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Anotation

Adamantane derivatives are distinguished with wide range of biological activity which is
proven by successful usage of preparations made of adamantine moiety in different branches of
pharmaceutical chemistry. As a result of the research of adamantan compound, the relationship
between Adamantan's unique structure and its chemical and biological properties has been
studied. During input of bulk liphophilic adamantane moiety in the proved medications or
biologically active molecule in most cases is improved molecule’s biological characteristic, drug’s
lipopilycity and prolonged action is enhanced, and at the same time, toxicity and side negative

effects is reduced.

The aim of our research was the synthesis of the new biologically active substances by
addition of adamantane core in biologically important heterocycle, such as benzimidazole,

benzoxazole and tricyclic imidazo[4,5-e]benzoxazole.

New derivatives of 2-(adamantan-1-yl)benzimidazole with 5(or 6)-substituted groups were
synthesized. In the row of dicyclic benzoxazoles were obtained and studied N-(2-
aryl/alkylbenzoxazol-6-yl)adamantan-1-carboxamides. In fused tricyclic systems were
synthesized 7-(1-adamantyl)-2-aryl-6H-imidazo[4,5-]benzoxazoles. The relationship between

structure and biological activity of synthesized compounds were studied by online Pass program.



dobsambio

Lo LU o OO 6
I 530. 0@gMIAIOM0 FOTMBOIGS ...ttt s 12
1.1 5Q5836¢&360L LEAHMMIBMS S oL FOMIIOL FJIMEOGIO.......cviveririiiienieree e, 12
1.2. 5005356@560L 30MMA0MOO0 BIZGOBGIGIO .......cevivieiiitiriietct e 14
1.3. 396B080OBMEOOL JOBOOS.......coevevevieietetetetctcttt 22
1.4. 336%08005Begd0L BOMEMAOLIOO SPEHOLIOMDS......ocvevireriiirereiiietee s 24
1.5. 5005356396399 339¢0 396%0000sBMEgdol LobmgBOL OlEBHMM0s S 83000 dBOMEMYOIHO
OJBOTYMIIDI ...ttt bbb 30
1.6. 5005956356090339¢0 BIBEDMJBOBMEOGDO0 ...ttt 48
IT 0530. 9gb396M0096GH*Ye0 IMB5ZIFIOOL FOBBXS «..vvvivviciciicc 52
2.1. 5005956560l doMm3zol 3993390 396D080sBMEYBOL LOBMGDO ..o 52
2.1.1. 5(6)-396Bm0oen-2-(1-5¢05856 ¢ 0¢0)396%0d0sBemgrol s N-(3-(5(6)-896%momm-1H-
09690000 5BMn-2-0¢0)50053563)56-1-0¢0)539GH5I0OL BLOBMYGDO ..o 53
2.1.2. gorogn/dgmoen 2-(1-5¢05956G0e)-1H-396%080005Bmen-5-35G3mdlogsdol Lobomgbo s
30OSBOBMIEIODO. ... 57
2.1.4. 5(6)-350dmgls0-2-(1-5¢05956&H00®)d96B0d0sbrmeEol bLobogbo s dolo swEygbols s
Ubgoslibgs 5806980756 3mBEIBLOGOOL MIPSIBOGO . c.vveviiiiciiiiic 61
2.1.5. 800900 336%0000sBMmgdol Fomdmgdmergdol 3gdEMvyeo 0mbsggdgdo. ... 64
2.2.1 N-(2-5620¢0/ 56030600096 BmglisBmem-6-0¢0)50058563)96-1-3560dmglsdogdols lobmgdo .......... 68
2.2.2. 080Q5M[4,5-e]d96BmglsBMGIOL BLOBMGDO ... 72
2.2.3. 300900 396BmgdusBmmgdols, 396B0d0sBmmgdol s 0doEsBm[4,5-
€]396%mglsBrmeErgdols §obdmgdegdols L3gdG Mo 8mBSEYTIDO0. ..o v 74
2.3. 2-(1-5005956¢0)-5-30MmJlo-4-603HMGmMd6B00sBmEdo se30@oMgdols MHgsgsools
L7313 120 T YOO OO OO 84
2.3.1. 5¢0 300006909900 30HMmEJBId0L B3gdd Mo 3mbs3gagdol s65ODO ... 85
IIT 530. 9Ju3g00396EM0 BSPOOO ... 87
IV 0530. 80000760 5g§&029OMI0L 3OMPBMBOMYGDS ..o 116
QOOUZOGDO ...t 119
250029gbgOMEI0 EOOBGOISBTYED... vttt 121



99535000
0990l 5gBHgogrmdd

56599000™m39  bsFgoE0bm  Jodool  JoMOMOE 9GP E  09dsL  HoMTMoqbL
Q5535090900L  Bsd3MMboem  sbsro 153N gdgdoL  sMBMBgbs  @s  Jglfogms. 0936
O90LsM30L  sOLYdME  BsdZMObsem 158Dl 255BBos®  BHMJLOZMOMdS s Lbgs
3390om0 983993900, 9FLMB oo bobaMdog FJowgdsl msb Lgal M9HBolEgbEGHMdol
39630m569ds.  980FGH™MT  356599MM3g  3M9356M9GH  F9go30bsdo  s®LYdMBL  sboero,
9mgdg9d0lL 356Lb35390o d94sboBdgdol dJmby, 603009M9d9gd0L sBMBgbols HgowmEOo
dmmbmgzbogds.

39396030360 BogmogMgdgdol  Jodool  asbgzoms®mads  36033bgermzsb  Mrmenls
SBEOMEYOL sboo 1593OBswM BsTMOEgdgdoL 50IMBYBOL Loddgdo. 53 bogzmogMmgdgdols
dgbfogms o 06GIMHILL 0fi303L BMYMEE MmO, 1939 3MogdEol3Me SB3gdddo.
SBmEGHOlL s F9bdool 89933390 3meonbd3ommo 3939Mm303wwmo BogmogMgdgdo
00MmAME9g3MEgomsb  mogolo  AbsgLMdoL  asdm, 8603d369wM356 MMl SLOYIEgd96
1593796065 L5325 g39d0L 5BMBIBOL s sbgMY30L 3MMEgLd0.

096D030sDBMEOl s 896DMJLIBMEOL d0OMZ9d0 F9gE0sb dogosh B30 8bgdM030
Bsghool ©@o  BoMmBo3mEmaomcme  9dBHonco  bogmogmgdgdol  LEGMMIGMOOL
3905039603580 @5 Fgbods30LsE bolinsmMYd0sh BOBOMEMYOMEO 5dEHOMMMIOL BoMINM
U39JBHO0m. Foo  BsBoDBY  ITDOEIOMEO  3MY39M5GJOO  PJoLOMZ0L  Fo®mBsBgoom
3990099690056 Lemgol I9MMHbgmdsdo, 393HIM0bsM0sd0 ©s 3wobozn® dgoiobsdo.
00mdodoMmds @  BoMTS3MMPoMHTs  30090d>  9B39b9L, MMI  Bd9EDoTosbMEOl

0MEMA0IMSQ 5dGHowmeo dg3es 99%393GHO0 36535 M03EbdM3Z56
90360MmMMA60DIMb  LodMIME3geo@. B96H0F0EIBMEOL  dsBIBY  F9TMBM0S s

33w930L BEGHOO05T0s 98MO30 301356530, OMAMMOESS 3MFoL Yy meol Lofiobsswdogam
000900, 6EGHORLOJMBMEMO, bFGH3gadobomMo, SbEGHo3MMGHMBMMwo, RWbyorgoMMO,
300ml 5 31090 39mBol  Lofoboswdgam, 96EH0d03MMdIMwo ©s Lbgs dMoz5¢0
150 gdqd0. SFoGHMI SO0 096B0T0EIBMEOOL [oMTMgdmEgdol Lobomgbo GRgdS
15390E0bM 330930l JOMOMOE 9JBHIOXE 5TM305®. PPOMOPEY NROM 0DBMHPYdS
096D080sDBMgdoL  FoMdmgdmgdol Moabzo, GMIwgdos 983969096 MBGOM  M3909L
59BH0OMBL, 3000609 I356YE BDIODY sOLYOMEO FoMTS3MELMYOMMO 15T 5 9dIOO.
MRO®  99BHoE, 9MLIIMWO  OFIOGHMMS  bsymal, ®md  B96Bodosbmols
Do0mgdmgdo  9mgdggdgd OHMYMOE 9@ gMbosGormo  bsdgoEobm  LydswgdgdO,
OMIgdo3 39005093996 QOILEOOIMOOM SOLYdME0 Hodengdol dodstron
9BoLBHIBEGHMOLME 535300600 3OMBEYIL. SBMGHOL s obgadowol FgdEzgwro
09605393Go©  96033bgemmgsbo  3939hHmEozwgdol - 396B0d0sbmEgdol,
096DMJLsBMgdol s Tosmo  BoG™M30L  F9I339000  3MWOEOZWIOHO B3 Iegdol

6



d9LPogs 0deggzs 39OL3gJGOMI J9gagdL MEYBMEo Lobmgbols s LsdgoEobm
J0d00UL bLRgO™L 2563000509d500.

553563000, HMoEo3wmo 39M3LMEo I3,  3ddMoMBg3s  MbooEImHo
330D032900-4J030)MH0 5 dOMWMAOOHO  M30L90900m.  55F6EboL  sbEH0z30MHMlmwo
5JBHomGM™MdOL  503mbBgboll 8999y  0bGHIbLOMEs©  B08ObsMgMdL  dobo  bsfoedgdol
LobmgBo s 33939, OMIGEMIRSD YdgBHJuMdS 9JBHOMMOE 9FM0Ygbgds dgoEobsdo.
965350 fie0sbo  33c093900L  Loxgdzgw By @oYJbo 0dbs, MM sbGH0z30MHMLMwo ©
3630059BH9M0mo  ™301999008 oM 5TBEHBOL  65HomBgdTs  98mo3obgls  bbgs
d0MWMAONOHO  5JBHOMOMOJO0,  OMYMO0ESS  03MbmEGHOMIMWwo,  BLoJmEGOM3MEO,
Lodbogbol LsHobsomBgyM, 565eAgBMMO, 3OBBb3OL Lofiobss®dgam, oGH™MLEGGH03OO0,
399656 93L53b0,  GH©963300Bs30MEO, 303myo39domMmo s  Lbls  vdEHomdmdgdo.
553563 b0  slggg 490moygbgds  LsdsHoLm  bsghmo  bgermgbmMo  Lobberol,
0b9d3H0E0YdOL s BoJBHIMOEFOIENO 361935M53HJOOL HTDIIOOUSL.

553563560l BEMOagbEHOL Fgyzs6s Lb3zsolbgs dmerg3msdo LsdwoEgdsl 0degas
3O 139dBHOoL bogzm0gMgdgdol bbgzssbbgs BobozMeM-JodomEmo ©s dOMEMAOMEOO
30L90900L IMPOGOEFOMYOS. IRJH00s, MM 5Q539BEHBOL bfomBgdols domemaom&o
9mg899d0L 0530L90MYdIO0 ©8353806M9d0s oo FsLOMMO S FSVILOEIOZMBOEIYMO
390350 B30MM30L  5bogMdsLmSD.  5@sBBEBOL  BOOHMZOL  WOIMBOIMHMDS
(300HMBMIMOHMDS) bgwls MFymdl dolbo Fo0dmgdmwgdol 306306 MmM0gMHJdgpgdsls
©w030v)MH0  MoL dJmbg domErMao®  9g8dMBIdMIb s (30gdoL  30EOHMBMIMG
0653096390056,  535LMb, 5@BBEHIBOL  BofomBgdl Fgmdwosm Fgazowmb  993dGMsbol
30D03NOH0  ™M3090980 @5 1939 MbsGO  sd3m  Lbgoolbgs  Bgdmddggdool ™l
QBEBOWNOHMb  domErmyomMo  39336s6900.  53M0PS®, 9TBEBOL  Mboswr GO
530H03MNMH0 s JodoMo ®30L9d900L  godm  dolo  odmygbgds Tgodergds  MMAMO3
553563 5b0L 05BBY HTDOIIMNWO HHHEO BOMWMYROVIMSE 5JBHO0OO  LAHOYIEHMOYdOL
9oloM9ds, 51939 F99gdoL 2oOEIBOLIMZ0L A9EsTBOO LOLEIGOOL lETDIYdIESE.

$0bs3q0stg  ©oLYOEHIEO0L  OoGBIMGOMo  dodmborgzol  LygdzgE by

50396005, OMT 5053563960l 53M59d96@E0L F98(;3390 3939MOMEFO3XMO M3 do
- 396B000sBMmwgdo @  096BMJLsBMWgdo  godmoMbg3056  FsBm™  13gdEHMob

0MMA0M0 5JEHOMOMBOM. 5T FoMTS3MMY0MSQ SJGH0O0 LEGHOYIBHMIOoL JodsGr
L5393bogMH™ 06EIMJBO VOMOEEY FoBHEMBL, M3 DOHPOL SEBIMMBL Fo0d dDDBY
53D5@gdMwo 309356053 JdoL  IBYMR39L  8g0E0bsdo S ®IOLLIMZOL OGO
Q55350090900 8(3539 3MHMdgIgOolL  49oFMHOL  2Bgdol  dmdogdsl.  Fomo  sboro
$o00mgdm@gdol Lobmgbo s 33g3s 299MozwgbL M3909L0, MLIROMBM Lod3MOBsM
1530 gdGOL RIOOM BOMEOMPOMO 5JEHOMOMDOM, 0O BHMJLOIMNOMOOM, FoIEO
1393080YOMIOM S dOMIJN)I3OMIM.



3399306 0H0mMOo 53m356900.

065090569 obgMEHo300lL 33¢930L J0DBIBL FomdMoAIbL domEMyoMs© 5g@0wco
5053563 9bol Boozomol 99933390 393 9MM303¢gdol,  396MdME© 30 OEO03WYIMO
096B0dosbmwol s  ¥6BMJuEBMEOL, @S  BHOOEo3WMHo  0dosbm[4,5-
€]096BmJLsbMmgdol sbosgro FoMImgdmEgdol Lobmgbo s Fomo LEHOYIGHWOLS s
59BH0OMBSL JmMHob 3538060 YIS 3GIMYMs PASS-0l 8mbs399930L bygzrdzgeBy.
33w930L doMH0mMsO 53336900 J90g0s:

v N-(3-(5-396%m0en-1 H-336%08005BMmm-2-0¢0) 50053563 96-1-0¢)s39¢2d0@0b
Lobogbo.
V' 5(6)-396%m0oe-2-(1-505856¢0e)d96%030sbmeol Lobmgbo.
V' 9000/39000¢ 2-(1-505356¢0w)-1 H-396%080@50M0-5- 3503 JLoems@ol
LobmgHO s 30MIBObMobo.
V' 5(6)-350dmgL0-2-(1-5@0056¢80)396%080@sBMol LobM9BO s JoLo s©EAIBOL
5 Bb3goslbgs 9530698056 3mbgbLs300L M9god30gdol Falfogems.
v N-(2-560¢/5¢0 308960 MmJLsBME-6-000) 5356 356-1-30MHdmJLodogdol
Lobmgbo.
V' 2-(1-5005356¢30¢)-5-3000HMgdl0d96B0d0@obMmEol LEbM)BO s BoLo BoEMmoMYdOL
Q9 50960l Mgodiool gbfogas.
0005bM[4,5-e]096DmJuisbmergdol Lobomgbo.
V' 2-(1-5Q053563H0e)-5-3000HMJL0-4-60¢Md96B080©sBMET0 se30e0MHGdOL
095d300L qLfogams.
v 9©099dBHOMmbmEMbmOmMmo 030b9d0L IJmbg 9sdbEHBOL MO39l 253w gbol

<\

d9LPogms  Bogmmgdol  Mgodaool  MbsM0sbmdsy s Fom  domErmaowE
5930)OHMd5BY.

v PASS-0b  36ma®s30L  350mm3egd0m  LEHOMIGHWGLs  ©s oL doMEIMYO®
5dGH0MMdSL JmMob 30380600l Jglfogas.

6596m3ols oMM 99009900, Jsmo bsdgEboghm s 3Msgddo3mewo 3608369 mds.

153903E0bMm Jodool 360T369wMm356 SB39dEL HotBMoEYgbl Jodowe LEBHOMYIGHMELS
dol oMo 3MEMA0E  5JBHOOMISL  ImEolL 3953060l gufogers.  B3zgb  dog®
LObMIBOMGOME 0dbs 46 sbowo bsghmo, Fs0 FmMOL O3MBOWWMOO  5TbE6OL
39933900 80303 M0 39@9OM(30319d0L - 396D00EIBMEGdOL s ¥9EBMJLsBMEgdOL
@S 39M0Wwgdmeo  BHM0E03co  000sBM[4,5-e]096DMJuoBmemgdols Godol
393960m 30390l §omdmgdmwgdo s 300G MMO 1130M0bobaol Logwdzgwbg PASS-ol
Mmbwsob 3MMAGMsdol godmmzmgdom dgisligdme odbs dsmo dglsdwrm  domeEmaoeO
5930)OHMdS.



LObMYHBOMGOME 0465 2-(1-5005356¢396)396B0T0EIBMEOL 25 sboero Fomdmgdmwo 5 (sb
6)-00aMdo6gmdsdo Bbs33egdwo 096DMow, 30GmMILO, SM0E/5w30wMmdlo, 39GdMJLO,
530, 3900l s gmMgMoL gAMoL 899339000 X AIRIOOM.

dqbfogeroen 0dbo 5Q5356396-1-3560dmJlsdools X3MIBOL 3993390 2-
5600/ 5¢ 30@09bbMdusbMwgdol  Lobmgbo, godmymzoww s  sbslosMYdME  0dbos
5Q53563)96899333900 d96DMJLEBMEoL 10 sbsgro HoMmBmgdmwo @s odm3zgMe odbs
9500 Jglo3EM BOMEMAOOO 5EH0)OMOS PASS-0l mbesob 30ma@msdols Lodssegdoom.

do0qde 065 95396EB0oL doMmM3z0L 893339¢0 030EsbBM[4,5-e]d96DMJLsBMEgdol
MO0 B30 [omdmgdmwo s Jgufagerow 0dbs 306w b3M0bobyol Lsdmswgdom
03MBOWIOO 553563960l dOMHMZ0L BoMEMYPOMEO 5dGHoMMMdOL 3mgx503096¢ 0 Lbgs
03MBOWIO X ARGOMD I9oMgdom.

LObMYHBOMGOMEO sboo BsgMmgdol Tgdamdo 33935, BOMWMAOIMO 59EH0IOHMIOL
3993960l JoBbom, @igad0w0s Bbgsslbgs Lbydodo goGwlvmeo YEsdgdol, sLg3g
O90LsM30L 93009HF00L 259™3[3930 M9 IWII0MO s MO SMYMBOMO d3J3HJYMH0JdOL
LoHobssIIaM® BHILEGH0MGOOL Bolis@o®mgdmo 533- Mool 0bgxggdiom® Lbgregdsms
15890030bMm—3309300 0bLEBHOEGHWMEHIo (USAMRIID). ©s05¢00 GHmJuogm®mdol s 3ot
MDHBOMIOOLOSL FoMIO BOMEMAOIOO 5JBHOOMOOL J5dM3wgbols 9gdmbggzsdo Jowgdwmem
65960093B9g 33009300 49309 gds bgenl FgHymadl bsdgoEobm Jodool gobgzomamgdsls.

6536030l 005 5 BLEGHG 65.

LoobgMEGHsgom  BsdMmdo  dmoEsglb 134 239M©L. 99005 899©JA0  F0MOMSEO
053900Lgb:  Jglogoo, oG Mo@MOOL dodmbowrgs, 9Ju39MH0dgbG o  dmbs39dgdols
39bLxs, 9du39M08gbGMo  bBsffoero, domwmyomGmo  sGHOMOMdOL  3OHMAbMboMYds  ©o
51336900. sB939 FmY3z5600s IBIOMO 1, Losg Bmyzsbowr0s BmPogMmo bogmogMgdols
036 s 0.§. b39dBHMY00. 30O WOEIOEHWOOL Bmlbs 189, gbMHowo 6, bdgds 35,
LbyGoomo 21.

69960 ™gd0L 6493969300 0939030

Boghmgdol, ULdgdgdol s  3bMogdols  bmdgMsgos 939030  ,,0EHIOIGHWMOL
dodmbogzs“ s ,9Ju39M0d9bEGHMo Imbs(39dgdol goblixs“ 93BMbmIowEm0os. BmdgMosos
»9JU39M009bGHWo  b5owdo“ Tgglodsdgds ,,9du39M0TgBGHWwo  Fmbs3gdgdol  goblixol*
6396M9305L.  BOBdWOMYMIBOOL 6FgM300 JOH0Bos. “@WoEIMeEHMOol dodmbogsdo”
6030009690900L Bm39gGs30s 50bodbmeros Moo GOBO00m, boeom
»9JU39M0096GHWo  dMbsEgdgd0L  AsbLxX LS s ,9du3gM0dIBEHW Bsffodo® sGSdMEO
GOBOIOOm.



3v10¢03530900

oLgMES300L sboEgdbYg 2odmd399bgdemos 3 Lsdgabogmm LEs@0s, 9J9sb 1 0835d¢)
39dBHMOOL IJmbg FHbsewdo, 2 LAHIG0S MIRIM0MJII©O ©S M9396B0MYdI HM@Mbodo.

336005305 o050 11 LogHMsdMOOLM s 3 §HM3bve 3mbxgMHg6305Hg 5 MM wmEmo s 9
3bGgHIeo dmblgbgdols Lobood.

S0M:

1.

690 0 300M023530900:

Marina Soselia, Irina Geibel, Davit Zurabishvili, Shota Samsoniya. ,,The Synthesis of Adamantane
Ring Containing Benzimidazole, Benzoxazole, and Imidazo[4,5-e]benzoxazole Derivatives from
3-Aminophenol®, Journal of Heterocyclic Chemistry, (2018) Vol. 55, Iss.2, Pg.: 447-455.
Marina Soselia, Davit Zurabishvili, Shota Samsoniya, ,Synthesis of O-and N-Methyl Derivatives
of 5(6)Hydroxy-4(7)-nitro-2-(1-adamantyl)benzimidazole®. UBsgo®mggeml  dg93bogMgdocms
96™36meo 535009300 dmMsddy, (2018) &. 12, #2, 23.:50-57.
Marina Soselia, Ivane Gogolashvili, Davit Zurabishvili, Shota Samsoniya, ,Synthesis of 5 (6)-
Hydroxymethyl-, 5 (6)-Carboxy-2-(1- adamantyl)benzimidazole, Ethyl Carboxylate and some
Amide Derivatives®. bogo®omggmml 3936096090505 gBm36meo 535009300l dmsddg, (2017) ¢

11, #3, 33.: 98-105.

L5gOmsdmGolim 3mbxgmabiogdo:

1. Soselia M., Gogolashvili I., Zurabishvili D., Samsoniya Sh., “The synthesis and study of

adamantane ring containing benzoxazole and benzimidazole derivatives’, 19%
TETRAHEDRON SYMPOSIUM, Celebrating the 25% Anniversary of Bioorganic and
Medicinal Chemistry. ogbolio 26-29, 2018 §. ©035 g oM, 0G0,

Soselia M., Zurabishvili D., Samsoniya Sh.,”The synthesis of adamantane ring containing
benzimidazole, benzoxazole and imidazo/4,5-e]benzoxazole derivatives’. International Mini
Symposium: Bioactive Compounds, Antimicrobial and Biomedical Products and Materials
for Protection of Human and Invironment, 3s0l0 4-5. ®»d0obo, Lodo®Mmggerm, 2018.
Soselia M., Zurabishvili D., Samsoniya Sh., “Synthesis of 5(6)-Carboxy-2-(1-
Adamantyl)Benzimidazole And Its Some Transformations’. World Congress of
Pharmacology and Chemistry of Natural Compounds, mg@mddg®o 9-11. mdogrobo,
Lodoomggem, 2017, a3 105-106.

. Soselia M., Zurabishvili D., Samsoniya Sh., Christoffers ]J. “7The synthesis of methyl 2-

(adamant-1-yl)benzimidazoles-5-carboxylate and it’s amide and hydrazide derivatives‘. 5- th
International Conference of Young Scientists (Chemistry Today -2016). bgd@®gddogeo 18-21,
0d0obo, bygs@mnzgwm, 2016, a3. 98-100.

. Zurabishvili D. S., Lomidze M. O., Gogolashvili I. N., Bukia T.]., Soselia M. V., Trapaidze M.

V., Samsoniya Sh. A. "Screening of adamantane derivatives and other small molecules

10



10.

11.

analogues for antibacterial, antiviral and anthelminthic activity”. 3rd International conference
on Pharmaceutical Sciences. 3s0b0 29-31, 0000, bodsOmnggerm, 2015, ag. 42-43.

. Soselia M. Christoffers ], Samsoniya Sh, Zurabishvili D. “The synthesis of adamantane

ring containing benzoxazole and benzimidazole derivatives’. The first SDSU — Georgia STEM
WORKSHOP on Nanotechnology and Environmental Sciences. 1594930960 4-5, mdoobo,
Lodotomggerm, 2015.

. Soselia M. Christoffers ], Samsoniya Sh, Zurabishvili D. “The synthesis of some 4-Nitro-5-

alkoxy-2—(1-adamantyl)benzimidazole derivatives’, The 8t Eurasian Meeting on
Heterocyclic Chemistry (EAMHC 2014), Ugd®gddgho 20-24, 0d0obo, LsgsGmggem,
2014. p3. 236.

. Soselia M. Christoffers ], Samsoniya Sh, Gogolashvili 1., Zurabishvili D. “The synthesis and

study of 5(6)-alkoxy- and 5(6)-carboxy—2—-(1-adamantyl)benzimidazole derivatives’, The 3rd
Interational Conference of Organic Chemistry (ICOC 2014), UgdEgddgho 25-28,
d00oLO, bogos@mzgwm, 2014. a3. 54

. Soselia M. Christoffers J, Samsoniya Sh, Zurabishvili D. “The synthesis and study of 4(7)-

Nitro-5(6)-alkoxy—2—(1-adamantyl)benzimidazole and 5(6)—carboxy—-2—(1-
adamantyl)benzimidazole  derivatives’, Georgian-German School and workshop in Basic
Science (GGSWBS'14), 03anolo 7-12, ®00¢0obo, badsOmggarm, 2014

Soselia M. The synthesis some of adamantine containing amides and benzimidazole.
“Lomonosov” — XX international conference of young scientists, PhD and students.
dmbzmgo, GMlgmo. 2013

Gogolashvili I., Soselia M., Zurabishvili D., Samsoniya Sh.. The synthesis of derivatives of
adamantane containing amino acids, The second international conference of young

chemists. ®d0olo, byjsermggwm, 2012. 33 90.

11



I 0530. @O EIMsEMOwYo Godmboergs
1.1 5005956 560L LGOI EHMEs s doLo Joegdols Igomgdo

50053563960, GHM0oEo3wm[3.3.1.137]93560, 3mwoE03wmO 3563V TN
95050 BEGSd0WNOHMO0M 5 dgbsbodbsgo BoH03MMO s BOMEMAOMOO M30BGdJOI0.
306390 53 Mbogswmo dmeg3eol BEGHMMIGHMOS FgIMMOz5D9dM 0dbs 93960l
dog® 1924 (gl [13] H™Bgedsg 9oL ,93939M3960" Mmoo s FoMImmdgs dmbobMgds,
6MOmd 53 BHM0303we bsbTom(jgowdsl, CioHis g3m®mdmmom, Mbos 3Jmbmes s¢grdsbiol
abaogLbo  5290MEgds s  FoEowro  LodgGHMmoYIEMds.  dmy30569d0m, 1933 gl gL
A0E03WMOHO  IM93MS  A5TMYMBo 06 53300MmB006  obsl  doge  Joamsd
3m0bobdo, hgbgmdo [14] s ©gMI3s Lobgwo  5sdsbEb0, Moz 09MHAbMEsE SEdsll
603db6s3L. gl LobgerfmEgds LEOWWOsE SHLOSMYOL 5EsT6EBOL Brmg3MeEsls, MY dols
50M9LS© 894s® LA BHMOSTo BsbToMdSIPOL sBHMAgdo LogMEgdo DML 0Ly M6
396093 gdo, GMAMOE  sedsbol  3OoLEIG  dggddo (e 1), 503563960l
99309 Hotmdmoygbl Lsgs®dwoligdme 3mbam®dsosdo dymao Bsdo 303erm3gdusbols
3990000690856 Y39e965060 BHMOLOMEO s FMOLYOO TV MOOL A50M9dg (e 2).
®960330MLAONIONOVWd  ©>  gwIIHOMbYds  ©oBGagzorwds  33w)3900s
399M53e0bgL, HMI 505355EHb0L 3MOLEIW DO T9gds 396GHO0L3IG6 FodsO Mo 39dOO
d9LgMoLYSD, B3 doe0sh MB3gMEMs MMYBMEo Tmerg3Molsmgzol. dobo Mbogswrwmeo
529000905 O 93w9bsll sbgbl Aol MB3gM™m BOBOIMM, JoToMH s BOMEMYOE
®30L9090%bg. ol gmo-ghmo 439y oo Bgd3geeG sy  bmdso
65bdoGgodoos (269°C ©owdmen 3530006 d0), 0930 5305 BIBdE0ToMEYds
Mm5bob 39d396M5GH MDY s 5GHIMLRgOwM §6935%9 [15].
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U6 2: 5005056¢560L LB®wdEm®s [16].

obdL 90dMPYbol 8909y @o0HYm 5@Bs6EBOL godmymas Lblsolbgs 6530Md0SH,
099935 360MmYJBHOL 2odmbogso d95096s 0.0004%-1. dolo Lmxms Lobom QsTMYMIGS
dobo Ubgs bsfoddgdol bo®gzdo dqlodegdgeo ogm BmlGs dobo Fo@owo wEMdOL
39939053 MMoL  Hysemdoom. 40-056 (enrgds9g, 65300 (oMo gbs 5sdsbEH6OL
900900L 9OHMIO FYsOHMU, Lo0IbsE 0L, LEZ3MIMOME, 55300MBOL doMYgbgHBOL MMV,
06906030  (3030M0  BobJomfigodsgdol  0BMIGMH0bsgool  Fggas  FoMdmoddbs
00bols s 5¢9d0bMbO 0353 Jdmb MMM0gOHJdggdolsl [15].

dmGHXIMO0  0ogm 3060390, MmIgwdsg 1937 (gl @oslobogbs  Lbgoslbgs
5003509000 Bsbs330 900 GHMogozerm [3.3.1.137]qq3560 [17] 09d3s dolo dobsbo s6
04 0300006 5@5956EB0L LobmgBo. 1941 gl 53563960 3039w 0dbs Jowgdmwo
LobMg MO dBom 3MgEmyol xanol doge [18] do303wmbmbibgomobogloyg®osb
(Uggds 1). 09d3s LodmErmm  3OHMmENYIBHOL  godmlogswo ogm  dogrosh 3oy o
309350030 d0BBydoLZgoL  Q9dMmMLSEIRIM0.  dbmwmo 1957  fwosb  gobs
d9L5dgdYE0 553563960l BoMM FoBmMmgds, MMm3s degodg@ds Jgodmdsgs 5@3sbEIBOL
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LobmgBo  30MHOMYOMO  OEO3XM3I6EHO0960L  35BHIWODBMMHO  0DMTGOOBI3O0L
99000 0m, qolol d555358 MobsLfitgdom [19].

CH Br
2772 CO,CH,
H;CO,C
32 COCHy ™ 500

3cozc

1) NoH,-

52 NaOCH3
2) OH"

Cu A
2 4% COOH
HOOC

1d99s 1: 50535660l 306390 Fods®gdwyeo Lobmgbob idgds [18].

553563560l Mbo3oMmo BoBo3MMO ©s JodoMEmo 3530L9dMGdJdOL  Qsdm  doLo
B5Go63g00 FommmmE 459m0Yygbgds sGs JoMGHMm 890300530, 90589 MmMsbme Lobmg®Bdo
Ubgoolibgs Lobol LgargdBHowEo 35390 BIGHMMGdoL [20] Sbgzg 09MHIMIPYMIPO S
969359900930  3m0dgmHgd0oL  [21] s bobgzdo  299BHeMgool  mbgwro  oMgdols
QLI boYds [22, 23].

1.2. 5005056560l d0mema0m®Ho 30l909d0

5Q53563Bol  JoBool  LHMoxds 2963000009058  bgwo  FgMfiym 59856 BOL
§o68mgdmEadoll 30MmEMmPOMOO 5dGH0OHMOOL M Tgbfagusl. 30H39o 5@sTsbEbOL
Bofo®do, MHMIgeoa 499mygbgdme 0dbs LsdgoEobm Jodosdo, oym 1-5806mosdsbEsbols
3006OMJmOH0Oo (5856¢90b0) (II) [24]. 956 @59mogwobs A Eodol gModol 30MmxLols
3506300069090 dmgdggds Jumz0gdHg, Msa390Hg S Jomdol 9ddMHOMEDY 300gdOLSL

5]. 999056 ©@s0fym 5@5356EHBOL Bsbsbg FoMdmgdmmo 36M935M5@JdoL  0bEgblomMo
sdmbPgbs @ 33agzs.  BMogz5c0o  530bMEedsbBHobo s  dobo  sboswmao  0dbs
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oLObMYHBOMGOMo s Fgbfiagaroo Lbgosslbzs 30HMLo FEsdgdol Hobsswdwgy.
9525W0mo@, dMHMIsbEB0 (III) (36935M0G o Bobgufmgds - oolBgbo), 399563960
(IV) (0653563™bo), 5356Fsobo (II) (Lodg@Gmgwro) s M9dsbEoobo (V) (gwwdsobo)
00605390000  g98Mm0yYygbgdm©s  LYHBMbMEO  MO30L  s935@YOOL  LHIIMObIT MO s
30MMB0WsdBH03oLm30L.  ©93sbFHO©0bds  godmogeobs  s19g3g  39GM3qLoL,  Hoogwsl,
B3HY3930l, Mool Bo®3mdol, Lbgoslbgs  Lobol  9b39x8soEHol  306Lgdols
399653 g00L 3506308009090 ™M30U909d0 [10]. FGHOMIBEGHsobo (VI) (30649-09630)
©O9dY 250m0Yygbgds GHodo 1 Loddwgdl 39MH3gLbol 30HMLOL bsd3zMObsermeo (bme 3) [26,

27].
NH,
OH

I m v

5356@5©060 36M356¢obo 39956560
(0]
HoN
NH, HNJ\/O\/\N/
|

\'} Vi Vil

9956@sw0bo BO™3s56Foobo JoEsbEobo

L6 3: 50056960 d5BBY o8B gdw0 sbEH0300bE0 s GLoJMEHOM3EO 301935053 JO0.

50960 0d65, HMB 5306M5s6EHBYd0 50630d06MgdbIE 306Mlndols 93035305
068303060900l LEHYol 9BHO3BY, LEbgEEMIG, 306HMgdOL F9Fesl Joldobdger VX Mdo s
3060 EHB3-0b 98MI3905L X 96IOMYW VX M9ET0. om0 56FH030MYO SJEOIOMDdS
3963061900 0gMm O3MBOW YOO OO FMg3ME0o 300Lol M2 Eodol 3omgzsbo
006d0dm33omo sOboL bgergdGHowmmo dEPM30Mmd0m, MOl F9IYIPI3 0MMYM6JdM©S

306099ob MH93¢035305 06830300 MxMgdo [28].
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9356@500bob (V) 800500 G9BolEbEGMwo s 339 2009 Hawobomgol LybmbmmHo A
A030b 439 306930 500b0dbYdIMEs 53 36M93565GHO0L 00D MHJHBOLEHIbEHMDdS [29].

30601900l BOHOIEO  FMBHIE00L 39dM, ELIOLIMZ0L  0bFIBLOEMs© F0TPOBIMYMBIL
33193990 53 306B9gdoL  Lofiobssmdgam 9O  5356EH6390339e0 LTS gdOL
dogds  @d Lobmgbo. 2013 gl 30058 ©IRMOEM™MI @5 FoLTs  Bs93BHMEYOS
@53ObMYIBIL O 23353 IBEAHIL 5@5B6EFE6 50bol Bb3sILLIS 39BYHME03EgdoL, Foo
dm6H0L mJLEBMEOL s B¥9EB0F0EIBMEWOL 899333900 B0 FoMTMmgdgdo, MMIgdo3
doeBy 9139dGHMObo 508MBBBI6 (odwgdol B0dsmo MgHBoLEGHIBGHMMO A GHodob gMmodol
3061980L  Bofiobss0dYAM. 93GMMGdOL sSBOHOm, 0lobo Fgodwrgds 59mygbgdme 0dbsls
Gam6O3 M2 Godob 3Ohm@Gmbmwo s6bol 999339¢0  Mo3ol 30601gdol (A s B Godol
3061980), 51939 bbgs ALYO3LO F0OHMBMOOBYOOL (9OMWSL s JoMdMEMYOL VP24 306ligd0;
O ESbyoL, 08039 3b3MOL 9B MEmO (309d0L 25dma(j3930 30M~XLOL os NS3) dogH
399039990 ©5935090900L 369396300LM30L, 0630dOMgdOLMZ0L s F3MMbsTMBOLMZ0L
(30, 31].

