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MeCN, H,O, MCK
R R
BU4NPF6, rt
R4 =H, Me 28 in flow 30
gNHAc /@ﬂNHAc /@ﬂNHAc ©\ANHAc
t-Bu CN
64% 63% 53% 54%
/@/\NHAC /@/\NHAC /@/\NHAC
NC Br F
58% 54% 61%
/@ANHAC /@J\NHAC /@J\NHAC
Cl Br F
60% 53% 64%

[ i r0OdedMisdyd MS sHOdakERn s Oz [ ¢ Ols Odzd Is
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R nBuyNPFg, MeCN/CF,COOH R N N
H,0,E=228B MeMe
TAC

28 C(+)-Pt(-), rt, 48 4 30

IOHIl

NHAc NHAc NHAc NHAc NHAc NHAc
Br F Cl [
58% 67% 78% 56% 62% 31%
NHAc NHAc NHAc NHAc NHAc
/@)\ ©)\/\OAC
72% 72% 72% 68% 52%
NHAc NHAc NHAc NHAc
OH COOH
Cl NMe,
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MeCN, rt
28 30
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R = 3-Ac, 60% R =4-Ac, 73%
R R = 3.Mo. 689 R R = 4-CN, 85%
_ oV, oo R = 4-Ph, 74% |
R =2,4-(NO,),, 70% R = 4-OMe, 62%
R = 3-NH,, 25% R = 4-Et, 65% 75%
R = 4-Br, 3-Me, 63% R = 3-Br, 69%

NHAc NHAc NHAc NHAc

©)\/000Et COOEt COOEt /@)Vcooa
65% Cl 74% Br 68% Br

62%
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R1 R1
R nBuyNCIO,, N, R
16MA, 3y, rt
28 30
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c =H, 88%
A A R = 4-Me, 80%
R = 4-OMe, 70%
R R =4-Ph, 74%
R = 4-Br, 40%
62% 78% 32%
NHAc NHAc NHAc
‘/‘:/\/ ‘/‘:\/ ‘/‘:/\
NHAc R =H, 73%% NHAc NHAc
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R = 3-Me, 65%
R R =4-Ac, 71%
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™ +2e”
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-~ S ...
NHAc
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MeCN _O—ﬁ—CF:.;
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A1 fle e 0 )\e _CF,
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=6 MA
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_____________________________

37a NHAc
38a
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CN CN
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46% 63%
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tcj OCydv Bl daOB d2d O 4 )ls. 3s ©O¢ d f
sydHOB!, fttd fsesjHjddd tjo0ctydd o dJdz
Bsdzj Sdzvtedz" 7 Mdl R @E)L soCededj v GfddRitzQ ts D'
5.1d OC ydw daj 8] fiftdcus jRCB @EA 9 e d Ui MILd O (Y O dsdzc

] O3 dz0 4, EPH,HBE, d BuNBF, dzjfnd dz' edeisf W j Is dzBDO o
(vOB & yosPnls wdstscHO C OGNBrdzif GHtsteA] Gr O &d
1L WWJClsde dzr d&3d H dzW H Odzdzt2l , to js@QA GBg FO9@ L vdd:
cdotesMS s dydesmisd d BBdzjj tOdedzedr Hlsj
SlsdetsdIlsj dzt des Ag/ AgCl, MmMtsslse jilsMmilse j dzdzs)
dzz € dzj sW d dzr , ddgthitg ifOasfjlele by &3 ftesyj MMOZ ¢ O
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v OB d2flfaAizj ¢ Istetsn d dsd W MCEs J O s Isfthifiaf stafittgis,o d 2
Pt(+) || Pt(-)

H NHAc
©/ MeCN, H,0 (0.8 aks.) ©/
PyHBF, (3 3kB.)

rt, | =35 MA, 2.5 4

1a 2a

I sdzd ydw s MisOdzH Otcls dz' ~ 17 7BH%

1 J1JjL HBBO9 dD8lz§)® o BHT 67

2 - 82 (70"

3 HO@/ 5 /1) 10 +1€Co9 75162 /20

4 [ JCN:H,O (:17 10:1) 0

5 N, OB Mtsdz Is d teMe€N) dzdgtsdzj ¢ & dzw 0

6 J1JjL fHtsflkzms Ooded 12y dzj € Isted ddc

7 EuNBF,0 d3j B@IBF, 81

8 BuNBF,9 3 RHBF, 79

9 EYNCle d&3j RWHBF, 6y 33

10 EuNBre d3j BWHBR, 64 26

11 & u+) - Pt() 66

12 1=25dR, 3.5y 65

13 1=60dR, 1.5y 73

14 1 mf tOMmls glsjeN (&51d8)e 0

15 1 mftcOfmlse st6dadjidr 30 /) 10( 29/36/51

16 CcyYd2¢0 BJL t©0OLHJA ddvw 24

17 cUYJ 2¢O BjL HSO 4] dz§ ded V), 53

18 1 0OctcjoOdzdj 50 Uw 40
% Is O dzH O tizldndztsjol i C stets 0 o 3 Y J M. OW H j wiaf JERESHDR dztOdtsss H dats «
fesmistcOdzimis o ; O datsH @R g3z, AT i B) GRS 085 :4 Co. , 0. 96
MeCN (3030 € OlstsH dzsj tz@1g Mk o Gedzfi BPYyHBR (Bl Otste S o ., 3. 6

o MeCN; PtO dzt20f) 8 PtC O Is(0Hn 8 € 5 BdzO Is dzOW s j -5 |, & ) lis tis Gscit? 2
=350\ (24A).°) " R s 6] HfjBHCdz (] MY s dz L tsac@aipg Jsdg C frpk EOjudzLintise
MsOdHOEB®H o' Hj dzj dzdids & dz] tfje@CHUzEds O
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1 03] dz20 f dzOlsd detso se s OdesH O ds® dffiplshy ddizts)iz
o aBH@M s OB d2dyO sfrls 11) , Yyls ts, 9 J BBV Is dzts
fJt dzOf W y j dzd § O3, Colststetsj SIS or L o
OQtesBOduUud MSdrs MsjHddzj dzd?2 dzO L dzj CIstetsH §
ftesyj MMO. ] zOlsddztso r 2 1 dzj CIstetsH B 5 dz,
1L dzj Cstesnddddyj MSdr tj OSyd?2.

l sMmistswdzgdz" 2 Ists¢ 35 BB COLOdzhv s bkdd
¢ BBdzj j  BJ Hdzj dzddsb3lz f tafj o ) Jsdiafiats d MrtsHO
o j dzd yg ded oty Bj ded MddalsjL O, stséHO j&O
9" nBBH ftoesHEZC RO, ( BQEBJNIR2H - dzsted3j Is Odzj
Moclsdesl MEENJ1::1 : 5 § Rtz CtsB tcQuwDBIRAf YOSy r Is
] tH RO sdzz yOj Ismpw Mk d3] tfetg dlzde'd dg f B dz'n uste ds@F
dedlsted dzO@ 5 lsdatsh j ded 521G fisA{E fipls d@Yz (v OB ¢

Il T DR dzd 3 O sfqw fted Htotseo jHjdedd toj OC
COtsHdets d OdztsHdatdsd'ts Hifists Sigdsbgl@EEijdz gtk s dz' €
o' AsH  K®OBWIGO s§-175. 1pOCtj o Odedj toj O
50 Aw ftdetsHdl € fmdedy j dzd 2 @ a5'O |, ® DY Jsdzl ¢
sO¢ CO¢C 9o 1Lkt MzEyoO,] GePjtflgOnk
SBtOL 59 Odad.J B3 Odzd dzd dzO

] SHtsB tc Odzdz j stflsd 30dz' dzr § Efidztse d W B
COMh dtoj dzd OtosEeBOHs@® yj MSde fsdLotsHdy & M
L dzj CltetsdzsOC yJ f Isstedzrdalsddsd W mdetinf of =<0oddga dz 9
1 dzj €I dzd Is j dz! dese s O d3d21d) te ts o DAY J4sA(skifi o jdT
Istcd W Is tstec d3j Is dbdtfptg telaf figtiaOH d Is  ts B s § Ldig als@DAedzj M d dac
O dzd tzg2b-a, 3b-a, 2b-b, 3b-bo COyjMmlseoj Mmdasodz n toj
M is dzts b jsdzdidixidisfOo tc @3:1  2b) d 33b)3 w4k tc A IRMrdc O
ftsHIso j tog H jlsds@ , dfff Begetg dzls 6 | desMistc iz € Is KAERLS G t
2336800. C dzj CIstetsn d d&3d wJ ) ¢ B ,.q I Cloftdpdt j lsdliitc d3j1ds ¢ dz)
MeCN d EtCN fttdotHepls COYUSHED] asdasso dz
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J dzd &zOlffrBddrp o' nsHBBdE 81 d 75 %, mMtstslse J Is
Hiczedrmr WjedtsdL Bd3j tetso
dnaJ BBO 2
Pt (+) || Pt (-) NHCOR
‘ RCN, H,0 (0.8 kB.) ‘
° PyHBF, (3 akB.) °
1 rt, | = 35 MA 24
H b H
N R a_N R

Y Ly

2a, R =Me, 72%, 2.54
3a, R=Et, 71%, 2.54
4a, R = Ph, 60%, 2.54

3b, R =Et, 81%, 2.5 4 a:b:c = 3:3:2

CF3 CF3
H H
e e
(o] (o]
CF3 F3C CF3

2e,R=Me, 63%,2.54

2d, R=Me, 81%, 2.54
3e, R=Et, 45%, 2.54

3d, R=Et, 75%,2.54

H b H
N R Cl a_N R

¥ ¥

2i,R=Me, 64%, 2.54 a:b = 3:1

2h, R = Me, 44%, 2.5 4
3i, R = Et, 68%, 2.5 4 a:b = 3:1

3h, R=Et,45%,2.54

H b H
a_N R

Br N\H/R c \n/
I I
OH CN
2l, R = Me, 23%, 2.5 4

3l,R=Et, 12%, 2.5u4
b H

02N a N\H/R
L
Cl

2p, R=Me, 85%,44ab=7:1
3p, R=Et, 83%,44a:b=1.0

3m, R=Et, 73%, 34 a:b:c = 3:2:1

\ X-ray 3p
CCDC 2336823

b H H
a_N

A2 N\H/R e

COOMe

(o]
COOEt MeOOC

2s, R =Me, 78%, 34 a:b.c=2.2:1.7:1
3s, R =Et, 82%, 34 a:b:c=2:2:1
H

H
N_ R  MeOOC N_ _R
0 o
HO HO

2x, R = Me, 42%, 3.54

2w, R = Me, 65%, 34
3x, R=Et, 36%, 3.54

3w, R=Et, 63%, 34

2b, R = Me, 82%, 2.5 4 a:b:c = 3:3:1

4b, R = Ph, 64%, 2.54 a:b:c = 3:2:1

2t, R = Me, 75%, 34 a:b=1.3:1
3t, R = Et, 64%, 3y a:b=1.5:1

X-ray 2b-C,
CCDC 2336800

2f, R =Me, 84%,2.54
3f, R = Et, 83%, 2.5 4

H
N

oy

2j, R =Me, 59%, 2.5 4
3j, R=Et,60%,2.54

b H
c a_N R

b

o
NO,

2q, R = Me, 68%, 4 4
39, R=Et, 72%, 4 4

H
R : N
HO

H
N

EtOOC
1y
HO

2y, R=Me, 41%, 3.54
3y, R=Et, 34%, 3.54

2u, R =Me, 73%, 3 4
3u, R=Et, 72%, 34

2c, R =Me, 86%, 2.54
3c, R=Et,84%, 254

2g, R =Me, 73%, 2.54
39, R=Et, 72%,2.54

cl N\H/R
Ty
OH
2k, R=Me, 13%,2.54

3k, R=Et, 25%, 2.5 4
H

O,N a N\H/R

o
Cl

2m, R = Me, 79%, 34 a:b:.c=1.3:1:1.3 2n, R=Me, 64%, 6 4 a:b:c=3.5:1.3:1 20, R =Me, 82%, 44 a:b =1.2:1
3n, R = Et, 68%, 6 4 a:b.c=3.2:1:1

