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‘doggool dgdgy aoweol dgmoggbobmaoby® ydgdo 99. slg dop. dgmognobm-
30m30e 39BMbol  YOMogO®MJdggdom Mmool Jerm@omsb sdbm@ G ge L3o®d-
0, J00gds bogMmo 99 (R'=CeHs, R*=R=CH3) [42].

bjgds 27

Rl
R? R4
RS:— S /
Z =N
-
> NaOH ” NOH
a
1 (R :H) 1
R R
NACR R NAR R
| | _
R3 1 / R3I_
F N e N\
100 99 R

5bogmaor@se F9Lodsd0l0 Jo@sbmbgdowsb 97 doowgds gdggdo 99 (R=R’=CHs,
R'= 3-H3COCeH4, R>=R"=H [53]; R=n-CH3CgHa, R™+R* =(-CH,-)s, R>=5-CH3, R*=H [54]).

50dg@ol 9dggdols Lobmgbo ¥dygsmme do@sbobowsb 95, @mdgaoi fyown-
dools bogmse R-hodbszgangdemols dgdggeos o 3g@™bowsb 96, 303@obo®gmdls
30A5bobols s 3gBAmbol goby@gdom dds@dgogsdo, ob ddo@Tgogols ©s 3g@mbols
5obyyMgd0m ©0dgmomam@dsdoedo. 53 2bom Joomgds bog@mo 99, 42-50% godmbs-
300056m300 (R=CeHs, R'=R*=CH;, R*=R*=H).

do@sbmbgdol 97 30ge0bsioobsl, @mdagdoi go3Eeggb  hodbsgen gdemgdls
SOMIsG Yo doMmgo IgBo-dymds®gmdsdo, dgodengds Fo®dmodbsl @mama 4-,
obggg 6-hoboigergdaemo 0bpmergbobgdo. dopqsmomsw, dgmogobm3m3doam 3gBmbols
396 >-®0x5mmAdgmnogdo®sbmbols dds@dgegomn s Lsdgmm@osbo dm@ols gmng@om
o379 doggools dgdwgy doomgds 0bmdg@ygemo 4- s 6-GMoRmmAIgnoe-2,3,3-F@0dg-
0o@obomagbobgools bo®ggo (44% ©o 56%, dgbodsdobow) [30]. 5dogg @MU, dg@e-
bo@®mbobsozgergdygmo  dgmo@obm3®m3om 3gBmbols Jo®sbmbolsgsb Lobmgbodyg-
dgamos dbo@me 4-bo@®m-2,3,3-3@0dgmommobomergbobo s 3@ o-0bm3®mom 39Hm-
boli  3-dgmmJLobsbsgangdygmo  do@sbmbobogsb doowgds  6-dgmemJlo-2,3,3-3@0dg-
0o obomea gbobo.

boxgMo @00l 39B™mbgdo o wo B-bogmomdn®sbmbgdols Igoggdols dmJdgogdom
35603056 (304800bs305L  3gbbobomangbobgdols Fo®dmJdboon [43]. 2,3,3-@G0dyg-
0o obomagbobgdols glodsdolo 3gBg@mEogery®do sbogrmpgdo doowgds dgliode-
dobo 3o@®sbmbgdologsb. dgmogobmidmioa 39@mbols 2-30@owomdo@sbobols go-
by@gdom mygmool Jaom@omnsb doowgds 2,3,3-G@0dgmogn-7-5bs-0bpmangbobo (102
d) [44]. sbognmpoyg@o, dglodsdolo do®sbmbowsb doowgds 2,3,3-®0dgmoa-4-5be-
0bpmagbobobo (102 &) [45].
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5) X =N, Y =CH;
3Y=CH;Y=N

102-5,8

b0Ld0E®>bMbgdol  (304800bs00L doggsga®m  dolobpmergbobgdsdwy. o3 dgmm-
oo Lobmgbodgdyamos doli(2,3,3-GM0dgmogobomen 960b-5-0en)syyanambo (103) (Ljg-
d> 28), spM9m39 bogdmgdo 104, 105 [46-47]:

LJgds 28
0
NHN ﬁ NHN ZnCl ,

o)

o)

1

S

N N
103

105

0bpmengbobgdo 100 dgodergds  dowgdyer  odbols  do@sbobgdols 95 (R=H)
YON0gO» Jdgegbon 398mbgomsb 96 30Msbmbgdol godmymegol  LEowool ao®gdy
97 (bJgds 27). &3 GgodiEool dsgooms asdmwygds 2,3,3-@®odgmogobomengbobols
Lobmgbo  ggbogdo®sbobol  YOmogOmJdgogdomn  Fgmogrobm3dm3og 396mbnsb
3063 amaoMdgogol  mobomdolisl.  obpmengbobgdo  omE-, dO®MI- s  Jarm@-
sgooagools  39'dggmdom  ao@oosh  dgmogobmagby®o  gydggools  dgmmbgye
do®ogndo. 1,2,3,3-3 9@ sdgmogobomengbobo doowgds 74% godmbsganosbmbom, 2,3,3-
B®0dgmogoboma gbobols dgmogomeoomn ©s3dydoggdol dgwgyo.

0bmagbobgdols 100 yO®ogOmJdgogds s jogndsmma 9bogdmsb 80dwoboyg-
Mol mAyeby  2odblibgergddo (gmobmano, Gmerymero, Jamemgm®@do [48] o

32



Lbg.) ao3bgergdom ob oo joodgdgamo 539b@ol do@do@ smgdolsl [30, 49]. @m-
5003 Fabo, @g5J30s d0dobos®gmdl s@Imbgghyamo (bggol 300mdgddo, dog@sd
bmaxg® M95]30ol oG gdgb do@hognyen 533Yensdo ob Sg@m3msgdo. dgmmbgyeno
dodogno 98 aoeadysgm 2-dgmogobomaobgdbdo 99 gogoydol o6 boG®oydol @y-
Gom [38], Lmwom [39], F@ogmoesdobgdom ob Lbgs ¢dggdom ©sdydoggdom.

0bmegbobgdols ©s domo do®ogrgdols sewoeo®gdolosmgol asdmoygbgds o-
dgmoebyganasdo [46-49], wogmomligemas@o, 69bbmlygemmamdgegsl gmgdgdo [50], 3-
OO Yo byegodgeggoo [S1L sx@gmgy goOdmbomygdo xaggelb 9dggomo gwgd-
BOMGoY@0 M gx0bgdo.

bJgds 29
N clo,
106 ,L
|
CH3COCH=CH,
N T\l/ \ clos

/ O
cloy \\)\\
107
Q| %
N/
74 \ N /o
cloy \\/4

109 108

2,3,3-3®0390m0g0-3H-0bomen9bobols 3g@Jenm@s@ols 106 oibgmgdon m@mJaols
565boboby  dgmoangobog 3gBmbmsb, 56 dJomomgdyemo @goy96Ggdol  YOMogOm Jdg-
096000 mmsbols F9d3g@o@Yaoby o>3gBMboR@omdo, 0wgdgb dgmmbgya ds@ogols
107. gL 9935boL3bgemo NaOH-o0 ©sd9doggdol dgogasm aowswols dgmogrgbobom-
g06do 108. bmgrem 30®oobdo goibgmgdon Fo®dmdbols bogom 109 [43]. dgmmby-
Yeoo doGogol 106 HmogdmJdgogdon dgmoengoboen 39Bmbmsb mmsbol Bgddg@e-
AYOobg odgmosizg@edowdo, doomgds boghmo 110 (LJgds 29).

2,3,3-3@03gmogobpmagbobols 111 wogmemJlogs®dmboa (3036003 ™39b©0d96%-
RQO5bom 537 dsggdols gogasw doowmgds 2-dgmogn gbobomenobo 113 (Ljgds 30). @g-
o>J0s 3030bos®gmdl (3308 9M-0mbol Fo@dmJdbom 112 [52].
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LJgds> 30

bod@mddo [53] gobbognyyanos 2,3,3-G@0dgmogrobomengbobols 111 goslbgas 3o-
‘dg@ol gydgdo 86, 1l1l-ol LyergmbsGoms s 39boydol Gom@oom MmobEsmsbm-
b0m0 39 doggdols Igogasw. Logs®oygwme, Mgsdios d0dobs®gmdls dysmgoy®o
30meydol 114 FomdmJdboom.

123. g0Tg@ob ggdol s@bsgmds @s dolo b3gd@@gmo dmbs3gdgdo

30dgaol gydgl 86, MmIgeroi Jowgdyeo ogem 2-dgmogrobpmenols dgmogromo-
©om 537 doggdoll Jgegase (Lgds 24) [28], mogesdomggamse dgamdon Jos§gogl

©0dgmogeodo®mJobmemobol  LEOYJAYGs. Imggosbgdom  Dgbsdamgdgeno  aobos
59030650, OM3 Jowgdymo 3OMEYJHo 0gm sOS  Jobmenogoobo, os®edgo  1,3,3-

G®0dgmoa-2-dgmom gbobmero [54]. sdgodoe go'dg@ols gydobs s dolo sbogomyg-
b0l sbogmds oslGyMgdygmos 3gd@@gemo s3mjgen g39600.

2-3gmom gbobmaobgdols 'H-39¢ b3gJB®gddo (R*=H) dgmoangbols xa1x0L 3@M-
B™bgdo  ggbggds  LobaagBol Loboo hggyangddog 3,3-42 36 9dsbTo, @o
dogmomgdl dom gdgogoe 9b@udmdsby.

30dgeol gydol 86 >@bodbymo 3OMEMbydo 0RO MJemAmPm®Addo odw ggo-
ob Lobgyergdl 3,85 db.

114 >4 bog®mmgdol gabmaogayg®o m@dspo ddol 3OMEM®bgdo  5@05b  s@og-
Jg0go09b@ e gdo s L3gJd®dy dgobodbgds m@o ydmgdy@o Logbsgno L3ob-
53069600 9009003930l gmblEsbEom 1~2,3-2,5 3. H-330 139jp@nmo dgme-
©gb0m EoEY0bes, MM Jgmomgbol xagRom hobsigmgdymo 9bsdobgdo 114 3, ©
Fo@dmoagbls (E)- ©o (2) o0bmdgdgdol  bodgglh  mobogs@omdom 10:1  (114y)
bog@mobomgol o6 4:1 (114 g bog®mobsmgols) [56].
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> R =CH,CH,NHCOC¢H; , Rt =R? = CH3, R®=H;
3 R=R!=COCF;, R?=CH; R3=H

3 R=R'=R*=C,Hs,R3=H

© R=R!=R?=CH;, Ry =Br

Logos@ogome, E  gm®dol  Fo®ddmddbs soblbgds dobo  mg@dmeobsdoyydo
A GoEmdom, o3 aob30@Mdgdamos R hodbsgmgdmols dmbggo@on 39d-8gmogun-
90 x299890%0L Logdgdo. 1,3,3-8@0dgmogn-2-dgmog gbobomaobols ©s dolo hodbs-
(33 gdegdols  L3gdBMgdbdo Igmomgby®o BMoxdgbGol 3GMABMbBdolL  Logbsogngdols
sberml s®ol N-3gmogoolis ©s gdgogoegb@ddo C-3gmogols xa9ngdol Logbsegdo.
(‘dgbododobog, 2,5-3,2 wo 1,2-14 36-by)..
0bmengbobols dgmmbgyeo ds@oangdols 115 (X=Br) 'H-39¢ L3gJ®®gddo N-CH

x0980L bogbogo aowsfggmoes 986 bygbd gomBo Bogboggmgdgaro  gody@ols
g39dol dgbodadol Logbommsb dgoo®gdom ©s dgmogbwgds Lobyegdol Loboo 3,6-
4,8 36 99d56T0 [34, 40]. gl Soblbgds >BmBOL 5GMIbY wowgdomo I bBols  bofo-
mdM030 @ oeobsioom. dgmmbgyer  do@ogodo 115 (R'=R?*=CH,) 930850 96-
B9®o 393-Igmogg@o xax8gd0 oderggs Lobaanrg@dl 1,2-1.8 36 ¢dsbdo, bmeom 2-3g-
0ogols x50l 3OmEMbgdo s@obodbgds 1,7-3,2 36 6560 [34].

2-dgmogn gbobomenobgdols 114 (R=R'=R?=CH3 R*=H) B3C 139d®gdo bobosmgds bob-
‘Jo@dooBmdgdols Logbogngdom dglodsdobow 73-79, 161-163 s 43-44 36 5ds56Fo.
CH3 o 393-dgmoanols xa9xgdol Loabsamgdo bodmgbos 28-29 o 29-30 36 4dsbdo
[51].

3gmbggeo dodomgdols 115 (R=R'=R’=CH3; R’=H) 6obBoddsws@mdo C(10) pgod-
93L Logbogols 14-17 36 99d56To.  bogom N-dgmoeols x50, C(30) s@mdo s 39d-
dgmoga®o xa9ngdo d90603bgds ~ 34, 54-65 o ~ 22 Ib ydsbJo.

2-dgmogobpmeoby@o gydol 114 of U3gdd®@do  s@0bodbgds gybmEoge o
M®3op0 30l J0obmJdol bego 1635-1655 LI «9356T0 [37]. boge Jgmmnbgye
do®ogngddo C=N* 330l doobmndds  s@obodbgds  1610-1635 9L, Omdgeoi bdod®
‘dgdmnbgggsdo obanohgds dmsbmdol Godwgbody bmens.

2-3gmog gbobomenobgdols o U3g]BMmgddo (Bgbmero, Fyoeo) dmsbmdols dsdlo-
dydo omobodbgds 280-283 63 [34, 44, 50]. boam dgmobgymo ds@oagdol b3gd-
B®90do (goobmendo, (yoaTo) gl doJlbodydo aowsfgyaos 272-278 63 ¢d56To.

124 2-3g0moggbobpmmoby®o g9dggdol Jodoyndo mgolgdgdo

2-dgmogngbobmeobgdo  dogznmgbgdosh gbsdobgdols  geosll. o3 bog@mgdols
095J300Lb5@05bMds  5b30@Mdgoyeos T-gangBOmbymo LolEgdol 3mens®obszo-
om s dgmoggbols xa9x0l bobdoMdool s@mdol godygmegomo IgbBol bofoamo-
6030 @m3o@obsioom. sdol godm  2-dgmoggbobomaobgdo  dgmoagbols xagxnols
Lodygogmgdom dgeosb GgodiEosdo ddsgoem gangdB®mgomgdbmsb, bogm d96bmenols
500030l 5OLgdMds 25b5300Mdgdl gangdB®mgomg@o hobsigemgdol Mgsd309dlse.
303900l RB9dggdo YOMogAhmJdgwgdgb byzmgmaomgdmsbsiz bobdo@dswols (2)
SB®AMSb. 25603006 Do@sdme gs g gooxyYRJOSl, ogebygols o smEag-

bols.
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2-3gmog gbobme gdls sdgm  @udg mgoligdgdo. 1,3,3-G@0dgmogn-2-dgmoaobom-
gobols pH >@ols 8,0. 2-dgmoengbobomerobgdol 39dg mgoligdgdo gobdo®mdgdyaos
Tyoeblibo@gddo 9bodobgdols 99 o sdmboydol dgmmbgyen 19dggdl 98 dm@ols
>0 Lgdygao Fmbolfm®dmdbon (ob. Ljgds 27). Gmgme 3 ¢3dggoo, obobo dmJdgwgdgb
375399006 s [o®ImJdboob 0bpmagbobols dos@omgdl.  @o@g@s@dosb  [56]
3bmdoaos  2-dgmogr gbobpmeobols  BgBOsgmnm@dm@dsGgdo (X= F3), ULyaas@gdo,
390 Jerm@sBgdo,  Jem@opgdo s  Lbgs  dgmmbgyemo  dodogngdo,  @mIgmms
Fo®dmJdbs segogs© 303pobo®gmdls ds@ego godmbsgeosbmdom. obpmengboby®o
dodoangdo 98 goMwso0ddbgdosh godg@ol ydggdbo Gy@obl, bmwol ©s m@ysbye
%99dg90mob  ao3bgagdom  osAInbgygdgmo  (bggol 300Mmdgddo [57]. bogdmgdo 98
dmbsfomgmdgh  sbombols  aoigmon  ®ged3ogddos. godg@ol  gydol s domo
Jo®dmgdyamgdols dgmomgby@o xa9xol dowogo bygegmaomy@mds  gobsdo@m-
b9l sengdogbol joMmdmboeol xaugmeb 3mbogbloool Mged30gdl. 53 @god-
3osms Lodbmamm dgogyo ©sdmygogdsmos sengdools s@bsgmdsby.

3bmdoaos g0dg@ol gydgms Ggod3ogdo bobTBo@dowol dogrmp g6 o@dmgdey-
mgdmob, x g bobBo@Fyomdo@gdmsb, sOMIs@Ya  Sengdogdmsb, 39B™mbgdmsb,
Jobmengdmsb, @mygen gmgHgdmsb, dgogoms 5dogdbmsb, 0bmz0sbs@gdMsb s Lbgs
bogOmgdmasb.

124.1 @35]30900 Igogsms S300gdm5b

2-dgmogngbobmenobgdo  dgmoagbols xaugol Lsdygsagdom omens©  dgoosh
RmAdogodgdol H95]3090do  wodgmogam®dsdowols s FmbygmaJammamlowols

30330 gJb;msb. 53 dgmmeon Bodg@ols gydowsb 86 doowgds Bodg@ol sanwgdowo -
®-ge@dogn-1,3,3-3@0dgmog-2-dgmoa gbobomenobo (116), Lggds 31), [58] 4dbodgby-
gmgobglbo bobggo@3dmeeyd@o (300b0by@0 s 39doz0sboby@o Lowgds®gdol Lobmg-

bolbomgols:

bjgds 31

" 1.(CH;),NCHO, POCI,

Yy

2. NaOH
N CHO

116

303900l sergdoeo s Jobo hodbsgmgoemgdo dowgdyen odbs sp@gmgg  dg-
00grxm@Isbogools  25dmygbgdom. gmbgm@ols Jenm@mdbowol bosggmaw dglsd-
9dgao0s Bemlagbol, mombog Jerm@opols b Lymay®og Jarm@opols godmygbgdo.
Sbogm0g®o© 30dE0bsMgmdls dgmoggby® xa9ndo hobsige goygeo obpmaoby®o
939999900l m@dogro@gds. doy. 1,3,3-¢@0dgmom-29momogb- ©s 1,3,3-®0dgmoan-2-
(305bmdgmogn gbobomenobo [58].

bo0b@ g glms dOmdgdo [55], Lowsi ®-gm@Iog-1-(B-Janm@ gmoa)-3,3-odgmog-
2-3gmog gbobmenobo 118 Lobmgbodgdyaos 3a,4.4-@@odgmoenmJlsbmenooobm|3,2-
aJobmeobbg 117 goelidsog®ol 3md3aglbol dmdgogdom (Lgds 32) @gojiools
dbgengeomdolol  mogesdo®ggmoe  begds mJbobmeowobydo bdodmgol asblbs,
boam dgdogy Fo®dmJdbogno dgmoemgbydo gydol gm@dogomgds. 535gEOMYEDS©
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B-dopamJlbogmognol  bsdmwdo  Jop@mJboanols  xayago  hoobsigawgds  Jerm@ols

S@mdom.

bjgds 32

o (CH53),NCHO

N
\) POCl; N
\) CHO
117 ol

118
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g0e0ldo0g@ol Ggodizosdo dgmoggbobomeoby®o ¢ydol mOxgOo©o Loks®-
00 segbdols dgdmbgggodo, doomgds 3oMdM30560byM0 Lowgdo@o. 3 3565 3bge0ls
domgds dgodangds dgmoa gbobomenoby®o gydobs s sdowols gdgogeagb@ydo @o-
mEgbmdomn smgdols Fgdmbgggsdoz o  sdowols Lodo@bol wOMLsE,  obpmangbo-
boli do@oangdols gobydgdom wodgmogam@dsdowols s gmlgm@ol Jem@mJlowe-
0ob  B®0gmogsdobols mobsmbolisl, b doli(F@Modgmognlogrogn)nm®dsdomsb ¢3o-
BoobsBM@M.

o 3M5]Bogy 0bBgmgll 0fg93L dgmogrobpmaoby®o gydggdbol @gsdio-
900 N-gmogr-4-39bo@ e agmboenbsgmmens J@od-1,8-056, (1,333 @0dgmogobomenob-
0@ 0096-2)539Gobogromsb, N-gm®dogn-2,3,3-@®0dgmomobomamobmsb, @G®dagdlsg
d0ggogoMm (3056069@0 Lowgds®gool FomdmJdbsdwg 119 (ob. b®ogo 1).
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d90m305b7gmo s 3oMoM305b9@M0 Lowgdo®gdols dobowgdo aodmoygbgds 2-
dgmogobomegbols dgmmnbgygao ds@ogrgdol YOM0gAHm Jdgogdol dgsji0gdo dds®-
dgogol sdogdmsb, MmIganlio msb sbansgl 5i3g@odoy®o xaganol dmbaghs. dogy.
1-goog0-2.3,3-@®0dgmomoboma gbobols  omwowo  5-539@sbogoomdgmoan gb-3-gmoan-
OMEb0bmsb  ggodarggl  dg@OmEosbobl  120.  sbogrmgog@swss  Lobmgbodgdyeno
bogdmo 121 (ob. 3bdogo 1).