1969 §gel 30639000 259M0(35d 5806055356360l 30EMHMJLMm0EO 356 306LMbOL
Q©55350900L  1YI3MObsMm© s 50 ol 9obdogermdsdo dolo 2sdmyqbgds M9dYy

5JBH MO0, 399Mm33w93s  Bodots 163 356306Lmbom 935090 353096& DY,

OMAgdLsg 39hgMoo 3Jmbsm 200 3y $356EHs0bol Jogds ymz9er®y. 499m33g30l
9909390 353096300l 66%-U  509603bgdM©s 9350l B0doM  LogMdbmdo

39990xM9Lgds S 356H30bLMbOL 535 YdOL  BLOAZBHMAGOOL  IMEIRYMB3s  [32]. 53
39933930l 9990  ©o0fYM  5Q5356GHBOL  [oMmBmgdmwgdol sbosero  3eobozmeo
399mygbgdol bsbs 3abGHMwmmo bgMzmeo LobEgdol (3bL) d3mMbowrmdol LggMmdo.
500y, ®MI  FooE0  WO3MBOWNOHMBOL  igorrmdom  5sdsbEHBOL  Bofo®dgdo
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030L999%0.  d0sbEBo (VII) s bbgs LEGHOWIGHMOHWws© Abs3b0 5806Mmosdsb¢Esbgdo
035396  bL-U  6goMMbYdOL  39MY30LRS6 96 OLRMBI300LYE  BH3060L  Lbgsslbzs
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dolo  0630003HMEMd0  HoMdsEHgdom  499m0Yygbgds  sOGHgMommo [bg3ol s sbmgdomo
3639L9d0L ©OBOIMYR OO SO [35, 36]. 3006OHMJL0-5306M5535bEbol
Dom8mgdmmado dmgdggdgb L39E30R0G 9dum393EH0IBIBY - 0393GH0O 393E0sDs
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©OILEOIMO00  094gbgdgh  bsbg356-LobMgBMEG  2BOL, MBS 5TBEHBOL  BIbgGY3S
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503H0bobo,  [omBmoagbl 989dBHMEG  Ls8Mogdsl  Bostool 35 DoGob
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Udgds 4 939bagodgdol  Bog® 1976 Fawl  aobbmOgogwgdywo  1,3-[dob(2-
096D030@IBMEO) 55356960l LEbmgBOL Ldqds.

1 9mero ©o0dobem gbmgmol XVIII s 2 dmo m-33960egbosdobols 30bgblisoom
mmsboll  3H9d39Mo@ Dy 0L, gmobmewdo 2 Lo-ob 890y 839bag0dgMds  doowm
9mbmPsbs33wgdmeo  dgmoe  3-[(2-396B0F0IBME0) Js@5356@E9b-1-35M0MmJLowsGHOo
(XIX) 64%-0560 9o3mlogosbmdom, bmeom  bmmo  9dg308mEmeo  LoFsMmdoo M-
1396096058060l 5©0gd0Lsl 08039 306MHMdYdT0 4 Lm-00 dmMg30Lsl JooMgds 1,3-[dol(2-
096030sbBM0)[60sd56E b0 (XVII) (458mbsogowo 69%) [104] (bggds 5).
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H3CO, HN A

M Hy(NH N
M oC6H4(NHz)z SM 0-CeHy(NHz), \

H

Xvii
Xvii

Udgds 5: dgmoe 3-[  (2-396%080@sbMo)]s@ss6¢6-1-350dmJlows@ol  ©s  1,3-[dob(2-
096D080@IBMEO) Jo@539bE60L Jowgdol dqds.
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503560 dgm0)d96HB0dosbmeo (XX) (ldgds 6).
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XX

Ldgds 6: 36™03dgMROL o OOl dog® BoGOM9dM@o 2-(1-
50535630 3900¢)d96%B0d0sBMmeols Lobmgbol dgds.

3030569000m, 1977 gl 3mesbds 35039m6Ms 2-(1-5000355E0)d96B0dosbmerol (XVI)
bobogbo  1-505856F963500MbBs035L  MOD0gMHNJdggdom  Mm-53960960sdobols
©030MOMIMOO0EMIL Y056 9gmsbmendo 112°C-Bg Mmqdom 8 3856 JoOMLEGSEHW6OO
(6930l J398. @o8mbogoeds Tgoaobs 48%. 303W0BsE0s Foseo  godmbogzurosbmdom
396bmOEow©s 03039 30639830 M-8 gb0sdobol Jerm s dgmow Bsbszzwgdwo
0o608m9dmgdolL 259myggbgdolisl. 53539 93@™Mgdol Boge Tgbfagerow 0dbs 3553056md0ol s
$6930L 2930965 N-(1-5005356&0e0356MdMb0)-m-53960gb0sd0bols (XV) (30300Ds30sb).
5039600 0465, O™ d96D0T0EsBMEOL (30300305 808EOBIMYIMOL FbMEMm© dewogho
059935 399 0B0ol 9909290. LEHIWPMOG, 5J0bMsbo ool XV dsm0d5358 Mobomdolsls
3939w gdolsls goobmdo sGHIMLGBgOHM 693599, 24 Lssmol gobdsgermdsdo, doomgds
096D0dosBMmwo XVI. 50bsbodbsgz0s, GMI 03039 3060HMdJOT0 35EHW0BsGMMo© LMLEGHO
95535 (0Q0905630b-1-3500mbTz1035,  pKa=6.8)  900myggbgdolsls  303e0BsE0s oM
9090b56M7MdL. Ibmeme (6930L 2oBMs 8 30s6-dg 0dE93s IO FggaL 91%-3g
399053 056Mmd0m. Mbs 500b0TbML, GMI dsrsero {i59g30L (8 3056) 459mygbgdolisls 0ao39
095d305D9 955939L 490939, 3969000 IBMEOL (303€00BE0s 96 J0TEObIMYMIL (dgds 7)
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AdCOOH (583. §6g35)
NH o6 8 3ds@o, H -0l ao693y
2 oy Xvi

o HCI 56 AdCOOH (8 3356) N
? \

// > N

H

Iz

Udg0s 7: 3mesbol dog® 1977 gl Bo@o®gdmero 2-(1-5@ed56¢96)d96%080@sbmeol Lobmgbol
Udq0s.

1980 gl 3960300685 s dolds xBTS Lol 2-(1-55856¢3H0e)d96b0d0EBMEOL
XVI dopgds (bggds 8) d96B0dosBmeol C-2 bsbTomdsbg 905356EH0Ol Mo035¢ol

30000 Bsbs33wgdol M195d300m s F00gdE0 3MMEJGHO 39dM3ogL A-2 Godol
30JGH™M05 3009bg, 035 59 306MHLOL J0TIMM 0Q0 50IMIRBES MVsJGHOMGOo [107].

(o] OH
LD —— @[ 40
'COZ’ H,
H
XVI

Udgds 8: 1980 (ool 396030500 Bog®  Bodo®gdwyeo  2-(1-50sds6EH0w)d96%0d0sbmEol
Lobomgbob Liggds.

30mbgards  93¢0935609dds 1986 gl [108] @oslobmgbgl  2-5005356@E0edgomogm-
096B0dosbmwo (XX) 1-50059565396d0s0T5535L 3003000 Fgeromdoo 180°C-Bg ™-
5396096053060l bbgoslbgs  (o®dmgdmwgdmsb  (25-42%-0560  59mLsgE0sbmdom)
(bggds 9). Boadmwds b030m096Mgdgdds  30HMHYdo  owowo  sBGgMomE  (16935B9
5330603900l 29dMo3eobgl  LMLbGHO  9BGH03039MGHIBBoMwo  sdBHomGmds.  2-
5053560 d9g0-896D0d0@oBMEnds (XX) 30 35M0 36EH0dsdBHgMommo 9i39d@o sB39bs
A&1909M3mDoL 303MdJBHIM00L s BBZS dodEgM0rero 93sdgdol Lofobssmdgyma.
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N
T
g cHicooH. @‘: \CEN/

X=H, Cl, Br, CH;
R=H, OH

Udg0s 9: 2-(1-50059560dg00)d396B00EsBMEgdoL Lbgsalibgs FoMmdmgdmwmgdol 30MHEs30M0
d90md00m Jowgdol Ldgds.

1988 fgl GwLds  8936096903s  osLOBMYBIL  N-500856¢0msdogdo  XXI  N-
(JermOM39GH0)580600©03563H969d0L  MMm0gMHmN]dggdom 2-5306md96%0d0sBmengd-
056 539¢™bdo  @MEgdom 28-30 Lm-ol 2s6dszermdsdo  (ggds 10) s gobfogargls
5Q5356¢)9689933000 396080 sBM0bgdol  BLodmIsliEodwomgdgwo  dmddggds
3b™39wgdbY L3MBE6YO FMEHMOW 5dEH0YOMBIBY ©S3306039d0LsL [109].

CHZCONHR1

N\ CICH,CONHAd
>—NH2 NH
s

R=CH,, C,Hs, C,Hg
R,=Ad-1, Ad-2

1g9g0s 10: N-5005956¢ 0530900l Lobmgbo.

1994 (b, ©o3000 BMmsd0dzoeol  bgarddmzsbgwmdom, Bzgbo  xamxol dog®
LobmgboMgdmE  0dbs  5(6)-(1-5005356FH0w)dgbBodosbmwo  (XXII) Tom@EHoz0  sboero
dgoomoom  [110]. 8o Lshgob  gBHo3Bg  Foomgl  5@oBsbEH6TgE39e0  MEOOIM-
5960 gbosdobo  (XXII) s d909y 096D000sHBMEol  doOM30L  (303¢0DoE30S
39bsbmGE0gwgl 30900 4-(1-5005856¢0e)-1,2-000530bMdgbDmols (XXII)
©030MOMIJEMOOEOL  F056F3ges  Fx935L096 7 Lo  megdom  95-105°C-Bg, 98%
299mb530s6mdoo (bggds 11).
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HCOOH
- 2HCI —>
..... 105°C

XXII XX
1dg0s 11: 5(6)-(1-5@5356¢0¢)d96%0dosBmerols (XXIIT) dowgdol Ldyds.

9m930069000, 98539  xawRd> oo  5(6)-(1-50053563H0e)d96B0d0sBMmeol
Do0mgdmmgdoo  C-2  dymds®gmdsdo  Bsbs3gwrgdmeo  5@sds6@sbol,  dgmogools, b-
000, 53960OoL, MOMDM-S 35M5-JWMmMd96BMEOL s BYEDOEIOL Mool gdom, 4-
(1-5005956GH0)-1,2-0005d0bMdg6BMmerol (XXII) ©o30GHmdwmMool FoMds 909gdE
d9L53530L 5W0RsGHO [111] @S sOMTsEer [112, 133] 8593990096 ©M®GdOL S FGEVMdOL
dygao (bggds 12).

RCOOH
‘2HCl ——

XX XXII a-i

R=a-H, b - Me, c - n-C3H; d - Ph, e - CH,Ph
f-1-Ad; g - 0-CgH,CI; h - p-C4H,Cl; i - CH,OPh

Udg0s 12: . By@ed0dz0e0l X3zl 3og® 5(6)-(1-500056¢0)d96%0d0@sBmEol bbgswabbags
Do6m0mgdmargdol (XXIII a-i) dJowgdol Lggds.

B9500830¢0l  xymn3ds  bogmogmgds  XXIIIb  doomm  slggg  5-5000356EH0-2-
5393900M60wobol 3030300  140°C-Bg  3MWOoGMLBMOOL  T59358  9ogMgdol
0565mdoLsL (bdgds 13) [111].

36



0
NH, 140°C N

- A\
3mogmbgmaols 3
dgogol gmgdo N
NHCOMe XXl b H

Udg0s 13: 5(6)-(1-5005356¢0)d96%080sBmeol (XXIIIb) Lobomgbol Ldgds 3meoRMLEM™MIgogoL

909H0L M9BsMOOLSL.

900909 5(6)-(1-5005956@0w)d96B0dosbMmwol  [omdmgdmegdol  30H39WSO
00MEMYOOHO  33¢93930L  F9YYO© Dmaoghmds  [oMmdmgdmeds  459Moge0bs
3b633gdobmmo s 96GH0803OMdIMWOo  sdBHowmcdmds [133]. 96FH3gwdobowmemo  sbowo
3619356539gd0lb  dogdol dobbom 3069 056509  MPMYMBomO  9BIJBHIOOL g9y,
BO5009d30¢0L X3RS Q5Bobmg o 5Q05356¢)0-Bobs(330 900
096D080sBME0W 3565853 9d0. 5(6)-(1-5005356¢0¢0)-2-90mgdl035603Mbos30bm-
096BodosbmEo (XXIV)  Lobogbo®mgdmer  odbs  ™mGo  Lsxggbm®ol  as3eom,
05305306395 350 30)doL 30565800L YYMM0YOHJTgOIO0m JLMOMBMOI0SEMb 35-
40°C-Bg @d 0o0gdo  N-30sbmdgmow3smdsds@ol 3003000  30mbgblsgoom
bogm0gMgds XXII-0006 90-100°C-byg, 49%-0560 go9mbisgerosbmdoo (5ggds 14) [112].

NH,
- 2HCl
NH,
CICOOMe
CaNCN 3 N=— C —NHCOOMe -
pH 12, 35-40 °C pH 3, 95-100 °C
N
> A\
@@i >—NHCOOMe
N
H

XXIV
Ugg0s 14. 5(6)-(1-5@356¢0w)-2-89000mg035MBdMBOEsd0bM-d96B0dosBmol (XXIV) Lobmg®o.
096D030sBMEOL BOMMZ0L 5-000MT>Mg05d0 Bsbs(330gdw0 50535BEHBOL BmyogH s

65Go039dds (L& 13) A5TMI30bgl Bo@EMOMdol sGbOL dmEEIGMOMEo M30L93900,
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OMIWadoE ©35396GHJO 0dbs 2013 Fgls dogowols LsdgEboghm  xamzol  doge.
33¢MMgo0L O3> MHfdgbom, olobo Fgodwgds 4s9mygbgdme 0gbsb (3H3030wysd59hgdgw
Q5 560930l LoHobssmdgym Lodrewgdgds [113].

(1R,28)-1-(5-((3R,5R,7R)->0 5356 >6-1-0an)
396%03005bmen-2-0e0)-1-530603356-2-0¢0 35Hd5IsG 0

(o]

(};NHZ
N
H2

N
H

by® 13: Bo®omdol  sGbol  dmEums@mOmwo  m30lgdol  dJmby  (1R,2S)-1-(5-((3R,5R,7R)-
5Q05356396-1-0)-1H-896B0d0sbm-2-00)-1-5306Mm3MM356-2-00) 35603535308 B0OHINs.

096D080sBMol  domm3zdo NH-06  Bsbs33wgdmmo  5sds6¢3)0bols  bsfotmdgdo
30639Ws© 30090 0dbs 1999 (gl sbowobols doge, 3MMmImIgmoe 1-5sd56EH 0w
39¢™bob  MOMogH»JIgd0m  396D000IBMEMIB,  39JLsdgmowRMBBME®0IG0EI0
Bs@®0mdol 300MHMJLoOL MbsMmdOLOL, MmMabol F9a39Ms@MsBg G930l 30MOHMdYdA0
(bggds 15) [114].

N

N NaOH
. \ — N
[(CH,),N],PO

XXVI

Udgds 15: sboobol og® 1999 §gwb Radsmgdoewo Lobmgbol Ldyds.
N-1 8 M3569mdsd0 Bsbs33wqdeo 1-(1-505356¢30¢)d96B0dosbmmo doomgl s1939
365069 ds 9936096905 [115] 096D0dosbmwols 1-36)0350053563obom

505356 00Mm9d0Lsl MHgarm 35¢0Tol 35MdMBIEHOL M9bsMdOLIL Mm-EodEm®mdIEbDMmEdo
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©@M09d0LsL 190°C-Bg (bgdgds 16). 00O S Z0L0MHJIMEO 30N EOL godmlbogowds

cho3
C6H4CI2

XXVI  (54%)

995003065 54%.

1gg9s 16: Hog630mL Bog® aLOEMYHBOMYdEO 1-(1-505356¢0)d96%0T0sbMEol Jowgdol biggds.

2001 Ggoob  5396M039eds  93c0g356900s  [116, 117] Tgobfagegl s  o935@gbGHIL

553563960l 89933900 M9BHobmol  Abasgbo  sMMIsGH Mo s 393HgOHME03 OO
Bogmmol  300mb  LoHobsowdgam  9dBHOMOMds.  sLLb0TBsZ0s, MHMT 53 boffo®dgdosb

39bL539MH9d0m J00d30gL YMeEYds 396H00IBMEOL FoMdmMmgd)egdds. LobguE™dE,
2-[3-(1-5005356GH0)-4-8900mJloxgbown]-5-896B0d0sbME 3oMHdMBTs5350 (XXVIIa)
399m3wobs  3H30bol, Udgwo bsfarogol, gow@zol, 3oLMoL, B09wmdsl, 35630MgoLob,
3OMBESGHOL, 3960b, w30deol 30dmL s go39dool Lafiobsswdgam sg@oMHmds. 2-[3-(1-
50356 0)-4-d900mJLoggbo0]-5-39000d)EB0ToEsbMds (XXVIIb) 563965 9039900,
0dxmAsL s 30gErmdsl 3506300009090 dmddggds. 58009, gb bofoMdgdo dgodwrgds
399099690 0dbsls 30dMb FoMOM 56M95¢ol b3OBscrm (b 14).
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N R
\D/
N

R=XXVlla COOH,
XXVllb CH;

H,CO

b6 14: 090398000 baffobsswdogam 5d@ov@mdol 8dmby 2-[3-(1-s0ss6GH0w)-4-8gmmduoggbow]-

5-096%000@5BM 3560MbT5535L s Jolo FgmoEol JIIOOL GMETMEs.
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50539 P9bl, 35e0obx0sbds s Bolds Lodgabogdm xomaxds [118] dgolfogws 393
65530l ©IM©393900L L3 MOBIEM 60309MGdIOOL 5JBOIOMDdS 30MHMsa3900L 3 FY.

0o 299Mogw0obgl,  ®MmI  2-[5-(505d5bGH0wMmJlo/530bmIgmow)-2-303em3gdboer-1H-
090Q5HM-4-000]396DMJUsbdMgdo s  096B0doEIBMEgdo  FoMToEgdom  Fgodegds
399ygb90m 04656 golBMObol s JmergiobB™mzobobols Mgi393¢HM™m9doL oysbEgds©
(L 15).

Y
0 R
X=0, NH
HN \ N R-OH, OMe
74 Y=NH, O
-~
N

XXV

bLoyed 150 393-6ofeogol @oM3g3900l  Lsdg@boerm  m3obgdol  dJmby  2-[5-
(50058563 0mdlo/5d0bmdgmo)-2-303wm3gdioe-1H-08005Bm-4-00]d96Bmdusbmmgdo  ©s
0969000 sBMgdoL Fo0rdmgdwgdol BMmYso OIS,

053mbgro 8936096900l 2002 {erols 35@gbGdo [119] sefg®omos 396%080sBmem-a-
BoBo(330 900 306MH3MBTgo35L Homdmgdmewgdols (Ly® 16) Lobomgbo s WsgMWwos dsmo
Q05093H0L  ©553500900L L3 MMbsEMm M30199900. BoBHIMGOMETs 33¢09390d> ©O0sd9EOL
9Jmbg 35939080 583965, MMI 5@306E6 9933900 Bd96D0T0EIBMEOL Ho®rBmgdmwgdds
399053 0bgl 439eoBg 3960 9990. B Lolberdo JodMol Embg sfogl 58.8%-00.

XXIX

L6 160 ©ood9BHOL 5935900l LsA3MGBsm  m30L9d9d0L  Bdmby  d9EBoTosBME-a-
Bobo33w90e00 356MmdMbTz939L Homrdmgdargdols Brmydso GmEmIm.
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95603 MoRsOELIs ©@s Jobds  LodgEboghm  XyMRds  LObMYHIL  dob-5doEMMO
X3IRB900L 8993390 2-(13960BRb5 (330900 0)d96B00IBMgdol  FoMdmgdengdols
Lbgoslbgs bg®mos (bryH 17), HmIgarms dm@ol 360369 m3z560 5P 935300 439MHOOMS
X53300 505356360l 999;339e bogMongdls [120-129].

(o]
N Ry
N
H XXXb-bbb
XXXa-aaa
R,=2-Adamantyl, 1-Adamantyl, CgHs R4=1-Adamantyl, cyclohexyl
R,=C¢H5, 1-adamantyl, =
2 %yridyl, 3-PYric§ll, R o R o
4-Pyrid&/l, 4-CICgH;, ’
3,4-Cl,C¢H5,4-
MeOC, H(z-,,
2-Me-2-Pyridyl,
(o]
N Ry N N R4
HN / \ 4 HN / \ 74 :©/ \ﬂ/
R ] b & T
XXXc-ccc XXXd-ddd
Ri=Adamantyl, cyclohexyl, 2-Pyridyl R,=1-Ad tvl. A
R,=Me, 1-Adamantyl, 3,4-dichlorophenyl, 2=1-Adamantyl, Ar
2 1-Adamantyl-3-met|’1y|carbox Pate, R=2-pyridyl, 3-pyridyl, 1-Adamantyl

1-adamantyl-3-on, 1-Adamantyl-3-hydroxy X=H. F

b® 17: 2-(53960¢Bsbo33eg0w9e0)d96%0800sBmEgd0l Fo®dmgdmamgdol 4 Ly®os.

59 659M90Ts 259Mo3w0bgl s6E030MHMLero [125] s sbmgdols [128] Lofobsswdwogam
5JBHoMOHMds, 0bY3g OMYMOE SLmIoL, serghaool [120-123] s Jodml [124, 126-129]
055350090900l ©INMR63900 dmddggds 3bm39wmE dmogendo.

BogMongdoll XXX a-aaa, b-bbb, c-ccc Lobomgbo gobbm®Eogus Fglsdsdolbo bo@tm s
39Mdmgbowol  xawnol 9993390 ©0sdobgdol  3oMEsdoMo  3mbwgblsgoom  4-
60@®M396Bs9300056 @5 9900 4-83m®m3owdgbbmeGH™mb  Bo@®Mmdgbbmedo
9000 155-160°C-Bg ©s 800900 1896D030sHBMEgdoL 3mbgblsoom glisdsdols

530690056 s Jarm®96300M0©Gd™M6 (ggds 17, 1), 2), 3)). bmerm Bsghomgdolb Lgmos XXX d-
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ddd doegdme 0dbs 4-boEH®MdIEBME-2,3-05d0bol  3Mbgbls00m  3-5306Md96Bmol
9595356 96390 gdmob 3mWoRMbBMMOL dx5358 09BsMBOLIL Juowrmol sGgdo 3 Lo
Y900l 8909y o FogdmEo 396BD0FoEIBMEOL STobm  X3MBJOMID  Tglsdsdolio

53930 mH0Jd0L YYOHPogHmgdggdom (bggds 18).
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D)

o
o, o
H,N N
7 . OH  C4HsNO, 74 H
e
H,N 155-160°C N
18 Lo H
1) CDL, DMF 3Lm, | 2) LiOH
R,-NH,, 100°C THF, 2 Lo
96 Lo
0
Q CDI, DMF
Q N R, | o6 EDCI, HOBt, /N R
4 Et;N, R,-NH,
H N
Rz H N
H H
XXXa-aaa
2)
o} /o H,N No, 1 CeHsNO, \ NO,
155-160°, 18 b 160°, 18 Lo Y
N
HoN 2) LiOH N
THF, 2 Lo H
1) CDIL, DMF 3L, | 2) Pd/C
R,-NH,, 100°C MeOH, H,
Q N N R THE/Py, R,COCl ~ Q N NH,
R,-NH N
2 H R, — H
XXXb-bbb
3) o o
o
H,N N
0; / . OH  CH;NO, 0, Y H
e
H,N 155-160°C N
18 b H
1) CDI, DMF 3lm, 2) PA/C, 5%
R|-NH,, 100°C | EOH/MeOH, H,
o 18 Lo
o
N R, | THF/Py, R,COCI,
/4 80°C N R4
H H, %
R, N y
'ﬁ, N :
XXXc-ccc

Udgds 17: d0L-5300MH0 xaw9n900L 89933900  2-(960PRsbs(33¢09390)d96%B0dosbmegdol

Do63mgdmgdol Lbgssbbgs byHool Lobomgbo.
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(o) H,N NO, 1) ng(;\n()g}(*)bqg.ﬁﬂo&) N NO,
o :@f 1oy )
H H,N Jhogwmeo "

1) 3o®owobo, 2) Pd/C
R,COCI 3L, MeOH, H,
60°C
NH,
N N R R,COCI, 16Lm, /N
/4 = H
H T 3oMowobo N
R
R N 2
z‘& H -Q) H
XXXd-ddd

Uggds 18: doL-sdoEwmo XxyMR9doL 90933900  2-(8960eBRBE3WYdE0)dIEBOTOEIBMEGdOL
§o63mgdMagdol blobmgbo.

399339 0dbs, ®md mmbogzgg Lgmool bsghmgdol  serghaools Lohobsswdwgam
9mgdd9gds 296306MHMdYOM0s Fo00 EdNMYMB3geo Imddggdom 1gE sbG0ygbby, o
390m3wobs in vivo o in vitro 3QooLsl, 09330 9wgbomol s  5@dosbols
3960539000 LOLLEIOL MYXROIOMW 3MNWEHMIDY ©5330603900L5L, 01939 MMymeE in
vivo  300900Lsl 093900l dm@gerdo. 331930l 999gad© 93 Bsgmmgdds  odmgwrobals
30053000 dmgddggds bbgoslbgs xamnol segMyome d90sdm®mgdby. dglsdsdols,
obobo  Jglodergdgos  FoMdsGHgdom 0dbsl  498mygbgdmeo  Lbgoslibgs  sarghyomwo
Q55350098900L 13 MMbsEME, Fs00 TGOl f3539 SLMTOL @S SEIMROMo GHoboE Ol
QOML. 53 MOLYIY 659HPOL  LEMWYIEHOS-5dGHOMOMBL TmEMOL 35300M0L Jglfogesd
9B3965 505856560l H0o30l 0O 30EMHMABMOMEMO X ABgd0L I60dbgEm3zsbo fawowo IgE
36302960l oM M635d0. 535LMD GO 50IMBBEs, MM BHgMTobsermMo seMIdsEH o
X3IBJO0L Bsbo(33090s 5005355EH9b0L FH030L (303eMO30EMMO X YMBIO0M, 509Fx MdILGIL
59BH0MOMB.  5JBHOMIOMOOL  oBOILMID JOMIE  9@TBEHBOL  TgI(339ds  BMAMO3
Lofigolds  Bog®mmgdds, sBg3g FomTs 5GBTS F9EHIOMOEHJITs, 25dMo3w0bgl 3960
00mdgmgzomds  [121].  Jgbfogeroe  odbs,  OHmI  5356FH96d903339cw0  2-
(539600BB5(33009000)d96B0d0IBMgdol  Homdmgdmwado  dmJdnggdgd  amexol
3356530l 30wgdby, 5930609096 MXOIOL 3OHMEOGIMS30L s Fglodsdolo sbgwgdgb
300ml  “x©9gd0ol DML [126]. 5FLMB, 0oL 2sdm, GMI B30 30OHLO  Foo
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Lobogmabam (3030008 @OML  09ggbgdls dsL30bdgwro MXMIOIOOL FMEXOL 535G, 9L
Bogmmgdo Mymboggb 00 Lbgoslbgs mxsbol 306HMLgdom 0bx0(30MGdL, GMIgdLSS
LFOMYOS0) JMEOXROL 535M3E0 Foli30bIGE MR M9JOTO JOISYOEGOOLSL [125].
3mGM9ggo  d93bogmgdol dogd  LobmgBoMgdme  0dbs  9@s39bEB993390
096030sBMEgdol  sbogro  LgMool  bosghmgdo s Iglfogeroer  0dbs  Boomo
QOS(30WRAWOBIOM 530 EMBLRIMIBIL  B0Tsm0 5063000609090 5JGHOIOMDdS
3060mbgd0l 030dwol 03MMMIgdoL 459mygbadom 3gooLLL [130]. LobmgBomgdmw odbs
2-((4-(1-500585630¢) 396mJli0)8g00e0)-N-3939gM0e/sMow)-1H-896B0dosbmen-5-
39600 JL530EYB0 5FBEGHOW BI6ME0I6. ¥96B0T0IBMEOL doMM30lL LobmgBo Jsm
39b5bmM309gl MdoE  3060HMdYdT0, 58356 EGH0WRBI6MJL0dTsMTgo30L  30MHPOZOMO
3030bs3000  Igmo  3,4-05806mdbBMmoG™M6  PPSE  (3m@mogmbgmMol 35530l
39000 lowowo) s09gdo 140°C-Bg 5 Loosmob obTogermdsdo M®dol Fggys 90%-0sbo
299mb530s6mdoom (bggds 19).

1) CICH,COOEt,

OH K,CO3, DMF, o
12 b, mo.Bgd. 0\)J\OH
2) LiOH, H,0

8 Lo, m;.@¢gd.

\i

PPSE, 5 iof, \OJI\@ENHZ
140°C NH,

H
H N
N 1) AcCOH/HCI / <\ o
A OO
o N R 2)R-NH, HATU, o)
XXXI DIPEA, DMF

50-86%
R=C=ONH-alkyl/Aryl/heteryl

Uggds 190 2-((4-(1-55356¢0w)g89bmdbo)dgmom)-N-39¢9G0w/sGow)-1H-396%080@sbmen-5-
35Mdmgl530gd0L LobmgBob bggds [130].

50539 9MMIsdo ool s dobo LsdgEboghHm xgmMx3ol Foge  4sdm33Ww g  0dbs
096D030sBMEol  doMHM3do  2-AaMIsMgMdsdo  BgbmJLodgmOW ™Mb  Bsbs33egd o

Ubgoolbgs 90300l XMBJIOL BYRo3wbs OSEOWRWOEIOME 539G GMIBLRIMS-
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Dol 3506300060909 5BHOIOMDIYBY. 339308  F9OIPI®  OA0DS, GMI 3560
9506300069090 8mddggds  aosBbos  AbMEIMm©  5sdsbEHbol s 0BMdMMOEOl
5035900l 9993390  65GoMdgol  g3gbowmsb  @s  {gomdomsb  dgsMgdom.
399033w9mo Bgeoosb g439wsby 9JBHowcmo 603009Mgds 50dmBbes XXXII (bwé 18).
Mmdgwog 999980 godm3zmgne odbs in vivo 9839d@Gemdsdg ©og@om godmfzgmwo
LodLYJbol  306MHMHYOOL  FMmEYEDY. b03m0gMgdsd XXXII 3mbi39bGHMoszoom 10 32/39,
o0M1965 Lbgmeols fmbol dmds@gds 73%-om. Ma3dm d9@03, 996B0dosbmerols XXXII 5
330600L 968530 Mds30  Fogdolsls  Lsa®AbmdoE dgdgotms  Lbgmwols imbs, ®o3
99()Y39wqdL 035%Bg, MMA gl 603009gMgds FoMBsBHgoom Tgodwrgds odmygbgdme 0dbsls
LoALYI6oL s BO3MOIMYPdIMS 33XPOL WIMM3930L Bsd3MMbsM.

50 VO — o T

XXXII
by® 18: ool ©s dobo boedgsboghm xamnol 3oge LOBMYHBOMIIMWO OGO OFIOMED

330 GHMBLRIMsDIL F0TsM0 439wsbg oo Fs0b30d0Mmgdgwwo Imddggdol dJmbg BogHmol

LEAHOMIGHMO.

B35635 5 obids LYFY3609MM X AMRIS ILOBMGHIL 2-5806Mdg6BOToEIBMEGdO ©s
dgofogarg  dsmo  3mGgbgomEo  sdBHomdmds  803mMdgGIO0Mwo 8980656 ro
36 3Hg0bgdols 903>600. 5003mRb, OIQTi) 5Q5356¢356899339e0 s 2-
5906md76B0dosbmemgdds (byye 19, XXXIII) 259ms3w0bgls dglsbodbszo GwmdgM3wyermBol
Lofoboswdgam 393H0IOHMdS bo3MbGHOHME™ 6030009690556 3905M900m
(363956330000 0.03-005b6 2pp/dem) [131].

Cl N
pg e

N

H

Cl

XXXTIT

UB® 19: 2-(1-5005956)565306M)-5,6-0demOmd6%0d0sbmero.
46



2015 H9geob 93000 DmEsd0dz0mol xamn0l doge Imfirgdme 0dbs 2-(1-5s8s6¢0wm)-
1H-396%000sbmol  (XVI)  dsd@GHozo  goo  bsggbmé@osbo  Lobogbo  1-
5053563 5635MdMb351530L 30603000 3030300 M-8960wb05d0bmsb POCIs-ol
56930 ©0gd0m 93%-0560 QodMmboger0sbmdom (bdgds 20) [132].

NH, POCI,
., Hooc
107°C, 1 Lo

NH,

XVI (93%

Udg9s 20: ©.HMOV0Z30wol X350l doge d0wgdMEo 2-(1-50s3sbEH0w)-1H-396%080@s%meEmo
3563030 9O Loggbm@osbo Lobomgboom.

99LHo3e0 0dbs BoMgder 2-(1-5005056¢0e)-1H-096%0d0osbmerol (XVI) bo@®momgdols

954305 3560@H®0MIOgo 656930l LH35olbZs M9bsBIMIOMIGOOL 25dmyqbgdom (3mb.
HNO; (d 1.35) oo 3mbi3. H2SO4 (d 1.83) yobwyewoo go303900L 3060Hmdgddo. baghmo XXXIV
90090 065 92%-0560  250mlogwosbmdood HNOs : H2SOs 1:1,1  9d300mermeo
0565835MmEMB0M  5©0gd0LSL, bmwm obo@®mm bsffo®do XXXV 8o00gdmwm odbs 81%-0sb0
3990b305bmd0om HNOs : HySO4 10:1  99308me)mHo 0565x350M©@Mmd0m  godmygbgdolsls
(bgg0s 21). Bogdywo Imbmbo@®Mmbsfomdol XXXIV smaqbol 99909y Bo@otmndme odbs
3bablsgool  M95d309d0  Lbgoolbgs  sMMBs@me  5e0©930©g0mab L3oOEHOL sMgdo
©MEYd0m  Jgbodsdolo  doxkol  gmdggdol  XXXVIIla-d  dowgdoom,  bmem  1-
505356356 356MmdMb31535L Jm©56300O0M6 Qo 096DowdemO®OoE™Ib
wOH0JOHMJIJIII0LIL  OJNOOl  goghol  sMgdo  BHEM09mOWSTobol  MbsmdOLLl
30090 0gbs GqLsdsdolo sdogdo XXXVIIIa s b (bggds 21) [132].

N2H4 H,O

1.1 equiv HNO,
O,N N
WSO, \@ @ H2(1 atm) N\@ RCHO R~z \th'\)@
Re Ni N MeOH or EtOH N
H A, 2bo H
XXXVIla-d
XVI —
10 equiv HNO, O,N
sto4 >2@ 2 56 PhCOCI
e Ly e
XXXVI[Ia b

xxxviiaR = 2-HOC,H,, b R = 2-HO-5BrCH,, ¢ R = 2-HO-5-0,NC H,, dR = 2-HO-3,5-Br,C,H,; XXXVl a R'=Ad,bR'=Ph
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19985 21: 2-(1-50058563)96)- 1H-d96%08005Bmmol Bo@®em 65§omdgdol s 2—(1-5qs056¢0e)-1 H-
096030 IBM-5(6)—5d0b0l 0d0bM S 530wBFoMTGdOL Lobmgbo.

5@53563)9689933900 096030 BMEgdoL  sbogro  bsfoMmdgdol Lobomgbo s smo
d0MWMAONOM0  5dBH0MOMIOL 33¢935 Y 9dBH0MS© F0IOLbIOYMOL. 5TIBE)0
399339 396D080sDBMEgdol LobmgBL Jodmgbowo 5J3b 2 dodmbogrgzomo IGMIs [133,
134] @5 99 M0 60350 LBEGHOMIGHMOOL 9gOHPMOE030 b5JoMdgdo msbsdgMmgg
99000306530 sMBgdMwo 83939 3OMIYIGOOL 49FMHOL  39ML3gdBH0MeE boTSEgOgdL
Do63mogbgb.