30, R=Et, 80%, 44 a:b=22:1

{}K LY TOCY

2r,R=Me, 64%, 4 4
3r,R=Et,57%,4u4

R N__R
b

o
HO

2v, R = Me, 68%, 34
3v, R = Et, 66%, 34

R
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l " ABH ftesHEZSC IO Od3d y g o O dzdfy dziz u @ flzd
Istcd i) ( Isdgff ¥ dbdr)cB jldpL s ez to s W-Is @ets , M ls § & W Q WIS tsfic &
1 dzj € Istcts dzdats doty Wis\sWc g is@ dds dzf = Gtz .

[SdMmdzg-Badrii stcd W Iststcd3j SIHUD B j oz Bld&z@ N, IsC
ftecdotsHdIls € 5B tcO 2s3H P dag d3d HOdiAH Az th detstist dzts j ded
ndzstclz fp eor MtsC d dzqd 9" nBH O] 8p4d3d 1o d tc&D %
dsdes ¢ O dzts 6 | Bz¢ {6 iz B dzdZIECQE W Is std@ d dzi- vz to €I dzL
dzd sted fz@dzd sH dls € 16t @dyd Q s Hda@ds3h, 3g-3h),
sseHO C0O¢C BCdMmdzi dzdj BdctstdiB T lsa tstdzgl] did IR s ¢
¢ SBtOL 5o Odiaff8 s ¢ Pldm ZC Istso Oid H d s ® O o;
Oy d Is s dedflstakgidodits  Olstf Uz H O § td o 5B g BL 5 d GO
Hdn ek dW j dBBf @& | 5O, 2yléts B' dzs f sHIse j to) H
g j Clstetsdzj sted o { (¢ H &)k dedh if - Hgtsdasti &zO § todzd ff tsd d
d Ovyd lstsdzed Is te fdzjts BYftctdx] dEBHOIE] dzitzaf Wiz) § tets Y d s dzO
ftetst OdBepdaD N-(3,4H d m dztste W j dzd dz)2i@yej Is @ B B)ls o j
ftecsHEGCIss9 .

] tedsC dmdz Bedztpd dtsteB j Ak ¢f dz@tc Sl IststeB J dkLots dz
or BtoOdzdzr = EkmdzsbBId®d&J M jtedsd(if & ¥la s ©® M dz@elz tzlf &2
toj L zdz' IsOls jiz ¥ p Dty dzf#665 Qe d HtctsC id W j dz@kdA)N-Oy
(5rdzts®e dHtetsC Md W j dzd dzBkf Ns(&H o Rde@ dgders € i d W | dzd dz
2,N-GB o JHtets S Md W j dzd dzdl, fidsts tnd Halp® @dfezd o 6 - ¢
COyj Mlse j s dats offdie t5od friff-tisesita|®@ 1S tsas@diad § €S g2k, Rldz
3kk, 3l ( & 7 RBO

Il Mmdizdzd B jetsB jlrdfLtdsdlips j H d dzj ded j O d3d H dzts Glds
ftej ddiszh j bt o |gftedis) j.dzdlj to s N[ e ts W | dzd dndy J
N-(2-dzd stetsWw J dad dz) § Bs§ d trdeO dfdidziz yJ D BRH  aff -4
Mtssls o j Is fr)lstedpdifoizts , ¢ dREHQ gedpd MOQP sV sfdzj f tots
A 1 dzj Slsted yd Mlse O. lted Mtsy H J dzj H2A] I§ftss @is3 H di
SlsdzsmdIlsj dz' dets dzdlstctsctelzg fr o J oW Is dzts, {



43

MlsOBdd dzgs?2 odzzlsted B3sdzj Cbdzv todzsM. .o tH Bic &
Wodw jlsw Hedykhj2 fdds? ©isdddansdgc®.do

4 n J &BDO
F Pt (+) || Pt (-) OHO o
X/©/ RCN, H,0 (0.8 3ks.) XQNJ\R + X/@[N,)—R
PYHBF, H
1k, 11 rt, [ =35 mA 2k, X = CI, R = Me, 13% 2kk, X = CI, R = Me, 53%

2, X=ClI, R=Et, 25% 21, X=CI,R=Et, 49%
3k, X = Br, R = Me, 23% 3kk, X = Br, R = Me, 45%

3LX=Br,R=Et, 12% 3, X=Br,R=Et, 61%
COOR;
HO Pt (+) || Pt(-) HO o o]
+
D RCN, H,0 (0.8 ks.) j@ )it >R
R,00C PyHBF, R,00C N" R N
rt, | = 35 MA
1x, 1y 2x, R; = Me, R = Me, 42% 2xx, Ry = Me, R = Me, 35%

2y, R;=Me, R=Et, 41% 2yy,Ri=Me, R=Et, 34%
3x, Ri=Et, R=Me, 36% 3xx, Ri=Et, R=Me, 32%
3y, R;=Et, R=Et, 34% 3yy, Ri=Et, R=Et, 33%

} te dS dtun dzj GedfldA] StetsB Jl oL SEROC N BB KOL 2] sV
dL sdfN-(Br dztdidzd Istets W § dzd dz) f & sfif 8 dz@ d3dfi #s fipls tSLBCUs |
Cslststctsets B dzO d3f tsisls 66 i3t ytadj jddEOs | dzts i ls tCERAs [z
2336823)0 ftod GUdeddgazdEBtcOL 28 Isfw H 8 @B d |
omMslsdesahtzedd ) tsBh dd3 or mnsHtsd3 & EUdh T ts Hzd
fsfmdi (s kzmiadd™std us fise G¢ d fis@i-bz@Rre O
H d dzd Is tc OB j adzL dzdidgtfctd dim) ts Hf deldCHEEN-O tc @ dgd.H € d ) dzj-dzd
Wilselidzd stetsB JqdgL@Ldz © Me CN, sO¢ d 929 & 3gdN
o OBHOM®BR] 68 d 72 %S dftydrlsdeceistsiadels)tataiatyldze f d
MeCN d EtSHNFIsftseBOL 59 Ode@rs 3r B dzdzgzdzh 59 d3d o
(64% d 57 %) . NQteda o @ABf[jH dzts?2 Mo w L+ 8 { t
st Isftsts dzts 3 j dzd ¢ G OdztsG j dzlz (Cl , F, Br)
f sdzsy dIsj dz' dzr 2 Bj L sd&3j todz" 2 LWWjcCls G O
o dzzlstcd ditsdzj C z dzw tcdz'wAl | R ts efias[@supesHztZE 2 Mo telzf .
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Cdzy Clstetsts G d Mdsdd¢ 1o dMOCN, Is O¢ s HJdds o
sBtcOL SabXkdzd ¢ d tsd L tsdgjististzd IsLOO d3j " Gzddizd @ dses-a,
3sa,25b,3sh) o COyJ Milse | tMhdusmHddt Ris dftous) iz fisfsts H
75% M Mtslsdtsh j dzd j dgb 4.3z 8 el ) C st
Hddd Isd dzd L isel IsNDetATNK[Cn) dz jltdeft€E N ff tc D SBH i OL3BH O
Motslsdatselldzdsd: 1, dets fp d3p4¥h. P dd3 o - BH B

ltedmMtsjHddzj dz2dj OBBqHdesets WicOE di3j dzZls©O €
of OWfdBdzsy jdzedj & cdHsCMddz des?2 Gtz N M
(4cdHth§ @PddH B2y, Bu-3dy) . ¢ yd lsOdB3ddesw j dz 2idzd
sBizQuUsipw o CtsHBA 73 % dzj g igisjdzOm Ise | dgizis € df
ltedMmtsj Hddzj dedJ Od3d HYdESMEGS dztsixgiOdadi3) datB®y jols B
SBOL Sd @dadofjdismiz W sted3” f od j w8sdd@d@sdarisdz § O
tcj OCHthidiaAf dIslsjtcO© M dzdlsted dztsd3z. 1 " BHJ ©C(d
sBtcOLtso Odzgdj] MdzjHtse™ 7 Ctsdzdyj Mise ( d3j dzj J
HOdzdzr &3 & 4 m [ € d fifdDitedBBjiN | dzditsicdisalzO Oy j Is ts digf Is t
ftcdodsi d sBtcOL 5o Odzeds HtosHEZSCISOf BR3P Plzso @
HdnR dzistoWlj ddis jlaOlkz ! (ldn@itsdizdd=t) © dzd yldAkzo ks 8 d dzfn OHAd y
COC 9 Me CN, IstfOutsn <f s o BBL Gifl ®Had Iz C Ists o H o
Oded z(21-3 r2 23 g d B J dRBRGRBOLI2EAB D)z ( 4 2.9 &3O 1
fosfzmMC Oddd Btdz " jets CtdzdyjmkseO® 1 dzj ¢
sB Ol MY B j dzl IESHOA @ H Jtctso Odzd™w ) H o &z d3w
Gtolzy § Od3d{f tegzlz mpigddz'es tSH dzs 3 Mz yO 4 .