1242 S 3ggpegdols Ggsdi30g00

2-dgmoe0 gbobmeobgdo sbmAgymaengdsdo dgosh ©osbmboydols do@oggdbmsb
122 3030l 3o®sbmbgdols (omdmJdbom. o3 ¢gzoboligbgerms Gy@om ©odydsggdom
doowgds  SbmbogOmgdo 123, @mdangdoi  dgdpamdo  s@30@0@gdom  go@o©osh
3500Mb 3@ 30Asbmbye Lowgd®gddo 124. Jg9dmm dmygsbogno Lgdols dobgwgom,
30dgeol  gydols o  Jeom@osbo  d9bbmanowosbmboydobogeb  doowgds
>bmbsg®mo 123 (R=R’=R2=CH3, R3=R4=R5=H), Amdgools sgojogro®gdom  dJoowgds 124
(R=CHs, Y=CH3S04) (LJgds 33).

LJgds 33

123 124

Sbosgmaoyg@oe dowgdygmos Lowgd®gdo 1,3,3-G@0dgmogn-2-gmogobomean gboosb
> Jaom@osbo 3-3900mJLodgbbmewosbmboydowsb, slggg K0dgMol  gydowsh ©s
3oMdsbmenols Mool oo gbosb, ©0dgbbmmomeygbowsh, ©0d96bmmomygbowasb,
©0xgboa@dgmsbol  4,4"-d0bosbmfo@dmgdbyamgdoesb s bbgs  hobsigangdyemo
d900g0bomegby®o  99dggooesb s osbmboydol  Lbgoslbgs  do®ogrgbowab.
3o00Mb @3> Jo®sbmbymds Lowgd®gdds godmygbgods 33mggl Lobmgbydo Jlm-
g0 gdol, Byogol, 60ddol, Lodgkwo 3ol@Ggdol s dy@myegdosbo sg@m oedgdols
odbogdsdo s Lbgs Jobbgdolomgol.

dgmoobomeoby®o gydobs s osbmboydol do@omgdols YHMogOM Jdgwgds
d030bs®gmdls 0-5°C gobboggdya ddo@dgogsdo ob do®ogdgsgsdo. sbmbog@ol 123
3o9mygmx9b bodgoJiom bodggol bgo@d®asmoboizoom bs@@moydol Gy@om ob bog®o-
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3odblbgargddo  (woerm@gmsbdo, Jem@dgbbmendo) b  [yoedo  Igogowsdd gm
539b@ms — dogboydol mJlbowol, GO00bMmIGM30Esdobol, IFgs39 bo@@oydol ©o
bools  0obomdolsl.  ©odgmomlbygamas@msb  gohms  bmaxg®  0949bgdgh  Lbgo
oo o ligeals@ gdl, sa®gmgg gmomgbol  mJbol. ¢35b6sL3bgen  dgdmbgggsdo
S 300 ool 5BHMd96  9d50Igog0T0, JoBoMba®  Lowgds@l 124 (R°=C, H,OH)
3odmygmagb Lodgsdaom  s@ol  bs@@moydols Jerm@owon ©sd9dsggdom.

0bpmagbobols do@omms Sbmgywengdsl, goblbgsggbom msgolygsgo  gvy-
dg900bogob, 5GMgogb 3oMowobol s@gdo. s@{g@Mogos dol-sbmbsg@mols 125 Lob-
09bo, @mIgaoi J0dpobsdgmdls 2 dmeno 3-Jam@ggbogosbmboydol Jenm@owls
s 1 dmen 1233 — Ggp®sdgmomobomagbobol dgmmbyamas@dl dm@ol, {yaols,
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H
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BIOBHOYo Jmbsigdgdomsi [55], Gmdaols dobgwgom 2-dgmoe gbobomenobgydols
dgomoggbols xa9xdo hobsgmgdygeo bogdmgdo s@OLgdbmdgh E o Z 0bmdgdgdols
bodggol Loboom 1:10 o6 4:1 mobogo@omdom.

odogg  L3gdp®do  senwgdools xaygmeb  Iggmengdgmo =CH  3@m@Embgdols
‘dglododolo Logbogrgdoz gmobgds slggg m@o Lbgowslbbgs 0bFgblboy@mdol wyd-
mgBol Lobom, senwgdools xaggnol 3@mEMmbol sbsgmyoydo 30b-L3oby®o «®-
00900 Jdggdol 3mblEsb@gdom ggaol 545(6=8.8) o 4.54(6=84) b 9d56To. oG ™-
do@ o 3amEMbgdol ¢656To Lbgoslbgs 0bGgbloyg@mdol Lopabsgngdo o6 dgod-
hbggs.  335J3L mB0 ©Ydm9H-Pd@gR Yo Loabsgno. ggarol 8.06 ©s 737 36 9dsb-
‘do, dgbodsdolbow, mOMM s dgBo YOmoghmdgogdol 3mbLGsbGom J=80 3,
In=4.5 3.

>N-CH2-CH>-N< dgmogngbygdo oxagaggdolbs s —C(CHa), dgmogols xagagool
30mAMbgdoll  dgbsdsdobo  Logbosangdo ganobwgdosb Lobyegdgdol Losboom olggyg,
O3 bofygol godg@ol iydgdo (ob. 3b@dogno 5).

domgdygmo 3Gyl 22 of UL3gdd®do dgobodbgds 30zgd0: 1628(-CHO); 1581;
1535 (C=C)13L, bogwm 9o L3gdd®To go A 63 (Ige): 165(1.29); 32729 (1.89); 36827
(2.05).

o>Jgob 2odmdobomyg, 35°C-bg ho@omgdbymo GgodiEool dgogase Fos®dmJdboao
30m9Jdo [o@dmowagbl ¢0dgmols dobogngdol, LE®YJBycom 22, @Gmdgemoi
blbo®do dgodangds s@OLgdmdl Z ws E 0bmdgdgdols bodggol Loboom.

o3 bogdmols LE®YJ@®ol Jmegzgegdo Impgeo, bowsis  wogoJbomgdyye
0d6> dgmoa gbggm@Boayg@o xa9Bgool Z s E jmbgogygdszos dmigdygmos bydom-
g L

60°C-byg boBo@gdamo G95d300lol gedmgmaomo 3tmwaddol 23 H-330 13g]-
B®3do dgobodbgods senwagdowols xaynol 3G®MEMbol dglsdsdolbo wydamgBo ggeol
gggeobyg byl 9dsbdo (10.04 d). ogogg UL30b-L3oby®o POHMogH®MJIgogdols  jmb-
LEobGol ydmgBo dgmogbwgds 547 36 9dobTo, @o3 dogsgnmgbgm sawgdowols

NX3YBR»ob  gymagdygaemo =CH-CHO 3&m@mbl. gybmaogeg®o =CHz-  xayeol
30mEBHMbgool Lopabogro Fgmogbogds aonsMMNMgdbymo LobyegBol Lobom 4.04 36-by.

JobmJlogobols do®mgol N-CH2-CH2-N  xa959d0lL  Logbogngdo m@o Lbgowslbgs
dodmgolbomgol  Jgmogbgds  AModag@gdol  Lobom s Lofygolo  bogdmgdols
Sbosgnmaoyg®  Lopabogrgdmob  dgoo@gbom  gosobsigegdyaos  Lylbgo  ggerols
48695 Jo.

96bmeols do@mggools sOMIsF Yo 3OMEHMbgoo dgmegbogds g EodegBg®o
Logboagdols Lobom 9dbgddo 7.36-739; 724-727; 8.07-809 o 798-800 db. ggerols
denog®  9dsbdo  dgodhbggs Igmomol  xauxgdol 3OmMEMbydols dglsdsdobo  Lob-
5 9A9A0  Logbogrgdo. Loob@g@glbem ogm (30060630  xayx0l  dobsbosmgdgeno
=CH-CH=CH- 30m@mbgdols Logbomgdol wogodlodgds 3gJd®do. 2-dgmoen gbobom-
@obologob (o@dmJdbogno sbogrmgoyg®o bog@mol dbgoglbow [94],  UL3gd@d®@do dgod-
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hbggs o g@du@o Logbogrgdo L30b-L30byMo YOMogOmJdgogdols 3mbLEGSbE d0m
(11-13 33), o3 3OMEMbgdols gobersagdol BASEL-3mbgoyy@s3z0sl dggbodsdgds.

doo@gdage 0dbs obiggg B0dgMol senwgdowgdols BC-33¢ L39J®®gd0, HmIgen-
0o dgs®mgdolsl Lofyolo dgbsdsdobo godg@ols i3ydggdols Bc-390 -139JBHgomsb
dobes domo 0bFgA3®g@Ho30s. wogm®dowbsomdgools 20, 22 BC-296 L39J®®gddo
ge00bgds gm®dogrols CHO, 3g3-dgmoemyg@o (CHs), gabmaogemyg@o =CH, -CHs
> N-CHz  xa98900L bobBo@dows@mdgbol Logbsgrgdo. sbggg genobogds 3o®m-
ol dboMmggdols ©s dgbbmenols dodmggdols dgmmbgygao bobTDo@dss@mdgdols
> sOmIsGymo C-H «wxangngdol bobdoddss@mdgdols dglsdsdolo  Lopbsangdo.
139 gdol 3mbsigdgdo Im@obognos b®oendo 5.

390 139J®®gd0l 3mbsigdgdo Im@obognos 3bGoendo 6.

bog@mgdols 20, 21, 22 Jomosmo as@bggomdbol dsb-13gJB®gddo woxgoJbodmgdy-
g0s JnEn gsgeg®@o 0mbgdol 303960, dglodsdolo dbodgbganmdgdom:

M* 374.1999 (72.5%), M" 374.1994 (100%), M" 372. 1838(100%).

bogtmol 23 IoLl-L3gJp®do dmergsgey®o ombols 3030 o6 GoJloGgds.
13gJp®do s Jlbodogny@o  3ogol Lobom dgmegbwgds R@Moydgbdyero ombol 3030
dsLoo [M-317]"=354 (100%). gl «3565L36ga0 Fgodagds FoGIm0Jdbol (305606960
©odgdoll  sdwom, CHy-CHp - @m@s dowgggegdo  ombobsasbh  obenobgds
Q5239600 b Isbom 317(9,6%). ogo Dgglodsdgds 1,1,2,8,8-396@5dgmogn-7-8gmoan b-
©o30®menm[1,2,3-d,e:3,2,1-1,jJd96bm[g]Jobm Jlosgmobols  ombl b,  bo@m  ©s®@hgbo-
@0 gAsadgbBol a JpyMsEmds, sendsm, aodm§ggyeos dgdwgao LEOYJG YOl a
Fo®3dmJdbom. dsll-L3gB@ol gl Imbogdgdo o@ gfoboomdwgygds hggbl dogd §om-
doagbogn LEHOYJBYOSL 23 bog@mobsmgol.

bgds 10

C a

C

domgdygao (3056069@0 bog@mol 23 0bg@sfomgar U3g@®do dgobodbgds ‘dmsb-
0Jdol bmgro 1565 13! (>C=C<) 94356T0, bomgm yaE@Gs00leygd b3gddmdo 2353l
‘dosbmdols dsJlodydgdo A 6A(lg ): 267(0.92); 315(0.7); 378(0.72); 539.5(0.21);613(0.27).

Joddmwaygboero 13gJB®gdol dmbozgdgdo o@ gfobsowdgagds hggbl godsywls,
60°C-bg gm@dogocgbolsl (30560by@0 Lomgdbo@ols 23 Fo®@dmJdbobs.

530050, ©0dgmoe gboododmenm[1,2,3-d,e:3,2,1-1,jJdg6bm[g]Jobm Jls@obols (17) go-
e ldoog@ol @godiool 300mdgddo ho@o@gdymo gmmddogomgbols dgogase hggbl
dog® 25dmymxzoeo s sbsbosmgdya 0bs M@0 3OmEYJH0:  ogm@dogbs{omdo
- 03gM0l sergdoeol dob-sbogrmao 22 s @godiEool sbmdsey®o 3Gmeyd@o 23,
Omdgemoz,  Logo®oygpme,  doowgds  [o®dmddbogro  wogm@doabs(o@dols 22
‘dgdamdo ao®wsJdbols dggyem, dmEgdgmo @godiool 3odmmdgddo (Ligds 10).
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509g@ol serradorgdol 20-23 H-330 U13g]@®dgdol dmbsi3gdgdo De—w8Lm-do, 8, 36, 3¢

Gbdoao 5

No =CH- C(CHy), N-CH; N-CH, Ar-H -CHO J
9o bmEoge

20 |550d 1.65s 3.75s 8.437-7.493 10.00 d | J-cr-cro=8.8
21 |5.25d 1.95s 3.36 s 8.00 d (4-H); 7.43 d (5-H) 9.90d |Jss=8.8; Jocr.cro=8.4

5.45d 1.92s 4.03's | 8.07 dd(9-H); 8.37 dd(10-H) | 10.02d | Jg10=6.8; Jo11=3.6;
29 J=cH-cH0=8.8

5.44 d 164 - 4.03s | 8.07 dd(9-H); 8.37 dd(10-H) | 9.79 d | Jech.cho=7.2; Jo10=6.8;

J911=3.6

4.04 br s(2H) (=CH,) | 1.93s(12H) (C-1-»6,C- 233t (4H) 798800 0H) (GHAZH) | o, tij.cc;z?és
g3 | 947 d(FCH-CHO) | 80s6) 4Ho 5Ho - 294707 (2H) (10-H,11-H) Jpu=14.4

6.35d (B-H), 158 5 (6H) (C-8 -056) 267t(2H) 8.07-8.00 (2H) (9'-H,12"-H) Jop=11.2

5.73d (o-H) , 5'-H, Jup=13.2

' ! 165 s (3H) (C-1'msb) 7.36-7.36 (2H) (10’-H,11'-
4-H,
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80dgHol sSepgdoegdol 20, 2213¢ 390 139d@®@gool 3mbs393gd0 Ds—dlm-Jo, 8, 36

3bMogo 6

Ne =CH-

CHO | CH3), 9™ N-CH; C-1 C-2 C-3 C-3a C-10b C-10a C-5a C-5 C-4

LRI (C-H) (C-H)
20 | 202.76 | 29.80 79.51 68.14 211.09 7431 170.13 177.07 155.18 157.0 9943 126.03
4
22 114703 | 27.93 0987 | N-(CH)yN [C-1=C-8 | C-2'=C-7' - C-12'b=1a= | C-3'a=C- | C8'=C12a’ - | c10=C11" | C-9'=C-12
=C-8’ 6'a
5349 5293 | 185.07 123.14 126.86 125.59 - 123.68 123.14
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bag@omo 1
2,7-o(gmedomdgnomorgb)-1,4,5,8-6 9@ @s3000™-1,1,8,8-8 9@ @53gmom-podo@mae[1,2,3,-d,e:3,2,1-1,j196 bm[g]Jobm Jusgobo (22)

3ob-0bmdg@o (2) B®sbl-0bmdg@o (E)
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234. x03g@ob 9dggdo >bmIgyeemgdol GHgsj0gddo

SbmAgyeagdol Ggod3ogdo Lsgdsme  godaswss dgbfsganogmo  obpmaengdols
> 0bpmendgdiggero Lol gdgool @oado [99-103]. oJ@oy® bofossl Fo@dmsw-
296L gergddOmgoma@o 539600 — ©0obmbondols ombo, ArNy', Gmdmols @Ggsdio-
0b9boM05bmds 0bOYds gangdBOmod393G MO Yo xyyR0l dgygobolsb.

3bmdogros [104, 105, 106] @M ©@osbmboydols ombo 0dangds Bydg >Mgdo @od-
©gb0dg sbogno 3Gy Bol FTomdmJdbom, Gmdgemms dm@obsi dgodwgds dgdwgao
Fobsl{mamds:

©o®
Ar-N=NOK o090l @osbm@s@o
ﬂ (Gada >&Y)
® © KOH ® ©
Ar-N=N-C| —— Ar-N=NOH Ar-N=N-OH ©05bmdgog5

R0sbeaBondol JemmGopo ©05>bmboydols ﬂ (pH~7)
(3go35 > 5"99";"5]"0@ Ar-N-N=0 6odBebsdobo

H (pPH~7)

SbmAgyemgdols  MgodiEogdolbomgol  sdsbslbosmgdgaos  domsgo  dg@bggo-
0eds. bodgedom s@ols pH dgogd gogagbol sbegbl @godgool Fo@ds@mgsby.
SbmIgy@engbols  Mg9o309d0 oMo  os@ol  dgbfogmogmo  sbiggg 0bmIgdyeo
©0300M@Mmbsgmsmobgdol  Gogdo. hoybogagdgmo  obpmermobpmengdols  ©o
396bm30GOMEMobomenols sbmdgymagdols GgedEogdo hoGo®gdygemmos Lbgowslbgs
©05bmMdgdowy gbergdmsb:  3-00md, 3-bodOm- s 3-Lymagsdo-  B9bogwosbm-
bogdol do@oemgdmsb ©s osbMG0MgdyYen  3-5d0bmdgbbmlyymeysdowmsb.  gggms
dgdmnbgggsdo  @godaool  do@ome  3OmEY]Rgol  [omdmowygbgb  3o®meanols
d00mgol o 5b B-damds@gmdsdo dmbmbobsgargdygmo sbmbsg@mgdo [93, 94, 103].

Lo0bGg®glms ol, MM odoMmEMbsgmoobgdol Jmbmsbmbsfomdgdds yodm-
odg0ogbgl do@ogo o5bF0dogdmd o oJGoygdmds Lbgopslbgs Labol Fodgdsey-
mbol dodBg@ogools dodsdm [107].

bgdmmJdgmosb godmdpobsmy, hggh ©sg30b@gMglom, dogggeem obomamob-
mEobs ©s ©030HM@md bbmJobmJlsgobols bodmgols dgdggeo sbogno osbm-
bog@mgdo domo gbodanm domemyoyg@o of@oydmdols dgLfsgamol dobbom.

dgm®gl Ib@og, Omam®O3 @odgOsd®Oge dJodmbogrgsdo o3wbodbgem, 2-dgmo-
@ 9b0bEm@0bgdo sgomse Ygoosh sbmAgymemgdol Mgod30gddo, Gol dgogae-
o3 [oM3m0ddbgds sbmbowgd®gdo.