1.6. 5005056¢856399(339¢0 396BmJlsBMeErgdo

mJLoBMEgoo  FoMIMog69b  393H9OME03wgdol  360d3bgEM356  Jersll, M™Awgdos
399006B73056 d0MEMYOMEO 5dEH0MOMOOL BsMI™M 139gJG0m s 9603369wM356 HMEL
LEOMWgdgb  LsdgoEobm  Jodosdo. ¥9EBMJLEBMEIOL doMm30lL 899339 bsHoMmBgdL
30960 963H0F030OMdME0,  bmgdol  Lofobssmdgam o 9bsgrygboméo,
963030396M00399060, 300mb LoHobssmdgam, I GHM3MOBMIGMIBIL F>0630806gdg-
o 9mddggds s bbgs [135-141]. 535bmsb gem©, d96BMJLEBMEGd0 25dm0Ygbgd0sb
536M™J080580, 51939 30gMIOOL S BLMIMOLEIBG IO Lowgds39d0L LobmgBdo.

90bgo350 096BmJLsBMEOl ROOOOM d0MEMA0IMO 5930OHMdoLS,
5Q50563)9689933900 396BMJLEBMEgd0, B96D0TOIBMEWGdMIb TgsMgdom, b53w9gds©
560l dglfogerowo. 20-dg IOMIsTo, HMIJMobs3 MFgBHgbmds 3539bGH0s, s©fgMowo
096BMJLsbMgdol  BBsBY  ITBIIIMWO 56 G6TYI33900  3MeE0dgegdo,
MMIwgdo3 299m0MmBg3006 Fomoo gsdobgdols 3H9d3gMo@G Mmoo s FoPwo MYMHIMo
U3OBOEMOMDOM, oMWW 259FF0MH35¢MBOM S VIO OJGJEHM03 M0 330300
[142-148], obobo (oMdoaabgd 39ML3gJBOMeE  Boborgdl  9wgdGHOMOBMEsE0MGO
5306Mgd0L, 9dgd0l s b5bY3MYTEIMIIOL OILETBIIdo [149-154].

00MWMA0NO0  5dBHoMOMIOL  dglogerol Jobbom 306039 5TdE96370339w0
096DMJLsBMmo  EosLObMgBs  F39bag0dgMds s  3MDToBg3sd 1974 (gL,  2-(1-
553563 0)09bbmJusbmeo  (XXXIX) ©oslobmgBgl  1-5005396¢963500MbTs035L 0dobm
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9L09MHOL  30EOMIJMOOEOL 3mbIbLLE00® M-580bMBIBMW ML sBL. gmsbmedo 76%-
0560 20dmbogs0sbmdom (Lggds 22) [103].

HCI
NH O HOC6H4NH2 @:

EtOH
R=CHj3, C,H5 XXXIX (76%)

Ug9gas 22: 39bagodgHol Foge dmfimEYdwEo 2-(1-50s356H0e)d396%MdLsbMEol Lobmybob lsgqds.

900 (ool 99009y 03039  93GHMO9dds  [104]  osbobomgbgl  1,3-[d0l(2-
096BMJLsBME0)]60s36EB0  (XXXX) dsmoo  godmlogarosbmdom (62 %) 1 dmero
©060¢®0ol 30069gbLE3000 2 FMWIOHO MBIRIOPMOOM 500G Mm-580bMmBIbME ™6
AMmEol sG9do 18 Lo Egdom 4 N HCI-ob 0bsmdolsl (ggds 23). 03039 bogMomols
domgds 396  dmbgdbs 03039  M3b5x8IMOMO0m  S©YIM  ©00dobmgmgmols
200090499 9d0LOL  Mm-580b6mB9bME 6.

i S
O-H°C6H4NH2
—_— N
c=nH 4N HCI A\
d
XXXX

IggBs 23: 39bag0dgHol doge 1,3-[3ol(2-d96BmJLsBME0w) 558563560 Lobmgbob bdgds.

50539 933HM69035 396BMJLoBMEOL dOMMZ0L 3030DsE0S Fobsbm®E0gwgl dgmoen 3-[
(2-896000@5BME0e0) 55356 96-1-35M:dMJlosE ol (XIX) 30bgblsgoom -
5006mRB9bmEmsb  3-Jlowmedo 18 Lo ©WOgdom,  IJoGHowobodmms  KU-2
0mbdodmizwomo  M®gbobol  odmyggbgdolsl.  Jomgdmwo  dGmEwyddHol  (XXXXI)

399mbsg00ds 9go0g0b5 59% (bgdgds 24).
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HN_ N AN~
(o) 0'HOC6H4NH2 N
—_— \
KU-2 ¢ g%0bs
H,CO

XX XXXXI
Ugg0s 24: B39EbMJLBMEOL 303e0DdE00L ligyds.

2001 Hgeob 35e0obx006ds s dolds Lodgboghm xama3ds [118] Ggofogams 3mF-bshersgol
9MH393900L 153 MOBswM  B03m0gMI0gdOL  SJBHOMOMDS 30MMHA3900L  39Fby. dom
399M53w0bgl, MHMI  2-[5-(505356E0wmJlodgmow)-2-303em3gdloer-1H-080sbmen-4-
0 ]096BMJusbmemgdo s 396D0TosBMmEgdo  FoMds@gdom Fgodergds  godmygbgdwe
09656 25LGH®0boL s JmegEolE™30bobol M9393GMMm9dOL woysbgds© (b 20).

L@ 20: 2-[5-(50856¢)-1-0eemdlioBgmoen)-2-se30e-1H-080@sbme-4-0e [096bmgbsbmegdols
DMYOO0 BMEOHIMWD.

553563 5bol  doMmMzol 9933390  396BMJLsbMEgdol  bofoMdgdo  ImJdngdgb
00MmIMg3MEgdDY, FogO0mO, o  45dMI30bgl  sbOMA9BOL  Fs0b30d0Mgdgwo
99990 (59BHonm® Bogmogegds 399m3wobs 5Q05356356-1-3500Mbs1535
096BMJLsbME-6-0sdoo, bryéH 21, XXXXII), ol Lsdwgswgdomsi dgledergdgaros 0dol
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BOEOOL  BGHOIMWSE0S @S SWM3Y300L (3909@mGHgdol)  93mOMbseomds  [155].
096DMJLoBMgdol  boHomGOL  qoBbosm  LBObyMBob  3065Bsl  Fo0b30dOMgdgOo
dmddggds (bmed 21, XXXXIII, 3-(4-Jorm®mz396000)50535@39b-1-3560mb35535(5-Jwom®m-
096BMdLsbme-2-0¢0)-5800) QS 99L5d gAY 3990y9gbgdmem 09656
303960360 ME0g9gMo300ls s sbmgdomo  3Mm3gLgdol  Bsd3Mbswm  5FSEgdgdOL
Q5LIBOYdWs [156, 157].

e

XXXXII

Cl
N

H
N \(/@/
Cl
(o]
o
XXXXIII

bm®  21: 5000056¢)96-1-3000mB3g035  896BDmJLaBm-6-owsdool (XXXXII) ©s  3-(4-
JMOM™R960)50505¢30b-1-3560Mb3s35(5-JwrmMH™-396bmdLsBmeE-2-0)-sdool ROIMWS
(XXXXTII).

@0EIOGHMMOL d0dmbogrgol 9b5¢roBol Lygmdzgdg Fgodergds ©s39L33bsm, GMI
5Q50563)9689933900 396D JLoBMEgdo  Bogwgdo 9ol dglfegwrowo o
LobmgboMgdMo, Gog  LsFoOMIdL MBOM 9@  YMMOEPIIL 53  39OL3GIEGHOIwO
00MMA0MSQ 5JGH0IOH0 IM9399cgdol Jodool gob3z0msMgdol LygMmdo s Imombmgl
50 86003690 m3560 Img39ol Loob@gglm domermyom®o m30L9d9d0L dJmbg sbowro
Bofo®3gdols dowgdsls.
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IT »530. 939600396 eo Imbs3gdgdols gsblixs

Pobsdgdoty  ©olgMGHogool 13393 MmdogdAL  HoMmBmoygbl  3mEHgbEoIMo©
d0MWMA0NMSQ  9JBHOMMO  553BEHBOL  Moo3owols 9993390 39GgOHMm303wgdol -
096D0doEsbBMol @  d9bBMJLIBMEOL,  ©S  GHM0E03WMo  000IHM[4,5-
€]096BmJLobMgdol sboero Fo®mdmgdyegdol Lobmgbo. o@gMo@emol dodmbowrgols
L53dgzg b F9OPBgME 0gbs 2-(1-5005355(396)d96B00IBMEOL sbowro Fo®mdmgdergdols
LobmgBo 5 (96 6)-000a™oMgmdsdo  Bsbsozergdmeo  bbgoolbgs  sMTs3MBMOMEO
X3YIBJO00, N-(2-560¢0/ 5003000096 MJL5BM-6-00)5@5396E96-1- 3503 JLsdogdol
Lobmgbo Qo 7-(500595630)-2-(560¢0)-6 H-090©5BM[4,5-e |096D0dosBmemols
Do6M08mgdmgdol dowgds.

Lobmgbo@gdmwo Bogmomgdol  5390wgdol ©d  LBEAHOWMIGHMOOL O YDS
396bmOE0gwgdMe 0dbs 06gGmsfomgwo s MwEHMI0obEgHo 139JGOMLZMm300l, H 336,
1BC 0dd6, DEPT BC 306 (Distortions Enhancement by Polarization Transfer), HMQC
(Heteronuclear Multiple-Quantum Correlation), HMBC (Heteronuclear Multiple Bond
Correlation) U3g9d&®mbzm300l, dsb-b3gdBHMMIgEHMool s  gargdgbGH«mo  sbscroBols
L5 gd00.

2.1. 5005336&sbols doMmmzols 899339eo d96B0dosBmeEgdols
Lobogbo

OMamO3  @o@IOGHMOMwo  dodmbowrgsdo 5ol 65h396900,  59356¢9639933900
096D0dosDBMEgdOL Bofo63900056 [FolsTepls NeTel0Tste Py TULIoN 2-(1-
5Q59563)96)d96B080sbM@gdo, Losg  9s3sbEHbol  doMmzo  ¥96B0d0IbMW M6
©5393006093M0s  MMamOE  dmomE doMmzmsdb [102-104, 106, 107, 132], sbg3g
Ubgoolb3s X3MBIO0m SMHOL Fodmymaowo g3ghoms xs3gdo [105, 108, 109, 116-131].
B30bL  ogH  LobmgbBoMGdM  0dbs  MIMowmE  B96D0ToEIBMEOL  BOOMIMNI6
053930060930 sboeo  2-(1-5005356¢396)396B0d0@sBMmgdols Bofo®dgdo, HMIEgddos
5(6) 3amds6gmdsdo Bsbo33wgdeos  396%BMo0ol, 30MMmJlo s 39MdMJLO KAMRIOO,
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bomm  356M0mJlowol  xawaol d90amdo  49Msddbgdom  Jowgdmwos  Lbgsolibgs

3OMI>GHMo s 3939MH0303eMH0 390DMJLST0I00, JOOE s TGN 35MHdMJLOSE OO
5 5(6)-30006HmJLodgmo-2-(1-5005356396)396B0dosBmero.

2.1.1. 5(6)-395%m0oqm-2-(1-50050956¢0e)396B0dosBmerols s N-(3-(5(6)-
096Bmo-1H-896%08005Bmen-2-001)5¢005056¢56-1-0am)539@ 98000l
Lobagbo

99096oBMo,  dgmoer  5-896B0m-2-896Bodos beaen 3560850590,  Hotdmoygbls
5300 B399dGHMOL dJmbg 96339edobmE 36935M5@L, MHMIgEoi 9x39dGHMM0s bLbgoabbgs
Bobols  3oM5BoGmeo  Fogdol,  bgds@mMo s  GM9dsGmEmo  0bxgdiogdol
159390bsME 55056900 s F0bsH (3bM3zgEgddo. SToBMD, dMEM Fargdols 33¢93000s
sBg9bo, 60ad 09096@5B Ml 593L 300mU Lohoboswdgam 59 BHOMOMdS
5M96M3MmOMEH0350 M0 35M306MAsL, ForBH3zol s 1339MEbggdol  Lodlogbol, sbigzg
3W0MIWOEG™MIol s bbgs GHod0ol 33060l 300mb  ©553509dgd0LsL [158-160]. I3,
95059539 GHMOMBLMID  gPmo©, 09896IBMl  AsBbos 3o  doMIg0gzo0Md.,
3ol 2obomBxMmdgLNdMOE J0dEObsMYMdL dolo FMmEOR03530s BB3sILb3s 3bodmgzs6
9535390006 5 Bgmgdmsb [161].

5OLYIME  36935M5BHMb  TgsMgdom  MREMM  FoMowo  d0MTIgOFI39MOOL,  IBSWO
AMJBo3MOMdOL s I30609  2390OM0  9BIJBHJOOL  Jmbg  sbogro  Bsd3Ebocrm
Lodmogdqgdol  dogdolb  dobBboo  Bzgbo 330930l B0BIBL  [oMmImoygbs
5Q50563)9689933900 8999605BM@Ool 5b5¢rmaol LObMYHO, BooE JoMOSTGHVIO K AIRO
3933300005 553563 SBOL doOHMZ300.

50053563560l dommzol  Jggzsbols  FoBbom  3gBghmEozwmd  dmeng3ersdo,
053093003900©  LobmMgHBoMmGdMw  0dbs  1-505356FH06350M3MbTgozs (1)  3mb-3sog30L
M95d3o0m [162]. dewrogh 85535 969do (3mb3zgbGH®0Mmgdmwo H2S04) 1-30m85005356¢)56%g
F056339es 35935 dmgdggdom, 8 Lo-ob 4s6dsg3emdsdo dmMg30L 3060HMdYdd0 Jowgdwen
0965 1-5005356) 56 396d™b331535 (1) 91%-0560 350mbog3E056Mdom (gdgds 1).
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5053563560l dom™M3d0  BMbJ30MH0  KaRgool 993560l 9x39dGHMGO  Fgom©Os
695430900  5@5336@BOL  IgusdgMo  39MB3GHOMbOL  dmbsfowgmdom. hgz9bl  F9d9Y

59m396sL HoMdmoagbs Mod@GHgMol Mgodgoom [163, 164] 3-539@900Md5E0b-1-
3963mbBTg535L (3) B00gds BIAAMEMF 30MH30M0 5sd5bEBol C-H 3dol sdootmgdoom [165-
167], 539 9930LF93w 90 30OMJLO XFMBOL F9y396s 1-5005356@F6 JoGBMbIz535d0 (1) s
399009y 3BBY 539GH™boGH®OwOl dmddggdom 539@30oL oedmgdmeol dowgds (lggds
1) [168].

99LHs3w0 0465 d0Mgdwo 3-539G900MOTBEB-1-35MBdMBTs535L (3) 3063060
30303006 ©95J30d 3,4-05d0bMdIBEDMABIEMbM6 (4) 3003000 Fgwrmmdom, slg3Y
POCIz 56980 @mermedo, s PPSE (36039000ebowow 3meogmligsdo) 6980 Hmams
293bLbgerom, slig3zg 2odblbgerol yocgdg (bdgds 1). PPSE -ob o980 dowgdwyen ogbs N-(3-(5-
096%M0-1H-396%000sbMm-2-000)5q5856¢3)96-1-000) 5393930000 5) 94%-0560
3990b530bMdom. 30MHEs30Mm0 Fgwemmdom 150-sb 250°C-dg 3bgwgdoo 3ol
305D9b65Bg 39600@IBMEOL 5 A5TMBOZ0sBMBDs Bs3TIM® WIHOIEI0S S SWYOEO 53l
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5 | 4-500bm5339¢3)™x396mbo 27 72 266-268 7
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10 | 2-Jarm®sbogrobo 32 70 155-160 9

63




2.1.5. 8omgdo 396B000sBMEgdoL (oMmBmgdmegdols

b39d& o 3mbs3gdgdo
Lobmgbomgdmmo  sboewo  bogmogmgdgdols 5-7, 10-12, 16-32 ULEGHOYIGHWOGO0

53960 0dbs 0bgmsfomgwo L3gd@®mbim3ool, H s BC dommgme-3spbo@wmeo
M9B™bsblol  B39gdEGHOMIGAHO00L s FOPIWO  QoMBY35MdOL  AsLL-L3gJEOMIgEHGOL
L35 gd0m (FBOOWO 2).

LObMYHBOMGOME  BogMmgddo  FMb30MM0  XYMIBOL  SMLYIMOS  OIYJbo  0dbs
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Loboo bml@ ggendo 11.94 - 12.53 9.6. (ppm) ds6d0, 450509090l De-0q03¢gMH0M9gd)e
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Q) 139dBH®. | dmboggdgdo 9mbs39dgd0 9mbs(399900
6 R O 3461, 3345, | (DMSO-ds): § 1.59-1.70 (m, | (DMSO-de):6 28.07 (3CH), 36.42 | HR-MS (CL, 70 eV):
3201, 2901, | 6H, Ad), 1.83-1.90 (m, 6H, (3 CH2), 42.90 (3 CH2), 41.00 m/z »geme. 374.20
and o | 2846.1658, | Ad), 1.95-2.01 (m, 3H, Ad) (C), 110.05 (CH), 128.87 (CH), | (Ca4H2sN2O2*);
o 5.60 (s, 2H, NH2), 6.78 (d, 1H, | 138.15 (CH), 138.43 (CH), Bs3mgbo 374.1997
j«@ Ar), 7.04-7.43 (m, 1H, Ar), 140.31 (C), 142,51 (C), 143.39, | [M]
7.45-7.53 (m, 2H, Ar), 7.55- 144.94, 149.13, 169.60 (C),
7.65 (m, 3H, Ar), 8.16 (s, 1H, | 187.55 (C), 187.98 (C), 198.03
Ar), 8.79 (s, 1H, NH) ©
5 R O 3363,2915, | DMSO: 12.71 (1H, brs NH), 7. | (DMSO-ds, 125 MHz), : 177.61 | -
2861, 1689, | 84 (1H,s, NHCO),7.69 (2H,s, | (C=0), 168.60 (C=0), 145.27,
1627,1550, | Ar),7.66-7.41 (6H, m, Ar), 144.88, 132.54, 130.69, 129.48
NN 1457 2.21-2.08 (3H, m, Ad), 2.03- | (2C), 129.35, 128.34, 128.29,
@/NYO 1.75 (8H, m, 5SHAd s 3H 128.24,118.31, 116.41, 111.8,
CHs), 1.73-1.43 (6H, m, Ad) | 50.69, 42.06, 41.35, 40.02, 37.59
(3C), 34.95, 28.42 (3C), 23.63
(1C-CHz)
7 3) | 3361,2904, | (DMSO-de): & 12553 (1H, brs, | (DMSO-de): & 195.63 (C), HR-MS (ESL pos.
2850,2772, | NH), 7.85 (1H, s, Ar), 7.74- 138.17, 131.87 (2C), 130.13, Mode): 0IN6.
W N 2674,2622, | 7.7288 (2H, m, Ar), 7.66 (1H, | 129.32 (4C), 128.28 (4), 123.32 | 357.1889
@ 2596 t,J=7.6, Ar), 7.62 (2H, s, Ar), (1C), 40.55(3C), 35.98 (3C), (C24H2sN20),
756 (2H, t, ]=7.6), 2.07 (OH, | 35.06 (1C), 27.55 (3C) Bs3cgbo  357.1973
m, Ad), 1.77 (6H, m, Ad) [M + H']
10 R o__ 3354, 2926, | CDCls, 6:10.90 (s, 1H), 9.00 CDCls, 6:177.55 (C), 164.25 (C), | MS  (ESI.  pos.
2849,2353, | (d,]=8.9 Hz, 1H), 891 (s, 138.77 (C), 136.43 (CH), 135.56 | Mode):009016.395.1
d 2323, 1720, | 1H), 8.28 (d, ] = 8.6 Hz, 1H), (C), 127.46 (CH), 124.93 (C), 583 (C20H24sN2NaOs),
oN Ly 1509, 1443, | 4.44 (q,] = 6.8 Hz, 2H), 2.12- | 121.68 (CH), 61.65 (CH2), 42.68 | bs3mgbo  395.2888
Q 1376, 2.21 (m, 3H), 1.97-2.09 (m, (CH), 39.04 (3 CH>), 36.26 (3 [M+Na].
6H), 1.75-1.91 (m, 6H), 1.45 (t, | CH2), 27.99 (3 CH), 14.27 (CH3)
] = 6.9 Hz, 3H)
11 R o__ 3426, 3363, | CDCls, 6: 7.58-7.76 (m, 3 H), CDCls, 6: 176.78 (C), 166.34 (C), MS (ESIL. pos.
3289, 2903, | 4.35(q,] =7.1 Hz, 2H), 1.86- 139.23 (C), 129.85 (C), 128.09 Mode): MY,
d 2849,2321, | 2.24 (m, 9 H), 1.62-1.86 (m, 6 | (C), 123.78 (CH), 121.63 (CH), | (Ca0H26N2NaOs),
"ol 1715,1643, | H), 1.39 (t, ] = 7.1 Hz, 3 H) 119.81 (CH), 60.90 (CH2), 41.63 | 365.1841. Bs3mgbo
Q 1593, 1517 (C), 39.39 (3 CH), 36.46 (3 365.1063 [M+Na’]
CHy), 28.14 (3 CH), 14.31 (CHs)
12 Y0 3300, 2899, | DMSO-ds, 8: 12.32 (br, s, 1H), | DMSO-ds, : 165.24 (C),142.70 | MS  (ESL.  pos.
| 2848,1696, | 7.98-8.22 (m, 1H), 7.78 (br,s, | (C),141.88 (C), 137.79 (C),122.56 | Mode)::gm6.
1622,1519 | 1H), 7.40-7.65 (m, 1H), 432 | (C), 121.96 (CH),119.95 (CH), 347.1735
NN (q,] = 7.1 Hz, 2H), 2.06-2.12 117.73 (CH), 60.05 (CH2), 40.58 | (C20H24N2NaOz),
(m, 9H), 1.75-1.84 (m, 6H), (3 CHz), 36.03 (3CH2), 34.98 (C), | Bsdmgbo  347.2493
1.36 (t, ] = 7.1 Hz, 3H) 27.59 (3CH), 14.09(CHs) [M + Na*].
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19 ) 3324, 2906, | DMSO-ds: 6 12.41 (s, 1H), 8.10 | DMSO-ds &: 166.92 (C), 122.52 HR-MS (ESL pos.
O\ 2850, 1706, | (s, 1H), 7.78 (d, ] = 8.3 Hz, | (CH), 51.89 (CHs), 40.65 (3 Mode): 096,
1622, 1516, | 1H), 7.55 (d, ] = 8.5 Hz, 1H), | CH2), 36.08(3 CHz2), 35.11 (C), 333.1579 (for
1438, 1410, | 3.85(s, 3H), 2.05 (s, 9 H), 1.77- | 36.45 (3 CH2), 27.66 (3 CH). Ci19H23NaN202),
HN N 1320, 1.73(m, 6H). CDCls, 8: 166.32 (C), 163.13 (C), | bs3mgbo  333.1579
CDCls: 6 8.38 (d, J = 1.4 Hz, | 135.40 (C), 132.19 (C), 127.38 [M + Nat].
1H), 8.02 (dd, J = 8.7 Hz, ] = | (C), 126.47 (CH), 116.47 (CH),
1.5 Hz, 1H), 7.75 (d, ] = 8.6 Hz, | 114.08 (CH), 52.54 (CHs), 40.03
1H), 3.87 (s, 3 H), 2.23 — 1.61 | (3 CH2), 35.52 (d, C, 3 CH2),
(m, 15 H) 27.76 (3 CH)
20 { " 3256, 2905, | CD3OD: 6 8.08 (d, J=15.3 Hz, | CDCls: 6 173.01 (C), 170.38 (C), | HR-MS (ESL. pos.
NH, | 2852,1625, | 1H), 8.00 (s, 1H), 7.78-7,68 | 166.12 (C), 128.83 (C), 128.44 Mode): 06,
1525, 1452, | (m, 1H), 7.64 (dd, J=8.4, 1,3 | (C), 128.14 (C), 122.81 (CH), 311.1754
HN N 1409, 1318. | Hz, 1H), 7.57 (d, 8.4 Hz, 1H), | 122.21 (CH), 42.14 (3 CH>), (C18H22N:0),
7.54 (d, J=8.4, 1H), 3.30 (dd, | 37.55 (3 CH2), 36.80 (C), 28.69 (3 | bo3mgbo 311.1863
J=3.0, 1.6 Hz, 2H), 2.10- 1.96 | CH) [M + H]
(m, 15 H)
21 Son 2904, 2847, | DMSO-ds: 8: 12.66 (br.s, 1H), | DMSO-ds, 6: 167.45 (C), 163.41 MS (ESL. pos.
dL 1690, 1625, | 8.19 (s, 1H), 7.89 (d, ] =8.3 Hz, | (C), 138.66 (C), 135.39 (C), Mode): MY,
HN N 1491 1H),7.67 (d, ] = 8.4 Hz, 1H), 125.30 (C), 124.11 (CH), 116.10 | (Cis8H20N2NaO2),
@ 2.0-1.90 (m, 9H), 1.78 -1.70 | (CH), 114.04 (CH), 35.78 (3 319.14.653m360
(m, 6H) CH>), 35.16 (C), 27.43 (3 CH) 319.123 [M+Nat]
22 OH | 3440, 3286, | DMSO-ds, &: (m60 DMSO-ds, 8: (m&o HR-MS (ESI. pos.
ﬁ 2904, 2848, | GHom@GH™Igmo), 11.94 (br, s, &dB™Igho) 139.55 (C), 139.52 | Mode): oogm6.
N 1653, 1608, | 1H),9.00 (s, 1H), 8.95 (s, 1H), | (C), 132.32 (C), 131.63 (C), 283.1810 (for
¥ 1519 7.81 -7.55 (m, 1H), 7.34 (d, ] = | 131.50 (C), 130.92 (C), 130.83 CisHN20),
8.2 Hz, 1H),7.10 (dd, J = 8.2, (C), 129.50(C), 129.46 (C), Bo3mgbo 283.1812
1.9 Hz, 1H), 7.05 (d, ] = 8.2, 128.57 (C), 125.04 (C), 125.00 [M + Ht]
1H),5.21 (t,] =5.7, 1H), 5.07 (CH), 123.10 (CH). 122.99 (CH),
(t,J=5.7,1H), 455 (d, ] =5.5, | 67.31 (CH>), 62.26 (CH2), 40.76
2H), 4.46 (d, ] =5.5, 2H), 2.10- | (3 CH), 40.60 (3 CH), 38.73 (C),
1.99 (m, 6H), 1.92-1.83 (m, 12 | 38.00 (C), 36.09 (3 CH), 35.95 (3
H), 1.78-1.63 (m, 12 H) CH), 27.64 (3 CH), 27.53 (3 CH)
23 Q 3340, 3185, | DMSO-ds, 6: (mM0 DMSO-ds, &: (m60 HR-MS (ESL pos.
NFz| 2923, 2852, &oB™Igho), 12.31 (br, s, &oB™Igho) 168.48 (2 C), Mode): MY,
1658 2H), 8.06 (s, 2H), 7.89 (s, 1H), | 156.47 (C), 153.94 (C), 141.93 296.1763
YA 7.80-7.66 (m, 2H), 7.62-7.31 (C), 139, 97 (C), 133.03 (C), (Ci1sH22N30),
(m, 2H), 7.19 (s, 1H), 2.17-1.77 | 131.51 (C), 128.58 (C), 127.34 Bo3mgbo  296.1717
(m, 18H), 1.82-1.70 (m, 12H) (C), 121.09 (CH), 120.98 (CH), [M+H*].
118.06 (2 CH), 111.13 (2 CH),
41.17 (6 CH>), 36.59 (6 CH>),
35.53 (2 C), 28.14 (6 CH2)
24 ] N 3367,3072, | DMSO-ds, 6: 7.92 (d, ] = 8.6 | DMSO-ds,6:165.34(C),161.34 HR-MS (ESL. pos.
3050, 2904, | Hz, 1H), 7.89 (s, 1H), 7.77 (d, ] | (C), 151.84 (C),126.03(C), 124.59 | Mode): 096,
H@@ 2848,1632. | = 85 Hz, 1H), 576 (s, 1H), | (C), 119.09 (CH), 113.41 (CH), | 430.2858
’ 2.15 - 2.05 (m, 15H), 1.8 — | 103.47 (CH), 40.86 (3CH2), 36.09 | (C28H3sN3O),
@ 1.75 (m, 15H) (C€),35.42 (C),35.13(6CH2), 28.91 | bo3mgbo  430.2850
(3 CH2), 28.31 (6CH2) [M + H].
25 ] v \| 3429,2923, | CDCls, 8: 10.90 (br, s, 1H), | CDCls, 8: 164.29 (C), 129.47 (C), | HR-MS (ESL  pos.
ﬁ\*’ 2850, 1724, | 7.59 (br, s, 2H), 7.17 (d, J = | 128.60 (2 C), 121.02 (C), 120.92 | Mode): 096,
.\ 1611. 8.08, 1H), 3.95-3.45 (m, 4H), | (CH), 117.71 (CH), 116. 04 (CH), | 379.2498
2.55-2.34 (m, 4H), 2.31 (s, | 55.02 (2 CHz), 54.90 (CHzs), 45.93 | (C23H31N4O),
@ 3H), 2.07-1.99 (m, 9H), 1.79- | (2 CH2), 41.09 (3 CH2), 36.43 (3 | bs3mgbo 379.2429
1.70 (m, 6H) CH>), 35.41(C), 28.12 (3 CH2) [M + Ht]
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26 M\ | 3473,3176, | DMSO-ds, 6: 1.52-1.89 (m, | 13C NMR (DMSO-d6, 125 HR-MS (CI. pos.
it 2902, 2848, | 6H), 1.91-2.21 (m, 9H), 3.58 (s, | MHz), 6: 21.65 (3CH2), 35.03 Mode):0gm6.
1621, 1524. | 5H), 7.21 (d, /= 7.6 Hz, 1H), | (1C), 36.08 (3CH), 40.68 (3CH2), | 364.4839(C22H2sNs),
7.60 —7.47 (m, 2H) 120.87 (d, 2H), 128.55 (CH), Bo3mgbo 364. 8950
163.56 (CH), 170.13 (C) [M+]
27 NH 3254,2903, | DMSO-ds, &: 1.61-1.91 (m, | DMSO-ds, 6: 27.65 (3 CH>), HR-MS (CI. pos.
dL 2849,1772, | 6H), 1.97-2.22 (m, 9H), 2.55 | 35.11 (3 C), 36.08 (3 CH2), 40.64 | Mode): 06,
o | 1661,1622, | (3H), 7.59 (d, /= 8.3 Hz, 1H), | (3 CH2), 119.32 (3CH), 122.86 (C | 414.5115
1592,1521. | 7.81(d, /=8.3 Hz, 1H), 7.98 (s, | ), 127.49 (C), 129.30 (4CH), (C26H28N302),
4H), 8.19 (s, 1H), 10.49 (s, | 131.74 (C), 144.02 (C), 164.21 Bo3mgbo  414.2172
1H), 12.51 (s, 1H). 26.46 (CH3) | (C), 166.47 (C), 167.92 (C), [M+H+].
196.61 (C)
28 H 3369, 3050, | DMSO-ds, &: 1.70-1.90 (m, | DMSO-ds, 6: 27.67 (3 CH>), HR-MS (CI. pos.
2909, 2847, | 6H), 2.03-2.14 (m, 9H), 6.99 | 35.03 (C), 36.11 ( 3CH), 40.71 Mode): 06,
dLQ 1645, 1619, | (d, /=8.0 Hz, 2H), 7.03 (d, /= | (3CH2), 117.85 (4 CH), 119.31 463.5702
© | 1603, 1585. | 8.8 Hz, 2H), 7.11 (t, /= 7.3 Hz, | (2CH), 121.95 (4C), 122.95 (C30H20N302),
@@ 1H), 7.38 (t, / = 7.8 Hz, 2H), | (2CH), 129.97 (4 CH), 135.48 Bo3mgbo  463.2670
7.57 (s, 1H), 7.78 (d, /= 8.4 Hz, | (C), 151.81 (C), 157.44 (C), [M+].
1H), 7.83 (d, /= 8.8 Hz, 2H), | 165.97 (C).
8.15 (s, 1H), 10.21 (s, 1H),
12.36 (s, 1H)
29 NQ 3397,3181, | DMSO-ds, 6: 1.69-1.84 (m, | DMSO-ds, 8: 23.96 (CH2), 26.07 | HR-MS (CL.  pos.
2964, 2901, | 6H), 1.84-1.95 (m, 2H), 1.99- | (CH2), 27.64 (3CH>), 35.00 (C), Mode): MY,
2848, 1599, | 2.13 (m, 9H), 3.53 — 3.40 (m, | 36.09 (3CH), 40.71 (3CH>), 45.97 | 349.4693
1569, 1523. | 2H), 7.36 — 7.22 (m, 1H), 7.46 | (CH?2), 49.27 (CHz), 176.52 (C). (C2HzNz0),
- 7.38 (m, 1H), 7.54 (s, 1H), Bodmgbo  349.2157
12.22 (s, 1H) [M+].
30 N 3354, 2902, | DMSO-ds, &: Mo | DMSO-ds, 6: m6o Gom@mdgmo: | HR-MS (CI.  pos.
2847,1645, | GomBmdg@o: 1.91-1.70 (m, | 20.48 (2C), 27.67 (6CH>), 35.05 Mode): 06,
1594. 12H), 2.16 -2.00 (m, 18H), 2.28 | (2 CHz), 36.11 (6CH>), 40.71 (6 385.5014
(s, 6H), 7.15 (d, ]=8.1 Hz, 4H), | CH>»), 110.50, 111.05, 117.72, (C2sHzNz0),
7.49 (d, J=8.2 Hz, 1H), 7.62 (d, | 118.10, 120.30 (d, 4CH), 128.98 | bs3mgbo 385.2147
J=8.1 Hz, 1H), 7.69 (m, 4H), | (4CH), 132.14, 132.26, 133.96, [M+].
7.77 (s, 2H), 8.01 (s, 1H), 8.25 | 135.78, 36.02, 137.03 (2CH),
(s, 1H), 10.08 (d, 2H), 12.33 (d, | 142.31, 145.22, 153.76, 154.10,
J=8.8 Hz, 2H) 163.76, 164.55, 165.90 (2C)
31 NH 3117,2903, | DMSO-ds, 6:1.86-1.70 (m, 6H), | DMSO-ds, 8: 27.67 (3CH>2), 35.11 | HR-MS (CL.  pos.
@LQN% 2849, 1651, | 2.00-2.17(m,9H), 7.59 (d, J=7.6 | (C), 36.10 (3CH>), 40.68 (3CH2), | Mode): 06,
1621, 1596 . | Hz, 1H), 7.65 (t, ]=8.2 Hz, 1H), | 114.21, 117.79, 121.30 (d, C), 416.4724
7.86-7.78 (m, 1H), 7.94 (dd, /= | 121.37 (d, C), 121.43, 121.31, (C24H24N4O3),
8.1, 1.4 Hz, 1H), 8.23 (d, / = | 125.08, 127.14, 129.47, 129.99, Bo3mgbo
7.9 Hz, 2H), 8.86 (s, 1H), 10.64 | 140.78, 147.90, 166.60, 171.93 416.0051[M*].
(s, 1H), 12.00 (s, 1H)
32 N o 3414, 3178, | DMSO-ds, 6:1.83-1.72 (m, 6H), | DMSO-ds, 6: 165.89, 135.42, MS (m/z, %): 90.98
2902, 2848, | 2.14-2.02 (m, 9H), 7.31-7.24 | 129.48 (2C), 129.15, 128.18 (2C), | (100%), 349.06
1654, 1590. | (m, 1H), 7.43-7.35 (m, 1H), | 127.41 (2C), 127.08, 121.30, (93%), 385.15
7.56 (dd, J=8.1 Hz, 1.3 Hz, 1H), | 40.67 (3CH), 39.09 (3 CH>), (77%).

7.59 (s, 1H), 7.67 (dd, 7.9 Hz,
1.4 Hz, 1H), 7.81 (dd, ] = 8.4
Hz, | = Hz, 1.5, 1H), 8.18 (s,
1H), 9.91 (s, 1H), 12.45 (s, 1H)

35.10 (C), 27.66 (3CH2)
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2.2. ©0303wM0 396D030EsBMEgdoL, 396BMJsBMEgdol s
A®03030M0 0d0sbM[4,5-e]d9bBmJulsBMEgdol Lobomgbo
$0b59q056M9 ©olgMEHS305d0 B396L F0BIBL HomBmoygbs 5@3s6EBOL doGm3z0L
399339000 dOMWMAONMSQ 5JBHOMMO SHBME S 968050099333900 339G IOM(3031gd0U,
3960m© 30 ©O0E03WIMO B96D0T0EsBMEGdOL, B9EDMJLIBMEgdol s GHMmOE03W MmO
00005HM[4,5-e]396BmdLoBMEgdol sboero Fos@dmgdmwgdol bLobmgbo.