Cdzj ClotessS dmddlsj dz desj OBJHJese Odedj o
) 6d dOddudd &jlsdd ds?2 ckffr o Otsd
ftedMmMtsd Hddzj ded W O3y te tels i) Colfi ke Dscddy detidsde)| iz g dzdztd
Cekffj, O dzgj o OLEHEPBHEYPHIc] Csd ys
( Mdzd MkBMisteOIlsr dd&3d ¥ s dzjofn COdeds d§Ous ddglid Idnck
(Sddsd , &jfdsdil] ) dls stsetcOL 50 Odzd§
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stsdz €5 ] BHdS2 LO®Rj" ja@sd Gicdd dicdt ne
CsdzdyjfMlsoO 1 dzj CltedyjmlseO® d ko jddyj ded d

4o &D

Pt (+) [| Pt (-)
II Me  RcN, H,0 (0.8 aks.) NHCOR
rt, | = 35 mA
1 5-7

©/\NHCOR (;(\NHCOR ©/\NHCOR /O/\NHCOR

5a, R = Me, 87% 5b, R = Me, 78% 5¢, R = Me, 80% 5d, R = Me, 83%

6a, R = Et, 84% 6b, R = Et, 75% 6¢c, R = Et, 7% 6d, R = Et, 81%

7a, R = Ph, 69% 7b, R = Ph, 57% 7¢, R = Ph, 59% 7d, R = Ph, 62%

(:CNHCOR NHCOR NHCOR
Br Br

5e, R = Me, 64% 5f, R = Me, 68% 59, R = Me, 59%

6e, R = Et, 65% 6f R = Et, 66% 6g, R=Et, 61%

7e, R = Ph, 48% 7f R = Ph, 54% 79, R=Ph, 42%

1 Odzd Q FBO B IR yJ Mdedy OJls o atsH  YJ dzj ¢
5OC @S { sfRctsPBNGH dIls B actERfdedssOEafsz’ HEg & d
d HdsBp@ 1 ted CEdsgkdattq § O€ad dztsfdesigd tts
Bj doL d dzOdBd H 59 sO¢ Y J dzOB dzt H O jdsAn W O d&'BHBJOd. (
o' noH-BHB%8Y s ROdMRtd It eofjn MmezyoOws o
ftesHEZCI' bd S )] BHdS?2 O®RJHAS?2 ctkzf ft

2.2 RMMdkzjHsoOdzdj ®KRjrROddL BO { dzj Clstetsts

[ dzv  HJjlsOdz datscdy » dedkiydg@zd V§ 515 18 5 4 P
f tod d3j dzj dz' 3 IsSsHT ydsdzdyj m¢ =2 o tsdz! IsOc
f OtcORBOcdzd sdzse 5 toj L s eRQ[dAf(Qy j (MFSIdiR) tedO fifug) Asdsl:

AdCdazdud M OW o tsdz'] ldsAds gt/ Otz Is tefeirfCiisdd i woig df
kB s terlsdesdin fdzj H ceEPHzsH 55 YydC dzd yj MS 2 o
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Ldzj Clstesn d d3d ud e dfa J ronu@agfiz) §2. 1 d OF Of tslslg dzy d ¢

¢ dMdQEesdBOlsd ud MSdr MsjHddef e L OC Y (6
v OB iz O ls § dzy GO df'm dzfl Yizd XGOS d W MS d -; Mizfg dyts:
tcOB syd?2 WudpjiCdgjtddsHic 5 H TG/ SgloBudisFy [ JCN.
) slzB MistcOls | Ey, ) gtz Mistc O Eyd |
101 J daL Bdz +256 | 1w |2-f jIsd d&zW j dg +1.78
b |[vtedW Issted3j Isddzg  +3.2 | 15 |[ j sff@xzd yd | +1.85
1 | 1,4 432 | 1E|S@ddyd & +2.16
Idm( sted W Iststc d3g
d | 1,3 432 |1 0(uv sdzztsdz +2.34
Idm( sted W Is tstc d3d
1j (1,35 +3.2 | lab |0-s I dzts dz +2.18
st gtod W Is st d3g
1f | 4-m dztslic +3.2 | lac |d3s Md dzts dz +2.18
(sted W Is ts B jdia discd
1g (NIststeB | dzL Bdz +3.2 | lad |f-s M dzts dz +2.17
lh mdztsteB j dzL sz +2.63 | lae |11 tetsd3ls s dzlz | +2.37
i 127 dr dztsteB j dzL t§ +2.75 | 1laf | 1,35 +2.04
vte d d3d Is d dzB |
1j (141 d- dztsteB j dzL t§ +2.60 | lag | 1-1 tc =1¢B,5 +2.09
l4e d d3j Is d dzB j
1k |1l mdztAd IststeB j dzL | +2.49 |[1za || OW IsOdzd dz | +1.79
U |1 tcAH ststeB J dzL | +2.46 | 1zb | 2,6- +1.62
r d d3d Is d dzdzO©
Im |J1 j dzL sdzd Isted dz +2.35 | 1zc |¢ dzlstc Oy j dz | +1.45
In |\ dIstetsB j dzL 5z +3.2 | 1zd |1,3,5 +1.59
sted d3j sts€ M
lo |[I-mdzt=2elzd IstetsB j dg | +3.2 | 1ze [ SH B J dzL tsdz +2.35




a7

1p | 1I-m dztsAtelzd IstetsB J dgf | +3.2 | 1zg | N,N- +1.06
Hd &3 Is d dzO dz
19 |1 stttezd stetsB | dg  +3.2 | 1zh |f jIssC fmdB j| +1.93
Ir |1 tetAdzd stetsB jJ dzf  +3.2 | 12 |1 tesd3B j daL 5| +2.59
1s |G IsddzB J dzL 50O1Is 432 | 1zm |1,31 dB tetsd3B | +2.77
It [r dd3d sddzdL sWis( +3.2 | 1mn |14 dB totsd3B | +2.57
u [A ] dzsdz +1.80 | 2a |¢ yJ IsOdzed dzd| +1.65
v [267 ddi3j s dzl¥ j dzs +1.76 | 2u |} OOy IsOd3 +1.32
MoTeHunan otH. Ag/AgCI
]
0B +1B +2 +3 B
i O
R©/ BeH3on HuTtpunbl R-CN
R =H, Me, F, Cl,
COOAIk ®eHonb ¢
Hal
1 T e
R \[c]; : ApwunranoreHmgbl
R = H, Me, Hal,
OH, CF, AHunuabl

~N

NH, Z
R = H, Me, R<©/ R,
Br, CI, NO, R=H,Br,Cl R©/
ApunamuHbl .
: BeH3oHUTpUNbI
: R=H, F, Cl, Br,
' ——
' NO,, CF
OMe . »o3
. ©/ R= -CF3, -NO,
R = H, Hal, OMe Alk
—I R Alk = Me, Et
: R= H, Hal, CH,4
R OO i Tonyonsl
I

R = H, Alk, OMe
HadTanmHbl

t dmkzdastd OF Gustsde dzy d O dzts ol ) 5 OdefsddgOdeci™y d MS d ~
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¢ s BOISd U MG dJ sk dgiandiedigy dz! dzts, Isfipez"H dgts
(b OB dzd 4O RdBE]D). ¢ tetsBOISdUd M d4 M Moz EBNOHE] dzd
WistgisH j oy QF, i)Y Gtk f Ozd daj ¢ dMmdwellsmw je
1 @S dmdzy j sy j dzudfp@®azlls g/ AgCl ), LSGHO § OF
SHded 3 ddzd H &hEGBPRYP disddsdz@, -Br, -1 ) ¢ dMdw
HdOf OL sdgj Itsige rh232 ] j dzadzr ¢ ofifj dzoysjlsifigvO ff O
ftodd3j tedets 55 +1 AwslsidzydOdr S dMmdzj dedw
HJOf OL BdzR7 +11, OtcddzOdgd B ®A-B3HE] 1+,0 dzOW &5 Od
HJOf OL sedj9 HYHdeR) . 1 dbteddzr ( MeCN, Isfigw C
HisMiskzf dzsds HJOf OL tsdzj .2 f)s)s | dedaP@dRE O tcf H 5]
dMfsd LEs sMw o COyjfmkes] tOMbestedlsj dzj
tcj O yd?2.

AdSCazdud MSdd o td sOGH POEG s QOB @4 B jdatsLd
(Au), N4 dHtesS MW j ded dz) Oyj s OiRdu O § s&@ L P &xic O 4
22. 1 OsC dfdzy j Isfw  tSHdatst dzj Clstetsdadzdets f ted2 Qf
ftesdmMAatsHdls ftd Bdjj tcOdadsj oF1ut toldsiddmy ds® dd,
+1.8 2z ®BteOIsd Bs SHIfdd2j shv ¥ sd Sk
L dzj SlstetstsS dfdzj dzdv 5B tcQatdz s dgrinw i tf jicHsiigrsdiams G
Ot MBS BMIs d Ydets St Bis iy thded tt Olstclz v dzv j Is daj] A
ftojfwismlsolzjls § cdzdetsdBlz 1 toff o ECIPS tg Qis[ts o  Oec SRS

[ dzv o' wWidzj dzgdWv d3j m OdzadL BBO OB H d tctso Odzad
sy sMisOo dzj dzd ¥ d EmEOzsdzdzd @adyts o ol H BE) i)
dZOf tc defgj deL, s dzO, Oy Is dEsCiFcda@zjdizdej s H s.Is j dzy ¢
fijtcodyuder » HtsHEZSCIse CdMmMdzj dzdw S OYHBGH
o tsL dBtsy dats, s j dedets Hdzv ftsj H d dzj dzd 2, ¢t
otsdz SORY jtesGtLOBBOA, s5Cdfdzwe h R fw (ots
fslsj dydoOlz@&dL Cdn ¢ ©OLEBYHE Wodtsestset | d
nOwOSsjtedLizj 3" 5 MBjHddzj dedw a5 tslsdatsfdls W
s5Cdmdzv j IsmwH Oazj Mte]d H dep &zOMiIsd f slsj deyd Odzts o
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¢ dMmdzd dzd v , O Mitt]j,? klsgddqdofOgdss daffls
tcOL W HO WisdzO.

1a
2a 1u

0,00015 2u

0,0002 -

0,00010

Tok, A
Tok, A

0,0001 -

0,00005 - J

0,00000 "
0,0000 ’_

0,0 ‘ o:s ' 1T,o , 1:5 ‘ zzo , 2:5 ' 3:0 0,0 , 015 ‘ 110 , 115 ‘ 210 ' 215
NoteHuman, B (omn. Ag/AgCl) NoTteHuyman, B (omH. Ag/AgCl)

tdmizdss ACddud MEd o tdz IsOdsf jistg mEuenidsdy 2 )
(LJgdzj dgrle()myd d2Bd M .J dzls™ 2 ) . CuSmdasfo dwdzw o MmJ -
MeCN, 0.1 PBu,NBF;, 100 dgl@Bfiisyd 2 ildcudzj teitsdzj € IstctsiH |
Ag/AgCl.