5do@Bmd, Loolg®@oEom bsd@mdol dgdwgy bofoando hggbl dogd dgb§ogano-
oo Sbmdggmengdoll Ggsdi3ogdo Lobmgbomgdyamo g0dg@ol gydggdol dol-obo-
CIURRITION

234.1. SDmIgyeamgdols M95j(30900 B0Bg@Hol 3ydol
dolobogrmagdol  65boDby

hggbl  dog®  ho@Bodgdoya  ofbs  14,58-39d®sd000m-1,1,8,8-3 9@ ®sdgmogn-2,7-
©0dgmog gbeodo®menm[1,2,3-d,e:3,2,1-1,j]696bm[g]Jobm Jlogmobols  (17) wo 1,1,3,8,10,10-
39Jbodgmogn-2.9-odgmogen gbobomenobm[4,5-eJobmeobols  (15)  sbmIgywaengdols
09530900 Ggbogn-, 3-3OMd-, 3-boR@m- s 3-Lywasdow- Ygbowosbmboydols
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Jerm@ogomsb. 3m@gb3oy®do dommmyoy@se o5JGoyg®o bogemgdol dJowgdols dob-
boo [108] .
>bm gy gbol @go30goo ho@Go®gdya odbs 15, 17 bogdmbs s ggbogos-
bmboygdol do@oangdl dm@ols hoybsigergdgero 69bbm30MmeEmobomaol  sbogm-
3090 dgmmwogzom, dgdpgao bJgdgdol dobgogom (Ldgds 11-12):

bjgds 11
CH=N-NH-CgH,R
CH,
Y N=N \g
-2Cr
N N
R Va
CH, CH=N-NH-CgH,R
17 CH-N=N-CgH,R - N
N
N
CH-N=N-CgH,R
R=H, Br, NO,, SO,NH,
24, 25,26, 27
LJgds 12
H§ CHz IN=N R-CgH4-HN-N=HC CH=N-NH-CgH4-R
+ _ 2Cl'——
N N 2 Cl + \¥
/ ~ — N N
A0eh
R
15 - -
NaOH RCgH4-N=N-HC CH-N=N-CgH,R
A00h

R =Br, SO,-NH,
29,30

Lodobe bogmogdgdgdols, 15, 17 {yo@To @ywoe blbsmdol asdm sbmdgym-
@9ds hoBo@mgdygm o0dbs Fysgo-@omJlsbols blbs@do (PH 7). ¢odg@ols g3ydggdbyg 15,
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17 dgbododolbo  ggbogrosbmboydol  doMogngdol  ©ods@gds  bpgds -3-5°C-by
dyedogo  Im@ggol 300mdgddo. @gojiosms 3039w Loggbydby [o®dmJdbogro
©0300M>bmbgdo, aodmymazols goM9dg, BYEomn w©sdydsggdol dgogaoe yowoygsboan
0J6> dgbododols @osbmbogMmgddo (24-30) [108].

sbmAgyomagdol Ggsdicool 3GmEy]@gdo asdmymagoe odbs dgagdogo gbgbo-
g 9d0l Lobowm.

o3 bogtmms LEOYJA®s dglfsgaomos 3gd@@omydo dgmmegdoo.

@oRgOoBYMoshb  3bmdbogros  [109], ©m3  Sbmbsg@mgdols  0bg@sfomgan
139Jp®do wosbmxayxzol —N=N- dobobosmgdgero dmsbmdol bmeno Igwogbgds
dzo®g 0b@gbloyg@mdom 1429 5910l 9556Jo. hggbl dog® Lobmgbo®gdyemo sbm-
bog@mgdol of b3g]d@mgddoi goJlodwgdbs —N=N- xa959d0L dosbondol bemangdo,
dbo@me  bmaoghon dgdmbgggsdo wosbmxayaol dmsbmdol bmengdo 9dmbgggs
g3obgeobol  bgmols dmobmdol  boeol. U13gde®gddo Jagds Lofyolbo ¢odgmols
9399dg900Lomgols  adobolosmgdgeno  gybmaogeg®o =CHz xa9gol  dosbonJdols
bmeno 16431}8'1-(’03 > gmobwgds sbogo  dmsbmngdol bmengdo =CH- xaogobs,
Omdgamoi g gdgaos  —N=N-osboxagameb ©s gmobpgds ghHmo ob m@o
bogool  Loboo  1527-1681 19! 9560l o gddo. poMs  sdobs, (3o 39y
bog@mols of U39J@®do geobwgds gbodsdolo ¢9bJ3odo Xay9ngdol dmsbmdols
o gdo (Jmbszgdgdo oboangm gJb3gMm0dgbd e boFoando).

dgbFogeromo odbs dowgdyeo sbmbsgdmgdols, 24-30 'H-39¢ L3gJ®®gdo.

'H-396¢ 139JBMgd0sb Hobl, @mI Lobmgbodgdbyamo bosg@mgdo Lodg@®oyeo
539099 gdolos, Moasb L3gdd®gddo godlodgds Logbsgngdol gdOmo (ygds, Go@3
dogmomgdl, M3 sbmdgywergdol @goiogool dgogyem Fo®dmJdbognos doli-sbm-
bog@mgdo.

Lobmgbo@gdbyemo sbmbsg@mgdol: 2,7-d0L-(ggbogmsbmdgmogowgb)-1.4,5.8-8 9B @ -
Jo®m-1,1,8,8-8 98 ®sdgmomm@odommam[1,2,3,-d,e: 3,2,1-1,jJdgbbm[g]Jobm Jlsgobols (24),

2,7-60b-(3-00MIBgboens>bmdgmoa 96)1,4,5,8-3 9B @ o300 @™-1,1,8,8-3 9B @ >dgmognodo-
Gmeom[1,2,3,-d,e:3,2,1-1,j]dg6bm[g]Jobm Jls@obols  (25), 2,7-d0b-(3s@sbyyenggodowagbogn-
>bm3gmoowgb)1,4,5,8- 9B Modo@@m-1,1,8,8-3 9B sdgmogrmodo®menm[1,2,3,-d,e:3,2,1-
1,J]696%m[g]JobmJbognobols  (26), 2,7-60L-(35@slyegsdoegbogsbmdgmommomgb)l4,-
5,8-®9B® 300 ™-1,1,8,8-3 93 @sdgmogoodo®@menm[1,2,3,-d,e:3,2,1-1,j]96be[g]Jo-
b Jbognobols  (27), 2-(g39b0gnsbmIgmognowyb)-1,1,3,8,10,10-3gJbodgmoan-9-dgmogn 9b-
0bmE0bm[4,5-eJobomerobo(28). 2,9-501-(3-60M3g gbogrsbmdgmognowgb)1,1,3,8,10,10-
39JLodgmomobmaobm[4,5-e]Jobmenobols  (29) 'H-39¢ 139J®®gdols  Jgoodgdobsls
‘dglodsdolo godg@ols gydggdol 15, 17 H-296¢ 139 gdmsb gabmzogeyg®o =CHa

X3 9Bgo0oL  3OMFHMbgdol  Logbogrgdol  boigensm  gmoegbrgds  hobszgan gdyemo
dgmoangbols  xauxol  =CH-N=N-  360m@mbgdol  Lobyeg@dydo  Logbsgrgdo,

OMdggooi gowsfggmos bybEo ggawobsggh o dgmogbwgds 7.3-78 3db 4bdsbTdo.
obggg UL3gd®®gddo gwogbpgds ¢gbogol  xa9ngdol 30mEMmbydols  dglsdsdolo
Logbogngdo. @o3  dggbgds  3gd-dgmomyg®o  xa9x9d0l  3MEMbgdols Loy boagdls,
Amdgdo Bodg@ol gydggddo odanggosh gOo Lobygdl, >bmbsg@mgddo obobo
dgmogbogdosh  m@o  goblbgoggdymo  LobyaogBol  Loboo, @o3  godmf{gggaos

hobozgergdymo  sbmxangngdol  aogamgbom.  L3gJd®gdol  LOgao  dmbsigdgdo
obogogm 9Jb39®0dgb@G e bsFoendo.

Lobmgbodgdbymo  sbmbsg@mgdols  2,7-d0l-(ggbognsbmdgmomowgb)-1,4,5.8-396-
M5300M™m-1,1,8,8-3 9B ®sdgmogoodo@menm[1,2,3,-d,e: 3,2,1-1,j]696%m[g]Jobm Jlognobols
(24) I5B-L39BHMgodo e g3 @0 0mbgdo oG FoJboGEgds, MoEash olobo swgo-
o 0d@gdosh. dspsmomobomgols gobgoboermm Job-3gB®ol dmbszgdgdo. 13gdd-
@do osgoJboMgdymo BOSAdgbB o 0mbgdol 303960l dobgogom dglsdgmes Fom-
dmgoaobmm dme gsgmols sderols dgdegao Logodogom Ljgds (bjgds 13):
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LJgds 13

524 A 4ea CHN2 4oo4.8) _Cota 39a(7.2) CHNTNHL 3501 76)
2 -CgHs

H
370 — %5 363(1.8)
3o0s gdoby Imgdyamo ombgdols L3gB®Tdo goJloGwgds GMoydgb@oiool
Jgegaoe  dmberghogoo  Logo®oygom  ombgbols  ds@ogo  0b@gbloy@mdbols  3oiz9d0,
OMdggdo dgglodsdgds dgdwgy 0mby®d B@Sadgb@gdl (3bdogno 7):

gb®ogo 7

mle 006900 BOSdgb@0

77 (84) | CgHs

93 (100) | CeHs-NH;

154 (76) CeHs -CeHs

169 (99.2) | CeHs - CeHa- NH2

13gdB®do s@lgdymo woggbogrols dmaengsgey®o ombols 3o30Ls CeHs -CeHs o
30055 9bognsboanobols 303980L, CeHs - CeHa- NHz o@lgdmds ggodan gl e gdsls go-
35059 mm, MM Lobmwgbodgdyemos dol-sbmbsghmo 24.

OM03 9339 ©3©0bodbgm, hoybsigergdgeo dgbbm[e]do@mmenm[3,2-gJobomerol sbm-
gy gboll @god30900L do@omse 3GmEYdgol Fomdmsewagbgb dglsdsdolo dmbm-
>bmbsfomdgdo [103].

50390l gygdol 17 sBmIgymagdol @god30gdol dgogyoe 3o Lobmgbo®gdy-
05 dgbodadolo dol-osbmbog@mgdo (24, 25, 26, 27). gb dgodangds soblibsl odom,
Amd hoybogmgdge 3gBgmmEogedo gOm 3oGmeols doGmgdo ggbogsbmxayaol
90 9JBOM-5J(393¢MOYo  asgergbs 0{g93L dgm@g 3o@menols dodmgols dgos@gdbom
065JB0goosl o dsbdo  Igmeg  Sboxagrol  gagdBOmgomyg®o  hobsigmgods
3odbgagdaeos. bowem godgdol gygdol dobobogrmydo, ©odo®menm[1,2,3,-de;3,2,1-
1,J]]696%m[g]Jobm Jlsanob@o 17, dgymangdyao LolGgdol s@smligdmbdols asdm ¢gbogn-
>boxaggol 9egdHOmbgm-oJ393Hot o 989d00 °@ porsg39ds dgmdy dgmoarg-
bol w9l wo dglsdsdobow, swyomo o3l gengd@mgomy@ hobsigargdols m@ogy
dgmog by X9y do.
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303900l gydol 15 SHmIgymangdolbols ggbogosbmboydol  Jerm@omsb
©@95J(300L J0G0Ms©o 3BMENIH0 s@0l Jmbmabmbafs®o 28, Goi woEagbogos TH
-336 139JB®gdbg woyMwbmdom.

50dgAol gydol 15 sbmIgymengdols dgojiool 3GmEy]dgdol, dolsbmbsfs@dyg-
b0l 29,30 godmbogemosbmds Lopa@dbmdmow ©sdsaos, bmenm ggbom ©osbmboydols
Jeo@omsb sbmdgywegdolsl aodmymazomos doGomsps dJmbmsbmbs{omdo 28.
9bs 5@0b0dbml, GMI sbmAgywegdolsl Iygsgoy®d LbEowosby FomdmJdbogno
0mbols AyBom ©sdydoggdolols dgobodbgdmes 3GOMEYJHoL sdes (so®ols dyT-
Ggool 2dmymess), Modoz bogo®oygom, 35dmofgos adsao 2sdmbsog-ao-sbmds s
dbm3dmeyddol To®dmJdbe.

L50bGgAglms  sbmbogdmgdol o L3gJd®gdo. domdo  hbpgds  dmsbomJdols

sbogno doJlodydgdo y@dgeBommosh 9dsbdo, Mo aodm{gggmos g gdB®mgog -

@0 bobogergdol Jgegasw m-gagd@®mbgdols gmengdols xodgol aobdwon Lof-
gob 50dgdol @9dgbmsb dgsmgdom. gbGoando 8 dm@Esbogros godg@ols gydggdols,
‘dglodsdolbo sgogdogbol s sbmbsghmgdol go L3gd@®gdol Imbozgdgdo, Lowss
bomano Hobls dmsbmddols dodbodydgdols  ao@sbogagds.
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(36(60@0 .

bogémgdol 10, 15, 17, 20, 22, 23, 24, 25, 26, 28,29,30 750 L3gJd®gdol Imboi3gdgdo

bo9Bmo Amax, 63 (Ig€), gmogool L3o®Edo

10 348.00(2.341), 368.00(3.194), 383.00(2.899)

15 218.00 (3.306), 246.00 (3.418), 259.00(3.396), 297.00(4.058),
380.00(1.017), 541.00 (0.171)

17 287.00(3.583), 368.00 (1.516), 381.00(1.573),

20 197.00(0.348), 213.00(0.403), 255.00(0.400), 396.00(0.308)

22 230.016(0.79), 247.35(0.80), 267. 00 (0.92), 315.00(0.70), 539.5(0.21),
572.89(0.20), 613.00(0.27)

23 265.00(1.29), 327.29(1.84), 368.27 (2.05)

24 203.00(0.7869), 249.00(0.5691), 464.00 (0.2156)

25 205.00(0.271), 267.00 (0.266)

26 207.00 (0204), 395.00 (0.160), 519.00 (0.163)

28 205.00 (0.340), 289.00(0.221), 453.00(0.180)

29 221.00(0.248), 258.00 (0.232), 301.00 (0.233), 464.00(0.119)

30 205.00 (0.297), 274.00(0.323), 496.00(0.104)

24 ©0306m@mbs8g0ns@06930L ©odo@sbopgdol Lobmgbo s as0EsJdbgdo

3bmbogros, @M 3o@dmbIgogoms bofo®dgdo  sbowgdo, Jo@dsbowgdo, sdo-
©0gd0 ©s domo [o@3mgdygmgdo 3meroizoldey®@ LobEgdgdmsb bolbosmegdosh dom-
@090 5JBodmbdom. doo  dog@  asdmgengbogros  bgo@mE@mM3Yao, Sbmgdols
LoFoboo@dpgam,  obsgagdogn®o o  sbGododmby®o  mgolgdgdo.  bmaog@mo
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domaobo bdo® dgdmbgggedo o3 mgolgdgdom odo@mdgdgbh Ladgwoiobm 3@s]@Gogsdo
3bmdoa olgm 3Mg35@oHgol, OMamMgdoEss: odsbmanoa, sbognaobo ws Ubg.

oy 9bogros, AMI ddos@dgogol gmg®gdols dmanginagddo gogOHymo Xy YR-
ol dgomgo®gds 30Asbobols bodmom 0fgg3L bogmogmgdols Gmdbogy@mdol dgdo-
Mgosl, osbmgdol  Lofoboomdwgam s 5bGolgd@ozydo dmJdgwgdol aodgog@mgdsl
[110].

dgmagl 3bGog, ©odo@membsgmsmobgdol d9303ds bo{o@dds  godmsdgmeghs
Lbgoslbgs Lobol dom@myoyg®o sg@ogeimds.

do@sbowgdo Logdome Ggodizoolygbomosbo bog@mgdos. d@sgsoemo Jo@sbowo
Bobomemyog@se o5JGogdos s gl bOwol domo godmygbgdol Lbygdmb. 3bm-
bdogros  0bmeol dbodmgol dgd3ggeo do@dsbopgdo, @mIgems  Lbogydgga by
domgdbygaos dAsgomo bsob@Ggmglm bsg@mo.

hggbl dobobl gowygbs b9bbm3oMm@mobpmaols ©s obpmenmobmanols
dodmgol d93(339e00 ©odo®sbowgdols Lobmgbo s domo mgolgdgdols dgl§ogens
3Mbwgblsool MgsdiEool 30Mmdgddo. (o®dmdbogo Jo®sbmbgdo [omdmowygbgb
L50bBgMglem bsg®mmgdls dgdeamddo domo domenmaoyg®o sJ@oy@mdols dgb{egeols
dobboom.

Lo{gol gBo3bg hggbl dog@d Lobmgbo®gdyeo ofbs sdmbsgsgno bogmogmgdgdo
- odoE®sbowgdo.

0035060300 5boEdgbbm[e]3oOmam[3,2-globpmaol  (33) Lobmgbo gobbem®-
(309 g0 0dbs dgdwgao Ljgdoom (Ljgds 13) [111]:

bjgds 13

< NH
/ NH,.NH,.H,0

23-@womJlobsgmogobol (1) ywomom Jo®sbobdow®s@msb gmogols L3o®-
Aol s®9do, [o®dmodbgds 2,3-bsgmogngboodo@dsbobo (2). dolo ygOmogOm Jdgog-
000 300myyx@dbolidgsogs gmognols gbmg@msb doowgds wodo@sbmbo 31. odow@os-
bmbols  ogeobsgoom  3¢399-do  Fomdmodbgds  wogmmJloge@dmboandgbbmle]so-
AOmeom[3,2-globpmeno (32). wogmg@ols 32 9@mogdm Jdgrgdon Jo®sbobdo@s@msb
0bm3AM3Isbmgrols  o@gdo 3 Lm-ol  gobdogermdsdo  Fo®ddmoddbgds  2.9-0035606m-
30@>bodgbbm3oMmamobomearo (33).
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2.4.1. ©0356dm30Msboobpmme[54-e]lobpmmols Lobngbo

sbogrmaoyg®o Lgdom  gobbm@zogmgdygen 0dbs sbogro 0bmdg@yeo wodog-
@5bool 38 Lobmgbo 2,7-@o3oMmdmgmmJboobomerm[5,4-eJobpmanols [112, 113] dsbe-
by (Lqgds 14):

bjgds 14
NHNH, C,Hs00C
_ o Y )\ 3{;83
HO H,NHN COOC,Hs
36
o)
N
— O/\ — H>
NH NH,.NH,.H,0 NH
— [ — (I
HN HN
— H,N =
37 \ 38
o HN
o)

2,6-omJbobsgmsaobols (34) ywogmon  Jo®sbobdo®dsddo 50 Lo-ols aob-
dogenmodsdo  bpgds dodmJlogol  xagangdol byjmgmazomy@o hobsigagds  do-
©M5b0bol xaR0m ©s Joowgds 2,6-bsgmogrgboodo@sbobo (35), Gmdgols y®-
0090mJdggdomn  34dgg-0ob  Fo@mdmodbgds dglodsdolo wodo@sbmbo (36). dolo
30gobszoom 39dgg-gool bodmggdo 105°C Fomdmogdbgds 2,7-ogmmJlogs®dmbogn-
0bpmam[5,4-elobpmano (37). Jomgdbymo wogmg@ols (37) dow@sbobmenobom obm-
30m3oemols L3odEol s@gdo 30Asbobdo@s@msb Yool 3060mdgddo 2 Lm-ols
3ob35g3@mbodo, [omdmodbgods 2,7-eo35@dmdn@sbowobomamobomeno (38).

Lobmgbo@gdbyemo ©odo@dsbowols 38 s 9duegds oy gbogos 13gd@ G0
dgomegdoo.

of U139d®®3do dgobodbgds NH-33dgdols Lsdo bmano, @mdgeroi dggbodsdgds
do@sbobyamo NHz-xagaol, obpmeag@o NH-xaga0ls o sdoyg®do NH-xaggols
dobobosmgdger  Mbgggol. b3gdd®do garobwgds obggg C=0 xaygxnol dosbomdol
boggbdo I sdoydo bmgrols s II sdoydo bmengdols Lobom.

