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OL Hofzts o O OCYJ i tod d3d daj dzd ¢ d tsdzdz" ~ NdHSC
MslstezH dzd S Odsd *OB O stedd § teEWn OWOIs g ,0 yRidzH o g

1 dzO ¢ tsH O te datefilpldsde. 9" O Ojls fMd toH j Ydalz B dzOG tsH
ftoedL dzOlIs j dz' dzts i lg'dzO® OP Hag ALj B I dZOkZ ydes sz € 5 dzfmk
tcOB IsT H. a. da , fltc s Wyj ridsdetize It. d 1 Q. J Oolststc o
OCOHJ B3BdSE 2z viOiglzh ddzlz L O yjdeder § Mo jlsr 5 §tsmis
tod. NefOrddzze L O Y tsHHJ o} Ob jd zdzhY lggdstcdsf  jshipls e0tsiz
d Bdtdisdz ¢ &z dwucrlzeRezcta] Bdiddp 1 { Emddetse 2, w.dA6.jd&.d st
l O OS Mmduf S ssfsEmay MuR vicAvL, H.@E. . EasL d tpdhdz§ ) ips
r . gtstf Yy < Bl,.dz.s¢p.dzRpls n O d U .RB.OESHs,0 O . onlz ,dg.[d.C S dztso Iz
C. np .damOMOdzetse @y,. . St q detday & d dflz., v @dzW &4 .dz.(udz! ytso iz
Codzdzj SIsdeoz dzOBsstOIststcdd fMistczX ddzdodz B¢ df T Mdizj Is tste
MUR UteAUL; € tsdzdzj'StistafcoCodgf y jSEWR2H tof B d s d3tsdzj € |z dzv to
zOB Ste®DIstfted Odzd yJ MS 8@ gitdc Mfff § s Jio @z" L jdzilsde' ted Odgjsls ts
Bty rdzsdzsecd2MAp [ MR RAGA UL ; M KGR psLiap @t d uJ |
ddzmisdlskzls®© vtauv d RdzMisdlskzlsO Bttt Odzdyd MEtsets M
[IsH j dz dzOw B deQ G HEBRGdsdES jlo'd y P lodz (O gt e smizH O
dzdoe jtemdIs] Is) L O f tetxfodgdryjjdipg d2?2 COod@ddiiz e tstej OC y(d
MsjHddzj ded 20 cl®@BE] sOW jHisT BteeOddyj MEés2 d
1 Elststeddzz R . R . intsilroef tdrfKotejdHdgddddcjO c¢B d ts dzts @ o g jsfitps 20 € (¢
9" OO jls Mottt HtodL dzgOIsj dz! desfls: FesW. ¢. [ Oy
fsdish ! o fHtesojHjddd dMmMmdzj Hise Odzd 2 .
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t OBSISO Br dzO o' ftsdzdzj 20 © ©ORC ORtc PSP &IsOC
" 12700.2020.3), 0O LOBYYP3LOFEIBO P A - 18

t OBlsO ot AL Hz0f joc OctcOdzls © [ ddzd s j tcfise O
t smimd2MEts?2 AjHJttOYyd-q R202RAcABO " tg lslzd2j9 ~d 0dz"5 202 2
fevdIvdr efrrtrorvrRr 104 Ju3

Il oo jH jEBRENMdss OdZO OCIkZzOdz detsfls! tcOB BBIsT f
i Hse Oded W, dZOEZYdZOWY dztso dL dzO, Isjtstejlsdyuj M¢
bjLizd Oltse 1+ CiY jtod d3j dels Offiz} taz 18 2 {f dfakj dBEmilsiO® ek izl 2
dlsj tOlsztedz 7 HOddZ 7 o tcORCEORs sty tePsafiErdfipladiy gz
mMseMmilse jdedz" §| tojL kzdz IsOIsT Qo lststc O, l sz ygj dzdj§ H
LOodMmdissisd s ftedtetsH " udchfimdgd, H 2] telsf ehj Hiftg" v dHIE) C
~ddBdUud Mcdn ©OMUYJIsse M usiRdz! fif Y tfriasBodetsfrpisticHicagtc | HOX
MCteddzd dzc © fteslsdotso dqekzmdats? d fteslsdotsts zatsdy e
LSy § tod B34 dals Codpr Qi § 3 Pifiglf O ¢ dzj dz2" B ssH S d M dals
MsjHddzj dzed2, O BOCY] dMftsdz Ltso Odedetse s tsBtStolzH &
1/odJoe 1. o1 ¢JRURY[HSRE U1 [l JRULTOUULT F.

Il fjttots? cd&zOos | wOMMdsitej d tcOdzjj ¢ dfoOdzdz
C(H)C d C(H)Y (Y | )Y woOGsdjydsSs=ons @] It
OLdted dzOr d( A HHIEGdHJORB 1) fHtesyj Mtse W EkdzC ydtsdzO
OL sd3j lgfd dfOBteB tsdzd dz! dz" = MtsJ HJ dzj dzd W =, ftcdotsHWHhM
ftesHEzCstse d O (O H tsQ,UeH disSDs) g IAf dietsyuel) e L@ W d. of
9 BdzjWddzOr d A stitc®Od Hyg HH RE)EO oMb jlB T Ot sB N
or oatsHrT  eBBMdteOd yYyjd d LOHOYd dOMmistswh j2
1Ioedoe 2. Jarwuvrrp1iRr P fJoyririam tryvfRruoufl.

21rueu [ rrJl o v RrRr 1t JAreel)] AUVYISARHIWI RYTOERRY ¢
C) 1 1rmrgdtifARS] Om

]l t©OdS O HOdzdzs? teHO@ fipfis] to 8Py deOdpdgsXs Istc j dzd toj OF
OLdtdHddzse, OLdtddzese, ¢ MdiH@dgd, " jOdzde' OL xijls dodk
ftotsdL otsHdzm .

0N

Y = Ar, C(O)R, CO,R, NO, efc. Y =0,NR, S etc.

t dMEzdtss 1

} sfdzd Hded § Isted W olsdefrifs dsuiply” d3lgO difBtdsjdEjZjte Mste O3,  (
bteOdMW stedsOydqd o' h jfsdwdklis' & Istejnydj ddz' & ¢

211 rRudf rr {1 o1 RrRr Yt JAruuell AULVLISARJ1 OEHYLCNRI 4CH
gl c1R I O17RtRIRLUOM, ¢IJRtRLOM R Gl [sHR[OM

| ZOCBHOEY o' MEC 2 dzOftewy j dzdzsflsd yd< d&zO Iste
ofMlskf O’ o tjOSydd ©OMSErIsdw yd<d&zO §sH HJ2
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Mddj Cisdodesmis! fesyj MG iOEgidiicdtisbig? | biH Qg i
tcOB IO daRy O dz' dalz@E" A fjdzi H 50 Ode f to ts Yy ditmik®© tc ©
IstsL d dzOL qited H dedfthydz Isfplse dd Is. dz. ddeder 7 Y dHtaskMIs j ;
specificionic liquids, TSIL), © ddi3g thdbzf H Cofs 1 le] M patstds] dzfn Brnatédlacid

ionic liquid, BAIL), 4-(3-03j Is d dzd &5 H OL tsdzd 2 ) BRAIL O dzff o [ ezf) ¥ © dz@ls ts
fsHimj di3j 2Misets dsdzdzr & Y dHSBMEj2, SOLOSIKjtedL
Slsdesh Ldzdetj OC ydtsdzdz” 3" M B € 8B OGO dzd , W B isdP dzls O
Hdd&dH Od 66zOj Is toj h O dddz sl tddg s e s W d dz' dzt®2 d @Y B d 8z0
fsMejHMso s SBEOL 5o Qdzdirts oftHOESHSEOMIEE T iy MISE o J
(MS 1T moltensal) ( 10 % dBstsdz. ) f ®-HN- d j 271§ alaf jsd dizdztg s 3
toj ¢ dtsfyj dzjteCOdnkatedztdsjd j OL dted H d detlpizady ts Wy qOSs2E =R 2 Is
Otcd dzL O d3fstd js tizidizts dzj s 5@ tc O L k510 @dizd "j joFlzdz" 3 ) Oakzd das e O d&3d
84%( 40 j BO 1) .

o) } PRE SO;
Roon O gl eyxoraueron  RNTSNTTTTT g0y o
N” N + [) O— » \__/ —_— oOTf
\—/ KunsueHve, 48 4 24y _
WX (MS) R =H, ankun
/@\ MOHHAas XUAKOCTb KNCNOThI
H3C'NYN\/\/\SO? BpeHcTena (BAIL)
MS-1 CnocobeH k H- 0 Ph
Ts CBSI3bIBAHMIO Ph
’\w‘ NuH (2) R R MeO NHTs
RT  OR /@\ Nu NHTs ’\} MpoussoaHoe
H3C'NVN\/\/\SO? 3 3t H MenamoHuHa
MS-1, 10%
it ° Bbixon 76-84% 80% (0.42 g, 1 mmon)
60-85 °C 74% (3.88 g, rpammoBas 3arpyska)

R =Ph, 4-CICgH4
NuH = nHgon, nuppon, metaHon, aTaHon, yKkcycHas kucnota, N,N_aumsonponunamuH

3k, R = Ph, R'=H, Nu = OMe, 82%

3l, R = 4-CICgHy, R'=H, Nu = OMe, 79%
3m, R=Ph, R"=H, Nu=OEt, 81%

3n, R =4-Cl-CgHy, R' = H, Nu = OEt, 78%

3a, R = Ph, R'=H, Nu = uigon-3-un, 84%
3b, R =Ph, R' = H, Nu = N-Me-n1gon-3-un, 81%
3¢, R =Ph, R'= H, Nu = 5-OMe-nHgon-3-un, 80%

3d, R = Ph, R'=H, Nu = 5-Br-ungon-3-un, 81% 30, R = Ph, R' = H, Nu = CH5C(0)O, 80%
3e, R =Ph, R'=H, Nu = 2-Me-ungon-3-un, 80% 3p, R = 4-Cl-CgH,, R' = H, Nu = CH;C(0)0, 82%
3f, R = 4-CICgH4, R' = H, Nu = unpon-3-un, 79% 3q, R = Ph, R'=H, Nu = (i-Pr),N, 82%
39, R = Ph, R' = CH,0H, Nu = nHpon-3-un, 82% 3r, R = 4-Cl-CgH4, R' = H, Nu = (i-Pr),N, 80%
3h, R = Ph, R'= CH,0H, Nu = N-Me-ungon-3-un, 77% 3s, R = Ph, R' = H, Nu = nuppon-2-un, 81%
3i, R =Ph, R'= COPh, Nu = ungon-3-un, 78% 3t, R = Ph, R' = COPh, Nu = 5-OMe-nHgon-3-un, 80%
3j, R = Ph, R' = COPh, Nu = 5-Br-uHgon-3-un, 76% 3u, R =Ph, R" = Ph, Nu = nigon-3-un, 78%
d4nJ 30 1

stejH (odizy) ddzrcsss? H dglsded?] 1 P d b OB Is dz
ddzH €K, W o dzv s h  j M Mistclz ¢ Istizticjddf Ed QiOOHEdrE G IOEZ2 Mo
@ fwddiied oLAddEcdlyRda@dadydzsd3 dz0 Gd BB Otz dzs § § o
e OCYd P dzdmOd fyt) sz L 59 Oded § d3 Jfo@J alaf m dztds, d f tslo 5 Rz
SBKOL 5 L Otej ¢ RA3MEsh: ts 0Qidde) offgiRs W@ oi3iff Hzdzlz yj dz ) o &

sOBdZdyo 1. JflsdddL Oydwy EmMtsed?2 tj 0Sydd

‘ @) I\
: S
@ Ph 1 Hsc’N@/N\/\/\so3 HNEN A~ s
Ts N NHTs | MS-1 MS-2
N 2 \ :
/A ok (o i ® © N/a\N o
Ph VXK (mon.%.) H i H3C’N\/N\/\/SOS H3C~ Y \/\/\So3
1a 85 °C 3a mMS-3 CH:  msa



