdgamms  pKi<—6 (B®obo@@msbogrobo, 39b@smmm@3odowobo), A LolEgdsdo o6
‘dg0sb ggami3gbogsa joemodgdols Ggsdizosdo.

d60dgbgamgobos s@bodbyer @ god3090do 2odblibgerols Gmeno. 39@dme, CH,Cl
s> dlgoglbo  godblbgergdols  a0dmygbgds  Lodgomgdols  odanggs  g@mols  Ib@og,
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Fo®3dmoddbols  0-g90mi3gbog o®ddgs@ombgdo in situ  SBoy®  Go@IsTo  sdsao
Ombm®ymo ¥bo@ol aodm s dgmagl dbcdog, CHCl-ol {yoendo diz0cg blbspmdols
3ode doowgds mAOFsbosbo LobEgds, o3 byel 9dmols ggOmEgbog s jogro@dgdols
30 9]Bgo0l  ©ogebygol, @mdmgdos, Gmam@a  [Fgbo, 034megdosh Mm@ sbyan
35bodo.

Lojdome  godmms  a-8g@m3gbognsg somo®gdol  3GOmEJBgool  3GsGoggeo
aodmygbgdol  L3gd@d®@o [84, 101-103]. doo doboby dgddbogros d3zgbsdgms ©ogol
Jodog@o Lodgoagdgdo, adse@AmJlogydo 39LB0E0Lgdo, Lobsmgnobisdo
dp@dbmdboodyg  dobogngdo,  GO®Aggdo  dgo3og9b a-3g@Mm39bo@ s Joan o gdean
bog@mgdl gengBOmbmEmbmdygmo 3md3mbgbRgdol ob m@sbymo GmEMASIGHsMgdols
Lboboo; o3 gaoslbol bmgog@mds bofo®@dds 2odmygbgds 33mgs Mgbobols LHsdogobe-
A™MAgdol, (g0l 3Om@Egbgdol @gag@s@dm®gdol, do@omgbg@agdogygeo bsg@mgdols
> Mo05]dog®o  asdmlbboggdols  0bpogodm@gdol  Lobom; obggg  godmoyggbgdosh,
Omym03 bygermgby®o Lobbeool 3md3mbgb@gdo, 5bG0dsJBg@oao, sbBodog®mdyeo,
sbmgdol,  Lodbogbols  Lofobss@dwgym o Lbgs  ©obodbyangdols  Lodgooiobm
309355 gdo0.

29



0530 2. 3JL3gH0dgb@yeo 3mbs399gdol aoblys

2.1 5053563560l sbmETgd339200 b5FoM3980L Lobmgbo,
m30bgdgoo s g5dmygbgods

2.1.1. O-505356@ 0@~ s N-5p535b@mogmsbogmowgdol Lobm gbo,
bo@®oMgds s 3356¢9@-JoBoyco godmggemggs

3009y s bbgosslbgs 06939]309M0  ©@oogomgdgdol dolidBodgdol  bHo,
AlLodmgdmzogdo s Lm@Eosgydo  ©sdsdygemmdbols do@gds  boOwol  bmdsgydo s
bgOggmo  3ommemaogdol  gobgoms@gdols  @oligl, o0fg93b  0dygby@o  LolbEgdol
©olybj3090lL, @mImgdoz bdodoe  JOmbogymo  @osgegdgdol  Lobgl  owmgdgb.
sdodmd  egobsmgols  3gmsg  oJ@omy@os  Fodmm  3gdd@ol  dJmbyg  g89JH G0
RQoM3> 3@my0@o Lodyoggdgdol dogds.

daogomdbdogo godmygagggdom [2, 3, 11] gJl3gModgb@yme wopagboen 0dbo,
Omd 1o 3g@bogne 30 935@s@gdols s domgmaoyg®s ofGoygdo bogdmgdol O, N-
>B™dgdol  sEsdsb@omoMgdom s  dEsdsbFmomo®mgdomn  doowgds  YBG™M  dbgerse
do@®OM@obgbdoo, dowoo  d9dd@bmGHOMIP@o s  0dYbm@G®M3Ymo  mgolgogdol
dJmbg  bogmog@gdgdo  3@m@mbyo®gdymo  gGobom@myoy®do  Jmddgogdbon s
13930803900  5JBogemdol  aodgog®gdyemo  g89]Bom, @53 3ob3o®Mmbgdyeos
505dobBoboll Moogomol  @odmgogmdom ©s 0dgbmEOm3Ymdom, — 3gmols @
PxOgeol  3gdd@sbol  gobogy®  Jpamdodgmdsl, bEol  3Gg3s@oBol  Yx®gdo
gl ggo0mdols s godylby dmJdgogdl @I ws ©bd-l mbyby [1-5].

Egobomgol 3Omdggdo @hgds 2oblsggm@gdoymaw Lsdodo dgadobmmbgbom
55350 9d9e0  dolobgmdols (osgogdymos osbenmgbomn 3 Ja@E sesdosbo) s
©50b35b0gdygao  Lobmgam-Lsdgy®bgm  3bmggergdols 33g@bogomds. (3bmbdogoo  obR-
39e0dobm o 3Mg3oMo@go: g9bsi3gd0bo [1-gmmJlo-4-5:39@o80©mbdgbbmeno], B®obmobo
(4966 9m0), ©05d”gbgBowo  (53gdomagbo) [B, B-d0obL-(4-539@>dowmegbmJlo)gmomols
90 g®o]  (obgenolio) o @ogmlsbopo (599) 390 s3dogmezogdgb  mobsdgmmgy
dJombmgbgol, bolosmegdosh domsmo  mgMsdoygmo  EMmDbom, EsdSE0  MYASI0YE0
0bwgdbom, dgfmgol @odsgmo bodolbom [25, 105] s domo godmygbgds Lobiymggen
d909890L @  0danggs, gobsowsh 3Mg3s@sBgdols dodosGm  dogMmmm@ysbobdgdols s
39e0d0bmgdol @9boliBgbBmdol aodm, bobomgdosh ag90womo GgsdiEogdom, 5dsbmsb
bdo® dgdmbgggsdo Logdg agodgl 3memoobgsbosbmsb. 53 s bbgs go@mdgdols yodm
00bsdgMMgg BoMIs3meEnmp0ol gOm-g@hm 9dbodgbgamgobgl sdmEebols Fomdmowygbls
3bmdo@o  3Gg3oM5@gdol Jm gy y@o  LEOYIHYO0L  Jodoydo dmpoxgogsEos ©s
obggg 3menodgendobomm@oy®o  mgolgdgdol IJmbg bogdmgdols sbogno  gensligdols
dogds domo  domsdBogdo mgoligdgdol asmdxmdgligdols s Lbgowslbgs gagg®oomo
dmJdggdgdol  dgdzomgdol,  39MdmE,  Fg@odmagbymo s gdd@om@mdbogyo
0gobgdgdol gerodobo@gbols Jobbom s boby@danogo (IGsgoyxg@swo) yodmygbgdols
‘dgdmbgggsdo  domo  dmJdgegdolowdo  m@asbobdol  dghgggol  bogganodgdols
0 go@bsb@oboo.

b9dmo@bodbyemosb  godmdpoboty, 390L3g]@oygeem  dogohbogom  smbodbyemo
30935053950l ImEogogsEos  BoMIs Mmoo mgolgdgdol dJmby  osdsbEobymo
LEAOYJHYO0m, gaogdBOHMboEMbm@ Yo ©s @o3mGoa @0 5EsdsbEobols owogsmols
dogengbols dglifogars dJowgdaeo bog@mgdol 1393080390 domamyoy® oBoyamdsby
[106].
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5005356 M JLosbognogdols dJolowgdoe doGomsw Lofyol Mgoa9b@l Fo@mdmswa 96l
4-(1-5005d5bGoerm Jlo)bo@d@mdgbbmeno.

@oRgOoGYOosb  3bmdogos  swbodbymo  bog@mol  dowgdols  @sdgbody
dgommwo (bjgds 1)

S)  35M58AHMOboRAOMGbbm@ols  sEsdsbFobmerom  semoemo®gdom  bo@®oydol
do@®ools  mobsmbolols  6gbbmerols o  odgmomam®dsdopol  s®gdo  doowgds
4-(1-5©5356@ 0@ m Jb0)boBOMdgbbmeno 56% yodmlogmosbmdom [38]; &) 3o@obo@@meg-
boogrol @  oEsdsb@obmmols  Bodggol  asabgagdomn  145-150°C-bg, 45  Tosmol
3obdogenmdado go@omobos@m@ol yomgdy (godmbsgmmosbmds 39%) [107] o 1-d@Om3-
50535b@sbom  odgmomam@dsdowols  s@gdo  ggOEbaol  mJbowol  msbsmdolisls
(20dmbogaosbmds 35%) [108]. >0bo'dbyano d90m©9d0 B9dbmemyoy@swe
s®obganlsg®gamo s boba®danogo 3OMm3gLgdos, dolmobsgg bolosmwgdosh sdsao
3odmbogenosbmdoom.

~ NaH
C¢Hg / DMF,
56%

DMF
oo et o O

35%

145°C
45Lm,
39%

@@@

OH + HO

bJgds 1. 4-(1-5@5356@ 0™ JL0)bodO™dg6bmaols Lobmgbo

hggbl  odm@Eebols  Fomdmowygbos  4-(1-5©sdsbGoam Jlo)bo@@mdgbbmenols (1),
Omam@a3  Lofgobo bogmogdgdol Lobmgbolbmgols m3@odsgry@o 3o®mdgdols dg@bgge,
@53 agolbdmdl  Ggodiool  uem  @doan  30@Mdgddo  hoBo@mgdsl,  3Mmglols
boby@derogmdols dgdico0gosl, 3GmEeJdol dsogo  asdmbagamosbmdomn  dowgdsl.

3005603 OMPgbmeols  sepgogodgdol  @godiEogdo  hogo@edgmn  1-do@mJlo-
5535b@sbom  dm@gogodg  3md3mbgbRgools  gdgodmeg@o  msbogs®omdols s  140-
150°C-%g  2o3bgagdol  300m333B0  go@Bomobo@dm@ols 598y, G®Imol  Gmanls
SO 9ol 3o@oboB@MBgbmeno, sdobmsobogg GgodiEool 30mEglbdo o@ Fo®dImodbgds
C-sen 3ogr0®gdols 3Gmey]do (3odmlsgmosbmds 39%).

93909bo  Iggao  doowgds  1-d@MIsEsdob@Gobom  sensogo®mgdol dgdmbgggedo
NaOH-ol omsbomdolsls gmoagbgenogmeools dmbmdgmoeols gmg®ols s@gdo  7-8 Lssmols
3obdoganmdbodo  aoibgargdol  30Mmbgddo, —  4-(1-o©odsb@ogmJlo)bo@d®mMdgbbmeano
dowgdam 0dbs 79% godmlsgaosbmdom.

dgg0Lfogmgrn  dowgdymo  4-(1-50sd5bEGo@mJl0)boBmmbgbbmaols sy gbs
Lbgoolbgs LolbEgdgool godmygbgdom — m@Rsbosbo LobEgds: Fe, NH4Cl, H,O /
SOMAsRgero  aodblbgemo:  dgbbmeno,  Fmaygmeno, JLlogrmeno;  Fe, FeSO4; CH3;0H;
9390gbo  Ygegpo  ofbs  dowgdgaro  dmgggmygdo  Fysadogon  goGagrobydo
dJo@®o®gdoll @OML, ®@gbgl boggamols mobsmbolols  gmoamsigBe@do, — o@wagbols
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30m3gbo Lf®sgem ©s domoao godmlsgamosbmdomn d0doobs@gmdl. 3o@ommobos@m@ols
dooangdols  gdegy, dowgdyeo  sdobols  aodmymaol  godgdg  (bLbs®ol  Lobom),
hogo@otgom oo o (s@om)mJlosboobgdol sEo@oMgds SeE0Rs@BY@0 ©s SOMISAIE0
@00l 3oMdmbdgogoms  Jerm@sbdow@owgbom  ob  sbdow®ogdomn  Bydg  oy9b@Ggdols
(B®ogmognsdobo, Na,CO3, NaOH, CH3COONa) msbomdolsl, — gl dgmmeo aodmodhggs
Badbmemyoyg@o Lodo@Bogomn (sagbs ©s gmbegblszos gOmowsogogg LoliEgdsdo
bo®3ogaogds),  30dmygbgdygmos 0030  @goagb@gdo, dgmmeo  odanggs  80%-dwg
3odblbgargdoll  @gagbg@oiools  Lodygomgdol,  ao9dxmdglgdgeos  Labo@o@mgan-
303096900  300mdgdo (o6 bpgds s5doboli  aodmymas s dgbgods  3g@OLmbogrmsb).
doowgds  dowogno  Lobygmsgol dglsdsdobo  sanjogo(s@ogr)mJbosbogrowgdo  79-87%
odmbogenosbmdom:

1. KOH; NaOH
CH3OCH2CH20H 1. Feé NI‘%4C1, H,O
+ 79% >0 ™J.5dblbgaro
—X HO NO, . 0 NO, :
2. 140-145°C 2.H, /Ni

45Lm; 39% CH3COOC,Hs

I-VI

s, R=CH; (IlI), R=Ph(IV), R=CHyPh (V), R =Ad (V).

|
R—O NH, * HCI % R—O NH— C

X
VII-IX

Lowos3, R = CHj;, CoHs, X = H (VII-VIII), R =4-CIC¢Hs, X = CI (IX).
bJgds 2. Sangogn(s@om)mJbosbogmowgdol Lobmgbo

hogo@o®gm  1-5d0bmo@sdob@obols o 4-(l-s@sdsbBoa)sbogobols  yOmogHm-
Jdggdol @godiogdo 3,5-pod@mdbsgrozomols dgogolimsb PCly ws ZnCly msbsmdobsls
SOMASA Yo 2dblbganols s®g'do (X, XI):

Br OH
Pc13 ZnCl,
COOH + H,N—X CONH —X
)(Y)g\“']();\n

Br

ooz, X=— (X), CsHs (XI).
1Jgds 3. 3,5-0d@@mILognoiomol dgsgsl 3mbegblsgos 5©s356@56Tg8(3g980 530693056
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S ogn(s@ogn)m Jlosbognogdol  boG®odgdom (HNOs; HNO3;/H,SO4, CH3COOH)
dowgdagaos dgbodsdolo 2-bo@@mbofo®@dgbols Gogyo (XI-XVIII):

(ﬁ HNO;, ﬁ
HNO-»/H,SO
R'—O0 NH—C—R/ T2 RI— —C—R/
C—R CHLCOOH 0 NH—C—R
X X N
MI-1X %2 xixvin

bows3, R'=Ad, R”=CH;, X = H (XII); R'= Ad, R”=Ph, X = H (XIII);
R'=Ad, R”=CH,-Ph, X =H (XIV); R'= Ad, R"= Ad, X =H (XV);
R'=CHs, R"=Ad, X =H (XVI); R'= C,Hs, R"= Ad, X = H (XVII);
R’'=4-CIC¢H,, R = Ad, X = Cl (XVIII).

Lgds 4. sengogo(s@om)mJbosbogogdol bod@domgds

4-(3-Jeo @596 J150)-3- Jeo 0 @-N-(1-5@sdsbGmogn)sbognowols boG®omgdols dgdmbgg-
godo hobozgangds dgodengds aobbm@zogamogl m@ogg sOMIs@G e dbodmgdo, mydze
hggbl Bobobl Fomdmowygbs NHCO-xa9amsb m@mnm 3pgds@gmdol bosbdo®dswols
>G™MINSb  2-bo@Om3MmEyJ@ol  dowgds, sdo@md  yodmgoygbgm  58%-0560 HNO; o
3M6396¢®00gdyao  HaSO4-000  @odbowgdyemo  dobo@@odgdgeno  bo®ggo, @ godios
30000b5G M3l ddo@gogol 5@9To 5-100C-0l 30H™dgdTo.

bod®odmgdol @godi300l  Logo@oygom  dodo@mygegdol ©sbowygbo  4-(3-Jarm®-
396m J10)-3- Jer@-N-(1-s@sdobGmogn)sbognools  dmangigeol  dmpgenyg@o  LolEgdol
30904969500 hogoBo®gm 335b@Gca-Jodoyg@o godmganggs. @ogsaobgm gbgdyg@Boggero
> 39m3gpMoygeo  dsboboosmgdangdo, obggg gobglbobmgdgm o@™Igdby  989JB G0
d9yb@gdo.

33563 9®-Jodoy@o aomgenrgdo dgb@ g gdyee odbs CS MOPAC-ol (Chem 3D Ultra-
version 8.03) Lodygoggdom bobggdomgddo@oygeno AMI (Austin Model 1) dgmmeom [109,
110].

@ HNO; Cl"  No,
@NH C H,SO;
O Pt O

bJgds 5. 4-(3-Jeom@ g 96mJLo)-3-Janm@-N-(1-505356F@o)sbogmowol bo@@Momgdols
Impgmg@o Ggsjiool Lgds
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33 0dobo@gdymo  4-(3-Jerm®g9bmJlo)-3-Jam@-N-(1-s©sdsb@mom)sbogowols 3D
doegeo dmggdygeos bobobbg 1

bobgg@owgdso®oygeo  dgmmpom  Lofgobo bosg@mols dmengigasdo (bobsbo 1)
3080563500990 SA®InsTm@olo dsbdogngdo, LogogmgbGm  3ymbggdo s 989G 9GO0
dgbBgdo  (gboa. 1-3), @gopagb@ol, Jgbodemm 3OmEyJdms [o®dmdbol Lomdmgdo
(AHg,@3) ©o Ggodzool bLomdygdo ggaddo (AHe,, ).

4-(3-Jeo @596 J150)-3- Jeo 0 @-N-(1-5@sdsbGmogn)sbogno@ols  Imgngsyensdo  Logo-
abBe gynbggdo C-C-C 69bbmeol do@mggddo 118-120°C-0ls godaangddos (3bGogno
3), @G53 bobBo@dowols oAH™Iol  sp?-3od@oobocool  Jpymo@dgmdsl  Vggledsdgdo.
39mbggdo C(2)-C(1)-N(8), C(6)-C(1)-N(8), C(9)-N(8)-H(38), C(3)-C(4)-O(7) ws C(5)-C(4)-O(7)
RPCHIRER! ‘dggbodsdgds bgdmowbodbyamo  dod@owobsizool o3l C- s N-
s@mdgdolamgols.

bobobo 1 4-(3-Jeom®ggbem Jio)-3-Jee®-N-(1-505856@mog)sbogopols 3D dmwpgeno

989dHaG0  IgbBHgool  sbogobowob (GbGogo 2) hHobl, GmI  gengdBBHmbydols
439obg oo ©gn03E0E0n bobosmwgds bosbdo®dswol C(9) s@mdo, do3 dgodengds
soblbols dolo  gogdodom daogd  gangd@d@megemymaomn N(8) o O(10) 5EM™Igdmsb.
90 9JBOMbgdol oo ©gR0EHOMm bolosmwgds Sbggg bobdomdowols C(1) wo C(4)
b96bmaol (5) dodmgdo gangd@@mysdymagomn N(8), O(7), Cl (21) s@mIgdmsb dsmo
3°8do@ol  aodm. 39bbmenols () dodmgdo C(2) bobdo@dowol oGMIMsb g89JB 30
d9bBol Lowowgs —0.23315, bogm C(6) bobdo@bdowols s@mImsb —0.20288. bo@@omgdols
M95d300L 30m3gbdo boG®m-xagn0 (bobosbo 5) dgBgzsl aobsbm@dzogagdls m@mem
dgbdodmgmdols C(2) bobdo@Mdswols s@mImsb.

Lo{golbo  4-(3-Jerm®396mJl0)-3-Jen@-N-(1-s@sdsb@mog)sbognools  Fo@dmJdbols
Lomdm AHp gg. = —220.16 3x/dmgo. Ggodiool Lsgs@ogom 36meygddgdol FomddmJdbols
Lomdmms  godmmgansd shggbs, @md bod@odgdol ombodbyeo @godiEool dgwgyew
Fo®dmoddbgds 4-(3-Jerm@939bm Jl0)-2-60@O®-3- Jerm@-N-(1-505356F mogn)sbogrowo (I —
LJgds 5), Gmdmol AHpes = -17560 jx/dogo (I bog@mol (oddmgdbols Lomdm
AHg gy = —166.90 sx/dmeno, Ldgds 5). dowgdgmo dgogagdo bEga TgbodsdolemdsTos
H 336 U13gd@@oar Imbo39990msb.
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bobgg®ogdsdo®oygamo 33563 9®-Jodoy@o  AMI  dgommwom  asdmmgmogn  0]bs
op®gmgg AH-ol, dobo bo@d@mbsg@mgdol s Igoggoyg®o  3GOmEYldgool (AH-ob
3™3d3engdlo dobo@B®oMgdge bo@ggmsob) (o®dmJdbol gbmogn3ogdo. AH-oli bo@@odgdols
30m39bo gobbogogeos dgdgyo Ggsjioom:

AH +NO," + HSO, — ANO, + H,SO,

Lofgolbo  dobdogro  AH-oll  bobdo@dswols  o@mdgols s bod@mbogdol  ombols
sbm@ol  5@mIL Yool (Ren)  oswgdamos  250A. NO,™-ol  dosbgomgds  AH-ob
doen g39eolmsb  gobbm@dz0geos 0.05A-0560 doxom. @53 dggbgds Jo@mbygmasd-
5bombl, dsbdogmo dolo gobpadowols s@mdls s AH-ol dmengzaeol hobobszgen gdgen
Tyomdowols s@mdgdl dmdol Izodegdmes Ren-0l 33em0emgdols Lobd®mbyeseo.

3bMogo 1. 5@mIg@o dobdogrgdo 4-(3-Jeom@dggbmJlo)-3-Jarem®-N-
(1-505d56@mog)sbogmowols dee gz sTo

6dols ddols ddols
>GH™dgdo bog®dg, >®™dgdo Log®dg, >GH™dgdo Log®dg,
A A A

C(1)-N(8) 1.401 C(12)-C(13) 1.525 C(18)-C(20) 1.548
C(2)-C(3) 1.388 C(12)-H(37) 1.118 C(18)-H(47) 1.121
C(2)-H(35) 1.103 C(12)-H(38) 1.118 C(19)-H(48) 1.118
C(3)-C4) 1.404 C(13)-C(14) 1.525 C(19)-H(49) 1.118
C(3)-CI(21) 1.713 C(13)-C(20) 1.527 C(20)-H(50) 1.118
C(4)-C(5) 1.406 C(13)-H(39) 1.120 C(20)-H(51) 1.119
C(4)-0(7) 1.392 C(14)-C(15) 1.526 C(22)-C(23) 1.400
C(5)-C(6) 1.371 C(14)-H(40) 1.118 C(22)-C(27) 1.405
C(5)-H(33) 1.103 C(14)-H(41) 1.118 C(23)-C(24) 1.389
C(6)-H(34) 1.102 C(15)-C(16) 1.517 C(23)-H(29) 1.102
0O(7)-C(22) 1.394 C(15)-C(19) 1.527 C(24)-C(25) 1.397
N(8)-C(9) 1.390 C(15)-H(42) 1.121 C(24)-H(30) 1.101
N(8)-H(36) 1.004 C(16)-H(43) 1.119 C(25)-C(26) 1.399
C(9)-0(10) 1.246 C(16)-H(44) 1.119 C(25)-Cl(28) 1.708
C(9)-C(11) 1.537 C(17)-C(18) 1.528 C(26)-C(27) 1.390
C(11)C(12) 1.537 C(17)-H(45) 1.118 C(26)-H(31) 1.102
C(11)C(16) 1.533 C(17)-H(46) 1.118 C(27)-H(32) 1.102
C(11)C(17) 1.536 C(18)-C(19) 1.505

gbGomo 2. g89d@nc0 dI9bGgdo 4-(3-Jemdggbmlo)-3-Jemd-N-
(1-5@5d56@ mom)sbogno@ols dergn 930530

>@®™do d9b@o >G™do dgb@o >@®™do dgb@o >G™do dgb@o

c() 0.10404 | C(9) | 038497 | C(16) | -0.22828 | C(23) | -0.18751
C2) | -0.23315 | C(11) | -0.08632 | C(17) | -0.23910 | C(24) | -0.16605
C3) | -0.04126 | C(12) | -0.23775 | C(18) | -0.16030 | C(25) | -0.08462
C(4) 0.03545 | C(13) | -0.16102 | C(19) | -0.24526 | C(26) | -0.16718
C(5) | -0.16977 | C(14) | -0.24443 | C(20) | -0.24527 | C(27) | -0.19257
C(6) | -0.20288 | C(15) | -0.16405 | C(22) | 0.05010
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3b®ogno 3. goengb@ @ gymbggdo 4-(3-Jeom®gg6emJlo)-3-Jem@-N-
(1-500535b@mog)sbogno@ols Imean g47e0s>To

>G™dgdo 3ambggdo >G™dgdo 39mbggdo >®™dgdo 390bggdo

0 0 0
C(2)-C(1)-C(6) 117.845 (C(11)-C(12)-H(38) | 111.048 [C(17)-C(18)-C(19) | 109.526
C(2)-C(1)-N(8) 118.065 |C(13)-C(12)-H(37) | 109.805 |C(17)-C(18)-C(20) | 109.167
C(6)-C(1)-N(8) 124.090 |C(13)-C(12)-H(38) | 109.129 |C(17)-C(18)-H(47) | 109.294
C(1)-C(2)-C(3) 120.857  |H(37)-C(12)-H(38) | 106.973 |C(19)-C(18)-C(20) | 108.909
C(1)-C(2)-H(3) 119.335 |C(12)-C(13)-C(14) | 109.473 |C(20)-C(18)-H(47) | 110.080
C(3)-C(2)-H(3) 119.808 |C(12)-C(13)-C(20) | 109.534 |C(15)-C(19)-C(18) | 110.076
C(2)-C(3)-C(4) 121.085 |C(14)-C(13)-H(39) | 109.479 |C(15)-C(19)-H(48) | 110.186
C(2)-C(3)-CI(21) 118.015 |C(20)-C(13)-H(39) | 109.364 |C(15)-C(19)-H(49) | 110.095
C(4)-C(3)-Cl(21) 120.898 |C(13)-C(14)-C(15) | 109.018 |C(18)-C(19)-H(48) | 109.109
C(3)-C(4)-C(5) 117.316  |C(13)-C(14)-H(40) | 110.163 |C(18)-C(19)-H(49) | 110.385
C(3)-C(4)-O(7) 122.348 |C(13)-C(14)-H(41) | 110.159 |H(48)-C(19)-H(49) | 106.935
C(5)-C(4)-O(7) 120.321 |C(15)-C(14)-H(40) | 110.213 |C(13)-C(20)-C(18) | 109.483
C(4)-C(5)-C(6) 122.541 |C(15)-C(14)-H(41) | 110.284 |C(13)-C(20)-H(50) | 110.156
C(4)-C(5)-H(33) 118.887  |H(40)-C(14)-H(41) | 109.997 |C(13)-C(20)-H(51) | 110.054
C(6)-C(5)-H(33) 118.571 |C(14)-C(15)-C(16) | 106.990 |C(18)-C(20)-H(50) | 110.319
C(1)-C(6)-C(5) 120.347  |C(14)-C(15)-C(19) | 109.439 [H(50)-C(20)-H(51) | 106.912
C(1)-C(6)-H(34) 121.458 |C(14)-C(15)-H(42) | 109.355 |O(7)-C(22)-C(23) | 120.202
C(5)-C(6)-H(34) 118.192  |C(14)-C(15)-C(16) | 109.997 | O(7)-C(22)-C(27) | 120.814
C(5)-C(6)-H(34) 118.192  |C(14)-C(15)-C(19) | 109.439 |C(23)-C(22)-C(27) | 118.981
C(4)-0(7)-C(22) 113.937 |C(14)-C(15)-H(42) | 109.355 |C(22)-C(23)-C(24) | 121.179
C(4)-O(7)-C(22) 113.937 |C(16)-C(15)-C(19) | 109.812 |C(22)-C(23)-H(29) | 119.111
C(1)-N(8)-C(9) 130.901 |C(16)-C(15)-H(42) | 108.758 |C(24)-C(23)-H(29) | 119.710
C(1)-N(8)-H(36) 111.117  |C(19)-C(15)-H(42) | 109.462 |C(23)-C(24)-C(25) | 119.524
C(9)-N(8)-H(36) 117.982 |C(11)-C(16)-C(15) | 109.571 |C(23)-C(24)-H(30) | 119.518
N(8)-C(9)-0(10) 123.046 |C(11)-C(16)-H(43) | 110.187 |C(25)-C(24)-H(30) | 120.958
N(8)-C(9)-C(11) 115.177 |C(11)-C(16)-H(44) | 110.225 |C(24)-C(25)-C(26) | 119.813
0(10)-C(9)-C(11) | 121.777 |[C(15)-C(16)-H(43) | 109.761 [(24)-C(25)-C1(28) | 120.269
C(9)-C(11)-C(12) | 109.913 |[C(15)-C(16)-H(44) | 109.973 [(26)-C(25)-C1(28) | 119.918
C(9)-C(11)-C(16) | 110.202  H(43)-C(16)-H(44) | 107.092 |C(25)-C(26)-C(27) | 120.515
C(9)-C(11)-C(17) | 109.677 |C(11)-C(17)-C(18) | 109.932 |C(25)-C(26)-H(31) | 120.592
C(12)-C(11)-C(16) | 109.477 |C(11)-C(17)-H(45) | 110.965 |C(27)-C(26)-H(31) | 118.888
C(12)-C(11)-C(17) | 108.980 |C(11)-C(17)-H(46) | 109.955 |C(22)-C(27)-C(26) | 119.979
C(16)-C(11)-C(17) | 108.648 |C(18)-C(17)-H(45) | 109.193 |C(22)-C(27)-H(32) | 119.274
C(11)-C(12)-C(13) | 109.886 |C(18)-C(17)-H(46) | 109.765 |C(26)-C(27)-H(32) | 120.741
C(11)-C(12)-H(37) | 109.950 |H(45)-C(17)-H(46) | 106.980