@odo@sbools  H-336  13gdp®o  Tggbododgds  Lodgd®ogar  dmmgsamol.
U3gdB®do Lyb@ ggerdo Igwogbogds obpmey®o N-H 30m@mbgbol gomo Loby-
mgBg®o  Logboseno (11,85 86). 9,73 86-0l 9ds56To  gemobpgds (CO-NH) sdowgdo
30mEMbgdols  ghmo  Lobyegdudo Logbogo. @@ dggbgds Jow@sbowyamo NH;
30mEMbgdols  Logbogl, opo Jgmogbwgds deog® ggando gOMO  AoBSOMM oY
Logbogol Lobom, @mdgrol 0bBgblboydmds mmbo 3GO®MAMbBOL dglsdsdolos. 13gd-
A®ol sOMIsGHY@ 9oobTo  gaobwgbosb bogmomobols s do@merols dodmggdols
30mAMbgbols dgbododolo Logboggdo. 3o®maol dodmgol B-3GmAMmbols Loabsgno
dgmogbgds 7,70 36-0l ¢9656T0 g@mo qoxs®mmnmgdygeo Logbosgol Lobowm, boam
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boggmogrobol  do®mgol 3OMGHMbgdo  odanggosh @  ydamg@l (7,90, 7,63 36),
‘dgLododolo m@MM-9OmogOndgogdols 3mbLEsbGgdom.

odo@sbowols (38) dob-L3gJp®do MgaolPHoMEgds e gsgegao M* ©S
(M-1)" ombgdols dglodsdobo 303980, MMmAgemms gdoymdo GMogdgbBocos @ gfobs-
>mdEgagds [oddmagboen LEOYIHYOSL. 53 0mbgdols Jgdamdo BOSAIgbE 300l
‘dglodene LJgdgdo sbgmos (L]gds1d):

bJgds 15
M*322(18.4)_NHs 3057449 “ONONR2 _ oogea) CN | oapasy— o
€O 204¢92)_HCN _ 177100y __HCN _ 150(51.2)
(M-1)* 321(64) _NHNHy o950y _~Nots | o5ggay— "CO . 230904
N 0a2) 0 176(73.6) —CN 5 150(51.2)

(M-1)" 0mbols g@oa396@ 5300 303©0bsGHM3L 396bm30dmmmobomaols 33 ©s
0bpmam[5,4-eJobpmaols wodow®sbowgdols 38 [111] Jmergsaerydo 0mbgdols sbognm-
309050. Lofyol bEswosbyg bpgds go@dmboanol xayamsb C-N ddols do@Bogo gof-
396>  ©@> NH-NH; 6ofoansgols  dmbenghgs,  bmenm  dgdwpgy  gerodobodogds
do@sbobols dmagigms 258 dolol g®opadgbdyyeo ombols (os®dmdbom. 53 ombols
‘dgdamdo  sdas  Jodobs@gmol  mebsdodpgzdymse HCN s CO  wauggdol
deben ghgoom.

242. ©0300@5boEgdol 3mbogblsz00l @g5]309d0 oBdMboga@d b5gMmmgdmsb

Lobmgbodgdbyamo  wodo®sbowgdols mgolgdgdo JgLfsgemomo ofbs  go®dm-
bogoy® bog@mgdmsb domo gOmogdmJdgogdols Ggsdi0gdols dspsmmomnby. do@sbo-
900l 9H00gAmJdggdbomn Jo@mdobm@a® bog@mgdmsb, sdopgdols Jbasglbom ¢bws
Fo®3dmodbols 30@sbmbgdo, G®Imgdlsi hggyergd®ogo Jo@sbmbgbologsb gob-
bbgoggdom dgodangds gyfmomm  o@sbopmio®sbmbgdo [59].

3oMdmbogny@o  xagnol bosgOmgdosb hggbl dogd dg@bgya obs dgmo-
@ agmoe39Bmbo,  ogermdglobmbo s SEgHOOPsdsbFobo.  [o®dmJdbogro  dog-
A5bmbgdo  LoobBgdglbmbo s®osb domo  dom@myoy@o  sJoygdmdols dglfogaols
0gobob@olom. 539B0Essdsb@obol dg@bggs aob3oMmdgdyemo ogm 0dom, ™I
>sdobBobols gdggero  IMogomo Jo@sbowo s Jo@dsbmbo bsbosmwgds  ob-
B0g00byeo sBoyg@dmdom [114].
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242.1. 30;9(4)0“00;932)01) 3Mbegblsz00 83000@30)0@33@)0060)06

0bmeemobpmaols s dg6bm3o@mermobmamols wodo®sbogdl doMdow go-
do®gom  dgmoa gmog 39Bmbl, @mIganoi 83539 @OML godblbgeol @mels SL@y-
9ol s odmegbodg (390 ddo®Igogol. Ggodios dodwobs®gmdls 80-82°C 2Lm-ols
obdoganmdsdo. @goJiool Jgogasw  aodmymom  boggdl, gnom@E@sgm. yoliyey-
053900 30bbon  gAHgEbogm  0bm3GM3sbmeom, dgdogy  gmgdom.  GgsdEogdo

d0dobomgmdls dgdwgao LJgdol dobgwgom (Ljgds 16) [112, 113, 115]:
bJgds> 16

NH NH
HN HN 7~
H,oN = —N =
\ \
HN HN

39

2422. 3op®sbopgdol 3mbpgblsgos  (ogmm3gdlobmbmsb

Lobmgbod@gdbyano odo®sbowgdols 3bgblsios (30380 ™39 JLobembmsb
hoBo®gdya odbs do@@sbowgbols YOHMogOMJdggbom do®d  303ermdglobmbmsb
05dgbodg (g9 ddo@dgogol mobomdolsl 100°C-bg 2 Lm-ols aobdogermdsTo. [o@-
dm0dbgods bogngdo, OmAgenlsi ggomE®Magm, yobygnmsggdol dobbom boggdl gog-
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3bogm  0bm3GM3sbmgom, Jgdegy  gmgHom. Ggod30go0 dodwobs@gmdls dgdwgyo
LJgdoom (Lgds 17):

Ljgds 17

2423. 30;9(4)0%0;936015 30bgblo30s 539G 0osdobES6Mb

OmamO 3 530b0dbgm, ssdsb@obols dgdiggero dg300 Jow@sbowo s Jompsh
dowgdygmo  30Osbmbgdo  2sdmo@bggosb  sbGogodylygemo  sJ@oydmbom. sdoFma
3oMdmboeny@  3md3mbgb@o® dggzo®bogm sbggg o@odsb@obol dgdiggero 3gBmbo —
53900 odd5bBobo.  Jmbegblsools @godiogoo ho@es@mgdyga odbs odgmoam®-
dodools @s 0bM3AM3sbmanols bomggdo.

539300 5©5dobEobL  gblbom  0bM3OM3Sbm@ o, doE®sbowgdol bLbsdL 3o
©odgmomaem®dsdodo s gydo@gdomn @sdmegbody (g90m dds@dgegol. Ggsdiogdo
BoMgds 78 °C-bg 3 bm-ob aobdsgermdsdo. (o@dmJdboan boangdl g0 @@sgm.
3obBmsggdols dobbom boengdl gogEbsgm  0bmIGMIsbmgom, dgdpgy  gogHom.
09530900 303E0boGgmdls dgdwgao Lgdoo  (Lgds18) [112,113,115]:
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NHNH, NH

— N
NH |
OO — OO
Ad
HN

H,NHN
o}
0
HN
/
H,N / NH

H O AdCOCH
// 3
J N\
NH
/
N

2424 300®5D0opm3oecsbmbgdol b3gi@@aumo Sbsgobo

39, 40, 41 s 42 bog®mgdol of U3gB®gddo dgobodbgds LogBmm 3obmbbmdo-
90965; 139JBMgodo  Jagds do@msbowyeo NH; ddol dobsbosmgdgano dmsbomJdols
boagdo 3400-3410 LI! 9356F0, b sdoex@ CO-NH 335Fo dmbsfoemg NH s C=0
X3 98900l dobslbosmgdbgano dmsbmdol bmergbo gerobpgdosh dglsdsdobow  3150-
3280 13! o 1640-1670 13 -1 96693T0. L3gdHGgddo gwogbwgds sbggg Ggodiogdols
Jggaoe [oddmddbogro C=N 3ol dsbobosmgdgamo dmsbmJdols bmengdo 1535-1610
13! 9656F0. oEodob@obols doGmgol Vgdgge doE@sbmbydTo 15 ©sl6 geobgds
obggg ©0sdsb@obols C-C o C-H ddgdolomgols doboslosmgdgero dmsbmJdol bmengdo
2600-2730L3! «d56F0.

1H-39% 139JB®gdol  sbogrobowsb hobl, @md L3gdd®gddo gaobogds Loy-

bogogdoli g@mo (ygds, o3 dmam gz gdols LodgB®ogamdbol ©sdoslE Y@ dgeos.
4g9e0obg Lyb@Bo ggerol 9dsbdo (1185-119936) dgmegbrogds obpmery®o 3GMEMbydols
Logbogngdo  LobaagBol b aogo@mmgdygeo  LobyagBol  Lobom.  sdopy®o
3OMFHMbgool goxs@mmgdygmo  Logbsgrgdo gerobogdosh 10,32-10,60 36-ol ¢9656To.
SOMIsG Yo 3OmEMbgdols ¢9d56To  ganobogdosh bsgmogobol dodmgols o ©s B
damdo®gmdols dgbodsdobo 3OMAMbgd0 ©ydang@gdols ob Yo 9H-YdegRgdols
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Loboom, @odoboslbosmgdgemo  m@mm  ©s  dgBo-gmbldsb@gdom. o3  3GMAFAMbgdols
Logboagdls dm@ol ganobpgds Jo@merols dodmgol B-dymds®gmdol 3GMEAMbydols
Logabogno ©ydegBol ob gogs@mmgdygao Lobyamg@gdol Labom. dgmomol xavxol,
(30320 ™3gJbobmbols do@mgols s oEsdsbEobols dbodmgols dglsdsdolo 3GMEHMbyd0l
Logbogngdo  garobwgdosh  L3gd@®ol  yggersbyg  dewogd  ¢606To.  Logbogngdols
dogmgbgds 3o 3g9eo 3OMABMbgdolomgols Im@Gsbogros 3b®oaTo 8.

Lo0bBgMglm dgogygdos dowgdygemo Jow@sbopmdo®sbmbgdols Isb-L3gJd® -
b0l sbogobolsl. Gmym® 3 9339 ©30b0dbgm, 0bmIgOY@o  ododmEMbsgmswno-
bgdol wodo®sbowgdols Isb-L3gJBH®gddo dmangigmyg@o 0mbgbols BOSAgbGHsE00L
LJgdgd0  g@mIsbgmol  sbognmpog@os  [111]. obobo  gdlgoglgoosh  sy®gmgy
0B ghodPMosb 3bmbdogro 396bm3nMmmEmobpmeols ©035M5mMb3gogol o Jerm@-
sbdow@ools s dols Loggyydgger by dowgdygero wosdowgdols Iob-L3gJBMgol [116]. o3
bog@mgdols  dol-U3gdBMgdbdo  Imengsyay@o  0mbol  G@sadgbRoi30olols  m@ogy
3oMdmbogmols xaxnmsb 6dgools aoFy39dol  dgdwgy dglodsdolo bofognsjzgdol ob
do gy gdol  gerodobodgdol  dggasm  Fo®Imodbgds g@ogdgbdo  doboom 259
doJLodognyg@o ob dowoeno 0bFgbloygdmdbdols 3oz00m L3gJd®do. dgdwymddo dodwobos-
Agmdl mobdodpggdygans HCN wo CO xa9angdol wsgodygs.

hggbl dog® Jowgdye Jo@@sbom-3o®sbmbgdols Fob-L3gBMgddoi dgobod-
bgds Imengsaey@o 0mbgdols B@Sad bR o300l sbogrmpoyg®o abs. domdoi obsf-
gobdo bpgds 2390@omo xodgosb dglsdsdolo bofogrszgbol b dmangsyegdols
0bsmsbmdom  dmbanghgs. m®ogg  goMomboanols  xanBmsb ddgdol  gofyz9dol
9992 oo MgaolEMmotEgds #Osadgbdymo ombo dsbom 259, Gmdgols [o@-
dmJdbs 360d3bgenmgsb Mm@l sLOY gl doE@sbom-3o®sbmbgdols dgdoamdo
RM53d96@0300L5L. BOS2dgbB o300 Yggers dgdmbggzedo Godwgbodg dods@myen gdom
‘dgodangds Fo®Imgopaobmm 39]@Mgdbdo s@Lgdyeo 303900056 godmdwobs®y. gOm-
9omo  boobGgdglm dodoGmyagdss, olggg Gmamei3  ©osdowgdols dgdmbgggsdo
[116], 259 3olol g@ogdgb@yemo 0mbol sd@olsll N=C=C=0 gmsydgb@oli s o@y-
30 @ogolbodmgds  (3o@maol  doGmgol  sdens), @mdgaoi  Ibodgbgemgsbo
2oblbgoggoos 0bpmagbols @sdenols 36mdogno Is]gdowsb.

Moo 39-42 bog@mgbols @sTdeol g4zgesbyg 9u®m sdoxg®gdgao L Jgdgdo
139JBp®gddo yggams 303900l aomgogolifobgdom sligmos (LiJgds 19):

LJgds 19
bog@mo 39
430(14.4) __C3Ha _ 300(92) CHaNHNH, 345184y CsHa  _ 305(100) >
-40 -45 _40
CHg-NH-NH ] -N=C=C=
3 2, 250(51.2) O 231(208) “HEN_ 504(33) N=C=C=0 _ 150
-46 -28 -27 -54
54 |-N=C=C=0
177(21.6)
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bsgtmo 40
-2C ,Hg

1112 l

430(76) S=CCts_ 300(11.2) CHoNHNH, 54505 6)-CH=CH2 _ 315(58.4)

—_—
-40 45 -27
CHg-CH-NH-NH,  — 259(100) CN_  23349.6) _ -N=C=C=0 _ 179(27.2)
-59 -26 -54
-NH=CH=C=0 > 204(28)___"N-C=C=0__ _ 150(9.6)
bog@mo 41
. -CH,CH,CH,CH,CH,C=N 'NH -CH,CH,CH,CH,CH,CH=N-NH;
M™ 482 (1.6). » 386(1.8) 2 370(3.6) o 259(48)
-27l -C,Hs
327(16) ~———343(13.6) 232(12)
16 26 l_CN

H3C (0] -CO
147<T 178(60) T 206(27)

bogdHmo 42

M* 482 (100) _CHCN _ 145005 6) _ CHCN_ 402(17.6)
-40 -40

“CHCH,CH.CH,CH,C=N |

-NH _ -NH
387(46.4) —» 371(93.6) 'CHzCHZC:%CHZCHZC:N - 276(38.4) — "= 250(92) —>
16 - -

- - -HCN
_HEN_ 232(54.4)_CC _ 20440) ", 177(38.4) MO, 147(16.9).
-27 -28 -27 -30

139JB®godo  spdgmgg OgaolbBOoMEgds Jmagigey®o  0mbgdol 439O L0MO
Xodg00sb ger0dobo@gdbymo ombgdo dgbsdsdolo dobol 3o gggemo 303900l Laboom.
doy. bog@mol 40 Jgdmbgggodo 0bBgbloyy@o 3ogo doboo 111 dgodewgds  oymls
9ge00dobo@gdaemo dgmomgbols m@o Gowogomol aowsddol dgogyom FomdmJdbogno
Ooogoe0 CgHis, boognm bog@mols 43 dob-13gJB®do @gaolE®modmogds seadsbBogrols
Aoeo0gomols s dolbo dgdpamdo gMsadgbdosioobsl Fo®dmJdbogno wsdsboliosmgdy-
g0 0mbgdol [117] dsmsao 0b@Ggbloyg®dmdols 3o39d0.
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bogdmgdols 39, 40, 41, 42, 43, 44 IH 396 139J®Mgdol dmbs3gdgdo 8, 36, J, 3¢

bog@mo NH NH 3-H, 8-H 4-H,7-H 5-H, 6-H =C-CHj; CH, CH,-CHg J
0bg. (5300960)

40 11.88bs | 10.34s 7.99d 8.15dd 7.47 dd 2.02s 2.36-2.42 1.06-1.24 J13=3.2; J45=5.2;

(6H) m(4H) m(6H) J146=3.2;)5=6.0;
J57=2.8
Hb Hc Ha

41 11.85s 10.59s 7.94d 8.18 m 7.46 dd - J45=6.0; J;6=3.2
1.61-1.77 2.35-2.46
m(12H) m(8H)

Ad
43 11865 11.15bs 7.71d 7.93dd 7.31dd 1.82s 1.48-153; - J13=2.4;
10.06 bs 1.60-1.75; Jas= J54,=6.0
1.86 J46= \]57=3.6
1-H, 6-H 4-H,9-H | 5-H, 10-H
11.97s 10.32s 1.16 bs
39 7.88 bs 8.03d 7.68d 2.03s 2.39 bs J45=8.6
Hb Hc Ha —

42 1.98b 10.58s 7.86 bs 8.04d 7.66d 1.64-1.77 2.25-2.40 Jis =7.2
m(12H) m(8H)

44 11.99b s 10.60 7.89 bs 8.06d 7.71m - _ Ad J4i5=7.6

1.70-1.81

cbdoaro 9
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@oBgOo@ydopsb  [117]  @Ebmdbognos, @®d  sodsb@obols  dsb-L3gd@®@do
do@gzgeg@o  ombol  g®opdgb@oioolols (omdmoddbgds @®ogdgb@yemo  ombgdo
m/z-os dgdgao 360dgbgamdon:

M* 136(AdH)"; 135 Ad* - 93(C;Hg")

67 (CsHp)
79(CsH7")

107 (CgHyy)

5Jgob 20dmdobodyg, dob-L3gBMTdo s@OLgdbymo 303900l Aomgogolifobgdom
oo gol LHowosby bpgds o©sdsb@obols Mowogs@mol wsdeols dgogasw Fo®dm -
dbogro 0mbgdol gerodobo@mgds. garodobo@gdyano bsdlbg®ggo ombgdo @gaob@®om-
©gds 13gdB®To: dogdlodsgra@o 0bFgblogmdol 3ozol Loboom (Ad-1)* (100) Gowo ogmo
> 490509600 ©sdogro  0bFgblogmdol 303gbol Lobom ombgdo dsLom 107(9,6),
93(16,8) s 79(128)

-

- CgH ]
M* 642 (08) 80 11 . 535(18.4) Mo | 533(224)
7

< /; Mo (94)
§ (%) 548 (49.6)
550 (52)

563 (0.8) 549 (50.4)

+
503 (32) _~Ad.-Hy _ 365(3.2)
- 136, -2

d99©9y 9Bo3bg Mdgamegds 239M©0m0 Xodgosb dglsdsdolo bofogos3gdols
dobanghgs ©> ™m@03g Jo@dmbogrols xaxnmsb ddgdols gobaoghols dgogaoe (om-

dm0dbgds ombo dsbom 259, Gmdeols dgdpgao g@sadgbRoEos dowol bsg@mgdols
39, 40, 41, 42-ob obosgrmpoyg@oE, ®sbdodogg@mdom HCN s CO wa9ggd0ls
deben ghgoom.

259(25.6) — 5 232(384) — . 206(98) » 192(22.4) — 5 178(16)

bgdmm  gobbogym  Fob-U3gBMgddo  woxgoJlodgdygemmo  Loghmem  g@oadgb-
Aaeo 259 dsbol dJmbg ombolosmgols dgodengds  Fo®Imgoaobmo  Jobmowydo
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539098 9d0L  dgdgao  m®oobmdgagmo  bLEOYJGH YOS, Gmdgmoi  Logo®osywme,
do0 Jpa@omdsls gobosdo®mdgdl.

c="0
/

/ NH

25 3,8-pogmedogr —1H,10H-396%m[e]30@mae[3,2-globpmamol;
©050535b@0msbogno

@0BgOo@Yasdo s@fgdogos 3.8-wogm®dogr—1H,10H-496%m[e]3o@manm[3,2-g]Job-
ool Jodog®o  mgolgdgdo bygagmgzgomyg®do  dog@mgdol  @godiogdol  dogo-
@ombyg. bygmgmrzgoma® oy9b@gdoe dgahgye ogm sbogrobo s momlgdogo@oe-
bowo (Lgds 20).

bJgds 20

/75 ‘/‘//y S

sy
", HN-C-HN-N=HC

CH=N-NH-C-NH,

46

MgoJ3ool Jgegae yodmymaomo 3GOMEYIHJo0, dogol Kudggdo 45, 46, Loob-
B9Ogbmbo 505b Amam® 3 3mABIb30M0 domemaoy@se s@oydo bogOmgdo [118].

hggbo Lodydoml dobobl dgoeagbos gogggbm@dogmgdobs 3.8-pogm@dom —
IH,10H-496%m[e] 306 mam[3,2-globpmaols 3mbegblsiools Ggojiogdo sa®gmgg devo-
96 b3 gmBo@@ 539bF05b  3-505d5bF0gobogobmsb  QBo@ds3mamGmo X 9-
9900l 933339200 3mEF9630gM0 domemyogdse oJBoygdo bogBmols dowgdol dob-
boo (Lggds 21).
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LJgds 21

H,N-CgHy-Ad

Yy

48
47

3Mbwgblsool Mgsdios 803@obos®gmdls gmogol L3o®Edo Lbyldgbbosdo 2
bo-ol  2obdoganmdbdodo  wymomom.  doowgds  3.8-poxm@doan —1H,10H-596%m[-
el30Gmenm[3,2-0bmaol  oswsdsbGoaasbogro (48) bo®obyolgg®o 3Holi@omgdols
Lobom.

bygergmgomy@o  dog@mgdol @godios  dodobos®gmdls  m@dhsbsigergdyano
©0050535bF0gsbo@ols 2sdmymazom. Jnbmddmeyd@ol Fo®dmJdbsl, olggg Gmames
©osbogrols, momlgdogo@odsbmbols dgdmbgggsdo, spgogo 5@ 3Jmbos, Go3  gob-
300mdgoy@o0s dgbbm3odmamobomeols dne gsgmol bodg@®oygmo smbogmdom s
M®03g gm@dognols x50l Logdgdo gOmbso®o gobasygdom.