WOoAIOGHMOMo  1990HMmgd0©sb  3bmdowos, MHMI  domEomaomdo  5JG0IOHMdOL
0350LOBOOBOM  goblogMmMgdom  49dm0MmBY3056 2- s 5-(56 6) TAMIsMgmdsdo
Bobo33gdeo  396B0doIBMmEgdol s  B396BMJLIBMEgdol  FoMdmgdergdo.
B0MWMA0IM5© 9GO0 5©535bEH96399339c0 396BMJLoBMEGdOL S JOHDOMMWS©
096D030sBMEGdOL b0 [o®mdmgdmwgdol dowgdol doBboom Bz9b 99b35bMEM 3099,
960 LHYobo M95496E0L 3-5806MmBIBM0I6, LEbMgHO MO FodsO MM GdOM, beagrm
domgdImo  ¥396B0dosbmwols 99dgao 39M©oddboo  LobmgBomgdme  odbs
0005bM[4,5-e]096DmJusbmol GHMmoE03wwmo LolEgds.

2.2.1 N-(2-560¢0/35¢030¢0d96Bmglsbrmen-6-0¢0)sq5956E96-1-

396dmJlsdogdol Lobomgbo
HMAMOE oGIMGMOHME dodmbogsdo 5ol dm3gdmeo (msgo 1. J3gmsgo 1.6.), 2-

90039 Md5do Bombo3E3wgdgo 5Q93563)96-1-3500MbT5535 ¥96BMJLsBME-6-0esdol
(XXXXII) 500mohbs 359535308 3mMIMbol, sbmmaqbol d50b630806Mm9dgeo dmddggds,
6Hmdgeog  doegdme  odbs  3mGggaro  dgisbogdgdol  dogh  [155], omdgs Fsm o6
396bMO (309930500 3000Mb 396BMJUsBMEOL doGM30L LEbmgBo. bogmogmgds XXXXII
do0gdew  odbs  6-5806md96BmJlsbmols MOmM0gOHmJdggdom 1-5005056)96
Jm®563000M0M6. 9@396@E96T9d339000 B9EDMJLIBMEGIOL sHSErO Ho®mDmgdMgdols
doLoegds©, B3z960 F0Bsbo 0ym ©oa39LObMYHBOMGO0LS SOMISEH™MEIO S SORBIEHIOO
X3BJo00  2-0amdoMgmdsdo  Bsbozargdmwo  N-(2-s6:0/se30ed96Bmdlsbmen-6-
0)505355396-1-3560dmJbod0gd0,  GOLM30Ls3  Fgz0Lfogugom  B9bDMJLsBMEgdol
do00gdol mMo qbs. M93s30M39ws@ B39bo 9®Rg3960 T935B9M9 5586396398339 0
5306mx39bMmEol 530 J0Mb  Yyz9wsbg 058 s bgedobshzomd  303eobsgools
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9900mbBg  395GH9W0BGMMO®© B30Egbdol  539BHOGOL  4odmygbgdoo  [176], 909y 3O
5Q59563)96899339¢ 5306MmxB916MmmBg  396DdMbOEHM0WdOL MOP0gOHNJI)gd0m woliols
959535 (ZnCl2) 0565md0bsL [177].

096BmJLsBmEgdol  43-52  LobmgBol  agbBs  O30(Ygm  1-5¢5T0b 96 35MdMBIo35L
39Moddbom  Fgbsdsdol  JermMsb3oModo  mombowrdwm®ool  sMgdo s 53
3995090MM0  3OMEOMJGHOL MON0IOHNJI)Jd0m 3-580608396Mm@™Mb mGo dgommoo: 1)
CH2CL-ol  56m980  H$09mowsdobols  0obsmdolsl  N-(3-3000Mmduoigboen)s@odsb@sb-1-
39600 dJbs3ool (33) Homdmddboo 80% -0560 QodMBEgE0sBMBOM 36Mmdowo 3HME MmOl
dobggom (Ibgdgds 9) [178] s 2) Im@Egb-05v93560L Fgom@om, dgmogbdermMools ©s
Bs@®0mdol  300MHM35MdMbsEGHOL  [goblbs®ol bs6g3do, 95%-0560 @odmbogurosbmdoom.
90090mo  sdool 33 boG®momgdol F9gad© 65%-0560 SBMEHI30m Yyobmermazsbo
305635530l 5M9do Ho®dM0ddbs Losdo M9RO0MOBMIGHO, MH-0BMIgMHgdo 34 (3%) s 35
(40%) o db939 JFo®s-0BMIghHo 36 (30%), GMIJGEMS ©IYMBO3  IJuodwgdger  0gdbs
JOMA5BHMaMox30mw  139GHHY. d00gdwo 0HBMIgMHgdol bo@Mm xamMRgdoL smYgbom
(809360 Fyomdsom, Pt/C 3530@0BsGmMmol  mobsmdolisl) dowmgdme  odbs
d9L505dobo 5d0bmsdogdo 37 (23%), 38 (91%) s 39 (95%). 530bmEBgbmerol 38 F9dgyo
390ddb0m Jogdme 0dbs d396BMJLsBMmEgdo 43-52 MmMo FgomEOlL godmygbgdoo 76%-
909 359mbO3e056MdOm (0b. OO0 3). M53s30M3go@ TgLfogwow 0dbs sdobmsdools
38 Cu(II)-35@5¢0DoMgdmwo, 756830000 3mbgbLsgool Mgsdaos dds6dge3s s630MOEML
40 (43, L3gBHOo 1) s Lbgoolbgs seEg30dMsb 4la-f (44-49, L3gBHgdo 2-7). w9bs
500b0dbml,  Mmd  396BMJusBMEOl  303c0DOE0S @O 25TMBSZE06MdOM
29903065 935035935 9630Mool (L39O 1, 43, 16%), 4-d900mJLOdgbBsg3ool 41f
(390 7, 49, 15%) s 3,4-08900MdL0dgbBowg3owol 41c (Lgg@o 4, 46, 7%) 359mygbgdols
d90mbgg3sdo, 05806, GmEs  d9bBsmwg3ool  4la  (bggdo 2, 44, 50%), 4-
0DM3OM30WdIbBosw©g3ool 41b  (bggdho 3, 45, 32%), 4-06HmIM-Bsbsz3wgdMEro
09bBowg3ool 41e (L3g@o 6, 48, 39%) S MOMGI6-2-35Mds¢rg3o0lL 41d (Bggdo 5, 47,
53%) 259myqbgoolol domqdven  0dbs  LodwmomBg  Fomoo  AsdMLBOZW0sBbMdOm, M3
d9Lsdegdgeos  sblboero  0gmlb  096Bowg3ogddo  RsIbs(33gdgo X aMRIOOL
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393w9bom. 096DMJLsBMGIOL  A9TMVBOZ0sbMds 360d3bgem3bo 396  @oIxmdILS
dgmMg  99gomEolL  godmygbgdom, 3gMdmm 3o  sdobmsdool 38  3mbgbLsoom
390dMboGM0wgdmsb 42a-c ool d5930L ZnCl2-ob Msbsbfidgdom (50-52, Lgg@Hgodo 8-
10). 4-36>03md96DMboGHMmOwmsb 42a godmliogods dgoyobs 17% (Lggdo 8, 50), beagom 3-
9900 Jbo3OHM30MmboGMmomsb 42c 19% (bgg@o 10, 52). 439wy oo Fodmlogsro
do9de 0d6s By gnEIMm©obo@d®mowol 42b 45dmygbgdolsl - 76% (Lgg@o 9, 3Om@d@o
51).

dmbobxme  0dbs  sd0bmsdool 37  3mbgblsgos  0mB9b-2-35(05¢930M6
130¢9bdolL 539IBIGOL 39GOIWODIEHMMOL 25dMYgdom, (IN-(2-5G0/5¢030d9bMJLsBMen-4-
00)5005355396-1- 356031580900l FoBsMYdI®, MMYI3S F03L0DIE0s 98 J0MMdJOT0 56
dmbs, M3 990dgds 459mfizgmwo ogml LOgOEOMO FodBMMOm s sdobmsdogols 37

5003005 3396230 LMgsgzom Batgzdo (bggds 9).

OH
(e}
l (a)

(o™ Quity™ - Q. - R

33 (80%) 34 (3%) 35 (40%) 36 (30%
(C) l(c) (c)
37 (23%) 38 (91%) 39 (95%

%ﬁ) | (d), (&) or (f)
R
D PO
(S o

43-52
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Uggds 9. ¥96DmJLaBMEgdol 43-52 Lobmgbo. GgorbBYo0 s Mool 30MMddO: (A)

H2S04, 1-AdBr, HCOOH, 8 b, 23°C (a) 1) SOCL, 60°C, 30 §ov; 2) EtsN, CH:CL, 23°C, 3 bo». (b)

HNOs, AcOH, 23°C, 1 bov; (c) Pt/C (35¢).), 1 5®d Ha, EtOH, 23°C, 24-32 boo; (d) Ac:O (40),

Cu(OAc)2- H20 (35¢%).), Hmemmeo, 110°C, 35960, 7 boy; (e) 1.0 9d3. sewgdogdo 41a-f,

Cu(OAc)2- H20 (35¢).), &memmeno, 110°C, 35960, 16-20 Lo; (f) 1.0 gd3. 396d™boE®owgdo

42a—c, ZnCl2 (35¢).), PhCl, 135°C, 0bg6@mwo 569 (N2), 24 boo.

gbMoo 3. LobmyBoMYdMWo 3OMEJEJO0 43-52 s 58, 59 S Fo00 JoTMBOZGOWO.

b39@0  Lsfyolo Mgoggb@o dgoom©o  36mnddo (R) 259mbog5o?
(%)

1 40 05635535 9B30Moo (d) 43 (Me) 16
2 4la  096Bswy30©O (e) 44 (Ph) 50
3 *

41b  0BM3OHMI0d6Bsw©g3oo (e) 45 (4-PrCeéHs) 32
4 3,4- [3,4-

4lc  ©039MJLodYbBswwg3oo  (e) 46 (MeO):CeHs] 7
5 41d  ®0mgxggbh-2-35MBo©9I30©O (e) 47 (2-thienyl) 53
6 4le 3-d6MIMdYEDI©g300 (e) 48 (3-BrCsHa) 39
7 -

41f  4-390omJLbodgbbocrgdoo  (e) 49 MeOCesH4) 15
8 42a 4-36>)0IM096BMboEMOEo ® 50 (4-BrCesHs) 17
9 42b  BH9MIBGHIMOObOGHMOWO 63) 51 (4-NCCe¢Hs) 76
10 &

42c  3-dgomgdbodmOm3dombodMowo  (f) 52 MeOC:Ha) 19
11 4la  ¥36BsEg3oo (8) 58 (Ph) 11
12 -

41f  4-0900mJLodgbBsrg3oo (8) 59 MeOCsH4) 9

298095300 36:0@7JG9B0L 33mbsgomo JOHMBs@MaMa0m Lgg®Dg 3obrIBms3980L 989
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2.2.2. 080sBm[4,5-e]396%BmJisBmergdols Lobogbo

SBM@G o F9badodndi3gro  3mbgblo®gdmEo  HM0E03WMHO  LoLEGHYIJP0ID
00005H™M[4,5-e]396BMmJlsBMmol doOHmzo TbMmemE GsdmEgbody 3s¢)gbGHdo g3b3Ids
[179-181]. 0d0sDMol s MmJbsBmerols 99339¢ds 53 30bEIBLOMYdIMEO BHMOGEOIXEMO
000mM30L  HoM3mgdmegdds  499mogwobgls  Boob@GHgMglcm  domEMmaomMo  5dGHoMOMDY,
3960dmm, 8030MmbMIMNEo  3OMLEYRMbob E Lobdobs-1 9bBodols ds0b630d069dqewo
9990995, ®MIomsi 990dwgds $3030¢0l Y SBMYIOMO ©H9350090gd0L F3MOBs MDY
[179], 3069Lmeo 06339930900l LodzmEmbocrm [180] s s1939 30dMb Bofiobsswdgam [181]
5JBHomeMds.

00MWMA0NOM0  259Mm33193990L F0bgEs35 WOEIMGHYIMSTo 56 GOl Bm(39dwo
00005HM[4,5-€]396BMmduBsbMmgdol  Lobomgbol  Uggds. B396  obzsbmE0gegm 53

A®03030O0  LAHOMIGHMOOL  Lobmgbo  MO3WI30MZgOE  5HBBEH6TE39W0
096D0doEsBMEol  domgdom, d9dgy 30 996B0doEIBMmmOL  doGmzdo 4- ©d 5-
90035690590 MmJLEBMEOL doOHM30L F933M00.

00005HM[4,5-€]396BMmdusBMEgdol Lobmgbol Bggds Tgdgaos: 35d0b, OMEs 0BMIGHO
38 208myggbgdme 0dbs 396BDmJLoBMEgdol 43-52 Lobmgbolmzol, 0BmdgHol 39 dg535-
39350 H0MHdMwo  3030Ds300m FoMgd 0dbs 396B0dosBmeo 53  99% -osbo
399053 0bMd0m  BHMOREHMMIT>MTo35L 58mYyqgbgdom GHmermmeol s6gdo (bdgds 10).
990003 9B93Bg dglfogwroe 0dbs domgdmwo ¥36Bodosbmeol 53 bo@Motmgdol
0954305 3Mb396GHM0MIOMo  sBMETo30m.  S©IMPBbs, M3  bogmogMgds  53-ol
Bo@®06qds doosb LHGsx3s0 8080bsMgMdl 57%-0560 sBMEHBs9300m dF6MTg530L sM9do
mmsbols A993965¢M5%Y. 0@ 9M5GHMM50 3bmdowos, 60d 5-
3006OMmJL0396D0T0EIBMEOL  BoGMmoMmgdolsl  3o0OMmJLlogol  XgMRBoL  dwogcdo
©MbMOMEo 869000 godmBE0bscY, gwgdBHOHMBowMmo Bsbs33wgds  JOMHOMOWIE
0000bsMgMdl  896B0ToEsbMEol  4-0amdsMgmdsdo  [182].  Bggbl  Fgdmbggzsdo
Bo@®o6mgdol d9gyo 800gd 0dbs Lsdo boGHM™m 3MHMmEYJEHo 54-56, LoIE OMAMOG
dmboembgwo  oym,  4-0amdsMgmdsdo  dmbm  Bo@MoMgdwo  oBmdgmo 54
(390mb30sbmds  44%) odmygmxzo 0dbs ©95jaool doMomso 3MmMmEJ@ol Laboom,
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535bm9b, boBHB0Mmgds FoMmodosMms 1939 6-00yMBsMgMdsdo o bo@Gdm bsfeddo 55
90090 0dbs  10%-0560 5dmbogerosbmdom. bo@®mo®mgdol F9wgas® 900 543l
060&®M Bsfo®dol 56 oMqdsLsi 330609 MoMmIbMdOm (Q5dMBOgE0sbMds 3%).

900900 ¥96B0dosbmwol 54 boG®mm  xaMaol  smygbom  sdmymazow  0dbs
53060339600 57 99%-0560 958mbogzmosbmdom, Gmdgmoi 9993560 046s 3mbgblogools
959430590 5OMT>EME 530 JOM6 41a s 41f BHO0oE03wMO LobEYdob Fo@dmddbom,
Cu(OAc)2 - H20 35@5000BsGH™mOm0l  0sbslifimgdoom [176]. dowgdme odbs gbodsdolo
0005bM[4,5-e]09bbmdusbmergdo 58 (11%) s 59 (9%) (gbMogro 1, bggGo 11 s 12).

%@ afead

53 (99%)

l ®)
@@5@@\@ﬂ

54 (44%) (10%) 56 (3%)

l@)
STy

58, R = Ph 57 (99%)
59, R = 4-MeOCgH,

Udg9s 10. 896%030sBMEOL 53 s 0d0EIBM[4,5-e]396BMJLsbBMEgdol 58 s 59 Lobmgbo.
953953900 ©s Mgodi300L 30MHMdgdo: (a) CF3COOH, @mermmero, 110°C, 11 bo; (b) HNOs,
AcOH, 23°C, 30 {o; (c) Pd/C (35¢).), 1 s¢d Hz, EtOH, 23°C, 1 co®g; (g) 2.6 993. se©9300900
41a 56 41f, Cu(OAc)2- H20 (35¢.), Bmermero, 110°C, 35960, 9-15 Loo.
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2.2.3. 3009030 896BMJlsBmgdol, d96B0ToEsBMEGdOL o
000qsB™[4,5-e]896BMmJusbmegdol Fomdmgdwmemagdol bdgdG®veo

dmbos399900
LObMYHBOMGOMO  5E5TBEObOl  doOM30L 93390 BYEDMJLIBMgdols 43-52,

096B0dosbmgdol 53, 54-56, 57 s 030©sbBM[4,5-e]09bbmusbEgdol 58, 59 sboro
Do00mgdmgdol  LEH®IBHMOS IO 0dbs 0bgGMsfomgmo S MWW EHMI00LRBIOO
139dBHOMB3M300l, 'H ©o BC 306m39w-052bo@wemo H9Ddmbsblols  13gdE©O™magGHMOL s
95050 35MB9350MdOL FoLL-L39JGHOMIYEGHMOL Lodwswgdom (bMogwo 4).

096DMJLsBMgdol  43-52 MerGHMI00LGgH B39gdEBHMTo bogmogmgds 43 -l Jmsboddol
g4390sbg Boeswro dsdubodmdo dgobodbgds 205 BsbmdgBH®mBg, bmerm dobo Jgbsdsdolo
5OHMBsGHo  sBormygdol d306g  3o3LmdMmmMIMwo  AoIbsgawgdom  202-204 63-%y
d9L50580b5. b MY BogmMOgMYds 43-1 G900 FsbJdol BMergdo A dodlodwmdoo
050003600905 256 s 284 63-Bg, 0z MMM bogmogMgds 52 -l 257 s 285 63-bBg, ds3ob
OmEs 3500 3OMIsGHE  FoMImgdgdl 50960369350  doGMMMINWO  goIbo3E3wgds
30390 EbOM356 Mdsbdo A Jmobgdol doglodwmdgdom 276-279 s 312-326 63 GHowol
Loga™Mdgby.

0bgmsfomgr  139dBH®do  mobddol  bmergdo 3200-3450 mdsb3o  Fgglodsdgds
096DMmJusBMmergdols 43-52 sdow@o N-H 3dol 35wab@mé s 1520-1590 935680
©IBRMO530) OHHY390L. sdoMo C=0 ddob 35¢gbEGHo dIoL M®bg3zgdo RoJLoMEIOS
1640-1690 05630 FgLods3obO. 5¢0539BEHBOL se30wmEmo C-H 3dol 35¢9b@wemo Mbgzqdo
0906086905  2820-2910 35630  g3zgws  bogmoghgdols  43-57 s  0dosbm[4,5-
e]0gbBmdusbmergdol 58, 59 UL3gddH®Tdo. bo@om 3OHm©MI@gdol 34-36, 54-56 C-NO:2
X3IBoLIMNZ0L Tobol0sMYOYE0 FNIbMJIol Bmengdo Bbgds 1503-1520, 1310-1330 LA!
wds6d0, OMIwgdog 9999y JOgds boGHmMm  XyMRBoL  950YgboLol s FgLodsdoLls
3006O0MYdM 3OMm©d@Egddo  37-39, 57 Bbgds NH2 xawa0lmgol sdobslbosmgdgwro
d05bmddol bmergdo 3308-3326 s 3402 13-1 «ds6do. bsgHmgool 19-23, 53-57 OH-ob
X35B0L 09b0mJdol Dmero 350s36gds 3312-3356 LA 1-by, Fglsdsdols.
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096D0d0sbMgddo 54-56, 60-62 ©J0EIOOMGOVIE JuMOHMBMOIT0 QoIVGdM TH 336
U39dBH®M9gddo  890dRbg3s  ¥9BB0ToIBMmol NH  xamaologol  @sdsbsliosmgdgwo
9BMbsBbLYYIeo Logbswgdo oM™ Lobawg@ol Lsboom L@ 39edo 10.14-10.67 8.6. (ppm)
05680, boewm OH 36Mm@mbgdol 10.82-12.16 mdsbTo. 396B0dosbmmwgddo 54-62 o
096DMmJusBMmgddo 43-52 sMmIs@ o C-H 30mm@EHmbgool GBmbsblmmo Logbswrgdo
05003600905 6.67-8.78 8.6. (ppm) 99956300, 59996 ©dgEgl G9dmbgzg35d0 d96BoTosbmEols
@5 096DMJuoBMmgdol C-4-09b6 5393900900  3OMGHMbo  Lobywg@Hol, C-7-msb
539330609390 3OMEMbo dgGOL (L306-B30bMMO MOMOYMHNJIgYdOL 3MBLEIBES
Lodmoem J=8.5 Hz), bonm C-6-0056 053530609390 3OHmEMbo ©09dg@)-rg3ergol
Loboo L306-L3obmGmo M@MogHNJdggdom Lsdmswme J=8.5 Hz s 2.0 Hz 950s36009ds.
gz9ws  sboewr  B03m09©m90sd0  53bEHBol C-H  36Hm@EHM™bgdo 343509396  Loabownls
303w @o Lobom 1.56-2.30 8.6. 2935600, 9L50580B5.
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gb®omo 4: 5809d0oL 34-39, d9bBmJusbmmgdol  43-52, 396%0doIBMEgdol 53, 54-56, 57, 60-62 > 080©IBM[4,5-
e]096BmgLsbegdol 58, 59 13gdEHO IO dMbs39dg9d0.
# | @eOINs 0.§. v.0.Amax, | ‘H336 L39J@Ovemo dmbaggdgdo BC 396 b3gdBHHMo dsbL
139dBHOM™b3m3 | nm (g €), (0.6. ppm) dmbsigdgdo (0.6. ppm) 1399 BHOMIYGHOME
090 39000l 0 9mbs3999d0
9mbs399900 1306 GJdo
34 JON on | 3351, 2912, - DMSO-ds: 6 1.60-1.76 (m, 6H, Ad), | DMSO-de: 6 27.56 (3 CH), (ESI): m/z (%) =
%NG 2850, 1695, 1.77-1.96 (m, 6H, Ad), 1.96-2.05 (m, | 36.00 (3 CH2), 38.22 (3 CH2), 339.1 (100) [M+Na]
o 1611, 1579 3H, Ad), 6.81 (d, /= 7,9 Hz, 1H, Ar), | 40.39 (C), 114.30 (CH), 117.31
1518, 1448, 6.90 (d, /=8.2 Hz, 1H, Ar), 7.33 (t, / | (CH), 131.31 (CH), 131.63 (C),
=8.2 Hz, 1H, Ar), 9.27 (s, 1H, OH), 135.96 (C), 150.37 (C), 176.03
10.86 (s, 1H, NH) ©)
35 %H @0“ 3434, 2904, - DMSO-ds: 6 1.66-1.78 (m, 6H, Ad), | DMSO-de: 6 27.55 (3 CH), (ESI): m/z (%) =
Y No: | 2849, 1686, 1.87-1.97 (m, 6H, Ad), 1.90-2.12 (m, | 35.85 (3 CH2), 37.88 (3 CHb), 339.2 (100) [M+Na]*
1628, 1589 3H, Ad), 7.27 (d, /=9.1 Hz, 1H, Ar), | 41.37 (C), 108.03 (CH), 111.21
1503, 1468 7.75 (s, 1H, Ar), 7.94 (d, /=9.2 Hz, (CH), 126.06 (CH), 130.40 (C),
1H, Ar), 9.54 (s, 1H, OH), 10.85 (s, 146.36 (C), 154.15 (C), 176.79
1H, NH) (©)
36 %H OH 3094, 2920, - DMSO-ds: 6 1.64-1.80 (m, 6H, Ad), | DMSO-de: 6 27.58 (3 CH), (ESI): m/z (%) =
Q 2851, 1660, 1.85-1.97 (m, 6H, Ad), 2.01-2.06 (m, | 35.93 (3 CH2), 38.42 (3 CH), 339.2 (100) [M+Na]*
DN 1598, 1559 3H, Ad), 6.62 (dd, /=9.2Hz, /=22, | 41.69 (C), 107.27 (CH), 111.40
1505, 1444 1H, Ar), 7.98 (d, /=2.1 Hz, 1H, Ar), | (CH), 128.55 (CH), 129.74 (C),
8.08 (d, /=9.3 Hz, 1H, Ar), 10.57 (s, | 137.05 (C), 164.39 (C), 176.32
1H, OH), 11.17 (s, 1H, NH (C)
37 HHzN on | 3356, 3326, - 9905bmeo-d«: §=7.02(d,] = 1.6 9d905bmero-ds: § =179.57 (C), | (ESI. pos. Mode):
%NG 3291, 2899, Hz, 1H), 6.68-6.74 (m, 2H), 4.90 (s, 146.75 (C), 133.66 (C), 131.64 | oogm6. 287.1715
° 2850, 1646, 4H), 2.11-1.93 (m, 9H), 1.87-1.75 (m, | (C), 117.44 (CH), 115.46 (CH), | (for CyHzN202),
1619, 1544, 6H) 111.24 (CH), 42.81 (C), 40.53 | Bs3mgbos 287.1830

(3 CHy), 38.01 (3 CHy), 30.16
(3 CH)

[M+H+]
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38 @(“ oH | 3356, 3326, - d9mobmero-ds: § 1.73-1.81 (m, 6H, dgoebmero-d4: § 30.16 (3 CH), | MS (ESI): m/z (%) =
{ \Q\NHz 3291, 2899, Ad), 1.92-1.96 (m, 6H, Ad), 2.02— 38.01 (3 CH2), 40.53 (3 CH>), 287.2 (100) [M +
2850, 1646, 2.06 (m, 3H, Ad), 6.63-6.72 (m, 2H, 2 | 42.81 (C), 111.24 (CH), 115.46 | H]*. HRMS (ESI):
1619, 1544 Ar), 6.98 (d,] = 1.9 Hz, 1H, Ar (CH), 117.44 (CH), 131.64 (C), | m/z [M+H]* ;oge6.
133.66 (C), 146.75 (C), 179.57 C17H23N202:
Q) 287.1760; 6s3m3b0s:
287.1747
39 3312, 3006, - 390obmero-ds: § 1.78-1.84 (m, 6H, dgoobmero-d4: § 29.70 (3 CH), | MS (ESI): m/z (%) =
o§ 2906, 2850, Ad), 1.98-2.03 (m, 6H, Ad), 2.04— 37.56 (3 CH2), 40.24 (3 CH>), 309.2 (100) [M+Na]*
N 1629 2.09 (m, 3H, Ad), 6.55 (dd, ] = 8.5 Hz, | 42.47 (C), 113.68 (CH), 114.98
Q ] =2.7Hz, 1H, Ar), 6.69 (d,] = 2.6 (CH), 120.51 (CH), 127.55 (C),
OH Hz, 1H, Ar), 6.75 (d, ] = 8.5 Hz, 1H, 134.69 (C), 151.79 (C), 179.47
Ar), 7.90 (s, 1H, NH) (@)
43 3261, 2900, 205 (0.251) | CDClIs: 6 1.60-2.09 (m, 15H, Ad), CDCls: 6 14.65 (CH3), 28.30 (3 | MS (ESI): m/z (%) =
o§ 2849, 1644, 256 (0.180) | 2.81 (s, 3H, CH3), 7.07 (dd, /= 8.5 CH), 36.59 (3 CH2), 39.46(3 333.1 (100) [M+Na]*.
NH 1623, 1582, 284 (0.116) | Hz, /=2.1 Hz, 1H, Ar),7.43 (s, 1H, CH2), 41.73 (C), 103.09 (CH), HRMS (ESI): m/z
1527 NH), 7.53 (d, /= 8.5 Hz, 1H, Ar), 8.17 | 116.54 (CH), 119.07 (CH), ogme. 333.1579
(d, /=2.0 Hz, 1H, Ar) 135.28 (C), 138.06 (C), 151.49 | CioH2N2NaO2+);
Ns(o (C), 164.13 (C), 176.21 (C) 6o3mgboos 333.1576
[M+Na]*
44 3433, 2901, 203 (0.258) | CDCls: 6 1.71-1.79 (m, 6H, Ad), CDCls: 6 28.19 (3 CH), 36.47 (3 | MS (ESI): m/z (%) =
? 2819, 1665, 312 (0.146) 1.95-1.99 (m, 6H, Ad), 2.08-2.11 (m, | CH2), 39.31 (3 CH2), 41.67 (C), | 395.1 (100) [M+Na*].
o 1620, 1556, 276 (0.073) | 3H, Ad), 7.11-7.19 (m, 1H, Ar), 7.44— | 103.21 (CH), 117.12 (CH), HRMS (ESI): m/z
@ 1523, 1481 7.54 (m, 3H, Ar), 7.58 (s, 1H, NH), 119.57 (CH), 127.20 (C), 127.52 | oogm6. 373.1916

7.62 (d, /= 8.4 Hz, 1H, Ar), 8.20 (dd,
J=6.7, J=3.0 Hz, 2H, Ar), 8.28 (d, /=
2.1 Hz, 1H, Ar)

(CH), 128.96 (2 CH), 131.44 (2
CH), 135.82 (C), 138.51 (C),
151.20 (C), 163.29 (C), 176.28
©

(C24H25N202%);
Bo3mgbos 373.1908
[M+H]*
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45 3434, 2906, 204 (0.353) | CDCls: 6 1.30 (d, /= 6.8 Hz, 6H, 2 CDCls:  23.84 (2 CH3), 28.23 | MS (EL 70 eV): my/z
2851, 1620, 313 (0.281) | CH3), 1.69-1.86 (m, 6H, Ad), 1.98— | (3 CH), 34.34 (CH), 36.52 (3 (%) = 414.3 (30),
1565, 1485 278 (0.126) | 2.02 (m, 6H, Ad), 2.07-2.17 (m, 3H, | CH2), 39.36 (3 CH2), 41.69 (C), | 135.1 (100), 83.9
o Ad), 2.99 (p, /= 6.8 Hz, 1H, CH), 7.12 | 103.20 (CH), 116.99 (CH), (75) [M]. HRMS
@ (dd, /= 8.5 Hz, J=2.2 Hz, 1H, Ar), 119.44 (CH), 124.80 (C), 127.13 | (EL 70 eV): m/z
O NH 7.37(d, J=8.4Hz, 2H, Ar), 7.45 (s, | (2 CH), 127.67 (2 CH), 135.62 | oogcatr.414.2307
1H, NH), 7.64 (d, /= 8.5 Hz, 1H, Ar), | (C), 138.65 (C), 151.16 (C), C7HzoN202")
8.15 (d, /= 8.3 Hz, 2H, Ar), 8.28 (d, / | 152.83 (C), 163.59 (C), 176.25 | Bs3cgbos 414.2301
= 2.2 Hz, 1H, Ar) (C) [M]*
46| o 3259, 2902, 204 (0.419) | CDCls: & 1.56-2.13 (m, 15H, Ad), CDCls: & 28.27 (3 CH), 36.57 (3 | MS (EL 70 eV): m/z
N 2850, 1650, 326 (0.205) | 3.97 (s, 3H, OCH3), 4.02 (s, 3H, CH2), 39.44 (3 CH2), 41.75 (C), | (%) = 432.6 (100),
1620 279 (0.103) | OCH3),6.99 (d, /= 8.4 Hz, 1H, Ar), | 56.20 (CH3), 56.29 (CH3), 135.1 (100), 93.1
N"No 7.11 (dd, /=85 Hz, /=19 Hz, IH, | 103.12 (CH), 110.04 (CH), (14) [M]. HRMS
Q Ar), 7.45 (s, 1H, NH), 7.63 (d, /=85 | 111.18 (CH), 116.89 (CH), (EL, 70 eV): nv/z
W Hz, 1H, Ar), 7.73 (d, /= 1.8 Hz, 1H, | 119.30 (CH), 119.96 (C), 121.23 | oogeath. 432.2049
° Ar),7.83(dd, /=83 Hz, /=19 Hz, | (CH), 13550 (C), 138.75 (C), | (CasH2sN20#");
1H, Ar), 8.27 (d, /= 1.8 Hz, 1H, Ar) | 149.39 (C), 151.26 (C), 152.05 | Bs3cmgBos 432.2036
(C), 163.54 (C), 176.21 (C) [M]*
47 = 3440, 3070, 202 (0.131) | CDCl3: & 1.72-1.79 (m, 6H, Ad),1.95— | CDCLs: § 28.22 (3 CH), 36.51 (3 | MS (EL 70 eV): m/z
= 2909, 2849, 325 (0.124) | 1.99 (m, 6H, Ad), 2.12-2.08 (m, 3H, | CH2), 39.36 (3 CH2), 41.71 (C), | (%) = 378.5 (70)
NZ 1659, 1618, 240 (0.0537) | Ad), 7.13 (dd, /= 8.5 Hz, J=1.9 Hz, | 103.06 (CH), 117.15 (CH), 135.0 (100), 78.9
1575 1H, Ar), 7.16 (dd, /= 48 Hz, J=3.9 | 119.40 (CH), 128.35 (CH), (23) [M]+. HRMS

Lx

pd
T

<

Hz, 1H, thienyl), 7.52 (m, 2H,
thienyl; NH), 7.59 (d, /= 8.5 Hz, 1H,
Ar), 7.83-7.89 (m, 1H, thienyl), 8.24
(d, /=1.8 Hz, 1H, Ar)

129.72 (C), 129.87 (CH), 130.15
(CH), 135.82 (C), 138.41 (C),
150.94 (C), 159.33 (C), 176.24
(@)

(EI, 70 eV): m/z
0gm6. 378.1402
(C22H22N20:S+);
Bo3mgbos 378.1395
[M]
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48 Br 3437, 2902, 206 (0.441) | CDCls: 6 1.74-1.82 (m, 6H, Ad), CDCls: 6 28.26 (3 CH), 36.54 (3 | HRMS (EL 70 eV):
(Er 2849, 1674, 317 (0.328) | 2.00-2.01 (m, 6H, Ad), 2.12-2.14 (m, | CH2), 39.41 (3 CH2), 41.78 (C), | m/z o906
N0 1621, 1571, 3H, Ad), 7.15 (dd, /= 8.4 Hz, /=22 | 103.17 (CH), 117.28 (CH), 450.0943
Q 1530, 1492 Hz, 1H, Ar), 7.39 (t, /= 7.9 Hz, 1H, | 119.91 (CH), 123.12 (C), 126.05 | (C24H2BrN:02*);
Ar), 7.48 (s, 1H, NH), 7.60-7.69 (m, | (CH), 129.03 (C), 130.43 (CH), | 6s3cmgB0s 450.0933
ot 2H, Ar), 8.15 (d, /=7.8 Hz, 1H, Ar), | 130.57 (CH), 134.36 (CH), [M]*
j@ 8.31(d, /= 2.1 Hz, 1H, Ar), 8.38 (d, / | 136.24 (C), 138.35 (C), 151.36
- 1.9 Hz, 1H, Ar) (C), 161.78 (C), 176.28 (C)
49 o 3262, 2898, 202 (0.162) | CDCls: 6 1.74-1.84 (m, 6H, Ad), CDCls: 6 28.32 (3 CH), 36.61 (3 | MS (EL 70 eV): m/z
2850, 1644, 316 (0.0931) | 2.00-2.04 (m, 6H, Ad), 2.11-2.13 (m, | CH2), 39.48 (3 CH2), 41.77 (C), | (%) = 402.01 (90)
1620 277 (0.0511) | 3H, Ad), 3.89 (s, 3H, OCH3), 6.98— | 55.60 (CH3), 103.18 (CH), 135.01 (100), 93.3
A 7.07 (m, 2H, Ar), 7.11 (dd, /= 8.5 Hz, | 114.52 (2 CH), 116.88 (CH), (44), 79.3 (42) [M]-.
J=2.1Hz, 1H, Ar), 7.45 (s, 1H, NH), | 119.30 (CH), 119.92 (C), 129.41 | HRMS (EL, 70 eV):
@ 7.61 (d, /=85 Hz, 1H, Ar), 8.11-8.21 | (2 CH), 135.43 (C), 138.86 (C), | m/zogm6.
QN (m, 2H, Ar), 824 (d, /=19 Hz, 1H, | 151.24(C), 162.42 (C), 163.58 | 402.1943
Ar) (C), 176.19 (C) (C2sH26N20s3+);
@ B53mg605 402.1945
; (M}
50 3434, 2910, 203 (0.211) | CDCls: & 1.76-1.82 (m, 6H, Ad), CDCls: § 28.27 (3 CH), 36.55 (3 | HRMS (EL 70 eV):
2851, 1674, 237 (0.0712) | 1.93-2.04 (m, 6H, Ad), 2.07-2.15 (m, | CH2), 39.43 (3 CH2), 41.78 (C), | m/z g6,
) 1619, 1520 291 (0.0704) | 3H, Ad), 7.11 (dd, /=8.7 Hz, /=2.1 | 103.18 (CH), 117.21 (CH), 450.0943
267 (0.0448) | Hz, 1H, Ar), 7.49 (s, 1H, NH), 7.59— | 119.79 (CH), 126.21 (C), 128.99 | (C2sHzBrN202");
Q 7.73 (m, 4H, Ar), 8.08 (d, /=8.7 Hz, | (2 CH), 132.36 (2 CH), 136.09 | 5303605 450.0950
H 1H, Ar), 8.30 (d, /=2.1 Hz, 1H, Ar | (C), 138.47 (C), 151.34 (C), [M]*