Lol gdol gbmosgdools geroegdols gd@g30 bofoeszoli — NO, -0l dobdognby
©5dM 30 oy gdoesh hobl, ™I m@ogg dgdmbgggsdo mgolbmdb@ogo Ly@osmo gOmo ©s
030395. gl ©sdm gowgdbymgdgdo Jmzgdygmos bobobgdby 2 s 3.
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bobobo 3. gbmog3ool (AH) ©sdmgowgdygmgds Ggsdiools
(Ren) gom@obs@byg 2-bo@@msbogmogolsngols

LobEgdol gbmoados wolsfgol'do 0b®wgds Ren = 2.05 (2.15) 3bodgbgenmdsdwy,
@0l Igdpgasi ol dmbm@Embydse  dEodegds.  s@ogsiool  gbg@yos  6-bo@@m-
bofo@dolbomgol Bgoeagbls AAH" = 7103x-5 (Ren = 205 A), bogm 2-60f@mbofo®-
dobomgol AAH"=1008 jx- (Ren= 2.15A). ®@o0gg 9990bggs080 bop@omgdols 36m3glo
90bomg@dgeos (AAH = —-26643x ©s AH = —=29623x dgbodsdolow). o@ogsiool
9690200Ls s [omdmJdbol gbmogn3ools bogangdo 3b0dgbgenmdgdo 2-bo@@mbsfo®dols
Fo®dmJdbols dgdmbgggedo doygmomgdl o3 dods@mygangdom @godiool gobbm@zogag-
3ol 93939l omdommdaby, Goz gglodsdgos H 3@ L3gdddaem dmbsigdgdl.
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©5Lobmgbgdyeo

(3bGogro 4, 5).

bog@mgdol g gbogrmds s swbogmdbds  @oagboen  0]bs
06g30sFomgao, do®Omgym-dsabo@y@o s dob-L3gdBOygemo dmbsi3gdgdols Loggydggm by

3bMogo 4. bsgdmgdol (III-XIX) bmyoghmo mgolgds s 0F L3gd@@gmo 3mbsigdgdo

R
bog@mo | e, | 39dLobo: | aodmbsgmosbmds, 0V UL3gd®@gdo, v, LI!
G- | gogeo, %
oc 1:1
B T2 I <70 3330(N-H), 3100, 3030 (C-H 5603.), 2908, 2845
168 (CH Ad), 1650 (C=0), 1210 (C-O-C).
181- 3290 (N-H), 3030 (C-H s6:0d.), 2908, 2845 (C-H
V| e | 053 61.1 Ad)1650 (C—0).
v |10 oat 658 3390(N-H),3050(C-H o603.), 2908, 2845 (C-H
Ad),1650 (C=0).
240- 3420 (NH), 2950, 2930, 2850 (Ad), 1670 (C=0),
VI g | 077 68.0 1210, 1050 (C-O-C).
182- 3290 (NH), 3050 (C-H >0md), 1640 (C=0),
VIE 1 gs | 06 909 1230,1035 (C-O-C).
Vi 206-1 04 816 3290 (NH), 3050 (C-H sGmd.), 2930, 2908, 2834
207 (C,Hs, Ad), 1640 (C=0), 1230,1035 (C-O-C).
X [ 176 45 604 3290 (N-H), 3030 (C-H s603.), 2908, 2845 (C-H
177 | Ad),1650 (C=0), 1530 (CI),1250 (C-O-C).
s, 3370 (OH), 3080, 3065 (C-H s®md.), 3300 (NH),
X || 054 62.1 2930, 2840 (C-H Ad),1650 (C=0), 1270, 1050
(C-0-C), 730, 680 (C-Br).
on. 3380 (OH), 3070, 3055 (C-H s®x3.), 3300 (NH),
XL | s | 0.7 95.0 2910, 2850 (C-H Ad),1640 (C=0), 1250, 1050
(C-O-C), 740, 690 (C-Br).
a1 9 o 652 3090 (C-H s®md), 2916, 2854 (CH, Ad), 1650
122 (C=0),1350 (N-0), 1250 (C-O-C).
| B s 088 3447 (N-H); 3090 (C-H s®m3.), 2915, 2854 (CH,
153 ' ' Ad), 1681(C=0), 1342 (N-0), 1265, 1234 (COC).
7. 3317 (N-H); 3108, 3070 (C-H >@®d.), 2908,2854
XIV | 55| 065 593 (CH, Ad), 1697 (C=0),1334 (N-O), 1272, 1234
(C-0-C).
7 3448, 3371 (N-H), 3090 (C-H >®®3.), 2928,2850
XV | 5| 086 923 (CH, Ad), 1689 (C=0), 1342 (N-O), 1265, 1242
(C-0-C).
2 3278 (N-H), 3090 (C-H >®¢d.), 2908, 2846 (CH,
XVI | 5o | 065 902 Ad),1650 (C=0), 1581, 1350 (N-O), 1288, 1249
(C-0-C).
2 3379 (N-H); 3090 (C-H o®md.); 2930, 2908,
XVIL | 55| 073 86.9 2854 (C,Hs, Ad); 1650 (C=0); 1581, 1350 (N-O);
1280,1056 (C-O-C).
68, 3290 (N-H), 3030 (C-H s60d.), 2908, 2845 (C-H
Xvir | e 091 90.1 Ad),1650 (C=0), 1530 (CI), 1342 (N-O), 1250

(C-0-Q).
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3bMogo 5. >05356@5b63gd3g39e0 begogdmo sbogmowobs ©s> bo@@msbogmogols
IH © BC 396 b3gJB@ gm0 3mbs(39dgdo

bog@mo H 43¢ (DMSO-Dy) BC 33¢% (DMSO-Dy)

5 9.82 (s, | H), 7.44 (d, J 8.8 Hz, 2 H), | & 167.8, 148.7, 135.0, 124.5, 119.5,
Il | 6.86(d,J8.8 Hz, 2 H), 2.11 (s, 3 H), 2.01 | 76.5, 42.2, 35.5, 30.1, 23.8
(s, 3 H), 1.75 (m, 6 H), 1.55 (m, 6 H).

5 10.18 (s, 1 H), 7.94 (d, J 7.0 Hz, 2 H), | & 165.2, 149.3, 135.0, 134.8, 131.3,
7.67(d,J 8.8 Hz, 2 H), 7.58 (t, J 7.1 Hz, | 128.2, 127.5, 124.5, 120.9, 76.7, 42.2,
1 H), 7.52 (dd, J 7.0 Hz, 2 H), 6.94 (d, J | 35.5, 30.1

8.8 Hz, 2 H), 2.13 (s, 3 H), 1.79 (m, 6 H),
1.57 (m, 6 H).

1A%

8 10.07 (s, 1 H), 7.48 (d, J 8.8 Hz, 2 H), | & 168.6, 148.9, 136.0, 134.9, 128.9,
V| 7.33 (m, 4 H), 7.24 (m, 1 H), 6.87 (d, J | 128.2, 126.4, 124.6, 119.5, 76.6, 43.2,
8.8 Hz, 2 H), 3.60 (s, 2 H), 2.10 (s, 3 H), | 42.2, 35.5, 30.1

1.75 (m, 6 H), 1.55 (m, 6 H).

8 9.01 (s, 1 H), 7.52 (d, /8.9 Hz, 2 H), | & 175.5, 148.8, 135.0, 124.3, 120.7,
VI | 6.85(d, /8.8 Hz, 2 H), 2.12 (s, 3 H), 2.01 | 76.5, 42.2, 40.7, 38.3, 35.9, 35.5, 30.1,
(s, 3 H), 1.89 (m, 6 H), 1.76 (m, 6 H), | 27.6

1.70 (m, 6 H), 1.56 (m, 6 H).

5 8.95(s, 1 H), 7.52 (d, J9.1 Hz, 2 H), | § 175.4, 155.0, 132.3, 121.8, 113.4,
VII | 6.84(d, J9.1 Hz, 2 H), 3.71 (s, 3 H), 2.01 | 55.0, 40.6, 38.3, 36.0, 27.6
(s, 3 H), 1.89 (m, 6 H), 1.70 (s, 6 H).

8 1.704 (6 H), 1.9 (6 H), 2.02 (3 H); 6.90-
6.92 (dd, J 8.94 Hz, 1.5 Hz, 2H); 7.143-
IX 7.161 (d, J 8.87 Hz, J 2.45 Hz 1H); 7.381-
7.399 (dd, J 8.94 Hz, J 1.5 Hz, 2H);
7.654-7.677 (dd, J 8.87 Hz, J 2.45 Hz,
1H); 8.025-8.030 (d, J 2.45 Hz, 1H); 9.33
(s, 1H).

§9.75 (s, 1 H), 7.75 (d, J 8.8 Hz, 1 H), | & 211.1, 175.8, 130.4, 128.0, 125.8,
XV | 7.51(d,J2.6 Hz, 1 H), 7.34 (dd, J 8.8, 2.6 | 120.0, 78.6, 41.9, 40.6, 38.4, 38.1, 35.9,
Hz, 1 H), 2.15 (s, 3 H), 2.03 (s, 3 H), 1.76 | 35.9, 35.3, 30.1, 27.4, 27.3

(m, 24 H).

§ 9.62 (s, 1 H), 7.65 (d, J 9.0 Hz, 1 H), | & 175.6, 155.7, 142.8, 127.3, 125.0,
XVI | 7.49 (d,J3.0 Hz, 1 H), 7.30 (dd, 7 9.0, 3.0 | 120.3, 108.8, 55.9, 40.5, 38.2, 35.9,
Hz, 1 H), 3.83 (s, 3 H), 2.02 (s, 3 H), 1.88 | 27.5

(m, 6 H), 1.70 (m, 6 H).

59.61 (s, 1 H), 7.65 (d, J 9.0 Hz, 1 H), | § 175.6, 155.0, 142.7, 127.2, 124.9,
XVII |7.46(d,J2.9 Hz, 1 H), 7.29 (dd, J9.0,2.9 | 120.7, 109.3, 64.0, 40.5, 38.2, 35.9,
Hz, 1 H), 4.10 (d, J 6.9 Hz, 2 H), 2.02 (s, | 27.5, 14.3

3 H), 1.88 (m, 6 H), 1.70 (m, 6 H), 1.34 (t,
J 6.9 Hz, 3 H).
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13" (C-H 56035810 doGmgols), 29102830 1" (C-H spsdsb@obols), 1670-1640 13" (>C=0
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30mFHMbgol; CoH o CsH xa9aol 30mAmbgdo oderggosh Loabogols ggenols 7.29-7.65
346-bg  ©ydagBol  Loboo.  UL30b-L3oby®o  YO®ogOmJdgogdols  3obLEHSbESL
dbodgbgammdbds  (J = 28 33) owesbdy®gdl, ©md  bod®m-xagaol  hobsi3gergds
bo®3ogaogds Cp-mob [111].

BC 330 139Jp®To (Bob. 11, 13) Bg0603693s 50odsbBo@ols @spogsgolismgols
sdsboliosmgdgamo 4 dmsbmJdol Logbsgno ggerols 27.6-40.7 3.6. ¢9656do s Logbogno
39000 550 3.6-bg, @mdgaoi Fgqlsdsdgds CHs xauaol 36mEmbgal (VID. C 33
139J®®do gobodbgds sxMgmgyg goMdmbogolis s ggbogols xa1xgdol bobdo®dswols
>@™Igdolomgol wsdsbosliosmgdgamo dmsbmJdol Logbogngdo dglsdsdobow 165.17-175.57
3.0.6. o 11337-155.73 3.9.6. ©66946To.
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©306©gds  dmmgigmado  dsbgdol bowowggdo (M), bomm  Jmmgsgmea@o  0mbols
sbaghgols dgogaoe  Fo®dmJdbogro a@egdgb@yemo ombgdols doby®o Lowowggdo
(m/z) bomanse Fo®dmohgbgb Lbgowslibgs os@mdgdols o6 s@Emdms xa9xgool dmbanghgols
0obdodgg®mdsts [112, 113].

hggbl  dog®  slobmgbgdymo  bogdmgdols  (I-XVII)  3ob-L3g]@@gdols
3065399980 (bob. 8 s 9, bGogo 6), 39GdmE, JmmgsgmaGo (M) ©> BOEIg6-
Baero 0mbgdol dobgodo, dggbodoedgds Fomdmwygboa LEA® Y] 9@ gdl (Lqgds 2, 4).

4-39000 Jbo-N-(1-spsdsbGmogn)sbogrowols  dmagggeg@o  ombol  g@oadgbd o0
(Lgds 6, VII) gomoemgmse @sdwgbodg dods@mgegdomn dodwobs®gmdl. 3@migbo
0§ 490> 3o@dmboaol xa1x0l #@sadgb@ol dmbenghgom, dgdpgy bpgds sdoydo ©s
d90mJbo xa9x0l GOS2dgbRo30s s dSEsdobGomol xaygnol dmbanghgs, @mIganls
‘dgglododgds 3gdd®ol doJLodseny@o 3oz0 135.1.
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-31
149.0 (5.4) 169.1 (2) ‘m 200 .1 (13.7)

bJgds 6. 4-3gm@Jlo-N-(1-505356@ o) sbogowols
o g 39060 0mbol B@sa396@ 5300
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SOMIsG Yo xR0l s sEsdsbGomol xaygol Jmbenghgs, Gmdgelsi dggbodsdgds
L3gJe®ol doJlodsenyydo 3030 135.1.

Bo ) 2L

(V) M* 405.2 (10. 5)—» 2552 (13.3) > 212.1 (2)

(NHCO)
/ \gk\
X

270.2 (2.3) 330.2 (2.2)

Ldgds 7. 4-(1-505856@ 0@ mJl0)ssdsb@momsbogmopols
dmagsamg®o 0mbol g@MSdgbGo30s

4-390m JL0o-N-(1-505d5bGmoen)-2-bo@@masbogowols dogen 9390900 0mbols
3®o8dgb@oiool (Ldgds 8, XVII) 3@mEgbo ofygds goddbmboenols s NH-xa9g0b
dobaoghgom, dgdwgy  bpgds sdoy®o s dgmmJbo-xaaol  R@oxdgb@ocos s
55d5b@ogols ol dobaoghgs, Gmdgaolsi dggbodsdgds b3gd@®ol dsJbodsgry@do
3ogo 135.L
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CHym QNH
74

46 ;
(XVI) M*330.2 (18.7) ———» 2842 (13.7)(C—> 210.1 (2.1)

\Q& (NOy)

D 135
302.2 (6.7) —22 - 168.1 (1.8)
(Ad)

Lgds 8. 4-dgomemJlo-N-(1-505856@m0w)-2-boGBmsbogmopols
dmaggamg®o 0mbol gMsdgbGo30s

4-(1-5©5356@ 0™ Jl0)-2-boBOMo©sdsb@momasbogrowols  Jmagggeyg@o  ombols
RMogdgb@ogos  (bdgds 9, XVI)  gohompdmygmse  @sdwgbody  dods@mye gdom
d0d0bomgmdl. 30mEglbo 0fygos l-ssdsb@oemdlo- s NHCO-xaqg0l dmbanghgom,
d9dgy  begds  sOMISEHYmo  xyYRol o sEodsbGomol  xaggol  dmbanghgs,
Omdgeolsi dggbodsdgos L3gdd®ol dsJlodsgny@o 3030 135.1.

s, QNH

-134 -46
XV)M*450.3 (8.1 316.1 (1.8) ——> 270.2 (1.8
(XV) (8.1) Td)> (1.8) (NO,) (1.8)
-43
(NHCO)
152.1(1.9) =75 227.2 (1.7)
(CeHs) T

LJgds 9. 4-(1-505856@ 0@ mJl0)-2-b0@OMoEsdsbGMomsbogogols
I gaamg®o 0mbols Mg o300

GbGomo 6. 5©05856@56Tgd339500 bmyoghmo Sbogrools ©s boGdmsboaowols
dol-b39 BB g0 dmbs3gdgd0
bog®mo doU-13gJB®gd0l 3mboizgdgdo, m/z (I, %)
VII 285.2 [M"] (75), 257.2 (6), 214.1 (2.4), 200.1 (13.7),
169.0 (2), 135.1 (100)
XVII 330.2 [M'] (18.7), 302.2 (6.7), 284.2 (13.7), 210.1 (2.1), 168.1(1.8),
135.1 (100)
VI 405.2 [M"] (10.5), 330.2 (2.2), 270.2 (2.3), 255.2 (13.3),
212.1(2),135.1 (100)
XVI 450.3 [M"] (8.1), 316.1 (1.8), 270.2 (1.8), 227.2 (1.7),
152.1 (1.9), 135.1 (100)
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3880930l gdamd gBodbyg 1-00bmosdsb@obols s 4-(l-s@sdsb@Gom)sbogrobols
3oM5bo@ Yo s 06g9]30YHo  ©osgegdgdol  Lofobsswdgym  mgoligdgdls s
095J300L9b65M05bMdsbY  gan 9B HMbmMbm@ Yo BgAm3gbol Gowogsmol yogangbols
dggobgdols  dobbom  gobgobmdogergm  domo  YOmogOmJdgogdbol  Ggoi0900
BJOM3963500MbIgogolimsb o 53gHoRgOm3gbmsb [114].

1-530bms©sdob@obo o  4-(l-s@sdob@oa)sbogrobo  do@mJammeowgdol  Lobow
dowgdaa  odbs dgbodsdobow 1-539@>d0mo@sdsbBobols [26] wo  1-(4-539@530©m-
39boa)osdob@obols [32] dgogs Jo@menobom.

> NH2 -HOOC _©
90 gdo
@COOH Fe

K — S

AMEgeeEo
> NH, « HOOC -
@ @NH2 ~
XX

Ny

1dgds 10. 1-5806morsd56Gsbols @ 4-(1-5@5356@0m)sbogmobols YHmogHm Jdgrgds
3900396 3506063g5g5bmsb

BJOM39635M0MmbIgogolimsb  0bgd@Gym  godblbgeeTdo  (gwg®o,  GHmergmaeno)
0953960900l gdgodmery@o  msbsgo®wmdom  YOmoghmJdgogdolsl  Igbodsdolo
do@oagdo dooo od3mlbagmosbmbdomn doowmgds, bogm @gsd3os 53RO BIO™M(396-
0ob 5@  30dEobsMgmdl sO(3 Gmeymendo wymgdols OML, sG3 FIGsmo bgbbmanols
5930 H®ogBHMAOSM@E0l gog@s@ol mobsmdbolisl, — dgobodbgds 309 Gomwgbmbom
gbe®ygJaool 3Omeygdol Fo®dmJdbe.

domgdymo dosMoggdol — RgOM39b3oMbmMbIgegs  SEsdsb@ogsdmboydols (XIX)
©> Q90396 3506Mb3gogo-4-505d5bF0mmagboasdmboydols  (XX)  of  UL3gdHegodo
3906036905 dnobmJdol Fgdwgao beoegdo: 3330 L, 3260 LI! (N-H), 3100-3030 19!
(CH s®mds@7ao), 2600-2550 131, 2210 LI, 1600-1640 13!, 1500 LI' (N-H, NH;"), 1590
B 1380 LI (C-0r go®dmJbogms@ols), 800 LI (NH;).

2.12. 5053563 56Tgd339a0 bmyog@mo sSbogowols ©s bo@®msbomowols
30bogg®o mgobgdgool dmegmgdo

domgmaog®s  oBoydo  bogdmgdol  (III-XVIID)  gobogy®o  mgoligdgdols

dergm 939096 LEAO 9B Mg0by ©5dm 3ogdygen gdols dopgegdols sbioggdow
9Jb3940396@ 00 dmbo39dgools bogydgge by ‘dgg0L{ogemgom “GomEgbmd®ogo
©5dM3oegdyemgds  —  LEOYIAO/mgolgdgdo”  (QSRR/GSAR). j3anggol  ‘dgogaow

53



dowgdygao  mgmeoygmo  dmbsgdgéo  Lodygomgdsl  odaoggs,  @ooagadmlb s
3obbm®30gmegl Loliydggeo mgolgdgdols 3Jmbg bog@mgdol dJobbmd®ogo Lobmgbo

[115].

b9dmowbodbyamo  dJopamds o ydbgdymos  dmangiymg@o  bLEOYIH YOOl
®oibgomo Lowowol {omdmagbsbyg. olobo godmmgeomos 30®MEsd0M0 sgram@omdols
d9'd39mdom s (3bmdogros, OMyMA 3 Joagigy@o ©glgModGmagdo. dsm  dm@ols
db0dgbganmgobo  yydopegds  gmdmds  ©glgMo3dmagoby  woxgydbgdym 3B ™-
3O geosiosl [116].

aobgobogrmm  dopamdols dmgeng ULgds. ©@ogydgom, O™ 57, 852 ..., Sy (33E0O©0
Lbowopggdos, GOmdggbo  ULbgowsbbgs  dmaginma®  g9besdgbdl  [omdmowygbgb.
yggemobg  bdodo  aoboboansggh  dglodsdobo  Jmergsgeryg@o  osy®sdol  Ji3g30l
(Imgdgwgdol) Fgll n-L. Jiggolb (BmJdgegdol) Fabol @osmgbmds ©sdmowgdaeos
s@™Ims @obgbyg ob mgm@oygmo ©osy®sdol 3mbRgJlEdo — Lodsmerols @oibgby.
09Iz G530mbsgy®o LEsBobE03®0 dowgagdols sboggdow Loko@ms

doagggegdol  Fo@dmeagbs  0dogg  Loa®dol  3g9J@m@gdom  (sby  dmengs9ey@o
©glgMo3Bmmgdols  @ogom). sdo@mad  aobgoboansgm  (geoo  Lowowggbol  bodydms

XdanL: 1, ..ty Loo m Igedogos oby  ©@odmyzoegdgmos  asblobognggen
do@gggesms Inbozgdms dobol JoEygmmdologsb. bgdmswbodbymmo gybosdgb@dgdo
bobosm@gdosh  2oblabmgdymo  gybjiogdom.  dogomoml  [o@dmowygbls  5@EMdols
996053 gb@Gydo  Bobogy®o  mgolgdbol @oibgomo dbodgbgermds.  sIygo@oE, ®mY3o

dbome g9bosdgbBol Ji3930L (3mddgogdol) Fgll gobgobogsgm, dogomgdm:
0 _ .1
f(s)=p;p,

bogs(s, P’ — séob i J3930L (Imddggdol) Fglol LoFyobo gobogyg®o mgolgds,
bogo p' — J39306 (BmJdgegd0l) Fabol Ledmamem §g@@omo. Boboggdo mgolgdols
dogoomgdos o- o T-dYbEgdo, g gdBOmYs@YmBomnmds ©s  o.d. sdo@md  hggb
dogogo®mm  30meydBol  gobogy®o  mgobgdol  Jiggol  Fabol  ggddm@sdwpyg f,
Omdgeolisi goohbos n-ol Gmeno mgolgdomo dobosbosmgdergbols @os3sbmbo.

53BM M@ gasi300l  g9JBmdgdo  aoblobwg@ymos,  Omym®@iE  n-ob  Feao
0ngobgdomo  doboslbosmgdbengdol  osdsbmbol  dJmbg £ g9J@m@ol  bsbmgsebo
B®SbLBM@do0s (3o®sJdbs) m-oli o mgolgdomo Jobslbosmgdengdols ©0s3sbmbols
dJmbg a 39dBm®To. HOSbLGm@Isz0s InEgdyeos 3g@bgemols ds@@ogom (K):

a=1K

ob g9bJzoydo gm®don:

a(t):J.K(f:S)f(S)dS 390bgemol  do@®oisl  (K)  ofgl  mgolgdomo  dsbsbios-
095 gbdol os3sbmbo (n, m). a g9J@mAL ymggemngol 9J69ds m Lowowyg s sdo@md
©5dM 30 dymo 5@ >@0ls Jmgrgsmgeols Loowgby. 3g@bgeno Imgdymmos Lbgowslbbgs
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sin tr(s)

tr(s)
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K(t,s)=
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PCA- bsTgogmgdom. ©gbg@odgmeo — GETAWAY
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Factor2: 2.70%

Factor2: 21.57%

]

RO R

&

Ao b
Az
4
6 b

-18

-15 -10 -5 ] L] 10 15

o Active

Factor1: 47 36%

bobobo 15. 33390@op godmbsdgmo gdl3gmodgb@mo Logowols (outlier) 5edmbgbs

2.0

PCA- LbsBgomgdom. ©gbg@od@meo — Burden eigenvalues

2458t
20F
15}
1.0
05
0.0
05
1o
1.5 |
2.0
25t
a0 f

-2.5

-15

-10 -5 0 5 10 15 20
Factor 1: 96 .50%

o Active

bobobo 16. d3390@o@ godmbs@mo gdbdg®odgb@ o Lowowol (outlier) >@dmbgbs

PCA-U bsBgommgdom. ©glg®oddmco — Randic Bodol 0bgs@mosb@gdo
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309033939000 gegpoe  ©oEpobes, @md  bagggmgbo dmrgmgdo  dowgdger
06> GETAWAY ©glg003@magool obdo®gdom. dmpgmmodgdols goblosbm@ogegd-
o 25dm3049690 Fodymo LEOYIHYOOL 3OmgJBodgds (bsFommddogo gdizodglo
33o005@ 960, PLS) [123]. dmmgergbdols bo®olbols @olswygboe aodmgoygbgm xgocdgwobo
gogo@szos. 13 bogmogdgds  aodmgoygbgo  asdmaolsmgol s 3 bogmog®gds
Xgo0gobo  gogmosiools  Ggb@obomgol.  @slsggodggaos, gomgamgdol  Lobyldy
X350 g0b0 go@os300Lsl YROM sds@o oym. Inwgmgdols sbisygdoe godmygbgdeyya
0dbs bog@mgdols Bobogyg@o doboliosmgdmgdo (tme. ©o Ri).

doEgmo@gbobols gm@gamsiool bodgomm  3mgxoiogb@do ogm 0.92. PRESS-og
Logdome  godao oym (gbeA. 7). dglsdargdganos gJl3g@modgbd o s aodmmgaogno

d609gbgenmdgdols  asdmyganggs  (3bé.  8). bogdmgdo VI, XV, XVII  Jdbosb
gogows300l Bgb@Bo®gdol xaunb.
3bMogo 7. dmpgegdols LEHSGOLGZPYMO 35@M5TgBM oo
Latent|R*56 Y [R*o6Y | R*66X | R*66X | R’ R’ Sc. Sc. Sc.
Var | 35@gds Lod. do@gds | Lo towo- | Rrogol | PRESS, | Press, | PRESS
Ne Loowg Lowowyg| mgols tang R¢ lod.
bowowyg
1 10.391833]0.391833 |0.286528|0.286528| 0.577891|0.205776| 2.254355|1.727976 | 1.991166
2 10.286881(0.678714 | 0.275862|0.562390| 0.611797|0.745632| 2.094057| 1.922039 [2.008048
3 10.033169(0.711883 |0.206076|0.768466| 0.666069|0.757697| 1.780881| 1.833227 |1.807054
4 10.041860(0.753743 | 0.109336|0.877802| 0.670454| 0.837033| 1.763578 | 1.837925 |1.800751
5 10.121957(0.875700 | 0.023599| 0.901401| 0.886302|0.865099| 1.268438| 1.445234 | 1.356836
6 10.028227|0.903927 | 0.048229(0.949629| 0.910597|0.897258| 1.211559 | 1.240578 |1.226068
7 10.025273(0.929201 | 0.030173|0.979802| 0.912324|0.946077| 1.198989 | 1.180627 |1.189808
8 10.023788]0.952989 | 0.004540|0.984342| 0.939416|0.966562| 1.389769 | 1.137673 | 1263721
gbMowo 8. gJl3g®H0dgb@msp asmgmommo R/s (vs.)
t R:. t R+
Ne @ ’ o> >
2OMGED. AOM g, 9Jb3. 9Ju3.
1 184.9834 0.518455 178.5 0.60
2 126.5095 0.704182 134.5 0.65
3 142.8738 0.705937 134.5 0.73
4 102.3756 0.591046 121.5 042
5 154.5519 0.776873 152 0.80
6 128.6926 0.633454 128.5 0.65
7 171.7885 0.867685 173 0.86
8 167.9010 0917788 169 091
9 1932231 0.447994 206.5 040
10 166.1550 0486902 166.5 0.50
11 178.3934 0473237 160 041
12 170.2936 0.525245 181.5 0.53
13 198.3374 0.549713 240.5 0.77
14 175.8185 0426382 176.5 0.45
15 2263155 0.555867 226.5 0.55
16 183.8285 0.146642 194.5 0.17
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2.13. 56@060m3mBMmbogmo ©sd3sgo Log@gdo s jmblgmgg@gdo
Sbo@o 35®Mdmxybjzon®o mmogmbogemJlsbgdols s
S0mEMY0HoE 5JB0Ydo bsgHmgdol dsbsby

XXI-g Loygabol @obofyoldo Fo@dmgdyan odbs Lobmgbymo w©s dybgdocdogo
3o 0dg®ygao  dobogrgdol  Godmem  osbm®E0dgbGo. odogg @O®L, sAOLgdmMdL oI
doboam gdols ©ob0sbgdo-obsway®gdols «bs@ols 3Jmbg Lbgowslbgs sa®gboygyao doz®m-
m®a5b0bd0 [41, 42], Gmdgmons bgdmddgogds 3m@odgmgdby bom@Eogmegds  ®G0
30m@3gbom:  5)  3me0dgdgdols  domEga®ss30s,  MMAEgdoi  dogMOmm®ysbobdgdols
YOOl dybgddog  bogmogdgdsl  [omdmowygbgb  (3o@sdodo  bgdmJdgogds);
d) sMa30Maldodo dmJdgogds — dogMmmOAsb0bdgdol dg@odmerobdol 3GmEeJHgools
aogengbs. Lobmgby®o ©s  d9bgdbdogo  3modg®ymo  dobogrgdol  ©gAMSOS(3000
3odm( 3990 obsgodpols  dolIBodgdo  dogrosh  woos s gmgga{anoydow
do@os®EMdom mes®l dgoagbl.

Lobmgby@o dsbogrgdol dog@Omem@ysbobdgbol dmJdgogbobogsb ©si3gol gOm-gHm
Lodygoggdols Fo@mdmowagbl Lbgoslbgs 3maogyblioyg®o swdgboydo 3maodg@yeno
do@®0igdol  domemaog@s  oJBoy®do  bogdmgdom  dmE0gogo300m  doogro
d0moJBogdo  mgolgdgdol Jmbg sbogno  3m@odg@ygemo sdiEego  Lbog®gdols dgJdbs
[124, 125].