Rr(mol%) | AC|ltej dsw |l a®@) |~ |Rr(mol%) | AC|Itej d&3w|] ™ 7 &)
1 |MS1(10) |85 |3 84 6 |MS-1(10) |50 |5 45
2 |MS-2(10) |85 |3 70 7 | MS-1(10) |t 10 udzj o
3 | MS-3(10) |85 |3 64 8 | MS-1(5) 85 |3 70
4 |[MS4(10) |85 |3 - 9 | MS-1(15 |85 |3 85
5 | MS-1(10) | 100 |3 76 10 85 |3

syjdz ¢ dLiyjddw odzdwdzdw O OCIkdodtlkzs h j
fesHEZSC SO GfdmMOdkzOY o' hj bLeOdhYsttdOydy B &0
SCMdHONBI(GE® ( sO¢ d o fdmOdede di3 o " j §tod it
1mMfdelsss, (ldt) ¥ dsdkss, &jtctOfksOdss, O IC
dZ2Of cOo dzj dzf vizz B @z &Y d dz' dzOW Ols O O® ¢ Rtd3s df ffj HAsBESigzO
Z ¢ dzj taisHsO {f tc dto tHBdiaiBn biw sOQFE] 4] dzdz" 3a,n-ONflj dzts ® - SH SA3 H t
(#nd BO 2). 10 ftedd3j topnplf tsixslz Y jtscdon iBsfte cfipdgisczs] Y
fsolbtsteds dMfsd (so0dr HE 5 ©OL BjL Mkhjflke
75%, 72%, 69CUDs " dzg@ taffipfipdzjfit s Odz® € Ols O drdTs, d W jvin €
NiO, 1ZvO, O IOy j i @&jB2 CuWCl CuD £aQ, Cu(OTh, S slteOw
L zOydlsj dz' Hzsts Holf ™. dzd o' H j dzj dz¥ & Ro dCHigd Mds ©idmizts
s dzd s 52 ddgo fififiis te W jtsdadsjo jHeday dzs R O dielz dsd+ dzf ¢4 dzlk
OdzOdzdL 5. v 0OC, % ffj S ngldi ded2 mMd ¢ dzO dzr
flotswodyedsdw] HEZBAZj Istse ddzd -&tcH § daghls maOidA N dzO fn
ftojHMlsOodzj dg7 ©® odHj bkhdjdd-5 20dd8afsss’
Mddzls i L Jetso Odzdzo O tof) i jois § @ fzdzHR.37031. 4 6 BFz@E?2 § tod
LYWW JClsdo dz€fiPsed H Qdzdzs a5 tojeedmrGinlsifiped R o' MsS OW
sBEMmMdzseo dzdo O h Ow 1 WW jClsdodets] CtststoH ffldzad totso Odzd j

Ts , ,
N HYCuO (5mon.%) R R R R
PAR + NuH >—< +
R 1 R 60-70°C, 10-164  Nu NHTs TsHN Nu
3

R = Ph, 4-CICgH,, 4-BrCgH,

R' = H, PhC(O) unn R,R' = (CH,),
NuH = aan)amqecme 1 apomMaTtnyeckume cnupTbl, TUOMNbI, UHOONbI

3h', R = Ph, R' =H, Nu = 4-MeSCgH,0, 83%
3i", R = Ph, R'= H, Nu = 4-MeOCgH,S, 81%
3j", R = Ph, R'= H, Nu = 4-CICgH,S, 79%
3k', R = Ph, R'= H, Nu = 2-FCgH,S, 85%
3l R = Ph, R'= H, Nu = PhS, 87%

Bbixog 57-96% (He BblaeneHsb)

3n, R = Ph, R'=H, Nu = EtO, 80%
3l, R=Ph, R'=H, Nu=MeO, 75%
3u, R =Ph, R'=H, Nu = "PrO, 84%
3v, R =Ph, R'=H, Nu ="Bu0O, 96%

3w, R = Ph, R'=H, Nu = annunO, 78% 3m', R = Ph, R' = H, Nu = "BuS, 82%

3x, R = Ph, R'= H, Nu = CH;CH=CHCH,0, 74% 30 R = 4-GI-CgH,, R' = H, Nu = E10, 75%

3y, R =Ph, R' = H, Nu = nponaprunO, 84% 3m, R = 4-CI-CgH,, R' = H, Nu = MeO, 71%
3z, R = Ph, R"=H, Nu = HOCH,CH,0, 86% 3n", R = 4-Cl-CgHy, R' = H, Nu = annunO, 83%

3a’', R = Ph, R' = H, Nu = BrCH,CH,0, 74% 30"

3b', R = Ph, R' = H, Nu = 4-MeCgH,0, 68% 3p’, R = 4-CI-CgHy, R' = H, Nu = nponaprunO, 84%
3¢', R =Ph, R"=H, Nu = 4-MeOC¢H,0, 69% 34", R = 4-Cl-CgH,, R' = H, Nu = HOCH,CH,0, 79%
3d', R= Ph, R'= H, Nu = 2—MeOCeH4O, 67% 3!", R= 4-BF-CBH4, R' = H, Nu = nBUO, 80%

, R=4-CI-CgHy, R' = H, Nu = CH3CH=CHCH,0, 78%

3e', R = Ph, R'= H, Nu = 4-BrC¢H,0, 66% 3a, R = Ph, R'=H, Nu = unpgon-3-un, 76%

3f, R=Ph, R"=H, Nu = 4-IC¢H,0, 64% 3s', R,R' = (CHy),, Nu = unpon-3-un, 57%

3¢', R=Ph, R'= H, Nu = 2-IC¢H,0, 63% 3t', R = Ph, R'=PhC(O), Nu = "Bu0O, 60%
g nJ BBO

lesHECIT o L OLdzfstsd) H st iyt ditddsodeifj € O s B 5

o Y OMsNAB-f s t 2% g dzd dzid-izd tz)f dze | dzL ts dzfidm dzio Wids GzBdRAF H Y

ftoj Ctemstetsds Hdzv f ts @RS fztizd) 4§ Qf fdds@Bz deis €z oS tirtzsLpQ W

OdzO dztizg PtetsMmis d gDt SIS | H 4z dz L IssdZz dzOd3d B ' dz
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CtoORBse " §tof) § ZBipIgteO Mizh | fipsal pdedtsiots or " sSHO (80 %
BB dz! Y wh %€ tc OISyl & jj B3O 3) .

Ts okt — ) | ftotsHSdzY J
v fpfydzj H s 9 Odzd 2
HY CuO (5 mon.%) o . .
O e 10w meat NHTs dL zyd dets ftoots
1a (20 mmons) 80°C 104 3n npm‘:ﬂme OLdted Hddise
(10 mmornb) 2.39 g, 75% Kamumora BzteOo ! dqdats?2 5 d My

80%, 0.26 g, 1 mmonb
Cxema 3

Clsste@vdzOmmd Y fif
stee Oded ud ME dn tc
dmfsd? Lizjlsmw o COYd Mmise | -dtids@ ydiad Sofiesifgds Gl d0
CoOydfmbsej dmtsyddC O Wtedzsddz dets?2 ctekzff™Hjfi' top O
fsdzzyj dz dqdzlsj toj dze' R@d tege® dztdzi ds@dzdld G@ELC B P ¢ detOds Iz tc
oH Odzdzets 2 defntede®@g dzt H Odzs ! SBteOL tso OdzdW fJtetsHEZG Istso
sSBtcOL B 9 Odzd ! § O HicH dzts o 5 60 G Gos' & tYHOS (B JHAEO 940) %

Ts

Knaccuyeckoe N
BOCCTaHOBIEHMNE
H NHTs R / N\ =1 100°C NHTs
H H - X + - —
1 1
R R 100 °C R R

5 6
R = apun, ankun;

R' = H, -COPh, -CH,OH, apun, umm R, R" = (CH,), Beixoa 60-90%
6a, R=Ph,R'=H, 86%

6h, R = 3-MeCgH,, R'=H, 77%
6b, R = 4-CICgH,, R' = H, 85% '
6c, 2— g g:g6H4’ R'=H :ifyo 6i, R = 4-CH,CICeH,, R' = H, 83% OYH '
,R=2- 6M4, =n, ° 6j, R = Ph, R'= COPh, 66% ‘

o
6d, R = 4-BrCgH,, R' = H, 90% = | K¥
R =4-BrGeHs, R ° 6k, R = 4-CICqH,, R' = COPh, 60% = &
6e, R = 3-FCgH,, R'= H, 85%
NHTs
6f, R = 3-NO,CgHy4, R' = H, 80%
G'RR_?:,?EBH*W_H 799, M. R=Me, R' = CH,OH, 84% .
g, R = 4-MeCgHy, =H, o 6n. R,R1:(CH2)4, 82% 6n '

6l, R = 4-FCgH,, R'= COPh, 62%
4o &O t  z2AtsG ¢ fE8SHECISO

o 1] o lreod] N
O =082 0% ek

6a

Ts
4o j BO 5

1toj Hf SzOC O B 21 to i € Oz dzdflyy 20 v M E P akgA) Uz5 .
f sfdzj H 59 Pis 5 dzin Bfste t5 lists dzd tc@Lo dOtezf{H d Gts 6 RO s AL dstisdoH d dz
BztcOo ! ddats2 Mt 1 fipdizis #s PO figf Stz Idstel jj = Y dzjydddsE@ste OL 59 O dzc
COteB 5¢ Aldsgstisdz® 2 Qi@ W7 s @tz v fYy s H O ddetOBIEZ] dzls
(bd BBO ubczC IskztcO OfHEEHOR COTED i3j ssH OB MY j CIstetsME
OdzOdzd L O,, O ddy O Chytshin, Hgfi dsjtsdadsds ¢ & ¢ (1 dofflf dets@©2 ) . .
Mtsd H d dBifipgdc2dz® tizts Is BdgipL d @ i ¢ dzjfdiEsitHem Is O o dzj dz' HEZzB
stcdf dzj sORd 916 58 GzChddscofilzOdz' 5 Offs etz If tf dats dufif df deg[ dzj Is O d3c
sB dZOMKEE. 0O 8@. H. iz dictf fizdz NBH M dzcicej 15 © dgfizdaAfits  J -
ftosHBOBH j daj da' g j1 iy o Jlsdgr B ogj wzEstcd Mis.@RESa s d MO
o' hj MmsjHddzj dzad v , ftocsHEZCIST cOMCter sdw OLadted+
CoOoyJ OBg-ge®d3j " j dedz" = Md dzlstsdztso .
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[ Odzj j BlzOHEfinfdzj H B O dEsy dzsfls d b-¢ @ dzte @pided W dzdz’
Odsd dfals j 5 ©OMC e’ sdv OLdedHddsos SEs5 Yyqd§ &zO 1§ SH
©OL dzq Iy BptzB oud@CT, o L Od B0 tg @GBS 6 j-Cdaf to & sldidz Nag O
fedMilsflofdzOdid €20 % d H 65 7 dzto0% B Oz MY ® Mef2vjm dR s
W j dzd dp4Rg ted dzB j dzl b8k W @siimd B B dstsa j 2 s d jfy o t
SBOL HPR@ded § I dzv to st dOuuds [ t O 6)dejj Rdipls o( dushigams Qs
LS jtedig] dBY sdz L 5o Odzd § B3z Bafs th tstftesff o ndeh | Ezdztds B o C
yj dzj o sets, fifesmtzdjsjo dzd L € o s o § B&EBE&GE 0 cd b d dz
Bsckls Brls! CtddujMise j dedets 1 tsiipk ot Etiztc d s B @en dz g diad
s s Ouq OB | H Y 5 dzOC O i3 & dzbil F Gedad L &% f tof] Isi of dasdrt
ftod HiNl@MAZidld 7. 1 to] H fa®dg@ndajils | dzj ezt B2 jj dgdndrd s H d to
ks COBd,cdf isBttf Pro j ccOjlsmw OLOS] rfdswlssL dd
sOCHgitudL ddelsj oAl ORI S sH s t©OHE ik B o Qdic
d dzls § to i3jQ) difCusifzi(f B hy d ¢ dzdh Oiddzdsaste-@ i tc d.H d dz