162.48 (C), 176.30 (C
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51 3429, 2907, - CDCls: & 1.75-1.82 (m, 6H, Ad), CDCls: & 28.24 (3 CH), 3653 (3 | MS (EL 70 eV): my/z
2852, 1669, 1.99-2.03 (m, 6H, Ad), 2.09-2.15 (m, | CH2), 39.42 (3 CH2), 41.83 (C), | (%) = 397.2 (35),
1622, 1527 3H, Ad), 7.15 (dd, /=8.7 Hz, J=2.1 | 103.14 (CH), 114.63 (C), 117.51 | 135.1 (100) [M]".
Hz, 1H, Ar), 7.52 (s, 1H, NH), 7.68 (d, | (CH), 118.38 (C), 120.29 (CH), | HRMS (EI, 70 eV):
J=85Hz, 1H, Ar), 7.80 (d, /= 8.0 127.91 (2 CH), 131.24 (C), m/z »gm6.
Hz, 2H, Ar), 8.32 (d, /= 8.4 Hz, 2H, | 132.81 (2 CH), 136.78 (C), 397.1790
Ar), 8.37 (d, /= 2.1 Hz, 1H, Ar) 138.27 (C), 151.55 (C), 161.21 | (CosHzN:02*);
(C), 176.37 (C B53mgb0s 397.1789
[M]*
52 3259, 2900, 204 (0.253) | DMSO-ds: 6 1.70-1.74 (m, 6H, Ad), | DMSO-de: 6 27.63 (3 CH), MS (EL 70 eV): m/z
2849, 1644, 257 (0.178) | 1.90-1.95 (m, 6H, Ad), 2.01-2.05 (m, | 28.65 (CH:), 35.97 (3 CHa), (9%)=354.2 (15),
1618, 1526 285 (0.126) | 3H, Ad), 3.15 (¢, /= 6.3 Hz, 2H, CH2), | 38.24 (3 CH>), 40.94 (C), 57.86 | 135.1 (100) [M]-.
3.26 (s, 3H, OCHs), 3.79 (t, /= 6.4 Hz, | (CH3), 68.43 (CHz), 102.24 HRMS (EL 70 eV):
2H, OCH2), 7.51 (dd, /= 8.6 Hz, J= | (CH), 117.09 (CH), 118.43 mlz o906
1.9 Hz, 1H, Ar), 7.56 (d, /=8.6 Hz, | (CH), 136.37 (C), 13657 (C), | 354.1943
1H, Ar), 8.11 (d, /= 1.8 Hz, 1H, Ar) | 150.09 (C), 164.31 (C), 176.01 | (C2iH26N205");
9.26 (s, 1H, NH) (C B53m360s 354.1942
[M]*
53 2912, 2856, 208 (1.2467) | 8goobmeo-da: 6 1.75-1.93 (m, 6H, | dgmsberemo-ds: § 29.16 (3 CH), | MS (ESI): m/z (%) =
2280, 1778, 291 (0.4080) | Ad), 2.14 (s, 9H, Ad), 6.95-7.04 (m, | 36.57 (C), 36.87 (3 CH:), 40.93 | 269.2 (100) [M+H]".
1663, 1638, 246 (0.2607) | 2H, 2 Ar), 7.48 (d, /= 8.6 Hz, 1H, Ar) | (3 CHa), 99.16 (CH), 115.27 HRMS (ESI): m/z
1503 (CH), 117.07 (CH), 125.51 (C), | oogem6. 269.1654

133.38 (C), 158.05 (C), 160.45
(©)

(Ci7H21N20+)
653m3605 269.1655
[M+H]*
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54 OH 3435, 3016, CDCls: 6 1.80-1.88 (m, 6H, Ad), CDCls: 6 28.21 (3 CH), 35.51 MS (ESI): m/z (%) =
Q‘NO 2906, 2854, 2.10-2.19 (m, 9H, Ad), 6.96 (d, /=8.7 | (C), 36.49 (3 CH>), 41.38 314.2 (100) [M+H]*
2 1626, 1601, Hz, 1H, Ar),7.93 (d, /= 8.6 Hz, 1H, (3CH»), 112.90 (CH), 120.81
HN__N 1509, 1489 Ar), 10.16 (br, s, 1H, NH), 10.82 (s, (C), 128.19 (C), 130.58 (CH),
1H, OH) 137.86 (C), 153.74 (C), 162.58
©
55| ON- OH 3311, 2919, CDCls: § 1.80-1.87 (m, 6H, Ad), CDCls: 6 28.19 (3 CH), 35.92 MS (ESI): m/z (%) =
2850, 1640, 2.03-2.15 (m, 9H, Ad), 7.09 (s, 1H, (C), 36.51 (3 CH2), 41.19 (3 314.1 (100) [M +
1600, 1551 Ar), 8.38 (s, 1H, Ar), 10.67 (s, 1H, CH2), 130.46 (C), 152.16 (C) H]+. HRMS (ESI):
HN_ _N NH) m/z »gme.
314.1505
(C17H20N3O3)*
Bo3mgbos 314.1511
[M+H]*
56 | O2N OH 3850, 2905, CDCls: 6 1.75-1.96 (m, 6H, Ad), CDCls: 6 28.06 (3 CH), 35.98 MS (ESI): m/z (%) =
2852, 1641, 2.04-2.32 (m, 9H, Ad), 8.78 (s, 1H, (C), 36.35 (3 CH2), 41.07 (3 359.2 (95), 301.2
NO2 | 1515 Ar), 10.38 (s, 1H, NH), 12.16 (s, 1H, | CH), 12457 (CH), 132.11 (C), | (100) [M + HJ-.
HN__N OH 134.62(C), 135.81(C), 149.59 HRMS (ESI): m/z
(@) 09m6. 359.1355
(C17H19N4Os)*
Bs3mgzbos 359.1353
[M+H]*
57 OH 3402, 3308, 39mbmero-ds: § 1.55-2.32 (m, 15H, | DMSO-de: 6 27.71 (3 CH), MS (EIL, 70 eV): m/z
Q\NHZ 2910, 1665, Ad), 3.27 (s, 3H, NH2, NH) 6.67 (d, / | 34.83 (C), 38.13 (3 CH2),40.80 | (%) = 283.1 (100),
1639 =29 Hz, 2H, 2 Ar) (3 CH2),101.23 (C),111.77 226 (10) [M]-.
HN__N (CH), 123.09 (C), 137.59 (C), HRMS (EL 70 eV):
159.52 (2 C) m/z »mgme.
283.1685
(C17H21N30+); 653.
283.1683 [M]*+
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58 2901, 2849, 208 CDCls: 6 1.78-1.88 (m, 6H, Ad), CDCls: 6 28.43 (3 CH), 35.64 MS (EL, 70 eV): m/z
o\’/© 1553, 1530 (0.69357) 2.11-2.22 (m, 9H, Ad), 7.47 (d, /=8.7 | (C), 36.71 (3 CH2), 41.66 (3 (%) = 369.2 (100),
,N 303 Hz, 1H, Ar), 7.49-7.57 (m, 3H, CH2), 104.94(CH), 127.51 (2 312.1 (17) [M]+.
(0.40656) Ar),7.66 (br.s, 1H, Ar), 8.27 (dd, /= | CH), 127.61 (C), 129.09 (3 CH), | HRMS (EI, 70 eV):
N NH 237 6.7 Hz, /= 3.0 Hz, 2H, Ar) 131.38 (CH),148.05 (C), 161.91 | m/z mgme.
(0.24706) (C), 162.79 (C) 369.1841
(C24aH23N30+);
Bo3mgbos 369.1833
[M]
59 o— 3072, 3003, 208 (0.1356) | CDCls: 6 1.78-1.88 (m, 6H, Ad), CDCls: & 28.42 (3 CH), 35.62 MS (EIL, 70 eV): m/z
2903, 2847, 308 2.10-2.24 (m, 9H, Ad), 3.90 (s, 3H, (C), 36.69 (3 CH2), 41.62 (3 (%) = 399.1 (100),
1610, 1529, (0.075348) CHs0), 6.95-7.09 (m, 2H, Ar),7.46 (d, | CH2), 55.61(CHs), 104.87 (2 342.1 (58), 171.2
0 N 1498 253 J=8.6 Hz, 1H, Ar), 7.66 (s, 1H, Ar), CH), 114.56 (2 CH), 120.16 (C), | (25) [M]+. HRMS
(0.027894) 8.27-8.12 (m, 2H, Ar) 129.25 (2 CH), 147.90 (2 C), (EL, 70 eV): m/z
NH 161.83 (2 C), 162.32 (C), 162.97 | 0»9m©.399.1947
N= 20QC) (CsHzsN302+);
\Q Bo3mgb0s 399.1948
[M]*
60 \ 3471, 2904, - CDCls:1.71 — 1.82 (m, 6 H), 2.02 — 163.25 (C 2), 152.68 (C 5), HR-MS (ESL. pos.
o 2847, 2038, 2.12 (m,9H),3.97 (s, 3H), 6.89(d,] | 138.65 (C 7a), 130.36 (C 4), Mode):
QNO2 1636, 1585, =89,1H-7),7.85(d,]=8.8 Hz, 1H | 126.99 (CH 6), 123.61 (C 3a), 2450MM30WO.
1504, 1448, —-6),10.14 (s, 1 H) 107.49 (CH 7), 57.35 (CHs), 328.1661
HN__N 1390, 1359, 41.18 (3 CH>), 36.89 (3 CHy), (C1s8H22N30:3),
1314 29.23 (C), 28.09 (3 CH) Bo3mgbo

328.1663 [M + H*.
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61 3391, 3063, CDCls: & = 1.62-1.80 (m, 6H), 1.97- | 163.43 (C 2), 151.50 (C 5), HR-MS (ESL pos.
p 2901, 2849, 2.10 (m, 9H), 5.22 (s, 2 H), 6.92 (d, ] = | 138.77 (C 7a), 135.76 (C Ar), | Mode): ;mgm6.
© 2322, 2164, 8.9, 1H), 7.11-7.47 (m, 5H), 7.78 (d,] | 130.26 (C 4), 128.65 (2 CH Ar), | 426.1794
QNOZ 2049, 1857, — 8.9 Hz, 1H), 10.17 (s, 1H), 128.54 (CH6), 12697 2 CH | (C24H2sN3NaOy),
o 1633, 1587, Ar), 126.79 (CH Ar), 124.12 (C | 36598
1502, 1449, 3a), 109.41 (CH 7), 72.16 426.3391 [M + Na-].
1354, 1311 (CHy), 41.17 (3 CHa), 36.35 (3
CHb), 35.45 (C), 28.06 (3 CH)
62 OH 2918, 2850, CDCls: § = 1.69 — 1.84 (m, 6H), 2.0— | 163.66 (C 2), 153.59 (C 5), 136. | HR-MS (ESL. pos.
2366, 1605, 2.15 (m, 4H), 2.18 — 2.27 (m, 5H), 63 (C 3a), 132.11 (C 7a), 124.98 | Mode):
NO2 | 1518, 1483, 3.91 (s, 3H), 6.93 (d, ] =89 Hz, 1H~ | (C 4), 117.92 (CH 7), 113.05 o9, 350.1481
NN 1441, 1376, 7), 742 (d,] =8.8 Hz, 1H-6), 11.19 | (CH 6), 41.15 (3 CH2), 36.45 (C1sH21N3NaO3),
1356, 1330 (s, 1H) (C), 36.36 (3 CH2), 32.68 (CHa), | 365J®.  350.1031
28.23 (3 CH) [M + Na‘]
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2.3. 2-(1-50053356H0)-5-30MHMJl0-4-60HMd96bB0IoEsBMeE0do
5¢030¢0M9d0L Mgogaool Tgbfogems

096D000sDBMWOl  doMOM3T0  HEI0WOMIOOL  M9oJ30s S0 MYgbogdom,
39000 9oL Jdgufogeromo  [56]. BsbsE3wgd  B96B0dosbmwdo s 3ooMgdols
95d300L  8080bsMIYMds  ©sTM30YOME0s  JEgdEPmbmwo, 09MHIM©ObsdozMmo  ©s
LGHIOOMO  BOJBHMOYOOL  3mA3gJlid  MOOYOHNJIGEIOSDY, OMIJds  BYYe3wgbs
©59M 3000909905 SN2 09530530 356M59535¢00 8yMBsgMmdol LEGHMYIJBHMMOL dmbgdsby
[183].

B309b 3d930Lfogergom LobmgBomYdME 2-(1-5005356¢0en)-5-300MmJls0-4-
60GHMdEB0ToEsbMTo 54 5 30e0Md0L Mgodios Bbgosalbgs 3oMmmdgddo (bdgds 11).
656396900 0465, M3 dgmo 0MPOEO” FJPNOEOMGOIOLIL FJEHMI30MOMPMOIBOL s6Hgdo
93mdob Loboo NaH -0l g09myggbgdolisl Hoedmoddbgds O-8gmoe (bogmoghgds 60, 5%) s N-
dgmo (603009690 62, 25%) HomOmgdmwgdo. GMmAMOE 0gm InbowmEbgwo, Gms NaH
393300 0gbs 35¢0doL 356M¥MbIEH0m, 539E™boL 5900, 4odmymaow 0dbs Ibmwmp O-
39000o6dMwo  3OGmEnyddo 60  (40%). 9bsErMmA0MMo@,  39¢r0wgdol  39MDdMbOEOL
056sLHMgd0m, 539GH™bol 9®9d0, B39EBOWdOMIOEO® 5 30W0MYOOLLL FoWgdIe 0dbs
0-5¢ 3006400 3OMEYdEo 61 (67%).
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O,N O,N

OH OR
/ /

N N
H 54 5393 ™bo H
CHjl 60, R = Me (40%)
NaH 61, R= CH2C6H4 (67%)
HdY
O,N O,N
2 OH 2 OCH,
Y Y
/ /
@N %N
! H
62 . 60
25% 5%

Udg0s 11. 4-60@OM-5-300OMJB0-2-(1-55956¢)0e)d96D0T0sBMEGdOL e300 0MgdOL
0959309.

2.3.1. 5¢300000gdmMeE0 3OHMmEMJGgool B3gdE o Imbs3gdgdoL Sbserobo

0-> N-5¢3006MH900  36H:M©YIEgd0L  LEHOMIGHMOS DYLGs 0dbs oybowo
HMBC (393960md060Hm3090 360635¢0330560 30m6Hges3os) s HMQC (39@g0mdommagwwo
36535 XJM50 3356EMM0 3m39M9bEMEMds) 9Ju39MH0agbEHIOOL 25dmygbgdom (gbMowro
5). 1-G9or0¢r-4-b0h62-5-30006Hbo-2-(1-503056(90¢)896 bodos bragrdo (62) dmdgmeo
3M6O95(30900 ©sx30JloGms N-CHs (s, 3.98) 0o m® bsbdoMdol C-2 s 7a dmMob, bmerm
Bomboggwgdgmwo  O-H  3m6ges3osdo  s@dmbPbos  dglodsdobs  bsd  s®mIs@mew
bobdo®mdomsb C-4, 5 s 6. bogmoghgds  4(7)-60k-5(6)-G90omfbo-2-(1-
3056901 )896Bobosbraerdo  (60)  a6Mdgew  ©0935BMmbosbo MO0 gMmddggds
3906036905 O-CHs-bs o 90mTo@ero bsbdoMdol C-5 dmemol. O-Bsbsggwgds 4(7)-
60h-5(6)-896Y0¢rbo-2-(1-505056(90¢»)896 Bodoos beagmdo (61) d90degds
©5LGHMJOM 0gbsl boermeo 3M3dgwr ©0s35DMbosbo 3mGgwsgoom H-18 -ls s C-5 -
dm6ob o 5939 PoMmbs33wgdgo N-H-0ob 300693000 b5b3oMds©gdmsb C-2, 7a o 7.

85



3bM0o 5. 6030gM9d9d0L 60, 61 s 62 H, BC-336 s HMBC 836 dmbs399900L sbserobo.

Bogomogigds 60 Bogmogigds 61 Bogmogigds 62
16 I 14 3 4N02 15 NO, 24 2 22 16 7 14 3N 434NO2 OH
TR St B
10 7a
1107 1” 7a - 6 A 98 2” o 7 . 18 20 11 9 Hy 187
1
N 'H 13C HMBC IH? 13C HMBC 13C HMBC
(H—C) (H—C) H (H—C)
CHs | 403 |5751 |C5 398(s) |32.84 |C-27a
OH 11.26 (s) C-4,5,6
1 10.14 10.17 (s) C-2,7a,7
(s)
2 163.4 163.53 163.83
2
3
4 130.5 130.35 125.15
2
4a 123.7 124.12 136.
7 80
5 152.8 151.60 153.76
4
6 695  107.6 C-5,6,7, 692(d) | 1095  C-4,57,7a 7.00(d) 11322  C-4,57,7a
(d) 5 7a
7 791 127.1 | C-4,5,7 7.78 (d) 128.24 | C-4a,5,6, 7.49 118.09 | C-4,5,4a,7a
(d) 5 7a,
7a 138.8 138.86 132.28
1
8 29.40 35.54 37.01
9,13, 2.02- 4134 C-28, 1.97- 41.24 C-2,8, 218 - 40.10 | C-2.8,
14 212 10,11,12,1 | 2.10 (m) 10,11,12,15, = 2.27 (m) 10,11,12,15,
(m) 5,16,17 16,17 16,17
10, 202- 2825 | C- 1.97- 28.15 C- 2.0- 28.40 | C-
12, 212 9,13,14,11 2.10 (m) 9,13,14,11,1 = 2.15 (m) 9,13,14,11,1
15  (m) ,16,17 6,17 6,17
11, 1.71- 3653 | C- 1.62- 36.45 C- 1.69 - 36.62 : C-
16,  1.82 8,9,10,12, = 1.80 (m) 8,9,10,12,13 © 1.84 (m) 8,9,10,12,13
17 (m) 13,14,15 ,14,15 ,14,15
18 522(s) |7225 |C5,
19,20,24
19 135.86
20, 744(d) 12874 | C-18,19,
24 21,23
21, 730(t) | 12689 | C-19,20,24,
23 22
22 724(t) 12622  C-
20,21,23,24
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III o530. 9du39M0396E Mo bsfogmo

M95Jaool  Agegemds, bogmogMgdosms LoLbYIRM3g @s dosmo Reol 360d3bganmds
0LsDEZMHIOM©s Merck-oll ool 5¢doboll oMR0EIBY IRIMYIOME Lo oIoggu by
SiO2 Fasa. 5090036905 bgdms omom s UV oMol obdsdgdom.  bgg@meo
JOMA5GHMPM9300Um30L  Fgo®  LEOOMBPPEI©  49dMmYgbgdme 0dbs  Merck-ob  go®dol
Bogogsagwo (Merck SiOz, Bsfowszgdol bmds 35-70 839, ¢o3o 60 A), bewem guwgb@s
39gLsbobs s 90O HEIEIGHOL Ba®gzo Lbgsslbzs mobsgsmdoo.

H @5 BC, 306m399w-352b0@6H0 69Bmbsblol  139dGHM9gdo 250o090mEos JoLowo
3°MB9g3500md0L 500 MHz Ub3gd@Hemdgdedy Bruker Avance DRX 500. Bsb3o6dsols
Lobogdol LIz bOLLB3GMs DEPT 9du396H0dgb@gdom. H-1BC 39¢gmrmdomm3smo
1399dBH900 PosgdYos CDCl3 sdblbgedo. Jodow®mo Fobs3gergdol asbmdzgdobmazols
9065256 LEIBIOEI©  3959mygbgdme  0odbs  GgBH®sdgmowlowsbo  (TMS).  dosmsero
39MB93500Md0L  oLL-139IBHMIO0 FOPOIMGOME0s bgwlisfymbyg - Finnigan MATI5 (EI) oo
Waters Q-TOF Premier (ESI, pos. mode). 0bg®sfiomgwo 13gd@GH®mgdo gowomgdmwos Bruker
Tensor 27 139d@MMYGHODYY, s0FOH30o "GoldenGate" diamond ATR gomgmeom. B
bgdmEs LEME E0535BMbBJo 4000-400 LI MEEHMS00LFIOHO 1B39JBHMO F9IVGOMWO 065
Agilent 8453 U39dBHM™AgGHOYBY gmobmendo. g9 bGHMO  b5E0BO  BEIMGIMOS
HEKAtech go®dolb 0bl@6mwdgb@ by - Euro EA-CHNS.

©MdoL 3933965 MMS gobloBrgmmwos bywbsfymbg Boetius, 30DMsem@o dmfym-
domdoo PHMKO5 o Gallenkamp-oll  ¢o@mdol  9339M9@16ol  356aLsbw3mgw
bgbsfymbg.

0953963900 s Lofilgobo  603m0gMgdgd0  Jgdgboen  0dbs  Loghom  3mdgMEowmwo
9393 gdolash @s 259mygbgdem 0dbs 3060306 AOLIBMOZ900L Foe9TY. Y39
3oablbgo  259mygbgdol  ob  0dbs  2oLMBMEz9dMEo s vddGso  3bmdowo
UGObIM GO 3OMEIIMJOIOL Q93E0.

1-5005056¢956,3565826307535 (1)
L5399 3d5d0, TGl dMMYGdIo 593L BoH3gNO dsdMO S FoBYsTYz560 dowro,

539096 (3.227 @, 15 80m, 1 933) 1-36)35005356¢356L o (182 d¢w, 1860 ddmem, 124 933)
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306396@®0MgdMe  HaSO4-L.  Lobgsjgom bBotgzl  0b@gblom@o  dmégzol  306HMd9dd0
406056 505H565BYg 2530990l 999, §3900-F3900md0m 9353 gds (18 I, 390 ddme, 26
933) 305633900505535 30 ool 906353wmdsdo. sdol 99dgy Lobgsdaom basGggl yobwmarols
505965l 530096 o MM9396 8 Lor-ob obdsgemdsTo. MOl F9dgas3 derosb 300 @
4obmby. godmymgzo mgme bswgdl gow@HMoggb s M9gEboggb Hyroom byo@mowrmm
95J3050009 ©o 99OMd96. JoMgdMe 3OMEMIBHL blbosh 100 d¢» NaOH-do (10 %
09o0blbsc0o) s BowGHMo396. BOWEHGMIGHL 650G gdb 20 % dsModgs30m
23959mygmR0e Mg bsergdl o E®megzab s M93boggb fywom. bogngdol goddmodols 99dwgy
9000905 2.460 g (13.65 3dmew, 91 %) H98mmdmbligbogdwycro bogmogmqgds 1.
w.@. 173-175°C. 'H NMR (300 MHz, CDCls): 6 = 11.09 (s, 1H), 2.12-1.97 (m, 3 H), 1.96-1.82
(m, 6 H), 1.81-1.53 (m, 6 H) ppm. 653 9900b3935 0GgMo@«trmen dmbsi39d9gdl [184].
1-3000HMJL05q5356)96-3-35MdmME3535 (2)

bodggers 3mEdsd0 BoMY39WsMO, 3MTS3030M00 O MYMAMIYGHOOm, >3o39d9b 20 d¢»
HNO:s (57%), 53039096 4obaols s35Dsbsbg 2-3°C-bg s 53539096 §3900-F3900md00m 40 de»
3M63. 3my06MT:75535L 30Ho-0l 296853 mdsTo. 9939y Lotgodzom Botrgzl 53539096 50 dgw
mgmdb (20%) 1 bo-ob 496353 Mdsdo. dbE Lotgodiom batgal Mds@qdgb 12 g (0.07
9de0) 1-500535639635MdMbg535L (1) s MM9396 2 bLoo-U 2obdsgwrmdsdo 5°C-by. 999y
LoM9god30m 65693l 53039096, 290Memgdoe boggdl BowBHM39b, GgEbsgzgb Hywoom o
530Md9b. 00gd9b 12.5 9 (0.064 dmero, 96%) 603009M9gds 2 MBgOHM 3OOLEIGOoL Loboom
©@@.¢. 200-203°C (god).: 202-203°C [168]). 0.§). U3gd@G®o, v, cm™: 3440; 3200, 2500; 2946, 2908,
2862, 2808; 1712.

3-539}°000M5¢53563)56-1-356003mb3g535 (3)

dgomo 1

3-3000MMJL055356E9b-1-350dMbI75358 (2) (10 @, 0.05 dmero) s 35 dev CH3CN (0.68
dn) 5339096 Lodggers 3MEdsdo BsMg39w0m, 3999530300 s LOH3gm dsdMOM
dsd6M0olL 99939mdom (3900-(3900mdom M3o@9d9b 3mb3 3My0MTzo35L (30 dgw, 0.56 dm).
w9396 1.5 LBo-U 2063530mdsdo 3-5°C-by. ©95di300L O gdol d9dgy LoMgsdszom
656930l de0obE oLl Fgrosh goerdo o godmygmaoe Boewgdl BowEH®Megz9b, GgEbogzgb
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D9eom s 53GM96. 00gd9gb 9.0 ¢ (0.038 dmero, 74%). .@. 252-254°C ([¢rod).: 252-254°C
[168]).
99000 2
L5FYgs 3MEd530 LOMYZISMO, 3FS303000 s MYOHIMIGEHMOm, SMs3l0dgb 35 dew
HNOs (57%), 53039096 4obemols 505B5bsBg 2-3°C-Bg s 98539096 §39m-f3900mdoon 60d¢»
3M63. 3my0MT35535L 30Ho-0b 256853 mdsT0. 9999y Lotgodaom Botrgzl 53539096 80 dgw
mgmdb  (20%) 30 for-ob  gobdsgermdsdo.  dsb@  Botggl Mds@Hgdogh  1-
553563 5639MdMb:4535L (1) (20 9, 0.11 dmero) s 50 I 539GH™boGHOOWUL, «Mm9396 1 Lor-b
3968530 Md5d0 3-8°C-by. 9999 Lo®godzom bsrg3l Ms@gd9gb 300093 9P Mgy 500
Q5 9969396 535300 2 Lo-0b gobdogermdsdo 3°C-Bg. Mgod300l sdMozMgdols 9992
Lo®godom 6693l 9eosb g4obmegdby, 2sdmegdo bogrgdl BowEH®Megz96, MgEboggb
D9oom s 596MMdY6. 009896 MAgOH™ 3M0LEdL 19 g (0.080 dmero, 73%). .@. 252-
254°C ([@og¢).: bgowo, #9db. 3Gm@wd@ol 242-246°C [168]). o.§. b3gd®®o, v, cm™: 3371;
2908, 2854; 1689. 'H NMR (DMSO-ds): 8 12.09 (1H, s, OH); 7.40 (1H, s, NH); 2.08 (3H, s,
Ad), 1.98-1.69 (11 H, m, Ad), 1.55 (3H, s, CHs) ppm. 3C NMR (DMSO-ds, 125 MHz), 6: 177.62,
168.61, 42.06, 41.35, 37.59, 34.95, 28.43, 23.63 ppm.
N-(3-(5-896Bmog»-1H-896B0dos beagn-2-0¢v)sq0s856(956-1-0¢m)spgcdsdoo (5)

0.662y (3.1 9dm) 3,4-©0530bMdIEBMAIbMbol (4) s 0.75 (3.1 9ddm) 3-
53939000 Mo@596E96-1-3503MbTz535L  (3) boGgzo 6 I 3mWoBMLBMOOL T35l
&®039000lowool gogMdo s3bgwgdgb 150-160°C 9 Lom-ol 456353cmdsdo s 8999
9056 100 e figsando. s690@®oegd96 10% NaOH {jgocblbs®om pH 8-9 dqg. odmymagoen
096  boegdl  owGHMoggh, MgEbsgzgb fywoom s  3gdusbom s 53MOLESMGd96
39000 96JmMH0©oEsb s  39Jusbosb. 0wgdgb 1.2 g (3.0 M) 94 % omgod
36O0LGHOIdL. .@. 265-268°C. 'H NMR DMSO: 12.71 (1H, brs NH), 7. 84 (1H, s, NHCO),
7.69 (2H, s, Ar), 7.66-7.41 (6H, m, Ar), 2.21-2.08 ( 3H, m, Ad), 2.03-1.75 (m, 5HAd s 3H CHz),
1.73-1.43 (6H, m, Ad) ppm. 13C NMR (DMSO-ds, 125 MHz), §: 177.61 (C=0), 168.60 (C=0),
145.27, 144.88, 132.54, 130.69, 129.48 (2C), 129.35, 128.34, 128.29, 128.24, 118.31, 116.41,
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111.8, 50.69, 42.06, 41.35, 40.02, 37.59 (3C), 34.95, 28.42 (3C), 23.63 (1C-CHs) ppm. o.{}.
L3gd@®o, v, cm: 3363, 2915, 2861, 1689, 1627, 1550, 1457.
N-(2-58060-5-396%m0¢396000)5005856¢3)96-1-350dmdlsdogo (6)

1.8 3 5000056¢396-1-35M0Mb:5035L (1) 900gd9gb 5 dew SOCL s69gdo 60°C-Bg 1 Lor-ob
3496353 Mds30. 9999y 25dbLbaEL 5309096 s blbosh 30 e ogmorols gog®do.
90090 blbsdL  3900-3900mdom  dsBHgdgb 2.12 o (10 9dmew) 4-d96Dmo-m-
53960gb0sd0bols (4) s 1.39 9w (10 3dm) GHO0g0Esdobol Bzl ogmowols
909600/33g  (800¢/500¢) bs09gzdo. LoMgsdgom bobggl osgbgwrgdgb 40°C-bg 4 Lbo-ob
396353cmdsdo. 8999y 99539096 100 Ao igoerl s 99dgy NaOH (5%) pH=10-00g. 06
B965L yog9b s yodmegdow baergdl BowrGH®e396, ®Ybe39b bgoGHGown® BJog30sdwY s
536Md9b. 009396 1.89 @ (51%, 5 3dm») 603mM0gMHgds 6. Ww®.¢. 265-268°C. TH NMR (DMSO-
de): 6 1.59-1.70 (m, 6H, Ad), 1.83-1.90 (m, 6H, Ad), 1.95-2.01 (m, 3H, Ad), 5.60 (s, 2H, NH>),
6.78 (d, 1H, Ar), 7.04-7.43 (m, 1H, Ar), 7.45-7.53 (m, 2H, Ar), 7.55-7.65 (m, 3H, Ar), 8.16 (s, 1H,
Ar), 8.79 (s, 1H, NH) ppm. 3C NMR (DMSO-ds): 8 28.07 (3 CH), 36.42 (3 CH-2), 42.90 (3 CH>),
41.00 (C), 110.05 (CH), 128.87 (CH), 138.15 (CH), 138.43 (CH), 140.31 (C), 142.51 (C), 143.39,
144.94, 149.13, 169.60 (C), 187.55 (C), 187.98 (C), 198.03 (C) ppm. HR-MS (CI, 70 eV): m/z
096, 374.20 (C24H26N202%); 653mgb0s 374.1997 [M]*

5(6)-896Bmogm-2-(1-5005356F0e)d96B0dosbmeols blobomgbo (7)

0.25 3 (0.7 39me») 5806m5FoL 6 ds?gd9b 2 dew POCIs s 900909096 1 L. Latgodom
65693l Fe00sb §goedo, godmengdoe Boergdl BowEH®Megzgb, 598539096 5% NaOH 6gi3bsgzgb
5 596MOMdY6. 009096 0.23 o (0.7 33me», 99 %) bogmoghgds 7- mgoMo 3OHOLEIWGdOL
Loboom. . 211-213°C. TH NMR (DMSO-ds): 6 12.53 (1H, br.s, NH), 7.85 (1H, s, Ar), 7.74-
7.7288 (2H, m, Ar), 7.66 (1H, t, ]=7.6, Ar), 7.62 (2H, s, Ar), 7.56 (2H, t, ]=7.6), 2.07 (9H, m, Ad),
1.77 (6H, m, Ad) ppm. 3C NMR (DMSO-de): 6 195.63 (C), 138.17, 131.87 (2C), 130.13, 129.32
(4C), 128.28 (4), 123.32 (1C), 40.55(3C), 35.98 (3C), 35.06 (1C), 27.55 (3C) ppm. HR-MS (ESL
pos. Mode): ogm®. 357.1889 (C24H2N20), bsdmgbos 357.1973 [M + H-].
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9ooen 2-(1-s@s8s6c9oan)-1H-896odo@s bragr-5-3508cmfboensho (12)
9900 A (dgds 5).

0.2 3 (1,1 80m) gooe 3,4-05306Mm0dgbbmol Tso358 s 0.2 g (1.1 ddmq) 1-
553963 5639MdMbTs035L  obLboEl 20 I GHmerymendo s 1 de (11 ddmen) POCL.
5M909b 6 Lon. 8999y 9853 Jd9b (yoel o Na2zCO3 s i3erows3z9b gmowsi3gBIEGH0m.
MO0 BBl M93bogad Pywom, sdOMBID aesdgMOl FoMowDY, FowGHMoz9b o
SMOMJwgd9b. 80MgdrIen 9ot oLl 53M0BEHIGd96 39JLsbosb s 0wgdgb 0.1 ¢ (0,3
d0m, 28%) 60300096905 12 ImGMbe 539M0L 3M0LEHIWIOL. . ¢). 246-248°C (39JLsbo).

dgomo B (Lggds 6).

0.20 g (1.24 98mew) 4-(5005356¢)56-1-35(0MJLsToE™M)-3-5806MdIEDMOL Fz535L (10) o 1.4
d¢ SOCl2-ob bb3gbBosl goobmedo s@M©gdgb 3 Lon. J90gy 2°TbLBYEL s gdgb
@5 658l Mg3boggb fywoom s 3gdusbom, s3MMdYB, 00gdgb 0.43 g (1.19 ddme», 96%)
60300096905 12 30OHMJEMmOHOEOL oM0EOL Loboom. .@. 246-248°C

dgomeo C (bdqds 4).

0.21 g (0.61 30me, 1 933) 90 3-(50053563)56-1-35(:dMJlsToE™M)-4-580b6MdIBEDMOEL (15)
8539096 0.30 dg» (100 %, 5.2 ddmew, 8.5 933) dds0Tz535L, 10 A GHMEMMEL, 3MEdsl
13999096 9939995303501 Hgeob 359mboymao dowom s Ba®mgodiom bs69g3L ¢6M9396 11 boo-
ol 296353@mdsdo. 9909y 65693l 530390996, godmymaoe bowrgdl Bow@GHMegab, MgiEbsgzgb
539GH™bom @y 9dMMdIYD. 009396 bogmogMgds 12 (0.17 @, 0.52 d0me», 84%) wrghH™
36O0LGHOgdoL Lsbom. w.@). 246-248°C. TH NMR (500 MHz, DMSO-ds), 8: 12.32 (br, s, 1H),
7.98-8.22 (m, 1H), 7.78 (br, s, 1H), 7.40-7.65 (m, 1H), 4.32 (q, ] = 7.1 Hz, 2H), 2.06-2.12 (m, 9H),
1.75-1.84 (m, 6H), 1.36 (t, ] = 7.1 Hz, 3H). 3C NMR (DMSO-ds, 125 MHz), 6: 165.24 (C), 142.70
(C), 141.88 (C), 137.79 (C), 122.56 (C), 121.96 (CH), 119.95 (CH), 117.73 (CH), 60.05 (CH>),
40.58 (3 CH2), 36.03 (3 CH2), 34.98 (C), 27.59 (3 CH), 14.09 (CHs) ppm. o.{. b3gd®®o, v, cm™:
3300, 2899, 2848, 1696, 1622, 1519. MS (ESI. pos. Mode): godmmawoo 347.1735 (for
C20H24N2NaO2), 6s3m3bos 347.2493 [M + Na*]. Anal. For CooH2N202 (324.42): 958mm3@oo,
%: C 74.04, H 7.46, N 8.64; 6s3mgbos C 73.67, H 7.55, N 8.78.
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Jo20¢» -4-580b62896Be2sdols 3o G fememaBoo (8)

3960390 3530390 (4obmeols 535Hsbs) 50 9w gmsbmel §3gm-{zgommdoo Mo gdgb
53930 Mol (1.43 9, 18.00 3dme», 3 933) dwogeo dmMg30L 3060HMdYddo. soo ool
3990092, BoMgodizom bsg3L »BsBHgdgb 0.82 g (6.00 3dmer, 1 933) 3-5306md96%Bmol Fgo35L s
Botg3b 69396 5 Lor-ol  @obdogermdsdo. 8999y  53090gb  20dblbgerls  353wmd
505mOMJgdgdg s @IMRgboew  dgo®  Fgmorol  gmgMol  3oOMmIwmOoEL
53600LFHOW09b gsbmendo. doomqds 1.10 g (91 %, 5.45 30me») bogmogMgds 8 maghH™m
360LE9d0L Lsboom w.@). 183-185°C (90sbmeo), (¢rod).: 195°C [185]). 'H NMR (300 MHz,
Methanol-ds), 8: 7.75 (d, ] =8.5 Hz, 2H), 6.64 (d, ] = 8.5 Hz, 2H), 4.41 (q, ] = 7.1, 2H), 1.41 (t, ] =
7.1, 3H) ppm.