3oMEs  sdobs, Jbmg@oml  dBsgse  J3995boTo  GoBmmEss  3o3M (3980 gdsE00
Lolmgam-bodgy®bgm  3g@@u@oms  ©osgogdgdo,  @mdmgdoz  godm{ggyeos
Lbgoolbbgs  go@dm3smmagbyg®o  dog@mmaasbobdgdom  [126].  LodlLogbggdo o
bo®dgHgdo  gm@dodgdgemos  I3gbodgye  Jlmgomms  ©osgogdygmo  YxMgools
063 gbLoyg®o oymaxzol dgogyse. bogrol bggdol gglggools 3odm yobido®mdgdymmos A.
tunefacicus doj@m@560bdol dog®, B9Lggdol o ko@banols 3odem — X, campestris pv.
beticols o> 5.9. Logyg@omgdms, @M 5@bodbyeo ©osg50gdgdo >bosbgdgb Lolmgam-
bodgyy@bgm 339600 990L, o>7godglgdgb doom bo@olbl s dbodgbgamgboe 3069096
deolboganols bogmazgog®gdsl.

doRmd  33gbodgms  ©ogol  Lodygomgdgdol, olggg gmblgmgg®mgdols s
bbgoolbgs  d9bgd®ogo,  Lobmgbydo s  bgamgby®o  dsbogngdol  sbFodom-
3Omboymo sdi3ogo bog®gdobomgol sbhogro domsJGoyg®o bogmogdgdgdols Lobmgbo
Egolbomgol ggemsg od@yomados [127].

93565L3bge  Fangddo  L3gigoosmob@ms  aobloggm@gdbygan  0b@gdgll 039396
b0MsJBo®o dgBomm@asbyeo 3033g09Jbsg@mgdo, OMdgEms d5boby
dglodengdgaos @odbowgl dsd@gmoEoygeo, gubaocoyg®o s Lbgs sbsgmaoy®o
dmdgogools  3O0mEgBMMgdo,  SbFodomgm@mboygmo  sdiEego  Log®gdo o
3Mblgmgg®gdo, OMAmgdoi  gbodsdol  3md3mbozoslt  (dosgomomsw,  3meodg@d e
3M33mboosl, Losi dos@®ogoe  godmygbgdygmo odbgds Gmym®i  bmdogno, olyg
sbogno  3mer0dg®mgdo)  LOYmos  sboa,  13g30x0396  »mgolgogdl  dosbodgdgb.
3oblogym@gd e 360dgbganmdsls 0dgbls dg@dhgyemo domsBoygdo ©obsdo@gools sbEo-
d0mg3m@mboymo  dmJdgogdols  L3gB@ol  gogos®mmgdol, dowgdbymo  Log®gdols
Lbgoolbbgs  goJ@m@gdol  dodo@om (o,  Ggbo,  Ye@@soolgg®o  ©slboggds,
boby@dgmogo  mg@dgemo  bgdmJdgogds, LEsE0gy®o s  wobsdogy®o  dgdsbogydo
©5300mg9d0 ©o Ubg) dpg®smdol bsgombo. dgogase dgbsdangdgano  asbogds
Oom@a3  49bgdocdogo, bgamgby®o s Lobmgby®o dobogngdols ©o bozgmmdgdols
oBMZS S 538, obggg  YbOYbggegmgom  0bgds  dog@mmmEsbobdgdols,
bmgmgool,  d5Bgdogdols s .9, dogbyg  Dbgdmdgogdol  goygbgdamds o
3oboEan@gds, Mo  YbOYbggymal  ssdosbol  xobdOmgmmdols  dymds®gmdols
359X mdgligdsb.
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5b30d0m3OMboyeo  ©sdizego Loges®o m@ doMomse  3md3mbgbdl  dgozegl:
0@ MA0Mo©  5JBoy® bogmogAgdsl wo 3dm@odg@ye ds@d@oiol [128]. bmyogdmo
3@ 0x9b]3ogco  3gBgOmxskgydo  m@asbymo  3maodgo, dspsmoms,  dmero-
YOJgmsbygeno  geoslAmdg@gdo, 3o y@gmsb-s3@oms@gdo, 0mbmdgdgdo  ©s  .9.
Fo®doGgoom  godmoygbgds  do@d@®oEgdo  sbGodomgm@mboymo  wsdiego  Log@gdols
‘dgloJdbgemo [129]. 3m@odg@gemo do@®oiEs dgodgrgds sa®gmgg domgdygen  0dbsl
3@ 09g3mJloy@o golgdol doboby o@Boydo asbdbsoggdegdols msbwslif@gdom [130].

5bB0d0m3mOMboygmo  sdi3ego  Lagdgdols dglsddbgmow  m@sbymo  dg@ g m-
Nodgg®o  3m@odg@gdol, dop., 3meogmg@sdowgdols godmygbgds oG odgrggs oMy
‘d9©09390L, — doegdbygao ©sd3ogo  Lboxy®gdo  (dogogmomsw, d3gbsdgms  mgligngdols
3o8Lgmodgdolomgol) dgoo®gdbom bogmgd gansbBoy®os ©s gJldeygs@oioolols o6
065@h1bgdl  Lofgol  mgoligdgdl.  bgdmembodbyeo  @od3ogo  Log@dgdol  dmwogo-
3o3obomgols  hggbl  dog®  aodmygbgdygee  odbs  Lognogoydol  sGH™Igdmsb  gmm®-
sgm 3ognols @swogoerols dgdggero  Lognooydm@asbygmo meoamdgmgdo, Gmdagdoc
domgdya 0bs maogmm@ysbmdomoplogemJlsobgbols (MF-1) [131] 3g@g0nm@sw jogn-
53M0ms@gdmab (12 FA) — CH,=CH-C(O)OCH,(CF,)sCF,H [132] do@®mbogogodgbols
095J30000 1350900l go@ogobos@dm@ols mobomdolols (HaPtClg-oll 0.1 dmeno blbsdo
0bM3OM3>bmenTo):

nMe;SiO (MeHSi)a(MeZSiO)b<Me(Ph)SiO> SiMe;  +

C|m

+ mb CH, = CHC(O)OCH,(CF,)sCF,H —»

—=  Me;SiO (MeSiO)a(MeSiO)b<Me(Ph)SiO> SiMe;

m
CH,CH,C(O)OCH,(CF,)sCF,H

bows, a=0.3, b=0.4, ¢c=03; m=10

LJgds 11. meogmm@asbmdop@opbommlsbgdol (MF-1) 3g0gmmsm 30e0s3G0ms@gdnsb
(12 FA) — CH,=CH-C(O)OCH,(CF,);CF,H 30@(4)00150@0;@0(4)36015 Ggodi0s

slobmgbgdyamo  bogBmgdol  dmsbnddol  obg@sfomger  L3gd@®gddo  SiOSi,
SiCH3, SiCeHs, CH3 o CsHs xa983900l @sdsboliosmgdgar dmsbmJdol beoagdmsb (1040-
1090 11, 1425 131, 1440 LA, 1330 U3, 2970 U3, 1605 L, 3080 U3 gHmew
‘dg060dbgds HyC=C (sg@ools xa9a0), C=0 (gmgdymo xa9a0) oo C-F xaggol (CF,
X3 990) Esdsbslosmgdgaro dmobmdol beoemgdo (1640 LIL, 1720 131, 1330 L) [121].
06g@sfomgan  13gJd®gddo  dgobodbgds ogdgmgg Si-H xg9gol wodsbsbosmgdgemo
doobmJdols  bmangdo, o3 Si-H xgggol  s@oboger  (100%-3pg)  3mbggdlosby
BOy3gegolb [131)
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do@ogmg®sdogdol  [133] o g3mJloydo  gobols  ED-26-0l  d5boby
sdbopgdga  3md3mboFgdby BomEAsgBomsBgdol  Dgdggmo  meoymdg@gdols
©5d5@gos  0(gg3l  doOmamoydo  mgolgdgdols s mg@dgeo  dosbosbosmgdergdols
3o9dxmdgligdsl,  op®sd  bgdmowbodbymo  meopymdg@gdols  asdys®gds  domo
35dmygbgdolsl dbgemos.

Logroogdm@ysbygmo dnogoso@™mAgdols asodysdgools 3@miEglbols aods®m@Boggdols
dobbom podmygbgdym odbs sg@m@ms dog@ [131] dowgdyemo Lognoioygdol s@mdgdmsb
(MF-1-AMA-F3)  ©og4033009d9e0  3gHog@omol  xagx0bs ©s gom®dgdisggero
shogno 3o®Mdmeboyg®o meogmm@ysbmlogmJlsbgdo:

M
|

Me;SiO[(Me,SiO), S|iO (S|iMeO)b(SiMePhO)C]mSiMe3
R 3n(CH2)3_ O(O)C_ |C =CH2

CH,

Lowos, R=CH,CH,CF3; a=03,b=04,c=0.3; m= I0.
bJgds 12

-1575

-1625

-1675

-1725

-1775

AH, g%/dm@o

-1825

-1875

_1925 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] 1 ] 1 ]
28 2.7 26 25 24 23 22 21 2 19 1.8

RSiCa A

bobobo 17. gbmogr3ool (AH) @odmgopgdygemgds @gsodiools (Rsic)
3M@OE065E by 0-30mEyJGobsngols
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-1575

-1625

-1675

-1725

-1775

AH, gx/dma0o

-1825

-1875

-1925
28 27 26 25 24 23 22 21 2 19 1.8

RSiCa A

bobobo 18. gbmsan3ools (AH) @s3mgogdgmgds Ggsdiool (Rsic)
30@OE065E by B-30mEygdGobsngols

bobggdogddo®oygmo 3356@0-Jodoyg@o AMI dgomeom 4s3mgmgomgm Mm@ 0ym-
dgmoemagboendomoplbogmJlobols (MF-1), AMA-oll ©s dgoggoy®o 30moeddgdol
(MF-1-0  3m33ggdbo  AMA-0sb)  [Fo®dmJdbols  gbmogn3dongdo. Jow@mbogogmomgdols

30m39bo dgz0L§ogmgmn dgdegao dmegey@o Ggsjioom:

(CH3)3S10Si1(CH3)(H)S10Si0OSi1CH;3(C¢H5)S10Si(CH3); +
+ CH,=CH-CH,-O-C(O)-C(CH3)=CH, — dog@mgdols a @s B 36m9ddgdo

Lbofyolbo dobdogno MF-1-0l  dmenggygaol Lognoizoygdol s@mdgdlbs s AMA-ols
bobdo@bdopols s@Amdgol dm@ol (Rsic) swgdygan odbs 2.80 A. AMA-oly dosbanmgds
MF-1-0l dmagggesbosb aobbm@zogargdygan odbs 0.05 A-0560 S0X00.

LoliBgdol gbmoadools (3geogmgdols @odmgowgdyagds d9d@Gggo  bofomsgols —
AMA-ol  bygobE@as@ol  dgbododols  o5@mdsdwg  dobdoanbg  a30h39bgoL, @md  m@ogy
‘dgdmbgggsdo mgobmod@ogo Ly@osmo gm0 s 030395 (bobsbgdo 17 s 18).

LoliBgdol gbmsandos obosfyoli'do 0b®gds Rsic=2.30 (2.25) A db0dgbgemdsdgy,
ol dgdpgasi ol dmbm@mby®s  J3odEgds. o@ogoool  gbgdpos  o-
360E9JHobsmgol Vgowagbl AAH=1248 jx-l (Ren=2.30 A), bognm 36mw9d@obsngols
AAH™=1144 jx-l (Rex=225 A). ®@o0g9 9990mbgggeodo  dogomgdol 3@migbo  9abo-
ng@dymos (AAH= -=1993 35 ©o AAH= -1912 3x dgbododobop). o@ogsiool
9690200L  bogemgdo  3b0dgbgermds  B-3@meydol  Fo®dmJdbols  dgdmbgggedo
dogmomgdl 53 dodoGmygangdomn @ godiool asbbm®Gogagdol ¥dgdagl sepdommdsby,
@o 999bodsdgds PC 336 L3gddoOumm dmbsigdgdl.

slobmgbgdymo  msbsmmoamdg@gdol  swbogmds  wowygboge  0bs  0bg@es-
Fomgero L3gB@gools dmbsigdgdols Logndgganbg [131].
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5bB0d0mgmGOMmboygmo  w@sdzego  Logdgdobsmgol  domsdBoy®d  3md3mbgb@ow
‘dg3o0hogm  5©odsbBHobdgdggemo  boG®msboaowgbols (XVI=-XVII) @oomps@m- ©s
©0dOMIsGModos@goo, yogomgoolifobgm @o Lofyobo @opsbogbols ©s dgBomols
0@ MA0YM0  5JBHoPYOMbs s M@ odgdya  JosB@oEobmsb  odmer-odm@ydo  ©s
Tyomdoymo 339b0L FomdmJdbol ¢bs@o [106, 134, 135].

hogo@o®gm >05dob@Robdgd339800 bo@®masbogogdols 90 9JBOmbyeno
LA@YJHYOols s  3mI3agdbFo@dmJdbols  9bs@ol  3ganggs  bobgg@owgddo@oyemo
33560 90-Jodoy@o dgmmepomn AMI [109, 110]. asbglobwgmgmn domo gbgdag@ozaero ©s
39039B®oygao dsbobosmgdagdo, s@H™Igdby 989Jd M0 Igb@gdo ©s gargdB®mbyao
olobangds SAMIYA M@0 gdby (ge0gdBOmbyeo Lodggdogg).

H{45)
6obobo 19. 4-3gmer Jlo-N-(1-505356@m0w)-2-bo@@msbogopols 3D 8m@geo

bobdo@dools  Cip o@mdol  dgbmodger  sA™Igomsb  ddol  Log®dggdo  ©o
bogogm;]G(?)m d”{]mbaaao (4C1-C11-012 = 120.20, ZCl-C“-NB = 125.0° ggo 4012-C11-N13 =
114.7°) 3ogmomgdls dobs doGomswow sp? 306MoEobgdyem doamds®@gmdoby. gobydswols
>@mdo Op, Omaym®i dobo  Logoggbdm  ggmbggdols dbodgbgammdgdo  a30hg39b9dLs,
0dgmagds  sp? 30dGoobgdgm  IpgymIo@dgmdsTo. sbm@ol  s@mdgdo Niz ©s Ny
LogogmgbBm 3gmbggdols 3609gbgermdgdols (L Cii-Ni3-Cis = 130.1°, £ Cy1-Ny3-Hyo = 115.1°,
ZC14-N13-H40 = 114.7° Q)o ZC15-N2()-021 = 119.40, ZC15-N2()-022 = 118.40, 4021-N20-032 =
122.2°)  dobgogoon  0dymxgdosb sp’ 306M0obgdbyan  Jamdodgmdsdo.  gobydswols
>®™dgdo Oz o O, Omgm®OE dosmo  bogoegbBm  ggmbggdol  dbodgbganmdgdo
230h39690L, 03909393056 sp? J0dGoobgdam Jamds®gmdsTo.

5®™MIgoby  godwmdomo  IYbEgdol  Lowowgms  (gbGogo  9)  sbogrobo
330h39690L, O™ 3m@Fgboomy@se  gegJBOMbmmbm®ya 5GMIgol [omdmowygbgb
012 (q12 = -0.3499), Nis3 (q13 = -0.3559), Oy (q21 = -0.3523) QS O ((]22 = -0.3464). o@mamo
0®d0@ o gdol gangdB®mbymo slobargds (3bGogro 10) g30h39690L, O™ gobadowols
s@™Igdols  gOm-ghmo  gaogdHOmbyeo  Fygogmo  0dgmygds 25 m@bo@og by
[9e0gdBOmMbymo obsbangds 1.91694 (O12), 1.94239 (021) s 1.94264-05 (022)] s dom
dggdeoom  IgBools  sGMmImsb  6-6dol  [o@dmdbs  mbm@gen-s(393@ ™ Pero
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d9dob0b3om. Joygbgosgo Nz o@mdol 9xR@M  Jo@oo  YoMYMB0MN0  BoOMS0M0
IgbBobs, gow®g o530 gobydowol s5@MAgdl, ol o@ dgydenos Ig@ogols SEMIMNSb
bdol FomdmJdbs wmbm®yga-sJi393@mdygemo dgdobobdom, @owasbsi g gdd®mbyemo
Vyg0ao0 034mx3g6s  dodMoobsiools o0M9dg o®@hgboan 2P, @boGom by
(920 9dBOmbyao slobangds 1.64381-00).

3bGomo 9. s@®Ims odpmdomo IgbGo (q) s ggdBObymo Lodggtogg [qi(d)]

>AMo, | GoOPMdomo | gagdBHO®mbymo | sGmdo, | GoBmdomo | g gd@®mbymmo
i d9b@o, q; 10d 330039, qi(d) i dgb@o, q; L0d 330039, qi(d)
Ci -0.0492 4.0492 Cos -0.0793 4.0793
G, -0.1418 4.1418 Hos 0.1089 0.8911
C; -0.1025 4.1025 Hog 0.0940 0.9060
Cy -0.1501 4.1501 Hy; 0.0958 0.9042
Cs -0.1002 4.1002 Hog 0.0854 09146
Co -0.1429 4.1429 Hyo 0.0829 09171
C; -0.1495 4.1495 Hso 0.0907 0.9093
Cs -0.1514 4.1514 Hj, 0.0977 0.9023
Cy -0.1506 4.1506 Hs, 0.0752 0.9248
Cio -0.0992 4.0992 Hs; 0.0832 09168
Cu 0.3186 3.6814 Hi, 0.0942 0.9058
On -0.3499 6.3499 Hjs 0.0859 09141
Nis -0.3559 5.3559 Hig 0.0831 09169
Cis 0.0951 3.9049 Hj; 0.0848 09153
Cis -0.1144 4.1144 Hsg 0.0763 0.9237
Cis -0.0966 4.0967 Hso 0.0935 0.9065
Ciy 0.0702 3.9298 Hyo 0.2627 0.7373
Cis -0.1598 4.1598 Hy, 0.1845 0.8155
Cio -0.1181 4.1181 Hy, 0.1512 0.8488
Ny 0.5678 4.4322 Hus 0.1581 0.8419
O -0.3523 6.3523 Hys 0.0771 0.9229
Ox -0.3464 6.3464 Hys 0.1165 0.8835
Oy3 -0.1994 6.1994 Hye 0.0763 0.9237

gbGogo 10. 5@m®3ms mBdoGomgdol gangd@®mbamo slobagds

>@®™do 2s 2px 2py 2p,
Op 191694 1.51058 1.51145 141088
N3 145609 1.13976 1.11621 1.64381
0y 1.94239 151424 1.10836 1.78730
0y 194264 1.59843 1.79715 1.00817

sdggodop, dmagigasdo s@ol bodo 3m@Egbgosgygdse  gegd@®mbmombm@ygao
>@mdo — Opz, 021 @5 O, odol godem dob dgyderos d-3gBoegdmsb  (o®dmJdbsl
3OMAOEobsogmo bogtmgdo LJgdsbg Imzgdyemo zogeols Loboo:
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C=—0
s
HN Q/ ;\/’
\ I’O
N
OR
Lgds 13

Lo, M dglsdsdolo dg@omols ombos.

50053563 obdgd339e0  boGBmsbogowgdol (XVI, XVII) dglodsdobo  30d3eng]l-
bogtmgdo  [136] dogomgm  gomobma-{gsablbo®@do  joedoydol  om@sEmsb  ©o
d@MI>GMob domo YOm0 gemJdgogdom:

RO—Q NHCO@ + Cd(R'03), —> RO QNH— i @

0" Cd(R/o3>2
XXI-XXIV

bows(s, R=CHs, R —J(XXI) R = CHs, R/ =Br (XXI);
R = C,Hs, R/ = J (XXIII), R = C,H;s, R = Br (XXIV).

IJgds 14. 5058563 56Tgd339500 boG@msbognowgdol oomEs@m-
©5 ©03AM3>EMoEdosEgdol Lobmgbo

bogPmgdol  XXI-XXIV  dooboddol  0bg@sfomger  U3gdcgodo  dgdwgyo
N398900bomgols — 3448, 3371 13! (NH), 3090 13! (CH, s®m®d.), 2928, 2850 1,d! (CH, Ad),
1689 13- (C=0), 1350-1340 1,31 (NOy), 1265, 1242 1,31 (C-O-C) @sdsbolosmgdgar dmsbm Jdols
bomgdmsb  gomoe (gb®. 4) d90dhbggs  oms@-ombols s dOMIsE-ombolsmgols
©5doboloomgdgaro JmobmJdol bmgro 779 LI, 756 LI o 856 LA, 810 LI «4d693T0
‘dglodsdolow [137]; 30330 gJlbog@mgdols of L3gJ®®gddo bo@@mxyyaol
©sdoboboomgdgaro  LobTdody 1350 LI! obeobgds @ ~1504 LI s 1311 9!
JooboJdol  boaosw;  slggg, of  U3gd@®do  dgodhbggs  jomdmbognol  xauxol
Logogmgb@m  @bggol  dgbodsdolo  dmobmddol  bmenol @sdwgbodg  Foboigergds
(1040 L3I, @3 Jogmomgdl  oGdmbomols s  bodEmNanRol  SHsMGYS6
(IgBo3gd(339%0)  BOSIbH®MSb  2oM3399e  Jmem@obsgosby  (bgds  13) s
‘dgglododgds 3356 9O-Jodog@o aomgagdom Jomgdyer dgogagdl.
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bobobo 20. 4-3gmmJlo-N-(1-s0sdsbGeog)-2-boGHmsbognopols
©0dAM3>G™g5dosGol of L3gddmdo (KBr)

09O IYE00 Sboaobols dgonmeom oA gbog 0gbs 0 g@Imgrobols
G933905GH YO0 0bGHgMgoggdo o olobmgbgdymo bosgOmgboli dpa@smds.

Jowgdgao  3md3@gdlibogamgdo  165-400°C-0ls  0b@Gg@dgom o 30630396  msgolo
dobols  584%-U, gg@dme o3  Ggd3g@s@d o  o0b@gegoedo  bogds  dmengiygaols
M®aobymo bsfomol abBOyJaos (mgm@oygmo — 58.0%). Gogmse Jodwobs@gmodls
SOSMAOAb@0  BMoadgb@ols mg@dmaobo, 400—460°C Ggd3g@s@ydya 0bGg®gow do
doboll  @obsgodpo  dgoagbl  16.6%-U, @53  dggbodsdgds  1,0s-0l  dmEoggdsls
(mgm@ogeo — 164%). gL 935bolgbgano 0dagds gobpodopow ©s 10;-50, bmenem 10,
0og0l Ib®og, 5@ Fo®Imoeagbl dpa@o© bog@ml ©s sgomsw 0dengds.

O2obymo  BOadgbRol dmbanghols dgdegy wo®hgboano  Jowdoydol omws@Eol
0 g@dm@obo d0dobosdgmdls dgdogyo Mgsdcosms gOmmdaomdom:

Cd(I03); —» CdO + 1,05
LOs > 210,+1/2 0,
210, > L +20,

580°C-by  g9bemygngddo dggbedsdgds  gowdoydol mdbowol FomdmJdbsl. dsbols
©5bsgoMy0 dgoagbli 9.5%, (mgm@oyeo —10.0%).
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0 | 100 200 300 W) 500 EHJT,QC

bobobo 21 4-goeJlo-N-(1-505356@moa)-2-bo@@msbomool @oomps@mgspdos@ols
DTA (bsbo>bo o) s TGA (bsbsbo &) d0gpgdo

0 g@dma@ogodgB@ogmo  sbogrobol  dgmmon  Jowgdymo o gagdosb
3odmdpobody, Lsggenggo bogmogdgdol mg@dmenobo dodwobs®gmdl dgdogyo bjgdol
‘dglododolog:

165 400°C 400-460°C 0
NH—C CA(R'O5),] > CdO 220 .
[ - R,05
0O
/O\ +
\\O/ Cd(R'0y),

UJgds 15. 50003568 56Tg9339:00 boG@msbogowgdols oomEs@®- ©>
©03O™I>G ™ 3od0sG ool mg@dImeobo

Lo{golbo boG®msboamowol s dowgdyao 303 gdlbog@mol 0bg@sfomgamo s
0 gAIMyA530d9BHG0Ye00 sbogrobols ‘d9093900050 3odmdobady ‘dgoden gds
3035M5ymm, ®md dgBowols ombo  dglsdagdgaos  ©sI5EJbom  @sLFsdoeobrgls
bod®mobogool  sbmBol  ob  go®dmbogrols  gobydowol  n-gangdd®mbgdom, @i
domgdygao bog@mols gBoy® LMY PO sbsgobl Loko®mmgdl ©s ggemggols
©dmy3ogdgen  ™mdogddl  [omdmowygbls  dog@sd  gobsowsb  dowgdye  bogdonl
smdmahbes  Lafyol bo@@msbogomsb dgoodgdom R  ds@sgro  domemyoy@o
5JB0gOmds, Lodko@me hogmgosggm dolbo bsdHmddo Foddmopgbo.

‘dg30LFogmgmn @olobmgbgdymo o©sdsb@obdgdggmo bo@@mbsg@mgdols (Li]gds
4) s dgbododolbo 3md3eglbsg@mgdol XXI-XXIV (Lgds 14) sb@ods@g@oEowygero
> ¥9by0E0EYA0  oJBoydmds — asgmgbs  bmpog®mo  Bo@m3smmagbyg®o  Babd-
dog™mm®asbobdols: Fusarium, Pectobacterium aroideae, Fusarium arenaceum, Autinomyces
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Griseus b@©o-25b300050905bg. godmygagggdo ho@odws LoJo@mggerml dgiEbogdgdoms
s3oegdool b, 3gi3bmggaol Lobgermdol dm@Esbogol oblGo@y@Gol dogdmbomamyools
3obgma30a 9b5Jo.

aodmapoll  Jgegagdds  ohggbs, @®md  bogdhmgol XXII s XXII  goshbosm
LgergdBog®o  5bGodsJBg@ocooygamo  mgolgdgdo,  olbobo  ogegbgb  AmJLogy®

dmJdggosl o  Ubbgowolbgs of@oygdmdom  0mdyyboggb Loggerggo  g9e@ycgdols
bO@sLs o gobgomeMgosl (3mbBMmeo — gmsbmeno). bsghmo XXI-ol o@oy®mdsd

b ]Bg@os  Pectobacterium aroideae-ols dods®o 0.01 a/an 30bi396@®s300lol dgoaobs
04 399, 35dob, OmEgbsi bogOmo XXII-ols dgdmbgggsdo 0039 3mb3EgbGH®sE00l WML
b9dmJdggdols bmbss 0.7 33. bsgdmo XXIV  s@ssdBoyg@os  ombodbyeo  dog®m-
®25b0b3900L  Jododm,  0ydEs  ogangbgh  LybE  ob@oxubroiowy®  dmdgogosl
Fusarium arenaceum 65]& 9000l 30doM0, Gmdgeoi sbopa®gdl bmaog@o Lobmgbym
300X okg @ 3modg@l. 53 bog@mobogol 001 /e 3mb3gb@GSE00LSL
bgdmJdgogdol  bmbsd dgowaobs 02 33, beoepm  bogdmo XXIV-ol  dgdmbgggsdo
0.1 g/e0 3mb3gbB®o300lsl 03539 dodBg®osby bgdmJdgwgdol bmbsd dgo@gobs 0.1 3d;
001 g/eo  3mb3gbB®oE00lol  boghmgdols XXII s XXIII bgdmdgogdol bmbsd
‘dgoaobs 0.1 s 03 39 dgbodsdobow Pectobacterium aroideae s Act. Griseus-ols 30ds®0.

obobodbogos, MmI  5Esdob@obdgdigge  bodOmobomowgdl  doJBg®oEoyeo
0gobgdgdo asdmbs@ymo  ofgm gR@m  IsLogdow dglsdsdol  3md3eglbsg@mgdmsb
dgomgbom. dspsmomobosmgols, Fusarium arenaceum-ols ‘dgdmbgggsdo  bgdmJdgogdols
bmbod bog@molmgol XVII (Lgds 4) 0.1 g/ew 3mb3gbd®o@oolsl dgoaobs 0.1 33,
bogm boghmo XVI d5J@g®ogdol bawsbg gogangbsls o@ sbpgbl.

hggbl  dog®  olobmgbgdymo  3mI3egJlbsghmgdols  (Lgds  14)  doboby
©5353bogmn  bmpog@mo  dogHmm@asbobdol  dmJdggdol  dods®o  dwy@dswo
5bB0d0mM3OMboyeo  ©sd3ego  Lbox@gdo  9.(. ©o@obgdol  (wogsmgol) dgmmwonm
3M33mbgb@ms dslowsb (ED-26) [138] 5b @meameblibs®o@sb (3manosdowgmgdo) [133]:
Foboli{od osfmbogen do@@oiol 3meodgdl — 3m@osdogmg@ol  blbs®dl Gmenymendo,
dydogo  dm@ 3ol 300mbgddo,  mobomsbmbomn  gynds@gdom  asblsbwg@yao
GomEgbmdol, 2 @odol  dogdmm@asbobdol —  Fusarium, Glado-sporium  30ds®o
Fobslifo®  aodm@oa, hggbls dogd dowgdye  domemaoyg@sw  oJBoygd  3md3agl-
bogtmgol [139] (1-2850.%); Fgdegy, dm@gg0l 300HM69dTo 3md3dmboiosl gyds@gdwom
Jooxgogo@m®ols — MF-1-AMA-F;-ol 30033990 Gom@gbmdsls (3-5351.%) @os ¢gg@ols
9Omygommgobo  dsbol  FomdmJdbsdwyg.  dmam  LEoswosby,  3m@ogdmbowols
‘dgdmbgggedo, dowgdyga Lodygogrem Lodgsb@ol mbggoe dobol gydo@godoom godsdys-
0909l — 39Jbsgmoa gbosdobls (ED-26-0 dgdmbgggsdo), goxgboom obgammo 6960l
boboo [obol{o® dg@bgyan olsiog dobogasbyg (Bysgo, by, 3goli@dsls o Lbg) ©o
354m3bgdwom dogdbg  24-48 Losmols obdsgarmdsdo. odgodgdols dgdwgy, wobisiago
dobognols bgesdodmby Fo®dImoddbgds glmg@ogg®o og@bsbol, aeoego, dgdobogy®ow
303039, 9Omygo0mgobo mbgao ©sdiogo ggbe.