Ts
NalO4 (1 akB.) N NalOy (1 akB.) R
. R? NH,OH*HCI (1.5 3ks.) RU@ARZ NH,OH * HCI (1.5 aKs.) ‘\ N NHTs
RL©/\/ )
DCM/CHCN (1:1, 5 mn) CH4CN (5 mn) ~ R
7 XnopamuH-T (1 3kB.) 1, 65-76% 8-12 4, K.T. 8, 74-90%
K,CO3 (1 3kB.)
144 Kt | 6NalO4 + 14NH,OH*HCI = 31, + 14NO + 24H,0 + 6NaCl + 8HCI |
1a,R'=H, R>=H, 76% 8a,R'=H,R?=H, 90%
1b, R'=4-Cl, R?=H, 70% 8b, R'=4-Cl,R?=H, 82%
1c, R'=4-Br, R?=H, 72% 8c, R'=4-Br, R?=H, 85%
1d, R'=2-Cl, R®?=H, 71% 8d,R'=2-Cl, R?=H, 78%
1e, R'=3-F, R?=H, 74% 8e, R'=3-F, R?=H, 80%
1f, R'=H, R?= PhC(0), 72% 8f, R' = H, R?= PhC(0), 83% (syn/anti = 1:4)
1g, R' = 4-Cl, R?= PhC(0), 69% 8g, R' = 4-Cl, R? = PhC(0), 82% (syn/anti = 1:5)
1h, R' = 4-F, R? = PhC(0), 66% 8h, R' = 4-F, R? = PhC(0), 74% (syn/anti = 1:3)
1i, R" = H, R = 4-CIC4H,C(0), 68% 8i, R" = H, R? = 4-CIC4H,C(O), 77% (synfanti = 1:3)
1j, R" = 4-F, R? = 4-CIC4H,C(O), 65% 8j, R" = 4-F, R? = 4-CIC4H,C(O), 78% (syn/anti = 1:3)
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f totsls ©datEm dz' dzsc s W tc Oc o i dzisids  tidfiskOipkitiotadis) poardzd |  toj
L Qo dMdlfiste Jtesls H T LOdBj Misdlsj dzw ou OAN-d tsid ¢ dz@zasd s dizH
L dzj § lstetsdats H 15 dzis to d2O 366 (icsihusds fzd dgif dzs @ czts 6 j dzd H O dgg Od
teJ Oc ddef=fo¥Qadzd dzL O BN-B 6 RAfiAQ d ofi(§-BsB | detltf tzdz@ L o toR['H dfdiz
sOCd@C Is o datOHezOC ydd .

11a, R = Ph, R' = H, 90% 119, R = 4-BrCeHy, R = H, 84%
N b, R = 4-MeCqHy, R'= H, 87% 1M R = 3:NO,CeHy, R' = H, 85%
A " ¢, R =3-MeCgHy, R' = H, 92% 1. R= 140H20|CGH4 R'=H, 88%
1 11d, R = 4-CICgH,, R1= H,78% 11, RR"=(CHy),, 14%, 20%, 90%

11k, R = Ph, R' = COPh, 72%

111, R = 4-FCgH,, R" = COPh, 75%
11m, R = Me, R"' = CH,OH, 77%
11n, R = Me, R" = CH,Br, 84%

Zn(NOs),'6H,0 1€, R=2:CICeHs, R'=H, 87%
pacteoputens unn  11f, R = 3-FCgHy, R' = H, 82%

neat 10m, R=Ph,R'=H, X =1, 86%

ONO, Cu(NO,) 10n, R = 4-CICgH,, R'=H, X = I, 87%
NHTs A Ngz Ts R' R' 100, R = 2-CICgH4, R'=H, X = I, 82%
R or AgNO3 N i
, - N\ i\A u(OAc), 10p, R = 4-BrCgHy, R'= H, X = I, 84%
R Zn (neink) R RV S 110,80 °C R)\(NHTS * 109, R,R" = (CHp)s, X = I, 76%
" Tro, 60 °C 1 Zn (eane) NHTs 10r, R =H, R" = 4-MeCgHy, 0%
X = BrCII 10s,R = R' = Ph, 0%
ONO 10 ]
2 B 69-86% R' 9% 10t R=H, R =(S)-CHyCeHs, 0%
NHTs BIXOR 09-657 10u, R = H, R' = Ph, 0%
10a, R = Ph, R'=H, X = Br, 84% 10g, R = CH,Br, R'=H, X = Br, 70%

11j m 10b, R = 4-CICgH,4, R'=H, X = Br, 86% 10h,R=Ph,R"=H, X = CI, 79%
10c, R = 2-CICgHy, R1= H, X = Br, 79% 10, R = 4-CICgH,, R" = H, X = CI, 80% cl

I' p—
10d, R = 4-BrCgH,, R'=H, X =Br, 82% 10j, R = 2-CICgH4, R' = H, X = CI, 75% C[
: ,  10e, R =3-FCgH,, R'=H, X =Br, 80% 10k, R = 4-BrCgH,, R' = H, X = Cl, 77% NHTs
e ¥ & 10f, R,R" = (CH,),, X = Br, 73% 101, R,R" = (CHp)y, X = CI, 71% 10l B
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R 12 9a  Zn (nbinb), TF®, 60 °C Rt " eosel sdtf d ydze" disOR delfj Oc j dzls ts
R 13¢, R = H, R'= OMe, 86% A Vo dzV § lsMWu-Odzdzd izd o5 O

R'=H, Me, OMe,F. Cl 43’ o -1 Ri_F g2 c Lo . .

13a,R=H,R'=H,88% 13e,R=H,R'=Cl, 85% 139, R=Me, R'=Me, 83% OteB & dzq dz &' = MEJ H
13b, R=H,R'=Me, 85% 13f, R=Me, R'=H,86% 13nR=Me,R'=CL84% (B tgOL 59 Odad j O G ts d3t
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TBHP (2 ak8.) of DX
)k <E>/\ CS2COS (1 ox8.) @/@LR 19 R
1
R +R —_—
OH
KT, 314 ]
neat R 18 R 20
R = Ar, Alk, Het X =Br,CLl
18a, R =Ph, R'=H, 96% 18k, R = Ph, R'= 3-NO,, 84% 18u, R = 4-SO,MeCgH4, R'=H, 88% 18e', R = 2-Tuenun, R = 4-F, 93%
18b,R=Ph, R"=4-Me, 94% 18I, R=Ph,R'= 4-NO,, 85% 18v, R = 4-MeCgHy, R' = 4-Me, 94%  18f', R = 2-Tnenun, R' = 4-Cl, 81%
18¢c, R = Ph, R'=4-OMe, 86% 18m, R = Ph, R" = 2-HachTun, 89% 18w, R = 2-OMeCgH,, R" = 4-Me, 88% 18g’, R = 2-tuenun, R = 2,6-Cl,, 87%
18d, R = Ph, R1 2-OMe, 88% 18n, R = Ph, R1 3,4-meTunexnagunokcu, 91% 18x, R:4-M8C6H4, R1 4-Cl, 96% 18h’, R = 2-TueHun, R'=4- -NO,, 83%
18e, R = Ph, R'= 4-F, 91% 180, R = 4-MeCgHy, R' = H, 97% 18y, R = 4-OMeCgH,, R' = 4-Cl, 96% 18i', R = 2-dypun, R = 4-Cl, 85%
18f, R = Ph, R' = 2-F, 87% 18p, R = 4-OMeCgH,, R'=H, 96% 18z, R = 4-OMeCgHy, R'=2-Cl,91% 18]’ R= cy-Pr, R'=H, 94%
189, R=Ph,R"=4-Cl,90%  18q, R = 4-CIC4H,, R'= H, 93% 18a', R = 4-CICgH,, R'=4-Cl, 92%  18K', R = cy-Pr, R' = 4-Me, 92%
18h,R=Ph,R'=2-C|, 93%  18r, R = 3-BrCgHs, R' = H, 91% 18b’, R = 3-BrCgHy, R = 4-Br, 90%
18i, R = Ph, R'= 2,6-Cl,, 92% 18s, R = 4-ICgH,4, R' = H, 85% 18¢', R = 2-Tenun, R' = H, 89%
18j, R = Ph, R" = 4-Br, 89% 18t, R = 3-NO,CgH,, R' = H, 87% 18d", R = 2-Tenun, R' = 2-OMe, 94%
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Ts S 21a,R=H, R'=H, 71%

N
N 21b, R =H, R'=Cl, 66%
- 1=
AGOTf  poavivonmas NBS o 21c, R=H, R' = Br, 64%
—’Hzo cMech - = 21d, R =Br, R' = H, 63%
R 1 ©/\ R 21 21e, R =Br, R' = Br, 62%
1
R 7

DCM R' 21f, R=Br, R'=Cl, 61%
21g,R=CI, R'=H, 67%
(R"=R) 21h, R=Cl,R'=Cl, 63%

AgOTf, H,0
21i, R = CI, R' = Br, 62%
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240, Ar = 2-CICgH,, R = 4-CICgH,, 91%

s T 24p, Ar=2-CICgH,, R = 2-FCqHy, 89%
I HCIO, N 24q, Ar = 2-CICgHy, R = 4-FCgH,, 89%
/A + R—=N m LN/%R 24r, Ar = 3-CICgH,, R = 3-MeOCgHy, 85%

Ar 23 Ar 24s, Ar = 4-CICgH,, R = 3-MeOCgH,, 81%

1 5 M 24 24t, Ar = 3-BrCgHy, R = Ph, 76%
24a, Ar = Ph, R = Ph, 95% 53-95%  24u, Ar = 3-BrCgHy, R = 4-MeCgH,, 86%
24b, Ar = Ph, R = 4-MeCgH,, 84% 24v, Ar = 3-BrCgH,, R = 3-MeOCgH,, 84% -lrs
24c, Ar = Ph, R = 3-MeOCgHy, 74% 24w, Ar = 4-BrCgH,, R = Ph, 80% N
24d, Ar = Ph, R = 2-CICgH,, 63% 24x, Ar = 4-BrCgH,, R = 3-MeCgHy, 80% )—Q
24e, Ar = Ph, R = 3-CICgH,, 53% 24y, Ar = 4-BrCgHy, R = 3-MeOCgH,, 82% N
24f, Ar = Ph, R = 4-CICgH,, 65% 24z, Ar = 4-BrCgH,, R = 2-FCgH,, 76% o 2am OMe
249, Ar = Ph, R = 2-FCgHy, 61% 24a’, Ar = 4-BrCgHy, R = 4-FCgH,, 74%
24h, Ar = 2MeCqHy, R = 3-MeOCgH,, 74%  24b°, Ar=Ph, R = Me, 57% l
24i, Ar = 3-MeCgHy, R = 3-MeOCgH,, 68% 24c¢', Ar = 2-CICgH,, R = Me, 84%
24j, Ar = 3-MeCgHy, R = 2-FCgHy, 55% 24d', Ar=Ph,R = (CH2)3CI 59% %Q:s%\c(\ %
24k, Ar = 2-CICgH,, R = Ph, 92% 24e', Ar = 2-CICgH,, R = (CH,);Cl, 80%
241, Ar = 2-CICgH4, R = 3-MeCgHy, 78% 24f', Ar = 2-CICgH,4, R = ctupun, 82%
24m, Ar = 2-CICgH,, R = 3-MeOCgH,4, 95% 249', Ar = 4-CICgHy, R = cTupun, 78%
24n, Ar = 2-CICgHy, R = 3-CICgH,, 87% 24h", Ar = 4-BrCgH,, R = ctupun, 70%
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N d ddfdssdz. 1 fedmizismise ddd d3kt t5 @30 dodas § @ € ¢ Mzttt d
CN-G d H tots € il g BEARDH Os s ste” j B ' dzd S B detytzj d2" o O
CtedmMsOdzdzso i o aBHOBR HEtS 78 %.