J0¢w 4-(305056(956-1-35082b500002)896BrsHo (9)

1-50050563963563mb35535L (1) (0.54 @, 3.00 30me», 1 933) BLB0s6 5 de SOCI2-o s batrggls
5M0gd96 1 bLoo-ob As6ds3crmdsdo. d98gy SOCL-U 59mM9d96 3539939, Bgowls Tobsls
blbosb CH2CL-80 (5 dew) s dsdqdgb §i390-f3gmmdom bogmoghgds 8-Ls (0.50y, 3.00
ddme, 1 933) s BHM0gmowsdobol (0.30 g, 3.00 ddmen) 65693l 10 der CH2Cl-8o 1 Lor-ol
3963530mdsdo.  LoMgodzom  Botggzlb 9396 2 Lor-ob  Qsbdsgermdsdo  mmsbols
399396M5¢ M5By (18°C). 999099 LoMgodzom b3l Gerosb 15 der fysedo s Ho@dmddboen
M6 3965L gmnqb 94989mR0 dsdGMOL LsdsEgdom. MOR6I 39bsl 5TMMBID MHgarm NaaSOs-
D9, BoGHM5396 O 5MMMNJWgd9b 35301M3DY. MRIBOE By TYs sl slivyR539996
1393 1Y (Si02, goowsagBOG0/39dusbo, 1/ 3, Re = 0.80). doomgds bogmogemgds 9 (0.70 g, 2.13
d0m, 71 %) »n960m 360LEHIWgdOL Lobom. e.@.188-190°C (wod).: 186-188°C [186], 192°C
[175]). tH NMR (300 MHz, CDCls), 6: 7.93 (d, ] = 8.7 Hz, 2H), 7.56 (d, ] = 8.7 Hz, 2H), 7.38
(s,br, 1H), 4.29 (q, ] = 7.1 Hz, 2H), 2.00-2.09 (m, 3H), 1.84-1.98 (m, 6H), 1.60-1.78 (m, 6H), 1.32
(t,J=7.1 Hz, 3H) ppm.

Jo20¢ 4-(5005056(h56-1-35658025b5000m)-3-b0HH@B96Bersho (10)

3560¢®0M909w 65693l (HNO3 65%, 0.15 d¢», 3.45 80m, 2.30 93 s H2504 98%, 0.22 ¢,

4.1 90m, 2.7 933) 0390-03900md00m M3s@gd9gb 15 {for-ob  gobTogermdsdo 3oy
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393039079 (4obmeools 505Bsbs) 0.49 g (1.50 3dme», 1 933) Bogmogcmgds 9, 2 A dBs®3535
5 1 9w d8s635535 9630M0OL bL3gbBosdo. 30 fo-ol 909y 95309396 yobrerosh
50596l o LaMgodiom BaGggl MMg396 3 Lo-b 2obdsgEMBdIT0 MMIBOL FGd3gMsEHIMSBY
(18° C). 899092 ©™95J305L 056 yobmergd®g (50 dg0) s dsdmymzo ygzomger boergdl
Bow 5396 s Hg3baggh bgoGH®ew® Hg5J3050@Y. bR 3OMEIOL SLYBZIBIE
13939 (L3980, 39Jubsbo / gmowsizgdedo 8/ 1, Re= 0.65). 3000qds 0.40 o (1.1 30w,
72 %) 430m9e0 5396MH0L 60gmgMgds 10. w.3).121-123°C. 'H NMR (500 MHz, CDCls), 6: 10.90
(s, 1H), 9.00 (d, ] = 8.9 Hz, 1H), 8.91 (s, 1H), 8.28 (d, ] = 8.6 Hz, 1H), 4.44 (q, ] = 6.8 Hz, 2H),
2.12-2.21 (m, 3H), 1.97-2.09 (m, 6H), 1.75-1.91 (m, 6H), 1.45 (t, ] = 6.9 Hz, 3H) ppm. 3C NMR
(CDCIs, 125 MHz), 8: 177.55 (C), 164.25 (C), 138.77 (C), 136.43 (CH), 135.56 (C), 127.46 (CH),
124.93 (C), 121.68 (CH), 61.65 (CH), 42.68 (CH), 39.04 (3 CH2), 36.26 (3 CH>), 27.99 (3 CH),
14.27 (CHs) ppm. 0.§}. bdgd@®o, v, cm™: 3354, 2926, 2849, 2353, 2323. MS (ESI. pos. Mode):
09000 395.1583 (C20H24N2NaOs), bodmgboos 395.2888 [M + Na*]. gergdgb@vy®o sbsgrobo:
C20H24N20:5 (372.41): ovgm6. %: C 64.60, H 6.50, N 7.52; 6533605 C 64.85, H 6.64, N 7.77.
J020¢m 4-(5005056(956-1-3508025ls8o0m)-3-58060896Bmscho (11)

0.34 9 (0.90 38mew) 603009905 10 s 0.04 3 3539 0BsEGHMOL (10 % Pd) Pd/C s0053b9096
100 9w gbnyggeos 300dsdo, w853gd9b 30 I gmsbmeol s 9396 Hgowdsolb sGgdo 24
boo-U 4963530 mdsdo  mmebols  3gd39Go@dweatby (18° C). 8989y Latgsjgom bstggl
BowHO396 5 2306 ddbLBIL  3537380Y. by 3OMEAIAL  SLYBM3IBI6
3900530M0LGHO9d00m 10 dew gmsbmerdo. 0gdgb 0.21 ¢ (0.61 ddmer, 68 %) bogmogMgds 11
239600 360LEId0L Lobom. w.@E. 286-288°C. 'H NMR (300 MHz, CDCls), §: 7.58-7.76 (m,
3 H), 435 (q, ] = 7.1 Hz, 2H), 1.86-2.24 (m, 9 H), 1.62-1.86 (m, 6 H), 1.39 (t, ] = 7.1 Hz, 3 H)
ppm. 3C NMR (CDCls, 125 MHz), §: 176.78 (C), 166.34 (C), 139.23 (C), 129.85 (C), 128.09 (C),
123.78 (CH), 121.63 (CH), 119.81 (CH), 60.90 (CH2), 41.63 (C), 39.39 (3 CH2), 36.46 (3 CH>),
28.14 (3 CH), 14.31 (CHs) ppm. o.§. b3gd@®o, v, cm™: 3426, 3363, 3289, 2903, 2849, 2321. MS
(ESIL. pos. Mode): ovgm®overo (for C20H26N2NaOs), bsdmgbos 366.1063 [M+Na*]. gengdgbd®o
565en0B0: C20H26N203 (342.43): ovgm6., %: C 70.15, H 7.65, N 8.18; 653mgbos C 70.33, H7.83, N
8.39.
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5(6)-3560mJbo-2-(1-5005956¢H0)d96B0dosbrmero 21
9900 o)

2.16 9 (12 30m») 5q5396@96-1-3563MbT5535L 1 53699096 SOCI2 (4 dew) s69do 30 foo 50°C-
9. 999093 SOCL 530wgd9b 35398 535N Jgdgenbg s by 3OHMmMIGL blbosb
CH2CL-80 (30 ) 5 9990099 $13907-3000md00 53539096 1 Lor-0b 4963s3wmdsdo 1.83 g (12
90m) 3,4-0053060m396BMOol 5535L5 S 3 I BHEH0gm0Esdobols (20 3dmer) Botggly CH2Cl2-
do (200 9gm). Laergogdaom 656g3L MM9g396 3 Lod MMSbOL FHY39MOEMsDY. 39009y 905@9d9b

Pgoamll (30 O¢w) s FoEgdME MG Bgbsl ymRgb. MmMABME 3gbsl MgEboeggb Hywoom,

5360096 MPywm Na:SOs-Bg, 99992 BoGH©9396 s 5MmMMJwgdgb godblbgwls. dowgdmem
2.61 3 Boergdl blbosb CFs:COOH-do (5 d¢w) o GHmermmerolb (35 de) bségzdo 9 Lo-ol

3963530Md5d0. Boergdls BowGHMo39b, M93boggb Hywom s 39Jusbom s s3MMBYE. 0©gd9b
1.60 ¢ (5.40 33mew) 60300096505 21 -0l MGgO™ 3G0LESIOL. . &. 298-300°C.
d90O™O d)

50 9w IM35¢0d0MS 3MedSdo 5039090 742 dy (2.39 3dmer) 603m0gMH9ds 19 s MBs?gd9gb
G8/Hgowo 2/1 bstrgal. Foedmddbow mgome brlidgbbool ¢ds@gdgb 7 der 10% bs@®owmdols
AMAIL O LoGYodaom bstgal w9396 Mmmabol FH9gd3gMo@MsBg 35 Lo gobdsgzwrmdsdo.
399099 LaMgodom bzl sbg0EHMwgd96 HCl-000 s godmymazow mgm®o 1gemol boenrgdl
R0 EH®5396 o 53MMdY6. 009096 510 dy, 1.72 3dmew, 72%) BogmogMgds 21-L.

. ¢. 298-300°C. 'H NMR (500 MHz, DMSO-ds): &: 12.66 (br.s, 1H), 8.19 (s, 1H), 7.89 (d, ] =
8.3 Hz, 1H), 7.67 (d, ] = 8.4 Hz, 1H), 2.0 — 1.90 (m, 9H), 1.78 — 1.70 (m, 6H) ppm. 3C NMR (125
MHz, DMSO-ds), 6: 167.45 (C), 163.41 (C), 138.66 (C), 135.39 (C), 125.30 (C), 124.11 (CH),
116.10 (CH), 114.04 (CH), 35.78 (3 CH>), 35.16 (C), 27.43 (3 CH) ppm. o.§. L3gd®®o, v, cm™:
2904, 2847, 1690, 1625, 1491.

5(6)-30MmgdLodgmoe-2-(1-5¢s35630e)d96%0doEsbmeo (22)

0.20 g (0.67 30mq») 603m0gMgds 21-b Mdo@ 9096 0.19 3 womowd sewydobols 3oMoOL
L139bBosdo Mo Et20-8o (80 ). Ladgodiom 65693l 99909396 6 L. 8999 93039096,
8539096 KOH (3 9¢», 15%) @ §gols (2 8ew) o 9969396 24 L. 3o9mymaow serwmdobols
95600l 19O Bowgdl BowGHM396 s Mg3boggb EtOAc @s Et20-ol bstrgzom. 89992
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mO969 539bsL 590569096 s 53OMMBID Mfywm NaxSOs-bBg, oW G396 s 53019396
399bLbgEL 353999b9. by 3OMEMIAL SbIRM39096 JOMASEHMAMIROMw 139EHBY (SiO2,
EtOAc / 39dbsbo, 2 / 1, Re= 0.55). 359mygmgow 0d6s 6030096905 22 0.10 ¢ (0.35 3dme», 53%)
36900LxgM0 3MHoLEBHIWgdoL Lobom. wo. @&. 138-140°C. 'H NMR (500 MHz, DMSO-ds), &:
(60 Gom@™Igho), 11.94 (br, s, 1H), 9.00 (s, 1H), 8.95 (s, 1H), 7.81 —7.55 (m, 1H), 7.34 (d, ] =
8.2 Hz, 1H), 7.10 (dd, ] = 8.2, 1.9 Hz, 1H), 7.05 (d, ] = 8.2, 1H), 5.21 (t, ] = 5.7, 1H), 5.07 (¢, ] =
5.7, 1H), 4.55 (d, ] = 5.5, 2H), 4.46 (d, ] = 5.5, 2H), 2.10-1.99 (m, 6H), 1.92-1.83 (m, 12 H), 1.78-
1.63 (m, 12 H) ppm. 3C NMR (DMSO-ds, 125 MHz), §: (m®0 &om®mmdgho) 139.55 (C), 139.52
(C), 132.32 (C), 131.63 (C), 131.50 (C), 130.92 (C), 130.83 (C), 129.50(C), 129.46 (C), 128.57 (C),
125.04 (C), 125.00 (CH), 123.10 (CH). 122.99 (CH), 67.31 (CH2), 62.26 (CH2), 40.76 (3 CH), 40.60
(3 CH), 38.73 (C), 38.00 (C), 36.09 (3 CH), 35.95 (3 CH), 27.64 (3 CH), 27.53 (3 CH) ppm. o..
U39dB®o, v, cm: 3440, 3286, 2904, 2848, 1653, 1608, 1519. HR-MS (ESI. pos. Mode): 0gm6.
283.1810 (for CisH23N20), b53mgbos 283.1812 [M + H-].

50000900l 30egdol BMYsO 3MM39MMs 23-32

0.20 ¢ (0.7 33mqr) 60300096M9ds 21 4 dgw SOCl2 -0 s 2 I 5db. dYEDMETo 5G9 3.5
bon. 890009y 493bLBYL 530 gd9gb 3539999Bg s yzomgE Boergdl blbosb CH2Cl-do s
8539096 530bL (0.7 3dm). La®gogaom Botgzl s3bgegd9gb 3-12 oo gob3ogwrmdsdo. 8999
3539096 30 ¢ fgoerl s 93998539096 8% HCl-om, godmymagow boenrgdl g0 @®mog9b,
9365396, 5998539996 5% EGHGom. 800gdME by 3MMOYIBHL M9Ebogzgb, s9OMd96 ©s
53600L 35096 CH2Cl2-00056.
5(6)-350dmJus80m-2-(1-5005056¢0)d96B0dosbmeo (23). we. @&. 170-172°C. 'H NMR
(500 MHz, DMSO-des), 8: (60 &omdmdgemo), 12.31 (br, s, 2H), 8.06 (s, 2H), 7.89 (s, 1H), 7.80-
7.66 (m, 2H), 7.62-7.31 (m, 2H), 7.19 (s, 1H), 2.17-1.77 (m, 18H), 1.82-1.70 (m, 12H) ppm. BC
NMR (DMSO-ds, 125 MHz), §: (m60 @&omemdgmo) 168.48 (2 C), 156.47 (C), 153.94 (C), 141.93
(C), 139, 97 (C), 133.03 (C), 131.51 (C), 128.58 (C), 127.34 (C), 121.09 (CH), 120.98 (CH), 118.06
(2 CH), 111.13 (2 CH), 41.17 (6 CHz2), 36.59 (6 CH), 35.53 (2 C), 28.14 (6 CH2) ppm. o.§.
L39dA®o, v, cm: 3340, 3185, 2923, 2852, 1658. HR-MS (ESIL. pos. Mode): ogmé. 296.1763 (
CisH2N30), bs3mgbo 296.1717 [M + H-].
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N-(1-5¢059560¢)-2-(1-5005956 &0 )-1H-396%00005Bmen-5(6)-350dmJlsdoo (24). . &.
318-320°C, 'H NMR (500 MHz, DMSO-ds), 6: 7.92 (d, ] = 8.6 Hz, 1H), 7.89 (s, 1H), 7.77 (d, ] =
8.5 Hz, 1H), 5.76 (s, 1H), 2.15 — 2.05 (m, 15H), 1.8 — 1.75 (m, 15H) ppm. 3C NMR (DMSO-ds,
125 MHz), 6, ppm: 165.34 (C), 161.34 (C), 151.84 (C), 126.03 (C), 124.59 (C), 119.09 (CH),
113.41 (CH), 103.47 (CH), 40.86 (3 CH>), 36.09 (C), 35.42 (C), 35.13 (6 CH>), 28.91 (3 CH2), 28.31
(6 CH2) ppm. 0.§. L3gd®®o, v, cm™: 3367, 3072, 3050, 2904, 2848, 1632. HR-MS (ESI. pos.
Mode): 0vgm6. 430.2858 (C2sH3sN30), 653m3bos 430.2850 [M + H*].
5(6)-(N-09000¢303965%06)350dmJusdom-2-(1-5005356¢0e)d96D0dosbmmo  (25). .
&- 244-246°C 'H NMR (500 MHz, CDCls), 8: 10.90 (br, s, 1H), 7.59 (br, s, 2H), 7.17 (d, ] = 8.08,
1H), 3.95-3.45 (m, 4H), 2.55-2.34 (m, 4H), 2.31 (s, 3H), 2.07-1.99 (m, 9H), 1.79-1.70 (m, 6H)
ppm. 3C NMR (CDCls, 125 MHz), &: 164.29 (C), 129.47 (C), 128.60 (2 C), 121.02 (C), 120.92
(CH), 117.71 (CH), 116. 04 (CH), 55.02 (2 CH>), 54.90 (CHs), 45.93 (2 CH>), 41.09 (3 CH2), 36.43
(3 CHa), 35.41(C), 28.12 (3 CH2) ppm. o.§. bL3gdGH®™o, v, cm': 3429, 2923, 2850, 1724, 1611. HR-
MS (ESI. pos. Mode): ovgm6. 379.2498 (C23Hz1N4O), 653mgbos 379.2429 [M + H].

5(6)-(N-(2-Jemem®mg9gbogr) 3560dmdusdom-2-(1-5¢05356¢0¢)896B0dosbmo (32). . ¢&.
155-160°C . *H NMR (400 MHz, DMSO-ds, 6: 1.83-1.72 (m, 6H), 2.14-2.02 (m, 9H), 7.31-7.24
(m, 1H), 7.43-7.35 (m, 1H), 7.56 (dd, J=8.1 Hz, 1.3 Hz, 1H), 7.59 (s, 1H), 7.67 (dd, 7.9 Hz, 1.4 Hz,
1H), 7.81 (dd, ] = 8.4 Hz, ] = Hz, 1.5, 1H), 8.18 (s, 1H), 9.91 (s, 1H), 12.45 (s, 1H) ppm. *C NMR
(DMSO-ds, 125 MHz), 8: 165.89, 135.42, 129.48 (2C), 129.15, 128.18 (2C), 127.41 (2C), 127.08,
121.30, 40.67 (3CH), 39.09 (3 CH2), 35.10 (C), 27.66 (3CH2) ppm. 0.§. b3gd®®o, v, cm: 3414,
3178, 2902, 2848, 1654, 1590. MS (m/z, %): 90.98 (100%), 349.06 (93%), 385.15 (77%).

5(6)-(N-(4-09000g960) 3560dmJlsd0M-2-(1-5005356¢0)d96B0dosbmemo (30). . .
292-294°C . 'H NMR (400 MHz, DMSO-ds, §: m60 @sm@mdg®o: 1.91-1.70 (m, 12H), 2.16 -2.00
(m, 18H), 2.28 (s, 6H), 7.15 (d, J=8.1 Hz, 4H), 7.49 (d, ]=8.2 Hz, 1H), 7.62 (d, ]=8.1 Hz, 1H), 7.69
(m, 4H), 7.77 (s, 2H), 8.01 (s, 1H), 8.25 (s, 1H), 10.08 (d, 2H), 12.33 (d, J=8.8 Hz, 2H) ppm. C
NMR (DMSO-ds, 125 MHz), 8: m60 @Gom@mdgeo: 20.48 (2C), 27.67 (6CHz), 35.05 (2 CHs),
36.11 (6CH>), 40.71 (6 CH2), 110.50, 111.05, 117.72, 118.10, 120.30 (d, 4CH), 128.98 (4CH),
132.14, 132.26, 133.96, 135.78, 36.02, 137.03 (2CH), 142.31, 145.22, 153.76, 154.10, 163.76,
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164.55, 165.90 (2C) ppm. 0.§. b3gdEH®o, v, cm: 3354, 2902, 2847, 1645, 1594. HR-MS (CI. pos.
Mode): 0vgm6. 385.5014 (CsH2/N30), bodmgbos 385.2147 [M-].

5(6)-(N-(3-60@MHmg9bow) 356dmJusdom-2-(1-5¢05356¢0¢)d96Bodosbmmo (31) w. .
167-170°C . 'H NMR (400 MHz, DMSO-ds, 6: 1.86-1.70 (m, 6H), 2.00-2.17 (m, 9H), 7.59 (d,
J=7.6 Hz, 1H), 7.65 (t, ]=8.2 Hz, 1H), 7.86 — 7.78 (m, 1H), 7.94 (dd, /= 8.1, 1.4 Hz, 1H), 8.23 (d, /
=7.9 Hz, 2H), 8.86 (s, 1H), 10.64 (s, 1H), 12.00 (s, 1H) ppm. 3C NMR (DMSO-ds, 125 MHz), é:
27.67 (3CH>), 35.11 (C ), 36.10 (3CH2), 40.68 (3CH>), 114.21, 117.79, 121.30 (d, C), 121.37 (d, C),
121.43, 121.31, 125.08, 127.14, 129.47, 129.99, 140.78, 147.90, 166.60, 171.93 ppm. o.§.
U39dB®o, v, cm: 3117, 2903, 2849, 1651, 1621, 1596 . HR-MS (CI. pos. Mode): ogm6. 416.4724
(C24H24N4Os), 653m3b0s 416.0051[M+].

5(6)-(N-(4-g9bmJuoxgbo) 35mdmgLsdom-2-(1-505356¢0)d96Bodosbmmo  (28) .
&. 270-273°C . 'H NMR (400 MHz, DMSO-ds, 8: 1.70-1.90 (m, 6H), 2.03-2.14 (m, 9H), 6.99 (d, /
- 8.0 Hz, 2H), 7.03 (d, /= 8.8 Hz, 2H), 7.11 (t, /= 7.3 Hz, 1H), 7.38 (t, /= 7.8 Hz, 2H), 7.57 (s,
1H), 7.78 (d, /= 8.4 Hz, 1H), 7.83 (d, /= 8.8 Hz, 2H), 8.15 (s, 1H), 10.21 (s, 1H), 12.36 (s, 1H)
ppm. C NMR (DMSO-ds, 125 MHz), §: 27.67 (3 CHz), 35.03 (C), 36.11 ( 3CH), 40.71 (3CH>),
117.85 (4 CH), 119.31 (2CH), 121.95 (4C), 122.95 (2CH), 129.97 (4 CH), 135.48 (C), 151.81 (C),
157.44 (C), 165.97 (C) ppm. 0.§. L3gd@BH®o, v, cm™: 3369, 3050, 2909, 2847, 1645, 1619, 1603,
1585. HR-MS (CI. pos. Mode): ogm®. 463.5702 (C30H2N302), bs3mgbos 463.2670 [M+].

5(6)-(N-(4-539¢9000Mx9gb0w) 350dMJusd0m-2-(1-5¢05356¢0¢)d96B0dosbmeo (27).
. @. 266-268°C . 'H NMR (400 MHz, DMSO-ds, 8: 1.61-1.91 (m, 6H), 1.97-2.22 (m, 9H), 2.55
(3H), 7.59 (d, /= 8.3 Hz, 1H), 7.81 (d, /= 8.3 Hz, 1H), 7.98 (s, 4H), 8.19 (s, 1H), 10.49 (s, 1H),
12.51 (s, 1H). 26.46 (CHs) ppm. 3C NMR (DMSO-ds, 125 MHz), &: 27.65 (3 CHz2), 35.11 (3 C),
36.08 (3 CH2), 40.64 (3 CH2), 119.32 (3CH), 122.86 (C ), 127.49 (C ), 129.30 (4CH), 131.74 (C ),
144.02 (C ), 164.21 (C), 166.47 (C ), 167.92 (C ), 196.61 (C ) ppm. 0.§. bL3gd@EH®o, v, cm™: 3254,
2903, 2849, 1772, 1661, 1622, 1592, 1521. HR-MS (CI. pos. Mode): ogm®. 414.5115 (CasH2sN302),
6o3mgbos 414.2172 [M+H*].

5(6)-(N-(1H-303965%06) 350dglsd0m-2-(1-500535630w)d96%0do@sbmeo (26). wo. @.

272-274°C . 'H NMR (400 MHz, DMSO-ds), &: 1.52-1.89 (m, 6H), 1.91-2.21 (m, 9H), 3.58 (s, 5H),
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721 (d, /= 7.6 Hz, 1H), 7.60 — 7.47 (m, 2H) ppm. 3C NMR (DMSO-ds, 125 MHz), §: 21.65
(3CH>), 35.03 (1C), 36.08 (3CH), 40.68 (3CH>), 120.87 (d, 2H), 128.55 (CH), 163.56 (CH), 170.13
(C) ppm. 0.§. L3gdA®o, v, cm™: 3473, 3176, 2902, 2848, 1621, 1524. HR-MS (CI. pos. Mode):
096, 364.4839 (C22H2sN40O), bs3mgbos 364. 8950 [M+].
2-(5005356¢)56-1-0¢0)-1H-8396B030005BM0-5-00)(3060Mm0©06-1-0¢0)3gmsbmbo  (29) .
&. 283-286°C. TH NMR (400 MHz, DMSO-ds, 8: 1.69-1.84 (m, 6H), 1.84-1.95 (m, 2H), 1.99-2.13
(m, 9H), 3.53 — 3.40 (m, 2H), 7.36 — 7.22 (m, 1H), 7.46 — 7.38 (m, 1H), 7.54 (s, 1H), 12.22 (s, 1H)
ppm. 3C NMR (DMSO-ds, 125 MHz), 8: 23.96 (CH:), 26.07 (CH2), 27.64 (3CH2), 35.00 (C), 36.09
(3CH), 40.71 (3CHz), 45.97 (CH2), 49.27 (CH>), 176.52 (C) ppm. 0.§}. b3gd@®o, v, cm: 3397,
3181, 2964, 2901, 2848, 1599, 1569, 1523. HR-MS (CI. pos. Mode): 0gm6. 349.4693 (C2HzNsO),
6s3mgbos 349.2157 [M~].

J00¢m 3,4-005806m896Bsh0 (13)
9900MQO )

3.04 9 (20 83me») 3,4-©0530b6MdY6DMOL 5535 2oblbowr 0gbs 50 dgn L. gosbmendo o
03900-3900mdom 15 oo 2560530 mdsd0 ©sds@JdMYe 0dbs 2 e gma0®mBsozs (d=1.84).
300900 Yo30Lx39MH0 Llggbbos sEM®L 6 Lo, 999y dsEHgL 200 A Hyswo s 80
¢ Na:COs pH=8-8¢9. 99909 59mof3eows 2000 9000s39@EoGH0m. mOmasbwmw 1sbsl
09369396 Hyarom, 580Md6 geomdgMol BoMH0WDBY, oW G396 s SMMMJWwgd9b. 00gd96
1.8 g (10 3dmem. 50%) 60gm0gMgds 13 4o30LEBgH 3MOLESWGOL. . ¢. 220-225°C.

39000 )

5.05 g (3530mqr) 3,4-005306md96%Bmol T5535 4obLbo 04bs 50 dgn sdL. goobmendo s 50
9 99000w9b JwmMool s6Mgdo s Yoz0LbBgd LldgbBosl 3gom- fagomdoo 20 ffo
3960530 mdsdo  BsBHgdgh 5 I ®ombowJwmMoEL. s@Mgdab 4.5 ULo. boggdu
RBoEGHM9396, M9bsgzgb  dgmowgbdwmGoom s  $MMdY6. 00mgdgd 5.8 o (71%)
60300096905 13 y530L8396MH0 3M0LEHIOL 30OMJWMOHOEOL Loboom. . ¢). 220-225°C.

dgorogr 3,4-0s80bm836Berscho (15)
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50 3 (33 99me») 3,4-©05306mdgbbmol 35358 50 T SOLMEIMEHME  Fgmsbmerdo
8539096 §390-§3900md0m 3.6 A (50 ddmen) SOCL: 20 Foo-b 96353@mdsdo s 9999
LoG9daom Botg3l 9©0gdab 3 L. 9999 93b39bEMOMYd9D, Mg3boggb boxgHo NaHCO:s
blbooon  pH=8-00g o 5b9bgb gduBHeodiosl (3x50 8¢)150 8¢  90OEs3gGHSGH0.
MOQ96M e 453mbsfi3erowgdl saMm39096, M9gEboggb Bsmowr0sbo fywom, s8GMd6 Miywm
MgSO4+-bg s 5mMm0Jgdgb 25dblbgarls. 009396 5.0 g (30 ddmem, 92 %) bogm0gMgds 15 oo
4530L%396M0 3OOLEXGdOL bLobom. . @&. 109-111°C (wod: 105-110°C).

'H NMR (500 MHz, CDCls): 6 =7.45 (dd, ] =8.0 Hz, ] = 1.8 Hz, 1H), 7.40 (d, ] = 1.8 Hz, 1H), 6.66
(d, ] = 8.1 Hz, 1H), 3.84 (s, 3 H), 3.43 (br, s, 4 H) ppm. *C NMR (125 MHz, CDCls): § = 167.51
(C), 140.54 (C), 133.20 (C), 123.35 (CH), 121.09 (C), 118.40 (CH), 114.99 (CH), 51.79 (CHs) ppm.
0.§). L39dA®o, v, cm': 3435, 3362, 3199, 2943, 1688, 1665, 1624, 1585.
390 3-(5¢05356¢3)36-1-3500MJls5800M)-4-58060mdgbbms@o (16)

1-50058563963500mb3z035L (1) (1.1 g, 6.1 dBmen, 1 933) 50539396 50 e gMmygas
9635 doGs  30e0d5d0, MdsGgdgb 2 Ao (27 90me», 4 933.) SOCL, 3m@dsl 39009996
©139995:30350b @S 5399096 50° 39a39M0@MsDY 20 for-ob gobTogermdsdo. 999y SOCI:
5309096 353990 5F5MOMNJ 909D S JoEGdM dgs® oLl blbosb 30 d¢» CH:2Cl-do.
90090 BBl  3gm-iggmmdom 58539096 2 Lor-ob  s6dsgzermdsdo  dgooen  3,4-
©058060m09bbmo@ol (2.02 g, 12 3dmer, 2 933) ©S GHM0J0Esdobol (3.5 dev, 25 ddm, 4
933) CH2Cl2 -56 bubs®do (100 dew). LoGgodzom 6569g3L 69396 mmobol &gddgmo@m®e®y 3
Lon-0b 2968530 Md580. ©95d300L  FMH3Md0L F9d9y Lodgodgom batg3l Mgibogab
Pymom bgo@®om®  095J3050©Y, 99MMmd96 MgSOs-Bg ©d 5mOMJgdgb godblbgenls
35309090 585000 gdIwbY. 80@gdw 6w 3HMEYIGL bYBS3IBI6 LowozsagErol
1393 1Y. (0mIO930 Bobo: 39JLsbo/gmowsggBodo 3/1). 00gd9b 4 BGMSJ3osL:
I g®sdiz0s: Lafigolo sdobo 236 3 (1.4 ddmer, 12%).
'H NMR (300 MHz, CDCls): § = 8.69 (s, 1H), 8.16 (dd, ] =9.2 Hz, ] = 1.5 Hz, 1H), 7.99 (d, ] =9.2
Hz, 1H), 3.98 (s, 3H) ppm.
II gM5g309: osdogo 18. (60 dy, 0.1 3dmew, 2%). (R=0.25). .@. 287-288 °C. 'H NMR (300
MHz, CDCls): 6 = 8.39 (s, 1H), 7.94 (d, 1.8 Hz, 1H), 7.98 — 7.80 (m, 2H), 7.73 (d, 8.5 Hz, 1H),
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3.90 (s, 3H), 2.13 — 1.78 (m, 30) ppm. 3C NMR (125 MHz, CDCls): 6 = 177.74 (C), 177.42 (C),
166.31 (C), 136.22 (C), 129.87 (C), 127.67 (CH), 127.21 (CH), 127.07 (C), 125.15 (CH),
52.29(CHs), 41.70 (C), 41.46 (C), 39.37 (3 CH2), 39.37 (3 CH2), 36.51 (d, 6 CH), 28.20 (d, 6 CH)
ppm. 0.§. b3gd@G®o, v, cm: 3275 (br, w), 2901 (s), 2850 (s), 1716 (s), 1645 (s), 1491 (s), 1437 (m),
1284 (s), 1221 (s), 1136 (w) cm™.
IIT ¥6ogd3os: 0bmdgemo 17. (78 3y, 0.2 ddm, 4%).
IV 8365g3095: 0Bmdgeo 16 (600 dgy, 1.8 3dme», 30 %). (R=0.15). w.@.200-202 °C.
'H NMR (300 MHz, CDCls): § = 7.83-7,64 (m, 2H), 7.27 (s, Hz, 1H), 6.76 (d, ] = 8.1 Hz, 1H), 4.31
(s, 2H), 3.88 (s, 3H), 2.21 - 1.90 (m, 9 H), 1.91 — 1.66 (m, 6 H) ppm. 3C NMR (125 MHz, CDCls):
& =177.23 (C), 166.83 (C), 146.66 (C), 129.37 (CH), 128.01 (CH), 122.98 (C), 120.41 (C), 116.97
(CH), 51.89(CHs), 41.42 (C), 39.48 (3 CH2), 36.49 (3 CH2), 28.20 (3 CH) ppm. 0.§. b39d@&®o, v,
cm™: 3449 (m), 3341 (d, m), 3200 (m), 2903 (s), 2850 (s), 1717 (m), 1687 (s), 1650 (s), 1624 (s),
1603 (s), 1490 (s),1443 (s), 1328 (s), 1287 (s), 1209 (s), 1105 (m), 993 (s), 639 (m) cm'.

dgorogm 2-(1-5s856¢90¢)896Bodogs bragn-5-3568emgbogrsdo (19)
1) 3goomo.

1.64 o (5 90m, 1 933) 9o 3-(5005396@)96-1-3503MJLod0EM)-4-5306Md76BMoEL (16)
535319096 50 g M35 d0GS 3EdSd0, )dsBHgd9b 2.3 d¢» (100 %, 40 ddmew, 9 933)
d05685535L, 30 A BHMEYIMEL, 3MEdSL 39009990 M38530356L Fywol godmbisgmao
3000 5 BaMgsdiom Bo®gal MmEM9g396 11 bLoo-b Ao6dsgzermdsdo. 939y 636g3L 53039096,
399mygmz0 boargdl o GHM396, MgEbs39b 539B™Mbom s sdMMDIY6. 009096 Bogmogmgds
19 (0.912 g, 2.94 83m, 90 %) »R96@ 3OHOLEIXGOOL bLobom. Ww®.@. 224-226°C. 'H NMR (500
MHz, DMSO-ds): 6 = 12.41 (s, 1H), 8.10 (s, 1H), 7.78 (d, ] = 8.3 Hz, 1H), 7.55 (d, ] = 8.5 Hz, 1H),
3.85(s, 3H), 2.05 (s, 9 H), 1.77-1.73(m, 6H) ppm. 3C NMR (125 MHz, DMSO-ds): § = 166.92 (C),
122.52 (CH), 51.89 (CHs), 40.65 (3 CH2), 36.08(3 CHz2), 35.11 (C), 36.45 (3 CH2), 27.66 (3 CH)
ppm. 0.§. L3gdB®o, v, cm™: 3324 (s), 2906 (s), 2850 (s), 1706 (s), 1622 (s), 1516 (w), 1438 (m),
1410 (m), 1320 (m), 1280 (s), 1214 (w), 1090 (s), 737 (s), 668 (s) cm. HR-MS (ESI. pos. Mode):
399mm3@0os: 333.1579 (for CivH23NaN20:2), 653mgbos: 333.1579 [M + Na*].

2) 99omo.
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989 3y (3 ddmew, 1 933) 390 3-(5Q0356396-1-35MBdMJlodoM)-4-5306mdEBMEL (16)
5039096 50 de  AMAZ9doGs  3Me0dsdo, dsBgdgb 1.7 dow (21 dme», 7 933)
AO0REGHMOMATMTo35L, 15 T GHMEWWMEL, 303l 39009090  M39B5303560L  Fywol
309mloymxro dooom s Bomgsdizom bsmggl MM9g396 7 Lon-b gobdsgzEMdsdo. 99dwgy bsG93L
53039096, 25dmygmgzo bsergdl 309396, GgEbsgzgb Hywoom s 3gdusbom s sdMMdI6.
009096 60300096905 19 (925 g, 2.98 30m», 99 %) MBIOM 3OOLEHIWGOOL Lobom. W.¢. 224-
226°C. 'TH NMR (300 MHz, CDCls): 6 =8.38 (d, ] = 1.4 Hz, 1H), 8.02 (dd, ] =8.7 Hz, ] = 1.5 Hz,
1H), 7.75 (d, ] = 8.6 Hz, 1H), 3.87 (s, 3 H), 2.23 - 1.61 (m, 15 H) ppm. 'H NMR (500 MHz,
CDCls): 6 =8.39 (s, 1H), 8.02 (dd, ] =8.6 Hz, ] = 1.1 Hz, 1H), 7.73 (d, ] = 8.6 Hz, 1H), 4.70 (s, 1H),
3.86 (s, 3H), 2.20 (s, 8 H), 1.73 (q, ] = 12.4 Hz, 8H) ppm. 3C NMR (125 MHz, CDCls): § = 166.32
(C), 163.13 (C), 135.40 (C), 132.19 (C), 127.38 (C), 126.47 (CH), 116.47 (CH), 114.08 (CH), 52.54
(CHs), 40.03 (3 CH), 35.52 (d, C, 3 CH>), 27.76 (3 CH) ppm.