dopgdgeo  3mddmboiogdo bgandolsfgemdos, domo dmdboswgds @ Lokodmgdls
Aoy 39J60390 sodg@gommdsl, Fo®dmJdbogro wsdzsgo Log®gdo Ggdbmemyoydo
(g obBgbomds, ©sdi3ogo ggbols Fo@dmJdbols Loswgomy, gOmygemmgbgds, 3mero-
dgageo  Lodhygeol o  domod@doydo  3mddeglbog@mgdol  dgmogbgdomds) s
30b0gy®-d9doboggdo  3o®MedgBBgoom  (Hgbdgogymds, Ye@®soolgg®o ©slboggdols,
0 g@dyemo s d9dsbogy@o Jpy@smds) dgglodsdgds 30bbmdmogo sdiego Logmgdol
sbsgmaoyg®o Godol 3mddmboogdl.
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22. d-39@s5e0gdols 3033 gJlbsg@mgdo S©s356@56Tgd(339e00
30®5bools ©s JoE®sbmMbol ds5bsby

0B gOSAYM0sh  3bmdo@os, O®MI  5sdsbGobols  bmpogBmo  sbmEdgdggeo
bo(omdo, 39@dm, 4-(1-5sdsb@og)sbognobo, osdsbBobols  @oaol  s30bmdgsggdols
bo(om3gb0, 5053563 0b-1-3506mMb63gog5L do@sbowo bobosmegdosh godmm U3gdEol
QoMo gE@ma0Y®0 o5JBogdmdom, dom dm@ols ohgbgb 3meol god Lol s swsdosbols
099bmEgR030H YO0  30OYLol  sdmGAbggee  dmJdgogdsl [33, 140]. odogg EOML
063 9bLog@o gomsMEgds JoMdmMmbdgsgoms Jo®Msbowgdol s d0EASDMbgdol doboby
dowgdagmo  3OomOEobs3ogmo  bogtmgdol  godmggerggs, ®mdamgdoi  bobosmogdosh
dogomo 13930903960 dommaog®o sdBoygdmson [19, 21, 63, 141].

b9dmo@bodbyaosh  asdmdobodyg, 39O L3gJHoyms©  dogohbogm  s@odsb@sb-1-
3oMdmb3gogol  Jo@sbowols s 53gB™MboL  l-o00sdobBmom  do@sbmbol, @mama;
@b y@o  @oaobogdols s bmyog®mo d-IgBogol do@oangdol dobobg oboano
3OMOEobsaogmo  bog@mgdols  Jobbmddogo  Lobmgbo  @mam@E  mgm@oygao, oly
305]@0 3100 aodmygbgdols ngoglsb@olom, 920 9JBOMbm@mbm@geno S
QoM 3RO Y0 5ddsbEobol  @swogools  gogagbols  dggslgds dowgdiao
3OMAOE0bsE0YE@o bog®mgdols gsd30olygbo@osbmdsls s 393050390 domanmyoy@
5JBHodmdsbyg [142].

hggbl odmEebols Fo@mdmoagbs  5@sdsb@ob-1-35MdmMbIgogol do@dsbowols  ©s
5393 ™bols l-5005d5b@Gmoan do@®sbmbols d5boby bmy0g®H M0 d-dg@ogols
3OMOEobsaogmo  bog@mgdol  Lobmgbols  dgmmegdols  ©odydoggds, Lbgswslibgs
35JBmAgool  (Hgd3g@edyds,  Lofgol  jmd3mbgb@ms  dm@y®o  mobsgodomds,
30330 gJbFo@dmd Jabganols &odo, Lo@godiom 5Mg) o83 gbols ‘dgL§ogens
dowgdagao  bog@mgbols  s@bsamdols s Aodmbogmosbmdsby,  @olobmgbgdyao
bog@mgdols 5909 gdoll  oagbs 0bg@sfomgmo 13gd@d®mmlgmdoymo s mg@Im-
30530d9@G0geo dgmmegdol Lodygoagdom, doms]Boy®o mgolgdgdol sgegge.

hogo@omgm  Lofgobo  @opasbwgdol  gagdd®mbymo  bEOYJHgeols  ©s
3033 gJbFo@dmJdbols  ¢bs@ols  ggemggs  bobgg@mowgddo@oygmo 33563 ®-Jodoydo
dgomwom  AMI1 (Austin Model 1) [CS MOPAC-ol (Chem 3D Ultra-version 8.03)
bodgoagdom] [109, 110]. aobglobmg®dgom domo gbg@agBogyseo ©s 2gmdg@®ogero
dobolboomgdergdo, o>@™Igdby 989JB YO0 I bGgdo s  gang]BOmbyamo  slobangds

SA®IYO Mmoo gdby (gergdBOmbymo Lodzgz®ogy).
50535b@F0b-1-30MdMbAgogols Jo@sbowols dmangsyasdo (bobobo 22) s@EmIme-

do@ol dsbdogrgdols Lowowgms (Eb®ogo 11) sbogrobo gg0ohggbgdl, Gmd C-C 3ol
Lbog@dol db0odgbgermdgdo (Rj) ow0sdsb@obols do@mgdo (CioHise) o0dymeagds 1.522-1.542
A-ol  @odamgdTo, Go3  Jogmomgdl  bobPodmdswol  s@mIgdols  (Ci-Cig) sp°
306M00bgdbyen Joamdo®gmdsby. Go3 dggbgds bobdo@dowol Cip 5@mIL, dgbmdgen
>®™dgdmsb 330l Log®dggdo s LogogmgbBm symbggdo (LCi-Ci1-Opp = = 1211°, £C;-
Ci-Ni3 = 1236° o ZO0-Ci-Ni3 = 1153°)  doygmomgdl  doGomsps  dols sz
306000bgdya Jpaymds®gmdoby. gobadswol s@mdo O, Gmym@E dobo Logoggb@m
Jambggdols db0dgbgamdgdo 330hg39690L, 0dymxgds sp’ 306G0©0bgdeya
damdo®gmodsdo. sbm@ol sGmdgdo Logoggbdm symbggools d60dgbganmdgdols (L Cyy-
N13-N14 = 131.60, ZC11-N13-H30 = 116.10, ZN14-N13-H30 = 112.3° Q)o ZN13-N14-H31: = 110.40,
ZNi3-Nig-H3; = 110.0°, ZH;-Nig-H3; = 106.8°) dobgogom 0d9mn9d056 sp” (Ni3) ©o sp’
(N14) 300G000bgdygen doamds®gemdsdo.
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bobobo 22. 553568 56-1-350dMb6dgogsl dow@sbowols 3D Fmwgero

5@™Igoby  Podmdomo  IgbGgdol  Lowowpgms  (gbGogo  12)  sbognobo
330h39690L, O™ 3m@Fgboomy@se  geglBOMbmmbm®ym 5GMIgol [omdmowygbgb
O (qi2 = -03643), Ni3 (qi3 = -0.3492) o Niy (qua = -0.1787). s@mdms m@doFsggdols
90 9JBOmMbymo  slobangds (gbMogno 13) a30h39690L, @™  gobydswols  s@mIol
9JOM-gOmo g gdBGmbymo  Fygoeo 0dymygds 2s  m@doRombyg  (gergB@mbyemo
slobangds  191695) o  dob  dgydanos  dg@ogols  sEAmdmsb  c-4dol  Fo@dmJdbs
Ombm@Yan-5J393@Mm@ Yo d9dsbobdom. Niy s@Gmdmsb dgoedgdbon Niz s@mdol gu@m
doomo  Podymgomo  Fodmdomo  dgb@oll  dogbgosgee,  dob o®  dgyderos
dgBogoll  s@HmImsb  6-ddoll  (o@dmJdbs  mbm@ym-s]i393Gm@aymo  dgdsbobdom,
30650086 g gBGmbymo Fygomo 0dymegos d0dMowobsiools gomgdy wombgbogn 2P,
0®d0@omby (9 gdBOmbymo  @obobangds  176977). @o3  dggbgds Nis  5@mAL,
99dBOebgmo  Fygomo  0dgmggds  g@m-g@0  JodGoeum  Sp° mGdoFsmby,
dobo g gdBOmbymo obobangds 1.62247-08 o odpagodow, do@ggomos [o@dmJdbsls
39 o0ls 5AmImsb 6-33s EMbmO@-5]393@3 MO0 dgdsbobdom.
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3b®ogno 11. s@mdmsTm@olo 3sbdogngdo (Ry)

0(?)(0883)0, 1 Rij,A o(?)(‘f)aa&»o, i Rij,A 0(?)(0883)0, 1 Rij,
Ci-C, 1.542 C4-Hyo 1.120 Co-Cyo 1.526
C-Cq 1.532 Cs-Csq 1.526 Cy-Hyy 1.120
C-C, 1.530 Cs-Cy 1.525 Cy-Hyg 1.120
C-Ciy 1.527 Cs-Hyo 1.123 Cio-Hyo 1.123
Cy-Cs 1.522 Cs-Hy 1.118 C11-O12 1.248
Cy-His 1.121 Ce-Hoo 1.121 Ci1-Ny3 1.392
Cy-His 1.120 C7-Cho 1.527 Ni3-Nia 1.349
C;-Cy4 1.525 C7-Hp; 1.118 Ni3-H3p 1.005
C;3-Cg 1.525 C7-Hp4 1.120 Nis-H3; 1.014
Cs-Hyy 1.123 Cs-Cyo 1.524 Ni4-Hs; 1.016
C4-Cs 1.524 Cg-Hys 1.120
C4-Hig 1.120 Cgs-Hyg 1.120

3bMogo 12. 5@m3ms gotpmdomo IgbBo (q) ©s> gegd@Ombygmo Lodgg®ogy [qi(d)]

Ombyeno OMbyeno

s, | Seobomn | ISIEUC B, 1| anssenbomn | IO
Jd 60’ di ql(d) Jd 609 di q1(d)
C -0.0586 4.0586 H; 0.0958 0.9042
C -0.1378 4.1378 His 0.0854 09146
Cs -0.1039 4.1039 Hyo 0.0831 09169
Cy -0.1502 4.1502 Hyo 0.0927 0.9073
Cs 0.1012 41012 i 0.0730 0.9270
Ce -0.1426 4.1426 Ha, 0.0972 0.9028
C; -0.1432 4.1432 Has 0.0687 09313
Cg -0.1503 4.1503 Ho4 0.0949 0.9051
Coy -0.1515 4.1515 Hjs 0.0847 09153
Cio -0.1010 4.1010 Has 0.0834 0.9166
Ci) 02876 37124 o, 0.0863 09137
On 203643 63643 s 0.0774 09226
Nis 203492 53492 oo 0.0919 0.9081
Nia 20.1787 5.1787 Hao 02578 0.7422
His 0.1037 0.8963 Hj; 0.1376 0.8624
Hie 0.0985 0.9015 Hj, 0.1326 0.8674
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gb®owo 13. 5@mIns ™@d0@swgdol g gJ@@mbymo Esbsbengds

>@™do 2s 2px 2py 2p, >®™do Is

C; 1.21010 0.98773 0.89404 0.96671 His 0.89632
C, 1.22452 0.90642 0.95956 1.04732 Hie 0.90155
Cs 121162 0.99956 0.94692 0.94576 Hy; 0.90419
Cy 1.22229 0.94337 1.00636 0.97817 Hisg 0.91458
Cs 121223 0.96027 0.94784 0.98084 Hyy 0.91685
Ce 1.22350 0.99516 0.95812 0.96584 Hyo 0.90730
C; 122310 0.99273 0.96067 0.96668 Hy, 0.92700
Cs 1.22209 0.94313 1.00697 0.97809 Hy, 0.90283
Coy 1.22271 0.99956 0.98992 0.93927 Ho; 0.93126
Cio 1.21230 0.96058 0.94670 0.98142 Ho4 0.90511
Ci 1.24005 0.81379 091192 0.74659 Hos 0.91533
O, 1.91695 1.51656 146034 147045 Hog 0.91660
N3 147071 1.00026 1.10848 1.76977 Hy; 0.91374
Ny 1.62247 1.18049 1.29435 1.08141 Hog 0.92262

Hyo 0.90808

Hao 0.74215

Hs; 0.86235

Hs, 0.86737

sdggo@o, dmengigesdo s@olls m@o 3m@gbxosmydem  gan g]BOmbmembm@ o
>@™do — O o Nig, @ol godmi 0o Fo®dmopagbl d0wgbBob@y®d w@oysbol s
‘dggdemos  d-dg@oggdmob  [omdmJdbsl  jmm@obsgogmo  bogdmgdo  bym§gz@osbo
3030l Lobom (Lgds 16s).

Go53  dggbgds 539BA™Mbol  1-5@sdsb@mog  do@sbmbols Jmengigasl (bob. 23),
>bmBoL o@™dgdbo (N3 o Nig) bogogwgbBm gymnbggdol dbodgbgammdgdol (L Cyi-Nys-
N14 = 125.20, ZC]]-N13-H33 = 114.60, ZN14-N13-H33 = 120.2° Q)o ZN13-N14-C15 = 12170)
Jobgegom 039m8g5056 sp° 308G00bIdYm  JamIs@gmdsTo. 0059 dEaMIsMMdSTos
601‘)(30@605{)()1) C15 0(?)(")8()8 (ZN14-C15-C16 = 126.80, ZN14-C15-C17 = 118.90, ZC16-C15-C17 =
114.3%), @mdgeroi osbmBol Nz s@mdmsb Jdbols m@dsy d3sb.
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bobobo 23. 539@™bol 1-o@s8sb@mog JoE@sbmbol 3D dmpgmo

>®™dgddby  godmdomo  Igb@gdol  Lowowgms  (3bGogno  15)  sbogobo
3530hg9b9dL, ™3 303 9bz0sg @ o 920 9JBOMbm@Mbm@ g S®™dgdl od
‘dgdmbgggodoi [o@mdmowygbgb Oz (qi2 = -0.3585), Niz (qi3 = -0.3156) s Ny (qusa = -
0.0374). s@mdms m@do@oggdol geng]@@mmbyao sbsbangds (gbMogno 16) ag0h39b9dL,
Amd  gobpdool  os@AmIol  gOm-ghmo  gangdd@mbymo  Fyzomo  0dymeygds  2s-

0®d0Bomby  (gerg]p®mbymo obobangds 191635-08) s ol dgydemos  dg@ools
5@®IMsb 6-6dols Fo®mdmJdbs wmbm@yan-sJi393@m@yao dgJsbobdom. dogbgosgse Niz

>G™I0L 393050 YBO®M Jo@oo YoMYMRBomo FoMwmdomo dgb@obs, goeg o3l Nig
S@mAL, ol o  dgydanos  dg@ogrol os@HmImsb  6-ddol  [omdmJdbs  @embm@yan-
5J393emO Yo dgJobobdom,  @oasbsi gargdd®mbymo  Fygomo  0dymeygds
306@0Eobsiool aoMgdy o@bgbogr 2P, m@do@ombyg (g gd@B@mbymmo  @sbobangds
1.72317-05). @53 dggbgds Nig 5@GmAl, gangdd@mbymo  [ygogo o0dymagds gom-gHon
303G 04 sp° MmOdoHomby, G®mIgEbys 9 g]BOmbamo wolsbmgds 1.72500-05 s
sdggodop,  dodggomos  Fo@dmJdbol  dg@ogols  s@HmImsb  6-3ds  @mbm@ Y-
5J393@MGOYo dgdsbobdom.
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gb®ogo 4. s@mInsTmdolo dsbdogrgdo (R;)

>@™dgdo, ij Rj;, >®™dgdo, ij R;, A >@™dgdo, ij Rj;,

Ci-G, 1.541 Cs-Co 1.525 C11-On2 1.246
C1-Cs 1.531 Cs-Hps 1.123 Cii-Ni3 1407
Ci-G 1.531 Co-Hay L1118 Ni3-Nig 1.327
Ci-Ciy 1.523 Co-Has 1.120 Ni3-Hss 1.009
Co-Gs 1.522 Cs-Cio 1.527 Ni4-Cis 1312
Cy-His 1.120 Cy-Has L1118 Ci5-Cie 1.496
Cy-Hio 1.120 Cs-Hyy 1.120 Ci5-Cy7 1498
C5-Cy 1525 Cs-Cro 1524 Co-Ha 1119
Cs-Cs 1525 Cy-Hog 1120 Ce-His 1119
Cs-Hyo 1.123 Cs-Hyo 1.120 Ci6-Hse 1117
C4-Cs 1.524 Co-Cio 1.525 Ci7-Hszy L118
C4-Hoy 1.120 Co-Hso 1.120 Ci7-Hss 1117
C4-Hoy 1.120 Co-Hs, 1.120 Ci7-Hzo L118
Cs-Ce 1.526 Cio-Hs» 1.123

gb®owo 15. s@mIms Fodpmdomno 39bdo () ©s gegd@Ombymo Lodgzgeogyg [qi(d)]

. BOAOEME0MO I29JHO0bgeo .| BoOPmbomo 929dHOmbggo
>G™do, 1 Jrb0, bod 334039, s@™do, i §nb0, Lodgy3®039,

T qi(d) - qi(d)
Ci -0.0347 4.0347 H», 0.0820 0.9180
C, -0.1433 4.1433 H», 0.0807 09193
Cs -0.1015 4.1015 Hs 0.0896 09104
Cy -0.1507 4.1507 Ho4 0.1032 0.8968
Cs -0.1004 4.1004 H»s 0.0853 09147
Ce -0.1433 4.1433 Hos 0.1040 0.8960
C; -0.1432 4.1432 H,; 0.0851 09149
Cg -0.1508 4.1508 Hog 0.0820 0.9180
Co -0.1494 4.1494 Hyo 0.0807 09193
Cio -0.1005 4.1005 Hso 0.0803 09197
Cn 0.3351 3.6649 Hs, 0.0830 09170
012 -0.3585 6.3585 Hs, 0.0896 09104
Ni3 -0.3156 5.3156 Hss 0.2186 0.7814
Ni4 -0.0374 5.0374 Hs4 0.0904 0.9096
Cis -0.1200 4.1200 Hss 0.0885 09115
Cis -0.2142 42142 Hss 0.0937 0.9063
Ci7 -0.1637 4.1637 Hs; 0.0870 0.9130
Hig 0.0968 0.9032 Hsg 0.0966 0.9034
Hio 0.0961 0.9039 Hso 0.0869 09131
Hyo 0.0917 0.9083
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gb®owo 16. 5@m3ms m@doGsmgdols gagd@®mbymo ©sbsbmgds

>®™do 2s 2px 2py 2p, >®™do Is

Ci 120663 0.96887 0.87905 0.98018 His 0.90322
G 122522 0.91596 0.96096 1.04119 Hio 0.90395
C; 121139 0.99621 0.94586 0.94803 Hy 0.90827
Cy 122233 0.94905 1.00375 0.97557 Hy; 0.91799
Cs 121212 0.95425 0.95379 0.98021 Hx, 0.91927
Cs 122342 1.01916 0.94786 0.95284 Ho; 0.91036
Cy 122335 1.02020 0.94739 0.95225 Hoy 0.89684
Cs 122230 0.94927 1.00381 0.97537 Hjs 0.91468
& 1.22248 1.00374 0.98441 0.93876 Hae 0.89595
Cio 121216 0.95409 0.95404 0.98024 Hy; 0.91485
Cu 123915 0.78488 0.91827 0.72259 Hog 0.91801
On 191635 1.53322 144607 146283 Hyo 0.91929
Nis 147861 1.03813 107567 1.72317 I3 EN 0.91974
Nig 1.72500 0.94356 1.24480 1.12405 Hs; 0.91705
Cis 1.24336 0.91225 0.94865 101575 Hs, 0.91041
Cis 122073 1.03064 0.93838 1.02441 Hs; 0.78138
Ciy 121622 0.94667 0.98301 101778 Hsy 0.90958

Hss 0.91149

Hie 0.90630

Hs; 0.91295

Hig 0.90336

Hio 0.91307

sdggo@o, dmengigsdo s@oll m@o 3m@gbxosmydem  gang]BOmbmembm@ o
>@mdo — O o Nig, ol godemi ol Fo@dmoagbl d0©gbRobBy® opsbol. sdols

oodm  dol dgydanos  d-dg@oggdmob  Fo®dmJdbols  gmm@obsgogmo  basg®mgdo
byym§g3@osbo 3ogeols Loboo (Lgds 16d):

c=o0

Y

c=o0 HN_I|\|I/

| S

HN—N/ C
AN VRN

H H CH; CH,
(>) (®)

Lgds 16

55dobBobdgdggeo  mopasbogdols s bmyogHmo  d-dgBogols  doGogrgdols
55bobyg  gmM@Eobsioye bogOmms Lobmgbo gobgobm@dizogmgm M@ g@s3sw©:
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L. @gobyao @ogsbooli Lobmgbo:

50535b@F0b-1-36M6mMbIgogols  Jo@dsbowo  Jowgdya  0dbs  SESTSbFGHSb-1-3oGdMb-
dgogol  9mg®moxogs300m  3mb3gbdMoMgdgmo  amaodedgegol  mobsmdolisl s
dJowgdagmo  5sdsb@ob-1-35Mbmbdgogols  gmogooll  gmg@ol  do@sbobmerobom
009000 gba 00 3me0ols 5@ gdo:

COOH + C,H;0H

H,N-NH, - H,0
H,SO4 COOC,H; 2 2 Y
-H,0 DEG

0)

— C—NH—NH,

UJgds 17. 505356 56-1-35608063g535L do@sbowols Lobmgbo

2. 0Ga5bya @ogsbomsb d-dg@omms do@oggdol gOmog@hm Jdgwgds:
S)  505dob@ob-1-30Mdmbdgogol dodsbowols (L) wo d-3g@oergdols do@oggdols
(MX,) 9000900 Jdgegdsl go@omgdom  gmobm@-Fyoemblbo@do  Fymosh 565bsbsby

5-6 Losomols gobdogermdsdo wymogol 300mdgddo (Jmayg®do msbsgo@emds MX,: L —
1:1 o 1:3):

0]

” 9§3bmen-Fysablibsdo ”
MX, + 3 C— NHNH, i - M C— NHNH, | X, * k H,O

m

bowsz, M= Cu, Cd, Co, Ni, Zn; X = CI-, SO4*~, NO;~, CH;COO~ ;
n=1,2;m=2,3;k=0,1, 2.

Udgds 18. 5©3356@6-1-35@3mMbgogsl Jodsbowol 35Bobg bmpogdmo d-dg@smols
dmm(ﬁggoﬁogo'g]smo bsg@mgdol Lobmgbo

d) 0©odobRob-1-3oMdmbIgogol Jow@sbowols (L) wo d-3g@oergdols do@oggdols
(MX,) 900090mJdgegdsl  goGo®gdoomn  53gB™mb-Fyos@mblbs®do  [ymosb s65bobsby

5-6 Losmol gobdoganmdsdo wymoaols 300mdgddo (Bmay®o msbogs®omds MX,: L —
1:3):

0
I

MX,+ _ >39O ®b-Fgoarblbodo
at3 C—NHNH, aSbo, » M C—NHNC(CH3), X, k Hy0

m
bowsz, M =Co, Ni; X =CI-, SO4~,NOs~ ; n=1,2;m=2,3;k=0, 1, 2.

LJgds 19. 539A™boL 1-50s356G@om JoEAsbmbol dsboby bmaogdmo d-Ig@smols
dmm(ﬁggoﬁogo'g]smo bsg@mgdol Lobmgbo
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oLobmgbgdymo  bogdOmgdo  Fo®dmowygbgb bbgoslbgs  93g@oll  {g@oan-
3oL Y@ 60gmog@gdgol  3md3agJlfo@dmadJdbgero  FgHomol  dybgdowsb
3odmdobody, G gdoi 0degdosh goblobrgdyan Bgd3g@sd®sby.

Jomgdyao bog@mgbdol sygdumgds wowygboa 0dbs 0bg@sfomgao 39]@@™L m-
30900, MmgOIMAM53039BM0Y@0 s ©0RJAGb30YE-m @Yo sSbogrobols Igmmegdom.

slobmgbgoygamo  3md3engJlgdols s  SodobBobdgdzggmo  @oasbegdols
‘doobmdol  0bg@sfomgamo  13gd@®gdol  sbognobds  agohggbs, ®md  m@sbyeo
oy obpols  dmgngsyans  IgBomgdols  39bGO oY@  SEMIGomsb  3mmB0bo®gdymos
3oMdmboanols  xa1xn0l  gobyds@o@mdols o do@sbowols NHr-xaua0l, sa®g9mgg
>bmIgmoby®o  xay9gol osbmEol s@mdol dgdggmdom (304809@-b0gbESbHYMS©, @53
‘dggbodsdgods 33563 ®-Jodoydo aomgmgbomn Jomgdye dgogagol (Lgds 16).

doOmes3, 3mddegJlbsghmms 13gd@d®gddo jo@mdmboaol xayanol Logsagb@m
Abggol YgLodsdolo Jmnobmdol bmaols dgdo@gds [Av (C=0)=30-40 13 mogobygoe
05bmob dgodgdom doygmomgdl, M mAOASbymo @opsbo dgGomols SEMImsb
3OMOE0boMgdgmos  3o®Mdmbogrols  gobpdows@mdols  dgdggmdomn M—C=0. dgm@gl
Ibdog, NHy xo9a50L dgbodsdolo dosbmgdol beoemgdo [AV(NH,)=120-200 131 o@e-
3MMO0oboMgdygm  @oasbmsb dgoo®gdom  gosfgrmos a®MdgeGommmosb 96560,
653 odobolbosmgdgeros NHy—M 8ol gogrgb@ydo @bgggdolbomgols (bob. 24-27).

bogmgdols M[AdJCONHNH,],Cl,'kH,O (XXV-XXVIII) (k=1, 2) obg®sfomngan
139G 900 ~1070-1130 LI 4356T0 Dgodhbggs ve(ClD) wamgolomgol @sdsbslbosmgdgero
063 gbLoyg®o dJmsbmJdols bmeno.

bog@mgdoll M[AdCONHNH,],SO4H0 (XXIX-XXXII) (m = 2, 3) obg@sfomgen
139JH®9d0  ~1080-1110 L1 9356T0  F90h693>  ve(SO4T)  xangobsmgols
sdobolioomgdgero  0bFgbloydo,  Lobyegdy®o  dmobmJdol  bmeno.  dg@oerols
39bGO S Y@0 SEHMIoL JmmAobsizogmo @oibgo  3Md3egdlgddo ML,SO4 - H,O (M =
Co, Ni, Zn) 6ol 6. F9bodsdolbow SO~ xa9ngdo o8 3md3mgdligddo Bogolbygg@um
X39890L Fo@dmoagbgb. CdL,SO4 - H,O-do SO42‘-01) ‘dglodsdolo dmsbmdol bemeno
derog®o >@ol gobaghogno @sdwgbody 3MA3mbgbBow, o Lodygomgdols ggodenggls
35033600, GMI SO xaegdo 83 3md3@gbgddo  J0MEs30G  9353F0@ 056
goedogdols 396@®omy® >@mAL.

boghmgdbols M[AdCONHNH;]>(NO3), - kH,O (XXXII-XXXIV) (k = 1, 2) 0bg@sfomgen
L3gJ®®gddo ~1380-1538 R 9d56do ‘dgodhbggs  Ve(NO;37) X3 980bsmngols
sdsboliosmgdgano 0b@gbboy®o, ™m@ 3md3mbgb@ow gobanghoao dmsbmJdol bmano,
G5 bodgoamgdols ggodanggl gogo@oyomm, @md NO;3 xaga0 dygommo s@ol ©s3og-
‘Jodgogeo dgBoggdols (396G 0@ 5GMIGmsb ©o dglodsdol 3md3englgdl ogm
0JBogeamo sobsymds.

boghmgdoll  M[AJCONHNH;]»(CH3COO);-H,O  (XXXV-XXXVII) of  b3gdp®godo
‘dgodhbggs  CH3COO  xpaygolbomgol  @odsbobosmgdgero  0bBgbloyg®o  dmsbodols
bma gdo: v(COO) = ~1410-1450 131, ve(CHs) = ~1235-1335 131, v¢(C-C) = ~900-960 13-1.

30os@@olb(ll) s  gowdoydoLUI)  dos@oggdol  dgdmbgggsdo  gOoLES@gdols
Fo®dmJdbs dgobodbgdmws mmsbol {gd3g@e@ymsby.

03539 @g5]izool byl Audg >®9do (pH = 8-9) ho@omgdolols doowgds 3md3engdlo
M(L-2H),, - kH,O [M = Co], ®m3gandoi o@ @0l sgowmxagao (X =S047) s 903080
©0930MEAMboMgdgmo m@ysbygmo @ogsbools dmengsaasl.
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6obobo 24. 505356@56-1-3503MbIgsgol doE@sboEmsh 3oedoydob(I) s3gdsGob
3OMOE0bs30gmo bygomol of L3gj@®o
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bobobo 25. 55356 0b-1-35G3mMb6dgogol dop@sbopmsb gsd0930L(ID Jem@owpol
3OOE0bs30mo bogBmol of L3gdddo
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0 gAIYa00 Sboaobols dgonmeom oA gbog 0gbo 0 g@Imgrobols
}993g0o@ GO0 0bGgHhgommgdo s dowgdyeo bog@mgdols dpa@smds.

0gOIMyM530d9BG0geds  sbogobds  obggbs, Gmd  dowgdymo  3MA3egJL-
bog@mgdol  mg@dmeobo  [o@dmowygbl  Gmyge  3OmEgllb.  Fymol  dmangigaols
©535M30L  dgdpgy  bpgds  mOASbyeo  @opasbpols  dmangigagdol  gBe3mdM0go
dmFy390>.  0g@dm@obols  Lodmgmm  30mey]dl  Foddmopagbl  dglodsdolo
d-3g@ogols mJlowo b dodogno.