HlstolCsztcO 2THoEH@ICBGdE® ) ssH O3d , MiD) &IOBEHS & i
(2,4H d d3§ Is d dz2-tg WA 22 R leiAp d W Is 5t O Qe ls Odgflspt@rpts &g t d iz dzts &
MfjClelr fEcBusdl cOcd] ddstses fojHMmlsOodjdr o o(
. H. Mt L dOhg] ded A5G sz@ez! Gl EdNE (o) HinlsOo dzj o
fd dee dzj s Ok ftod 7.5 2%MmEc @ sl ds azd ¥ st d
ftoj HIMMsOoa dzj dz" o odHj fddec BEGFRoOWtEG delzr 20 MG, |
WdCMmdese Oz fid 8 dz® dzdke H 5B ZO s

0 0
OH HeHo+ M _H I o 27, R = CH,Br, R' = H, Ar = 4-CICgH,, 88%
Nr 28 5 R 260 R N 27y, R = CH,Br, R' = Me, Ar = Ph, 72%
Ar )S/ “CHO A _ > T Ar 27z, R = CCH, R'=H, Ar = Ph, 86%
R' KT, 10 MUH R' k1,10 MuH O R' 27a’, R = CCH, R'=H, Ar = 4-CICgH4, 90%

29 R'=H 25 27 27b", R = CCH, R' = Ph, Ar = Ph, 74%

7 npumepos R'=H, CHs, Ph 46 npumepos 27c¢', R = CCPh, R'=H, Ar=Ph, 87%
10 78% R = H, CF3 CH,Br, CHF,, CCls, 0o 94% 27d', R = CCPh, R'=H, Ar = 4-CIC¢H4, 85%

—C=CH,—C=C-Ph

29a, R'=H, Ar=Ph, 78%

29b, R' = H, Ar = 2-MeCgH,, 72%

29c, R' = H, Ar = 3-MeCgHy4, 74%

29d, R' = H, Ar = 2,4,6-Me;C¢H, 68%
29e, R'= H, Ar = 4-FCgH, 70%

29f, R' = H, Ar = 4-PhCgH, 62%

299, R' = H, Ar = 1-HacbTnn, 65%

27a, R =CF3, R'=H, Ar=Ph, 94%

27b, R = CF3, R'= H, Ar = 2-MeCgH,, 80%
27c,R = CF3, R'=H, Ar = 3-MeCgHy4, 90%

27i, R = CF3, R' = H, Ar = 4-CICgHy,4, 82%
27j, R = CF3, R' = H, Ar = 3-BrC¢H4, 74%
27k, R = CF3, R'=H, Ar = 4-BrCgH,, 86%
271, R = CF3, R' = H, Ar = 3-FCgHy4, 90%
27m, R = CF3, R'= H, Ar = 4-FC¢Hy, 85%
27n, R = CF3, R'=H, Ar = 4-CF3CgH,4, 87%
270, R =CF3, R'=H, Ar = 4-PhCgHy, 75%
27p, R= CF3, R' = H, Ar = 1-HadyTun, 80%
27q, R = CF3, R'=H, Ar = 2-HacpTun, 76%
27r, R = CHF,, R' = H, Ar = Ph, 80%

27¢', R = CCPh, R' = Ph, Ar = Ph, 89%
27f, R = H, R' = H, Ar = Ph, 90%

27¢', R=H, R' = H, Ar = 2-MeCgH,, 88%
27h', R=H, R' = H, Ar = 3-MeCgH,, 85%
271", R=H, R'= H, Ar = 4-MeCgH,, 91%

27", R = H, R' = H, Ar = 2,4-Me,CgH3, 81%
27K, R = H, R' = H, Ar = 2,4,6-Me;3CgH,, 78%
271, R=H, R' = H, Ar = 2-CICgHy, 80%
27m', R = H, R' = H, Ar = 3-BrC¢H,, 76%
27n', R=H, R' = H, Ar = 4-BrC¢gH,, 87%
270", R=H, R' = H, Ar = 4-FCgH,, 84%

27d, R = CF3, R' = H, Ar = 4-MeCgHy, 92%
27e, R = CF3, R' = H, Ar = 2,4-Me,CgH3, 88%
27f, R = CF3, R' = H, Ar = 2,4,6-Me3CgHy, 78%
279, R = CF3, R' = H, Ar = 4-'BuCgH,, 87%
27h, R = CF3, R' = H, Ar = 3-CICgH,, 85%

27p', R = H, R' = H, Ar = 3-NO,CgHy, 83%
27q',R = H, R' = H, Ar = 4-PhCgH,, 87%

27s, R = CHF,, R' = H, Ar = 4-CICgHy, 82%
27t, R = CCls, R' = H, Ar = 4-MeCqgH,, 85%
27u,R = CCl3, R' = H, Ar =4 -CICgH,, 80% 271", R=H, R'=H, Ar = 1-nacptun, 74%
27v, R = CH,Br, R' = H, Ar = Ph, 80% 27s', R =H, R' = Me, Ar = Ph, 88%
27w, R = CH,Br, R' = H, Ar = 3-MeCgHy, 90% 27t R=H, R'=Ph, Ar=Ph, 75%

d4nj GO 1
gddzlsjIsdyd MS OO dydiissiCdAbdsREE o f tisH | B dzmisted totso
f sz yRB@alfs H sMiszf dzesc s H sca]dl dsds i ildskaff@z 3t d @ 30 dzO

(40 jdBO 18), {(odbyj ddscs M or Astsdiidd@®S B § ©c
W j dzd dzt Is d dz) 20 € QD@ BA@dstsd3 o kS Mkmdts?2 S dmdsls,
gdzj Hiz j s &ydsdsj lsQds0 dAisasdgcudds Cj pisdssia z1s B s' s OG

Mddzls jL qietso Odgr flklsjd CtOlS o o] akj pzflzs £ t5 s @0 &
COlOdkde Oo fedmizismise dd H d O dzEz tizez0 k@i s 5 R7dEOg d
f tod o 5 HIY hoG WS ts HEORHS -£7 QRL 5 d dZB@OESOEQjsE® & 1 g Yizj odzd® FH j
Bifjyojlsdy 7 ddzd xj dzZssoOlr B ydHCtsMlsj2. wlsekSls
HOdedzr By &4 td 1 dzj dsj dzlsdz’ s OO dzd L & 3
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30a, R"=H, Alk = Me, 88%
1= —

30b, R1 = 2-Me, Alk = Me, 80% 30j, R = 2-Me, Alk = Et, 81%

30c, R1 = 3-Me, Alk = Me, 70% R 30k, R = 3-Me, Ak = Et, 70%

30d, R = 4-Me, Alk = Me, 85% N 301, R = 4-Me, Alk = Et, 86%

30e, R' = 3-Br, Alk = Me, 71%

30m, R' = 3-Br, Alk = Et, 72%
30f, R' = 4-Br, Alk = Me, 74%

30i, R' = H, Alk = Et, 86%

1 30n, R' = 4-Br, Alk = Et, 76%
30g, R' = 2-CI, Alk = Me, 75% OMCO, 100 °C 300, R' = 2-Cl. Ak = Et. 78%
30h, R' = 4-CI, Ak = Me, 80% 45 MUH 30p, R' = 4-Cl, Alk = Et, 82%
AlkO,C

CO,Ak NH,NH,H,0 (2 equiv)
o AKO,C” CO,AIK NE o
<~ " RHN AcOH N L —
‘BUOK, o} 70°C, 54 FsC™ "N~ F3C ” S 1
R! KT, 45 MUH 27 R = COCF, 85% , o 3
30 27a Te
4o jdgo 1 t d Hzees § htdtsH PR Is O

I 2H-OL dted dz@ R ) jHE) £ dsSdp Oz @ ugd §Y@eydfw j Is v dzj Iste
LOHORQRX ,CO0C dEyjls Moftoss sy Yy P&EM Y ddds € @l &0 i,
Ybsts (HdOYJ Ists¢ md)zdnHe jdas. w{dy iR B &) GspifHfme v L d o
6j OCydwa ¢ d ) dhfts j jzs Gutsflehyd@tivesdyiiing CDC), o Istsdg ud
2HOL d@Fdz © Lffdzsoad¥ s COlOddLO §jtjr tHd,dkd

HslssC OlsOddL d 6l HYA S § G GOt LAOYJY )  d g L
W slststs € d fdzdslajinds Odkass § I @ le® diafp Ols Wit j H s Qo dzv j s
Mddzisd sdyd ME 52 Stec Oded Y JHIEdR i3 dzg3d ho Qui@fdIc OFC o del€
B' @ Mindzj H 59 Odz0 Oyt LisdstE i wiffise’)sb Oiiadv@tafP dBO L d s 5z

ff dMf cz3( B Ot fsC Md) dtsH B j dzL 5dzOV figd diAjERITED dftfv .2
(34 1) o Istdke]|Bpo dv susistjsadr Oydd bkhdse
WslssCOlOddL Ol BT dd dMidi HcH P EOL §2d de
q &zOy j30Es®) s @6 oh)iz GBSkl ot 2 G 21OE fsls d ¢ Ofte B 5943 © ds
skiklsmisedj j Wl 3000l SOisdudd® Offits iy & 1sF 5 H &
d MY sdz' L 59 QEzdinCdigpy e 5 of s dedp'dse L ) doty o~ ABBYd 5
BT &z  5@PGPdOL g @ddzOyj BOSEEHEC IS o B jdded dzo d H j
Bdzj mdptszls T B BOMj dz, Mmistetsj dzdj BT dzs  sSHIsoky £y H j dz
d &GOfNHcesd) Snddidt.ste®r Melcdz0 dzr W fotots lsygdksed tc d dz0
ftoj HiNlsOo dzj dz'  fq dz¢ dzjSls B  dy.d HEBQIHARTSR(dzD . 1By j s 5
ftoj Hinls Oafdzzdzj s Okd o2 .clB0CE)IsH]. 2. 01

BeHranbckuin po3oBbIit N 32g, R = 4-'Bu, 60% 320, R = 4-CF3, 58%
34 W Blue LED 32h,R=2-Cl, 72% 32p, R=4-Ph, 78%

N /
/\ * Phl(OAc), ———— = R OAc 32i,R=3-Cl,65% 329, R =1-Hactun, 80%
R 31 Tonyon, 24 4 32 32j, R=4-Cl, 71%  32r,R = 2-Had1un, 84%
32k, R = 2,6-Cly, 64%
25 18 npumepos

R=H, Me, Bu,Ph,CI,Br, F, CF; g0y 58-850 S2hR=3-Br 61%
32m, R = 4-Br, 72%

32a,R=H, 85% 32c,R=3-Me, 78% 32e,R=2,4-Mep, 70% 33n R = 3-F, 67%
32b, R =2-Me, 75% 32d,R =4-Me, 76% 32f R =2,4,6-Me;, 68%
4~ J 190

[ jROodhB BOL 50 Odzd W Oy BAstsE jni iPls @ atatppalzo de@ d M7 .
Wslstso 5L B B ¥y J ted iy disitdz) € Is o 5 dzGETYG HIOAS | ety (6L
) tse3fRB) ) B e OL @9 Pzt § ROEELAR), O ds H ts5 B j (daL jsIszos Is d oz
] §sREhife) | g -Ouidasco0) st H @ O/ MSWT ol @ Is
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5B tc OL ts aHAedfte d dzts 0 56 ) to O R PISQP APALOF H € PO j(Is t5H d C
CObdet®Ode d CRBtMz, (ylsts ftedosHdls ¢ SBKLOL 5o OdzBY), ff 6L
t6j G jdaj 6OYdd YW sSRESSC Qs QddpLjA Gt 6( W slssS Ol Odzd Is o
COteB S BEJdEHROEJtkzQdd Hd®d jfis Obsttdid tetso OdedRdB 3 j

BeHranbckuu posoBbin (RB) PhI(OAC),

E,g=-0.83V, -1.30 V
hy SET . B
Phl + AcO + AcO
Eq 32V
RE "
RB

RB*
g rer = -1
?SE{
Ereg=-1.11V

Eoxia =0.95V N . N N - N
i Y/ E A AcO /@ 7\ + i, /&<OAC
y_-H —_—
Ar H Ar Ar H Ar H
25 A B 32

40 jBO 20

vO0Cdd3 tBtOL 1 ff tetsHG dgadgmiste d tots o O dzr oL By
CLjdzjdzr mne/ tOydsdzOdz dz" =« Mddzlsj Isdud MS dnr d€d IsdsH &
g ( H) (Y = N, O ) OLdtedHddzOR , OLdteddzOr d ¢
otsL sy dzetsmisd § sdzzyj dedw ¢ jtemtf j SIsdoedz = Md dzls s dzt