] dzdlsjtcOlktej dzjls ©HdEL ZOYd 5 H Odsdz |
sCdMmdzj dzed¥ otH', Cwbttk’ jls fgdizsHs L &)
(tOfMmise e disty @ , phithdzj H' ) BOPLd GdzO OO detHH & g5
L dzj CtebdzfoaLj lso j fjteoadyuds & ftosH kL SBC
f toj H zO SCHISlefi®dz d B,0W62] , toarf B®EE , Hov ¢
(shstesets HOY ] t©OL tt®gOls day @ dzdsftp'dzd st juy @ af,

g Y4 dz v ki POis § drgedzd i QodsipdzjCdedse o SH T,
Br dzs L Eyj des ¢ dMdzj dzdN-Is tefijifse aifiagtstd dzdztf & |
(PBN o ftedmizismiseo dd o L tcOfld@«dhindzPBie(as dzfLN J f
ftesdmMisHdl ftd § s AYAGHIOR) L defl s ca @Oz, |
zdls j tOls kz todzr RBcp5. # @dzdz’ HiSB O dzj dZeBi dz® & Hze H X
qL Bj dzgj dedw 2@ A1 ¢, Goswodw jlsigw deser 2
(& +1.25 1), Ctbtster?2 tOMmisjl f ko jddyuj
ftojHY Sdztsy dls! |,z il dov oH QfditE dRfi S s H d ISPBIS@HS O L
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— PBN 1 3kB.

——PBN 1 ak8. + 4 akB. H,O
| ——PBN13ak8. +24 skB. H,0
PBN 1 aks. + 44 akB. H,O
0,00015 PEN 1 3kB. + 64 skB. H,0O
——PBN 1 ak8. + 84 3k8. H,O

0,00020

Tok, A

0,00010

0,00005 -

0,00000 oo

I

0,0 0:5 | 1:0 | 1:5 | 210 | 25

MoteHuuan, B (omH. Ag/AgCl)
t Mz dzsg ] @S Bl W f o MizlsMmiso dd oL teOfmlsO
VidzseC=w ;5 MECN, O .BW,NBF,100 o3l / f. t OB suyd?2

1 dzj ClstesH TG AYLIdz] dzd v

[dzv  EZmlsOdetse dzj degdv S ozs yjor a ddasj tod3j H
ftosyjomiPOzdzs?2 tcOBtslsy Bf dz ftoeddsj dzgj dz oz Ists
dzts o z PBNJ

Cdzj Clstetsdzdz 2 ff Otc OBOG dzdrisddyr 2 I tedsts s dz6 tzfg |
SBOLEs sMw & ©OHdSOd ftod {djSlsad
Mk MistcOIstse o twOMlso tstcj dzd Is tc d ezt &effn) fpdzjda tscpf
a3’ ZOyodzd m t¢dmdzj ddv tcOfifjoossitdcs® Yoo
fted Mizlsmis s sy fzdNfsde j-aiz Is g0z j dzd dzdzd B 6 dz© 0.5
3 / d3dz) . I tejLbkzd kO] B'd LOk]cdi@wyte!
( ol dgtsX4. 1) . Clts L dOyOjls, duEads i f)tiss e fits
GdHtsC Md dz/ dEBHE] C Odz sdz C slstster 2 ) HE@dz' da
ey OCyde M dddkdsasdz ff daffd3 Ofplze MisteOls 5 d3



51

SKCnepumMeHT
Cumynsauywms

MarHuTHoe none, 'c
HZO \N/

*OH — -~ o)
N A

PB
AP akTuBHaa ¢popma

t Mz @BL uf j Clstc M 40t H 2 RENOH  tej @ d s o d teft®dO
¢ dMmdzd dzd  MeEROMB o fptyH 52 (1 00  d3Sfiyie]) o3 A afud2)
2.001,a,= 1394 fps=234 fIC(PBN)=05 k¢ / dzcz.

[ dzv  or wodzj dzgdWw tsB tc O10HE H & Gaddsz 1 dids e df Ac tsfp
ClidmMMmdzj Hse Odzd ] S dMmdzj dzgdw tc Ofils orsEHE] ek diz
tcOMmMsaegEdDasdz@lle CN d Et CN, Ilnptsd ) tcF0 fitadsh)kzolst
M ddetse 52 dzs® ztz§ d L ® B Nc dfifjfls jtctd ldctés' c@TiARZ. 2 d
24.3), GlEdtckze ls HtozcO. wffjSlte C11,
ftesy d sded sHe@dizjB tsdzj § Ud St wWOMN J 1§ dzj dzd J
Oyjbtsdedistceddzj . 1 tdzlzyj daedzr | L dzOW P&zt stc@d iy
Mz yow s ECOLT 90¢ls dzO MBtcEbEBzgkzHo BSH ol
Mtsslse jIsfise so OB dddiistgiefdpsgA2d2aAN8). | dzd Is j tc Ols Iz t
ZH Odzts )¢ 5B dzgOtclz ) d Is - My jCIlster MYt CftsH BB (
cOLtejh jddvy SCdMmdzj ddsects ©OMlsatse® B daL
MY d desdats2z" €d PBN OCYj] ECOLTMo90jls dzO0 ¢
ddzls j cdzBAH BB P € & dzv tc der424 1) e G4REPPIHH
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235.1441
— DKCNEepUMEHT
235.0730
|
L Emmmmmm e —— y= | 349 2351 235,
3420 3435 3450 3465 3480 m/z (Da)

MarHuTtHoe none, l'c
pacuuTaHo: 235.1440

AHon HangeHo: 235. 1441
I

H,O
’\N HO N N HO_N N\\
® o &7 T T

Wy Ne
/\C A /
*OH

MNP akTnBHas
cdopma

i dfMz@eXud jCltc C-DpHEHiH@sj ¢ dMmisted tsgo G
cOflso 5tc® B j dgp Sez® o { ®e CN  tiid dlz 26% GFRP0B B,
=52 fiyae=44 fyan=53 fyan=92 fUC (PBN)=15 k¢ / dzdz.

= OKCNEepPUMEHT
Cumynsiuus

3420 3435 3450 3465 3480
MarHutHoe none, I'c

AHOA
HO _ _ .
[ Hzo \ /*’5 5 HO N N 5 O
_/
<‘ ~
*OH < MNP akTnBHan

cdopma
tdmMz@sIuf j CIstec (-DHHiIE H@zcj ¢ d Mistcd o] o &dedg
tOMlso stc® B j i tsHt©® o Coot.ON tintg i3z 248 QU=PP B, fiaw:
=524 (5432 4513 4,924 | . C5( BENBd 1
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I smMStsdf SIskHddz wZ] dzts tsB dz@AJEPELE dEE  Otc 5 d3
ttOHd ¢ OdasodztsO Uz ¢ Md g Puzisy Pdag Gadd ¢ Odztso
tcOHJC Odzts ols B HPABEN, L OC dz¥ yd s | Yylsts tj OC yc
Bsdzj S zdzr oatsH' d2ZO OdesHy (s CteO2dzj 2 B4
COC jisdzs, OHMEOBJECIOHEE.) [ 66

I shdg tcOx Sa0BMPH  C OEBS ydqv dBsyjls fts2is
Yd st tog - flzlsj 2 dzOulf F&PA QeedgOL s  IStcOHJ Yy dtsd
CoOdzssoats?2 mndd3dd f dzsats f SHASHWIS HMzZVW &St
ftesyd Miisp ¢ Oyt sMtc] Hiisoe j dzdzts ts dgfn dptftde@(f lsip) £
f 1 Isdgpisdlzy LW dzgOH Jydes tsyjdedls! dr HBMIsBo j k&

dnaJ BBO 2

O O Bozopoa H HN L

... Q.

Aacopbuun Ha

OH — Mytb 1
aHoge
=i 8 Ppe
O i
T N _=N+ OH
MeCN
© .O - Myt 2
)
al

O o Do
Myt 3
HH(SLN_

el

+ MeCN @
MCKNOYeHO OTCYTCTBMEM cBA3ei

Ar-O B 60/1bLUMHCTBE NPOAYKTOB MyTb 4

I didzj HEoigdgdzj €O [ 68] fojHf skOc O] Isf
OOC o 0Ok! Oyjltsddstedqdz (§jtteo OV MsOHdW
fejumsOodvjls M2, 5 mMklsd, Ystdod d
BiIHE [1 ttOHdECOdsd d OyJ lstudsdss @ dsdstdsds, §f tads
Isj edstsH d dzZOBBd U MEded lei4g @ tz'c s dgj eBls Btsdzj § o'
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fslsjdzydOdr ft5 MeOodej dzgds f) otSHES2 [69] .
dMfdzi Hse Odedd o] OCydsdedes?2 Md3j Mg d3j s sH
SBEOLBo Odzd MS OB OB Y YPdzso .

4 Hikes?2 Mbsetdr , cdHieS M &zdtse Od
wogdzwe lsfipw hdJesCts ftodL dzOdeds” d&sd ddzlsj ted3sj H
qLEYyOdkdm: ftod OdsHdzsds 5 dfdzj dzd d [BOFH.O dz
[HEZOCE |kl O shOdalt Qe Ui B 6 C
9 §COydmlsej L &Fd3j(de - .2gpoOy datf ded ¢ S-#H @ o FHRILBIOC
) 5 sudgids ' MYdlsOdesmEL By dz &5. v OSJddB ©BEO
M dkOmiejlsMw M + SMYjteddj dls Oz dzr &5 dzOB dz¥

s o OdzlsAsdpdsd yd ME dd . Jfedpiyl dsdzv te dats § BB HJ
dmf sdz! L 5o Odzd j 5 O teOfiatizf iz G G CdOstsHsB s B
Hdzv EfMlsOdetso dzj dzgd v o tsL sy desflsd ftoj H dzOG O

I'md tOofr 1 Ofndyd ls@&zdls ] st Isd QUPHE ts d:
ccsOT)"/deR2-TZVPR3/CPCMCH,CN)//B3LYP+"™.D3BJI " "/def2-
TZVPICPCMCH.CN)™®. 1 jtejatsHds J Mishistswdzdw B dz(
CsdzW 5tc BOY J s dzdzts ERESTYMEd MO f:sfmdzj Hizes M j2
sflsd &3d B@Yd]d deOS¢ sdzj vy, {88 d d3diL @myhgyPIs Ddzds
MotsBBHES? 1dzgjtweedd Hd&w 1klsd 1 f dMmfsd
OQsdBOdyj MS et Misj HIdR5SdzdY § 5C 0L Odz dzO ¢

1kl 1 HOdZjj ®©OLHjEYjlsfw dO HO9 O o
tOHJdC Odz dzs?2 yOfgldd deg 2( {WdofipvdgEmw2 . 5) . -u s
~dBdUIMEdB Oy sOd3, o 8 kphc &zzy©wk
Zd Bdlsdtekzs h j2 MsOHdj2. 1 jtwer 2 {fkils! ddj
~21 CCOdz A Ylsts oL sy dzts Hdzw g C
5 j Qs ztcj .