3033en gJLols Ni[AdCONHNH;]>(NO3),"-H,O 0 gMIMaA530d9E 00 ©d
00390 9b0Y-mg@dymo IO Yogdo (bobobo 28) ag0hggbgdl, ™I JoMgger, 330G E
20dmbs@m gbeemmg@dnm g939JdL swaomo ol 105°C-by, G@dmol AmbsE dobols
3 gds dgagbl 3.0 %-L (mgm@ogmo — 30 %), @53 dggbodedgds 3md3ggdlbowsb
9000 Inagigms Fymol ©s3o@agol. dgd3g@odm@ols dgdwamdo dmds@gdolsls 5000C-
by o@0bodbgds Fgmdg gbpmmng@dymo 9a39dBo, dobol gergds dgoagbls 86.5 %-U
(mgm@ogeo — 870 %), @53 yodmfgggmos m@ysbymo @ogsbools dmangigagdols
90°3m0M0g0  dmVyz9H0m. 60dgdol gdpgmdo oTaolsls 9000C-by dslos doGEgds
125 %-000 ©> »g@dmmmobol  Lbadmemm  3Omeyddl  [o@dmswygbls  boggerol(Il)
mdbowo (ngmeoygao — 12.56 %).

390

165

260

TG
B DTA

| | | | | | | | 1 »
100 200 300 400 500 600 700 800 TOC

6obobo 28. Ni[AdCONHNH;]»(NO3); - H,O 3m33egJlbsgtmols
©05gHgb(307m@-0gAH3Ymo ©s> MgMImyMogodgdHoymo IHLgdo

3033g0gJbols CA[AJCONHNH;],CL-:2H,0  ©wogg0gbioygmm-mg@dymo ©s  mg@dm-
3M53039HMoyo  dOYgdo  (bobobo  29)  ag30hg9bgdl,  @m3  Jo@ggen,  IEoG
20dmbs@m  9bemmy@dgm 9939Jdl swaomo 5zl 105°C-bg, G@Imol AMLs dsbs
03e0gol 5.1 %-om (wgm@ogmo — 59 %), @53 dggbododgds 3mddamgdlowsh g@mo
Jomggams  Tygmol  @ogodygol. 3900C-Ls ©o 560°C-by owobodbgds ™@o  gbom-
09AIgao 3040, 5200C-bg Jobol gargds goeagbli 50.0 %-U (mgm@Gogmo — 5139 %),

653 35dm{3g9mo0s Mm@yobygmo @ogsbeols dmergzgagdol g@ed3mddogo dm§yzgdom.
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dgdamd  dsls  Jgodwgds 300 %-om s 0g@dm@obols  Lodmgmm  3Gmey]dl
Fomdmoagbls 3owdoydol(l) Jerm@owo (mgmdogao — 30.14 %).

0T 320 450

© o]
o o
L 1
] 1

===t

6obobo 29. CA[AdCONHNH,|,Cl; - 2H,0 3033e0glbog@dmols
©08gH9b(30m@-0gAH3Ymo ©s> MgMImyMogodgdHoymo I Lgdo

400

330

DTA
TG

90 |

] ] ] ] ] ] ] ] ] >
100 200 300 400 500 600 700 800 TOC

6obsbo 30. Nil[AdCONHNC(CHj;),],(NO3),2H,0 3@33a0gJlbsgdmols
©08gMgb30m-0g@dgmo ©> MJMdmyMsgodg@@oygmo IGHLgdo

330930l dgogao @obobmgbgdymos  bmyogdOmo  d-dg@ogmols  sbogoo
3MMOE0bs30gmo  bog®Mmgdo  5EsdsbRob-1-3oMdmbdgegol Jo®sbowol s oEg@Mbols
l-5@5356@F5bGMmoen  30@sbMbol doboby. s@bodbymo LolGgdgdo Jeog@o Go@Ism-
QOOYEo X3 R9o0lL  IgdEggemdol  asdm  [omdmowygbgb  LoobBgdmgbm s
390L3gdBoye  ™dogdHgdl  obogno  godwmem  L3gdd®ol  3Jmby  domsd@oydo
bodgoagdgdols dogdolomgols.
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gbGogo 17. begogdomo d-3gdsmols Jomm@ogdols 5©8356@56-1-3560mb3gogsl dopdsbowmnsb
3OMOE0bs30gmo bogBmgdol (XXV-XXVII) bmyogthmo omgoligds

Ne Boghmo F9R9H0m@@dS Q%é(?)" 3°8‘°b°3(§;*\:°°6‘”6°’ of L3gdBo, v, 1!
XXV | CoL,Cl-2H,0 | goGmobgg@o |  >260 844 3483.5 (NH,); 3142.4 (NH); 2972.1,2884.3 (CH, Ad);
1653.8 (C=0); 1583.9, 1540.4 (CONH); 1344.1 (C-N);
1077.8 (C); 468.0 450.4 (M-O, M-N).
XXVI | NiLCl, - 2H,0 GobggGo >260 872 3483.5 (NH,); 3142.4 (NH); 2967.1, 2841.5 (CH, Ad);
1691.6 (C=0); 1536.4, 1512.4 (CONH); 1377.2 (C-N);
1131.5 (CD); 491.4 474.5 (M-O, M-N).
XXVII | CdL,Cl, - 2H,0 0G0 >230 84.6 3587.1, 3509.9, 3417.4(NH,); 33402, 32939 (NH);
29237, 28542 (CHAd); 16354 (C=0); 1504.2
(CONH); 1373.1(C-N); 1103.1(Cl); 540.0 (M-O, M-N).
XXVII | CuL,Cl, - H,0 30373560 >260* 762 3483.5 (NH,); 3142.4 (NH); 2966.9, 2842.6 (CH, Ad);
1641.7 (C=0); 1586.2, 1512.7 (CONH); 1377.1 (C-
N); 1073.4,722.9 (Cl); 492.4, 455.5 (M-O, M-N).

*) 0dengds

L = AACONHNH,
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gbGogo 18. begog@mo d-dg@smol bymas@gdol 5©s356@56-1-35@dmb3gsogsl dop@dsbo@mnsb
3M@OE0bs30gmo bogamgdol (XXIX-XXXID) bmgog@omo mgolgds

Ne bog@mo ‘9890 mds Q%)éé’ 6080}1}0850060{)60’ of L3gd@®o, v, 159!

XXIX CoL3;S0O4-H,0O 3oM©olggdo >260 83.2 3417.4 (NHy); 3321.6 (NH); 2966.2, 2842.8 (CH, Ad);
1612.3 (C=0); 1551.8 (CONH); 1377.2 (C-N); 1170.7,
1056.3, 664.5 (SO42'); 491.0, 460.5 (M-O, M-N).

XXX Nil;SO4-H,O 3obgg®o >230% 64.6 3401.9 (NH,); 3239.9 (NH); 2908.2, 2854.2 (CH, Ad);
1643.1 (C=0); 1535.1 (CONH); 1373.1 (C-N); 11879,
10799, 671.1 (SO42'); 532.3, 447.4 (M-O, M-N).

XXXI CdL,SO4H,O RRION) >300 784 3515.9 (NH;); 3340.2 (NH); 2972.1, 2839.4 (CH, Ad);
1620.5 (C=0); 1548.2 (CONH); 1377.6 (C-N); 1136.5,
1093.4, 723.9 (SO42'); 491.4, 460.5 (M-O, M-N).

XXXII Znl,SO4H,O 09N @0 >260 82.5 3401.9 (NH;); 3321.6 (NH); 2968.3, 2841.7 (CH, Ad);
1612.3 (C=0); 1548.2 (CONH); 1377.2 (C-N); 1170.7,
1093.4, 949.0 (SO42'); 478.1, 455.5 (M-O, M-N).

*) odangds

L = AACONHNH,
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3b®o@o 19. bmaogdmo d-dg@omol bod@s@gdols ©s 539BdGJd0L 505356 56-1-35MdmMbIgsgsls 30;9(60%0;90006
3O@OE0bs30gmo bogomngdol (XXXII-XXXVID) bemgogéhmo mgolgds

Ne

bog®mo

‘9890 MmdS

Q. 6~
C

3odmboganosbmds,
%

of 13gd®®o, v, 13!

XXXII

COLz(NO3)2'2H20

goOolgyg®o

>300

96.2

3394.7 (NH,); 3321.6 (NH); 2914.0, 2853.5 (CH,
Ad); 1653.5 (C=0); 1558.7 (CONH); 1397.0 (C-
N); 1284.9, 669.3 (NO5); 487.4, 456.1 (M-O, M-N).

XXXIV

NiL,(NO3),-H,0

3obggeo

>230

96.2

3594.8, 3540.8, 3479.0 (NH,); 3332.6, 3278.6
(NH); 29082, 28542 (CH, Ad); 1643.1 (C=O);
1535.1 (CONH); 1373.1 (C-N); 1349.9, 10414,
825.4 (NOs); 540.0 (M-O, M-N).

XXXV

COLz(CH3COO )2-H20

dg(odgeo

>230

87.8

CoL,(CH;COO), H,0:  3540.8, 3479.0 (NH.);
32785 (NH), 2918.9, 2871.1 (CH, Ad); 1630.9
(C=0); 1548.0 (CONH); 1373.1 (C-N); 1483.7
(COO); 1334.5 (CH;); 850.7 (C-C); 491.2, 455.5
(M-O, M-N).

XXXVI

NiL(CH;COO ),-H,0

473569

165

920

3394.7 (NH,); 3255.1 (NH); 2920.9, 2853.5 (CH,
Ad); 1653.6 (C=0); 1558.9 (CONH); 1397.0 (C-
N); 14502, 1418.3 (COO); 1234.1, 668.7 (CH;);
918.0 (C-C); 486.3, 459.0 (M-O, M-N).

XXXVII

CdL,(CH;COO ),-H,0

0 gnM0

>360

93.0

3594.8, 3540.8, 3479.0 (NH,); 3332.6, 3278.6
(NH); 29082, 28542 (CH, Ad); 1643.1 (C=O);
1535.1 (CONH); 1373.1 (C-N); 1450.3, 1411.7
(COO); 1334.6 (CHs); 925.7, 918.0 (C-C); 540.0
(M-O, M-N).

*) 0dengds
L = AACONHNH,
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3bOogo 20. gmdse@olb(ll) s boggeol(I) ds@oggdol >i3gH®bol 1-55356GMmom JoE@sbMbnsb
3OMOE0bs30gmo bogdmgdol (XXXVIII-XLI) bmaog@mo ogolgds

Ne

bog@mo

‘9890 mds

| 3030 bogen05bmobs,

%

of 13gd®®o, v, 13!

XXXVIII

Co[AdCONHNC(CH;),],Cl,2H,0

g3oOolgg®o

694

3483.5 (NH,); 3147.4 (NH), 2923.7,
28543 (CH, Ad); 1604.6 (C=O);
1519.7 (CONH); 1457.9 (C=N); 1373.1,
725.1 [(C-(CHs),]; 1103.1 (Cl); 594.0,
509.1 (M-O, M-N).

XXXIX

Ni[AdCONHNC(CHs),]2(NO3),-2H,0

3oLggdo

>360%*

551

3455.9 (NHp); 3355.7 (NH); 29237,
28543 (CH, Ad); 16123 (C=0); 1535.1
(CONH); 1457.9 (C=N); 1373.1, 725.1
[(C-(CHs),]; 10723, 825.4 (NO3);
540.0 (M-O, M-N).

XL

Co[AdCONHNC(CH;),],S042H,0

goOolgg@o

>360*

924

34174 (NH,); 3321.6 (NH); 2923.7,
28547 (CH, Ad); 1643.1 (C=0);
1519.7 (CONH); 1457.9 (C=N); 1373.1,
740.6 [(C-(CHs),]; 1104.0, 1079.9,
617.1 (SO4).

XLI

Ni[AdCONHNC(CHs),]o(CH;CO0),-2H,0

9o
g3oO©olgg®o

>360%*

494

33947 (NH,); 3255.1 (NH); 2911.3,
2857.6 (CH, Ad); 1559.4 (CONH);
1350.6 (C-N); 1418.7, 668.8 (COO);

1350.6 (CHs); 498.2, 460.5 (M-O, M-N).

*) odangds
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23. 5©5956@563g3(339200 b3 gmgoggdol N-a-gg6m3gbog s jogodgds

Jobsdgdo®g  moggddo  hggb  goboansgooom  sEedob@obol  sbm@dgd3g9ee
bogtmgdl, @mam@3 @oasobogdl Lbgowslbgs d-dg@ogols domsd@oyg®o  3mad3egl-
bogtmgdols  dobowgdoe.  ombodbyen  mogdo  aobbogrygaos  olgmo 3w gbioy®o
d0m5JBodo  bogtmgdo,  Lowsi  M3obosm@asbyamo  go@dsgmgm@o —  gg@m3gbo
05353 d0Mgdymos 5©sdob@obdgdigge B@Moydgb@msb.

b9 380 gm0 @0 bog®mgdols -9 m39bog s jogro@gdols M95d3zool
‘dgl§ogeolowdo oo  0b@gagbo  ©o353doMgdbymos  BgAm3gbo JoMd3s@ombols
smbopamdols s Mgod30olybo@mosbmdol mgm@oymo  ob3gd@gool  sdydeggdslimsb,
obggg  305JBogume  golbgymo  ggamgbdgdiggmo  bogdmgdols  Lobmgbols
bganbogdgenr  dgmmEgdmsb. s@bodbymo  @gojiool  Lobmgbydmo dgloden gdanmdgdo,
9300390 gl gmgeols, gobolabmg@mgds dglodsdolo dgBorm@ysbymo  3md3mbgb@ols

bgendobo{gomdmdom. a-3o@mJlosg jJoenag@mgbgdo [omdmawygbgb bgalogdgan ©s

390U39J® oy doogn Jogno® gdgen 095396@ 9oL, 3odm0Mhg3056 dogmogno
LEodo@yg@mbon mmsbol G9d3g@sd@sby, boam Jo@mJbommols xagno oM 3397w

30006900 s@gomo Asboeoll byjegmaomy® hobsigagdsl. smlisbodbsgos, @™
od  dgomeol  Lobmgby®o  gbodangdamdgdbo  s@lgdomsw  0b@gds  Ggodiool
0ORsbosb  LobEgdsdo  bo@odgools  30Mmmdgddo. 53  dgdmbgggedo  @goji0gdols
9353 gbmds  F0dobo@gmdl  @dogr  3o0@mdgddo, —  mmobol  Bgd3gOed @by,
5050b9@F e 5AIMbRgOMTo s o5@ dmombmgl IIGso godblibgangdols aodmygbgodsb.

hodmmgaoogno 930057 9Lbmdgd0 Q9™ 39bg00Ls ©S b9 380 gm0 @0
095396Ggo0l  FGomme  25dmygbgool, obggg  aodmbogeosbmdol  aob®wols o
dogomo Lobygmsegol dJmbyg 3GmEeJBgool dowgdol Lodygeggdsl odenggs. sdslmsb,
a-39MHm3gbogs sogo®gdols @gediools 39dggmdom dgbsdangdgeos oligmo bogBmgdols
domgds, MmIgems Lobmgbo Lbgs dgmmegdom dgydan gdgeros.

b99m50bodbyaosb  asdmdwobsdyg, hggbo  ggemggol  Jobobl  Fomdmowygbrs
Q9O M3g60Ls s 5EsdsbEobols boMmggdol gdggemo sbogno domsd@oydo bosg@mgdols
dobbmd®ogo Lobmgbo, @Omdgems gOHm Imegznasdo  2ogMmosbgds  Loob@g@glms
Jodoyd  LAOYIHYOsLs  ©o  FoMIsjmEmaon®  oJBoydmdsls  dm@ols  YOmogHm-
aogergbols  IgbFogemols  IbMog.  I@ogogr@oibmgobo  aodmggengggdols  doybgosgew,
>bodbyemo  LobEgdgdo bogangdowss  dgbfogmogno, sdo@md o3  dods@m g gdbom
3350935 dJByodo, 3g@l3gdBoymo s LoobRghgbms Gmym®E mgm@oygeo, olyg
305JH0ggeo  mgo@baob@obom, gobsowsb doanbg FoGmms 0-ggOmEgbom s jogro-
6900 bog@mgdols 3Mo]Bogygmo  godmygbgdol  L3gd@®o [14, 85, 86, 143, 144].
53obmobogyg, ©05dob@Gobols sbm@dgdig9e00 bofo®Igdoi aodmoygbgdosh dgwo0bsdo,
3obLoggm®gdom 3009Lyao, b5JBg@ogeno 069930900l > Lodlogbols
Lofoboomdpgamo [2]. Gmym® i 3bmdomos, s@bodbym  ©osgegdgdl bdo®ow mob
beggl dgdmaamdobols ©sFggs, bmerem @jgobols ©ggoEo@dom  asdm{gggmo  sbgdools
Lo obsomdpgame a5dmoygbgds @gdm3gbol bofomdgdo.

-39 m3gbomasmgogo®gdols  @godiaoobsmgol  Lofyol  gg@m396d9d359e
3M3d3mbgb@gdo dggomhogm Rg@mi3gbol Mool L3odFgdo —  BgOMEgbogdgmsbmeano
©> -390 mM3960e gmsbmaro, GmImgdo dowgdyeo 0bs BgHM(39b3oMbMbIgogolis ©s
53900 BIOm3gbol  LiAlHz-0m  ospeggbon  dd@ogo  gmg@ol o®gdo, 2-4 Lossmol
3obdogammobado  0b@gbloyg®o  dm@ggols o go3039d0L (15-20°C) 300M698do  ©o

aodmygmgog  obs  IgByBosbgdygmo  Lbodgojgom  badggol  gmg@om  9JbEAsJ3E00b
abom, @g95J30s 3030bs®gmMdl momJdol Gomegbmd@ogo asdmlsgmosbmbom:
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Fe O —_— OH

: 90 9®0

R=O0H,CH;; R/=H, CH;

&, S
<

lJgds 20. ggB™396080dg0sbmmols s 0-ggAm3960g0sbmwols Lobmgbo

byygengmaomgdse  dggs®hogm  dgdogyo bosg@mgdo: 4-(1-s@s8sb@0oemJlo)-2-bod-
Amsbogrobo, 4-d900mJlo-2-bo@@msbogrobo, 4-(1-5@sdsbBom)sbogobo, 4-(1-ssdsbEog)-
2-bo@@mobo@obo, >5©sdsbFob-1-3o®dmbIgogol do@sbowo, N-(1-50sdsb@Goa)dgbbogno-
©960dobo, 4-3gmmJLo(l-50s356Fmoa)sbogrowo, 4-gmmJlo(l-ssdsbGmogn)sbognowo  ©s
4-(1-5005d5bB oo m Jlo)s39@sbogrowo.

4-(1-5@od5b@0enm Jl0)-2-bo@Bmsbogmobo s 4-dgmm Jlo-2-bo@@masbogrobo doowgds
(Lgds 23) Jgbodsdolo bo@d@msbogowgdol @9y do@meobomn dgmsbmaol s®gdo
0.5-1 bosmols aobdogermdsdo aoibgergdols 3o@mmdgddo:

|
R—0 NH—C—R/ —8O 5 Rl NH,
NO, NO,
bows3, R'=CH;, Ad; R” = CH;.
bJgds 21

4-(1-5@sd0bGoa)-2-bo@@msbogrobo  dowgdye  0dbs  4-(l-o00535bF0g0)s39@5bogno-
ol 6od®o@gdom 56-58 % sbmAdgegom ddo@ddgogols s@gdo 5-100C-by o Jowgdyeo
4-(1-5@5d5b6@0a)-2-60BOMo3gBobogools Ldo®Eosbo Gy@om ©sdydsggdom [30]:

(‘ il) I

HNO5/H,S0,4 I KOH

NH—(C—CH; ————> _
IR @ ¢ 3 CH,COOH NH—= C—CH; =0
NO,
— NH,
NO,
LJgds> 22
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N-(I-50535bF0a)d9bboamogbodobo  dowgdyan  odbs  dgbbogngdools s
5306M5©5d5bFsbols e ymado wymgdomn [36]:

tO
—_— —_— —
£| ;—NHz + < >—” H BO@IOEO N—CH@
0

bJgds 23

500535b6F0b-1-36M5Mb3gogol Jo@sbowo  slobmgbgdymmos  Ujgds  18-0ls  [145],
bogm  4-3g0mJbo(l-0sdsb@mog)sbogowo,  4-gomJlo(l-s@sdsbBmog)sbognowo  ©s
4-(1-5@sdsbBoem Jlo)szgBsbogrowo — Ligds 2-0l dobgogom.

3gs0ggol  gdamd  gAo3l  Foddmowagbos  domgdymo  bygergmgomg@o
bog@mgdols  a-gg@mEgbogog soamo@mgdol  @gojiool  dgbfegans g3g@mzgbogn-
dgomobmgroms s 0-8gOM39bog gmsbmaon.

a-do@mJlosa jognagg@m39bgdolis S b4y 30 gm gY@ o LygdLE@sBgdols
a-3gOm3gbomsm gogo®gdols  @gojiosl  (bgds 24,  25)  go@odgdbwom  mmsbols
®99390501M5bg  m@Rsbosb LolFgdsdo: m@ysbyemo asdblbgero — @oerm®gmsbo,
Jeoe@dmgm®do / HCIO4-0l 70%-0560 (yogoblbodo, 0bGgblog®o 3m@ggol 306mdgddo

[146]:
©CH— CH;, @CH CH,
> | HCIO, (70%)
o -

clo, —
OH CH,Cl, , CHCl, 4

R—O QNHz —  — @ NH;— Hc—
Fe Clo,
R=CHjs; 1-Ad. @
XLII-XLIIT

+
ygwe! @_Iﬁ-%@
(0]

- Fc
Il +
CONHNH, _ | | & HN_NHz_ch_© .
CH; Fe [ClO)
XLV @

\

XLIV
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OH~

0 i
e LD R A

CH3 Fe CH3 Fe

2
L DD cn—cn,
I HCIO, (70%)
OH >

Fe + NH, >

+ -
—_— NHz—H?—© &»
CH3 Fe
‘ <

=

R =H (XLVII).

. e\
|
N CH; Fe

R = H (XLIX); NO, (L).

bJgds> 24
+
CH,— OH > cn,
Fe HCIO, (70%) Fe -~ clo,

88



LI
OH_

0
+ -
C-HN=NH, —— __’ZQE;J—CONH$H5CHflC:::>CMM
Fe

@@ N — | :
0w
Fe

LII

— CONH-NH— CHj @

Fe

L. -, —LD
Fe

bggds 25

0-3gM™M3gbo@ s sogo®gdols @godios 4-(1-5sdsb@ogmJlio)-2-bo@@msbogobmsb,
4-390m JL0-2-60FBM5bog0bmsb ©s N-(1-505d5bF0a)d9bboaowgbodobmsb  dodwobsdg-
Mol dgbodsdolbo do@oagdols Fo®dmJdbom, bmenm 4-(1-s@sdsbGoen)sbogobols s 4-(1-
500535b@0¢0)-2-boG@msboanobols dgdmbgggsdo Lodgsdiom bodggol NayCOsz-ol boyxgdo
Vgomblbos®om ©odydoaggdom doomgds oliggg dglodsdolo sdobgdo. smlsbodbsgos, @™
095300 5©8dob@GobTgd39e  5d0@gdbmsb dbgarse  d0dobs®gmdl. sdsbmsbsgg, gmg-
Gom 539 doggools Igdegy obobo segogs® 0dargbosh Lofyobo 3Omeey]Bgools Fom-
dmJdbom. 5@bodbymo god@o dgodangds S0blbsl bygergmazomol @odsao gydosbm-
00 s 8dobmsbogyg, Log®Eomo GoJBm@om. 5sdsb@Bob-1-3o@dmbdgegels Jo@sbowols
©> 0-89OM3Ibo@ gmsbmeols gdz0dmamy@o msbogs®@mdolols Mgojios Jodwobs@gmodls
dobm- s dol-gg@mEgbognsg jo@omgdol 3OMmEYJBgdol bomggol FomdmJdbom (Li]gds
26),  N-0-8960039600 900@-N-1-505356@m0m@do@sbobols  3g@Jmm@s@o  doo@gds
@god3ool 2:1 dmeoy@o msobosgs@omdom ho@omgbolsl, Gmdgols NayCOsz-0li boyxgdo
Tyoeblbodom o3y doggoom doowgds dgbodsdolo odobo, boenm  dol-N-a-g96m3g-
SOQHmOQ-N/-l—oggo8o6€)m0gm§()gp(ﬁo%060 doowgds  Ggodaool 13 dmeg@o  mobo-
RoOEM0m hoBo®gdolisb.

of, 90 (EbGogo 21) s 'H s PC 336 139JH®gd0L dmbs399930 seali@n@gdab
oLobmgbgdyeo boghmgdols s gdegdsbs.

89



gb®owo 21. a-g9@mEgbomsm omo®gdols 3Gmey@gool (XLII-LIV) bmyogthmo mgolgds, 0F s 0 L3gd@@gmo 3embsi3gdgdo

Ne | a0dmbogenosbmds, | @@, @., |[@Om, Rf UV/VIS, of v, 1", KBr
% °'c Lo Amax, 63, (abs):
XLII 76.0 123-125 | 10- | 084> | = - 3355.7 (NH); 3093.4, 3050 (CH 5®08.); 2970 (C-CH3); 2908.3, 2846.6
15 CH, Ad); 1635.4, 1519.7 (N-H, C-N); 1566,1350 (C-NO»); 1211, 1134
C-0-C); 1003, 817.7 (CH, Fc).
XLIII 80.0 —  [10-15] 094> 3355.7 (NH); 3093.41, 3050 (CH >®md.); 2970 (C-CH;); 2923.7,
2854.3 (CH, Ad); 1735.7, 1542.8 (N-H, C-N); 1573.7,1373 (C-NO»);
1280, 1164 (C-O-C); 1003, 817.7 (CH, Fc).
XLIV 240 71-72 3 | 0.64° | 246 (1.032), 320 3309 (NH); 3093, 3054 (CH o>®®3.); 2970 (C-CHs); 2908, 2854 (CH,
(0.15), 450 (0.2) |Ad); 1640 (C=N); 1110 (ClO47), 1003, 870, 840 (CH, Fc).
XLV 502 160-162 [10-15 | 0.34> | 252 (3.84), 439 3309 (NH); 3093 (CH >®®3.); 2970 (C-CH3); 2908, 2854 (CH, Ad);
(0.14) 1627, 1504 (N-H, C-N); 1110 (C1047), 1018.2, 817 (CH, Fc).
256 (471). 262 3386.6 (NH); 3093.4, 3054.8 (CH »®®3.); 2970 (C-CHs); 2908.3,
XLVIII 78.1 112-113 |10-15 | 0.92° (476) 440’(0.14)_ 2846.6 (CH, Ad); 1612, 1512, 1188 (N-H, C-N); 1103 (ClO47), 1002.85,
’ 810 (CH, Fc).
XLIX 68.2 1357 — | 081> | 254 (491), 263 B3355.7 (NH); 30934, 3054.8 (CH 5®1¢9.); 2970 (C-CHs); 29083, 2846.6
(4.95), 438 (0.21). (CH, Ad); 1612.3, 1512, 1188 (N-H, C-N); 1103, 1002.85, 810 (CH, Fc).
L 952 172-173 | 2 088 | - 3355 (NH); 3085.7, 3050 (CH >®¢3.); 2970 (C-CHs); 2908, 2846 (CH,
Ad); 1626, 1519, 1188 (N-H, C-N); 1558, 1350 (C-NO,); 1003, 810 (CH,
Fc).
LI 333 177 3 10728 e 3600-2700, 3263 (NHo*); 3101, 3017 (CH, o>®®d); 1689 (C=0);
1110 (ClO4); 1002.8 (Fc).
LII 37 170-172 | -~ | 045%|267 (3.129), 440 [3300-3200, 3294 (NH); 3093 (CH, o>®md.); 1650.8 (C=0); 1003, 810
(0.166). CH, Fc).
LIII 45 185-187 | 7 [065°] - 3200-2600, 2723, 2661 (NHz*); 3085.7, 3028 (C-H, s®md.); 2908.7,
2846.5 (C-H, Ad); 1612.3, 1519 (C-N); 1103 (ClO4); 1002.8, 910, 802
(Fc).
LIV - - - |1 039% | 283 (4.253), 443 B409.7 (NH); 3085.7, 3030 (CH, s®md.); 16123, 1512, 1180 (C-N);

(0.27).

1003, 910, 804 (Fc).

> — 3gdUbobo / gog@o 12; ¢ — Jgmobmaro / Jmemdmgmddo Ll © — 0dagds.
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Abs

=
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200 400 600 800
Wavelength {nm)

6obobo 31. N-a-gg@m3gbog gmogm- N-(1-50sds56§ 0g0)d96bomo@gbodobols 3@ Jeemds@ol
UV 133]@®o0

I |
600 800
Wavelength (nmj)

bobobo 32. 4-(1-505856@ 0a0)-N-gg0 0396008900 sbogobols 3g@Jmemds@ols
UV 133]@®o
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7.669
7.661
7.259
7.181
 —6.928
6.905
—4.300
2.226
/—4.221
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® o
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el
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- =
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- ] —

—8.553
T \—g.534
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JL r oA | \LLJKA

[T T T T T T O T T T T T O T [T T T A T T T T T o T T T LIS 0 L I L B BB BB T[T ST O
8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 ppm 4.6 4.5 4.4 4.3 4.2 4.1 4.0 3.9 ppm 1.59 ppm

bobobo 33. a-9@m 39608 gmog-4-3gmmJlo-2-bo@@emxgbogsdobols 396 Jemds@ol '"H 39¢ b3gJ&®o
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oLel
BFEL
SL5°L
LES’L
LEeL'L

Lo -1
Lt~

1eL1

BlLe’l
Sag'l
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434
oiv'e
06’
g6l
SIE'Y
952
P ¥
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© 868'9

o8
125y
b4y
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g62's
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0ee's
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£0s'L
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S25°L
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056030l Yg3pga0 Logomgbim ©s ©gBm@IsEogmo boagdo: 2923-2908 L', 2854-
2846 L' (C-H o©856@060b), bog@mgdol (XLIL) 133d3080 goflodogds 3306
06(396L0gmdol Jnsbmds 2970 13" (CHz), 3098-3030 L' (C-H o@mds@rao); 1270-1230
L' (C-0-C); bog@mgdol (XLIV, XLIIH, L) U3yJ®®do hobl bo@@m-xayaobsmgols
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2723-2661 (NHz*), bogdmgdol (XLIV, XLV, XLVII, LI, LII) U13g]@®do hobls ClOs
x39980bosmgol sdobolosmgdgemo dmsbnJdol begno 1100-1110 LI -by.

bog@mgdols (XLII-LIV) gan@d@soolggdo L3gdd®gdo (bob. 31, 32) bobosmwgdosb
‘doobmJdol do5Jbodydom 3d56To, Amax: 246-256 69, 262-283 6d, 320 63, slggg dmsbmJdols
QoM bogwon L3gdeol boaya «9dsbdo — 438-450 63.