212. rudaf r {1 o1 RY Vi JAr e[ AUVL SARJ1¢[/ RYTOARR
gl cr1RrROVMIST L URYL Om

RL O J Mmlsdats, yls s OLdted( Hd) dg M smtse dgr Is tc
OL s3] Isd dzts o, fn Hiclzg ts2 Misstesdz OL sz Isd dz’
OLOGjIsjtetsyd S dzr , Is. j . OLts®@BI Isddzr dBsckls tOMME
OLdted( Hd) detse, BOANJHSYPS Jg Chtfbpspr . 1 1 bsdhik
B dzd dMfmdzj Hseo Odgr dijIstsHT MddaelsjL O d toj OC ydtsd;
Cdf yjoer a fte astd@djudiaf vz . MY shtse@udIs Bimsdiasga O W e
oLOddBsH | 2Mlsadi ¢ O«essqidsdz| dasss tc pls i@z L o j Mis
OL sd3j Isd dz MY smtse dz fsHe jtcGg Ols! Mmw o tsmMmis Odzts o «
otsfmMmisOdetso dlsj dzj 2, 9 ssd3 yd fmdzi 9 ftedmMizlsmls ¢
sBcOL 5o Odgd J &3 9 Is Sitc@dgflzr & '+ Dsd de®@ H | dats, Yylsts ff &
oLOdBBHj2Mseadd OBBddzse d Odz? HjedHBO 9o dBkzttOo!
SBOL s Isfw Istejlsdyde j OdRddzl). Mietn 2&laPgeizded 3 (
odmwBi Myoe j Isdz" » dldmd IOzl s | sz dftstsHIs o j 63 H § dzts  H
Cfth G d { dzj dsj dzls das Ielstc IOLMSIRGd@ ISz d S dty-( Is d 52 | dz
d dzdsj Is d dz) d3j 3G OO LdEDZO d3j ssHEd L e @y { ¢ M@ RS |
fMtsd H d dZ6IER[ A d ¢ dzO dz' ftotslssdzts o BJ deL ddz' dgr = WiOG
Mddzed dzj sse 9 iI3sBROfiEdH . Fu 3@ dsB zPfijds@. 06 7d3.0H . [ j
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6j OCydd oS dt YO, ls tsBimStufts o Bz HOk sshdjj Is didazp S Is to t
pltstets? |Bsdzj €z dzr N diggjcflsitd. f 5 o =
/R /R /R
RN=CHR? /—N + N + N
HCOOH
RNH, + R'CHO + RZCHO ———= | or —> R R “RZOR? R
31 34 35 9°C | RN=CHR 36 37 38 @
30 muw Mpogykr 1 MpoaykT 2 MpopykT 3 s
R =Bn, R'=R?=Ph, 36a = 37a = 38a, 82%
R =Bn, R"= R2 = 4-CICgH,, 36b = 37b = 38b, 71% R ="Bu, R' =R?= Ph, 36m = 37m = 38m, 88% N S
R = Bn, R' = R2= 4-FCgH,, 36¢ =37¢ = 38¢, 70% R = cy-Hex, R" = R2= 4-OMeCgH,, 36n = 37n = 38n, 85% F,h// \\
R =Bn, R'= R2 = 4-BrCgH,, 36d = 37d = 38d, 67% R = cy-Hex, R" = R?= 2,6-Cl,C¢Hj;, 360 = 370 = 380, 65% 36j
R = Bn, R'= R2 = 2-BrCgH,, 36e = 37e = 38e, 65% R = cy-Hex, R" = R?= 2-Tuenun, 36p = 37p = 38p, 81% H‘
R = Bn, R'= R2 = 4-MeGgH,, 36f = 37f = 38f 77% R = CH,CH,OH, R'=R?= Ph, 36q = 37q = 38q, 70%
R = Bn, R' = R? = 4-OMeCgH,, 36g = 37g = 38g, 66% R = CHoCH,OH, R' = R?= 4-MeCgH,, 36r = 37r = 38r, 72%
R =Bn, R' = R? = 1-HadpTun, 36h = 37h = 38h, 68% R = cy-Hex, R" = 2-uerun, R? = 2-CICgH,, 36s = 22%, 37s = 28%, 38s = 20%
R = Bn, R' = R2 = 2-wacptun, 36i = 37i = 38i, 67% R = cy-Hex, R' = 4-OMeCgH,, R% = 4-BrCgH,, 36t = 16%, 37t = 34%, 38t = 18%
R=Bn,R'= R2 2-Tuenun, 36 = 37j = 38j, 66% R = cy-Hex, R" = 4-MeCgH,, R? = 4-OMeCgH,, 36u = 21%, 37u = 25%, 38u = 15% 7-/*
R =Bn, R'= R?= CH(Me)Ph, 36k = 37k = 38k, 88% R = cy-Hex, R'=2,6- -Cl,CgH3, R? = 1-nachTun, 36v = 31%, 37v = 24%, 38v = 30%
R=Bn,R'= R2=cy Hex, 361 = 371 = 381, 66% R = Bn, R'= 4-MeCgHy, R? = 2,6-Cl,CgH,, 36W = 23%, 37w = 24%, 38w = 24%
d4nJ d3O 2 tdmMkzezesG ¢ GISHES

tcOLodIsdyJ dmmdzj Hise Odzd 2 dzO dzd BN &zt dmmd
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COOWwyInO: ( &~ J B3O

HY In,03 (5 Mon.%)
C@j );@ R @\* 22). ¢ d3q Hdzls @ O daRdzts o
33 H,0, 12 y, kunayexune Z : g q- fr]rdzm$ dStS)i J. IS B I IS
R = Ar, Alk, HetAr ISOCXJ lSOQ)]J fI]GJ
° R3;:\IH2 Ci’\:ﬁ :1ZZEZTI\’/I2?J?H4, 45% :1;2_:?651\?3%, ss% N situ gL OdzG d H to
N\R #1¢, R = 4-OMeCgHy, 50% 41h, R_= 2-OMeBn,o53% dL Olstsj o t52 39¢d f) dzt
2 OO R O3 dz538. A j dzj BT |
Cxena 22 41k, R = 2-dpypun, 35% .lj- tcsHEZC BT B I dZC{
M ® 9" HJ dzj dz' n Izd34'1
? O\‘_NPh /((/)\[H\ y 0 9" AnBHOA3$H8%) (835 o9 dHJ
War-I: d\i H% HN (0] (,%)Q‘//Ph & NHPh B J f’] U 9 J IS er n . € tc q
N"So Hoho| MO NH, tlstots j4lzg j dftssHIso j toy H |
A HOdd & St d
H TS L dzj d3j dzlsdz" d3 OdzOdzd L t
f‘””'“zos MyjSleor KcftoMmjn

(0]
NH Ph "
War-Il:
NH2 H R

Hl'l |n203

@* @d

N Hzo 6 .

Mtsd Hdded dedf2ej H MIs O dzj
fmd ¢ dzO dz n Otc @RIs j to
ftosissdz ¥ tcOc egRdzls o

odHJ Mddzcdzj stse- o

50 . HP4-90 8 dgO©fMis
701272 . 2 sdptHB] ke,
tcOL tcOBBIsOdzd Btsdzj |
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WOCBEKReE. 45 d 0. 47 o4ldgddbi®®E o j)iffigk g j Grdzts.

[jnOddL d&3 SBLOL 5o Odzd W HALE & ji e {5 I§ Gza tzzted Qs @8
a® ZOyodz! desdz 1+ sOf J Gjdzj odtclzjlsmw ¢) OBdHE s ©1d
oLOdBsH j2Mlsokzjls M COtBtdddz dzgs?2 € i sdzj dzls 52
fsHo jtecOjlsmw odzlsted Bsdzj Czdzv tedzs?  dzz C=titj g ¥ oz
SBtcOL 8o Odzd § dsts @ )zOL s @xdziizdz 2 " O  yd ¢ dzts ¢ s dzNg dzfi O
ftedotsHdls ¢ vyjdjawtsdz ftsHEZCkE

) tcOd3C OnR tcOB SIS dz0 d3d B I d2f3-Sftindgtoay dz jsdzl<r dz
COOkzdIsdyi mMSdi Mmdmlsj d3r . v 0¢, BN dzs ff 5 BDfy O dzts
tsto IsWs) dzd dzj dzH fRdddEta OC sstedets ] o' R SHOMRBI HE 7609
( Odz$ tsC frrifHew jlcdfildEy [(3d H O44 dathigf &3O 2 4) 9" HJ dzj dzdz" n
CtedMlsOdzdztso dadzd  j dzs' 7 &BOMjdz. 1 COyj M, €
IN(OTf)3, ZN(OTf)2, EOWAB, dZndERdzO kOCINP:. | cBELE & j o' Mt
Brdz LOWdCMdese Odz 104 tc Giplels Pl £PE dzOdsts iz s fls o d
ftoslsj COzO. § st $ 8did ¥ dz' LiffodAdds O L dzd y dzts 2 ftoedtotsHT
Otets BOIs d g fifStefj jH j dz' dzr § d . W I3 tctsdyuptedQ ddj j; sityj toj |
sBtecOL 5o Oded j ¢)OLfis dzfff tsffdizon H ¥ N j 2 dalz € dzj tasiRff iz s @
odezlstcd Bsdzj Czdzv todets?2 yYyqdSdzdL Oydj?2. wistets] Hzedj 1 te
By My jChtesmMisfdd d 1 dzj &3 dzls detsl 5 9 O dz® diafBfn@&.d &). &
ftedmMizlsmMiseazs Is Md & dzO dzd3  RiPHcsds tsdatf ® dzO dz' f totsls s dzts ©
M Jiclssa, O KOSCY] Otsd®OlsdyjmMSds Wicdis5kK] &5 s as.
I jnR ) EfMkzsedw: tjOSydd f Cstshddkd- o' o
HdL Od3j M Hdaededg] HIsd H Abtictalf d MY sdz' L s Odzedd Hikzedn
B dzL Odz? HjGedH d yd dzdadz@diz'Hy jodmj fieid H } eSStz $dzj o 7 -
qdzd > 4 dzs™ n d3OMJ dz.

2RO 35 2 H X0 34
HY In,04 HY 1n,04 H
N N NH, N=~
1 (10 mon.% 10 mon.% N N
Ly Lyt oy o |0 (O30« (O
H ) EtOH/H,0 (2:1) NH, ROH ‘N l} N
o]
0% % R 60°C 43 so%e S 4 O 0% )
\
(He nonyuero)  84-89% 44a,R=Me, 75%  44f R =Pr, 64% A 52-76% R (He nabnioganocs)

44b, R = Et, 76% 449, R = Bu, 55%
44c, R ="Pr,74%  44h,R = annun, 70% 44k, R = CH,CF3 58%
44d, R ="Bu, 72% 44i, R = Bununatun, 66% 44l R =Bn, 52%

45a, R = Ph, 89%
45b, R = kopuua, 84%

@ 44e, R = 'Pent, 68% 44j, R = nponaprun, 60% 44m, R = 4-Tol, 55%
-3
= H P
NH, N=CH, @[ L o (:[N\>
o o N

L\f A

0. B C 44

@ @ =HY |n203

dnjJ BO 2

[ Odzj@ i) @ 85 15 AT dptiserzlz  j dzddOZBd dis §f  tecfidcflzOB © oz
fotsH | Bedhstedtto OdzO ot txipicy Csstip ) to disj drdzls 5 & ) © dzd
B j dzL d d5d HED Ldigiifdegls O L it | & @iz 1 5 H O dids indsj H8tHe
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6] OCHddoMmn dzdlstesOdzS OdzOB o f tod i KIY fif lssendj FHO 7 Ets
dLisdE sddes " issclzbbadzj yjdz o tj OSyds $OC o odH|
B' dzts ftotsH | Bsdziisted to thd @udse jodA O G5 Gtz ls B " |
fnd dals j L disditwdA#D di3d detsf s Hddz® d Odz' HjGdHISH .
vOCY] BCOLOEsMm:, yYybt O0dOsecdydsy j fHtosHEZCI
2-0Bd detstf Jtod h-dzdes o sfifjs JtesdzOBd o ftedmkzlsmiseadd O
MdMmisjdgr . Clsls fSHABSH dBsyds twOMMdOlsttds Ols! ¢

JBIHOLAS Gtcd g defosMC s S o] OCydWw oo tsHdlsmw
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52a, R=H, 87%
52b, R = 4-Me, 85%

_NO,
@ 48R HMeEt@ i l\NHZ
-
FeCI3 \k FeCI3 _N
M®A, 110 °C 0
a AM®A, 80°C
N MeTtog A MeTon b
2_
_N + R“—CHO .
46 34 491, R" = 4-Me, R2 = 4-ICgH,, R = H, 76% Meton B:

MeTtog A:
49a, R'=H, R2=Ph,R=H, 76%

49m, R' = 4-Me, R? = 2-furyl-CgH,, R = H, 62% 49a, R2=H, 84%
49n, R" =6-Me, R? = 4-MeC¢H,4, R = H, 68% 49c, R? = 4-Me, 80%