3Mbwgblsool 3@meyddol of L3gdd®do Jagds C=0 sanwgdoydo xyyxol
‘JosbnJdols bmeno 1650, 1700 9L hbpgds NH- obpm@ado xaggol s CH=N-
sbmAgmobg@o  xagaol (1600 131 Jobsbosmgdgaro dmobmgdols beoegdo, olggy
>8d5b@Fsbols dodmgols dmsbmdol 0b@gbloyg®o bemeno 2846 o 2900 1591 4d56o.

H 336 13gd@d®o Fgglododgds Lodgd@ogm LEexJdgasl ©s dmegsmesTo
0®039 hoboigergdamo xaggobomngol dgodhbggs Logbogrgdol ghmo [ygds.

43905bg byb@ ggenrdo ganobgds NH- xa9a0l 3@mEMbol I @Eodm g g®o
Logbogno, >bmdgmobols —CH=N- xa«gol 3OmG®bol Loabsamo Lobyag@ol Loboom
8,64 36 ¢556To. U3gBO0L yggarsby daogd ggando dgmogbwgds o©sdob@obols
d0@mgol  3OmEMbgdols  Lopbosagdo:  Loggobdm-CH-  xayxgdol  3GmGHMbydols
‘dglododolo Lobaagdo 2,07 3.6, boy®o -CHy- xa9ngdol 30mEMbgdols dgbsdsdolio
Logbogngdo 1,9 96 s L75 386 <¢bbgddo. U3g@®do Bgwoegbogds oycdgmgy
doagggeols bogmomobols s ggbogol dodmggdol sOMIsFymo 3GMFHMbydol
Logbogngdo 130b-30byg@o Omog@mJdgogdols gbsdsdolbo 3mblEebGgdom.

0505356 0gsbognols dol-3gJ®do QBodboMmEgds IJmengigeydo ombols M*
680 bogmgdo@ 0b@Ggbloy®o 3030, OMIgeroi 0d@gds M@0 dJmegsges SEsdob@og-
sbognobols dmbenghgom s 226 dslols bodlibgdggo ombol Fo@dmJdbom 0b@gbloydo
3040l Lobom. b3g9d@®do doJLodogad 303l Foddmeagbls  dmbenghoeno ssdsb@o-
gosbogoobols 3030  doboom 227, Gmdgol dgdpamdo sdams 30d0bs@gmdls @odg-
G5B YO5To s g@oao Ljgdoom [117].
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0530 3. 9Ju39®0396@ 70 bsFoemo

@95Ji300l Ibganganmdols s bogOomms Lolygxgmsgol JmbE@mel,  sa®gmgy
Ri—ol 360dgbgammdols aoblobwg@sl gofomdmgdmom Loaogoggmols go@xgo@oby —
”Silufol UV-254". 1igg@ @0 JOmds@ma@dsgoobsmgol Lm@dgb@ow goygbgdwom  Logno-
o390l 100..250 339 bmdols bsFogosjgd0m.

0bg@sfomgaro  13gdd®gdo  gowowgdygeos  bganbsofymby  FTIR-39@o0g,
3o0©sJdbols 0bg@sfomgao 13gd@®mdgp®omn. “THERMO NIKOLET” AVATAR 370,
©0535bmbo 400-4000 191, aobmdgol LobylLg: 0,5 591,

e B@500LBgO0  L3gJBMgdo aoomgdymos bganlsfymbg —VARIAN, CARRY
100, wos35bmbo 900-190 63.

000 gye-3o260@ 900 A9bmbsblol b3gJdMmgdo aowomgdymos bgmlisfymgd-
%g CFT-20 ,,VARIAN", Lobdomg 80 333, L3gd®®mIgd®bg Bruker WP-200 SY, Lob-
‘dodg 200 333, Bruker AM-400 (400 3333), Tobogobo LEsbpodGo — FgB®adg-
oo lboansbo, aobmdgol Lobyl@g: Jodoygdo (obo@gmgds & +0.01, L3ob-L3oby®o
YOM0gOmJdgogools 3mblEsbds J — 0.1 3.

ob-U3gJBMgdo  Aoomgdymos  doogo  ©sdggool  JOmIs@Mm-Isb-L3gJBHm-
390®bg MAT 95 v. Finnegen.

2,3-65gmog gbpodo@sbobo (2) [22]

NHNH2

NHNH,
10p (62 ddmeano0) 2.3-womJlobsggmseobls (1) blbosh 4 dao &b, gmobmendo s
5359096 103g0 Jo@sbobdo@s@l. Lodgsdzom s@gl o3bgargdgb 102°C-dpg 3 Lm-
ol aobdsgamdsdo  Iygedogo  dm@ggol  30Mmbgddo.  godmymgoen  baangl
Qo AM5396, M93boggb 0bM3OMISbmeom, sTOHMbgb wogmoe gmg@om, doomgds @oo
goOEoligg®o 2,3-bogmoggbodo@dsbobol  (3) gbgbogno. domgdyeo  bsg@mo
3obynmsggdols dobbom 350530 LE > 9oy 0g6s 0bm3OM3sbmeoasb.

aodmlogmosbmds 5.5y (48%). T, 218°-219°C.

2,333,889 — 3gJLsdgmog-3,8-podoemdgbbm[e]dodmem[3,2-globpmeo (3) [22]

0.5y (2.5 ddmeno)  2,3-bogmoen gbodo@sbobl (2) blbosb 5 dg» gobyamgsb
ddo@dgogodo o 9doBgdgh 1.6 deo dgmogrobm3dm3om 39Bmbl. Lodgsdzom o@gl

o>(3bgergdgb 95°C-dg 2 Lm-ol gobdogermdsdo. Fo@mdmgdboan 4] yogobyggd blibo@l
SMAOMJegdgh  AmEGSEoYE  Sdom@mJergdger by ddo@Tgogol  dmEoagdols  Jobboo.
o@hgbogn  bgmmgeb bl 5bboggdgh 0bm3@m3ogmols L3oGF0m s o@ss]gm
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4obgeooob  dogdodo.  Gydg oMol dglsddbgmow  doLdo  oFggmgdgh  sdmboyydols
dop@mJbowols 5-8 (g9l pH 12-dg.  aodmymgoe boengdl Qoen@@sggb.  3Gm-
©09JOL SbyRmoggdgb bo@Isaydo 3g3@sbol 306y 3m@M 30900 wymooblsl I@s-
gogox gMo©o  gJbA®sJzoom.  9JbEOSJBHgo0sb 3g3Gobol  smGmJergdom, blbs@ols
053063963 @0Mgdols s 25303900l dgdwgy  3OobGomwgds  bsgdmo 3. gogo-
B®og9b,  0TOMEgh.  aodmlogmosbmdss 041y (53%). T 230-231°C; R¢ 0.4
(gmo@s3gdo@d0).  gheobols  @go]Bogmeb  aogbgergdom  odenggs Iy eoydx
‘d989H0@mdsL.

30L(2',3"-08g0m Jlogo@dmbogn 5',6',6'-@@0dgmom 3ot mgmemy@gb — 9,4'-(1'-
5bo-2"-(304200396@ 9b)[1',5'-a])dgbdm[e]30Gmenm[3,2-globpmeobo (5)

025 & (0.7 33m@no0) 2'3-©0dgmmJlo omdmboenl3o@megeym® 9303 m3am3gbls
blboob 3 dan obL. d9bbmendo.  ¢doBgogh 3 dan dgbbmendo  goblbognr 0.08 o (0,28
ddme@oo) d9bbm3oGmeEnmobomenls 3. Ggodiosl 5GoMgdgh Lodbgangdo, Lo®gsiom
>0l 60°C-dpg aoibgangdom, 36Lm-ol gobdogermdsdo. Lodgsjzom bo®ggosb asd-
blbgenols sm@m e gdols dgdogy @odhgbogmo bgmoligdydo Jmygomsgrem bogmogdgds
300534530 3O0LE oY@ Jymds®gmdsdo 3gJlobols s dgbbmerols bodggol bodey-
semgdom.  doowgds M@0 bogdmo: 2,/3'-odgmmJlogembmboan-5,6",6",11",11,12'-39Jo-
dgmogn-11"-3o@®mL3oM MG my® 96-9.4'-(1-5bo-2"-303e0m396@ 9b)[1',5"-a]d gbbm[e]30 G m-
g m[3,2-globpmamobo  (4). aodmbogmosbmds 0.4y (71%) [22] > Rom@@s@owsb
aodmygmgog  odbs 0.1 o  (5%) 3Omyddo 5. ogo  aolynmsggdyge  ofbs
JOds@mp@ogogm  Lggdby (geggbdo  dgbdmo). T, 203°-205°C, Re 0.19
(696%me0).
of 133d@®o (3obgemobols bgmo), v, 158 : 1720, 1710(C=0), 1590, 1570, 1270-1200(C=C).
90 b39J@®o0 (CeHs), Amaxbd (lge):355(0,78), 281(3,85).

90 133J@®@0 (bLbs®ol 9o Lobsmaom @slboggdols dgdgy) Amax bd(lge): 282(4,03).

H 2360 13gdB®o : H (DMSO-dg), 5, 36 (J, 33) (dm@sbogmos mbs399950 Lodgd@ommo
oby@ymo  gm@dol  doagggeol  babggdol 5, domomo  0b@gbloy@mdols
boaboggdo): 1.50 (3H, s, 6'-CHs); 1.55(3H, s, 6-CHs); 2.335(3H, s, 5'-CHs); 3.22(3H, s,
COOCHs); 3.94(3H, s, COOCH,), 7.61(2H, d, 4-H, 5-H, 3J=7.0), 7.80(2H, d, 1-H, 8-H, 3=8.0),
7.82(2H, t, 2-H, 7-H, 3J=8.0, 3)=7.0), 7.39(2H, t, 3-H, 6-H, 3J=7.0, 3J=7.0), 7.55(1H, t, 8 -H, 3)=8.0,
3J=7.5), 7.71(1H, d, 7'-H, 3J=7.5). (o®5LodgH®oygmo  3og  dbGogo  goblboano
go@dobomngols 5, wodsamo 0bGgbloyg@mdol Logbsengdo): 1.13(3H, s, CHs), 1.15(3H, s,
CHs), 1.23(3H, s, CH3), 1.25(3H, s, CHs), 2.01(3H, s, CHs), 2.02(3H, s, CH3), 3.09(3H, s, COOCHjs),
3.52(3H, s, COOCHs), 3.75(3H, s, COOCHs), 3.83 (3H, s, COOCHs), 6.01(2H, d, 10-H, 17-H,
%)=8.0), 6,34(2H, t, 11-H, 16-H, *J=8.0, *)=7.9), 6.69 (2H, d, 13-H, 14-H, 3J=7.0), 6.94(2H, t, 12-H,
15-H, 31=8.0, 31=7.0), 7.04(2H, t, 3-H, 6-H, 3)=7.5, *J=7.5), 7.27(1H, t, 9’-H, 3J=9.0), 7.32(1H, t, 8'-
H, 3)=9.0), 7.34(1H, d, 7’-H, J=9.0), 7.35(1H, d, 10’-H, 3J=9.0), 7.49(2H, d 4-H, 5-H, *)=7.5),
7.73(2H, t, 2-H, 7-H, *J=8.0, ®J=7.5), 8.07 (2H, d, 1-H, 8-H, J=7.5).

99



SL-L3gd@®o (70 g3), m/z (I(Bhgw, %): 902 [M]* (1.7), 747(0.8), 735(0.8), 627(20), 598(21.6),
582(10,4), 566(8.8), 535(19.2), 446(24), 388(24.0), 377(25.6), 326(31.2), 308(33,6), 292(38,4),
263(56), 252(33.6), 248(40.8), 205(78), 193(64.6), 189(61.6), 165(100);

bo3mgbos %: C 78.23, H5.62, N 3.15.  Cs7H50N,0s

568(*)003@0@00 %: C78.16, H5.54, N 3.10. M 902.

2,3,3,7,8,8-39 1530 0e0-3,8-0300@m0bpmem|[7,6-globpmeo (8) [22]

N=

=N

Iy (15 33mero0) 1,5-bsgmogrgboodo@@sbobols wodop@mjamm@owpls (7)  w©s 09
deo (0.8 ddmen0) 3900 0bM3OM30e 39BMbL  53bgargdgb gobyamgsbo ddo®Igogols
>0 gdo 2 Lo 2obdog@mdsdo. M95]d3ool 30 9Jdb SbyRmsggdgb

Jomds@madogogm ggdbyg, gegbdo 393@0bo : gmgdo, 1 : 4. asdmbogenosbmds
03 3 (38%). Tame 267-268 °C, @5 9dmbggge @oBg@oda@ge dmbsi3gdgol.

1,1,2,9,10,10-3gJ b3 g0m0g-1,10-odo@@mobpmmm[4,5-e]obomaa (13) [22]

\
Ao ot
05 o (2.7 33meano) 2,7-bogmoen gbodo@sbobols (12) bLbs®lL ddo@Bgogodo ¢do-

Bgdgb 1 deo (9 d3emgno) dgmo@obm3Gm3om 3gdmbl s s3bgawgdgh  2Lm

3obdogemmdsdo. @godiool 3OMEYJRL sbygmeggdgb JOmIsGmadsgoym  bggd by,
J996G0 g0 gHo. dsdmbsgmosbmds 0.3y (38%). T 160-161°C. R¢ 0,25 (gong®o).

1,2,3,3,6,7,8,8-0]&>dgmogmoboma g60bm[7,6-gl0boma 96060730l @odgmmbygamasgo (9)
[22]

Iy (34 33mano) 3gJbedgmogodo@dmobomemobomenls 8 sabgangdgh 6 den ob-
@sgsdnbpog  ©odgmomlnmasido 125°C-bg 1 bo. as309960L gdpge Lo®gsd-
3Gom 509l 539dog9896 SdLm@YAY@0 gngOom, ysdmygmgom Robmgsb bogmog®gdsls
530 g09b gmg®dl, oligg GgEboggb gmg®om ©odgmomlymas@ols dmEoggdols dob-
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bom. Jowgdymo ds@oao 9 godao oblbgds L3odOELs s [ysendo. ol 0ygbgdgb
30d900L g3dol dol-sbognmyols dobomgdsg.

1,1,2,3,8,9,10,10-0 @ 53900 0beme g60bm[4,5-e]0brme g6oboxydols 0odgmelgmasdo
(14) [22]

09 o 39JLsdgmogodoEamobomam[4,5-elobpmenls (13) o>Ebgargdgh 12 g
shensasdmbeogn  odgmoa yyanags® do IOO-IIOOC-%{] 1 bo-ol  gobdsgenmdsTo.
0399539696 bogtmo  9—ols  Sbosgnmpoy@s.  domgdyemo  dodoenls 14 094gbgdgb
50dg@ol gydol bol-sbogrmpols  doloswgdsw.

1,3,3,6,8,8-39JL53g0m0e-2,7-0089m0e0 96-0600e06m[7,6-g]lobpereobo (10)

AN
N

(I

N
N

0,99 (3.11 3dmero) 1,2,3,3,6,7,8,8-0]B>dgmogobomen gb0bm[7,6-gJoboman gboboy-
dols do@ogeols (9) blboob dobodogryd® Momgbmdbs gmognols L3o®Edo s ¥doBgogb
KOH 5%-056 mdog  (goblbodl. godmygmgoa  boggdl  goa@dsggb, ®gicbsggb
Vgmom bgo@@samy® s0gdweyg, 53dOmdgb. doowgds bop@olggdo gbgboao. asdm-
Logemosbmds 094y (95%). T, 170°-172°C. Re0.38 (gmogrols bdo@Eo-odosgo, 10:1).
of L3gd®@o (gobgemobols bgmo): 1643131 (>C=CH,).

90 139J®0, Amax, 63, (Ig€) (gosbmgaro): 383(2.899), 368(3.194), 348(2.341), 229(3.261),
201(3.893).

IH-NMR 13gJ@®0 (DMSO-dg), 8(36), J, 3= 1.31(12H, s, (C(CHs)), 3.60 (6H, s, (N-CH),
4.02(4H, s, >C=CH,), 7,78 (2H, d , Ar-H), 7,24 (2H, d, (Ar-H), J,=8,4.

B3c-396¢ 139d®®0 (Dg.dlm), d(d6): 3001 ((CH3);) 7854 (=CH, ), 3560 (N-CH3), 164.53
(C-2"), 43.53 (C-3), 130.86 (C-3a), 141.71 (C-10b), 120.23 (C-10a), 12127 (C-5a), 113.81 (C-5),
118.60 (C-4).

b-L3gdd®o (70 93), M/z (lyeer %): 653eg6os: M* 318 (100), 303 (98,4), 289 (84,8), 273
(40), 144 (24), CyHa6N>.

3odmmgaroanos: M =318.
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1,1,3,8,10,10-3gJL53g00g0-2,9-©003gmow 96-0bmaobm[4,5-eJobpmeobo (15)

N N
Aooh

©gog@mdgb 1y (3.12 ddmeno) 1,1,2,9,10,10-39Jbsdgmogn-1,10-@odo@mobomanm[4,5-
eJobpmerols ©0dgmog g agsBosb (14) bogdmols 10 Sbogmpoy®ag.
aodmlogmosbmds 0.6y (60%). T 1730-175°C. R¢ 04 (googrols L3o@@o-080s40, 20:1).
®os gogobyg@o gbgbogno.
of UL3gd®@o (gobgemobols bgmo): 1643, 1604 13! (>C=CH,).
90 L3gd@®o, (C=0,083a/da0), Amax 63 (Ige) (goobmeno): 541 (0.171), 380 (1.017), 3412
(4.20), 259 (3.396), 246 (3418), 218 (3.306).
IH-NMR 13gj®®o (DMSO-dg) 8(36), J, 33: : 1.62 (12H, s, (C(CH3)z), 3.08(6H, s, (N-CHs),
3.79(4H, s, >C=CH,,), 7,68 (2H, d, (Ar-H), 6.94 (2H, d, (Ar-H), J5=8,6.
B3390 139J@@o (Ds.dlbm), 8(6): 3021 ((CHs);) 72.35 (=CH,), 28.93 (N-CHs), 47.04 (C-
1), 16598 (C-2"), 146.79 (C-3a)), 122.00 (C-10c), 129.66 (C-10b), 126.83 (C-5a), 133.14 (C-5),
105.74 (C-4).
IU-3gdd@o (70 g3), M/z (lg.a0 %). b530gbos: M* 318(44), 303(100), 288(40), 208(16),
144(24), 97(8), 71(13.6), 57(21.6). CyoH2N,.
3odmmgeogoos: M =318.