3)9900 M0

50 3¢ 36996 30WdsT0 M398530300m, LIMYZIPIMO S MNYOHTIMIYEHOOM, 5539d9b
3.489 g (21 80m) d900en-3,4-0580b6Mmd)BEBMo@L (15) s 3.785 g (21 ddm) 505356396
3960mbTgo35L. bo6gal MoBHgdgb 15 g 3MWoGMBRMOOL 55358 GHM0Ig0LOE0EOl
99Ol @O dBE bl 53bgrgd9b 140-160°C-Bg 7 L. 303c0BsE00L F0dEOLIMYMDL
50mf)09096 by x396m3560 JOHMIsEHMAMsR00L LydMsEgdom LoliEgds: 3gdLsbo/gmowmsag-
G50 1/1. Ggodi300L ©odmogMgdol 8909y Lotgodiom batgal gbers dwosb 100 dg»
095do. 5690EHMo 9096 5% NaOH {jgocblbstoom pH 9-10-8¢0g. 499mymazoc mgom® bogrgdy
R0 E™5396, M93Ebeggb Pywom s 3gdusbom s SOMBYB. 00gd9b 6.5 3 (21 ddmen) 99 %
60300096905 19 mgm6 360LEIGBL. . @). 224-226°C

2-(50050956¢4)96-1-0em)-1 H-d336B08005BMm-5-35603m300M5Boo (20)

10 9w 363500 d0Ms 3Medsdo smogLgdgb 100 dy (0.3 3dmer) 60300gem9ds 19, MBo@Egdgb 2
9 3000M5H0b30MGL ©s 5 A gmobmel. Lsdgsdgom bBs®gal ¢Mm9396  mmsbols
39939053 MMy 48 L. 999 LoMmgodzom bsegal «ds@gdgb figoerl s Hzarowsggb 50
9 900HEIGHIGH0M MOXIEO. S0OMOI6 Mfywm Boabomdol L xsEBY s SMOMJwgdgb
309bLbgl. 009396 81 8 (0.26 ddm, 81 %) mgMO BgMHOL bogmogMgds 20-U.
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'H NMR (500 MHz, CDsOD): 6 = 8.08 (d, ] = 15.3 Hz, 1H), 8.00 (s, 1H), 7.78 — 7,68 (m, 1H), 7.64
(dd, J = 8.4, 1,3 Hz, 1H), 7.57 (d, 8.4 Hz, 1H),7.54 (d, ] = 8.4, 1H), 3.30 (dd, ] = 3.0, 1.6 Hz, 2H),
2.10- 1.96 (m, 15 H) ppm. 3C NMR (125 MHz, CDCls): § = 173.01 (C), 170.38 (C), 166.12 (C),
128.83 (C), 128.44 (C), 128.14 (C), 122.81 (CH), 122.21 (CH), 42.14 (3 CH2), 37.55 (3 CH2), 36.80
(C), 28.69 (3 CH) ppm. 0.§. b3gd®BH®o, v, cm': 3256 (br.s), 2905 (s), 2852 (s), 1625 (s), 1525 (w),
1452 (w), 1409 (m), 1318 (m). HR-MS (ESI. pos. Mode): 458mmgoos: 311.1754 (CisH22NO),
6s3mgboo: 311.1863 [M + H*].
N-(3-3006m9bo%9600)5005056(956-1-3568bsdocoo (33)

dgomeoo 1) [171]

1-50053563963563mb35535L (1) (9.01 g, 50 3dmer, 1 933) 5053b9d96 100 de» gMNYgEs
9635 doGs  30e0d530, Mds3gdgb 11 g SOCL, 3m@dsl 993909096 ©9399953035ML ©
5009096 1 Lor-ob 96353 mdsdo. d9dgy SOCL: 530wgdgb 35329M8 5omOMJEqdgE By
@5 30090 3go® dobol blbosb 10 de» CH2Cl-do. doegdoen blbs®l (zgom-{iggormdoom
8539096 3-530bmxzgbmerols (5.46 4, 50 d0me, 1 933) ©s GHMogmowsdobols (11 dew,
79.00m¢, 1.6 933) CH2CL -56 bubs®do (50 daw). Lobgsjgom Botg3l mM9g396 mmsbols
3993960535y 3 Lo-0b 256353¢Md580. M75d300L BMOZMYOOL Fgdgy Labgsdsgom
bML3g6BOSL MBoBHJdgb 53998539096 Hywrom, Asdmymazom bsggdl BowEHEML39b, MgEbsgz9b
Dgwoom s 39dbobom s s8MMdY6. 009396 10.85 9§ bogmoghgds 33-ob (40 ddmer, 80%).
w.¢. 187-188°C.
9900 2)

1-500585639635600Mb3z535L (1) (1.092 @, 6 ddme», 1 933.) s PoMmbowrdewmmol (2 dgv, 27
ddmew, 27 933) 5053L9d96 500¢» IMH35¢ndoMs 3d5d0 s s3bggdgb 55 °C- by 1Lom
3960530 mds5d0. 999093 M0MbodmMOEL 530¢gdgb 3539990 9FoMMMJgdgDg o
30090 BSINL bLbosb 10 I IgmoErgbdwrm®odo. JoEgdwe blbsMb (3gm-fzgommdom
50539096  yobmaol  535Bsbsdo Boydmer 20 dr  dgmowrgbdwmModo  goblboer  3-
5306mg39bmemols (0.660 ¢, 30men, 1933) s 10 9w 2M bs@GHEMmowmdol 30M™35MdMbsEOL
£950bLbsGol Bog3d0. Jerm®9630MOEOL LMo ToEJOOL T9dgy Lotgsdom Batggl
5309096 yobeols 5d5sDsbsl s 93Mdgegdgh dmMg3sL Mmabol 3gd3gGo@weaby dmgwro
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©odol 063530 mdsdo. dgmeg Pl RBMAoL BsBsdo odmymzowr bsergdl BowEHMH396,
69369396 Pywom bgo@Mmew® ©95d3090009 s 5dMHMdYb. 00gd9b 1.048 g Bogmog®mgds 33-
ol ™90 BIOOL STMOBM 3OHOLEHIWYOL.

MO0 19bolgsdb 900 BowEHMGL ymxgbh. MmOyobme  ggbsls  MgiEbogab  10%
9sm0odgo30m, 899093 Yoo bgo@com® 095430599, 99MMd96 MgSO+-bg o
SMOMJwgdgb 25dblbganls. godmygmaab 0.447 3 0gMHo BIOOL SAMORME 3M0LEIYOL,
900900 Boegdol LEMEo MomMmEabmds 89500y9bl 1.495 (5.5 8dm», 95%). Re=0.60, w®.d).
187-188°C. 0.§. L3gd®H®o, v, cm™: 3389, 3177, 2901, 2851, 1609, 1532, 1436 cm. 'H NMR
(DMSO-ds): 6 1.59-1.77 (m, 6H, Ad), 1.82-1.92 (m, 6H, Ad), 1.94-2.05 (m, 3H, Ad), 6.36-6.48
(m, 1H, Ar), 6.94-7.08 (m, 2H, Ar), 7.23 (s, 1H, Ar), 8.94 (s, 1H, NH), 9.29 (s, 1H,OH) ppm. 3C
NMR (DMSO-de): 6 27.76 (3 CH), 36.07 (3 CH>), 38.33 (3 CH>), 40.97 (C), 107.45 (CH), 110.23
(CH), 111.02 (CH), 128.99 (CH), 140.44 (C), 157.40 (C), 175.89 (C) ppm.

0bdmdgm980 34-36 domg80l dgorm0os

3963900 353090 (4obeols s35Dsbs) 2.99 g (11 3dm, 1 933) b0gm0gMgds 33 -ob 15 dg»
385635530l bm3gbBosdo MBs@Hgdgb H3gm-i3gommdoo HNOs (65%, 7 9w, 15 3dme, 1.4 933)
5 ool 356353c0mdsdo s LaMgogaom Ba®gal «emgz96 1 Lor-ob As6ds3crmdsdo Mmmsbols
A993965GMM5Bg. 9909y dLbIG6  Yobmgdbg o  godmygmxzow  yzomgw  bowrgdl
BoWEGHM93906 s M9g3boggb fywom bgodMowmem 6god3090g.  Boewgdl s3MIMBIE o
5360LE5wq09b 10 A 9m9bMrdo. 009096 0.86 @ (2.74 3dmem, 25 %) ygomgwo ggdol N-(5-
30009b0-2-609(5299b60¢v)505056(956-1-356827b5do (36) 3M0LEHIWIOL. oW EHOSBHL
5mO™MJqd9b s Mo BsINL SLRMO39096 Lo 3990l 139GHBY.  (IMAMsgzo FoBo:
394b560/900539GGO 3/1). 00gd9b 3 BGsE0L: 306M39wl, (Re= 0.85), 0.10 g (0.33 9dmey, 3
%), fomgwo ggmol 0bmIgOL 34. Igmeg, (Rt = 0.80), y30m9wo 139Mol bogmoghgds 35 (1.39
g, 5.13 mmol, 40 %). dgLs3g BOsJ309, (Re= 0.71), BogmogMgds 36 sMBgboeo bofowro (0.186
&> 0.588 33m, 5 %).60300096 905 36 LErMeEo godmbogso: 1.049 ¢ (3.316 3dme», 30 %).
N-(3-30000mgl0-2-60FOHMBI60¢0)5005956¢)96-1-350dmJlsdoo (34). fomgwo 3HoLEIIdO
©.¢. 155-157°C. 0.§). L3gd@®o, v, cm™: 3351, 2912, 2850, 1695, 1611, 1579 cm™; 'H NMR
(DMSO-ds): 6 1.60-1.76 (m, 6H, Ad), 1.77-1.96 (m, 6H, Ad), 1.96-2.05 (m, 3H, Ad), 6.81 (d, /=
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7,9 Hz, 1H, Ar), 6.90 (d, /= 8.2 Hz, 1H, Ar), 7.33 (t, /= 8.2 Hz, 1H, Ar), 9.27 (s, 1H, OH), 10.86
(s, 1H, NH) ppm; 3C NMR (DMSO-ds): 6 27.56 (3 CH), 36.00 (3 CH2), 38.22 (3 CH2), 40.39 (C),
114.30 (CH), 117.31 (CH), 131.31 (CH), 131.63 (C), 135.96 (C), 150.37 (C), 176.03 (C) ppm. dsbls-
U3gdd®o (ESI): m/z (%) = 339.1 (100) [M + Nal*. gewgdgb@nMo s6s¢robo: mgmMomeo
Ci7H20N204: C, 64.54; H, 6.37; N, 8.86. 6s3mgboos C, 64.03; H, 6.83; N, 8.34.
N-(3-300060mgdlo-4-60¢HMBgb0¢0)5005956¢3)96-1-35GdmJlodoo (35). 430m9E0
3O0LEId0 .3.192-194°C. 0.§. L3gdBH®o, v, cm!: 3434, 2904, 2849, 1686, 1628, 1589. H
NMR (DMSO-ds): 6 1.66-1.78 (m, 6H, Ad), 1.87-1.97 (m, 6H, Ad), 1.90-2.12 (m, 3H, Ad), 7.27
(d, /=9.1 Hz, 1H, Ar), 7.75 (s, 1H, Ar), 7.94 (d, /= 9.2 Hz, 1H, Ar), 9.54 (s, 1H, OH), 10.85 (s,
1H, NH) ppm. 3C NMR (DMSO-ds): & 27.55 (3 CH), 35.85 (3 CH2), 37.88 (3 CH2), 41.37 (C),
108.03 (CH), 111.21 (CH), 126.06 (CH), 130.40 (C), 146.36 (C), 154.15 (C), 176.79 (C) ppm. 9sUL-
139dBH®o(ESI): m/z (%) = 339.2 (100) [M + NaJ*. gegdgb@to sbsewobo: mgm@orwo
Ci7H20N204: C, 64.54; H, 6.37; N, 8.86. 6s3mgboos C, 64.63; H, 6.41; N, 8.61.
N-(5-30006mJl0-2-60¢HMBgb0e0)5s956@F)96-1-35Gdmdusdoo  (36).  dMdo  yz0009w00
360LGHIWgd0, Ww.@. 281-285°C. o.§). L3gd@®o, v, cm™: 3094, 2920, 2851, 1660, 1598, 1559. 'H
NMR (DMSO-de): & 1.64-1.80 (m, 6H, Ad), 1.85-1.97 (m, 6H, Ad), 2.01-2.06 (m, 3H, Ad), 6.62
(dd, /=9.2 Hz, /=22, 1H, Ar), 798 (d, /= 2.1 Hz, 1H, Ar), 8.08 (d, /= 9.3 Hz, 1H, Ar), 10.57 (s,
1H, OH), 11.17 (s, 1H, NH) ppm. 3C NMR (DMSO-ds): & 27.58 (3 CH), 35.93 (3 CH:), 38.42 (3
CH>), 41.69 (C), 107.27 (CH), 111.40 (CH), 128.55 (CH), 129.74 (C), 137.05 (C), 164.39 (C),
176.32 (C) ppm. 85LL-U3gd@B®o (ESI): m/z (%) = 339.2 (100) [M + Na]'. gamgdgbdHwmeo
5b65¢0Bo: mmgmdomwo Ci7H0N204: C, 64.54; H, 6.37; N, 8.86. 653mgbos C, 64.36; H, 6.62; N,
8.90.
603000960905 37-39 300930l Bmas©O IgmMEO3s.
0.100 3 35¢oobs@mmo (5% Pt, 1 % Fe, bsbdodDg) 9dsBgds 0.78 g (2.37 ddme)
bogmogmgds 34-36- 25 do gmsbmendo. Lo®godsom bsg3L 39009096 IPIBOEOSL s
69396 24 Lo-U 2563530 MdST0 MMObOL  Bgd3geed Mg (18°C) fysedsol s69gdo.

3900099 5309396 35390 BIGHMML 2oBOWEHIMH0 s J0MIOME BoGHMOIAL SMOJwgd9b
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393790 535mOJwgd9wbHg. by 3OMOMIAL 9300LGHIWGdE JarmOHmRm®ddo. 0©gdgb
5d0bmsdogdl 37-39.

N-(2-5806m-3-300000dlloggb0¢0)sqs356¢)sb-1-35MdmJlsdoo  (37). (0. 23%) ©O0d
05b5360LRIM 3MHOLEHWGL. e.@. TH NMR (500 MHz, dgmsbmero-ds): § =7.02 (d, ] = 1.6 Hz,
1H), 6.68-6.74 (m, 2H), 4.90 (s, 4H), 2.11-1.93 (m, 9H), 1.87-1.75 (m, 6H) ppm. 3C NMR (125
MHz, Methanol-d4): § = 179.57 (C), 146.75 (C), 133.66 (C), 131.64 (C), 117.44 (CH), 115.46 (CH),
111.24 (CH), 42.81 (C), 40.53 (3 CH>), 38.01 (3 CH2), 30.16 (3 CH) ppm. o.§. 1L3gd&®Mo, v, cm™:
3356, 3326, 3291, 3899, 2850, 1646, 1619, 1544, 1444, 1393, 1247. HR-MS (ESIL. pos. Mode):
0gme. 287.1715 (for Ci7H23N202), bodmgbos 287.1830 [M + H].
N-(4-58060-3-30000mJloggbog)ssdsb@sb-1-35Mdmdlsdoo  (38). godmbogowo: 0.64 @
(2.24 30me», 91%); Grmbo 39Ol 3OoLEId0, ww.@. 200-202°C. 0.§. b3gdG®o, v, cm™: 3356,
3326, 3291, 3899, 2850, 1646, 1619, 1544. 'H NMR (3gosbmeno-ds): 8 1.73-1.81 (m, 6H, Ad),
1.92-1.96 (m, 6H, Ad), 2.02-2.06 (m, 3H, Ad), 6.63-6.72 (m, 2H, 2 Ar), 6.98 (d, ] = 1.9 Hz, 1H,
Ar) ppm. 3C NMR (3gmobmaero-ds): & 30.16 (3 CH), 38.01 (3 CH>), 40.53 (3 CH2), 42.81 (C),
111.24 (CH), 115.46 (CH), 117.44 (CH), 131.64 (C), 133.66 (C), 146.75 (C), 179.57 (C) ppm. MS
(ESI): m/z (%) = 287.2 (100) [M + H]*. HRMS (ESI): m/z [M + H]+ go0mmgeoos Ci7H23N202:
287.1760; bs3mgbos: 287.1747.

N-(2-53806m-5-3000MMJloggboe)sqs9s6E)sb-1-350dmJlsdoo (39). asdmbsgswo 0.67 g (2.34
mmol, 95%); Gbo 53gMHoL 3M0LEWYd0, Ww.?.180-182°C. o.§. B3gd@®o, v, cm™: 3312, 3006,
2906, 2850, 1629. 'H NMR (3g0sbmero-d4): & 1.78-1.84 (m, 6H, Ad), 1.98-2.03 (m, 6H, Ad),
2.04-2.09 (m, 3H, Ad), 6.55 (dd, ] = 8.5 Hz, ] = 2.7 Hz, 1H, Ar), 6.69 (d, ] = 2.6 Hz, 1H, Ar), 6.75
(d, ] =8.5Hz, 1H, Ar), 7.90 (s, 1H, NH) ppm. 3C NMR (390sbmero-d4): § 29.70 (3 CH), 37.56 (3
CH), 40.24 (3 CH»), 42.47 (C), 113.68 (CH), 114.98 (CH), 120.51 (CH), 127.55 (C), 134.69 (C),
151.79 (C), 179.47 (C) ppm. MS (ESI): m/z (%) = 309.2 (100) [M + Na]*. 9w9396&m6o
365¢00b0, godmmzgeomo CizH2N202: C, 71.30; H, 7.74; N, 9.78. 6s3mgbos: C, 71.26; H, 7.78;
N, 9.55.
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N-(2-09000@0d9bmlsbergr-6-060) 5005956 3)96-1-35Gdmls8ogo (43).

bogmogeqgds 38 (92 9y, 0.30 ddme»), Cu(OAc): H2O (19 9y, 0.10 88mew) s ddo6d535
36300l 40 (61 dy, 0.60 3dme») yobmermgzsh dds6ds93530 (2 8en) 50Ygdgb 118°C 7 L.
990009y 5309096 453bLBgL s By 3OMEMIGL SBYRM39996 JOMDsGHMYMITOrE
139GBY (5102, 39dLobo/EtOAc 2:1) s 009996 Bogmoghgds 43 (15 dg, 0.05 ddme», 16%, R =
0.30) 3560LEBIO0 3OHOLEIYGOOL Lsbom, ww.@. 235-237°C. o.§. L3gd@®o, v, cm™: 3261,
2900, 2849, 1644, 1623, 1582, 1527. 'H NMR (CDCls): 6 1.60-2.09 (m, 15H, Ad), 2.81 (s, 3H,
CH3), 7.07 (dd, /= 8.5 Hz, /= 2.1 Hz, 1H, Ar), 7.43 (s, 1H, NH), 7.53 (d, /= 8.5 Hz, 1H, Ar), 8.17
(d, /= 2.0 Hz, 1H, Ar) ppm. ¥C NMR (CDCl): § 14.65 (CHs), 28.30 (3 CH), 36.59 (3 CH2),
39.46(3 CH2), 41.73 (C), 103.09 (CH), 116.54 (CH), 119.07 (CH), 135.28 (C), 138.06 (C), 151.49
(C), 164.13 (C), 176.21 (C) ppm. MS (ESI): m/z (%) = 333.1 (100) [M+Na]*. HRMS (ESI):
3o9mmgzeoo 333.1579 (CisH22N2NaO2*); 6s3mgbos 333.1576 [M+Na]*.

396%mglsbmemgdo 44-49 (3bGogro 1, bggGHo 2-7); BMs0 3MMEgEMMs A

BogmogMgds 38 (1.0 equiv.), Cu(OAc)2 - H20 (0.4 equiv.) o 5¢0©930090L 4la—f (1.0
equiv.) sdLMWMEHYO GHmemedo (10 e/dmer 38) 5Mmgdgb 16-20 Lo-ob gobdsgermdsdo
©0b5-BBMI0L 53565EHOL 25dMmYgbgdom. M9od3008 FMH3MYOOL T9dgy (Fmbo@mEmobyls
3§03 gdbgb by x396m3zs60 JOHMBsBHMAMIB00m), Fodblibgwls s30wgdgb 3539dbYg o
by 36OHMmMIBHL SBMBMs39090 JOMIsGHMYMoxz0me 139G DY. 00gd96 BogmogMgdgdls 44-
49.

N-(2-83960¢0d96BMJusDMEr-6-000)500585639b-1-35Mdmdusdoo  (44).  dogdmer  0dbs
BMAO©0  3OM39OS  A-b FgLsdsdoLO: bogmogeqgds 38 (143dy, 0.5000mq),
Cu(OAc)2 - H20 (408g, 0.2080m¢») s 396Bscrg3ol 41a (53 3y, 0.50 30me») sdLbmErw@m®
Ammerdo (50 d) 53bgergdgb 16 bod s 009396 Bogmog®mgds 44 (93 3y, 0.25 ddmer, 50%,
Re=0.25) JO03s5@mMyMox309 1539GHDg 3oLvRM3900L d90gY (Si02, 39JLsbo/EtOAc 4:1) oo
39590 3M0LEIWGOOL Lobom, w.@). 196-198°C. 0.§. L3gdGH®o, v, cm™: 3433, 3901, 2819, 1665,
1620, 1556, 1523, 1481. 'H NMR (CDCls): § 1.71-1.79 (m, 6H, Ad), 1.95-1.99 (m, 6H, Ad), 2.08—
2.11 (m, 3H, Ad), 7.11-7.19 (m, 1H, Ar), 7.44-7.54 (m, 3H, Ar), 7.58 (s, 1H, NH), 7.62 (d, /= 8.4
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Hz, 1H, Ar), 8.20 (dd, /= 6.7, /= 3.0 Hz, 2H, Ar), 8.28 (d, /= 2.1 Hz, 1H, Ar) ppm. 3C NMR
(CDCls): 6 28.19 (3 CH), 36.47 (3 CH2), 39.31 (3 CH»), 41.67 (C), 103.21 (CH), 117.12 (CH),
119.57 (CH), 127.20 (C), 127.52 (CH), 128.96 (2 CH), 131.44 (2 CH), 135.82 (C), 138.51 (C),
151.20 (C), 163.29 (C), 176.28 (C) ppm. MS (ESI): m/z (%) = 395.1 (100) [M+Na*]. HRMS (ESI):
m/z godmooo 373.1916 ( C24HxsN202+); 653mgbos 373.1908 [M+H |+,
N-[2-(4-0D36Hm30¢08g60¢)396BmJlsBre-6-0¢0]5005956¢3)96-1-35Gdgbo8oo (45).
90090 0d65 BMAS©O 3MME9MOS A-U Fgbsdsdobo: bogmoghgds 38 (100 dp, 0.35
d9me»), Cu(OAc)2 - H2O (30 99, 0.15 9dme») s 4-0bm3OHm3omawgdol 41b (52 dy, 0.35
d0cme0) S0LMEYEHME Emermerdo (30 der) s3bgergdgh 16 Lo s 0EYdgb bogmogmgds 45
(46 dg, 0.11 3dmew, 32%, Re = 0.68) JO™MA>GHMaMo530me 139ADY ALIBMS3900L F909Y
(Si02, hexanes/EtOAc 3:1) mg396Hm 3600L39wgd0l bobom, we.@). 225-226°C. o.§. bdgd@®o, v,
cm: 3434, 2906, 2851, 1620, 1565, 1485. TH NMR (CDCls): 8 1.30 (d, /= 6.8 Hz, 6H, 2 CHz),
1.69-1.86 (m, 6H, Ad), 1.98-2.02 (m, 6H, Ad), 2.07-2.17 (m, 3H, Ad), 2.99 (p, /= 6.8 Hz, 1H,
CH), 7.12 (dd, /= 8.5 Hz, /= 2.2 Hz, 1H, Ar), 7.37 (d, /= 8.4 Hz, 2H, Ar), 7.45 (s, 1H, NH), 7.64
(d, /=8.5 Hz, 1H, Ar), 8.15 (d, /= 8.3 Hz, 2H, Ar), 8.28 (d, /= 2.2 Hz, 1H, Ar) ppm. 3C NMR
(CDCls): & 23.84 (2 CHs), 28.23 (3 CH), 34.34 (CH), 36.52 (3 CHz2), 39.36 (3 CH2), 41.69 (C),
103.20 (CH), 116.99 (CH), 119.44 (CH), 124.80 (C), 127.13 (2 CH), 127.67 (2 CH), 135.62 (C),
138.65 (C), 151.16 (C), 152.83 (C), 163.59 (C), 176.25 (C) ppm. MS (EL 70 eV): m/z (%) = 414.3
(30), 135.1 (100), 83.9 (75) [M]*. HRMS (EIL, 70 eV): m/z 350mm3woeo 414.2307 (C7H30N20:2);
6s3mgbo 414.2301 [M]*.

N-[2-(3,4-c000900mJ0g3960¢0)d96BMJlsBM-6-0¢0] 5005356 E)96-1-350MdmJlsdoo (46).
90090 0d6s BMAd©o 3MME9MOMs A-I FgLsdsdolo: bogmogMgds 38 (100 dp, 0.35
d0mq), Cu(OAc)2 - H20 (30 dp, 0.15 30me») o 3,4-0003900mJLodgbbocrgdoml 41c (58 dy,
0.35 33mew) sdLMEEHNO Gmerrmerdo (30 de) s3bgergdgb 20 bod s 00gd9b Bogmogemgds
46 (10 38y, 0.02 dmen, 7%, Re = 0.25 JOMI>@GMMsx0Mw B39GHDg  golwrmszgdol
09000995102, hexanes/EtOAc 2:1) 99396 360LEgdol Lsbom, w.@. 140-145°C. o.f.
L39d@®o, v, cm™: 3259, 2902, 2850, 1650, 1620. 'H NMR (CDCls): 6 1.56-2.13 (m, 15H, Ad),
3.97 (s, 3H, OCHs), 4.02 (s, 3H, OCHs), 6.99 (d, /= 8.4 Hz, 1H, Ar), 7.11 (dd, /=8.5 Hz, /=1.9
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Hz, 1H, Ar), 7.45 (s, 1H, NH), 7.63 (d, /= 8.5 Hz, 1H, Ar), 7.73 (d, /= 1.8 Hz, 1H, Ar), 7.83 (dd, /
=8.3 Hz, /= 1.9 Hz, 1H, Ar), 8.27 (d, /= 1.8 Hz, 1H, Ar) ppm. 3C NMR (CDCls): § 28.27 (3 CH),
36.57 (3 CH2), 39.44 (3 CH>), 41.75 (C), 56.20 (CHs), 56.29 (CHs), 103.12 (CH), 110.04 (CH),
111.18 (CH), 116.89 (CH), 119.30 (CH), 119.96 (C), 121.23 (CH), 135.50 (C), 138.75 (C), 149.39
(C), 151.26 (C), 152.05 (C), 163.54 (C), 176.21 (C) ppm. MS (EL, 70 eV): m/z (%) = 432.6 (100),
135.1 (100), 93.1 (14) [M]+. HRMS (EL 70 eV): m/z oogm®. 432.2049 (C2sH2sN204); 653360
432.2036 [M]-.

N-[2-(2-000960¢0)396BmgLsBME-6-0¢0]5q05956¢3)96-1-35(>dmJusdoo (47). dowgdwer 0dbs
BMYoO  3OMEIEMOS  A-b Jgbodsdolo: bBogmoghgds 38 (100 dy, 0.35 ddm),
Cu(OAc)2 - H20 (30 dg, 0.15 30m) @5 00mgg6-2-300ds¢0q30©L 41d (39 9, 0.35 ddme»)
LM NEHMO GHmEymerdo (30 Ier) s3bgegdgb 17 bod s 0©0gd9b bogmogMgds 47 (70 Jy,
0.18 8dme», 53%, Rt = 0.70) JOGM@TsGHMmacoxzgome B3g@bg 4olwnmeggdol dgdgy (SiO:,
hexanes/EtOAc 2:1) b&ogowmbgg®o 30oLEswgdol Labom, w.@. 203-205°C. 0.§). b3gd@®o,
v, cm!: 3440, 3070, 2909, 2849, 1659, 1618, 1575. 'H NMR (CDCls): & 1.72-1.79 (m, 6H,
Ad),1.95-1.99 (m, 6H, Ad), 2.12-2.08 (m, 3H, Ad), 7.13 (dd, /= 8.5 Hz, /=19 Hz, 1H, Ar), 7.16
(dd, /= 4.8 Hz, /= 3.9 Hz, 1H, thienyl), 7.52 (m, 2H, thienyl; NH), 7.59 (d, /= 8.5 Hz, 1H, Ar),
7.83-7.89 (m, 1H, thienyl), 8.24 (d, /= 1.8 Hz, 1H, Ar) ppm. ¥C NMR (CDCl): 6 28.22 (3 CH),
36.51 (3 CH2), 39.36 (3 CH2), 41.71 (C), 103.06 (CH), 117.15 (CH), 119.40 (CH), 128.35 (CH),
129.72 (C), 129.87 (CH), 130.15 (CH), 135.82 (C), 138.41 (C), 150.94 (C), 159.33 (C), 176.24 (C)
ppm. MS (EI, 70 eV): m/z (%) = 378.5 (70) 135.0 (100), 78.9 (23) [M]*. HRMS (EI, 70 eV): m/z
399mmgwoo 378.1402 (C22H2N20:5%); Bsdmgbo 378.1395 [M]*.
N-[2-(3-36:1353960¢)dg6BMJlisBMen-6-0¢0 5005056 ¢)96-1-35MdmJusdoo  (48). Fowgdme
0965 BMyo0o 3O 3900196 A-b Fgbodsdobogo: 38 (100 3y, 0.35 8dmer), Cu(OAc): - H20 (30 dy,
0.15 30m) o 3-d03d96%Dswrg3ol 41e (65 dp, 0.35 3dm) SBOBMEIMENMO GHMEIMEdo
(30 9e) 53bggdab 16 Lod s 0Wgdgb bogmogMgds 48 (61 Ty, 0.14 ddme», 39%, Rr = 0.50)
JOMA5GHMaM0x30mw  b3gBDg olBmsgzgdol oy (SiO2, 39dusbo/EtOAc 3:1) dgs0
36O0LEHgdOL Labom, ww.@). 216-218°C. 0.§). L3gdEH®o, v, cm: 3437, 2902, 2849, 1674, 1621,
1571, 1530, 1492. *H NMR (CDCls): § 1.74-1.82 (m, 6H, Ad), 2.00-2.01 (m, 6H, Ad), 2.12-2.14
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(m, 3H, Ad), 7.15 (dd, /= 8.4 Hz, /= 2.2 Hz, 1H, Ar), 7.39 (t, /= 7.9 Hz, 1H, Ar), 7.48 (s, 1H,
NH), 7.60-7.69 (m, 2H, Ar), 8.15 (d, /= 7.8 Hz, 1H, Ar), 8.31 (d, /= 2.1 Hz, 1H, Ar), 8.38 (d, /=
1.9 Hz, 1H, Ar) ppm. 3C NMR (CDCl): 6 28.26 (3 CH), 36.54 (3 CH>), 39.41 (3 CH>), 41.78 (C),
103.17 (CH), 117.28 (CH), 119.91 (CH), 123.12 (C), 126.05 (CH), 129.03 (C), 130.43 (CH), 130.57
(CH), 134.36 (CH), 136.24 (C), 138.35 (C), 151.36 (C), 161.78 (C), 176.28 (C) ppm. HRMS (EI, 70
eV): m/z mgm©oreo 450.0943 (C24H23BrN202+); 6s3mgbo 450.0933 [M]-.
N-[2-(4-8g0>gboggbog)dgbBmglsBmen-6-0¢0 50856396~ 1-35MdmJlsdoo (49). dowgdwme
0465 Bmoo 3OMmEgMOms A-U FgLbodsdols: bogmoghgds 38 (72 dy, 0.25 9dm),
Cu(OAc)2 - H20 (20 39, 0.10 99me») s 4-3900mgdbodgbbocrgdowl 41f (34 9, 0.25 ddme»)
LMY EMEO d96Bmedo (20 Ier) 500gd9b 20 Lo s 0MYd9Yb Bogmogmgds 49 (15 dy, 0.04
d0m, 15%, Re = 0.25) J6m3o@Hmy®mogzome 393Dy 2bRmMo3900L 8939y  (SiO2,
hexanes/EtOAc 3:1) 005 8950 300Gl Lsbom, ww.@). 235-239°C. o.§. bL3gd@®o, v, cm™:
3262, 2898, 2850, 1644, 1620. 'H NMR (CDCls): 6 1.74-1.84 (m, 6H, Ad), 2.00-2.04 (m, 6H, Ad),
2.11-2.13 (m, 3H, Ad), 3.89 (s, 3H, OCHz), 6.98-7.07 (m, 2H, Ar), 7.11 (dd, /= 8.5 Hz, /= 2.1 Hz,
1H, Ar), 7.45 (s, 1H, NH), 7.61 (d, /= 8.5 Hz, 1H, Ar), 8.11-8.21 (m, 2H, Ar), 8.24 (d, /= 1.9 Hz,
1H, Ar) ppm. 3C NMR (CDCls): 6 28.32 (3 CH), 36.61 (3 CH2), 39.48 (3 CH>), 41.77 (C), 55.60
(CH3), 103.18 (CH), 114.52 (2 CH), 116.88 (CH), 119.30 (CH), 119.92 (C), 129.41 (2 CH), 135.43
(C), 138.86 (C), 151.24 (C), 162.42 (C), 163.58 (C), 176.19 (C) ppm. MS (EI, 70 eV): m/z (%) =
402.01 (90) 135.01 (100), 93.3 (44), 79.3 (42) [M]'*. HRMS (EI, 70 eV): m/z 3500mm30¢0
402.1943 (CsH2N20s5%); 653360 402.1945 [M]*.