ltcjotOh jdadj o Ctdzj yde 2 fosHizZCIl to ¢
fjteor 2 k! oHOLERjoOj ¢ dIhdzpdzPjdksf
fsfdzj HEs h dds Hjftetslstsdzdtotse Odzd § .
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. ° “ ) . TS2
é 30- P Lo ) 26.78
S S S v — MyTb 1
S 20- N — Nyt 2
g
3
= 10-
g
[ ]
z 00
S P
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5
© -10-
o
@
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8 —20-
=
0
5 @
= _30' . 'H‘ = ‘ -
5 OH <———— H,0 I =
o -e @ o P
T 39.19
6 -40- /ﬁNl peaKUua Ha NOBEPXHOCTH «
aneKkTpoaa P
T ke ke
OH H. 0
il o BEER O 2
| = :
le L T2 12 &
)(j)\ _.: H "!NLO - HN#O )J\NH -
NH ' OH 0
= = L TS$1 " MpoaykT
_e.
H
A1
{dhemsflsdsmdlsj d d' j mMosesHd j 1 daj scdd,

DLPNO-CCSD(T)/def2TZVPP/CPCM(CHCN)//B3LYP-D3BJ/def2
TZVP/CPCM(CHCN).

llsstes?2 fkls: BkMztedj dz oW dir d3 Blster ¢
YIstsB T ftsHIse jtcHdIs! | Ylsts olstbgs B d tdflzs < yfjd
fteso JHJd tw©WOMmMydls ftso jton detsisd f slsy dzyd
slsfmMizlsMlsadj dzO0 dzj 2 2BOSC Md BBz dtse (t Mz des €
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70 -

60 -

50 -

40 -

30 -

20 -

10 -

OTHOcUTENbHasA SHepruna, Kkan/mornb

' ' 1 ' 1 ]
1.0 1.2 1.4 1.6 1.8 2.0

Pacctosnue C...H, A

t dmizadse < Adso j orn dztsiisd § slisj iy dzd dgq deiDEgMnikds )
BiYHEZ OBt stesHO d Obtdisd d dzj tehtoHjds 5B
sBBL dZOyY] dzd j € tc affydyj QabfipdrtstctsH 0 Ezfigjdag 'tcXsH ,0 B
O BHERGdA DL tsIs .

2.3 [BuOLG®OdfYL dehdss qWEj SstessS df
Ot kOd iizBMEL O o

1 dOteddr wodwsilsmw o 0ydr B8 MistlkCIskteds
W OttdOyjolsduimMSdr ftjfOwOlsOr, dOlbkiOd:
dMmf sdz L DK figed b te d Y dzt82333]¢I Cdsdeiagfpofdgritdtiafiz H dsdgd t
B Wdiasj HMis 0o dzv § Is CiipdtfiRy J sz Yo @tc d dzd #8809 O
89,9 Istsdzoud ffazk Is tc s zdndizfsPFGBIA-d -

1 200ctsHiteEY §j | OC|Y H lBE i deva L i CaladssRidy d3c
BjsBH ¢ dEh ks desREf{de s o O dzd@sr CaL tatatssiss 1 Ghdgs H
dMfsd LsoOddjds ¢jSNORBEE]E O BIE O jzts dzO fi |
2.5, ftddijdezldy.j] ©OHJSOd djeCt BSBLOLL
M sdz L so Odestelsiiy dzf Csd o dzs G s sy ls Oded W
Mtsslke jlsMisokzs h R B dW j 4 dzts 0O ddgz’ &' AsDHeAs dg o
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dmf sdz' L 59 Odzd J d3 W j detsdz! dz" ~ mMke MIstcOIss9 ,
W dzts € MAftad® HagsCyOedzzw j Isfpw C dz¢.yd 9o 82 MIsOHJ J 2
d4nlJ BBO 2

1) Banbpadorensb, Chem-A Eur. J., 2009
R

R OH
@ ABA(+)[Ni() G

H roun, 50 °C
syenka 6e3 pasgeneHuns OH
R

OH

8 npumepos, Ao 74%

2) Wowmpa, Angew. Chem., 2012
H
aHonuT: OXM o+
H katonut: HOTf, XM H
CH)IPt() @
A4enka H-tuna

-78°C

10 npumepos, 0o 92%
3) Banbpadorenb, ChemElectroChem, 2018

H
Ne®  cvmleve | - ~F
R (F5C),CHOH

Bu3;NMeO3;SOMe, 50 'C O R
07 N

13 npumepos, oo 56%

4) Ny, J. Org. Chem., 2018

_ kaT. Pd(OAc), NHPiv
NHPiv
@/ K,S,05 (1 3kB.) R O
= .
MsOH/CF;COOH (10 3ka.) 0 R
25 C, 3-48 4 PivHN

38 npumepos, 00 93%

] 2012 @EtHk BBhdHB2 f Mlste. CEP]
HIC(sp)iH € teftptipdpj IsOdzd® Holkzm dzj OSIsd o d totso Odzdz
(4njdBBO 2.5, fHfwdhjte 2). tJj-0§HGY i oo t
COBHsEts  OdtsHhsets fsMisteOdzmise , s da
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f &zOlsd dzso ™ &3 C OlsjsAEsdz fi)sjsuzPdefded v tj O6 d tolz
COHJCOZOBY, Ctlstster j cjdzgjtedtelze sqw d  da
L dzj Sstetsdzd L j . { JOSydwy fslsjCoOjls BJjL
~dBBdud MEdna BSCdMdzdlis] dzj 2.

] 2018 CEtHEZ ckzifs@r d OROHEEB®E | v @Gt
Mddzs j L O WisttdBOBdHESBdY j dodf dzss  d 1§ kzdsty dits ) ©wz
WstedBOdzd dzd Hs9 (4R jBO 2.5, fteddgjtc 3).
Lotk jls fodkEzyOl: "desSd2 MfjSlt -dzj
HW steBOB3dH 5B d W | didimioe@dzd MPRdsHOS B W j2dzd dztso M
9" aBHOMB HES 56 %.

f+2 d [k [84] Mmtseh ddd ® dfod gdddd
Odzd dzCHAL | dzj S stosdesH Bdestedz &3, 1SOS d
fsMtcj HiMsosdy S dMddlsj d dets?2 W @SN s g vzd
[ Odzdzr 2 3] stgHsfipy O fiAf m@' L 59 Odeadd S OlsOdzd L (
Pd(OAcyd S dfMmdzdlsj dz' des?2 MdMmisj 3 dz0 tsBMaso j
fMd3j Md diBj lsOdemkzdz Wisdzs?2 d Isted W EOOEHS i dptsjdd
f totsoldsigvts € ts d3dz0 Is dats 2 tdstsjHAAC jlsts O IfiAtaljlz y O ¢ Is fyw

Cdzy CstestsC dHdgP Hzd yid i3t » o Qg fiplistedfdis toafz@ ] d
Iz f) dzts &f de'd dldmH e W H § &) daizByt©Q Ledzjo OlsiZE\SD tLGiizd b ts a@lzts
BdOtddzsg 3 tso ) Qo dmd dssMmisd @Blsd.dsjdfltc s H& g
O®ROIsdud M dn, Mik®Mdig lds®dn d 6.3,88 asfzzj Ists ¢ fmd
ZOW Is O dpbaed a3 Is d dzdzO WIeB dz@dNNez| d3j Is d dzO df tetdsf telg '
sCdmdzvy s Isvyd dzd eej | (.2 OB Gl j 6 ts d fs e df aldg H
dM¢ dzs ydlsq tizis dabs C-6-H gy j# Is-OBfie'OL 50 Odzd ¥  H Q6 to
[50] . [ B wWdsj dzd j O3 By 4 ls B' Is! 5B teOI
tcj O yddedzs i s OPLR, SO j@fdgstzod j[Mls o j dzdzts
Hiczd f Htekzed, GBHBOLEYW o COujthgy fdusd
dZOW s Odzd dz0 Wit sty didsf d © 1 sB-B D dzO Y B B dz
or ntsHBd 64%, ftd {Ilstsd3 Hikzedmn wLjeddlL
5B dzOtc ldgjj dBly dfts d fipidglsdfQjrciodzAe CN ftedotsH dls G
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9,98 d O dzls 1O, 10(®AH)-H ( B8y 3 0% o' TEHBA. | toj
135tsd Bj S5CMdB j dzl 5O ) lseChiai®didizehishigzo
o' TEHEBAH 57fedslss 4Boflse j dzdets. lzg e w5 Is @ O datp
¢ d ) dz@ jtasff W+ 1ts OKBG/AGC]) o = 56 §f et A OL &z j By oH
f OW@d sy jdzdd ¢ .OR] ety {§ j
4o &O
H MCN(H)(!T(:ES) )
eCN, H, oK.

PYHBF,, rt

8a, 64% 8b, 69% 8c, 30% 8d, 57%
R R
-
F
® SRS
R R R
8e, R=1,68% 8i, R = Br, 63% 8k, R =Br, 11% X-ray 8k
8f, R=CN, 11% 8j, R=Cl, 49% 8, R =Cl, 13% CCDC 2383591

89, R = NMe,, 52%
8h, R = OMe, 64%

Br Br Br NHAc
O O Br F5;C O
BI’ 3 CF3
Br Br Br AcHN
8m, 69% 8n, 80% 80, 6%*

1 Ozd udd OlsjsdgRts caste s ;30 o @ g d3 OAsEHIPSIEA )
(BB j dL 5z, 2-HS i B 1§ E3 S [z HSHA, (o B 5B | 420 8 o)
MY sfse Mlse & julsf d3f o9 OMEE | | dzj ClstessS d fdj d
OBdHdtese Oded ¥ dzj Mdsslstey dz2@ ks, ybkt Otdd
orhj, yjd& +2 1 (uv0BddyO Ric®Ya dn Olsk] ttsdf
B34 L sd3J tedz" J d slstedyOlsj dz' dz" j Is tfedzHjiz € Is ¢ g ¢
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M smsefMiso s s fls O d deif B-@MUE G Eadfsidj SR,  of
tOL dzd ydz' &3 Isd § O&j8kaMmdgMied L Oydd

1 Ozd O 5 BO 97 dAAEAROIs d Yj MS s Stsd yj 4§ o
Odzd dzd H 5921() & m Jlsd@X  d HH.65] oy L [z SBE;S € ( f
lhe MeCNLRtEBGQOL Q@Uzfdzdm T cHEBS4&D 2. 18 f d
0T IBHEGH tFAYUO 2icf) Sl GarpdegMe CN S tesdgj C
Bjdel 5CMOL sSaAp t6miEQuos 18KFS fg dosj BswEd 1B %
s oz C BRBE QO fsHIso joy Hj dz0 Bj ssHsd (€COEs ¢ |
2383591)

( Hd dzMmis e j dadzr 2 Mz y 0O 2 ¢ ts ®E B q jols @ @adib
L Otej ¢ d Mls tc dNe(B( Otda] WHIds'te d3j Is d dz) W 2bea)yf dz) ®y jtdsj@d
BN dz ff =8iigyg dz- B8 s A3

ltej Hf 5dzOG O " 2 d3j-B O dgdsydsist@glzhg lagipfed dztj oz
2.1.