49b, R'=H, R?=4-CICgH,, R=H, 78%
49c, R'= H, R? = 4-MeC¢H,4, R = H, 72%
49d, R'=H, R?=4-OMeCgH4, R = H, 78%
49e, R'=H, R?2=4-SMeCgH4, R=H, 72%
49f, R'= H, R? = 2-OHCgH,, R = H, 68%
499, R' = H, R? = 2-thienyl, R = H, 58%
49h, R'=H, R?='Pr, R=H, 35%

720, R'=5-Cl, R2=Ph, R = H, 68%
49p, R"'=5-1, R2=Ph, R = H, 70%
49q, R'=H, R?=4-SO,MeCgH,, R = H, 68%

49r, R' = H, R?=4-CICgH,, R = Me, 76%
C\/\)—QSOZMe

49s, R'=H, R?2=Ph, R = Me, 78%
49t, R' = 4-Me, R? = 'Pr, R = Me, 38%
49u,R'=H, R2= Ph, R = Et, 75%

49i R'=4-Me. R2=Ph. R=H. 73% 49v, R' = 4-Me, R?= Ph, R = Et, 74% 49q 3onumuduH
, , , : A
49j, R" = 4-Me, R? = 4-OMeCgHy, R = H, 75% (68%)
49k, R' = 4-Me, R?= 3-NO,CgHy4, R = H, 70%
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N FeCI3 FeCI3 90°C, 14 . 17
¢ 90°C, 64 90°C, 64 56 R0
53 Ar R=H, Me, Et, Pr npoaykT asa-FeHpn 24
1= = 0,
55t R = H, R' = 2-OMe, Ar = Ph. 70% 55m', R = H, R" = H, Ar = 4-CICgHy, 80%

55a, R = H, R'= 4-OMe
55b, R = H, R' = 4-OMe,
55¢, R = H, R' = 4-OMe,
55d, R = H, R" = 4-OMe, Ar = 4-OMeCgHy, 92%
55e, R = H, R' = 4-OMe, Ar = 2-OMeCgH,, 58%
55f, R = H, R' = 4-OMe, Ar = 4-FCgHy, 90%
55g, R = H, R" =4 -OMe, Ar = 4-CICgH,, 88%
55h, R = H, R" = 4-OMe, Ar = 4-BrCgH,, 85%
55i, R = H, R' = 4-OMe, Ar = 2-BrCgH,, 83%
55j, R = H, R" = 4-OMe, Ar = 2-CF3CgH,, 68%
55k, R = H, R" = 4-OMe, Ar =4 -SMeCgH,, 89%
551, R = H, R" = 4-OMe, Ar = nuneponun, 90%
55m, R=H, R'= 4-OMe, Ar = 2-HadTun, 78%
55n, R = H, R" = 4-OMe, Ar = 1-vacbTun, 73%
550, R = H, R' = 4-OMe, Ar = 2-Tnenun, 80%
55p, R = H, R" = 4-OMe, Ar = 2- -cpypun, 62%
55q, R=H, R'=H, Ar = Ph, 78%

55r, R = H, R" = 4-Me, Ar = Ph, 75%

55s, R = H, R' = 3-Me, Ar = Ph, 68%

, Ar = Ph, 88%
Ar= 4—MeCeH4, 80%
Ar = 2-MeCgHy, 76%

55u, R = H, R'= 4-F, Ar = Ph, 62%

55v, R = H, R'=4-Cl, Ar = Ph, 64%

55w, R = H, R'= 3-Cl, Ar = Ph, 70%

55x, R = H, R'=2-Cl, Ar = Ph, 67%

55y, R = H, R' = 4-Br, Ar = Ph, 78%

55z, R = H, R'=4-CN, Ar = Ph, 90%

55a', R = H, R' = 4-COOEt, Ar = Ph, 88%
55b', R = H, R" = 2-Cl-4-Me, Ar = Ph, 90%
55¢', R = H, R' = 2-Br-4-Me, Ar = Ph, 91%
55d', R = H, R" = 4-Cl, Ar = 4-MeCgH,4, 90%
55e', R = H, R' = 4-CI, Ar = 2-MeCgH,4, 88%
55f, R = H, R' = 4-Cl, Ar = 4-FCgH,, 89%
55g', R = H, R" = 4-Cl, Ar = 4-CICgHy4, 72%
55h', R = H, R" = 4-Cl, Ar = 4-SMeCgHy, 92%
55i', R = H, R' = 4-Me, Ar = 4-OMeCgHy4, 90%
55, R = H, R" = 4-Me, Ar = 2-BrCgH,, 7%
55k', R = H, R' = 3-Me, Ar = 2-BrCgH,, 64%
55I' R = H, R'=H, Ar = 4-OMeCgH,, 82%
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55n', R = Me, R' = 4-Me, Ar = Ph, 84%

550", R = Me, R" = 4-OMe, Ar = Ph, 90%

55p', R = Me, R' = 4-CI, Ar = Ph, 80%

55q', R = Me, R" = 4-OMe, Ar = 4-MeCgHy4, 93%
55r', R = Me, R" = 4-OMe, Ar = 4-OMeCgH,, 92%
55s', R = Me, R' = 4-OMe, Ar =4-CICgHy4, 90%
55t', R = Me, R" = 4-OMe, Ar = 4-BrCgH,, 91%
55u', R = Me, R" = 4-OMe, Ar = nunepoHun, 88%
55v', R = Me, R' = 4-OMe, Ar = 2-HacpTun, 89%
55w', R = Me, R' = 4- OMe, Ar = 2-Tnenun, 91%
55x’, R = Et, R" = 4-OMe, Ar = Ph, 80%

55y", R = Et, R' = 4-OMe, Ar = 4-MeCgHy, 83%
55z', R = Et, R' = 4-OMe, Ar = 4-CICgH,, 90%
55a" R = Et, R' = 4-OMe, Ar = 4-BrCgHy4, 91%
55b" R = Et, R'= 4-OMe, Ar = nuneponun, 92%
55¢", R = Pr, R' = 4-OMe, Ar = Ph, 78%

55d", R = Pr, R" = 4-OMe, Ar = 4-MeCgH,, 86%
55e", R = H, R" = 4-OMe, ald = EtCHO, 80%
55f", R = H, R' = 4-OMe, ald = "PrCHO, 84%
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59b, R = 4-MeCgH,4, R' = H, 85% HNi 61s
61a,R=Ph,R"=H, 87% 61m, R = 2-OHCgH,, R' = H, 79% 59c, R = 4-OMeCgHy, R' = H, 83%
61b, R = 4-NO,CgH,, R'= H, 85% 61n, R = 2-OMeCgH,, R = H, 81% 59d, R = 4-FC4H,, R = H, 74% l
61c, R = 4-MeCgHy, R'=H, 75% 610, R = 2-MeCgH,4, R" = H, 83% 59e, R = 4-CICgH,, R'=H, 77%
61d, R = 4-OMeCgH,, R'=H, 72% 61p, R = 1-vacptun, R = H, 75% 59f, R = 4-BrCqH4, R' = H, 76% A
61e, R =4-FCgH,, R'=H,73%  61q, R = 2-nacptun, R" = H, 80% 599, R = 4-SMeCgH,, R' = H, 74%
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63b, R=5-Me, R'=H, 82% 63j,R=H,R' ="Pr, 77%

63c, R = 5-OMe, R'= H, 80% 63k, R =H, R' = Bu, 76% 639, R=H,R'=Bn, 74% O O
63d, R=5-F, R'=H, 77% 63l, R = H, R'='Bu, 70% 63r, R = 5-Me, R' = Me, 78%

63e, R=5-Cl,R'=H, 79% 63m, R =H, R'="Bu, 72% 63s, R = 5-OMe, R' = Me, 76% 63a,1.4r, 82%

63f, R=5-Br, R'=H, 78% 63n, R =H, R'="Pent, 67% 63t, R = 5-Cl, R'= Me, 77%
63g, R=6-Cl, R"=H,65% 630, R=H, R'=annun, 73% 63u, R = 5-OMe, R' = Et, 75%
63h,R=H, R'=Me, 81% 63p, R = H, R' = nponaprun, 71% 63v, R = 5-Cl, R' = Et, 74%

40 j 8O {  MEzIRESCR dz¢ d B d Is5% MD
27



lted Btsdzj ] ftsHttsBdsd dMhd] Hse Oddd st d O dac
Yylsts HOYJ ) tsls

©E> _BALA @Eg Odz" HjGdHBBBo d dzH
C*R{f\ tOMls e s te JBAIL -1
) Hw O
; R

MfsmMtsBdz § BB
64 N ftosHEZSCIstse W tsted

sted 3§ d L Oydd,
2-(2,2H d (RY dzH-& dz
, \ N”2 ddz) L Isd dz) B8zd dAg dz
HN NH NH2 Sr:BHOd3d Hts 8129
63a ‘_ 32), ftesHECIST
Yo f 5dzlz g oz o
noooes BJMyoe jlsde
Ctsted ydzd o tHO
Mistesj dzdj B dzts ff SHiso jhte e dis { HiK) diglp'dalscflz” ©f 1O dz0 dzd
clth ofjrn MjHddgj dzad2 deO Wtsdzaj MdecdOdzss ¢
WtcOc ) dastseo fedmblsflsoksls ZOwOSIsjtedmisy up MO qi .
stod § dfjusti§®4 . 95 Jas. A. & ( W d &3 ¢ 1§ & daDay.044.08.. H

56 &z@ fipdets § 5 ZOBOF @IsdzdRz  to § B ydfd de@w Q dBOdzts o3
B Mleg i3j edL Oydy ddzHsdkO ) GBEOL 5o Gl | &3¢ tf ldctsial
ftojlsjtef j o OiC0Odd]dzfdsMpCass s j 1 d toto SEzB 2B t55 QU
q dzh ts oz H § dzt |s GRz@ dedydzg dp@G J o O IsMw  dzlz C dijhig¥ o Ez dias
Bsdzj Cdr ddzH kO f SChHEmsdsd & ad §p 0§ cp BErdgs & ¢
fSHIso j toeQiSdeddsqy E &5 daff,dssd)ls tc © d3Ce0 R¢ wWigidsdssnd & € sd
B dAtsd daft & o @ tefs H djdBj3dedd dzc d B BB BT osAER esls | d dzO® M
B j & 565t d 5 & C

sO0Cdd SBEOL B, 2 of waEQodis dziilsted ttso Odz M dzls
ftod dj daj ded™ cL jdzj dzr Re/ teOydtsdzO di'lzdizS Ry disiaRisiidls douy
s(HN s OLB&jIsddor J/Odpddd st dS M(i)t0r , dffhd
MsfksMsokze hdj ftojotdh jddvw, ftdosuHwhdj ¢
B d t5dzts ¢ 9§ Jsff Ghufs’ i H d dzj dzd 2

213. RrRudf r {1 o1 rRr VYt JAruwuw[]l AUV SAR[DDPIRIPARR
g(H)Ee[frrR1I Ve v B wlCcy?o

slsdetsd , $OC¢ d OLsdkjkdd , EBscklks ©OMNGOlsEd

O OCY] fusHESkto( &fTj dsQcOABY SEBRYH] CORS OF
T wOfMfdslt) dZz0 tj OC ydsddzor off

T

R

ksds ydmdzj OCIkdeodtetse Odedz’ 7 ¢
R e f®OBRdEsIs ¢ dsmdew ™ OL dtedH
CxeMma 34 i

IZW/

Cxema 33

11 11

ftoj otcOh jdVWIEOC Y| o detsoal 7 s
dzj HeMlsEfdzr = © wWHE OLdtdHd

v0OC, dz0 dZOyOdr dzts de@ g @ § &odgAEE tmj OS yd s dzd
ZPE o dictse Odzdz B7 {ftels[d teetsLBh 3is 10 § 2 T sl of G UpiaBRH dzv
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OLqidHdzse MANHIOHAE I Mol @ & Is O lys 6657 dztzyu\O | d oz
G1CNY tod CtdsdzOlsdzats? Isj a3 j eOlsktej dzO bgSHE & &G dzj
I drnddsts, o HOGdSE oL O0ddsHj2flsedd hisOlstsydow
o COvy ks jrj sl jaBsodlsj & dets, ftod dMisd Lo Oc
fodflisftgr Gdj 5% dd&se (otsHO, Midels d HOYJ kCi
fd dals j L dHefsoHORf H 68RdzH) (d dzd d 5 4 ¥ dbB R=Ef, AOGHBH IS T |
Cor THOM®B] HB 8 DRt KHBERd]jHAESS CAPHEWMMRE C2HGOH) W o dow 6 Is
Yd dedz” 3d MddastsdzORd, d f§tsH Hij2Mlsedj ds, dz2Oftedd
Oxon€) o COYjfMloj BSCdMddlsj v tdd &jcSt IsteOdzh
70, utjH G0 zd fdkzujdr o odHj Nidst o ydH
ftsHIso j to) HJ dets % Q¥zde d3¢f dzg 3 dzls dz" i3 OOz L 5 3.