1,4,5,8-8 g@®sdop@m-1,1,2,7,8,8-39Jbs3gmog @odo@meme-[1,2,3-d,e:3,2,1-
,i1096Bm[g]Jobm Jlomobols od®™dowo (16)

03y (0,1  3dmeno)  2,3,3,8,8,9-39Lsdgmoan-3,8-wodo®mdgbbm[e]do@manm|[3,2-
globmenls (3) blbosb 5 g ©odMMIgnobdo, yo@osdgm o33yesdo. 5d3ygaols mogl
Smdgh o smoglgdgh M30bol ao@lsiddo 9.0, yyddo@sdo. siabgargdgb 160°C-byg
8 Lo-oli gobdoganmdsdo. od3ygaols ao303900L dgdwgy dobdo FomdmJdboen  dogo
9ol bogngJl Goa@@Moggh o MgEboggb xg® wogmomol gmg@oms s dgdogy
539O™bom. doowgds dgdo yogobgyg®o gbgboamo. @gsdiEool 3Gmeyd@ol godmbog-
@05bmds 5@l @omgbmdmogo.
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1,4,5,8-8 9@ ®@>3006™-1,1,8,8-3 9@ sdgnog-2,7-008gmnom gbpodo@dmee
[1,2,3-d,e:3,2,1-i,j]696Dm[g]Jober Juseobo (17)

(L)

N

035y (1.2 33meno) 3g6BmJobmJlsgmol wod@mdowl 16 blLbosh Gbgen [ysendo
SOYWYd0m s> FoAMoggb. Bo@@SAL 539doggogb 5% KOH-ol mdogno blbs@om.

3odmogmegs  bogngdo, OmIganlsi FogrE®oggh s Ggcboggb bgo@®oyd @9 -
(053RY. 3odmbogmosbmds 0.144y (38%). Ty, > 230°.Re 0.6 (5 dgo googols L3o@Eo

- 1 {39m0 s3dos30).

w0 13gd®@0, (C=0,0833/3am), Ama 63 (Ige) (gmobmgno): 287.00(3.583), 368.00 (1.516),
381.00(1.573)

IH-NMR b3gJB®0 (DMSO-ds) 8(36),J, 33:1.58 (12H, s, (C(CHs),), 3.64 (4H, s, (N-(CH,),-N), 4.18
(2H, d, =CH,, 93 bm304e0.), 4.10 (2H, d, =CH;, 93bm303e0.) 7.13 (2H, d, Ar-H), 7.80 (2H, d, Ar-
H), Jociz=1.9, Jo=6.4, Jn=3.5.

B33 139JE®o (De.edlm), 8(36): 28.88 ((CHs)y), 77.86 (=CH, ), 49.27 (N-CH,-CHy-N),
67.19 (Ci= Cg), 166.53 (C,= C;), 11622 (Cy= Cg), 13030 (C3= Cg¢), 12686 (Co= Ci»), 12185
(Co= Cup), 12274 (Co= Cu1).

d5L-L3g9d@®o (70 gg), m/z (I%b@g, %).65309g605: M" 316. CoHuN,.

3>dmmganognos: M= 316.

2)015(6-2)(4)0)8-2H-('](4)(*)336-2-1530(4)(*))-2’,7’-1,’4’,5’,8’-(?)3(’-)(4)03052(4)0)-l’,l’,8’,8’-
G9d®sdgmogEodo@mem[1,2,3-d,e:3,2,1-i,j]1d96bm[g]Jobe Jlsgoobo (18)

Br

006y (0.19 3ddmgro) 1,4,58-3gBOs3000™-1,1,8,8-3 9@ @ s>dgmoen-2,7-00dgmoe qb-
o300 mem[1,2,3-d,e:3,2,1-i,j]696bm[g]Jobm Jlo@obls (17) mebsg dgmdmdom blLbosk 7
deo SLme B @ gmomol L3o®EJo. 9ds@gdgh 5 e L3o@RTo goblboan 0.08y (0.11
ddme0) 5-6@mIbsgoiogols sgogdoEl. @godioslt oGo®gdgb Iywdogo Jm@ggzol
300md96do  40°C-bg wosbegrmgdom 1 Lom-ols sbdsgenmdsdo. (omdmo]dbgds dmd-
(356m-3530 gg@ol blibo®o, G®dgols ao303900Ls s oymgbgdols dgdwgy o gdgds
30mYJdo. boggdlb Fog@E®sggh. doowgds  JOMIs@my@ogoygmse  Lygms  Igdo
a®x0 gbgboao. 2odmbogmosbmds 0.03y (23%). Tesd. > 200°C. Ry 0.82(gomsbemeno).
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of U13gd®®o, vidl 1643(C=0 30@sbyeo), 1581 (C=C Jo@msbyeo Vo gdyeo), 1272
(N-C L30G) 1157(C-0 bodm), 2962, 3070 (C-H shrmds@m0).

90  139J®®0, Amax , 63 (Ige): sbo@dmIbowgdgmo  blbs®gdo (C=0.08 dp/dgn
Jeoe@dmgm@do): 237 (0.971), 252 (1403), 364 (0.234), 624 (0.050)

slboggdymo blbsdmgdo (C=0.08 dp/dg Janm@mym®@do): 241(1.254), 266, 565(0.702)
3obboggdymo blbo@mgdo wolboggdsdwyg (C=0.008 dp/den Jenm@mym@do): 237(0.971)
3obboggdygmo  blbodgdo  wolboggdol dgdwgy  (C=0.008 dp/den  Jerm@mgm®do):
241(1254) 840(0.037)

sbogdmdbowgdygmo  blbs®gdo(C=0,08 dy/den  dgbbmeano):  279(0.1978), 313(1464),
361(1.227), 629(0.180)

slboggdygmo blbsdmgdo (C=0,08 Jp/dan d9bbmeno): 279(0.263), 313(1.655), 357(1.286),
624(0.115).

IH-NMR U139]®®0 (DMSO-dg) 8(36), J, 33: 1.31(6H, s, C(CHs),), 1.49 (6H, s, C(CH3),), 2.98 (2H,
d, N-CH,.CH,-N), 3.05 (2H, d, N-CH,.CH,-N), 5.90 (2H, d, 3-H), 7.70 (2H, d, 4-H), 8.01 (2H, d, 5-
H), 7.52(2H, dd, 7-H), 7.65 (2H, d, 8-H), 7.75(2H, dd, 9"-H), 7.11 (2H, dd, 10"-H), J3 4=Ja 3=10.4,
.15,7= 16, .17,5:2.0, .17,3:9.2, Jc|—|2c|—|2=7.4, J0= 9.6 Jm=3.2.

35L-139JB®0 (70 g3), M/z (Igue0 %)653mg60s: 680.0674 [M'].

353!z o 05%: M=680 C3sH30N2Br,0,

6015(6,8-;306(4)(*)3-2H-(-](4)(*)836-2-1530(4)(*))-2’,7’-1',4',5',8'-636(4)03059(4)0)-1’,1’,8’,8’-
9@ ®>dgmomeododmmm[1,2,3-d,e:3,2,1-i,j]d96be[g]Jobm JLsgmobo (19)

Br

0.06y (0.19 83meno) 14,5,8-3 9@ Ms300®™-1,1,2,7,8,8-39]Lsdgmogr©o3o@menm-[1,2,3-
d,e:3,2,1-i,j]dg6bm[g]Jobm Jls@obls  (17) mwbsg dgmdmdbdoon  blboshb 5 dao  gmogools
L3o@@ do. dob ¥doBgodgb 3 dgo L3o@GTDo aoblbogr 0.08 (045 ddmeno) 3,5-s¢w©g-
dol. @god3osl s@Gomgogb dydogo dm@ggol 30Mmdgddo 45°C-bg wosbanmgdom 40
Fo-ol gobdogenmdsdo. Fomdmodbgds 3gdo 3(g06g g3g@ol blbs®o, @mdaol as0-
3900l s oymgbgdols gdgy aodmoygmes bogngdo. boengdl goe@E@oggb. doowgds
(3569 x9@0l gbgbogro. aodmbogamosbmds 0.09y (56%). Teoe 238-240°C.  Rf 0.39
(googoi396H (o)
of UL3gd®@o, viidl: 1643 (C=0 30@sbyeo), 1535(C=C 30@sbyemo Dgynmegdayao), 1265
(N-C bL3o®@m), 1157(C-0 L3odm), 2962, 3062(C-H s®™3>@ o).
90  13gd®o0,), Amax 69 (Ige): sbogndmdbowgdgemo  blbsdgdo (C=0.08 dy/den
Jerm@mgm®do): 246(3.731), 273(0.420), 319(1.081), 359(0.759)
slboggdygmo  blbomgdo (C=0,08 dp/dg»  Jaenm@mxgm@do):  210(1.346), 244(3482),
467(0.156)
Sbogdmdbowgdygamo  blbo®gdo(C=0.08 dp/den  dgbbemeno):  277(1.978), 322(0.976),
358(0.678)
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©obboggdagao blbo®gdo (C=0,08 dp/dan b9bbmenon): 278(2.496), 322(1.328), 358(0.916).
IH-NMR 13gJ@®0 (DMSO-dg) 8(36), J, 33: 1.36(6H, s, C(CHs)a), 1.55 (6H, s, C(CH3),), 3.05(2H,
d, N-CH,.CH,-N), 3.20 (2H, d, N-CH,.CH,-N), 6.06 (2H, d, 3-H), 7.05 (2H, d, 4-H), 7.61 (2H, s, 5-
H), 752(2H, S, 7-H), 7.82-7.85 ( m, 9I-H), 7.20-7.22 ( m, 10,-H), J3’4=J4’3=10.2, JCHZCH2=7-2-
35L-L39J@®o (70 g3), m/z (I %): bodmgboos: 8402357, godmmgenogmost: M= 840 .

C36H28N2Brs0;

Ro@r

2,7-o(geGdomdgnomoegb)-1,3,3,6,8,8-3gJlsdgomogm-0bpmemobm[7,6-g]
0bpmobo (20)

20

03 dgo (345 3dmgro)  POCl-obs o 1 dgn @odgmoenagm@dsdowobogsb sdbowy-
396 3o ids0g@0l  3mA3@gLl. 53039896 -39C-by s 9dsBgogh 022y (0.69 3dmeno)
50dg@ol ¢udol 10 bLbsdl 8 g wodgmogrgm®dsdowdo. M g396 3 Lo aobdsganm-
b5do. bodgsdiaom dobsl slbodgh 20 deo (303 (gomTo. domgdyen Lyl3ghbosl
9d5®9d9b NaOH-oli blbo®l (5 NaOH, 20 dgn H,0). 5gmgbgdgb 12 Lm. doowmgds ysgol-
3960 gbgbogno.  as53mbagmosbmds 0,12 g (46%). Tesd >300°C. Rf0.3 (gosbmeano).
of UL3gdd®o, v, LI (3obgaobols bgmo): 1604, 1558, 1519, 1218, 1180, 1069, 910, 825,
786, 725, 601, 563.
mo 13gd®®o, (C=0.0833/3am), Amax 63 (Igg) (smobemgno): 197.00(0.348), 213.00(0.403),
255.00(0.400), 396.00(0.308)

IH-NMR b3gj@®Go (DMSO-dg) 8(36), J, 33 5.50 (2H, d, =CH- gabeGogen.), 1.65 (12 H, s,
C(CHs),), 3.75 (6H, s, N-CHs), 8.437-7.493 ( m, Ar-H), 10.00 (2H, d, -CHO), J_ch.cHo = 8.8
B¢-396 139d®®o (D.©dbm), 8(36): 202.76 (CHO), 29.80 (CHs);, 79.51(=CH-gabm(3.), 68.14
(N-CH3), 211.09 (C-2), 74.31 (C-3), 170.13 (C-3a), 177.07 (C-10b), 155.18 (C-10a), 157.04 (C-
52), 99.43(C-5), 126.03 (C-4).

d5L-L39J@®o (70 g3), m/z (lyomr %): bo3mghos: M" 374. 1999 (72.5), godmmgeogos:

M =374. C24H26N202

2,7-po(gm®3o3gmnomoregb)-1,1,3,6,8,8-3gJsdgnom-0bpmamobm[4,5-e] 0bgememobo (21)

OHC CHO

A /
N N
AGGH
30C-3y 2008909 ©0dgmomam@dsdowl §390m-F390mdom 9dsBgdgb 0.2 den(2.3

ddmeo) gobygmaol Jammagsbal (POCL). 909396 40 For gobdogmmdsdo mmsbols
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39339053 95bg. Joegdagm blbs@l 53039096 -39C-bg s 9do@dgogh 40 gy (0.125
3mo) 630Tg@ol gmdol 15 blbs@l 5 e ©odgmomam@dsdodo. @g396 60°%-by
2-Lo 2obdoganmdsdo. Lodgodiaom dolols slbodgh 20 deo (303 Fyoedo. dogmgdeyan
byb3gbbools 9ds@gdgb NaOH-ol blLbodl (5 NaOH, 20 dg» H,0). sgmgbgdgb 12 Lo,
podmgogom bogydl goge@@sggh, Gybogab Vymoo bjohdomy® Ggodposdey wo
5dAmdgh.  godmbogmosbmds 0,03y (64%). Ty, >300°C. Rf 0.35 (goobegwo).
dgmogbgds omedo.

of 13gd®®o, v, LI (gobgemobols bgmo); 1619, 1565, 1272, 1095, 1041, 918, 810, 725,
563.

IH-NMR 133J@®0 (DMSO-ds) 8(36), J, 332 5.25 (2H, d, =CH- gabm04.), 1.95 (12H, s,
C(CHs),), 3.36 (6H, s, N-CHs), 8.00 (2H, d, Ar-H), 7.43(2H, d, Ar-H), 9.90 (2H, d, -CHO), J45=8.8;
J-cH-cHo=8.4.

35L-L39g@®o (70 g3), m/z (I %): bo3mgbos: M* 374. 1994 (100),

BoB
3odmmgeno0o%: M= 374. CyHzsN20,

G®0dgmobydo (3056060 (23)

0.5 dgo (4.5 3dmer0) @odgmogxgm@dsdowl 53039096 -50C-8Q{], 9do@gdgb 0.15 g
(L5 83m@ano) POCl3, 9d9396 mmsbol @9d3g@s@y@sby 40Fm-ol gobdogermdsdo. Fom-
dmodbgods ygomgamo gg@ols 3mddgrgdlo. oligg 53039096 -50C-8Q3, F390V390mdom
935 gogb 0.1y (028 ddmeno) 0dg@ol gydol blbo®dl 4dan ©odgmoxgm®dsdodo ©s
9@9396. blbod@ol  dmeosboe  ©sdsFgdols  dgdpgy  SEbgengdgb 400C-°03 30Fo.
JOmIsGmadsgogmo  gobdmeols  dgogase  Lodgeaom  sdgdo  dgobodbgds
LoFygobo g0dgdol g3ydol s@lgdbmds.  dgdpgy olgg o>Ebgergdgb 6O—OC—8Q3 2 Lo-ols
206353a0 350, blbs@o  ©abofyoldo ogm  dmggomsgmm-Fomgano, 60°C-bg gobos
Ax0 ggaol. Lodgodiom dobs go@ssdgm gobymosh (yoendo, ¢9ds@gogh 10%-056
NaOH-ols blbo®@l (pH 14-dg), aodmoyxys @u®xo gg@ols bogngo. symgbgdgb g@mo
®sdom,  GogA®eggb, Mgaboggb  bgod@omyd  G9sdi30sdyg, STOMdgb.  doowgds
06@gblog®o @udxo dggngtommdol gOOLES@gd0. 2odmbogmosbmds 0.081y (42%).
T >300-°C-by. Rr0.56 (90r0beagno-sd0s 3o, 10:1).
of 13gd®®o (gobgemobols bgmo), v(Ld1) : 1623 (CHO), 1532, 1565, (>C=Cx).

90 13gJ@®o (gomsbmano) A, 63 (Ige): 267 (0.92); 315 (0.7); 378( 0.72); 539.5 (0.21); 613
(0.27).

IH-NMR 13gJ®Go (DMSO-d) 8(36), J, 33 4.04 (2H , br s, =CH,), 10.04 (1H, d, CHO), 5.47
(1H, d, =CH- dgmogrowgbols), 6.35 (1H, d, B- H), 5.73 (1H, d, a-H), 5.46 (1H, d, o'-H), 1.93
(12H, s, C-1-mob, C-8mob), 1.58 (6H, s, C-8"), 1.65 (3H, s ,C-1'). 7.98-8.00 (2H, 9-H,12-H) ,
7.24-7.27 (2H, 10-H,11-H), 8.07-8.09 (2H,9'-H,12'-H), 7.36-7.39 (2H, 10’-H,11'-H);
J=CH-CH0=8-81 JCHZCH2=1-6; JBa=14.4, JaB=11.2, Ja'B=13.2
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2,7-po(gmédomdgnomoegb)-1,4,5,8-3 9@ @s3000™-1,1,8,8-8 9@ ®53gmom-po3o@mae-
[1,2,3,-d,e:3,2,1-i,j]96Dm[g]Jobm Jlsemobo  (22)

5 dgo (45 3dm@o) odgmogam®@dsdopl 53039096 —SOC—HQ;], 9do@gdgb 1.3 dgo
(L5 ddmeno) POCl3, 999396 mmasboli {9d39@s@aobg 40Fm-ol aobdsgemdsdo. (om-
dmodbgods ggomgmo gg@ol 3md3agdlo. obgg 53039096 —50C—8Q3 s> {g90(g90m-
dom 9do@gdgh 0.13(028 ddmeno)  godg@ol gydol blbs®dl 43¢ wodgmogeam@ds-
dodo s 99M9396. blbo®ol Jm@osbow wods@gdol dgdwagy o3bgagdgb 35-360C3Q8.
2 Losmol d9dwgy Lodgodaom o@gdo Lofgolbo godg@ols gydg 17 swod @bgds.
Lodgodiom blbs®o s@ol dmygomsenm-Fomgaemo gg@ol. Lodgoiom dobs ao@e-
o>dgo  gods039dge  bodggdo, ¥do@gdgb 10%-056 NaOH-ol blLbs®lL (pH 14-3dwy),
3530y gogolggdo  bogngdo. symgbgdgh gOmo ®sdom, Goan@B®oggb, @giboggb
6goBGomy®  G9od30odeg s 5TAMgh. 53M0LFIEgdgh oL L3o®Edo, doomgds
4o30bgge0  3A0olEHsmgdo. godmbsgmosbmds 007y (67%). Ty >300°C, Rt = 06
(L3o®@0-5d0s 30, 10:1),
of 139J@®o (3obgarobols bgmo) v(131): 1628(-CHO); 1581, 1535 (c=cC)
g0 L3gde@o (gmsbmeno), A6A(Ige): 265 (1.29); 327,29(1.84); 368,27(2.05).
IH-NMR b3gd®®o (DMSO-dg) 8(36), J, 3(3: (E-0bmIg@olismgols)  5.45 (2H, d, =CH- g3 bm-
3oge), 1.92 (12H, s, C(CHs),), 4.03 (4H, s, N-CH,), 8.07 (2H, dd, 9-H), 8.37 (2H, dd, 10-H),
10.02 (ZH, d, -CHO), .19,10=6.8,' J9,11=3.6, J=CH_CH0=8.8.
(Z-0bmdg@obomgol): 5.44 (2H, d, =CH- gabm3oge0.), 1.64 (12H, s, C(CHs);), 4.03 (4H, s,
N-CHz), 8.07 (2H, dd, 9-H), 8.37 (ZH, dd, 10-H), 9.79 (ZH, d, -CHO), J:CH-CHO= 7.2,' J9’10= 68,
19,11=3.6
Be-330 13gJ@00 (Dewdbm), 8(36): 14703 (CHO), 2793 (CHs)s, 99.87(=CH- gabem-
3oge.), 5349 (N-(CH;),-N), 5293 (C-1 = C-8), 12387 (C-12b=C-8a), 185.07(C-2 = C-7),
126.86 (C-3a=C-6a), 125.59 (C-8b=C-12a), 123.68 (C-10=C-11), 123.14 (C-9=C-12).
35L-13gJB®o (70 g3), M/z (Iguew %) bo3mgbos: M* 372, 1838 (100),
3odmmgaog05%: M=372 . C34H24N,0;
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2,7-301(xgbogsbmdgmogowgb)-1,4,5,8-§ 9B @ s3000™-1,1,8,8-8 9@ G58gmogm-
odo®mam[1,2,3,-d,e: 3,2,1-i,j]16g6bm[g]Jobm Jlsemobo (24)

0.12% (04 3dmgno) 1,4,58-3 9O 3000m-1,1,2,7,8,8-39]Lsdgmogen-2,7-00dgmog gbodo-
Gmeoem[1,2,3-d,e:3,2,1-i,j]696bm[7,6-g]Jobm Jls@obls (17) blbosb 10 dgn omJlsbdo o
9do@gdgb 5 dan Fyoal. 53039096 -5°C, 93539896 ©osbmBomgdbymo sbognobols
(0.18 o + 0.16 NaNO;) @os yggomgao gg@ols bLbs@bL. 3Mgz9b 2 Lo go0ggo0l 3o-
Omdgddo.  Vgdwgy  Lodgoaom  bodgglh  9ds@gogb  NaOH-ols  blbsdl  (B9dg
095J(3009©g).  yodmygmgoen  bogrgdl  oymgbgdgh 1 msdol  aobdoganmdsdo, dgmey
gl Qoa@Moggb, MgEboggb (ymom bgo@@samy® @gsdiEosdwg, sdMmdgb. doowgds
oo fomgmo ggeol gbgbogno. asdmbsogmosbmds 0.123. (63%), T, 1950-197°C.
of L3gde@o (gobgemobols bgmo) viaT: 1681,7(=CH dgmomowgbols), 1589 (-N=N-)
90 U3gd@®o (gmoenol L3o®@o) A, 63 (Ige): 203.00(0.7869), 249.00(0.5691), 464.00
(0.2156)
IH-NMR 133J@®0 (De.0dbm), d(36): J, 33+ 1.48(6H, s, (C(CHs);), 1.53 (6H, s, (C(CHs)y),
3.39(4H, s, N-CH,-CH,-N), 7.76 (2H, br s, =CH-N). 7.65 (2H, dd 9-H); 7.37(2H, dd, 10). 7.44-
748; 7.69-7.71, 7.88-8.07(Ph). 7.479(2H, d, (a-H)), 7.459(2H, t, (B-H)).7.357(2H, t (y-H)),
JaB=7.636, .19,10=7.2, .19,11:1.2, J]o’]2:1.6.