-39 mM3gboenoe 0@ o@gdol 3OmyJdgdol (XLII-LIV) 'H 29¢ L3gJ®®gddo (bob.
33, 34) NH xg9g0lL 30m@mbo odanggs @gbmbobliger Logboeols Jodoyg®o (obsigeg-
doo  8.15-855 3.d6-bg ©ydagBol  Loboo; 3g3o0F9H0  ggeool  6.63-7.50  3.b6-by
‘dggbododgds s@MIs@G e 3OmMEMbYdL, wydarg@do ggerol 1.50-1.58 3.6.-bg dggbodsdgds
dgmogmols  xa9x0l  3OmEM®boL,  bmem  IgaEodmgdy@o  Logbsgro  Jodoydo
Voboigegoom  175-2.11 g.db. ¢656To — oodobBogols @owogoeols 15 3@mEMbL;
13gdB®do dgobodbgds I a@odmgBo ggerols 4.31-453 3.6.-bg, GmIgeroi dggbodsdgds
CH 30m@mbgol; x90hmEgbols  hoygbsigamgdgamo  dodmgol  3GmEM™Mbgdo  odgrggoshb
Logboals ggemol 4.14-422 3.6.-%g Lobgerg@ol Lobom, bmgnm hsbsigmgdyemo dodmgols
30mAMbgdo — 420-430 g.d.6-bg Iga@Godewg@ol Loboo.

BC 236 13gd®®Po  (bob. 35) 9906086985 ssdsbGomols  Gowogsgolsmgols
sdsboliosmgdgamo dmsbmJdol Logbsgngdo gganols 28.8-42.9 3.6. ¢9656do, CH3 x9x0L
‘dgbododolo  Lopbogro ggeool 20.74 3.6-bg o CH xgyaob dgbodsdobo  Logboo
ggemols 9180  3.6-byg, opdgmgg Rgbogwols  xayR0l  bobdo@doswols  sGmIgdolomgols
sdsboliosmgdgamo dmsbmdols Lopbsengdo 112.86-145.08  3.3.6. ¢96b9ddo; gg®Hmzgbol
hoybogergdgeo o  hobsgmgdyeo  bodmgol  odsbslbosmgdgero  dmsbmJdols
‘dglododolow 6846 3.0.6. o 6629-67.76 3.9.6-by.

oLobmgbgdyeo bogHmgdol ob-L3gJd®gdol dJmbsozgdgdo (bob. 36, 37), 39@dme,
Jomgsgmaco (M) ©s  g6sgdgbdmmo  0mbgdol  dolgdo, olggg  Fggbodedgds
Foddmeagboan LEOYJByagdl (bjgds 24, 25).

3850 930L  ggase slobmgbgdymo osdsb@obols s BgOm3gbols dgd(339e00
sbogno  bo{om3gdo:  0-g9Om3gbog gmo-4-dgmm Jlo-2-bo@@mgygboarsdobo, 0-g9O™3g-
bogn goom-4-(1-50s35b@ 00 Jli0)-2-60F G M-3960esdobo,  N-0-39G(396080 gomog-N/-(1-
5005356@0g)59bboaowgbodobols  39@ Jerm@s@o, N-a-%aﬁ)ﬂ)G{]GoQamo;@-N/-l—oggoaofi@)m-
ogdo@sbobol 39O Jerm@s@o, N-a-59Hm 39600 g00en-N’-1-505356Fmo@do@sbobo,
Bob-N-(x-cS3(4)6)63605330)0;2-N/—l-oggoaolS@moQ)Eo;Q(ﬁo%oGo, a-39Mm3gboe gmoa-4-(1-
500535b6@0g0)-2-boG®Hmxgbogrsdobo,  0-ggO™m3gbom gmoa-4-(1-50sdsbBom)rgbognsdobols
396 e m@oB0,  0-gg@mE960agmoa-4-(1-505356@0a)B960msd060, N-s505856@m0m-N'-
39O 3960 dgmoado@sbobols 390 Janm@s@o, N-s05356Emo@-N'-g96m3960a-
d9mo30@sbobo, 4-(1-ssdsbGom)-N-g9ami39bogdgmogrsboanobols 39@ Jerm@s@o, 4-
(I-5005356@F0g0)-N-g3901m(39b0@ndgmogsbognobo Fomdmowagbgb Loob@Ggdglm mdbdogd@gdl:
dgBogm@aebye  Lobmgbdo — domo  domomo  @godioolygbo®osbmdols  asdm s
S0mM@MA0®  5JBHoydmbdoby  dgbfogamobomgol —  go@dsgmenmpoy®o  dmJdgogdols
Qo@nm L3gBeol IJmbg Lodygogdgdols yodmgagbols dobbom, — o3 gbom Jowgdyeno
30935M5Bgool  a0dmygbgdoliol  @g@mmi39bol  dgdggmmobs  godgggumoe  dgoglgdl
®30b0l 90303 L, byl dgyFymdl m@asbobdol @gbolEgbBmbols aodaogdgdsls s

oMo gm@myoy®o dmJdgegdol 989JB YOm0l sdo@engdsls.
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24. 5@535b@5bol sbm@Tgdggmo boFo@dgdol domsJ@oygdo
ngolgdgdol glfogems

50053563 06993390 Sbognowgdols Jmbsgrmebgeo  domgmaoyg®o o oydmdols
dgLfogemol  dobboo hogoBo®gm  go@Foy®@o  LgMobobao  0bGg®byB-LolEgdol
3ama®sdon — PASS C&T [147-149].

3M3309B 9O 3Oma@sds PASS domseno LobylBom 3Gmabmbodgdls bsgdmols
‘dglodene  domermaoy® oJBogamdsl [150], 390dme, Jmbogrmebgm Go®Is jmenma 0@
999J09oL, 3mJdgegdols dgJobobdgdl, F7@Boagbmdsl, 3ob3zgdmygbydmmdsl, @gao@myg-
bodols o gddb@om@mJlogg@mdsl.  3@mabmbo  bem®@Eogmegds  bogdmgdol
LAOYJB 9O g0 Boadymgdol Logydgga by (http://www.ibme.msk.ru/pass).

bog@mgdols o5JBHoy@mdol  sendsmmdols dggoligds bmdEogmwgds Ps (s]@oyco)
> Po (s@55]Boy®0) 3005393 @gdom. Po>0.7, bogdmo gdl3g@modgbdygmswsi ohggbgdls

o3 5JBoydmdols s dglodgrms, 3bmdogo  BoMIsS393R 0 53gb@gdols  sbogrmaog
>@dmhbpgl.  Po>0.7  dgdmbgggsdo  odoegdl  dgbodenms  s@dmohbpgmn  dgdwgyo

>JBogdmds:

¢ Lipid metabolism regulator 0.973(III), 0.971(VI), 0.970(IV), 0.966(V).

e 5 Hydroxytryptamine release inhibitor 0.900(VII), 0.891(VII), 0.876(VI), 0.843(1X).
e Urologic disorders treatment 0.872(VII), 0.855(VIII), 0.818(VI), 0.788(IX).

o Antiviral (Influenza) 0.791(VII), 0.781(VIIL), 0.775(VI), 0.752(IX).

e Antiviral (Picornavirus) 0,705(VII, VI);

e Dependence treatment 0.741(VII), 0,720(IX).

e Membrane integrity agonist 0.838(IV), 0.792 (IX), 0.770(1Il), 0.752(VIIIL), 0.703(VII).
¢ Prolyl aminopeptidase inhibitor 0.894(VIII);

e Cardiovascular analeptic 0.730 (VIII);

e Membrane integrity agonist 0.752(VIII), 0.703 (VII).

o CYP2BS substrate 0.745(VIID);

e CC chemokine 2 receptor antagonist 0.789(IV).

e Muramoyltetrapeptide carboxypeptidase inhibitor 0.795(V).

Ooym@3  hobl, o3 xagxnol  bogOmgdl  dglsdmms  sboboomgdogls  Po>0.7
9d9Bgbo  dgdogao  oBoygdmdgbdo:  Lipid metabolism regulator, 5 Hydroxytryptamine
release inhibitor, Urologic disorders treatment, Prolyl aminopeptidase inhibitor, Antiviral (Influenza,
Antiviral (Picornavirus) (3b®ogno 22):
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0.003 0.075
v 0.970 - - — — 0.838 —
0.003 0.043
V10966 - - - - - -
0.004
VI [0971 [0.876 0818 | 0.775 [ 0705 | — -
0.003 0.005 0.021 0.005] 0.004
Vi1 - 0.900 0.872 0.791 | 0.705 | 0.703 | 0.741
0.004 0.010 0.004| 0.004| 0.101 0.014
VIII - 0.891 0.855 0.781 — 0.752 -
0.004 0.013 0.004 0.083
IX — 0.843 0.788 0.752 — 0.792 | 0.720
0.005 0.030 0.005 0.065] 0.017
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Sdobmobogg  o@bobodbogos, @md  3bmdogo  sbG03s@obo@ygmo 3G g3sMsFgdo  gg®
53354mRoegdgb  mobodgodmgg  dJmmbmgbgdl s domo  godmygbgds  Lolig®ggen
d909890L @  0danggs, gobsowsh 3Mg3s@sFgdols dods@m BogMmmm@ysbobdgdobs s
3005b0@gdol MgbolEgbGmdols godm, bobosmgdosh ggg9@@omo  Mgsjiogdom, dom
‘do@ol  Aghodmagbymo, 9dd@omAmlbogydo, IgBepgbyg®o s Lbgs  godymegomo
ngoligdgdom.

Lobmgeom-bodgy@bgm 3bmggergddo 35303920 9900 055350096960005b
dgbmggen gmdsls 356l 3gm@ gdom OO 9406030396 bo@ogls 5496901
dgedobombgdo  (gobgomegmbo,  F@oobgermbo,  @@goddsbombo,  gJobermgmbo,
LBOmbyoemos@mbo) [151-153], Goi 0§393L Gmam@E @dol 3Gmyddgdol, oly Fmbo-
ool sd3gomgdsl, Jmbosdol bEsls s aobgomsmgdsdo hodm@hgbsl, ds@yaols
30mydiool  d9dEo0gosl, @godmol Fybwgdsl, @bmggeols Loggoomosbmdsls s
Lbgo.  doboyg®o  3bmggangdo  bdoGo  omgmgdosh  ssdosbol  dgerdobmmbgdom
©50b35b0gd0l dJodoms s bdodse gomsgdn  [ys®me.

goligomensls 0@ M 090 ngoligdgdo, ‘o0 go@0 doli3obdangdols
(Jogoaglggools) QOO 35303980 g0o, 30M5bo@ols 053 Y00 bEo@ools
3obgomo@gboliomgols  Mm3Godomyg®do  J0Mmdgbo  0§39396  PolEomembols  FoGmm
353039 gool LoJodmggarml Lbgswslbgs @ga0mbdo.
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L3gJ@ @0l Lbbgoalbbgs ob@B3dgedobomy®do 30935053 900, dom ‘dodols
Robommmaoegdoi  (3gdlodmao,  s@gdopmagbo s 5.9), o0ygdas  boby@dderogo
3odmygbgdolsol  domomgxngdydo  3Mg3oMs@gdo o Omms  gobdsgermdsdo
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sOlgdymmsb  Igomgdom  4oegy YBO®M oo gRgdB Mo 3Mg3sMo@gdols  dowgds.
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RLEOO@ME0EYO  5Jdoygdmdsby  gbfogmomo  odbs  oEsdob@obdgdggeno
sbognowgdo (MI-IX) 39039 ogeo bogBmgdol asdmgengbols dobbon s Lobmgenm-
Lodgdbgm  3bmggangdolbomgol  mg@e3dgg@ o ©mbgdol g89JB O™l dgdwymdo
3850 93900bomgols  [157].  godmgygargggdo  bo@odws  LoJo@mggeml  Lobgerdfogm
bmmEgdb039®-boggdgmobsdm bogg@lo@gdol dgandobmmamaools gobymaoegdsTo.

boggenggo  bog@mgdol  gobiom@mmaoy®o  sJ@oygdmdols  dgbFogeols  dobbom
bogpgeo 3bmggagdo — mgm®o godOmsyggdo {mboom 65-0sb 300 g-dpg ©o0bgsbog-
dyga  0dbs  sgmmlgs®ogdom Fasciola hepatica ULyeobg 10-45 ga%b. byen  ©s0bgo-
bogdyge  odbs 107 Lyano.  @olibgdmgbgdowsb 13-60 ol dgdpgy  30Mmop3gol
Vmboebgb o osbogrmggdol  3M0bz03000  gmRwbgbh  Logwgm  ©s  Losgmb@®menm
NX39BIoo — mommgygado 3-5 Lymo. Logege xa9xdo godmspggdl  gdegmosn
dodmbsgegmo bogmog®gds Lbgowslbgs mmbom 3g@mesmy@o bgdoby dmaeylols b
bodgml 3oLGol @gm@dom ©s odyagdom — Lobodgdaol sagolgg®ol Lybdgbbosdo
‘d3@ool dgdgzgmdom. 3bmggmms Logmb@@menm xauanol ©sobgsbogds @ bpgdmos.
‘d9©093900L  goblobmg®s  bm@Eogmegdmes  3Mg3sMoGgools doigdowsb 10-30 ol
999092 3°43900L  dgmmeom s  dobsgobo  m@Asbmgdol  godmgygerggols 3gdggmdom
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©o©9bo.

3320 930L 30039 gBo3bg goMmopggool  gJl3g@m0dgbdmo 0bgsbos bm@zogen-
©gomEs RsLEomEgdol bOEsLOYmo RmAIgdol dgdggmdom. slbgdmgbgdowsb 35-60

100



eol  dgdwgy  yggms  Logpger xagndo  dgedobomgmlbigmdools  dgmmon
dodmgagboano 0dbs goligomangdols 3390 3bgdo.
sLlobmgbgoyamds bog®mgdds wmbom 65, 150 s 200 dp/ge 3m@boge (mbsby,

bygl3gbbools Loboo doigdol dgdmbgggedo, ohggbs Losgdome  dos@oo  s@oygdmds
(gb®. 25). domds 0bHgbl-g89]@B9OMdsd dgoegobs 615, 769 ©s 100 %. VI ¢xz6m
39050 999J09M0 s@dmhbws dmeyglols Lobom 3g@m@smydem dozgdol @mL: JJ —
75%, 09 — 904 %. 5dogg RMAIom 3 g3s@s@0l doigdobol bogdmgdds III, IV s VI
ombomn 65 3y/3a-bg ohggbgl 0J dgbodsdobiow: 37.7, 56.6 s 754 %.

AmamO ;3 bOomowsh hsbl, @oyo bog@mgdol 9939]B GO ™Mdsd dgowyobs 80-100%,
(3b®. 23); bogom o3 xa9n0b gOm-gO0 bog@ml sdmshbes dmaodgandobmmzoy®o
5JBHogOmds  Fobom@mbol, LHOMbaomosdmbol  ©s  GOoJmEggsmmbol @Ml
(b®.  24), odobmob  3gdol  3OmEgldo  bsgpgm  3bmggegdby  Fmdbogydo
dmJdgogds o0 aodmgen gbogns.

3bMogo 23. 50s5356@56Tg33ggero sbogowgdol (III-VII) gslgommeEog@o sJ@og@amds
(bogrgmo 3bmggmo — godmay3o)

. 0 ; 0
Gbos. @b 3gedobomgmligmdoom, % | as33gmom, %

bog@mo 4 G/ 1
oOR. 0/ 40 JJ 0J Jd 09
11 15 65 20.0 83.0 - 37.7
v 15 65 66.6 63.0 20.0 12.5
\Y 15 65 67.0 94.7 66.6 56.6
VI 15 100 77.0 82.0 80.0 90.0
VII 30 100 80.0 98.5 60.0 70.5
VIII 30 100 60.0 979 60.0 75.0
3965393060 15 150 80.0 90.0 82.7 87.9
5(39900m93960 20 100 80.0 82.5 87.0 88.2
39dboJmeno 20 200 90.0 833 75.7 89.8

3bGogo 24. 4-39000JLo-N-(1-505356@mog)sbogno@ol 56@33gedobmg@o sJGondmds
(Lorgmo 3bmggmo — (3bgo®o)
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o 3 2| B> © =g Roligomagdoliaob 39, | swdmhgbogro | 03,
X 98000 =05 g | & = 2 us SBmsgoligangd % | gobgommo | %
P US| U € 2 & s d 30LIBLYOY BobEome
SRY| Y A ~ g < o ¥ GboggEmms baBgogomg
g@g \g EJ g € 08 2 g\g AomEgbmds Lygenbyg
D) O ) 2
2 & 8(5?
Lo geno 5 2238 VII 200 dmegoalo 60 2 40 14 46.15
- — - 4 312.0 VIII 65 deognlso 60 3 75 0.25 904
- - - 5 265 VIII 200 demeoylo 60 2 40 L6 384
b5 3mbB M@ M 5 266 - - - - - - 60 0 0 2.6 0
Lo geno 5 105 VIII 200 Lyb3 54 2 40 0.6 769
- — - 5 92 VII - — - 54 2 40 1.0 615
- - = 5 92 VIII badkeml 3oL@s 54 2 40 1.0 615
- - - 5 954 VII - - - 54 2 40 1.0 61.5
- - - 5 95 VIII 65 byls 54 5 100 0 100
Lo 3mbEGmanm 5 96 - — - - — - 54 0 0 2.6 0
Lo geno 3 260 11 65 demenyglo 57 0 0 33 37.7
- — - 3 290 VI - — - 57 2 66 23 56.6
- — - 3 256 I\Y% - — - 57 2 66 23 754
- = - 3 260 | 39dLoJmeno | 200 deenyglo 57 3 100 0 100
Lo 3mbEGmanm 3 270 - — - - — - 57 0 0 53 0
Lsogero 3 303 VIII 200 dmenyglo 35 0 0 4.0 20
- — - 3 313 I\Y% - — - 35 0 0 20 60
Lo 3mb@®manm 3 305 - = - - = - 35 0 0 5.0 0

102



gbMogoo 26. 1II, IV, VI, VII, VIII, IX s 965398060L Ygpsdgdomo 383J@96mds go@msaggdol gsbgommmbol o@ml

9989JO O™l 25blobrg@s as339mols dgmmon

% g( - f:
24022 - 25,
s E | o« D) L, S 30 e .
580’3 gw g e & \Eco C & | BLEommgdolinsb J9, | s@dmbgbogno | 0J,
Xd0BIO0 23 & =Y 2 c© % B 4 5 | aobosgolbggmaoge | % goliomeo %
Zesl e & £ 28¢ Gboggmes b Fgomme
o€ | B i £ 2 &€ Mom©gbmods Lgenby
= 2 I
Loogao 5 70 VII 150 beylss. 13 3 60 04 80
- — = 5 70 I - — = 13 3 20 24 30
- — - 5 70 I - — - 13 0 0 0.18 91
bogmb@G®manem 5 66 L - — = 13 0 0 2 —
boogao 5 86 v 150 bygU3. 20 1 20 1.6 20
- = - 5 682 IX - = = 20 4 80 02 90
- - - 5 702 | ¥9bs39B0bo - — - 20 4 80 0.8 90
Lo gmb@G®manem 5 68.1 L - — - 20 0 0 2.0 0
Lo geno 3 283 VI 200, dmeoglio 25 0 0 3.0 34
- = - 3 305 v - = = 25 0 0 4.0 20
Lo 3b@G® Mm@ 3 305 o - - = 25 0 0 51 0

103



33 ggol  3gmdg  gBedby  olobmgbgdygmo  bogdmgdo  aodm@Epogo  0gbs
Aobomegbdols sbogasb®Es Bm®@dgdols Jododm (3b@. 26). VIII, IX s ¢39bs5i39H0bols

byl3gbbool  (Lobodgdanols  jangolBg®o)  Loboo  doigdolol wmbom 150  dy/za-bg
slibgomgbgbosb 13, 20 o 25-9 ol dgdwpgy dJmarosbow gobogy@dbs 3-4 Lyano,
QoLEom@oll Gomegbmds 3o dgdEodes Lodygsmme 0.2-04 53b-dpg Lyebyg. Gmamag
hobl, Uoggerggo bogdhmgdol  g9JbB9bL-9539]B G ™Mded  golbomagdols  shogasb@ws
QMAdgdbg dgoeaobs dgbodsdobop 60 s 80%, bmeom 03 — 80 s 90%. Lsggenggo
bog@mgdol goliommmmaoey®o §89]@0mds 0bGgds 3Mg3oms@gools bylidgbbools
xm@dom doigdol dgdmnbgggsdo.

5d0bMo@sdobBobols,  4-(1-5sdob@og)sbogrobols s  BgAHM(39b3506mMbIgogslimsb
domo  dodogngools (XIX-XX) @cdoJobgermaooyg®o of@oygdmdols dglfsgaol 3obbom
‘d9d3bogn 0bs B@M0dobgembols @sdbmGos@m@oyao Jmpgeo (mgm@o gotmsygs) [114].
60-90 a@sdosbo Loiggmo 3bmggergdo s0bgsabogdbymo odbs F@oJobgasl ersmggdom
bygaobg  70-350  gab. ©o0bgobogds bo@Gogmogdmes  odygemgdomo  Fgboom  (Lygms
B®0Jobgensls @s@ggbdols 3gOmGogydo dgygobom d3@oiols dgdggmdom) b bgdoby —
Lboggeo  godmsyggdol  @o0bgsbogdygemo  G@odobgenmbosbo  bm@Eom  gsodmgggdom
(Fobolifom  obobpgdgdmws  F@odobgamsl  @omggdol @omgbmds 5 o  be®3do).
©5lbgdmgbgboesb  aoblobwgdymo  Amol  dgdpgy (945 ©Eg) goOmopaggol
gdergm@sm  asdmbsegeo bogmogdgds Lbgoslbgs @mbom (20-100 dy/zy doboby)
390mOom @  bgdobg  (Lbgowolbgs  ULogggdmseb  gomow) b odygangdom  —
Lobadgdanols  gengob@g@ol  Lyl3dgbbosdo  d3®oiol  dgdggmdom.  asdmbsaogero
30935053 gd0 Logm goMmspggol gdamgmesmn 3 ol gobdsgmmmdbsdo Lody g@swse
ob 5 ol 2obdogemdsdo — bymyxg@ose. 3035053 9d0l 5JBoy@mdols sbswygbow
Lboggeo s Logmb@®mem xa9x9d0l godmsgggdo 03390gdm©s ©s bpgdmes domo
©ooxMoadol  3gbmmgsbo  Jlmgoanols  B@oJobganmligmdos  Bog@mlgm3ddo 56
3o0©9b5bg.  Logwgmo  ©s  bogmb@@manm  xa9x0l  godmseyggddo  sedmhgbogno
B®0Jobgensls 3oxlyagdbols Mosmgbmdol M0 MM Igsmgdol Loy ydggem by bogdmos
30935053 0L 063 gbL-989JBYOMdol (0J) @opagbs (b, 27). yydopegds 9dcgmos
sdmhgboano H®oobgersl 3ogbyamgddo G@odobgensls gro®ggdols dm@gmenmposl.

Omama3  bMomoesh  hobl,  bmyoghom  bogdml  sedmshbes oM 33990
5JBHogemds  G®odobgeosls  bofansgols b 39b0mgeb Qm@doby, o3 podmobs@gds
03590, @3 LogmbB@m@mmbonsb dgos®gdom,  F@oJobgasl @omggdbol Gomgbmds
d30MEgds  0sx@odol  3ybomgeb  dmd3mgddo s dmaosbo  39bomgsb
Jbmgogrgddo. dospsmomsw, boghmo XIX-oli dgdmbgggedo, @mboom 20 dp/za doboby
A®0Jobgeosls  3oxgbymgdoll Gomegbmds dgdzodes  LogmbG@memlbmsb dgoscmgbom
s 03-3 dgoaobs 34 %, @mbol Jmdsggdolsl (50-100 3/ 33-3g) dobo g89JdgO™dS
0bOgds dglsdsdobo 47.9%-59.7 %-dwg, bomeoem 356J399 dggygobolols momdols bobygg-
AEgds BMmodobgegdols HomEgbmds LsimbB@m@mlonsb dgosmgbdon.

doomo  989J@Ydmds  asdmagmobs sbggg bog@mds XX wmbom 100 dp/3a-bg
A®0Jobgeosls bofaogol gm®mdsby. dolds 06Fgbl-9839JB O™ dgoaobs 68.6 %.

3odm33eg3900m  oagboan  0dbs,  4-(l-osdsbFogn)sboanobo s JBoyg@dmbsls
08096l A@0Jobgasl 39bnmgeb gm@dsby o 0§39 3ybwgddo wms@obgdyao
05®3900L ©5b930MbYdol ©o0bgobogdowsb 22 ol dgdpgy. s@bsbodbogos spdgmag,
Amd bogrol XX @G@oJobgensls bofersgol o 39bmmgeb gm®dgdby o6 s@dmohbos
>JBogdmds.

sllobmgbgoymo bogmgdoli domamyoy@o godmErgdol dgogagdds shggbs, Gma
obobo 3ol 30MmMmdgddo 5@ 0hgbgb BmJLogy@mdsl Logpgmo 3bmggegdols dods@m.
bogBmms  ombodbymo  @opo  39aL3gd@ogeos  3gedobmgdols  Lofobssmdpgame s
Fo®dmowagbl 0bdgdmgll dgdwamdo 33enggolomgols.

104



3b®o@o 27. 1-5306m505356@ 5600 (LV), 4-(1-505356@0a)s6ogmobols (LVI)
©> B9A™M3gb350dMbagogolbmsb Fosmo Bs@oggdol (XIX-XX)

A®0JobgeomEog@o >JGoydmds

C C
o &( ~ D £ o
c 5 O o O N
&
2 ST, |€E |2EU¥E | Fs2s2.
€ 2 2 TL < = A =N ,_% - < g o T
bogdmo | 2 €S %L 29 L | D2 < sSSUTEL| 00
S5 2.y |CET|E£E| 24 §E RE £% ’
D Q2w c DU | T e g N T2 Ps P 0
=R & @ ) 2o o U 2E S 3 A
* ~ & © &5 2 o X 2 S
£ e 3 el o2 D o
« & « @ o
LV 20 bgdoby 30 3 17 426 34.0
LV 50 Lebobomsb 30 3 17 336 479
390dc . 100 9O0NS>© 30 3 17 260 59.7
Lo gmbe@). 20 30 3 17 160 752
LV — - — - — 646 -
100 0dga. 356- 23 4 19 131 46.5
3399 bHYO.
blbsGom
Lo gebe). — - — - 19 245 -
LVI 100 0dge0.Lobodgo- 22 3 14 ©05b930™Mb. 0
ol geogolid.
Lo gebe). - - - - — 508 -
XIX 100 0dygen. Lobsdgo- 20 3 20 194 —
ol 3engol@d).
byygos
bogmbe. | — bobadgdgaoo - 3 20 188 -~
XX 100 0dygen. Lobsdgo- 20 3 20 59 68.6
ol geogolid.
LogmbE). — - — - — 188 -

105



0530 3. 9JL39®0336@ g0 bsFogo

0bg@sfomgamo  13gdd®gdo  goowgdygmos  bganlsfymbg  Specord  IR-75,
30bgeoboll  bgmdo s 3gJloJerm@dydowogbdo,  L3gJBOmRm@EmIgd@by  FT-IR
“THERMO NICOLET”, KBr-ol dmbmg®olb@sebs ©s Ge-oll go®go@dgodo s Spectrum
BX FT-IR Perkin Elmer (400-400013") — 35bgar060ls bgodo.

Yo B@o00lgg@o  L3gJB®gdo  gowowgdygmos  3gdBOmgm@mdgd®mby  UV/VIS,
“Varian” CARRY-100 CHCI;-9o.

d0Omgy-doabod o  Ggbmbsblol  U3gdd@mgdo  gopowgdygmos  b3gd@@m-
d960g0vg BRUKER AM-360 (300 d3¢3), UNITY-400 uppkemws 2 (400 33) o Talsa
BS-497 (100 3333), ©go@dgtodgdya  odgmomlymamboodo  [(CD3),SO] o
09039000 gdgmo  Jeom@mgm@dol  blbo®do  [CDCl3], Jodogdo  Fobsigewgdgdo
aobmdognos  dobospasbo  LESbs@BOL  GgB@sdgmognlogosbols  dods®om 001 g.d.b
LobyglEom, boam 30b-L30bydo YOmogAhmJdgogdols 3mblEsbds 0.1 33 LobylGom.

dob-13gJpMgdo  Aoomgdymos  bgalsfymbg Ribermag 10-10B o MX-1321A,
bodydols 300053000 ‘dgBobom doombobo®gdgan > g'do, dsombobo®gdgero
90 9dBOmbgdols gbgdgos 70 g3.

@eedools  Bgd3gaod®s  goblobmgdyamos bgalsfymbg Boetius, gobygseny@do
do{ymdogmdon PHMK 05 ws Meeting Point Meter MPM-HV2, Germany.

@god3ool  Abgengenmdsl,  bogBmms  Lolyggmsgol  gmb@ddmenl  ©s  Rf-ols
d6093bganmdgdols  goblobmg®sl  gofo®@dmgdbwomn  JOHmdsFmydsgoygemo  go@RoGgdol
(Silufol UV-254, Silufol, Alufol) ao3mygbgdom. ULggdydo JOHmds@mg@dogoolbsmngol
bm@bdgb@oe goygbgdwom Logrogspgeels 100-400 333 bmdol bofogoszgdoom.