Il ftetsHisdy jddj dmimdzj vHiso Ofipd B)Is jp d5tsRIH-CHEHGB H | 2
Br dzd o tseo dzj yyogroCs@drytedz'es Odzdzr § Oyddz' dz' dgdin ~W=@@ G
dL f©0Ckdujmss?2 vyjddzsmlsd t§dmoOddesects or hj
ek C dzj s¥ d ' des G € JOC] iz e O ds O Is d dzj dz@ dzd € 5 2’ .
6] OCYydY ftodothHdls-(2€ d iste toDh db Pl dimiftied i) 4 dizts72,
T HjdV & 2 ) o' "cHOB] HE 94% (unj kO 36).

1 s8fr €O § sdazzyd ddw 70Q wi-lg @3] 23 59 5 daOd fiiAc d 34 te d
Mtsd Hd dgadzd s ¢ Mfistelzfsedg) OM B dzd dzed ¥ t6j OC yd sdedets2  BOT
o dzz lstod s dzj § bz dzv te dz®2ie  QcELdofptizldiidoo@iddd jC OteB 5 d&zOIs O
9" nSHOMBI HE 95 % diistE dneAdsExfiisz \§J dedz'8dg fipy eojdsHdg” ~ d dzd
wdHCBMIsj2 (4RjdBO 36) .

NalO, (1 3kB.) ) NalO, (1 ak8.) HO\/\OH I\
b OH  NH,OH"HCI (1.5 o)) NH,OH® HCI ( 1.5 aKe.) r2{R | 69 o, ©
-— _—
Bh L eCN T RS , ROH (MeCN, TT® nnw neat) ,R1>%j Okcon RiIRa
H 8y, K.T. \ ,IR 30 MUH, K.T. " ,R 24, KT R
68a T er T 68 R =CH,CH,0OH 70
R' = Ar, Alk; R? = Me, Ph R = H, Et, CH,CH,OH, Ac
R',R? = (CHy)3, (CHz)s, (CHz)s, (CH2)s

68a, R'= Ph, R2= H, R%= H, R = H, 83% 68u, R = 3-NO,CgH,, R? = H, R®= H, R = CH,CH,0H, 81%
68b, R" = 4-CICgH,, R2= H, R3= H, R = H, 84% 68v, R" = n-Hex, R?=H, R®= H, R = CH,CH,OH, 80%
68¢c, R' = 3-NO,CgHy, R2= H, R3= H, R = H, 81% 68w, R",R®= (CH,)s, R?= H, R = CH,CH,0H, 82%
68d. R'= Ph, R2= Me, R%= H, R = H, 80% 68x, R",R®= (CH,)s, R?= H, R = CH,CH,0H, 80%
68e, R'= Ph, R2= Ph, R®= H, R = H, 81% 68y, R" = Ph, R?= H, R®= CH,0H, R = CH,CH,0H, 85%
68f, R' = n-Hex, R2= H, R®= H, R = H, 78% 68z, R'= Ph, R?= Me, R®= H, R = CH,CH,0H, 82%
689, R",R%= (CH,),, R2= H, R = H, 76% 68a’, R'= Ph, R?= Ph, R®= H, R = CH,CH,0H, 81%
68h, R",R®= (CH,)e, R2= H, R = H, 70% 68b’, R' = Ph, R?=H, R®=H, R = Ac, 79%
68i, R'= Ph. R2= H, R3= H, R = Et, 86% 68c', R" = 4-CICgH,, R?=H, R®=H, R = Ac, 82%
68j, R" =4 -OMeCgH,, R?= H, R®=H, R = Et, 81% 70a,R'=Ph, R?=H, R®=H, 72%
68k, R' = 4-CICgH,, R?= H, R%= H, R = Et, 83% 70b, R'= 4-CiCgHy, R?=H, R®= H, 71%
681, R' = Ph, R2= H, R® = CH,OH, R = Et, 85% 70c, R' = 2,4-Me,CqH3, R?= H, R®= H, 94%
68m, R' = Ph, R2= Me, R®= H, R = Et, 83% 70d, R' = 4-OMeCgHy, R?=H, R®= H, 93%
68n, R = Ph, R2= Ph. R%= H, R = Et, 80% 70e, R" = n-Hex, R?=H, R®= H, 80%
680, R" = n-Hex, R2= H, R®= H, R = Et, 78% 70f, R",R?= (CHy)s, R?= H, 91%
68p, R" = Ph, R2= H, R®= H, R = CH,CH,0H, 87% 709, R',R? = (CHy)s, R? = H, 81%

68q, R' = 2,4-Me,CgHg, R2 = H, R®= H, R = CH,CH,OH, 83% 70, R'= Ph, R?=H, R® = CH,0H, 84%
68r, R" = 4-OMeCgH,, R2= H, R®= H, R = CH,CH,OH, 81% 70h R'=Ph,R?=Me, R®= H, 74%

68s, R' = 3-BrCgHy, R2= H, R3= H, R = CH,CH,OH, 87% 70 R'=Ph,R*=Ph, R®=H, 85%

68t, R' = 4-CIC4H4, R2=H, R®=H, R = CH,CH,OH, 86%

40 j BO 3
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‘ OcmoneHue peakLMOHHON

HOC,H,OH maccbl
OH OkKCcoH
< K.T., 24
NalOy4 (1 akB. H
Q NHO4I—(|'HCI) QAH O RLZO
A 2 SO © CspCO4(1ak@) )
R R? / N\ R’ R? MeCN o f0)
HO  OH, 30 muH, K.T. H Y, 40 mun, 70 °C H
71 69 R?
72 73
HeouuweHHbI NpoayKT no 95%
73a, R' = Ph, R2 = Ph, 94% w poay
73b, R" = 4-MeCg¢H,, R?=Ph, 78%  73i, R' = Ph, R? = 4-CICgH,, 85% 73p, R" = 2-Br-CgH,4, R%= 4-OMeCgHy4, 72%
73c, R' = 4-OMeCgH,, R? = Ph, 86% 73j, R' = Ph, R? = 3-BrCgH,, 95% 73q, R' = 3-Br-CgHy, R? = 4-MeCgHy, 86%

73d, R' = 2-CICgHy, R2= Ph, 70% 73k, R' = 4-Me-CgHy, R2 = 4-MeCgH,, 83% 731, R' = 3-Br-CgHy, R? = 4-OMeCgHy, 93%
73e, R'=4-CICgH,, R2= Ph, 72% 731, R' = 4-Me-CgH,, R2 = 4-CICgH,, 75% 738, R' = 1-Hadbtun, R? = Ph, 82%

73f, R' = 4-FCgH,, R2= Ph, 80% 73m, R' = 2-OMe-CgHy, R2 = 4-CICgH,, 74% 73t R'=Ph, R?= cy-Pr, 0%

73g, R'=Ph, R?= 4-MeCgH,, 91%  73n, R' = 2-Cl-CgH,, R2 = 4-MeCgH,, 71% 73U, R' = 2-Tnenun, R? = Ph, 0%

73h, R'= Ph, R = 4-OMeCgH,, 92% 730, R' = 2-CI-CgH,, R2 = 4-CICgH,, 68% 73V, R'=Ph, R?=H, 0%

4o j B8O 3

[ v seBsdn faEjOougailsjodid 2 o j Hf s dZzOC O] Bsc s dj R
fdzy HizE M 237 R PBPJ tco 53 L K P flzjstefmkifjiy ) seddls]f s5H d to
Irds COIsdéddd] todg) il IOBBOICtt T-Mo W Qdzff fHJ 2 MO J B
dzlz § oz tisdf o tieH @ KHSO | s ) ts j68 (R tzG @A, X | C:HiOH)  d7ézq Ols j dp
Moz yOJ s HftE dSIPICRADsote(tsfd M~ SH d Is o dzlisIgtaizt dgtizd et do
& dd v dete s GBdgs~ OdedsL diskz, ) 1, 4Bt SDAERZ] | o3

6NalO, + 14NH,OH-* HCI

3l + 14NO + 24H,0 + 6NaCl + 8HCI

X
) Hﬁ © Ho7 <" Ho >
R [1 LR Ar2  Cs,COq OCOAR
Ar1J§/ AT AT COAr sa Ar’ COAr
H H Sn2 H 72 N H 73
R = H, COAr? A l |

COAr?
\ R £ COAr H——1
H——OCH,CH,OH
X # CyH,0H e
H O-X apumpo-mnonoacpmp mpaHc-aNOoKCcaH
R
Ar’ |
b | 68
g4 nJ &O

dilstetsj dzd J ftcsHEZCIsso f wiHflg) of jlstdoisHiniC datd| d &uO dgdiz' t 03
Lodzj o3 dzlsdzr s QOO Bzg L tsfdzdzj Hiz J Is slsdzj IsdlIs! or Ms¢
ftoj Hd&zZOG O B , -e3gflls @tz tOL Iz Ismw  d )< oz lsyafAsdphniz:
MsjtojsdL sdkj tetso Yls ts fMmils Odzts o dzj dzts dpd J dstiedsis®
oLOdBBHj2Mseadw (suul) B YHE foslssdzOddd o C
dzd Is § 6 Ols Iz tc dzH dfy' te @diABaZ T § dedz” = HIEMOdzse ISOCdj ¢
9 1V, o Is sy daf® gk | €&@C j OdzOdzséd H j s demisted te
Mddalsj L dietso Odzdz’ = 70 ] ffffftg tEHYALCERO BeHStls J e Mis o wd M
floclstsdzgse dzO w2 d w3 toj ¢ dMmistBHdsazOded MM & saahis L
89 1 vy.
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Rzl j 6] Mdas, ©lafstslidzs dzj s W dndftsez L o Qg j5'« Nal
NH:OHAHCl o &y M O dzS s a@alsl sted ydzs?2 (et lfsR cOL 5o O
HddtHESL Od3j N j dedgr 75 MY tets ¢ tsai ©wizdp” H 188), 8 4 boj dzjadzdadsior j
BjMmyojlsdy & ©fQHSEnS Isdofo i dssirlz. y | ez & O i@ gz0 d dgj &
Rsd cimfd SbtesmMésyfdd, { @ gO&nddRS@d) tztbis® | dzd
1-W j dzd dzff -BtsdeBafaij SsH s { [dMEJPREBCle MY j ChwQ@rziel -
ftcsHEZCIstse i tefifdndzdg@ndzre & nlOte OC Is | to d M ISV dewpjcfls oiéls ts af te
odyddzOdz: dz" = BddEHmB! B Rdzzg Istbo. 890 tg.dBQMIsd 5. 60

| 75f, R' = Me, X = COOH, 81%

ALX NalO, (2 aks.) 1%)( 75g, R' = Ph, X = COOMe, 84%
RY S NH,OH- HCI (4 5Ks.) 75h, R'= Ph, X = C(O)CHCHPh, 82%
74 DCM, k.. I 751, R'= Ph, X = NO,, 76%

75a, R' = Ph, X = C(O)Ph, 84%

75b, R' = 4-CICgH,4, X = C(O)Ph, 81% No2 ﬁ”
75¢, R' = 3-NO,CgHy, X = C(O)Ph, 82% lv
75d, R' = Ph, X = C(O)(4-OMeCgHy), 80/ ﬁ

75e, R' = Ph, X = COOH, 83%
40 j 8o t dMezdsSt 4o fEBRAEZC O

1 6j Hf CROBPE@IRY L &3 6] OCydd §sS0L B e dzi
CqHEEC Md ZOdd dHOnY.e jdzj BPEk st | &sckls HOs O
6] OC y(d s dedets MO MYAEE, dz Q SistwOfPso b fosmissd §tdhts
[ dFR O dd¥ -da§ dzOfr h | dzdzs Bz S Ote B ts dzqdd foasoisl tof) EilGDASdA
SBEOL Y s fag dsdbsdesf cd Mizlsfls o d dad ] § ) tzBoBEsNORE T00
ddzis j td3fAp fBlso jtec O sy ¢ dMmdzi dzd(B). H 6 Is 'zl fs degsdgds i
fedotsHdl § ©BLOL 540Ddzd@ toftsthisdy jtoy sHREEDS @i jlsO Cjdo
2,3H d S elidB d W | dzd dzf-ts G500 dz