396%BmJusbmemgdo 33h—j (gbGogro 1, 3gEo 8-10); Bmaso dgommogzs B

Bogmogmagds 38 (1.0 993.), ZnClz (0.3 993.) s 35MOMboE®owL (1.0 9d3.) Jerm®mdYEBMmEdo
(12 /3o 38) 5@©gd9b sBMmEH0L 0bgdEMe sG9do 1352 C-bg 24 boo. 9999y 2odbLBYEL
50M00gdgd9b 353730)9bg s 6y 3OMEIAL SLYBMZ3IOID JOMToGMOBoYE LA BY.
009096 36H™mwJBL 50-52.
N-[2-(4-06>1901539601¢0)d96BmJlsBME-6-0¢0]5005356¢3)96-1-350dmJusdoo  (50). FJogdm
0965 Dm0 3039001965 B-U glisdsdobs: bogmoghgds 38 (70 dp, 0.24 3dmer), ZnCl2 (10

9y, 0.07 30m) s 4-060Hm3Md)EDMboGmowo 42a (44 9y, 0.24 30m») JurmGmdgbbdmdo (3
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) 5@gd9b 24 Lo s 0wgdgb bogmogmgds 50 (19 dy, 0.04 d0me», 17%, Re = 0.60)
JOMA5GHMPMx30mw B3g@Hg FoLMBMegz9d0L 909y (Si02, 39Jusbo/EtOAc 3:1) 9xg96Mm
3O0LE9d0L Lsbom, ww.@. 180-182°C. 0.§. b3gd@®o, v, cm: 3434, 2910, 2851, 1674, 1619,
1520. *H NMR (CDCls): § 1.76-1.82 (m, 6H, Ad), 1.93-2.04 (m, 6H, Ad), 2.07-2.15 (m, 3H, Ad),
7.11 (dd, /= 8.7 Hz, /= 2.1 Hz, 1H, Ar), 7.49 (s, 1H, NH), 7.59-7.73 (m, 4H, Ar), 8.08 (d, /= 8.7
Hz, 1H, Ar), 8.30 (d, /= 2.1 Hz, 1H, Ar) ppm. 3C NMR (CDCl): 6 28.27 (3 CH), 36.55 (3 CH2),
39.43 (3 CH2), 41.78 (C), 103.18 (CH), 117.21 (CH), 119.79 (CH), 126.21 (C), 128.99 (2 CH),
132.36 (2 CH), 136.09 (C), 138.47 (C), 151.34 (C), 162.48 (C), 176.30 (C) ppm. HRMS (EI, 70 eV):
m/ z 3590mm3woo 450.0943 (C2aH2BrN202*); badmgbo 450.0950 [M]-.
N-[2-(4-30560896000)396Bmgusbmer-6-0¢0]s5356E96-1-350dmdusdoo  (51). dowgdwme
0965 BM50 3OHM(390wMS B-I glsdsdolo: bogmoghgds 3b (70 Ty, 0.24 3dmev), ZnCla (10
dy, 0.07 30m) ©539M9BGIMm©obod®mowl 42b (31 dy, 0.24 3dm) Jarm®d)EBMme»do (3
) 5gd96 24 Lo s 00YdI6 bogmogMgds 51 (37 dp, 0.09 ddme», 76%, Re = 0.33)
JOMA5GHMPM730w 139ADY AVMBMO3900L Tgdgy (5102, 39Jusbo/EtOAc 3:1) Mxggem
36O0LGHOgdol Lobom, w.@.> 340°C. o.§. b3gd@®o, v, cm: 3429, 2907, 2852, 2228, 1669,
1622, 1527 cm-1. *H NMR (CDCls): § 1.75-1.82 (m, 6H, Ad), 1.99-2.03 (m, 6H, Ad), 2.09-2.15
(m, 3H, Ad), 7.15 (dd, /= 8.7 Hz, /= 2.1 Hz, 1H, Ar), 7.52 (s, 1H, NH), 7.68 (d, /= 8.5 Hz, 1H,
Ar), 7.80 (d, /= 8.0 Hz, 2H, Ar), 8.32 (d, /= 8.4 Hz, 2H, Ar), 8.37 (d, /= 2.1 Hz, 1H, Ar) ppm. 3C
NMR (CDCls): 6 28.24 (3 CH), 36.53 (3 CH2), 39.42 (3 CH2), 41.83 (C), 103.14 (CH), 114.63 (C),
117.51 (CH), 118.38 (C), 120.29 (CH), 127.91 (2 CH), 131.24 (C), 132.81 (2 CH), 136.78 (C),
138.27 (C), 151.55 (C), 161.21 (C), 176.37 (C) ppm. MS (EI, 70 eV): m/z (%) = 397.2 (35), 135.1
(100) [M]*. HRMS (EL, 70 eV): m/z ogm®omwo 397.1790 (CsH2sN302%); bodmgbo 397.1789
[M]".

N-[2-(2-390>7b09000e)d96BMJLsBME-6-0¢0] 5005356396~ 1-350dMJusdoEo (52). JoMgdmw
0965 BMYo0o 3Mr(3900w96M5 B-b glsdodoboq: Bogmoghgds 29b (70 dy, 0.24 ddme»), ZnCl2 (10
3y, 0.07 89m») s 3-dgomgbodmm3dombo@®mowl 42¢ (20 dy, 0.24 30mn) Jerm®dgbbmedo
(3 ) 50M©Ydgb 24 Lo s 09396 bogmoghgds 52 (16 dy, 0.05 ddmer, 19%, Rf = 0.15)
JO®AsGHMPM530mw B3gB by FoLMBMegz9d0l 939y (SiO2, 39Jusbo/EtOAc 2:1) 9g9e™m
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3O0LE9d0L Lobom, W.3.175-177°C. 0.§). B3gd@®o, v, cm™: 3259, 2900, 2849, 1644, 1618,
1526. 'H NMR (DMSO-ds): 6 1.70-1.74 (m, 6H, Ad), 1.90-1.95 (m, 6H, Ad), 2.01-2.05 (m, 3H,
Ad), 3.15 (t, /= 6.3 Hz, 2H, CH2), 3.26 (s, 3H, OCH3), 3.79 (t, /= 6.4 Hz, 2H, OCH2), 7.51 (dd, /
=8.6 Hz, /= 1.9 Hz, 1H, Ar), 7.56 (d, /= 8.6 Hz, 1H, Ar), 8.11 (d, /= 1.8 Hz, 1H, Ar) 9.26 (s, 1H,
NH) ppm. ¥C NMR (DMSO-ds): 6 27.63 (3 CH), 28.65 (CH>), 35.97 (3 CH2), 38.24 (3 CH2), 40.94
(C), 57.86 (CHz), 68.43 (CH2), 102.24 (CH), 117.09 (CH), 118.43 (CH), 136.37 (C), 136.57 (C),
150.09 (C), 164.31 (C), 176.01 (C) ppm. MS (EIL 70 eV): m/z (%) = 354.2 (15), 135.1 (100) [M]+.
HRMS (EI, 70 eV): m/z 090600 354.1943 (C21H26N203); Bodmgbo 354.1942 [M]-.
2-(1-5005956¢0em)-5-3000HMJl0d96B0dosBMmo (53). BHOOBEHMOATsG535L (0.10 e, 1.30
ddcme) M393 9096 dmEMg30L 306HMdYddo Bo3m0gM9gds 39-U (54 3y, 0.20 Jdmen) Gmerwyemeol
6569300 (5 ). LEOgo3oMm bsMY3L SEMM9dgb 11 b, Ho®dmddboer Boegdl o G396,
693b9396 BHMEMMEom s s9MHMdYE. by 3HMIEL SBBMe39096 JurmOHMmBm®Ido (5
) 250053M0LEBHMGO0m. 009396 Bogmghgds 53 (50 Ty, 0.19 ddmen, 99%) mos Gvbo
36O0LGHOgdoL Labom, ww.@. 220-222°C. 0.§). L3gd@®o, v, cm: 2912, 2856, 2280, 1778, 1663,
1638, 1503. '"H NMR (9905bmeno-ds): § 1.75-1.93 (m, 6H, Ad), 2.14 (s, 9H, Ad), 6.95-7.04 (m,
2H, 2 Ar), 7.48 (d, /= 8.6 Hz, 1H, Ar) ppm. 3C NMR (3gosbmeno-ds): § 29.16 (3 CH), 36.57 (C),
36.87 (3 CHz), 40.93 (3 CH»), 99.16 (CH), 115.27 (CH), 117.07 (CH), 125.51 (C), 133.38 (C),
158.05 (C), 160.45 (C) ppm. MS (ESI): m/z (%) = 269.2 (100) [M + H]*. HRMS (ESI): m/z
0900 269.1654 (Ci7H21N20%); 653mgbo 269.1655 [M + H]*.

6030096gds 54-56 BoMgdols gomEo3s

4obmeols 50sHsbsbg 293090 396%B0dosBmen 53 (1.24 g, 4.60 30mn) LyldgbHoosl
4obmarmgsb dds0dgo3580 (10 dew) (3gm-fizgomdoom ¢dgEHgdgb sBmEzo39L (65%, 0.2 ¢,
4.60 90mer) 5 (Mmool obdsgemdsdo. 9999y LoGgsdom Botg3zl ¢Mm9396 mmsbols
39939M5¢ M5B 15 -0l 296353 mdsdo s Fe0sb yobmargdbg (10 ). godmymaoem
943009 boegdl o GHMo396, Mgboggb fywom bgo@®mo® M9sd3050g s SdMMBIP.
by 36HMm©IBHL SLMBRMe3909b JOMIsBHMaMozome b3gBbg (SiO2, 3gJusbo/EtOAc 3:1).
306390 B6Md300L Loboo godmymangb 603009M9ds 54 (0.64 g, 2.02 ddmer, 44%, Rf = 0.49).
9969 BM5g300L Loboo gsdmoygmagzs bogmogmgds 55 (0.114 g, 0.46 3dme», 10%, Re = 0.32) o
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d9bsdg BOJ300L Lobom 25dMoyMiBs oboEO™ 3MMmYdEo 56 (0.049 g , 0.14 ddmen, 3%, Rt
=0.15).

2-(1-5005856¢0¢0)-5-300MmJl0-4-60EHMHMd96D0ToEsBMEo (54). 290MmYMma0Wwos Y30mgEo
36O0LEHgdoL Labom, ww.@. 188-187°C. 0.§). L3gdE®o, v, cm™: 3435, 3016, 2906, 2854, 1626,
1601, 1509, 1489. 'H NMR (CDCls): 61.80-1.88 (m, 6H, Ad), 2.10-2.19 (m, 9H, Ad), 6.96 (d, /=
8.7 Hz, 1H, Ar), 7.93 (d, /= 8.6 Hz, 1H, Ar), 10.16 (br, s, 1H, NH), 10.82 (s, 1H, OH) ppm. 3C
NMR (CDCls): 6 28.21 (3 CH), 35.51 (C), 36.49 (3 CH2), 41.38 (3CH2), 112.90 (CH), 120.81 (C),
128.19 (C), 130.58 (CH), 137.86 (C), 153.74 (C), 162.58 (C) ppm. MS (ESI): m/z (%) = 314.2 (100)
M + H]. ge0g99b@&nMo sbsemobo: ogmMomero Ci7HwNsOs: C, 65.16; H, 6.11; N, 13.41.
bs3mgboo: C, 65.22; H, 6.19; N, 13.54.
2-(1-3005856&0¢0)-5-300HMJl0-6-60EHMHMd96D0ToEsBMEo (55). Asdmymaowos ygzomgwo
36O0LEHgdoL Labom, ww.@. 258-260°C. 0.§). L3gd@®o, v, cm™: 3311, 2919, 2850, 1640, 1600,
1551. 'H NMR (CDCls): 6 1.80-1.87 (m, 6H, Ad), 2.03-2.15 (m, 9H, Ad), 7.09 (s, 1H, Ar), 8.38 (s,
1H, Ar), 10.67 (s, 1H, NH) ppm. 3C NMR (CDCl): 6 28.19 (3 CH), 35.92 (C), 36.51 (3 CH2),
41.19 (3 CH2), 130.46 (C), 152.16 (C) ppm. MS (ESI): m/z (%) = 314.1 (100) [M + H]*. HRMS
(ESI): m/z go8mmgzeoeo 314.1505 (Ci17H20N303)*; bodmgbos 314.1511 [M + HJ*.
2-(1-5005956¢0em)-5-30MOHMmJlsi0-4,6-c060EMMdGEB0ToEsBmeo (56). 4sdmygmgocos dvydo
430m9e0 3M0LEId0L Labom, we.@. 133-135°C. o.§. L3gdd ™o, v, cm™: 3850, 2905, 2852,
1641, 1515. 'H NMR (CDCl): 8 1.75-1.96 (m, 6H, Ad), 2.04-2.32 (m, 9H, Ad), 8.78 (s, 1H, Ar),
10.38 (s, 1H, NH), 12.16 (s, 1H, OH) ppm. 3C NMR (CDCl): 6 28.06 (3 CH), 35.98 (C), 36.35 (3
CH>), 41.07 (3 CH2), 124.57 (CH), 132.11 (C), 134.62(C), 135.81(C), 149.59 (C) ppm. MS (ESI):
m/z. (%), 359.2 (95), 301.2 (100) [M+H]*. HRMS (ESI): m/z a50mmgrowwo 359.1355
(C17H19N4Os)*; bo3mgbos 359.1353 [M + HJ*.
2-(1-50050560)-4-5306m-5-300MHmJlod6bodosbmeo  (57). Pd/C  (10%, 140 3dp)
8539096 boG®mm bogMml 54 (575 Iy, 1.80 30me») gomsbmendo (60 dm). Lyergodizom LolEgdsls
5309096 5@BMbRBMME 35960L s  §YodoOL sGIMLEBgOMTo (1 @) 9969396 mmsbol
399390535y 24 Lo-b obTogEEMdsTo. Mool ITMOzMYdOL 99y  S(30¢9d96
39B0WA3M0M  39AIODIGHMOL  ©d  sMmOMJgdgd  353mddo  godblbgwl.  0©gd9b
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6030096905 57 (450 3y, 1.6 3dm», 87%) 4530LB9M0 3OOLEIMGdOL Lobom, w.@. 185-190°C
2393LBMe3900L  49M9d9. 0.f. B3gddH®o, v, cm’: 3402, 3308, 2910, 1665, 1639. 'H NMR
(899bmeno-d4): § 1.55-2.32 (m, 15H, Ad), 3.27 (s, 3H, NH2, NH) 6.67 (d, /= 2.9 Hz, 2H, 2 Ar)
ppm. 3C NMR (DMSO-ds): & 27.71 (3 CH), 34.83 (C), 38.13 (3 CH-2), 40.80 (3 CH2), 101.23 (C),
111.77 (CH), 123.09 (C), 137.59 (C), 159.52 (2 C) ppm. MS (EI, 70 eV): m/z (%) = 283.1 (100),
226 (10) [M]*. HRMS (EI, 70 eV): m/z gsdmmgeoo 283.1685 (CizH21N30*); Bodmgbos
283.1683 [M]".

7-(1-5005956¢0¢)-2-839600m-6 H-090005B™[4,5-€]d96Bmgdlsbmemo (58). 530bm senzm3merol
57 (50 9g, 0.14 ddme»), Cu(OAc):2 - H20 (40 g, 0.20 30mer) s 396Bsergldool 41a (162 dy,
0.37 99mq») 65693 GHmermmendo (30 dw) 5©M©gd96 9 Lom-ol gobdogwrmdsdo. 999w
3odbLbgL 530¢9096 3539999Bg s By 3OHMOMIAL SLBMS39396 JOMTSEMYOMIGOWE
139GBY (SiO2, 39JLsbo/EtOAc 2:1) s 009096 bogmoghgds 58 (7 dy, 0.02 ddme», 11%, Rt =
0.45) 393550 3OOLESYOOL Lsbom, ww.@. 303-306°C. 0.§. b3gd@®o, v, cm™: 2901, 2849, 1553
1530. 'H NMR (CDCls): 6 1.78-1.88 (m, 6H, Ad), 2.11-2.22 (m, 9H, Ad), 7.47 (d, /= 8.7 Hz, 1H,
Ar), 7.49-7.57 (m, 3H, Ar),7.66 (br. s, 1H, Ar), 8.27 (dd, /= 6.7 Hz, /= 3.0 Hz, 2H, Ar) ppm. 13C
NMR (CDCls): 6 28.43 (3 CH), 35.64 (C), 36.71 (3 CHz), 41.66 (3 CH:), 104.94 (CH), 127.51 (2
CH), 127.61 (C), 129.09 (3 CH), 131.38 (CH), 148.05 (C), 161.91 (C), 162.79 (C) ppm. MS (EL 70
eV): m/z (%) = 369.2 (100), 312.1 (17) [M]*. HRMS (EI, 70 eV): m/z 350mmgoo 369.1841
(C24H23N30%); bo3mgbos 369.1833 [M]*.

7-(5005056¢0¢0)-2-(4-0gonmJloxgbow)-6 H-080@sbm[4,5-e]d96D00osbmero  (59). s30bm
sen3m3merol 57 (50 9y, 0.14 30mew), Cu(OAc)2-H20 (40 dp, 0.20 90mqr) o 4-
3d900mJLbodgbbsergdool 41f (50 dy, 0.37 ddmen) 65693l GHmEmendo (30 der) s5©WGd9b
15 ULo>-ob @063s30mds8o. 899y 2odblbgwl  sgowgdgb s bgow  3OHMmMIEL
SRMO39096 JOMToG MMz bgg@byg (SiO2, 39Jusbo/EtOAc 3:1). 0©0gd96 Bogmog®mads
59 (12 3y, 0.03 3dme», 9%, Re = 0.25) 3950 3OOLEHIEGO0L Lobom, .. 293-296°C. o.§).
L3gdA®o, v, cm: 3072, 3003, 2903, 2847, 1610, 1529, 1498. 'TH NMR (CDCls): 6 1.78-1.88 (m,
6H, Ad), 2.10-2.24 (m, 9H, Ad), 3.90 (s, 3H, CHs0O), 6.95-7.09 (m, 2H, Ar), 7.46 (d, = 8.6 Hz,
1H, Ar), 7.66 (s, 1H, Ar), 8.27-8.12 (m, 2H, Ar) ppm. C NMR (CDCls): § 28.42 (3 CH), 35.62
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(C), 36.69 (3 CH2), 41.62 (3 CH2), 55.61(CHs), 104.87 (2 CH), 114.56 (2 CH), 120.16 (C), 129.25
(2 CH), 147.90 (2 C), 161.83 (2 C), 162.32 (C), 162.97 (2 C) ppm. MS (EI, 70 eV): m/z (%) = 399.1
(100), 342.1 (58), 171.2 (25) [M]*. HRMS (EI, 70 eV): m/z gasdmmgzeowo 399.1947
(C2sH2sN3027); 653mgbos 399.1948 [M].

4(7)-603c2-5(6)-896boermglio-2-(1-5sos3s6¢h0en)896bodocos bmegro (61)

73 9y (0.51 3dmer) K2CO3 93s@gds 94 9 (0.34 30me») Bogmogemqds 54-b 10 A 539¢™bdo.
LSM9od30m b3l M9396 15 For-ob gobdogermdsdo s dqdgy w9ds@Hgogb 0.06 g (0.34
99me») 396B0dMHMI0EL.LMYsJ30M B3l 500Ydgb 7 Lon-0l gobdsgzermdsdo s 9999y
8w0sb figowwBy. yzomger bowrgdy Bowr(H®a396 @s GYEbegzeb fgwom. byow 3GmEIGL
SRMO39096 Loogsygarol bggddg (SiO2, 3g9dusbo / gomowszgdedo, 2 : 1) (Re = 0.49).
399mygma3qb 81 3y (0.20 30me», 67 %) 603m0ge9ds 61 430090 3OHOLEHIWGdOL Lobom. W. .
208-210°C. *H NMR (500 MHz, CDCls): 6 =10.17 (s, 1H), 7.78 (d, ] = 8.9 Hz, 1H), 7.44 (d, ] = 7.6
Hz, 2H), 7.30 (t, ] =7.4 Hz, 2H), 7.24 (t, ] = 7.3 Hz, 1H), 6.92 (d, ] = 8.9, 1 H), 5.22 (s, 2 H), 1.97-
2.10 (m, 9 H), 1.62-1.80 (m, 6 H) ppm. 3C NMR (CDClIs, 125 MHz): § = 163.53 (C), 151.60 (C),
138.86 (C), 135.86 (C Ar), 130.35 (C), 128.74 (2 CH Ar), 128.24 (CH), 126.89 (2 CH Ar), 126.22
(CH Ar), 124.12 (C), 109.50 (CH), 72.25 (CH2), 41.24 (3 CH2), 36.45 (3 CH>), 35.54 (C), 28.15 (3
CH) ppm. 0.§. b39d@®o, v, cm™: 3391, 3063, 2901, 2849, 2322, 2164, 2049, 1857, 1633, 1587,
1502, HR-MS (ESI. pos. Mode): 259mm3wowo. 426.1794 (C2sH2sN3NaOs), bodmgbos 426.3391
[M + Na+]. 900999660 5bserobo C24HsN3Os3 (403.19): asdmmgeoro. C 71.44, H 6.25, N
10.41; 653mgbos C 71.47, H 6.32, N 10.10.

4(7)-60dm-5(6)-89032b0-2-(1-5005056¢90¢1)896B0odogos bmero (60)

67 20 (0.21 80m», 1 933) 60300096905 54 s 30 g (0.21 3dme», 1 933) K2COsbbbosb 20 de»
5393™bdo s bstrg3l MEMmg396 10 for-ob gob3ogwmdsdo. 9909y MBs@9gdgb 15 g dgmoen
00mEoEL ©s flomgo gghol LoMgsdzom b6s6gal ¢Mm9396 32 Lom-ol 296353 mdsTo.
095J300L ©FM36M9d0L 939y LoMgodizom Batgal sibsggh 50 der figserdo s yzomgwro
1960l 259mymRo Boergdl BowGHMo396 s MYEbeggb. by 3OHMMIGL SbBN839096
139Gy (Lorogzsggaro, 39dbsbo/gmomszg@e®o, 2/ 1) (Re=0.37). 00996 28 dy (0.08 30mey,
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40%) 60300096905 60 yz0m9geo 3MOLEIWGdOL Lobom. w.@. 139-142°C. 'TH NMR (500 MHz,
CDCl3): 6 =10.20 (s, 1 H), 791 (d,]=8.8Hz, 1 H-6),6.95(d,] =89,1 H-7), 4.03 (s, 3 H), 2.02
—2.12 (m, 9 H), 1.71 — 1.82 (m, 6 H) ppm. 3C NMR (CDClIs, 125 MHz): § = 163.42 (C 2), 152.84
(C5),138.81 (C 7a), 130.52 (C 4), 127.15 (CH 7), 123.77 (C 4a), 107.65 (CH 6), 57.51 (CHs), 41.34
(3 CH2), 36.53 (3 CHz), 29.40 (C), 28.25 (3 CH) ppm. 0.§}. U3gd®H©o, v, cm™: 3471, 2904, 2847,
2038, 1636, 1585, 1504. HR-MS (ESI. pos. Mode): godmmgwowo 328.1661 (CisH2:N303),
653mgbos 328.1663 [M + H*].

1-8900¢m-4-60¢)6rc2-5-3000mglio-2-(1-5@s056(90¢)896Bodos beagro (62).

125 99 (0.4 30mqn, 1 933) 603009Mgds 54 s 20 3y (0.4 d0me», 1 933) NaH smoglgdgb 50
A 9MMYgs 30003590, 853996 0. BHaR-b s ©Mm9396 25 fo-ol 9633w Mdsdo. 8992
3539096 0.025 de» (0.4 38me») Ig0 0MEPOEL s LaMYodaom batgal «em9z96 8 Lior-ob
39685300 d530. 095300l FM936Md0L F9dgy Lotgsdom Baegal sbboggb 20 8 Fysendo,
39dmergdoen Fomgwo g3gMol bogngdl goGMo39b, Mgiboggb fiywom s sdMMd96. by

3OMOMIBHL SLRm39996 L3zgBHBg  (Loerogzsggwo, 39dusbo / gmowssgdo@o, 2 / 1).
3990mygma39b bod BMJ30sL: 30MH3geo, (Re=0.68), 67 dp (0.21 3dme») Lsfiyobo BogmogMgds 54.

dgm6, (Re = 0.45), 330g (0.10 ddme», 25 %) 6030009M9ds 62 43090 3GOLESGOOL Loboom
5 dgbedg gmsdazos, (Re = 0.37), 793 (0.02 ddmew, 5 %) bogmogmgds 60 gzomgwro
360LEGHgdOL Loboom. e.@.153-155°C. TH NMR (500 MHz, CDCl3): § =11.26 (s, 1 H), 7.49 (d,
J=8.6Hz, 1 H),7.00 (d, ] =89 Hz, 1 H), 3.98 (s, 3 H), 2.18 — 2.27 (m, 6 H), 2.0 — 2.15 (m, 3 H),
1.69 — 1.84 (m, 6 H) ppm. 3C NMR (CDCls, 125 MHz): § = 163.83 (C 2), 153.76 (C 5), 136. 80 (C
4a), 132.28 (C 7a), 125.15 (C 4), 118.09 (CH 7), 113.22 (CH 6), 40.10 (3 CH2), 37.01(C), 36.62 (3
CH>), 32.84 (CHs), 28.40 (3 CH) ppm. o.§. b39d@®o, v, cm™: 2918, 2850, 2366, 1605, 1518, HR-
MS (ESI. pos. Mode): go8mmgeogro 350.1481 (CisH21N3NaOs), 6s3mgbos 350.1031 [M + Na*].
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IV 0530. 300ma0©0 3JE0OHmdol 3G::mabmnbomgds

Jodomemo bsgmomol 3609369 m356 Bobolinsmgdgwls HomBdmoagbl dolo domwmaom®o
5JBHoMOMdS, M50 BMLEGHI© gu 35M5dgE0 FoBLIBOZMZL 98 60300gMHgdol F9dyma
3990ggbgdsl 96539330 ©sbodbMmgdom s GHMJLoZMEMdOL b g39MOoMO
9953933900l 50dmBgbol 9dmnb3z935d0 306M0dom, FgBOM3L oL 3M5dBH03ME J5dmYyqbgdsb.
0MWMAONOM0  5JBHoMOMdOL  B3gd@G®olL  Tgxslgds  3MB30MEHIMMEO  3OIMYEMSGOOm
d9L5dWGOEMBSL  0degzs  WBIMTsBMO OMLs s OJLMOLYdOL  IBMAZ0M
3960 BE3OML  3m63MgG Mo BogmogMgdol  BIMTS3MMYomMo  5dGHowWMM™MdOL
AIVGHoMGOooL  JgBo  39MOL39IBHOo  F0TsMIEgdgd0. s3] 33EI30L  SEYEP
U3o05BY 25080xbML 3:mEGH9b30MME LEbOoGsMM FMEg3Wgdo.

00b59q0s6g  oLYMES305d0  LobmgboMgdmmo 603009090930l  dOMEMAOMEOO
59BHomOMdOL T9gxoL9gds obbm®E0gws PASS (Prediction of Activity Spectra for Substances -
60300096090900L  59GH0MOMBOL  b3gdGHEMOL 3OMYBMBOMYdS) F9BMM3EgdOL  LKMA39w DY
ParmaExpert 36maModmmo mbOHMbggerymgom (http://www.pharmaexpert.ru/passonline/).
PASS-ol 36Hmy6s800m dglsdergdgeos 4000-Bg 99BH0 30MmEmaomemo  5gd@ov)OHmodol, dsom
dmMHob  BoMmTo3MEMmA0O0  9x39dBHOoL, 9mddggdol  dgdsboBdol, EHmJLogMOMdOL o
3396©O0mM0 953993H900b, 393o0MEM 9690090056 Qo 39059@9b9dmsb
00090 Jd9gd0L, ggbol gdudmglosHg a93egbols s 5.3. 3OMABMBOMGds. 3OMYMSTS
PASS 36)002b60mB0690l 8me9329emol 1356M353mma0)® 9139JGL BEG®WJGIOS-59GH0MOMdL
dmMHob  ©s3Mm300090gdol  9BsE0BoL  LOxBMd39w DY, IMbBs3gdms  BsBsTo  sOIGONEP
300.000-0c0g 36M939bomws  (bLogdzwosbs) sMRIMw  MmOYbMwo  60o3m0gMgdgdOL
LAHOMIGHMOOLS S BOMEMYPOMEOO 5dGHOMOMOOL dMbs3gdms BsbsfgMgdols Logmdzgunby
[187]. 60300096930l 5JEH0OH™MdOL 1B39dEBHMO F9RIBYOLIE0s CMAMOF BOZIMIMOM 5dEHOMMO
(Pa) 96 Logo®omm sGssgBom®o (Pi) s dsomo ooy dgeygmol  0.000-sb 1.000-ob
36003690md59©Y.  3m6309¢ Mo bogmoghgdolmgol  dbmerm@ ol 9G0OHMdJd0
39bobogds MmO Igbosderm, HMmIgerms ooy Pa>Pi 999Ls05990s. 93 4odmm3egdols
L5 LOBMLEg 95%-00 [188].

PASS 366530l 360™mbmBols 359mygbgdom sbm®3ogwgdgb domgmo gargdGHembmwo
116



000WOoMmMY30L  30MmFGHWOMHO  13Mobobal s  sMIbMdom by  sMBg396
339630105 5JGH0O 339 90099 BogMml 390yMB0 dOMEMYOMEMO 33¢93900LM3Z0U.
595bm9b,  30MGHMOMMHo  13M0bobgoom s  9J39M0axbGHOL  Tggyo  dglfegwrowo
0MMA0IM0 5JE0MO™BIO0 ot dgdmnbggzsdo gdmbggzs 9MmIsbgmls [189].

36abMBoMmYdMEo 99900l dobgz0m, 580 dds 33, 34-36 > 37-39 odMH3e0bgls
35050 5JBHoMOMds (Pa > 0.7) 200308 ©5 303m6Mb65306HLoL  Bafiobsswdogame.
096BMJLabMmengdds 43-52 563969L 39030 99300 5-30OHMJLOEHMOGEHT0bOL Ly3zMgE00L
9506300060909 3mgddggdsbHg, bemgm 896080 BMEgdds 53, 54-56 s 57 459Mo30bgls
000399900 53mbd300L sliB0domgdgEo 8mddggds. 603009M9d90ds 58, 59 583969l
P> 0.8 000638000l ©©55350090990L 1533MMbsem 9539@0.

LobmgboMgdmMo  60300gMgdgdol  dogd  godmzmgbowo  gsdomm  L3gdGHMol
36MabMBoMmOME 5gBH0MOMdIdL ImGmOL, dgMbgre 0dbs 439wobg dowowo P. Loool
93mbg 593H0mM™MdYd0 s 53 IMbs379900L 49dmYygbgdom Fglfogwroe 04bs LEGHMWJGHVIMSLS S
54BH0IOHMBSL FMEOL 3538060 5©5B9bEBOL MoO3sol s Lb3s Wodmzow Mo x 3oL
399339 396080 sBMgd0, d96DMJLIBMEgdOL s 080IBM[4,5-e]396BMJLsBMEgdOL
LObMIBOMGOME  FoOTMGOMGdDY. OHMYMEOE  JmbowmEbgero ogm, 50dmBbs, ™I
553563560l dmg3ol Boboggegdsd Lbgs odmuowwemo  dmeg3mwom  dgdgl
d90mbgggzsdo 39593065 36MHMbmboMmgdmero 593H0OH™MS 39396OH™E03wgddo.
9939w gdds 8900ol, 539bool, 303wwm3gduobol, 0bBm3IMM3owol s dgmmbgmwo
0BHOOl  M5035¢gd00  9B3969L MBROM  dswo P. 3603bgermds, 3000609 02039
9939 gdds 55356360l BOMMZOm. F55W0Ms©, 080EIBM[4,5-e]096BmJusbmergdol
37a-b P. -U 9dmbs3gdgdo  00M30¢0l  ©95350g0gd0L  Bsd3MMbowm  5JBHOWMMMBSDY
50dmPbbgb 1-2 Gogoom 09930, 3069 53BEHBOL  goMmgdg Ubgs domo  sbsgrmao
Bo9gMongdol (gbGowo 6).
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3bM0o 6: 6030gMYds 58, 59 -b s 3500 LEHMNJEHWIOMEO SBsEMYGdOL Pa s Pi
36086900900 006300l 55350909000 153 39ObsWM 59BH0OMdSBY

6030 6030009690505 Lobgfimgds 000 30ol
Q0553500909000
9399Obsermds
Pa Pi

1 58 7-(1-5005856¢0w)-2-g9bow-6H-03005Bm[4,5-e]696%BmdLsBmeo 0.882 0.003

2 7-303w39Jbow-2-8960-6H-0000sbm[4,5-e]096BmJbsBmeo 0.392 0.008

3 7-8900-2-39bow-6H-0000sbm[4,5-e]d96%Bmdlsbmeo 0.630 0.004

4 2-g3960e-6H-08005bm[4,5-e]096BmglsBmeo 0.451 0.005

5 7-0m3MOm30¢-2-8960w-6H-0000sbMm[4,5-e]396Bmdusbmero 0.526 0.011

6 2,7-og9bo-6H-0d00sbm[4,5-e]096BmgbsBmero 0.537 0.007

7 7-9O-dm0ow-2-3960w-6H-0000sbm[4,5-e]d96%mdusbmeo 0.677 0.004

8 59 7-(1-50585630)-2-(4-8gomduioggbow)-6H-0800sbm[4,5- 0.810 0.003
e]096bmglsbmeo

9 7-303wm3qJbo-2-(4-0g0mdboggbow)-6H-0d0@sbm[4,5- 0.350 0.011
e]096Bmglsbmeo

10 7-8900-2-(4-3gmmgdboggbow)-6H-0d0sbm[4,5- 0.540 0.004
e]096Bmglsbmeo

11 2-(4-9g00mJuoggbow)-6H-00005Bm[4,5-e]d96%mdLsbmeo 0.398 0.008

12 7-0m3MHm30-2-(4-0gmmgboggbow)-6H-000@sbm[4,5- 0.468 0.005
e]096Bmglsbmeo

13 7-89bo-2-(4-0gmmgloggbow)-6H-000050m(4,5- 0.459 0.005
e]096Bmglsbmeo

14 7-IAO-d0-2-(4-3gmmdboggbow)-6H-0d0sbm[4,5- 0.520 0.005

e]096Bmglsbmero
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35336900

. 99Lfogeroeos N-(3-(5-096%m0-1H-396%03005BMmen-2-000) 50000563 5b6-1-
00)539G9300L 3003060 (303e0DsE00L M99d30d 3-539390MOTsbEFHB-1-
3960dMb351535L 3mbgbLsEgoom 3,4-0506M396BMBI6MbMB MMam®E 30M©s3060
dgeemdom, sbg3g POCI s6gdo  Gmerwmmedo ©s PPSE  (B®odgmowmlbogoen
30@0nmbgsE0) 5M930 MM godblibgwom, s1s939 2odblibguols goc9gdy.

. 00090 0dbs  5(6)-39BM0-2-(1-5005856¢)0)d9bbodosbmwo  LHiMogo o
950@030  3900Mm©Oom  dgLlvdsdolbo  0sdobol  30MHE30M0  (303eobsgoom  1-
5005356396356 T515350m56, 515939 19309306039o@ XJO 5d0bMsdool JoMgdom
5 999009 dobo (303000Bs300L BB3sOLBZS 30MMBGOTO Bo@s6rgdom.

. dgbfogo odbs gooer 2-(1-505356@¢0w)-1H-396%00005BMmn-5-3503mJlowms@ol
900900l M9m©9bodg aBs bLbzoolibgs 3o6HMdgddo.

. LOBMIBOMYOME 0dbs Tgmow 2-(1-505356¢)0)d96D0T0IBME-5-35MdMJbosEO
99%-0560 259Mb53e056MdOM MIMYMO 3 30MPI30M0 3mbEgbLsE00L Mgogaoom, 51939
5306msdool dowgdom @y d9dymddo oo (303e0BsEoom. BodsMgde 0dbs
300g0o  gbmgMol  30MSBobmmobo s FoEgdme  0dbs  Tglodsdolo  2-
(6005956 96-1-00w)-1 H-896000@5BM0-5-356:0Mm3006MsD0©O.

. 000909 0dbs 5(6)-350dJL0-2-(1-5053563H0¢)d96b0doEsBMEo, dgmoer 2-(1-
5053563 0)d96H0d0EoBME-5-35M:dMJLoEsEHOL A&MG9 30OM@obols
Lodmogdom s Igbfogaroer  0dbs  39MdMJLoOL  XyMBoL  sMEYIbOL o
1b3oolb3s 5MMT>EM s 393INHME0ILwYE 5306906 3mbgbLS300L MYgodi0gdo.
. LobgBoMGPdM  0dbs  N-(2-560¢/5¢0300d9E6BMJLBME-6-0¢0) 55850 E0b-1-
396005300 MO0 FHom. MMM TJusdsdoLO SF0bMRGBMEOL (30300BsE300L
3OMIGHM 5009300 90mob  Cu(OAc)2  0565mdolsl,  sbg3g  boG®m0wgdmsb
30bgbLs300m wwyoliols 35535l MbILHMGOOM.

. LObMgBOMGPME  0dbs  2-(1-509856E0)-5-300MOMJL0dIEDOToEIBMWO o
d9LPogoe 0dbs dolo bo@GHMmoMmgdols M95J30900. BsGo®mgdre 0dbs dowgdmwo

Bo@®m 360 EHoL s0abol Mgod3os.
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8.

10.

396bmM309gdme  0dbs  000sBM[4,5-e]d96DMJLsBMmEgdol  Lobmgbo  2-(1-
5053563 0e)-4-5806Mm-5-3000MH™MJL0dg6BoToEsBmEols 3bgblsoom
096D 9306 s 4-8900MJL0dg6DII30ME Cu(OAc)2-0b 1565MmdOLSL.
d9LHo3wo 0dbs Fomgdmwo 2-(1-50s356@0w)-5-30MOMmJl0-4-b0EOMd76D0T0s-
DMEol 53000930l M9od30s.

LObMIBOMGOMEO  BogMHgdol  LEHM®WJAHMOLS S BOMEMYOMOO  5JGHOMOMI
dmMob 3538060 Fgg3oligds 2obbmGmE0gwgde 0dbs PASS-0l mbgosob 36Mmy®msdols
L53PYBOm.  5Q5F56EObOL doGM30L F9d339w0 BogMmgdol dglsdwrm  Bowswro
5JBHomemds  99sMgdme  0dbs  sbowrmpaom®o  LEGMMIGMOOL  ddmbg  Lbgos
©W03MBOWO IMe930100 Bsbo33wgdme Bogmgdmsb. godmgwgbow odbs, H™A
00mJdol yzgas 999mbgzg35d0 5s356EHb0L 999(3390ds Bog©m9dds godmogurobgls
MRO@ QOO 5dBH0MOMDS, 3000609  9bsEMPOoMEmTs  BogMmgdds 5B ESBOL
d0MH™M30L 4569d9.
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