4o j &D
R = OMe, Br, I, Cl, H, NMe, . Karog (-) !
AHop, (+) C2HT 22 H,

Pl E=<+20V l

\

/

OO
@

2H* NGNS~

10 Hfjtcos?2 MmMIsOHdd fHtesdmMrtsHdls HdSH dz
tsB tc OL sPpidsdaiBid dz/ dzs-EOH § BB dRlsstc" 2, oo dHE
el OCydodzdzs?2 MY sMmise dats fiy g ,ts B dc10@ dsaz Oz Y filgs oL
10 LOSCdz® ydlsj fizc ezt B - s Pl d g H dztst dzj € Is te 5 dzdzts J
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g4 d Mfklsmiseks h d2 ftotsyd MM Hjftelssdzd tot
fotsis BO. | Odzd yd 4 Ol si3s o Btesdz® d dzd 2 SH(
BXzOctsf cdib@isdg tzgisOydd t©OHS Odzts o sBtcOL L
otstolstff OBzt j dzdv n, yYlsts OCY] HtwwdotHdlIs
Hdd3d tedL Oydd.

rdzv Y sHlseoajtyH]ddY yf ng® s H bipls Odzg § Is tf e
OtesBOIdU) M S sHEONSEOdBPHAE C O@AOJ Bdz dz t
1 CiY j tod d3§ dzls . ) HOdzdzts d3 Mmdzlz yOJ ) SNORVIS
Odzlstc Qyg), dz C SlsBStalz 2f SHoO j oG dglzls tsH dets1 dzjCSlisite ts
L dzj Sstesnddizduyj S s S Hdgg Rt€ ] d3j dzdz’ d3 HJ s
1 Sy j e Gdz! dzetsets Md e dzOdzO. B M ldz A tistiglz vy dg o fi$
(tdmMRigsCe sltster 2 Mtsslse jlsMmise 2] Ig=L20W)d sdz tc

JKCNEePUMEHT
— Cumynsauums

MaruuTtHoe none, I'c

t dfMzdasSuf j Clste €1 ttc 0K PUEuREs dzz \ j dzdz’ Rf)dzts o
s¢dmdzi dedd o MéC M dsfeuf 295 Q , 5

sO0Cdd GHWEEHREISd W] NS dL i)y dej s tdag s H
LO®d Misd s i@ tsPE Qs daLd MECdJ MmkB ol i dsfisj, dzj 3
f sdztsy dfisni df ®ds j deyd D papded dfi<t "Qflgsd3r BlesBO (
O diOlsdyj M cas Egdsayg™y n O desHade s st Gtz
sy ls Oidzderd Oted dzso . ( H dfi df jids ts o)L Cdzs yjor n
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BdOcsftedWismlsobks hdn sy Mk cosdsmsy]ls

sBtcOL 59 OdiplsdO el PO d€ slsster | Htoj qdskzh j M
Htcze f Htokzetsds M tSBEKOLtSOOdj &3 H B3] tetse .

24 0 B dets € d dztsIs T ) L dzj Slstetsaddsd yd MEd A
BJ dzL d zOdBd H 59

O B detsC d MdzsisT weodwe lsfipw HBMilsky d &3d d
ftedtetsH j s tcchipigdhud dpjQ#ddddO [ J ¢ sH dzv M dzd 2 H
400 ofmltej yoshdamw o ftoedtotsH Ol3q dets € d
Cts®e ddoOyd?. O B dzsC dMmdztslsr BJtg  d3§ @B ieizirf f .
L dzL d 3sd8Ble,dd dzg o tsMmdzso dztsdz Od3d dzts € d iz Jp
MistetsdIs j dz¢ derBrj @X[dztifdHey BtsH P B IgfEp sd3 H dzw
BJdtdzts G jsif Ol jmoH  dzj dzed 2 ( dzj 2 te 5 ls tc Odign € tf fig s
s. . ut jMmls! ORIdsS dmdzslis oL dgts ddsiO & fizdzidzk
fsdzzyd ddv ftOSIlsdudmMcéd L dOuddi" ~ Mt HJdz)

RMY sdz' L 59 Odzed J B3z dets[uefipdtglef tc ® dzd yJ dzs d
tcOfMmiseo sted digsfls’ © 9 BttcOdduyuimMédns ©OMIso 5t
stcj BZHigfigis € d j : brifiges@w Isj BB j Ol kztcO, d
sMdeso Odzgd 2 ddzd SCdMmdzdlsj dzj 2, Hdzd Is j dz/ dats §
MHj ey Ol yjdedz' § W IzdzS (G dsdiadea W ff § Oc tedz ff {f
Ctokzf f Qs HBsotsdz! des Mdzsy dets f sSHisSB o Ols Is ©
ficrtcOdew dzd ! B WkZdS ydqtsdzOdz! dzr § ctelzf g .

OB desC d Mdztslsr HBMIsOItsydess &f 6 ¢ ® HY st
Eidztse W B WOEOHSOlqHLEEE fif C Ol OdzdL © § jtej D tSH
[97-99] . t JOCSydd fteslsj C0Osls ) Mtsa tc Ol ddixfo]ddis
Mz yoj dmMftd Lse Odzdy OB desC dMmdztsls fp L ON

[T ftoj HY Sdztsy d dzq , Ylsts Oz desC dmdztsisr
dmMlssyded € © dedlstcd dzO f fsmdzjHEzs h &3 Msyj ls
l SBKOLtoOdzd ] &3 Mtsaso g Isfldz B dsficdsm o Bdz sz €
4o dqdgiiizj Htwo OWL Q) Mise j dBBHJ dz' dzs?2 Od3d dz
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W dzed dze B ydlEOS S OC o jeEt MtsflOp @ djifiEsdk
Clstster 2 Hisdzy j dz gt ® I6)ds to dscfh, Bsfipts s s 0 j Is fyls o
dzj afeg My sdz' £t Bo Qddrff C Istets~ d B WM S d =1 Ots j OIS tajed
dL 2yOdztsf! 9©C d fdzj@Bdigd jud Mls @dndzjsde'd v tj OC yd
Bj dzl sdzdlenicd zOf o5y j M) 1 dzjos lstots s © ¢ g czj tag |
St Hddvdanv o f(jtcolks s W JstinjsHz sl tdas o ¢
TOLOCIsjtedy B Hdzv CON jdis & dizfsidcte(dniz@ cTEHLEE s d dzj

v OB dAPBfQkz] Clstetsaddsd yj ME | ¢ d Mdzj dzd j
COOH

NH,  Pt(#)-Pt() Pt (+) - Pt (-) ©/CN
2 SNH
-ne -ne
rt, | =40 mA ©/\ rt, | =40 mA

{ OMlse BtBc (CUj2C0C CdzjChbweCazj Csegadef | n 6

Bsdz' ke 1m %

1 CHsCN 4 t©OLHJC PyHBF, -2e

2 CH3;CN 4 t©OLHJC PyHBFR, 4]

3 CHsCN 4 ®GOLHJ C EuNBF, 2 4

4 CHsCN 1 JL oL+ EuNBF, -4

5 CHsCN 1 JL tOL + KBr+EuNBF, 4 98

6 C,HsOH:H,0O 1 JL t©OL + KBr+EyNBF, -4e 93
13:1

7 #H,Cl>:H,O 1 JL t©OL + KBr+EyNBF, -4 94
13:1

8 #H,Clx:H,O 1 JL t©OL + KBr+EyNBF, -2e 20
13:1

9 #H,Clx:H,O 1 JL 0oL+ KCI+EYyNBF, -4e
13:1

10 & H,>Cl>:H,0O 4 ©OL HJ ¢« KBr+ EyNBF, -4e
13:1

U ) ozG Daf("0. . 6 ,BBBF]LI ©®OMISo & e disdiide Is o SAdD] Iscs@)O,dz8 H  d3dsasf
4 MBS OlstsH (2fits § shGigdEzdz4D 8T TBH Y tesHECOH s
cit.

s OC odHds dL v OB dzd yI'm d2 9a3f], tc s s Bt df ¢
ftesfzmMCO®dddizj £ Istcd yj Mlsa © Istsdzr €5 9 WwWyg 2!
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OdzsH dzse s f totsMmistc OdzMmlis o ) ftedmkzlsmise dd
B HJOBtesd3 d Wdtse' d3 23T HIBE s dzd Istsdz ( U OF
l ccHER Mg GBIPOL 8 BwlMmizlsMmise dj APssdr 48K B |
RMftsdz! L soa Odedj KCI tsoidfjshidsestc CKLBmp Qg ttitag dj-o o
LO IbEts, Yybsts cedfsndastedls ftO0SIsdyuyi mMsd
toj L zdz' IsO 5z € SHEE dftedzj @zd ¢ v BR2&FYOY) . 1 tetso
tcj OCydd o wyj2¢j M t©WOLHJjdzj ded j &5 O dzts BSdzs
sSBtcOL 59 Odzd s1m, i s H cslls & OC d 7k P& tsof df U3, 10§. v C
dsdzj Hizjls ldikfdsd' ,cOffsststcw jIsiw ) o' B o
tcOmMsotstcj dzgdj HtesdmMrsHdls © ~"BHJ 1 dzjClIste
Hy SO Mddzdtese Odedw M HOdz dzgj IMdd3 BB LOL
1 O Mdzj Hze h jd3 1 1sOf j B dzfs dmmdzj HisO
OetsBOIsd QB ED o o B tcQdzdzlj K dzdz ) dzts atafjWERE y
HsBOo dIls! OtetsdOlsdyj MSd2 MmMkze Mmisikadists @ dsdzYj (
tej OCydtsdzdzlz s  Mmd3j ' HsMdg) ¢ fsist fulg s ©@ @ wzff 4s
Im, d LOLjd& ftesfkzmMCOdd jhj 2aA 1dj Slted Yy,
s OCo gdilsNdgtsj, dzL d zO B3 Hizj C Istetsn d d3d yif &z § O 4z
fted dLBrls¢j dedisted dzisazOBtg UnigOd dzgg dztf)#z@ fyts
fted dmMmysdz L tse Odedd dad Istecd dzthdd-44,94850|.0yg {mdsts dj
Csdzdyj Msoats tcOMlsastedlsj dzv d SCtdzyj dzelstcOyd
OQtetsBOIsdyj MEse s MEeMistcOIsO IsOC RF. B dzd 1
1 sdz' h 5§ Ctsdzd yj Misoe ts 40 teBdth) Is o f tc dfiplg JIA d ts €&
¢ tsdzd yjnindsloCeR] MY cdnjtdss figl©a N-© gz d dze j 7dgL OEYH
9 1btd3 Mdazzyoj i tzis 89X jUsq v ¢ xieCidr@a s Odzd
Odz" Hj GdHB924,(fOBYPTd yO tcd Edgjde hjdedd € sdz
CH,ClxH,O ( 15, fipsde)ls odi Is,figle g fzddets dzd d € sdzayd dzls te O
dzd sted dz® (dzks Gz ) YJ dd P sl Higs 6B Pds 9" 5 tsSH
sB) J dgdzs s MBtsilsdzsh j dzd d  dzd Is te2fddzs fnz)Is.tc O ks N d
COyjMmMbsej tOMmls dty isMeE], dzvis tf fiffigtsilzi C @ d tclzs h Ow
5B tcOL SNHEOjdafvd dzOy J Is Blagq 1D J dz® j daj O diz3d4 Of (s OF
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lted dMysd LseOddd o SCOyjmbkej wPHkot
sBtcOL tsfa@pzd 20 B dzf u O &y Pr2)s

v OB ZRHO[ BcOL BT @G §f Mo dgj fMisdesds L1OME I (6
sBtOL ¥ h Qadmefpof d L
COOH o