0 gHdm@o530dgB Moo ggaggs ho@dodgoym o0dbs 9ba®dymo go®ds MOM-ols
Vo®dmgdols  F. Paulik, 1. Paulik & L. Erdey-ob ULolggdol Q 1500D  @Fodols
©9M035¢MaMo0bg, G9d3g0sd ol ds@gdol Lobdodg v =10°%Fm, da@dbmdgamds DTA
1/10 [158, 159].

0bogo@o@y®  bog@mms  godmbagerosbmdgdo  asdmmgmogos  Lafyolo
bogtmgdoll  s@gdbygmo  @omPgbmdgbosb  mgm@oymmmsb  dgoos®gdom.  dowgdien
bog@mms godmbogmosbmdgdo, mmdol G9dd3g@sd®gdo, Rf-ol 360dgbganmdgdo s
139O0 dmbsi9dgdo dm@sbogos bMoengddo.

3odmbogoemo  bogmmgdo:  1-505d5bFHoboMdmbdgags  [160],  1gdm39b35MdmMbIgogs
[15], 1-(4-5393>do@magbom)s@sdsb@obo [32], 1-sdobmowsdsb@obo [26]  domgdyan o0gbs
bod@™Ido o0 g@oao dgmmwogzgdol dobgogom.

4-(1-5005d5bB 0o Jl0)boB O ™Mb gbbmeno (I)

Lodygaos  gmendsdo, @mdgebsi  dmdggdgmo  ofgb  dgdobogygdo  Lomggges,
0053943560 Mb3gobo, 939dsi30g500 gogrz09dol Janm@owol Jognom, smoglgdgh 14 g

(0.1 dme@ro) 35@5b0dOMBgbmel s 100 dao  gomogn gbyenogzmenols  debmdgmogols
9090L, 9ds@gdgb 6 o (0.15 dmero) bsd@oydol FAydgl ©s Igodg bbom @396
>Mambol 5M9do, Vgdwgy o3bgmgdgb 15 Losmols gobdogammdsdo @  gerygmbom
93539096 194 o (005 dmeno) 1-dOMIosEsdob@obl. @godios dodwobodmgmdls dgodogo
dm@ggols o bgmo ymoeol 300mdgddo 16 Losmol gobdogmmmdsdo. @godiools
sdmogtgdols gdgy Lodgojgom bodggl sEogmgdgb aodblbganls densb@ doliodwyg o
599 dog909b  1%-0560  go@oyydol  go@dmbs@ols  blbs®om, Goam@@oggh, {gmomsggb

106



Jeom®dmgm@don, 5dOmdgh  ¢fymm  CaCly-by, oEoagdgh  2odblbgerl.  bodbgbl
SbyyBmeggdgh  JOmdsGmadogoym  Lggdby [slbm@dgbdo —  ALOs, geoygb@o —
390G gobols gmg@o (odsmo g@odios)], 0wgdgb 19 o (76 %), @.@. 136-137°C.

4-(1-ssdob@Gogm Jlo)sbognobo (II)

228 (0.008 3cgno) 4-(1-505356G0@mJL0)boB@Mdgbbmenls bLbosb 50 dg» dd@sen
900 539¢53 do, 9ds@gdgb 10% @9bgl Ni-oli byyl3gbbools gmogosig@oddo, 9g@mgdgb
do®M0®gdoll  bgaolofyml o  ¢@g396  dopbo@dycdo  Lodgggmom.  Jo@odgdols
LGP gdol 9dogy (Lokodm dmEyermds dmengggeg®o  Tysendswols dmsbomdols
d99092)  RoE®S396  goGoobsGm@ols  dm@zomgdols  dobbom. bogrgdl  @giboggb
d30dy g@aB> J0o@sGIH>GOO (55 Ia), Goa@HOsHL sGgomgdgh odblibyal Fyaol
354999bg. 0wgdgb mgm@o gg@ol j@obGoagol 14 o (70 %) bogewl (II), @w.@d. 173-
1759C (3gorsbmgno).

4-(1-5005d5bBogn)sbognobo

doygodods Jmedsdo, GmIgalsi dm@ygdygmo gl 93935303500, >msgligdgb
10 2 (0038 dm@oo) 4-(I-50sdsbBogm)si9@Hobogowl, ¥dsdgogh 100 deo Jo@oedgogols
Fyomblbodl (1) s sE9gdg6 5 bssmol asbdogmmds@o. 99wy 53039096 0°C-byg
3 bosmol  pobdoganmdsdo.  [o@dmdboan  3@0lBsmgdl  goen@d@oggb, o3¢ doggdgb
Jogms®g  gmgtom  ©s  SAOMdG  go399d-gJloge@m@do.  4-(1-ssdsbGom)sboaobls
009696 oA mJem@opol bobom, @w.@. 258-260°C (g0, 262°C) [34].

5dobols mogolygsmo bobom godmymas:

o) dodmdmm@oel  blbosh  dgmomol  L3o@GTo, obboggdgh  Ldo®Eosbo
googdol  Gydol  2%-00bo  blLbs@om, osywgdgh  15-20  Fyool  gobdsgamdsdo
9399530g00m,  gdo@gdgb 300 deo  Fyoml, Fo®@dmdbogn  bogngdl Qo @@sggb,
M93boggb 30g0 Fymom o 5TOMbgh. 0wgdgh 4-(1-5sd5b@oa)sboanobl, ww.§. 104-
105°C (@oo@. 105-106°C) [34].

d) dodmJmmdopl blbosh 10%-00b do@oandygegsdo 100°C, 35(303900L  dgdwgy
945396 H9HOom, @@.d.  105-106°C.  sbsgobolomgol  buygms 603930 Boowgds
bgdaodo@gdoon 130-140°C (3 89), @e.@. 109°C.

4-(1-5005d5bBogrm Jlo)s39@sbogrowo (1)

o) 1 ¢ (0004 dmegoo) 4-(l-ssdsb@Goamlo)sboaobls ¢ds@gogb 1.1 deo  (0.001
dogno) ddo®dgogs obdodowl, 1 g (0012 dJmeoo) 9fyem bo@@oydol 53g@Ho@L ©s 30
deo  goo@sigBdodl.  Lodgsdaom  bodgal  symgdgb 30 Fymols  aobdsgamdsdo,
BomAG396, 530mgdgb 2odblbgml. 0wgdgh 1 o (85 %) bogdml (1), .. 167-169°C
(3gomsbemeno/§gsano).

o) L4y (0,005 Bemgoo) 4-(l1-505356@0g0mJl0)boG®mdgbbmaols blbs®dl 50 o
dd@o@  gmogsig@oBdo  9ds@gdgb 10%  ®9bgl  boggel, 9gOmgdgb do@omgdols
bgeobofgmlb s 9@g39b dogbodgdo bodgggaom. Loko®m dmEgmmds demen 9390 @0
Vyogmdowols (334 dan)  doobodol  dgdwgy  Lodgsdzom  bodgglh  goen@@sggb
3500 bsGM@obogeb. goddgodgomg Qoa@@s@AL  9dodgogb 0.5 dao  (0.005 dmero)

107



ddo®dgoge obdo@owl s 1 g (0012 dJmao) 9fgem bosg®oydol 539Ho@L. bodggl
5gdgb  Tymol  505bsbobg 30 Fyool  gobdsgammdedo.  ao303900L  dgdwgy
Qo BA5396, BoEA@SAL 530 gdgb 2sdblibgal. 0wgdgb mgm@o gg@ols jHolFGsa ol
13 o (89 %), mww.@. 165-168°C. (arod). 167-168.5°C, Jgosbmgno).

4-(1-5@5d5bB 0™ J0)dgbbmognsbogowo (IV)

Foboli{o®  dmdbowgdyan  4-(1-505dobGoermJlo)sbognobols  blbs®dl 60  den
b96bmendo [1.73 o (0.15 3meno) 4-(1-505356F0g0mJl0)bodGmdgbbmano, 6 den H,0, 0.54
o NH4Cl, 56 p Fe] dmdggol 300mdgddo 9do@gdgb 172 3ao (0.15 3meno) d96%mols
dgogol Jerem@sbdow@opls s 1.2 den (0.12 dmano) sbanse asdmbroge G@ogmoasdobls
> 909396 3 Losmol  gobdsgemmdbsdo bgano  ymognols 3o@mdgddo. [o®@3mJdboan
boen gl Boan@@Mso39b, Ggiboggb Fymomn bgo@@oma@d @g9s]30sdwyg, d9dwgy dgdLobom
©s >BMdgh. 00gdgb Mgn@o Fg@ol 3HolRomgdl 1 g (658 %). erw.@. 160°C.

4-(1-s@sdsbGoem Jlo)ggbognszgBsbogrowo (V)

4-(1-5005d5bBogom Jlo)sbogrobols (001 dmao)  59b6Dmeblbs®dl  (©odbowgdyeno
Fobs  9Jb3g®03gb@3gd0l  sbosgmayoy@o)  ©s 14 dao (001 Bmeno) aodmboogno
B®ogmoasdobol  bo®ggl  dm@ggol  3o@mdgddo (390 ggmmdom  9ds@Bgogh  sbansw
aodmbogen 101 den (10 ddmeno) ggboenddo@dgegel  Jaom@sbdo@opl ©s ¢® 9396
4 bosomol  aobdsgermdsdo bgaro  ywogols  30@mdgddo.  [o@dmJdboan  bogngls
Qo BMog9b, Mgi3boggb  Fymom bgo@@oma@  @godiosdwg, dgdwgy  dgdlobom s
5THmd96. 009396 Mgm@o GgBol j@obomgdl 22 g (61.1 %). me.d. 180-182°C.

4-(1-50053d5bGogrm Jlo)ssdobBmogsbogowo (VI)

28 a (001 Bmeno) 4-(l-s@s3dsbGoamJlo)sboaobol  dodmJmmdopl  {g90-
Vg900md0m 993539396 Fobolifod  dmIbopgdyen  o5©sd5bEob-1-30MdMbIgogols  Jaom®-
sbdow®ools 696%meblibo@l, [1.8 g (0.01 Jmero) 5sdob@ob-1-3o@dmbdgags, 2.1 5 PCls,
50 dgo CCly] o 14 deo (001 Jmeno) GGogmoesdobl. Lodgsdaom bodggl 9dg396
5 Losmols aobdogarmdsTo bgmo amomols 306mdgddo (60°C), (o®dmJdbogn boggdls
Qo B®oggb, Mg3boggb  Fymom bgo@@sma®  @god3Eosdeg, dgdogy  gmg®om s
5TGHMd96. 009396 Mgm@o ggBol 3Gobomgdls 2.7a (68%). @m.d. 240-2410C.

4-390m Jlo-N-(1-505dobBmoa)sbogrowo (VII)

1232 o (0.1 dmgno) 3-sbobowobol Jop@mJmmdoel blboshb 20 dgr asdmboogn
Tyoeodo, 9do@gd9b bo@®oydol Fy@ol (gomblbo®dl (10 3 NaOH wo 15 dan H0) o
50 g 596%menl. Lodgoiom bodggl dgedogo Jm@gzol 30Mmdgddo, 1 Losmol
3obdogammobodo,  (ggm{ggmmdbon  9ds@gdgb  Fobol{o®  dmdbogdye  sEsdsb@eb-1-
35M0mbIgogol  Jenm@obdow@owols 396bmenblbodl [9 o (0.05 dmeno) AJCOOH, 11 g
PCls]. ®god@os gabmmg@dygamos. Lodgojaom bodggl 9®9396 2.5 Losmols gobdsganm-
350 Fgaols 5d5bsboby bgmo wamomols 306mdgddo (42-45°C). (odmdmJdbogn Bogngdls

108



Bo (o396, Ggboggb  Tgmoo  bgopoomygd  @godaosdreg, Igdrgy  gegdom  ©s
5WHmdgb. 0wgdgh mgm@o ggdol  3Gobomgdl 125 o (90 %), .. 182-1850C
(gmobmgno),  Jodas  oblbgds  Jom@mgm®@ddo, gmsbmerdo — 025 o/100 dao,
odgmomlymamJbopdo — 2.5 /100 deo, 5@ oblbgds Fyoendo.

4-9000Jbo-N-(1-s@sdsb@mogn)sbogrowo (VII)

686 g (0.05 dmeno) 3-5d0bmgygbgdmenls blbosh 150 dgo IIGoe d96bmendo ©o
9d5@ 9096 6.8 deo (0.05 dmeno) AGogmogsdobl. dgdwgy Lodgsdzom bomggl dywdogo
dm@gg30L 300mdgddo, 30 Tymol aobdoganmdsdo, [ggmfggmmdomn 4ds@gdgb 0.05 dmeano
505dobBob-1-3000mbdgogosb  [obsl{od  dmdbowgdyer  5@sd5b@ob-1-3o@bmbIgogsls
Jeoem@sbdo@owols 69bbma@blibs®dl s 9@gzgb L5 Loswols gobdogermdsdo  bgero
ool 300mdg6do. Mgodios gabmmg@dyaos. Fo®dmJdbogr boan gl GogoB@soggb,
M93boggb [ymom bgod@ogy®d @g9od3053yg, d9dwgy 3gdlobom ©s 5TMMgb. 0wgdgb
0gn@o 39@ol 3@olAomgdl 122 o (8L6 %), @.d. 206-207°C (gorobmearo), FoGaow©
oblibgds gmobmando — 02 /100 dgo, odgmoelyeambodo — 125 /100 deo,
Jeom®mgm®ddo, o@ oblbgods Fysendo.

4-(3-Jeo @596 J150)-3- Jeo 0 @-N-(1-s@sdsbGmogr)sbognowo (IX)

102 & (0.04 dmgoo) 4-(3-Jeom@g9bmJlo)-3-Jem@sbogrobols blbs@ls 80 den Fd@ o0
596%mendo {ggm{ggmmdoon 3ds@gogh 5.5 dan (0.04 dJmeno) dd@oe FMogmogsdobls o
s 72 3 (004 Bemeo)  o©sdob@ob-1-3000mbdgegosb  Foboslfo®d  dmdbowgdye
500535b6F0b-1-36MdMb3gogol  Jerm@sbdow@ools 59bbmablibo@l, Lodgsdiom  bodggl
909396 4 Losmol  gobdsgermdsdo  bgemo  @ywogrol  306MH™bgddo,  mmsbols
B993905@ M3y 25303900 gdpgy FoddmJdbognr bogrgl goa@@saggb, Ggiboggb
Tymom bgoddoy®d Ggodizosdwyg, d9dwgy 39Jbsbon ©s sdHmbgb. 0mgdgh mgm@o
B3940l 3@olGomgdls 10.1 o (604 %), @e.d. 167-168°C, gonobmmdo gos@ol@smgdols
9909y @.@. 176-177°C.

1-(N-3,5-©00660™dd9bbmogn)sdobmsmsdsb@obo

Lodygans  gmendsdo, Gmdganbsi dm@ygdgaro odgl dgdobogydo Lodgggms ©o
93995308500 o 3099dol  Jerem@ool  dognom,  smogligdgh 373 o (002 dmero)
1-5306m0@535bF 060l JoEGmJmm@ool, 9do@gdgh 6 I  F@Eogmomsdobls (88%) w©o
o3bgergdgb 20 Fyomol aobdogenmdsdo dywdogo dm@ggol 3oMmdgddo. dgodgo 100 dan
Bmegmeno,  Lodgsdaom  bodggl 53039096, 9ds@gdgb 6 o (002 dmano) 3,5-
©0dOmIbosgnooaol  Igogols o 1 deo PCl3. @godios d0dpobodmgmdls 2 Losmol
3obdogemmdbdodo  bgano  ymoenols  3odmdgddo.  U/B-l s@oangdgh  godblibganls,
Fo®dmJdbogr 300G gdl o F®oggb, Ggboggb Fymom bgod@ogyd Ggsdiosdwy,
‘d990gy, dgmsbm@om s >dAMdgh. 00gdgh mgm@o Rg@ol 3HobEomgdl 54 o (62.1%),
e.d. 225-2280C. 3o oblbgds gmg@Po, @gd@sdodman@sbdo, goGgsm oblibgds

>390™bdo s wodgmog iyaamJlowdo.

109



4~(1-505356@0a0)-2-30H™ J10-3,5-©0036 03556 bmogsboaowo

Lodygaos  goadsdo  (Igdobogygdo  Lodgggas,  939do3oge®o  goaioydols
Jeom@opol  dogmom)  smogligdgh 265 o (001 3meno)  4-(l-ssdsbGoe)sbognobols
do@mJmm@opl, 9ds@gdgb 3 I FHogmomsdobls (88%) ws s3bgmgdgh 20 Ygomols
3obdsgemdbedo dgodogo Im@ggol 306MHmbgddo. dgodgm 50 g Gmengmeno, Lodgsdiom
boggl (3039096, ¥dodgogh 296 o (001 dmeno) 3.5-od@mILsgroiogols  dgogsls,
05 deo PClz o 20 3o Goeygowb. @gojgos  803obosdgmdl 5 Losmols
dobdogenmdsdo  bgano  @ymomol  30Mmbdgddo.  /6-I 53039096, obboggdgh  0pogg
doEgmmds gobygaosbo (ymom,  gog@E®eggb, (o@dmddboan s@0lLFs@gdl GgiEboggb
Tymom bgo@@omyd @go305dpg s dOmdgh. 0mgdgb mgm®o ¢9@ol jOolGosamgol
48 3 (95 %), ww.@. 194-1950C.

4-(1-50535b@ 0™ Jl0)-2-bo@BMoi39@sbogowo (XII)

12 o (0004 Bmgeoo) 4-(1-505356@0@mJlbo)sig@dobogowl  gdo@dgdgh 5 e
ddo@dgogs  obdow®opl, 10 dgo  ddo@Tgogol o 1 deo HNO; (12.5N). @gojios
30000b5G M3l 50 Yool aobdogamdsdo dgedogo dm@ggols s 5-100C-by go0g900b
300mdg6do.  boG®odgbol  sdmogdgdols  Igdwgy  Lodgojgom  bodggl  demosb
gobyeoosbo  Fymom s bogmogdgdsl  dgoge  Fyomblbodowsb  {gemomsggb
b96bm@o/gmgdol bo®ggom. m@aobyen Gobols @giboggh Fymomn bgod@omyd Ggsd-
(305dg, >dOMdGh  a@oyndg@ols do@oabg, oEomgdgbh  Aodblbgal s 539 doggdgb
Fgomobomom. 00gdgh ygomgmo gg@ols 3@obRomgdl 0.9 o (67 %), @e.d. 131-133°C.

4-(1-5005d5bB 0o Jl0)-2-b0FHMdgbbmognsbognowo (XIII)

19 o (0002 Bmero) 4-(1-505356G0emJlo)dgbbmognsbogrowolls ©s 5 oo
d35@3g080L  boggl  Igodogo  dmAggols s 5-100C-by  go(308900L  30G0dgd o
V3900(390mdom  9ds@gdgb 0.6 deo HNO; (125N). Lodgojaom bodggl 15 Fyool
3obdog@mbsdo  9Mggzgb  Yobymosh  5d5boboby 5—100C-‘b3 353039006 300MdgbTo,
bogm dgdegy 40 Fyoo — mmsboll §g9d3g@s@yasby. bo@d@o®gdols w@sdmsog@mgdols
‘d9dgy,  Lodgodaom  badggl  denosh  gobymosbo  Fymom, (o@dmJdboan  bogngdls
Qo BMo396, Mg3boggb  Tymom bgo@@smy®  @go3osdeg s SdOmdgh. 0wgdgb
430m g0 g9@ol 3@olEomgdls 0.8 o (888 %), me.d. 151-153°C.

4-(1-5@5d56@ 0™ Jl0)-2-bo@G®magbognsg@obogowo (XIV)

12 o (0.003 dmeaoo) 4-(1-505356F0g0mJlo)ggbogsigdobogrowols s 15 dgo
435337085l bo@gal dm@ggols o 5-109C-by a5303900L 300mdgdTo 590§ 390mb0om
93539096 3 dgo HNO; (12.5N). bodgojiom bodggl 15 Fymol gobdsgermdsdo ¢é 9396
4obyg@0ob  565boboby 3-59C-o0ls 3000694do, bmgrm  dgdpgy 15 Loswo — momsbols
G933905GM5bg.  bod®odgdol @sdmogdgdol dgdwgy  Lodgojiom  bodggl  demosb
gobygoosbo  Fymom,  Fo®dmddbogr  boangdl  Gog@E@oggh,  Ggiboggh  {ymom
6goBBo@y® Mg0J30530g ©s STOMdb. 0wgdgb ygomgmo #g@ol 3GobEogdls 0.65 ¢
(593 %), @oe.d. 127-130°C.

110



4-(1-5©5356@ 0@ ™ J150)-2-60OM-N-(1-s@sdsbGmogr)sbognowo (XV)

12 3 (0003 dme@oo) 4-(1-505d56F 0 mJlo)-1-s@sdobGmogrsbogmo@ols ©s 8.6 dgo
435337085l bo@gals dm@ggols o 5-109C-by a5303900L 3000dgdTo  Tg90§390mb0om
9do@®gogb 172 dgo HNO; (12.5N). Lodgoizom bodggh 15 Fyomols aobdogeomdsTo 99396
4obymoob  505bsboby 5-100C-bg as039d0L 306mdgddo, bome  Ygdwpga 30 Fymols
dobdoganmdsdo  —  mmobol  Ggdd3gas@y®sby. bod®odgdol  @sdmog®gdols  dgdwge
Lbo@godiom bodggl denosh yobyeosbo Fymom, FomdmJdboen bosgngdl o @@sggb,
M93boggb  Fymom bgo@@s@my®  @go]3osdyg, >dOmdgb. 0mgdgbh ggzomgeo gg@ol
300oLE@gdl 12 o (923 %), ww.d. 172-1740C.

4-390m JLo-N-(1-505dob@Gmogen)-2-bod@msbognowo (XVI)

57 o (002 3cmgno) 4-dgmmJlo- N-(1-ssdsb@mogn)sbognowol, 20 dgn  ddo@dgegs
sbdo@ool s 20 g JIo@dTgegol bodggl dmeggols s 5-100C-by  goz039000
300mdg6d0  [39m§g9mmdon  9dsBgdgb 5 deo (006 dmenro) HNOsz (12.5N). @godios
30306563l 15 Tamol gobdsgermds@o gobamoob 535bobsby 5-10°C-bg go3039000
s> Jdgedogo  dm@ggol 300HM69dTdo, bmerm  dgdwegy 15 Fymol  gobdsgenmdsdo  —
30msbol  BAgd3g@o@gdoby.  Lbodgsdaom  badggl  demosh  gobyemosbo  Fyerom,

Fo®dmJdbognr  boargdl  goe@@oggb, Ggibsggb  (ymom bgo@d@smy®d  @gsdiosdwy,
5TH™dg6. 00gdgb ggomgmo gg@ols 3AolGomgdl 59.5 3 (89 %), .. 134-135°C.

4-90m JL0-N-(1-s@sdsb@mogn)-2-bo@ @ msbognowo (XVII)

28 & (00093 dmeno) 4-9000mJbo-N-(1-ssdsb@mogn)sbognowols, 15 o Jds@dgoges
sbdo@ool o 15 g d3o@gogols botggl dm@ggols s 5-109C-by  goz039000
300md96d0 (390§ ggmmdon  9ds@dgdgb 2.5 deo (0.03 dmero) HNO; (12.5N). @godios
30306563l 15 Tamol gobdsgermds@o gobamoob s35bobsby 5-10°C-bg go3039000
> dydogo  dm@ggol  300mdgddo,  bemerem  dgdegy 15 Fumo - mmsbol
G933905@7M5bg.  bod®odgdol @sdmogdgdol dgdwgy  Lodgojiom  bodggl  demosb

gobyeoosbo  Fymom,  Fo®ImJdbogr  boangdl  goe@@oggh,  Ggibsggb  Fymom
bgo@dGomy® Ggod300dwg s >dOMdgb. 0wgdgh ygomgmo Rg@ol 3OobEsgdls 2.8 o

(87 %), .. 133-1350C.

4-(3-Jeo 5396 J150)-2-60 O M-3- Jeo 0 @-N-(1-5@5d5bGHmogn)sbognowo (XVIII)

2 & (0005 dmeno) 4-(3-Jerm@Rg9bm Jl0)-3-Jerm@-N-(1-5@sdsbGmog)sbogno@ols  ©s
10 g0 dIs@Igogol  bodggl  dmdggols  ws  5-100C-by 20303900l  306HmdgdTo
V390V 390mdom  9do@gdgh  dsbo@@omgdgar  bodggl, odbowgdyal 2,5 deo  (0.03
dogno) HNO; (125N) s 3 den 95 % HySO4-00m. Ggojios 30dobos@gmdls 15 (ygmo
4069@056 5d5boboby 5-100C-bg go303900Ls @ d9dogo @ ggol 306HMd9dTo, beognm
d9d92 4 Losomol aobdogmmdsdo — mmsbol Bgddg@s@yg@dsby. Ladgsjiom bodggl
daosob  gobymosbo Fymom, (o®dmJdbogn boengdl goa@@oggb, ®giboggb Fymom
bgo@Gomy® @godi3osdeg s sdOmdgb. 00gdgh ygomgmo g@ols j@olGsamgol 2.1 o
(95 %), @o.d. 168-170°C.

111



39H™M(3963506mMb63753> 1-005356@F0gnsdmboyydo (XIX)

1-530bmo©sdob@Gobol  Lyldgbbosl  dd@oge  gmg®do  dm@ggol  30Mmbgddo
93539396 9J30dm@aA0 GomE bmdols gAMb oMdMbAgogsl gog@blbs@l 10-159C-by
dydogo  dm@ggol 306MHmbgdTdo. bobggomo Lossmols dgdwgy  dgodhbggs  dmygomsgnem-
bomobyxolbggdo boggdol  aodmygmegs.  Lodgojiom  bodggl  symgbgdgb 2 Lssmols
3ob35g@mbodo mmabol Ggddg@s@y®sby, d9dogy BogEMoggh ©o STOMdgb. 0wgdgb
‘dgbododol  g@m39bgoMmombdgegs  l-50sdobGomsdmboydol ool @omgbmd®ogo
20dmbogamosbmdom. @e.d. 2249C-bg  brgds Mok o30s ©s oG  @mggds, 3400C
(0dengds), Re 0.5 (5393™bo/CCly - 1:3).

B39O (396 35M5MbAgoge-4-(1-505d5bFoa)B9boasdmboydo (XX)

doowgds  bogdmol  (XIX) obsgnmgoy@oe 0d goblbgsggoom, @md  @gsdiosl
d030bs®gmdl 2 Losmols gobdoganmdsdo Gmeamendo bgao y@ogol 3oMmdgddo.
Lbo@godizom bodggl s@oagdgh asdblbganl, bo®hgbl o3@0lLFsegdgb 0bm3@mm3ogmols
L30GHoEsh.  0wgdgh  boGobxolgg®  3@obFomgdl.  @e.d.  150-1520C-by  brgds
093045300, 192°C (0D gds). Ry 0.56 (5398®b60/CCly - 1:3).

5005356F0b-1-3oMdMbAgogol Jo@sbowo

>) 50535b@ob-1-3oMbmbIgogs gmogmols gmg@o:

Lodygaos  go@dsdo (badgggens, 3935303500 ©s  Janm@ gognz09dosbo  dogno)
>mogligdgbh 100 3go SdLmeny@u@ gmogols L3odEL, 3 e jmbG. gmaodEdgegol ©s
dygwdogo Im@gzol 30@mdgddo dgodgo 32 o (0.17 Jmeoo) 5©odob@ob-1-3506mbIgogs.
095305 LOYmgds 7 Losmols gobdogemdsdo ywogols d9dwgy. Lodgsdizom bodggl
dogosbsw 53020 9b96 Mgodzosdo ‘dgglgeo gao gonogools b3o@R L, ‘dgodgm
596bmeo/gmg@ols boMggo o m@yebym  Bobol  @giboggh  (ymom  bgo@G®ogn®
09530099, 5AOMdg6 NaSO4-bg, o3omgdgh asdblbgerls s bodhghl @sdmbrosh
Fymol gog999bg. ©o@.. 144-1450C (12 33), np '=14868, 25dmbogmosbmds 80 %.

d) 33 deo (02 dImg00) o505d5bGob-1-3o@bmMbIgogs gmogrol gmg®L ©s 70 deo
80%-006  Jo@®sbobdow@s@l 100 dan  wogmoggbyeogmendo  sumgdgb 36 Losmol
3obdoganmdsdo. Lodgsdizom bodgagl derosh qobymosh (ysambg aodmlibdom dywodogo
dm®gg0lL 300Mb698To, Goa@®oggbh, Mg3boggh ©s STOMIh. 00gdgh mgm@do gg@ols
300LAs@gdl 26 o (85 %, dgmobemeo), @e.d. 153-1549C (@rod. 156-157°C) [53]. Ry 045
(Igmobmeno/ Jeom@mgm®do 1:12). OV 13gd®o, v, L3l 3594.8, 3540.8, 3479 (NH,); 3332.6,
3278.6 (NH); 1612 (C=0); 1520 (CONH); 1373 (C-N).

3@ @ol(II), boggeool(I), L3oangbdol(Il) s goedogydol(Il)
Jerm@ogdols gom@Eobsoygmo bagdmgdo
505356F0b-1-30@dMbAgogols  Jo@sbowmsb (XXV-XXVIII)

dglododolo  d-dg@ogol  Jerm@owols  (yoeblbo®dl  9do@gdgh  >@odob@ob-1-

35M0mbgogol do@sbowols blbo@l  dd@o@  gmobmado  [do@yg®o  mobsgo@EMbs
MCL : L — 13], 05 ULosmol gobdogammdbdedo 9dgggb dogbodyd  Lodgggesbyg o

112



9530l 53®dgagdgh [yeosh od5bobobg 5-6 Losmol gobdsgermdsdo bgeno ymo-
ol 300mbgddo; goddgodgoemg bLbsdl oymgbgdgb gO0LESE0bsFM®To, 2-3 ol
‘d990gy aodmymxzog  3GobE@gdl Goam@@oggh, MgEboggh gmobmemom ©s IO
353999-9Jbogo@mado CaCly-bg. Jomgdbyao bog@mgdol bmaogOmo gobogy®-Jodog@o
dobobosmgdgero dmgdygemos bdoendo 17.