®O
2NOI = NOI

I, + 2 NO

| O

| (0]
ol [O] MeAaneHHo 6bICTpO

Ph Mpucoe- NO N36bITOK CNo2 0O,
74a AvHene no NalO, B NO@)I@ c
Mwuxaantio A
g J 890

It oddssHj 2Mmisedj o dNipgix&(dej]Hsk) doe) dgefs o W ofrfiz | Is W
M s tsdy f sdzlz yJ dzpizj Ogdedets T Ot s dzso  d dzd O dzf
tcOBtslsr dZ2ORd B dzs f BEHE B dkfls O g @diEzsB S s
dzlz € dzj tS,W difdmsgpe sHW R j j € tsB tcOLb# dz@afedysd shdaPteias(G tise © did:
(enjdd). WwOSCYJ, dz0 ff tBd dglfQc j  SCEL QLA dABs 9 0 5L dils ) dats
OBq dets € j(lsusmdgtsBOr ddv tsyj dz€ d oL sy desmisd f sdzlz Y4 ¢
IsO¢ 5,6 'Baklz yOj 3" &3 § ted dzkz € dzP¥ldkds' L 20 L @@ J dalzO
d mMmdzj H &g oWCEEE W 5 dzOded] Ltc@Wi2f o] dzdf-ldas L d dzO L dfatt aft w HaAEO
O BOSHYJ Ot @aitwrjnlsi4te) iats on § 2 Mise d J dp ff iplz{dy'zAs@dgch Hftsfo |
Oyl stsdedIsted dzj  fistg ozt § & Gr@EYzts 2 i lsddjta ts@e" i Bs  sls
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LOB] Misdlsjdzv o HOdd » EMdzsedwr daj ftoj o teT®h Odzd
a@Q dtd dadid® o Odz 1 Is d-dzgf tpls 6 OWdz@eldcd o tso dzj yj dedd X Jd
6d OCyds OtdadydplsFdpe@es 7 2dzd (iydatzyy Eatzd dzO &3d dzs
8lL) tcsHEGCIsr BT dzmfo cpH jH jEZjjfidalo j sdztt Btc R Gl Ints O dzés g H
HEC OL Odz0  dsjdls 5 HIdEdS IRtss M S s d o, { dzj d3j, dztivizs  ts s 1© 2
8, BjlstsHtsds tud ({dmzdss Wiphi |l {fHOEfiEEEOREQ]
ftcj HiNlsOo dzj dg HZzB dzjileOBY Jix wD2&EEdzj yup, 3S® Mmdcd
WtcOed3j delstso NH ftoswodzweilsipw o odHj Ibtedf dzj sts
BinOddL & ©jO0Sydd §sSOLOd 20 MRjdii 42.

Ts\ C;) Ac.
\s PIDA (1.0 aks.) PIDA 025 1.09kB.)  Ar ~
8 MeCN, k.1, 1024y O= S O MeCN, k.T., 10-24 4 78

Ho A= Ph, p-Tol, 4-NO,CgHy4
76 R' = Me

- o)

»n=0

/©/CH3

o=

0 R’
L [\ PIOA©2506) o H o/@/
= + ‘< >’— 2 I O H
I MeCN, k.T., 10 4 RKN\S N o/©/

R

80 0 SR I 81 s
76 0 o 879, 7 | I
R = Ar, HetAr 1 H_ no o S o
’ R 8 81l
R'=H, Me, Cl I
81a, R = Ph, R'= Me, 80% 76 © \H
1 o, )K/OAC
81b, R = 4-MeCgH,, R' = Me, 78% 82
81c, R = 3-MeCgH,, R" = Me, 84% 81k, R = 3-NO,CgH,4, R' = Me, 81% [ ?}»)
81s, R = 4-BrCgH,, R'= ClI, 82% ="\,

81d, R = 4-BuCgH,, R' = Me, 85% 81l, R = 3-tuenun, R = Me, 86% T . ¥V X
81e, R = 4-C(0)MeCgH,, R' = Me, 87% 81m, R = CH,CH,Ph, R = Me, 87% &1t R = 3-Tnenmn, R'=CI, 85%

LY

81u, R =Ph,R"'=H, 77% v

AW

81f, R = 4-FCgH,4, R' = Me, 84% 81n, R =Ph,R'=Cl, 83% ) B , A ¥
81g,R = 3-FCeHy, R'=Me, 82% 810, R =4-MeCeHy, R'=Cl,82% 1% R = 4-BuCeHy, R'=H, 83% ﬁr\\’).
81h, R = 4-CIC¢Hs, R'=Me, 77%  81p, R = 4-BuCgH,, R'=Cl, 85% °1W» R = CH0H, R7=Me, 0% -

81x, R = 4-NH,CgH,, R' = Me, 0%

81i, R = 2-CIC4H4, R' = Me, 72% 81q, R = 4-OEtCgH,, R'= CI, 78% T .
81j, R = 4-BrCqHy, R' = Me, 78% 81r, R = 4-FCgH,, R'=Cl, 84% 1Y, R=2-upnaun, R"=Me, 0%
4 4 d¥ tdmMzesCt ¢ f&8sHEC

c R I—Ph -Phi R
80 B ¢ c
AcOH A OAc
R1SOZNH2 H,0
,;
N OAc
AcOH
a-CyJ'Ib(bOHVIJ'IaMVIHOKeTOHbI a-aLLeTOKCUKETOH

40 j &0
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10 dz0yOdz' dzts? MlsOHdd g EdZCsiES ffisizd x| ts@) Oz @
Clsster 2 oMlskzfOjls o tj OSyds f ¢M{1 6 LIgTfEz |
{80 §{ dzj dzad-Q dzPEyde® Ot W j dzd dzd sm)]H OC BIOFG ST X Ot®@ I jak
Oyj P sdsds ddzd SCMkhmds?2 Cdhdaslksts? l2uatdd s
HJOYyj PPISOr Odedzr 2 ddzlsjtedsj HdOls flklsjds oL OfdstsH j
OyjlstsC PR ¢ jdssda Olsj a3 o 1§ tod izls lhyfdf Wizd dk@sgeCds
81.

l YHlsojteyHJdzd] d3dd ~mOdzdL 3O 3 Htetse j dzd oy
f tsozlz Widedj stsC B s tzh sH O] st HBBCUs ' B rodzdo doHr jH
BdMyoe jilsde =~ ¢ tod Mmls @drdstsiznizd(Isy ~Hif S0 14 BizQz@ tsL d3ts ) dats M
Yd ZjpeEHEZREEE] &3 toj O ydeRnm &l dze dzfs deeyd-HjCigea 4 1)
sO¢Yd MoadHjlsjdz Misakzjls o Ydzt Lk o HAzY j dzdzats G

[ Odzgz B B' dzs EMls Odzts o dzj Uiz, dz' Y s zd dz@® ki@ zizs
sOCYJ i dhodedz j 7)oN-Oyjeld(d3e izfs® Q2B 1 dz'dzv ¢ sHty B dz' 3
fd dzls s dzO 5  H dAV-L QfdisjdizRidgO dsd Wzts ¢ j8B & dztialzj H dzd j B T dzd

PIDA(54) 82a. R = Ph. 84% dimf sdz’ L 59 Odz’ i H dzw
R_— (13xe) J_onc 82b,R=4-MeCgHy, 81% BOdzSH sMiskzy dzr = Hielze dd
MeCN, T, R 82c, R = 4-BuCeHy, 86% ) j dzj dzs {88 ffte®s S 5H OB H-
80 10 y 82 82d, R = 3-FCgHy4, 80% UIZISJdS SLoqutSHJanlsqu
82e, R = 4-BrCgH,, 73%
82f R =3-mennn, 84% 049 Y tedMmizilsmise dd IF)dztsds d +
Cxema 43

fitejCdmd BjdL 5O o +
CsBdzO dzs? kjdkf EEOB&EEOls] tjoSydd B & {6
Bzdz' IsdL O3 M | dgdsis-85 (y Az dg®oL" H | dzj a@ata{ k] B JjMys jlsd
wjddst o StedlsOddss . b dzjgH @S H O tsB TS Jstfdbu Iz j Is iy ts
~d B dzi € Isdep dzif fitsds § 1 t6d ) b ls(fiplg edafiai to cf e tde dzt IS f B jSded J
fotsHSBEsalso j ey Hj dets h Odlez gzd! dzf 3 dzls d® dsls @LEPzd L
M Hd @Ghdgf s sH Gt dOEIeS§ - OdzdL i3 6 OCydd f§toj HMmls
(0]

R__N
Ar
270 R oy FeCls (10 Mon.%)
D Ar)K/N\R' + Rseser BPO (1968) P

R
o) Ar Se’
81 H DCM, k.1., 34 0
Ar)K/N\TS 83 84 85 /@\
R = Ar, Alk, HetAr 0 Se Br

85a, Ar = Ph, R = Ph, 84% Ao 84% y a5h
85b, Ar = Ph, R = 3-MeCgHj, 80% 85i, Ar = Ph, R = 4-BrCqH,, 82% 85p, Ar = 4-MeCgH,, R = Ph, 81%
85c, Ar = Ph, R = 4-MeCgHy, 82% 85j, Ar = Ph, R = 3-CF4CgH,, 76% 85q, Ar = 4-FCgH,, R = Ph, 79% Il
85d, Ar = Ph, R = 3-FCgH,, 78% 85k, Ar = Ph, R = 2-Tnierun, 78% 85r, Ar = 3-CICgH,, R = Ph, 77%

85e, Ar = Ph, R = 4-FCgH,, 81% 85I, Ar = Ph, R = Bn, 75% 85s, Ar = 4-CICgH4, R = Ph, 80% !
85f, Ar = Ph, R = 3-CICgH,, 79% 85m, Ar = Ph, R = "Bu, 61% 85t Ar = 4-BrCgHy, R = Ph, 78% W
85g, Ar = Ph, R = 4-CICgHy4, 83% 85n, Ar = Ph, R = Et, crnep, 85u, Ar = 4-MeCgHy, R = 4-CI-CgHy, 75% ¥

85h, Ar = Ph, R = 3-BrCgHy, 77% 850, Ar = 3-MeCgH,, R = Ph, 78% 85v, Ar = 4-CICgH,, R = 4-Cl-CgHg4, 72% M
4nj HBO 4 it dmMzdasCt 4¢ f &lsH zC |

vOCted fteOL dzis ) dzdad d dzff j BPO)Stpcftai@ 2( s W -t@Q Hoigl Ss@fddz
Colstste’ 2 toj OC Bz jusB iPL €A OG&d ) &5 B jofk sy Qs § g fipjj c
B J dzL ts5d dz& i) dUR)oleidj et HOAG Bfrfs dzd dz! dz83dgtsf § JsH f dzfsdzd § @ Is
B - OdedL Bz, Yted L Istsd W dat) dzfif jteidjfndsij dackcaz aipe<Bty dsis dz
(A) UOR] detsC OteB tsded dzO ) ©SBtcOLs9 Oded j O3 f toBXE] 3 Iz
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¢ dzd &3 dzq tets 0 O dlzd §
Odzd dzd izO® ¢
Isokzh j ¢

dly) B Jamlstg Icags H d OEBOdztsIs T

wistedzOdz! Hj 6 dH&)
cOHd S Odzts 9 ,
By dzsL snddesdzH B QXzed dzt Bfdzj dz ( DPE) ,

d ¢ OteB j (
u@jszypdObdg] BdEcsH
s & q&] IsY CAfdfdf)j2cSimdietz 6 ( T E
Mg dzj detst Misj te

Mz HsO " § Codzdyud MO HjUERaz C R IsBlsaaffd B LEkIsd dze
(BHT) . Clsd HOdgdz" | ftsLotsdzwels ftoiHY Bdzsy st |, Y
1 q
0 . <— BPO
o NH-R P 0 . Ph)kSeAr
83 (ArSe)z‘ -ArSe 85
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