2,7-30L(3-043x9b0gsbMdgmnogrowg6)-1,4,5,.8- g Godod™m-1,1,8,8-¢ 9§ G odgmogn-
ododmme[1,2,3,-d,e; 3,2,1-i,j] 396%m[g]JobmJbsgmobo (25)

CH-N=N-CgH4-Br

(L)

N
CH-N=N-CgH,-Br

0.12 (04 ddmeno) 1,4,58-39d®s3000m-1,1,8,8-3 9B @ sdgmow-2,7-00dgm0e0 9boodo-
Ameoem[1,2,3-d,e: 3,2,1-i,j]696m[7,6-g]Jobm Jls@obls (17) blbosbk 10 dgn @omJlobdo o
9do®gogb 5 @ Fgoel. 53039696 -5°C  ©o 9do@gdgbh 3-d@mdsbognobol @osbm-
dodogools  blLbo@lL (0,273(1.6 ddmeno) 3o@odb@mdsboanobo + 0.11y NaNO, ). 5303900l
300md96d0 99396 2 bom. dgdegy Lo®godiom bsdggl o39doggdgb  NaOH-ol blbo-
@om (pH 12) aodmymagogn boengdl oymgbgdgb 1 @sdols aobdsgammdsdo. dgm@g gl
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Qo AMoggb, Mgaboggb Fymom bgo@@dsmy®d  @godi3osdeg. doomgds  gogolgg®o
gbgboao. godmbogaosbmds 0.06 . (25%) T.p> 2000c.

of UL3gdp@o (gobgemobols bgmo), v,1i8!: 1729(=CH-3gmoeowgbols), 1650, 1581 (-N=N-)
90 13gd@@0 (3momols Liod@o) A, 63 (Ige): 205.00(0.271), 267.00 (0.266), 463.00 (0.225)
IH-NMR 133d@®0 (Dgdbm), 8(36): 1, 33 148 (6H, s, C(CH3); ), 1.51 (6H, s, C(CHs)y),
3.61 (4H, br.s N-CH,-CH,-N ) 7.66 ( 2H, s, =CH-N), 7.23-7.86 (Ar-H)

2,7-30L(3-60BM B 6o s bMIgmogowgh)-1,4,5,8-© 9@ M s3000™-1,1,8,8-8 9@ B58gmogm-
o3o®mam[1,2,3,-d,e: 3,2,1-i,j] 336%m[g]JobmJlsemobo (26)

-N:N—C/>—No2

0.12 (04 ddmeno) 1,4,58-@9d®s3000m-1,1,8,8-3 9B @ sdgmown-2,7-003gm0e0 gboodo-
Omeom[1,2,3,-e,3,2,1-ij]696bm[7,6-g]Jobm Jlogobls (17) blbosh 10 den @omJlobdo s
9doBgdgb 5 dao  Pyoenl.  53089096-5°C o 3B gogh  3-bo@@msbognobols
©osbmds@ogol blbo®lL (0.8y (1.5ddman0) 3o@sbo@@maboaobols Jop®mJamm@opl +
0.1  NaNOy). go(303900L 300mdgddo 9Mg396 2 Lo. dgdpgy Lodgsdiom bodggl
9doBgdgb  NaOH-ol  blbodl  (pH=12).  godmoygmegs  IgFedygano  bogngdo.
3odmbogemosbmds 0.13 ¢ (52%). T 1850 -187°C.
of 139d@®o (3obgarobols bgmo) vk 1596(=CH-3gmogogbols), 1565,1334(-N0O,),
864 (C-N-)
w90 b3gdd@o (q00mals blod@o) A, 63 (Ige): 207.00 (0204), 395.00 (0.160), 519.00 (0.163)
IH-NMR 133J@®0 (Ds.0dl), 8(36): 1.81 (6H, s, C(CHs),), 2.07 (6H, s, C(CHs),), 4.38 (4H,
2595, N-CHp-CH,-N), 7.45 (2H, br.s, =CH-N ). 832 (2H, d, 9-H)  7.74(2H, d, 10-H)
7.65(2H, d,(a-H)), 8.22(2H, d,(B-H)). Jo,10=8.4, Jo.11=3.2 33, Jop=8.4 3(3

2,7-50L(3-bye0 B0y gbog s bMIgmomoegh)-1,4,5,8-@ 9B @ sdopd ™-1,1,8,8-
G96M>3gmog-odotmam[1,2,3,-d,e: 3,2,1-i,j] 396dm[g]jobeJlsgmabo (27)

[0}

H ¢ O,
CH-N=R=C S NH,
o

N

B
\ /~ O
C-N:N=(H:—/_\ SZNHz
OQ

0.199 (0.6 ddmgro) 14,5.8-3gd®>300@™-1,1,8,8-3 9@ >3gm0a-2,7,-00dgmog qb-
©o3o0menm[1,2,3-d,e:3,2,1-i,j]696bm[7,6-g]Jobm Jlogoobls (17) blbosb 10 dgr @omJlobdo
> 13doRgdgb 5 dan [yoel. 53039096 -5°C o ¥do@gogh 3-Lyargsdosbogobols
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©osbmds@ogrols blbo®l  (04y 3-Lyaeasdo@sbogrobls + 0.17 g NaNO;) dgmbdmdom.
9909y 53039096 0°C-0g. 99396 2 Lo. 5b6goBGomgdgb NaOH-ols blbosGom (pH=7-
8). aodmogmgs Agfedymo boggdo. podmlsgmosbmds 0.08 ¢ (33%).Tg,, 210-211°C.

IH-NMR b3gJ@®o: 1.59 (12H, s, C(CHs),), 1.99 (2H, s; N-CH,-CH,-N) 3.56 (2H,s; N-CH,-CH,-N
) ,1.69( 4H, br. s, SO,-NH,), 7.43( 2H, br.s . =CH-N=N), 7.48-7.91(9-H, 10-H), 7.93( 2H, d, (o~

H), 7.38(2H,d,(B-H)). Jup=6.8.

245960 5bmIgmomorgb)-1,1,3,8,10,10-3gJ53gmom- 9-8gmog gb-
0bEmeobm[4,5-eJobpmenobo (28)

CH-N=N-CgHs

acoh

0.12y 1,1,3,8,10,10-39Jbod gorogn-2,9-008gm0g gbobomenobm[4,5-eJobomanobls (15)
blboob 10 dg»  omJbobdo o PdoBgdgh 5 e Fyoml. -5°C odo@gdgb  3-
bo@®moboaobols osbmds@ogols blbs@l (0.8y (1.533meno)  3o®sbo@@msboanobols
dop@mJammeopl + 0.113 NaNO, + 0.7y HCl). g5303900L 300mdgddo 3cgg96 2 Lo.
‘99992 Lodgodiom bodgal 9ds®gdgb NaOH-oli bLbo®l. godmoymas dgdo ygogol-
B9Bo bogngdo. aodmbsgmosbmds 0.09 o (64%). Ty 9> 2000c.
of L3gd®@o (gobgemobols bgmo) vidL: 1797(=CH)
90 139360 (gmomals LiodEo) A, 63 (Ige): 205.00 (0.340), 289.00(0.221), 453.00(0.180)
IH-NMR 133J@®0: 1.57(3H,s, C(CHs3),, C-1-056 ) , 1.65 (3H, s, C(CH3)s, (C-1-0056),), 2.00(6H, s,
C(CHs); (C-10-mob)), 3.04(3H, s, (N-8-m5b), N-CHs ), 3.095(3H, s, (N-3-mob), N-CH3), 341
(2H, s, =CH,), 7.30(1H ,br.s, =CH-N=N), 7.40-7.45(ph), 7.43-7.52(ph),
7.62 (1M, d,5-H), 7.44(1H, d, 4-H), J4s=7.2 33, 7.83 (IH.d, 6-H), 7.80(1H, d, 7-H) Jg7=8.

2,9-50-(3-30 89960 5bm3gmomorgb)-1,1,3,8,10,10-3g Jlsdgmogmobomeobm[4,5-e]
0bpmeobo (29)

BrCeHy-N=N-HC CH-N=N-CgH,Br

aooh
0.129 1,1,3,8,10,10-39Jbod googn-2,9-008gmog gbobomenobm[4,5-eJobpmanobls (15)
blbosb 10 de»  @omJbobTo o ¢dsBgdgb S5 g Fyoml. -5°C &30 gdgh  3-
d@MmIobo@oboll @osbmBodgdyge bLbs@L (027 (1.6 ddmeno) 3o@o-6@mdsbognobls
(NH,-CeHas-Br) + 0.11g9 NaNO, + 0.7y HCl). g5303900L 300mdg6do 9cgg9b 2 Lo.
9909 Lodgodaom  bodggl  ¢3s@gogb  NaOH-ol  blbodl. aodmoymes 3o

gog0bggg®o bogngdo. aodmbsgmosbmds 0.05 o (20%). Tod™> 2000c.
of L3gd®@o (gobgemobols bgmo) vidL: 1797(=CH), 1596(=CH-N=)Tgyoa gdxeno.
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90 L3gJ@®o (gmogols L3o®@o) A, 63 (Ige): 221.00(0.248), 258.00 (0.232), 301.00 (0.233),
464.00(0.119)

IH-NMR b33d@®0: 1.68(6H, s, C(CHs), ), 2.01 (6H, s, C(CHs),), 346 (6H, s, N-CH3), 7.37(2H, s,
=CH-N), 7.14(2H,d,4-H), 7.29(2H, d, 5-H), J,5=8.8 3. 746 (2H,d,(B-H), 7.61 (2H, d,(a-H)),
Jup=8.8.

2,9-30L(3- by gsdoggbogmsbMdgmnomorgb)1,1,3,8,10,10-39 Jbs3gmoe 0 bpeeo-
bm[4,5-e] 0bpmarobo (30)

HaN-0,SCgHy-N=N-HC CH-N=N-CgH,SO,-NH,

T

0.12  (0433meno)  1,1,3,8,10,10-39Jb5dgmoan-2,9-0dgmow gbobomanobm[4,5-eJobom-
@obls (15) blboob 10 dg» womJlsbdo o 9dodgdgb 5 e Fyoeols. -5°C 5do@gdgb 3-
d@MIobo@oboll wosbm@o®gdya blbo®dl (03 (24 ddmaoo) NHy-CeHg-Br +  0.11p
NaNO, + 1.6y HCI). 25303900l 300mdgddo 9Mg396 2 Lo. bgod@omy®d s®9do
2odmogmgs Igdo gogolggmo boggdo. asdmbogmosbmds 0.05 g (20%). Tym> 2000c.
off b3gdd®o (gobgarobols bgmo) viidl: 1689, 1596, 1565 (=CH-N=)dgyoa»gdeeo, 1334,
1157( SO,.NH,)
90 13gJ@®0 (gmogrols L3o®Eo) A, 63 (Ige): 205.00 (0.297), 274.00(0.323), 496.00(0.104)
IH-NMR b3gJ@Go: 156 (12H,'s, C(CHs),), 3.03 (6H, br.s, N-CHs), 7.87(2H, br. s,=CH-N), 5.15s,
5.02s (4H, NH,), 8.04 (2H, d, 4-H), 7.35(2H, d, 5-H), J45=8.8 33, 7.96 (2H,d,(B-H), 7.46 (2H, d,(o-
H), Jop=8.0.

3000g790dbol 3gogsls gmomol gmg@ols 2,3-bsgmogmgbrodoe@sbmbo (31)

NHN=<
NHN:<

COOC,Hs

4o (21 33c@00) 2,3-bsxgmoe gbodo@sbobl (2) blbosh 50 dgo gmobmendo mmsbols
G933905dOoby, 9doBgdgh 8 B (73 Jdm@oo) 3o@myy@dbol dgogol  gmogools
gbog@ol  blbs@l 53@  gmobmado. 1bm-ol dgdpgy QoEH®oggh ©o 5dOMbgb.
©go9emdgb ygomgero R3g@oli 3@olRomgdl. godmbsgmosbmds 7.04y (87%).
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2,9-p0gnmJbo o6 ombog-1H,10H-396bm[e]3o@menm[3,2-globpmeno (32)

</m -
/O
9

6.7y (19 3dmeo0) odo®sbmbol 31 LEHJOJMobMIgMgdol bodggl ¥do@Bgdgb 67y
30mogmbam@dgogol gmg@gdol bodggl. sgbymgdgb 100°C-dpg ©o #@g396 20 Fo
95-100C-by.  boGgodiom bodggl 5393059896 Tymom, mmsbol  @gddg@o@esby.

Qo BM5396, M93boggb (ymom bgod@omud  @god3osdeyg s 5dMmdgb. bogngdls
©gog@mdgh  MomEgbmdMogo  asdmbsgmosbmdom,  Gmdgebsi  obygmseggdgb

LggB YO0 JOmIsFma®oxgoom. ganygbBo-69bbmero-s3g9@™bo, IL:1. Tg,\,,g, 315-316 °C. R¢
0.44 (696%bmgmo:gmgdo, 3:1).

2,9-0(3o®m3mdo®sbow)-1H,10H-396bm[e]sodmmm[3,2-g] obpmao (33)

02y (057 33m@o)  2,9-0090mJlogoGdmbogn-1H,10H-d96bm[e]30Gmenm[3,2-gJob-
meols 32 blbosb 20 dgn 0bM3MM3sbmendo spymgdom s 3do@gdgb 10 deo Jo@o-
bobdo@@s@dl. Lodgodgom bsdggl oxbgegdgh 800C-8wy 3 Lo-ol obdogarmdsTo
dywdogo  Jm@gzol  300mdgddo.  godmymgogr  bogrgdl  Gog@A®oggb, @giboggb
0bM3OMISbM@om, 53OM™gb gmgdom. dJoowgds yogolgyg®o bogrgdo. godmlbsgenosbm-
ds 0.129 (65%). Tesd >3000C. Re 0.35 (0bm3@Gm3sbmemo : Jgdlsbo, 10:1).

2,6-65gmom gbrodop@sbobo (35)

H,NHN

100 g 3d@ogn 2,6-omJbobogmsmobls (34) s 300 dgo Jo®sbobdow®s@dl yeg-
396 9Gggoedods jmadsdo 1059C-by 50 Lo-ol gobdogarmdsTo. bogngdl Qo @ o-
396, ®9boggb Fymom ©o sdOmdgb Call-byg go399ddo. domgdyeo 3GOMEYJB0L
bgl3gbbools s3bgagdgb sEY®gdsdwyg 300y MomEgbmds JdMog Jo@Mowobdo. >(30-
39096, BogAMoggb, bogrgdl giboggh wogmogols gmgHom. @gdymmdgb mgm®-
dmgo@eolgg@m gbgboal. aodmbsgamosbmds 35y (30%), Ts{mwdl670 C.
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3000g96dbol 3gogol gmogwol gbmgdol 2,6-bsgmom gbrodo®sbmbo (36)

H
cszooc\( N\i\‘
N OO PN
H

L5y (5.7 33mgn0) 2,6-bosggmog gbpodo@®sbobols (35) wodow®mJem@owols §yoen-
blbo®l 993d5@ 9096 3 g0 bo@B®oydol o53gBoGL 35653, Lobsd pH o@ aobegds 4-0l
Gm@o. dgdegy Imegzol 300mdgddo  [g@omo  bogoom  ¥dos@gdgb 3 deo (27
ddme0) 3o@myy@dbols dgogols gmogrols gmg@ols blbo@l 4 dgo gmobemando. 39396
1 bo-ob gobdogenmdsdo. domgdyen boggdl gog@E®oggb, >dGmdgb. godmbsgaos-
bemdos 14y (63%).

COOC,Hs

2,7-p0gn®Jbo oG dmbogn-3H,8H-0bpmme[5,4-e]obpmaa (37)

O
>

UaSath
b AP~
o)

14 o (3.6 33m@0) odoEAsSDMBL 36 9ds@dgdgb 14 o 3meroxgmbgm@dgsgsl gmo-
@ols gmg@dl. ogbgmgdgh 78°C-9y s 9Mg396 30 Fo-oli 06dogammdodo. Ladgsd-
3om bodgagl 539doggdgbh Fymom mmoboli Bgdsg@s@ydsby. boangdl gogE®eggb,
A93boggb Fymom bgo@@osmy® @god3osdwyg s 5dOMdgh. asdmbogaosbmdss 1.169
(91%). Sbyymog9dgb JOMIsGma@oxgoym ggdbg. geygb@o Jerm®dmam®do. w@gdy-
mdgb 045y (35%) JOmIs@Gmp®sgoygmse bygms bogmog®gdsl ¥xg6m  3@obEo-
g0l Lobom. Tane 3220 -324°C. R;0.62 (d9bmeno-gmgdo L1).

2,7 ©0(3563m300G5>b0w)-3,H,8H-0bpmem[5,4-eJobpmeo (38)

o)
NH
— NH,

oo
HN

H,>N =
HN
(0]

0.1 (029 ddmeno) 2,7-wogmmJlogo@dmbogn-3H,8Hobomanm[5.4-eJobpmenols (37)
blbodl 10 den 0bm3AM3sbmenTo sywgdgh ©s Ydo@Bgdgb 7 I Jo®sbobdogw-
@5, Lodgadgom bodggl oxbgagdgb 800C-9wg 3 Lo-ol aobdsgemmdsdo dgwdogo
dm®ggol 300mdgdTo. aodmygmgom boagdl  GogE®oggh, Mg3boggb 0bm3AM™M3sbm-
om s 5dOHMdgb gmg®om. doowgds ggomgero Bg@dols bogngdo. aodmbsganosbmds
0.07 & (75%). TesD. >300 °C. R¢0.49 (0bm3@m3sbmemodgdlobo 10:1).
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of 133J@®o, v 15371, 3470(NH,), 3320(NH-0b@m@9@o), 3200-3290 (NH-30600sbobygeno),
1640 (CO-5doyg®o beaoo 1), 1550 (COsdopy@o bmano 2)

IH-NMR b3gJd@0 (DMSO-dg) 8(36), J, 33 (DMSO-dg) 8(86), J, 3¢+ 11,85 (2H, s, NH
0bpmey®o), 9,73 (2H, s, NH Jop@sbobyano), 4,49 (4H, br. s, NH,), 7,70 (2H, br.. s, 1-H,
6-H), 7.90(2H, d, 4-H, 9-H), 7.63(2H, d, 5-H, 10-H), J4,5=9.0.