3@ @ol(II), boggeool(), mygmool(ll) s jodoydoL(Il)
bogango@gdol gom@obszogeo bsg@mgdo
505dobBob-1- 3oMdmMbdgogols Jo@sbomsb (XXIX-XXXIT)

dgbodsdolbo  d-dgHomol  Lyeags@ol  Fyomblbodl  ¢353gogb  o©sdob@ob-1-
3oMdmb3gogol  do@sbool  bLbs@l  dd@o@  gmobmenTdo  [dmgryg@o  mobsgo@omds
M(SO4)s : L — 13], 05 ULosomols gobdsgenmdsdo 9cgggb dopbody®d Lodgggemsby o
9530l 53®dgagdgh [ymosb od5bobobg 5-6 Losmol gobdsgemdsdo bgeno ymo-
ol 300mbgdTo; goddgodgoemg blLbosdl o5ymgbgdgb gO0LESE0bsFM®To, 2-3 ol
‘d990gy aodmymxzo  3GobE@gdl Goa@@oggh, MgEboggh gmobmemom ©s SIMMgh
353993-9dbogo@dmado CaCly-bg. domgdbyao bogdmgdbol bmaogOmo gobogy®-Jodog@o
dobobosmgdgero dJmzgdygaos bdoendo 18.

3Mds@@ol(Il) s boggerol(Il) bo@@s@gdol gmm@obsioygeo bsg@mgdo
5005d5bBob-1- 300 5mMbdgogols do@sbopmasb (XXXII-XXXIV)

dglododolbo  d-dg@ogool  boR@s@ol  Fyoblbo®l  3do®gdgh  s@odob@ob-1-
35M0mbgogol do@sbowols blbo@l  dd@oa  gmobmado  [do@yg®o  mobsgo@EMbs
M(NO;3):L — 13], 0.5 booswol gobdogarmdsdo  9@gzgb dopbodu®  Lodgggasdyg s
095J305L 53®dgengdgbh (yeosh od5bobsbg 5-6 Losmols gobdsgarmdsdo bgamo wywo-
ol 300mbgddo; goddgodgoemg bLbsdl oymgbgdgb gO0LESE0bsFM®To, 2-3 ol
‘d9d©gy  dodmgmgo  3@olRsmgdl Qo B®moggb, Mgiboggb gomsbmmom ©s SIOM9b
353999-9Jbogo@mado CaCly-bg. Jomgdbyao bog@mgbol bmpogOmo gobogy®d-Jodoyg@o
dobobosmgdgero dmgdygeos bGoendo 19.

3Mds@@ol(Il), boggeol(l) s FowdoydoLD) s>3Eg@oBgdols
3MMOobszogmo bsgBmgdo
5005d5bF5b-1-30M3Mbdgogols do@sbowmsb (XXXV-XXXVII)

dgbodadolo  d-dg@omol 539Gl Tgomblbodl  9do@gogh  s@odobEob-1-
3oMdmb3gogol  do@sbool  bLbs@l  dd@o@  gmobmendo  [dmgryg@o  mobsgo@omds
M(CH3COO),:L — 1:3], 0.5 Loswol gobdsgammdbs'do 9@ gg9b 3opabo@y® Lodgggensby s
095J305L 5a®Mdgangdgbh (yeosh od5bobsbg 5-6 Losmols gobdsgarmdsdo bgamo woywo-
ol 300mbgddo; goddgodgoemg bLbsdl oymgbgdgb gO0LESE0bsFM®To, 2-3 ol
‘d990gy aodmymxzo  3GobE@gdl Goam@@oggh, MgEboggh gmobmemom ©s SIMMbgh
353999-9Jbogo@mado CaCly-bg. Jomgdbyao bog@mgbol bmpogOmo gobogy®d-Jodoyg@o
dobobosmgdgero dmgdygeos bGoendo 19.

113



3@ @ol(Ill) s boggerol(Il) gmm@obsEzoygmo bsg@mgdo
5(39B™Mbol 1-5@0535b@Mogn Jo®@sbmbmsb (XXXVIII-XLII)

‘dglodadolo d-dg@oaols do@oemols gomsbma-539Bmbblbodl 9do@gdgb osdsb@ob-
1-3505m63g035L  Jo@sbowol 539Bmbblbs®l [Jmgry@o  mobogodmbon MX, : L —
133, 05 ULooswol gobdogenmdsdo  9Mg39b  dogbody®  Lodgggemsbdy ©s  @gojiosl
03Mdgangdgb  Fyaooh  5d5bobobg  5-6  Losmol  gobdogammdbdedo  bgemo  @ymognols
300mdg630; oddgodgogg blbs®l oymgbgdgh 3@obEsobs@m®do, 2-3 ol dgdwgy
dodmygmgog  3@obEomgdl BogA®oggb, MgEboggb gmobmeomn s STOMEgL  go39yI-
9JbogoBm®do  CaCl-by.  dowgdyao  bsg@mgdols  bmgog@mo  gobogy®d-Jodoy@o
dobobosmgdgero dJmgdygaos 3bGoando 20.

39039600 dgmsbmero

Lo@god3om jmedsdo, Mmdgubsn dmdygdgemo o5fgb dgdobogygdo Ladgggans, s
93995303500 goeni30dols Jepm@ool Jogrom, smogligdgh 03 g (0.008 dmeno) LiAlH,,
50 dgn dd@o@ gogdl o (ggmfggomdbom, 30 Fyomol gobdsgamdsdo 4do@gdgb 40
deo @0 gmg®do aoblboen 228 o (0.01 3meno) dmbmsigdoeyg@migbl. @gsjaos
30000boGgmdl  gobgmosbo  Tymom go3oggools  (5-100C)  ws  dywdogo  Im@ggols
300md96do 30 Tymols aobdsgemmdsdo. Lodgsdzom bodmggl denosh 0.3 dao Fymoms o
0.3 dgo 15%-0560 gogoydol Gydom, o E®sggb, GgEboggb gmg@om s FogE®s@Ls
5309096 20dblbganls. 0@gdgb bo@obxolygg® sGoLEsmgdl 1.8 o (82 %), @ww.@d. 77-
799C (gmog. 76-78°C).

a-39M™M 3960 gmsbmero

Lo@godizom gmandsdo, Gmdgalsi dmdagdbgeo oJgl dgdobogg®o Lodgggems wo
93995308500 go@i0gdol  Jeom@owols dogrom, smoglgdgh 067 ¢ (0.017 dmeno)
LiAlHy ©s 50 dgn 3o gmgdl s (3gmfggmmdom, 30 {yomol aobdogenmdsdo
9d5®gogb 60 dan Fd@o gmg@ls s 25 den Ao FgBH®ado®MmBy@sbdo asblibogn
195 o (0.008 dmeno) HgOm3963o03mbIgogol. gojios  8030bodgmdls  4obyaosbo
Vgmom  go3oggdolbs  (159C) o I9odogo  Im@ggol  306m396T0 2 Losmols
aobdogenmdado. Lodgsdzom bodggl denosh 0.7 dao Fymoms o 0.7 dao 15%-05b60
googdol  AygBom, RoeBH®moggb, ®giboggb gmgdom s  FowEA@sAL  s3ogdgb
200blbgml. 0@gdgh ygomgmo @90l 3HobRomgdl 044 3 (254 %), @e.d. 79-81°C
(39dULs60), (@ogd). 79-81°C).

4-3gmmJLo-2-bo@@msbognobo

Jodoy@ dododo smoglgdgb 16 3 (0.1 dmeno) 4-dgmemJlo-2-bo@@msigdsbogopl ©s
9d5®gogb 50 3o jews0bgbol Fy@gl [88 g KOH, 63 den H,O @o s5bboggdgh 250 deo-
dogl. @godios d0dobodgmdls 30 Fymol aobdoganmdsdo Fyamol sdsboboby bgaro
amogobs s dgedogo dm®ggol 300mdgddo, dgdogy Lo®gsdiom bodgsgl 53039096
O-SOC-SQ{J, Qo BHM539b, Mg3boggh o SdMMgb. 0wgdgb Fomgaro gg@ol gAOLES@ 9ol
119 3 (93 %), @e.@. 121-1230C (@ogd). 122-123°C).

114



4-(1-5@od5bGoem Jl0)-2-boBBmsbognobo

Jodoy®d  doJodo  osmoglgdgh 05 g  (0.0001 Femeoo)  4-(l->sdsb@ogmJlo)-2-
boB®moi3gHobogowl, ¥dodgogh 20 deo jes0bgbol Gy@dgls s 5 deo 3 % NaOH-U.
695J05  3030bs@gmdls  30-40  Fymol  gobdsgenmdbdedo  Fymol  obobsboby  bgano
gwogobs s dgpdogo dm@ggol 30Mmmdgddo. asi03900lL dgdogy dowgdya bogngdl
QoA @o39b, Mg93boggb  (30go  Fymom s 5TOmdgh. 0wgdgh  gzomgmo  gg@ols
300LEs@ 9ol 04 o (87 %), @oe.d. 158-160°C.

N-(1-5053d5b@G0en)bgbbognowgbodobo

Lbo@godiom gmendsdo, Gmdgebsi Jmdagdgmo oglb g3mdeEoges®o gosaEoydol
Jeom@opol dognom s ©obols ©o LG oL bganlbs(ym, smoglgdgb 4.7 o (0.03
do@o)  1-5d0bmo@sdsb@obols s 3 dao (003 dmeno)  bgbbogrgdoeol  blbo@L
Homgomdo @ oe¥egdgh Tymol yodmgmgol dgFgga0odweg, Pgdwgy SGomgogh
3odblbganls. bo@hgbls s3@0LFsgdgb Igmobmmosb. omgdgh mgm®o gg@dols 3@OL-
Aomgol 6 3 (73.5 %), .. 58-59°C (gorsbemeno).

4-(1-5005d5bB0gn)-2-bo@Gmsbognobo

12 o (004 dogoo)  4-(l-ssdsbGom)-2-bo@Omoi3g@obomopls 5 Losmols
3obdogemmdbodo suwgdgh 1 o gomoydol Gydols ©o 60 deo 95%-056 gmsbmanols
blbomdo. go303900L dgdgy dowgdyen bogrgdl Qoem@@sggb, ®Mgiboggh, >dGOMb6.
009396 bo@0byxolggg® 3@olGomgdls 84 o (777 %) @.d. 222-2249C (gmsboemo) (gog.
224-226°C) [30].

a-396 ™M 39600 gmoen-4-39mm Jbo-2-boBBHmygbognsdobols 3g@Jem@s@o (XLII)

MOYyges  gmedsdo  (bodgggas, Jog@oli  do0go@o) smoglgogh 084 o (0.005
doao)  4-3g0mJbo-2-bod@msbogrobols s LIS g (0005 3dmeno) A-g9OmEgbogn-
9g0obmaol blbs®dl 8 deo CH,Cl-do o ¢35@gogb 0.5 dgo 70% HCIO4 @godios
d0d0bs@gmdls mmsbol  Fgd3g@s@y@dsby Iygwdogo IJm@gzol 300mdgdbdo 1 Losmol
3obdogemdbdodo. Fgdwgy Lodgodaom bodggl 9do@gdgb 35 deo dd@om  gmgdlL  ©o
5940369096 10-15 Losmo 5-100C 39d3g@o@d@oby. (o@dmddbog boggdl gom@E@dsggb,
693boggb Id@oo gmg@om. 00gdgb bo®obxolgg®m 3@olGomgdl 146 o (76 %) w.d.
123-1259C (gong@0). 0blibgds gmg@To, Jem@Gmem@ddo.

-39 ™ (3960 gmo-4-(1-50535bF0grm Jli0)-2-bo@ @My gboarsdobo (XLIII)

MOYges gmeodsdo (bodgggans, dog@ol ds53035M0) smogligdgb 0.3 o (0.001 dmeno)
4-(1-5@sd5b@0oem Jl0)-2-bo@@msbognobols s 023 o (0001 dmeno) aA-gg@HM3g60e0-
90obmaol blbs®dl 4 dao CHyCl-do o 9ds@gdgh 0.1 dgo 70% HCIO4 @godios
d0d0bs@gmdls mmobol  Bgdsgas@yy®sby Iygedogo Im@ggol 3o@mdgddo 3 Losmol
obdogenmdsado, dgdwgy 9ds®gogh 15 dan Fd@ogr  gmg®L, o39doggdgb NaHCOs-ol
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boxgmo  [go@blbs®om, m@gebye ggobols @gEboggh  bgod@smy®  @go]30sdwy,
5dMmmMbgb, >0 gdgb 2odblbganl, 0@gdgh bo®obxolyg®d sO0LEsmgdl 04 o (80 %)

(90 obmano), me.@. 71-72°C.

N-a-5396m 396020 gmogn- N-(1-505d5b@0a)d9bboaoogbodobols 396 Jerm@s@o (XLIV)

0.7 & (0003 3meno) N-(I-5sd5b@0g0)bgbboaowgbodobols s 0.69 o (0.003 dmeno)
a-3gO™M 3960 gmsbmerols blbo@l 4 dan CHuCl-30 99353 gogb 0.3 o 70%-056 HCIO,.
095J305 d0dobo®gmdls 3 Losmols aobdogenmdsdo, ¢do@dgogh 5 dan IdGoe gmgdb.
540369096 10-15 Losmo 5-100C @9d3g@o@g@oby. (o®ddmgdbogn bogngl gom@B@dsggb,
G93boggb dd@o@o gmgBom. 0wgdgbh gzomgemo Rg@oli g@OobEomgdl 04 o (24 %),
@.@. 71-720C (gorsbmaro).

N-a-dgmog g m9b0edgomoe-N’-1-505356Fmogdo®sbobol 39@ Jerm@s@o (XLV)

007y (0005 deero) o5©sdob@ob-1-3oMdmbIgogs  Jow®sbowols o LI5Sy  (0.005
do@o) 0-890m3gbo@gmsbmeols blbs®dl 8 dan  Jam@mgm®@ddo dsdgogb 0.7 deo
70% HClO4. ®go5dzos 30dobo@gmdls mmsbols  Ggd3g@s@®sby Iygwdogo dm@ggol
3000698do 7 Losmol obdogermdsdo, 539doggdgb NaHCOsz-0l boxg®o (yogblibs@om,
0O2obym  Bobol Mgi3boggh  bgoG®omyd  @godiosdwg, STOMdGb  ©s S0 gdgb
200blbgml. 0@gdgh ygomgmo gg@ols 3@GobGomgdls 128 o (63 %), @e.d. 134-1350C
(goobemgno).

-39 ™M (39600 gmo-4-(1-50sds5b@og) 3 9bogrsdobols 3g@ Jerm@s@o (XLVIII)

LI3 a3 (0005 demeno) 4-(l-osdsb@oa)sboenobols s LI5S g  (0.005 3dmeno)
a-39Mm39bo@gmsbmaols bLbs@l 8 dan CHyCl-do  ¢9do@gdgb 0.5 dao 70% HCIO,.
Lodgodiom bodggl 9@g396 3-4 Losmols gobdogermdsdo, 9de@gdgb 35 den IdGoen
gL, 59mgbgdgb 10-15 Losmo 5-100C 3gd3g@s@m@oby. 00gdgb  ygomgmo  gg@ols
30obEs@gdls (XLVIID, 171 o (78.1 %) eoe.d. 112-1130C.

-390 3960 gnogo-4-(1-5sdsbGoer)gboansdobo (XLIX)

0-39M ™ (3960 gmoe-4-(1-505356@F 0gn)g39b0gnsdobol 39O Jam@s@ol  gmgablbs®l
599 doggdgb  NaHCO;z-0l  boxgdo  (yomblbo@®om, m@asbyam  gobol  @giboggb
bgo@dBomy® Mgod3oedwg, sdOHmbdgh ©s osEoegdgb asdblbgenl, omgdgbh dglodsdolo
>dobols ygomgeo g3g@ols j@obEoggdl 0.5 o (682 %), @w.d. 135°C (0'den gdo).

-390 3900 googo-4-(1-5sdsbBogn)-2-bo@®mygboasdobo (L)

0.5 g (0001 dmgno) 4-(1-50s5d5b@oan)-2-bo@@msbognobols ©s 043 o (0.001 dmeno)
a-89Om3gbomgmsbmeols blbo@l 4 dan  Jonm@Omxgm®ddo ¢dsdgogb 03 deo  70%
HCIO4. Lodgojiom bodggl 969396 2 Losmol  gobdogenmdsdo, ¢do@gdgb 25 e
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ddGOoe  gmg@al, o39doggdgb NaHCO;z-0l boxgdo (yoeblbos@om, m@asbym gsbsl
M93boggb bgo@®ogy®d Mgod30sdeyg, SdOMogh s S0 gdgh  asdblbgenl. 0wgdgb
6o@0bx0lgg@ 3GobBomgdl 04 & (952 %) (gogeo). @w.@. 172-1730C.

N-o@5356@¢m0@-N/-g96 03960 dgmomIo@sbobols 396 Jmmdsgo (LI)

0.19 & (0001 dme0) oEsdob@Bob-1-300dmbagsgs Jo@sbopols s 02 o (0.001
Jmeo) 0-g90mEgbo@dgmsbmeols blbsdl 6 den CH,Cl-Fo 43539396 0.2 dgo 70%-056
HCIO4. bodgsdzom bodgglh 9mgg9b 3 Losmol  gobdogenmdsdo, ¢ds@gogb 20  dan
G0 gngdl. 00gdgh ygomgmo gg@ol 3GolGomgdl 0.15 o (333 %), we.p. 177°C.

N-5©5d5b@moa-N/-g9@m3g60edgmomIop@sbobo (LIT)

N-5©5356@mo@-N-ggdm960mdgmomiom@sbobols 3g@Jmm@s@ols gmg@blbs@ls
599 doggdgb  NaHCO;z-0l  boxgdo  (yomblbo®om, m@asbym bl @giboggb
bgo@dBomy® MgodEoedwg, sdOHmbdgb ©s oEoegdgb asdblbgenl, omgdgb dglsdsdolo
53060l gg0mgano BgH0l JHobFomgdl 0.0134 o (3.7 %), @w.p. 172-173°C.

4-(1-50sd5bGoa)-N-gg@m;9bogrdgmogrsboaobols 396 Jeom@s@o (LIII)

0.18 g (0.0008 Bdmeno) 4-(I-ssdsbBogm)sbogobols ©s 018 g (0.0008 dmeno)
-390 3gboendgmsbmeols bLbs@l 10 den CHCI3-Tdo 99do@gdgb 0.2 dgo 70%-056 HCIO4.
Lbo@godizom bodggl 9mg39b 3-4 Losmols aobdogermdsdo o ¢ds@gdgb 20 dgn IIGog
9090L.  {o®dmJdbogn bogngdl  SlyRmeggdgh  JOMIsFmy@ogoye bgg® by
[obm@dgbdo — SiO, (40/100), geoggbBo — 3gJlobo/gmomosizgdodo 5], omgdgb
4gomgeo 3g@ol 3@obEoggol 0.02 o (4.5 %), @.d. 185-187°C.

4-(1-50sd5bGoa)-N-gg@m39bogndgmogsbognobo  (LIV)

4-(1-5@sd5b@0a)-N-g 9@ m39b0grdgmogrsboaobols  39@ Jerm@s@ols  (LII)  gomge-
blbo@l 539dogg09b NaHCOs3-0l boxgdo (yos@mblbos®om, m@asbym 3sbol @giboggb
bgo@dGomy® @95](3053©g, >TOHMdgh s 530 gdgb 2sdblbgel. Fo®dmJdbognr bogogdls
SbyB:moggdgb JOmdsGmadogoym Lggdby [sbm®dgbBo — SiO, (40/100), ganeggbBo —
39JLobo/gmognozgdodo 5], owgdgb  dgbodsdolo  s30bol  dmFomsemm  bgmoligdy®
dobobs.
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©sbgbgdo

. 5Lobmgbgdygemo s Yglfogmomos Lodgy@dbogm 3@g3o@s@gdol — ¢9bs3gB0bols
> 05398969000l LAOYIAOYo  Sbogmygdo = 5©sdsob@obdgdi3g9en0
s 3ogn(s@o)mJbosbognogdo. domo bo@@o®gdom s dowgdyeos dglsdsdobo 2-
boB®O®bofo®dgdols  Gogo.  335bGA-Jodoygdo  dgmmpon  mgm@dogmse  asblsbwmg-
Og@os o goa(s@om)mJlosbognogdols  bod@odmgdol  @godiEool  Logo@syom

dodo@m e gds.  asdmmgmogos  domo  9bgAagBogYmo s 2gmdgMonmo  3sMo-
390900, 5BMIGdby  9539]d 0 FgbEgdo. sEagbogros  Jomgdygmo g gagdols
dglododolbmds  gJb3g@0dgbd e Jmbs3gdgdmsb.  olobmgbgdymo  bsgdmgdols
‘dgagbommds s smbogmds oy gbo@os  0bg®sfomgao, do@mgye-doabodg®o
s Io5L-L39JBOYeo Jmbszgdgdols boggydgganby.

. 599 dog9d9e05  5©sdobBHobdgdg9emo e goan(s@ow)mJlosbogrowgdols dobomgdow
Lo{golo  @gopagb@ol, 4-(1-5@sdsbBoemJbo)bodMmmdgbbmenols  Lobmgbol  dgmmgo.
5396005, AM3 4-(1-505356F 00 Jl0)boBOMdGbbmeo Josgo godmbogeosbm-
d0m  doowgds 35M-b0FAOMPgbmeols 1-dMMBosdob@obom  sewzoaodgdom NaOH-ols
0obosmdolsl gmog gbyenozmerols dmbmdgmogols gog@ol @ gdo.

- hoBo@gdygmos  4-(1-5©885bF0emJb0)boBAmdgbbmemols  sm@agbs Lbbgowslibgs
Lob@gdgdol  aodmygbgdom;  oagbogros,  @O®d  dmggzgayg®o  Fyosgdsom
3B 0byY@0 Jo®o®gdol AML, Mgbgl boggmol mobsmdbolisl, dglsdsdolo sdobo
doowgds dowoao Lobygmsgomn s asdmbsgaosbmdom.

. 00535b@obdgd339e00 sbognowgdols s bo@@msbomowgdol Bobogydo mgolgdgdols
dmegangdols sbspggoe 3oMggmsw odbs dgbfogeomo Gomgbmd®ogo ©sdm o gdey-
agds — “LEHOYIHYOS-0gobgdgdo” (QSPR) gJl3g@modgb@ya dmbo3gdgdbmsb dgwe-
09600. JME o gools asblobm®ogmgdmem aodmygbgdym odbs godyemo LE® Y-
B3Ol 3OmgJBomgds (PLS), boam dmwgegdol ba@olbol @olowygbo — xgo®g-
©obo  @5@0g03530s.  25dm33eg3gd0l  dgogas oy gbogros, MMd Loy goglm
dopgangdo  dowgdymos  LEOYIHYO0L  3OobEogydo  gmegdbgdol (GETAWAY)
©obdo@gbdom.

. @0olobmgbgdyamo s dgbfogmognos  ssdsb@obdgdzggeo  bo@d®msbogrowgdols
d5boby  d-dgBogmols  gdggeo  3m@ogybaoygdo  gmm@obszoygmo  bosgdmgdo.
dowgdamo domsdBoyg®o bogPmgdols aodmygbgdom dgdydoggdyeos 5bGodomgm@m-
bogeo sd3ego Loxgdgbo (3GMmEg]BMMgd0) s 3mblgMgg®gdo. 3bmdogo ©sdi3ego
boxy@gdol mg@dgeo s Jo®MmBMI@o mngolgdgdol dmwogoizsiobomgol asdmyg-
bgdy@os gom@sg jogrols s dgBogdomols xa9ngdol gOmeOMYmsw dgdzggeo
bogroogdm@ysbyao @0ydg@9do. d5JB g0 yeo 2od0 3gen 939000
oy 9bogros, MMd dowgdygmo ©sdzego boxg®gdo 989JdgMos bmgogdmo dogOm-
®2560b30L 3mJdgogdols dods@m.

. dgbPogeogmos  505d5b@Gobdgd3ggemo  boG®msbogowgdols  dobobg  domgdyano
d-dg@oeols  gd3g9emo  3m@oxgyblgog®o  jom@obsgogmo  basg®mgdols  Sb@o-
b5JBgMoGoeygmo s BubaoEoEgMo  5JBogdmds — asgangbs  bmgog@mo Go@m-
3000 9b9@0  B9LB-dogOmm@yobobdols:  Fusarium, Pectobacterium aroideae, Fusarium
arenaceum, Autinomyces Griseus bO©o-35b630m0905%g. bohggbgdos, @M >@bodbyyan
bog@mgdls  aoohbosm  LgagdBoygdo  sb@odsd@g@oioygemmo  mgolgdgdo. asdmiEool
d90989000 s 9bognos, @M SEsdsbGobdgdigger  bod®msbomopgdls  doJBg@o-
3oYmo mgolgdgdo godmbo@ygmo ofgm YBO® 3sboydow Yglodsdol 3md3agl-
bogmgdmsb goomgdom.
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10

11.

12.

. obobmgbgdygmos bmpog@mo d-dg@ogols (Co, Ni, Cd, Zn, Fe, Cu) jmm®oobsiogero

659 mgd0  505d5b@ob-1-35M6Mbdgogols do@sbopols ©s 539BH™bol  T-ssdsbBmog
30@5bmbols  boboby.  dgLfsgamogmos  Lbgoslbgs  go@mdgdols  (§gd3g@dsdyas,
Lo{gol 3md3mbgbBms dm@y®o msbsgs®domds, Ladgsdiom s®g, 303 gJb{e®dma-
Jdbgemols  Bodo)  gogangbs  Fo@dmJdboano  bog@mgbol  smbopmdsls o
309 bogenosbmdoby. @godiool bybE Gudg o®gdo (pH = 8-9) ho@omgdolols doowgds
3033 gdbo, GmIgendoi o s@ol sEomxyyRo (X7) s dgo3ogh ©g3dm@mbodyg-
b0 m@gobymo  @ogobool  dmagigasl.  dJomgdymo  3md3agJlbsg@mgdols
53909 gds  oagboaos  of  L3gJBOmbgmdogmo,  mgAImy@og0dgBHGY@o  ©s
0039 9b30Y-mg@dygeo sSbogrobols Imbs39dgd0l bogydgge by.

. bobgg@owgddo®oyeo  3356@@-Jodoydo dgmmwomn AMI1 hos@o@gdyamos m@ysbygeo

@0aobegdols g gBOmbymo  LEA®yJBydols s  3mI3@gJlFo®dmdbols ¢bs@ols
3350935, 3oblobmgdymos domo  9bgdag@oggmo s gmdgdGoygeo  dsbsbosmygo-
gdo, 5A™IYdby 9839]BY®0 IgbFgoo s g gJBO®mbymo  oslobergds SEHMIY@
0@50Gogdbg (9ergdB®mbyero Lodzg®ogg). of U3gd®gdol o 3356@7®-Jodoy@o
dodmmgangdol  dmbozgdgdol  Loggydgganby oy gbogoos, MM mEASbyao
0obool  Jmargggms  dg@omol  396GH®o@y®d  SGHMImsb  3mm®Eobo®gdygaos
3oMdmbogmols  xa 90l gobydss@dmdols o dop@sbowols NHa-xaoggol, sp®gmgg
>bmdgmoby®o xagnolosbmEol s@mdol dgdggmdom (303e9M-b00gb@obEy@s.

. 0g0dmaM530dgAO Yo s ©0ggIAgbxog-0g@dgmo  sbogrobols  Imbs39dgdols

boggydgganbg  aodmmJdygaos  dmbab@gds,  @Omd  bogganggo  3mddgwgdlgdols
0g@dmgobo  [o@dmoagbls Gmya 3@miEgbl. Fyeol dmangigergdol ©@s3odagols
dgdegy  bogds m@yobymo  @ogobeol  dmangsyegbols  g@o3md®ogo  dm{ygzgE)e.
0g@de@obols Ladmemem 30meyddl [omdmswagbls dglbodsdolo dg@omol mJbowo
ob do@ogno.

. 5L0b;mgbgdyemos 5sdobBobdgdzggeo bygergmgomgdo s dgbfogaognos domo

N-0-390m39boasg joewo® gdols Mgodios 390 39boedgmsbmaoms ©S
-390 3960 g sbmerom Mm@ Rsbosb Loli@gdsdo.

slobmgbgdyamo s  Iglfogmomos  Jaog@o  Go@Is3mRmEA Yo xaRgd0l,
55d5b@obols s ggdmigbols  dgdiggeo  sbhogno  dom@mgoy@o  5JBHoy®o
d9Bo@m®ysbymo bog®mgdo; dowgdygmo bog@mgdol sgdgegds oy gbogoos of,
90, 6d@, dob-L3gJH®gdols dmboizgdgdols Logydggenby.

‘dglFogeomos  osdsb@obdgdggeo  sengog(s@og)mJbosbogowgdol 5bE3gerdob-
0900 5]Bog®mds. domlizMobobyom aodmgagbogos bogdmgdo aodarog®gdieo
LgangdBog®o  domsdBoydo  dmgdgogdom  g9bsgBobmsb s 3gdLoJmamsb
‘dgo®gdomn  dgandobmgdols  dodo@m; oy gbogros, G®d  dgoedgdom  domomo
RLE0MEME0EYH0 5JBoYaHmdom bolosmwgbosh bsgtmgdo 4-gommJlo-N-(1-505d5b-
Bmogn)sbogrowo s A-(3-Jere®596m J150)-3- Jen e @-N-(1-5@sdsbGHmogn)sbognowo;
bogganggo bogtmgbol golom@mEoy®o  5J@og®dmds 0b@Egds 3G g3s@s@gdols
byl3gbbool m®doomn doigdol dgdmbgggodo. dglfsgaromos BgOM(39b35M MBIz
505dobBogsdmboygdols  @o  BgOM39b3oOMbIgoge-4-ssdsbBogagboansdmboydols
B®oJobgermEzoy®o  sJBoygdmds. opagboaos, G®MI Loggarggo bog@mgdo 3ol
300mdg6do >@ 0hgbgb AmLogy@mdsls bogpgmo 3bmggagdols dods@m.
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