Pt (+) - Pt(-) Pt (+) - Pt ()
NH, -4e . N + 1aa, -2e, one pot NJLPh
KBr + ELNBF, KBr + EtyNBF4 H
CHCloH0 (13:1) CH,Cl:HO (13:1)
92 t,1=80 mA 1m t, | = 40 mA 7a
) 1m:laa t OmMlseatsted [ B j Hphen ]l r A Ba
( B dz' o woyj 2d§d (Bsdzt /¢ %
fi)ts 5 Is dzts)h
1 1:1 MeCN 40 0.03
3 1:1 CH,Cl»:H,0 (13:1) 40 0.03
5 5:1 CH,CI,:H,0 (13:1) 40 0.15 10
6 10:1 CH,Cl»:H,0 (13:1) 40 0.3 30
7 10:1 CH,Cl»:H,0 (13:1) 15 0.8 64

W fdzts DAW6 BB CHClLH,O (13: 1, 1 5NBEg@zB, 3 K BiRizsH
OdzsH (2MdPt XOIASHBE) ( 2fd3 dzog ClEBEmAEY L,  oso sSH d dz
sj &3 j 6Okt d Htshmistswdsdetsds IstsCj 80 o o
COstsHdkzsets  OdsHdzse s { tots fiflOuE6dzM a3 dz' ) s fy dzgz
ftesodsi dj " j 2 yOMO ftd (lsbtsw dazsui djsdGdgs d®

] sH sBciPatS Vv ff ootk dedsindz] HizE h dd3 H
tcj OC yd tsdzdzlz 4aa dnd3jtdrp' tc O L 574, O dzdH jOddz) | B ddcW 18 C
dmfsdz? Lej 3" = o w6 OCydd OsdizOIsduyj B~ f

stdzo jtoidw  Od3( dets ¢ LBditstish) Is® o dRBEG®  &Yls s
fsHise j ey Hjdely fofffiff JsOEREME s dd. 1 OdeBd b
N-BjdzoL ddzOdzdHtse B' dzd f sdettqj @&zOgEdO dHi &
dmissydzed ¢ 59 dzd Isted dzts o Yls ts sB kzMmdztso dzj
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Bz C dzj s ddz dzF i3 Mmots2Mlseo Ok ©BELOL S h d~&
fts MtcOodzj dzgde M B J daL sdzd Is to d dzts d3.
1LO0dzdyd) BbdBdsces LOE| Misdls |-t dk ©dzs
Bl Bls s daztsezsBj2L Isqazj dzg) , odzdwjls dzO tej O
sfdso dese 5 f totsH € B O ts &) tzGith O BEE™ 5 L k6 6 5z © fs
[44. RrRfitsd Lso0ddj o tj O0Cyd-di Sq@ECH O
d3j Isd dzf  ted H  dz,-O yijHdsdegrlsidqiezisf O2 sdz dzj ftedo st
Meslse j sMiép pdzh  &ZOBI H 5o .
4o &Y
Me

1) -4e 2) + , -2€e
PL(+) | Pt () NHCOR

KBr + Et;NBF,
CH20|2:H20 (1 3:1 )

gNHCOR EINHCOR @ANHCOR /@ANHCOR

5a, R = Me, 73% 5b, R = Me, 65% 5¢c, R = Me, 64% 5d, R = Me, 66%
7a, R = Ph, 64% 7b, R = Ph, 58% 7¢, R = Ph, 57% 7d, R = Ph, 59%
10a, R = i-Pr, 72% 10b, R = i-Pr, 64% 10c, R = i-Pr, 63% 10d, R = i-Pr, 65%
©\ANHCOR NHCOR NHCOR

Br Br
5e, R = Me, 55% 5f, R = Me, 62% 5f, R = Me, 53%
7e, R = Ph, 49% 7f, R = Ph, 56% 6f, R = Ph, 47%
10e, R = i-Pr, 53% 10f, R = i-Pr, 60% 10f, R = j-Pr, 51%

10 tfidtseoOdedd §tsdzzyj deder = tojL zdz' sOIsts
ftodHY sdztsy d Is! By mOdedL &3 Ftetsyd MM {lreig
oMMl ddd §tsyl NBd OdesiHipztscnds otHBiY gy JHa
5B dzOtclzy j dz2 M klsMmiselzs h d2 i teBdgig.dz’ R L df jteds,
Csdzdyd Mso © ftesf kh j dzdzsets + dzj SIsted yd Mlseo O
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Eyd stsdz ddtsdz! dets?2 S tsdeyj destcOydd: 24, 3im -
dlzz. 1 0ddkzkzyh d?2 tjLikzd IsOls B" dz HisMIsd ¢ dzlz Is
4nJ &BD
AHOAHbIN NpoLiecc
C°°“ 2Br +2H,0

Q -45
0 \ 2BrO o :

A CHsy
©/ -2e” _
AHOOHbIN Npouecc

NMpeanonaraembin MeXaHU3M
okucneHusa 9a

CH2C|2:H20
13:1
KBr + Et,NBF,

-CO,, -2H*

o N
SNH ¢
H )
CH,Cl,:H,0

i 13:1

KBr + Et,NBF, Tm
1z
-2H*
+H,0

leso jHjdedj {dzjClhtesdzdL O BKBrdzif MY B © k&
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sBtocOL SO dzdstOC d 3 tsBtoOL s5d3, 1 tots g o MYf tOfhtstx Ik
BticsdgdH Odzgdtsdzeseo ftoslsj COjls iyj EPe ¥ sedigs
dqdzlsj tcdsi HJOISO. | Odedz" 2 ddzlsj ted3i Hd Ols d3tsy dat
Yylsts f tcewese@ufso ®iadzL sdzd Isted dzO, dets fted UIsts
ftesyj M cSedHtesdzdL O ddiddedes?2 W sted3’ , Yls ts
ftetsH &L IsO

ltcddzj dzgj dedj dBjHIJOLSteO KBr fftodoe tsHJ dzts
14 dz ed telzj B(BIO) Qadpistds d o dots ¢ d Mdzv dzd Od3d dat
dzd Is to d ditstwfdzj His0 Ols j dz' dats Ho zrn i dzj € Is tc s dzdzts
Mtsj Hddzj dzd 2 o { tf dzlef iy Jolixfigdst@difjdificfor sH  dzs € NsB e
BJ dzL d zOasq Rtsp Oflgd Hts 7 3 %.
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3. CsuwlriRrRIC1UO[?710C YOuU?

RMfsdz LEj 3 j] BijlssHT, Hftwdetster d BBt

t 4 OCIsdime ] | §lmdzj H sed@igddil) nk o J BB 15 atfeks dzlz y § «
d L¢ s d3d3d teud iné sfw dddd-fifo s dz! L ® g @ dedf fip'dzdzd Istg vglzf figlissC
B J dzL(Ssgdza Aldrich, O9B &Y ¥ Is tstcd3j ISigina Alditimhts dzO 9 9,40)
B d(itc d W Is ts {3 jdis (Bagna Aldrich, 98%), 1,38 d(fjtc d W Is ts {Bdj jdia d=
(Sigma Aldrich, 98%), 1,3,5Is tc (kfts d W Is 5 {Bdj jdi= (figema Aldrich, 97%), 4-
-~ dz84s tc d W Is 5 {Bdj jdim (@sddaa Aldrich, 99%), W Is ts tc B j(Simis Aldrich,
99%),~ dzts tc B JSigmasiddrich, O 9 B2#)d, R dzts tc §SigdzaAlsideh, 99%),
1,4H d n dzts tc B(Pigma Bldzich, 98%), 1n dz&# Is s tc B j (Bkgnia dxidrich,
99%), 1B tc ey Is ts tc B j(Smmis Aidrich, 99%), B j dzL s dz(SigrmadAbiirich,
99+%),dzd Is tc ts B (PigmaMdiich, O 9 BVarRdzd Is tc ts B (Higmasldiich,
99%), 1-» dz&dzd Is tc ts B (Sidgmnatldzich, 99%), W Is ®ldzd Is tc s B (Sidmats d:
Aldrich, 99%), -B tc Sleiz( Is tc 5 B ([SidpnatAtldrich, 99%), 1Is d dzB | d&AigH® Is
Aldrich, 99%), Hd d3j Is d dzd L (Sijrisa@ldir@ls 99%), ¥ j dztAdzos Organics
99+%), 2,6H d d3J Is d dffcjodaB®rganics 99%), 2-d3J Is d dzW (Acdats @eganics
99%),Is ts dzitkAatAesar 99%),0-C ) d dAHatAesar 99%),d3¢ M d dAHaiAesar
99%),1-C n d dA¥alzAesar 99%), 2B tc 5 d3ls KSigmisAldrich, 99%),d3j L d Is d d
(Sigma Aldrich, 98%), 2B tc ts d3d3j L OSkgmiadajdiiizh, 08%), dzO Wdsd&RBigma
Aldrich, 99%), 2,6-H d d3J Is d dzdz@igm® Atdfida, 99%), O dzls tc O(Bigndz
Aldrich, 99%), 1,3,8stcd d3j Is 5 ¢ fifRfgBng Alglridh,d®9%), 2 sH B j (Rigrsadz
Aldrich, 98%), N,N-H d d3j Is d dz@aipoiadadfidzh, 99%), d3d Is 5 ¢ ) d SignoaL s
Aldrich, O 9 ® ®fs 5B j(Aa Sedar 99%),1,3H d B to ts d3B(Sigian Asdiich,
98%), 1,4H d B tc ts d3B(Pigma tldrich, 98%), 2-W j dad dz¢ dzd yd dz ( Si
95%), L-OdzOdzd dz ( Si gma Al dor@ dedhdz ( CR0i 8gu) a,
09 8 @) j Is ts d4fdsos@rganics CHROMASOLVE Plus O 9 9exteaptired )¢,
f testf dtsdgfidsnsAfditich, 99%).f j Isd dzlfOdzd yd dzOIls d { Isd dz
fs5 dLo@nbeEaEgy | |
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CftdLr 3 tej ez SstesME sy dud MEdJ d mMmadzj H 1
ddzmisdlsizlsj BteeOddyjmMSs?2 d WdLdyj MysRr A
Bfdzd L OfdmOode M ¢ tcd d3 BdaedzVANSE-6)F 0 ¢ & & 15 B4l
(OB tsyYdj y Mipkts)s150.9Mq a(:°C)), BrukerAvance5 0 0 ( | j ted
(tcOBBYydj 59Q0MEBISH) | y 125. Q) ) [ 1dy Bvanc&d4eor
(1Jted30dzd ™) ( tc®8 &y§ 5§ HPEilsdsls E), 376 Mz (F)) o
tc Ofls o GDER & dZCD,LCN f tod Isj B j eOttejnf IS ésjL O
o dzgzlstcj dagded 2 MilsOdzH Otels ftoddaW Ists L dzOyJ dzedsg
(U7 . 28 dapdmCN(@ 1. 97). &8l nint j Sstcy O p telz Is to j dzdz
ftoddav Ists L dzOyj deda( L ME[.c 4 dzeg@ROODIECL . 39 d 1
BH). 1 tsdzdats tisdzj fpj dd ) f bfsOgEsmn f fsd
GEREH-'H COSY) d ¢Gjlsj W Hj tedz H-Cl RIQC, fHe LA
HMBC).