3sL-L3g9g@®o (70 gg), m/z(l %) bo3mgbos: M+ 322(18.4), 305(74.4), 258(84), 232(54.4),
204(92), 177(100), 150(51.2)

3odmmgeo0s%: M=322 . Ci6H14N6

Ro@r

3g0mogngmoe 39@™bol dg6bm[e]sodmem|[3,2-globpmeog-2,9-00 356 dm30@s bowem-
30®@>dmbo (40)

0
HN
N NH
/ H
N O
(D

03 3dao  dgmoagmoe 39Bmbl  o3bgargdgb  502C-3pyg, 9ds@gogb 005y (0.17
ddmeoo) 59b%m[e]3odmanm[3,2-globpmaol ogo®dmdop@sbopl 33, 12 {ggm ddo@-
dgogol o 5i3bgangdgb 78-80 2C-byg 2 Lm-oli obdsgamdsdo. Jowgdyar  bogngdl 3o-
@A®5396, M93boggb 0bm3@m3omol L3oOEom ©s 5TOMIGE wogmogols gmg®oom.
2500 bogaosbmds 0057y (78%). Tene 303-3050C. R¢0.62 (0bm3GMm3sbmmo-gng@o 6:1).
of U13gd@®o, vULd!: 3340 (NH-obpmeg®o), 3200, 3240(NH->dopyc@o), 1640 (CO-
s>doey®o), 1600(C=N).

IH-NMR 1338 ®0 (DMSO-dg) 8(36), J, 3¢3: 11,88 (2H, brs, NH-obpmau@o), 10,34 (2H, s,
NH-sd09®0), 799 (2H, d, 3-H, 8-H), 815 (2H, dd, 4-H, 7-H), 747 (2H, dd, 5-H, 6-H),
2,02 (6H, S, :C-CH3), 2.36-242 (4H, m. CHz), 1.06-1.24 (6H, m. (CHz-ﬁ§), J1,3=3'2; J4,5=5.2,
J4,6=3-2;J5,6=6-0; .15,7=2.8.

Bob-b393BB0 (70 g3), M/2 (lymer %) 653mghos: M+ 430(76), 390(11.2), 345(25.6), 318(58.4),
259(100), 233(49.6), 179(27.2)

353!z 05%: M= 430. C4H6N60;

9900 gm0 39§®bols 0bpmem[5,4-eJobpmeaom-2.9-©0 5@3m30Asbogmdoedsbmbo

(39)
JN O

¢

0.3 e gmog gmoa 393™bl smdmdgh 50°C-dryg. Igdogo dm@dggol JoGMmdgddo
93539896 0.05y (0.16 3dmen0) odo®sboel 38 s 1-2 {3900 ddo@dgogols. Lodgsiom
oMl o3bgemgdgh 80-820C-by. 2 Lm-ol gdwge 9do@gdgb 8 da» Igmogn gmoan 39&™bL.
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dodmoagds  yogobygmo dgxng@ommdol bogrgdo. dowgdye bogrgdl  gogrB®oggb,
Ag3boggb  0bm3Gm3o@ol  L3odGorn s sTOMégh  @ogmogols  gmg@om.

2000 bogaosbmds 0,04y (58%) Twod. > 240°C. Rf0.30 (0bm3@m3sbmao-gng@o 6:1).
of 13gd®®o, viid!: 3350 (NH obpmenyg@o), 3170, 3280(NH sdopey@o), 1640, 1660 (CO
s>doey®o), 1580(C=N).

IH-NMR 133J@®0 (DMSO-dg) 8(36), J, 33 11.97 (2H, s, NH 0bw.), 10.32 (2H, s, NH sdog.),
7.88 (2H, br s, 1-H, 6-H), 8.03 (2H, d, 4-H,9-H), 7.68 (2H, d, 5-H, 10-H), 2.03(6H, s, =C-CHj3),
239(4H, br S, -CHz), 1.16 (br S, -CHz-mg)_,_ .J4,5=8.6

dsU-U3gdd®o (70 93), M/z (.60 %) bo3mgbos: M+430(14.4), 390(92), 345(18.4), 305(100),
259(51.2), 231(20.8), 204(33.6), 150

608(“)(7)8;{’0@00%2 M= 430. C24H26N602

(3032®3gJlsbebols 396%m[e]soMmem[3,2-globpmamog--2,9-00350m30@sbowm
dopdsbmbo (41)

2 I 30480039 JLobmbl >(3bgmgdgh 50-60 O C-3ry. 9sBgdgb 0.04g (0.12 -
0) 696%m[e]3o@mmenm[3,2-globpmaol wodo®sbopl 33 ©s 2-3 (3900 ddo@Igogol.
0gm®o 9ol boggdo 0mobEsmsb goswols wos gogolggmdo. Lodgojzom oG9l
sibgemgdgh 1009C-3g 2 Lo-ol gobdogammdsTo. godmymagom bomgdl gom@@oggb.
3obygmsggdols  dobbom  @giEbeggh  0bM3OMISbmEom.  asdmbogeosbmdss:  0.03y
(53%), Tsdm >300°C. Rf 0.50 (0bm3G™m3sbmao-gmg@o 6:1).
of 13gd®®o, v, LI 3370 (NH-0bpmeg®o), 3250-3260 (NH-3op@sbmbols), 1670 (CO-
>doEy®o), 1610 (C=N).

IH-NMR 133@®0 (DMSO-dg) 8(36), J, 33 11.85 (2H, s, NH 0b.), 10.59 (2H, s, NH s80.),
7.94 (2H, d, 3-H, 8-H), 8.18 (2H, m, 4-H, 7-H), 7.46 (2H, dd, 5-H, 6-H), 1.61-1.77 (12H, m, Hy-H.),
2.35-2.46 (8H, m, H.), J45=6.0, J;6=3.2.

b-139d®0 (70 93), M/2 (I %) Bodmgbos: M+ 482(1.6), 386(1.8), 370(3.6), 259(48),
232(12), 206(27), 178(60),147.

3odmmgeno@05%: M= 482. C3H3N60;
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(3032033J56mbols 0bpmem[5,4-eJobpmen0gn-2,9-©035M3M30EAMS>boLMmIoE@SbMbo
42)

N
HN

a
b

c

2 I 3048039 JLobmbl s3bgmgdgh 50-60 O C-3ryg. 9sBgdgh 0.04y (0.12 -
g00) 2,7-00(3o605m300@5b0w)-3,H,8H-0bpmerm[5,4-eJobpmals (38) ws 2-3 {390 ddo@-
dgogol.  Ladgsdaom bodggl siEbgergdgh wosbarmgdom IOOOC—Qna 2 Lo-ol pobdog-
gmdodo. 5gmgbgdgh 24 Lm-ol gobdogermdsdo ©s @gdsggb ogmoaols gmg@om.
Fo®dmJdbogno  bogngdo  yogobygdo  Jggug@ommdolss.  aodmlogmosbmdbss 0,03y
(50%), T 2300 -232° C. R¢ 0.50 (wogmogols gmg@o : 3gdLbsbo, 9:1).
of UL3gd@®o, v, L3 3247 (NH-s30090), 3350 (NH obpemea@o), 1697 (C=N), 1643
(CO-5doe®0).

IH-NMR L3gd@®0 (DMSO-dg) 8(3F), J, 33: 11.98 (2H, br s, NH 0b.), 10.58 (2H, s, NH s80g.),
7.86 (2H, br s, 1-H, 6-H), 8.04 (2H, d, 4-H,9-H), 7.66 (2H, d, 5-H, 10-H), 1.64-1.77 (12H, m,
=Hy-H,), 2.25-2.40 (8H, m., H,), Jas =7.2.

Bb-U3gddo (70 g3) M/z (lyuee %) Bo3cmgbos: M+ 482(100), 387(46.4), 371 (93.6),
276(38.4), 259(92), 232(54.4), 204(40),177(38.4), 147(16.8)

3o3mgeno@05%: M= 482. C3H3,N60;

53980 505856560l 3g6bm[e]3oBmanm[3,2-globpmenog-2.9-
03503300 bopmdo®sbmbo (43)

0.06p 539B0o©sdsbRSbl blbosh dEodg Gomwgbmds 0bM3OMISbmenTdo  ©s
9d5®3gogb 005y (0.16 ddmeno) d9bbm[e]so@menm[3,2-globpmeols wodop@sbowols 33
blboAl ©0dgmogem@dsdo@o. LodgsdGom o@gl o3bgagdgb 789C-by, wssbarmy-
dom 3 bo-ol gobdoganmdsdo. dJowgdaer boen gl GoaE@oggh, aolynmsggdol dob-
boo @gi3boggh 0bm3OM3Isbmmon s STOMEIb gmg®om. yodmbogmosbmods 0.05y
(45%). T 3000 -301°C. R¢ 0.40 (0b3® 03560 @ wogmogols gog@o 6:1).
of L3gd®®o, v, Ld: 3417, 3324(NH obpmeny@o), 3150, 3250 (NH sdowe@o), 3200, 3240
(NH sdoggéo), 1640 (CO sdoge@o), 1600 (C=N), 2676, 2723 (Ad).
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IH-NMR 13gJ®®0 (DMSO-de) 8(3F), J, 33: 11.86 (2H, s, NH obg), 11.15 (1M, br. s, NH
5300.), 10.06 (1H, br's, NH sd0.), 7.71 (2H, d, 3-H, 8-H), 7.93 (2H, dd, 4-H,7-H), 7.31 (2H,
dd, 5-H, 6-H), 1.82 (6H, s, =C-CHs), 1.48-1.53, 1.60-1.75, 1.86 (30H, Ad), J13=2.4, Ja.s= 6.0, J 6=
J57=3.6.85L-139J®®o0 (70 g3), m/z (lysmor %) b53mghos: M+ 642(02)

608(“)(7)8;{’0@00%2 M= 642 C40H46N502

539002 505356E 560l 0bemEm[5,4-e]lobEmm@om-2,9 ©035G3M30RA>bo©m
do@>bmbo (44)

0.06p 53900 o©sdsbBobl blbosb 3300 GomEgbmds 0bmM3IMM3Isbmando ©s
93d5® 9096 0.05y (0.16 ddmeno) obpmamobomeol odo®sbowols (38) blbodlL wo-
dgmoegm®dsdodo. Lodgejaom s@gl sibgengdgb 800C—°n3 3 Lo-ol gobdsgenmdsdo.
domgdya  boan gl GogE®oggh, dOH™bgb wogmool gmg@om. godmbsgenosbmds
0,069, (56%). T.g >300 0C. Rf 0.55 (0bm3G™35bmgno : pogmoaols gmg@o 6:1).
of L3gjd®o, v, 1591 3301 (NH-0bpma9@o), 3193 (NHsdopy®o), 2676, 2723 (Ad), 1627
(COsdowy@o), 1535 (C=N).
IH-NMR 13gJ@®0 (DMSO-dg) 8(36), J, 331 11.99 (2H, br s, NH 0bw.), 10.60 (2H, br s, NH
5800.), 7.89 (2H, br's, 1-H, 6-H), 8.06 (2H, d, 4-H, 9-H), 7.71 (2H, d, 5-H, 10-H), 1.48-1.81
(30H, Ad), 1.70-1.81(C-CHs), J45=7.6.
5L-L3g9J@®o (70 g3), m/Z(I%mQ, %) bs3mgbos: M+ 642(02)
3530080 05%: M= 642. C4oHasN60;

3,8-ogm®dogy —1H,10H-396%m[e] 300 ™ m[3,2-globrmemol oswEsdsb@omsbogo (48)

50 dp (024 ddm@oo) 3-o>sdobBogsbogrobl (47) blLboob 5 dan SdLemeny@u@
googool L3o@@Edo 40°C-byg. 9do@gdgh 3-4 (ggm gobygeomgsb ddo®@dgogol s 20 dp
(0.05 33m@o) 3,8-oxmmdog—1H,10H-396%bm[e]3o@menm[3,2-globpmanls (47). domgdeyan
bo@0bxolggg® Lyldgbbosl sywgdgb 2 Lm-ol aobdoganmdsdo. ao303900L dgdwge
Qo B®oggb,  Mg3boggh  gmobmanols s wogmogrols  gmg®ol  dobods@yy®o
M50 gbMd0m. 5TAMdgb. odmlsgmosbmds 20 dpy (58%). Fomgeno 3@0lLAHsmgd0. Ty
>300°C. R 0.46 (0bm3em3sbmao : wogmoaols gmg®o 6:1).
of U3gd®®o, v,ba L 3286 (NH), 2846, 2900 (CH->©sdob@obol), 1627, 1658 13! (C=N).

117



g0 b3gJ®®o, Amax, 63, (Ige): 208 (2.03), 242 (1.96), 255 (197), 277 (1.55), 322 (0.93),
385 (1.96).

IH-33¢% 13gJ@®0, (DMSO-Dg) & (36), J (33): 11,98 (2H, m,1-H, 10-H); 8.64 (2H, d, 2-H, 9-H);
891 (2H, s,-CH=N-); 7.42 (2H, dd, 4-H, 7- H); 7.29 (2H, dd, 5-H, 6-H); 7.67 (2H.dd , 5'-H,);
7.24 (2H,d , 6'-H,); 6.97 (2H.d, 3'-H); 6.48 (2H.d, 2"-H,), 2.07 (6-H, ad, s); 1.90 (12-H, s, ad.);
012=3,2 Jas=le7=8.4;)ae =Js7=3.2. )y 3=8.4; Jys=1.6;ls¢ =8.4.

bo3mgbos m/z(%): M*680 (0.8), 443 (16), 362 (28), 330 (9.6), 253 (11.2), 227 (100), 226 (81),
170 (100), 134 (82), 133 (85), 106 (100), 91 (16), 79 (10.4).

330 gEo@0s: M 680. CagHsoN4
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©sliggbgdo

Lobmgbodgdyeos dgbbm[e]3o@menm[3,2-gJlobpmaols, obpmam[4,5-e]lobpmanols,
0bmem[5,4-eJobpmerols s  0bpmerm[7,6-globmeols sbogno 25 {o@dmg-
dao0  3mB9b3og®o  domemaog®o  oJBog@mdols  godmgagbol  dobboo.
06g@sfomgao, geE®soolyg®ho, dodmgye dspbo@dy®o L3gBOmbgmaools
s dob-b3gdB@mdgp®ools  Jgmmwgdol  godmygbgdom  wowagboaos  domo
bHOIIH G-

. 0539dog90gaos  2,7-00(goMdmdnw®sbow)obpmenm[5,4-elobpmenols  Jomgdols
3093505F @0 dgommo.

‘dgL§ogeroaos 2,7-po( 3oMomdn@sbow)obpmenm[5,4--eJobpmerols s 2,9-wo-
(3oMdm300M>bo)dgbbm[e]sodmam[5,4-eJobpmaols  3mbogblsiool @gsdiog-
b0 dgmo@ gmo@ 393 Mbmsb, (303em3gJLobmbmsb ©s o3RO oESTSbESbMSb.
domgdyeo  30A>boEMm-30ASbMbbol  sagdymgds oy gbogros  3g]E M-
@0 dgnmEgdom.

50 gb0g00s, MMI 035OM30M>DLOEIL0 dEgo@sE TgEosh mbogblsiool
09530900 3o@dMbogr @ bogOmgdmsb. 3mbrgblsiool @gsdiEool 3Gmed-
Ao aodmbogmosbmds dgowygbls 50-78 %.

©0300AM0bomeobobols s L3odm]@mdgbyemo K@Moydgb@gdol  dgdig9en0
L30MMbsg@mgdols Lobmgbol Jobbow, ©sIYdoggdyaos, 2-dgmogn gbobomeano-
by@o g9dols, 9.f. ¢0dg@ol gydol 0bmIgHyeo dolsbsgrmygdol —1,3,3,6,8,8-
39JLsdgmogn-2,7-0dgmoa gb-0bme0bm[7,6-globomerobol;, 1,1,3,8,10,10-39Jbo-
d9mo@n-2,9-00dgmoggb  0bpmeobm[4,5-e]Jobpmeobols  ©s  1,4,58-3 9@ ®s30g-
®m-1,1,8,8 -3 g@®sdgmoan-2,7 -modgmom gbwododmenm[1,2,3-d,e:3,2,1-1,j]d96%m-
[9] Jobem JLognobols dogdols 30935M>B 00 dgomgdo. L3gJBO o
d90mEgb00 sy 9bomos B0dgMol Gydol sbogrmagdols LGB YG..
‘dgl§ogeoamos  Lobmgbodgdbymo 10dg@ols gygdols  dol-sbogompgbol  geo®-
dogro®gdolis o sbmdgymangdols Ggodizogdo 3-6@m3-, 3-bo@@m-, 3-Lyeragsdo-
M- s 9960 osbmboydols Jem@owgdmsb.

dowgdagmos ¢odgdol sgregdool sbogno  dol-sbogmygbdo. boam  14,5,8-
B9AO300O™m-1,1,8,8 -F9@@sdgmoa-2,7 -odgmoe gbodommenm[1,2,3-d,e:3,2,1-
1,J]696%m[g] JobemJbognobols gm@mdogomgdolsls aodmymgogos sbiggg Mgojiools
sbmdsgnyydo  3OmEyddo — 3osbobydo  Lowgds@mols basglbo LE®YBydols
bog®mo.

o gbogros, MmI 1,4,5,8-F9@®s300m-1,1,8,8 -G 9@®sdgmog-2,7 -0odgmog qb-
©o3o@meom[1,2,3-d,e:3,2,1-1,j]696bm[g] Jobm Jls@obols sbmdgymengdolsl Fo®dm-
0J36gds  doGomsps dol-obmbofs@dgdo, bmeom 1,1,3,8,10,10-39]Lodgmogn-2,9-
©0dgmoa gbobomerobm[4,5-eJobpmerobols dgdmbgggsdo aodmymagogos dmbm-
bofo®dogs.

50 gb0g00s  39bb3oBMEmobmmoli  g@sadgb@ols dgdiggero  L3o®mbsga-
0gdoll dJowgdol abgdo. Jmfmgdoymos, Gmame@E  JOMIgbymo xaungdols
‘999339200, obggg ©odo@AOMobMm@obobols Godol L3o@mbosg@mols Lobmgbols
dgomgdo:
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d) JOmdgbymo @@opdgbBgdols dgdggmo sbogno L3o@mbsg@mgdols dowgdols
dobbom 2obbmA 09 gdygeos  2-dgmoen gbobmaoby®o  gydol  doli-sbsgnm-
o0 — 1458393 s3000m-1,1,8,8-F 9B O dgmogn-2,7-00dgmoa gb-oo3o@menm-
[1,2,3-d,e:3,2,1-1,j]696bm[g] Jobm Jlsenobols  3mbegblsizool  @gsjios 3mbm- @
©odOmdbsgnooamol sawgdomsb. Lobmgbodgdbymos 2 sbagno dol-Ldo®m-
30M0bgeo  bogdmo —  dol(6-6O™3-2 —;](1)(Y)336—2-b130(1)(ﬂ)—2’,7’—1’,4’,5’,8’—63@(4)0-
Jo®m-1",1",8.8’-¢ g®®sdgmogodo®menm[1,2,3-d,e:  3,2,1-i,j]696bm[g]Jobe Jlseo-
bo ©s d0l(6,8-00d®™3-2HJH™396-2-1306™)-2°,7-1°4°,5",8-@ 9B Gsdoarm-1°,1°,8,8’-
A9BBsgmogwododmanm[1,2,3-d,e:3,2,1-1,j]d96bm[g] Jobm Jlsgrobo.

domgdbyamo bogmog®gdgdo bolosmwgdosh gm@EmJ@mIgeo mgolgdgdom. o@-
b0dbygao mgolgdgdo aodmgemgboos gobyomy@sm s o3 bogPmgdol gengd-
BOmbymo  L3gBOgool  IglFogmom.  boli(6,8-@0dO™I-2H JO™dgb-2-L3o®m)-
22, 7-I'4.5 8- 9@ s3000m-1",1°,8,8-f 9B @ sdgmogodo@manm[1,2,3-d,e:3,2,1-i,j]-
396%Bm[g]JobmJlognobols gangdB@mbya  13gJd®do woggodbodgdyeos  dmsb-
0nJdol  doJlodydo 840 63-by, @53 Logodoywme  m@dbdogow  goblbogn
59B00b99® LA YJBHOsL dggbodsdgods.

d) ©5993oggoYeos sbogro mombdols odo®Mmobomaobobols Bodol d9bbm-
3o0Omenmobomeols  g@sydgbGol dgdiggero  dob-L3o@mEogmygdo  bogdmols
domgdols  dgmmwo  2,3,3,8,8,9-39]Lodgmoen-3,8-003000mdgbbm[e]3omanm[3,2-
globm@ols s L30MOM3048M3OM39bREYM@gbol boxgydgge by.
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