[ Ol j Stetsd3j stedw o r fMs.Cls@ iy jc®ls ts'j M jpdz
tOLted N jddY M JdoddL OydHRMS) dgj ¢ dade stestOdply v jda
lcedMmlsj k2 El ut e UHPLC (Bruker Daltoni
CodzsdzS d YMCTrilardd3Cl8 @GSEG&) 2 uvj BfjtcOlsk
s Odz@z)ezd o @O kicthoudz) Is jART j cOlsztc® OAB S
RMYtsdz Lizj o3 a3 twOMmlse stedlsj dzv dzd +#Qdz"01% Fas d -
(L dz¢ jdals A) d Ovyj lstsdzd ldted dF AC dAOdg:O] dibP L B
1 dz¢ Jtetso Odedw BTM dz Mdzj HEzZes h dds: 0 dBddz § ted
B, 4 d&ddz ftcd 915 %ei3d dd#fjlcigsCh dBlsO 4B, 6 d3d dz
ftod MCtstsimisdd ddistskdd 0O Bi jd3 99 tsHJ B2
O dzOdzd st dsdzdL Jtetseo Odzd 1 dzj CltetsteOMmY r dzj dzd
Risdzd L Oydvw sfizh jMise dzv dzOMm:! Hted Isj &3 j Ol
dzOf towdy jJodzd 1 d MCtstwtshMisd ks O L O dlsd
ftotso tsH d dzd fy 9 HAdOPOL sdzjOMmimh stc 5 @ dAECH) Is (
tcOL 9 tsH d dzdMeENHIQK 5 95 %) tOMise tstedlsj dOp?
BBe/ dgdz. t OfMlsoatste 2tsHIHO dzOtshY £ Qazafm, jo O
Milli-Q) o Ctsdzyj dzlsteOydd 2 &6/ dzdz. [ visdipBfipfg i
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mMtsmils @z’ dB sz jd3. 8 . ]l o6 tc O dzdzdats | sBj Mt j -
Daltoni k GmbH, o Jtemdw 5. 2) dmf sdz' L s9 C

H Odzdz" ~ . @ B tHCdEdE ¢ B' dzO o' ff sdzdzj dzO M
sBj My j ydddw Dat aAnalysis (Bruker Daltoc
sOyd mlse j dzdz" 2 COLBRtetsBOIstscteOW d yj-Mm¢

MydSbesdi stedud ME d d3 Hilsd %S dkmEs6dds6d
MiJSbesd) stedud MY B GMmi)dzEmse GGd & O Aglent d3
680MNe M -i3OMMstetsd3j Isted ud MS d e HAGilBnt Tethmotodseds, ¢
420N JIssH Joddy O3Eddov JsuzidPHYOSEEO
JsdztRe3 C.A [ O OL ts5db 5 BOMAR Y J égls W B t§ tlzj dfls
fesosHddd fm JdhYf sd L toiPdddS lsic tsad B Nib]Ssiis:) ¢ @
3066 2 2 -G@fismctseo ddzH d o dH 2 Odz o4 & dz'iQubigaH G dizgz vz
COf d dzdzw tec dzO W C sHBbdzMEe  Is(fff % H d-W jodgdddr 2
HddsjIsd dzf 5 dze e dzis Q i) O idc jdyfzdgd o3 dazd Od3j Istetsd3 O .
fdzj d&z2€ d W OL VM H VRBEB)L SRtesRZOISSctcOW d yd i
i [Bl jd3d o9 tH didie-25 {f dgisdz;
i10yodz! dzOW Isj B j Ozt Isj tedRsMmis Olsi@ Soiw{ddss
I a4 stetsfls o jddyj @Ay /sdg@zh Aust®Is 18 {5 tc Bs i)B O s
&3d dz. ;
ieCtstesMmis! ko jdduyjddw IsjBfjttOizter 2iRA 4/
®Bd Hz.
Ty j ted3ssMis OISIBO aggdfddy
i) BIQRAzZte O kL dzQ( cpdaisjHSDIR0E tdo@s)s |
ifdxdds saoatsHO fHtetse " M2Ic5:L H)jdesiigddsid dgzeiafg @I58 ¢S
109 d3dz/ disddz. Jtej Y OdOdzdL O 32 d3dadzizlsr .
ltccBsf sHESIss9 CO: tBWKOLJY dMMmdzj Hise Odzd ¢
ClIH Sy J edriBjdigste ] dzad v tese SH J efdds 6 to Q@B k:
Csl3f dzj € MJ , 9 Cdztg yor h j a3 OdzOzs G tso Iz 1
fslsy dzydtsmlsOlstsdz d -8 c @ (gdkGlictisteldg dg P \ER-E X
HJ Of OL t5dz0y d WOalis@RiEwRdztslz!-440(1L4Car d ) , Cs3f + 6 Is
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f cCittdd v d IstckEMmil CBdmd®zCutf j Clster  C1 t B
fn f cdgsh 4 & f tctsc tc ©d3ds" Wi nSi m 0. 96 (
oM sditsc Ols j dz! dzt ¢ fsdzO Isd4jdgqAs te tsH @] € Isdc o HIAD Is ff tz®
ftoctso sdzs € O, tc OB 8 yffj &2@sls didzl)j. ¢ IsGtedsdH Pl to t& & ofndf di e
ftocsosHddzd fted 293 s, dmftsdz L 2wl of NEEJ
tcOL 9 jtelsC O f Gl dydpPp.dzO E(t )

AdSdzdyj mM¢ Ow o s dz' . IsOdRY dedets 3 Isdef v o sdz! Is
(A1 ¢d) tcj edMmistcd tetso Odzd ) tcOMmiso tste Me C
Ctsdzyd dzlstceOydj 2 MmMeemMlsteOIsO 5 o3f , 9 COygJfr
BuuNBF, (01 [ ), o €COyd Mmise j - MdOjsSiiry ez j1 tadisjHCAE t6
Bd oM sdisc Ols j dz flzz@Is Jidalzjo ¢ RictsRIs j tey J dz' .
ftcdoj wlsdzatsmd IAGAgCIdE0 1 | KCl ). of iy BGNotsH |
fMisd H ddzv dzipw f toOMmMseatesdz wyJ226¢d d3tsH d W
L Of sdzdz] dzdz” sBRQ o ltcPMiBaitste] 1 dzj Slstetsdzdls©O Me
1 dzj ClstesHO MtcOo dzgj dzd W gqdizdj iz He O Blsfihj O
Mo J eGtsddzMmis j C dzv dedets?2 WtedIslsts2 H dzWi J=lsfHnjlsdzj
K1 ¢ smizh j Mise dzv dzO My M dhish s f slsd day
fslsj dzyd 8QISOIED ifhs (1t smimpdw) .

0,00035

i Cl
0,00012 -
0,00030

1a 0,00025 -|

0,00008
< 0,00020 -

Tok, A

(=]
= 0,00015

0,00004 4
0,00010

0,00005
0,00000

0,00000

: T T . . :
0,0 0,5 1,0 1,5 2,0 2,5 3,0 T T T T T 1
0,0 0,5 1,0 1,5 2,0 25 3,0

MoteHuuan, B (om#. Ag/AgCl)

Al ¢ ©Cdipdzj dad ¥ Al ¢s¢dmdihdad §

MoTteHumnan, B (omH. Ag/AgCl)



Tok, A

Tok, A

Tok, A

0,00030
Cl
0,00025 - Cl
0,00020 -
1i
0,00015 -
0,00010 -
0,00005 -
0,00000 -
T T T T T T 1
0,0 0,5 1,0 1,5 2,0 2,5 3,0
NoteHuman, B (om#H. Ag/AgCl)
Al ¢ € dfgdzj ded W
0,00025 - cl
0,00020 /©/
F
0,00015 1k
0,00010 -
0,00005 -
0,00000
—-—'_-_-__—_
0,0 0:5 1I,0 1:5 2:0 2‘.5 3:0
MoTeHuwan, B (omH. Ag/AgCl)
Al ¢ € d fikdzj ded W
CN
0,00006 -
0,00004 1m
0,00002
0,00000
/-—__—_
0,0 0,5 1,0 1,6 2,0 2,5 3,0

MoTteHuwuan, B (omH. Ag/AgCl)

A1 o ©Sdtozj dzg v
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Tok, A

Tok, A

Tok, A

0,0010 -

0,0008

0,0006

0,0004 |

0,0002

0,0000 pem——==
‘

0,0

0,00025 —

0,00020 —

0,00015 -

0,00010

0,00005 -

0,00000

Cl

Cl

T T T
1,0 1,5 2,0 2,5 3,0

MoTteHunan, B (omH. Ag/AgCl)

0,5

Al ¢ BCdiydzj dzd v

o
F

11

0,0

0,00016 -

0,00014 -

0,00012

0,00010

0,00008 -|

0,00006

0,00004

0,00002

0,00000 -

T
05

T T T
1,0 1,5 2,0 2,5 3,0

MoTteHuuan, B (omH. Ag/AgCl)

Al ¢ sCdijdzj dzd v

OH

0,0

T T T
0,5 1,0 1,5 2,0

MoTteHuman, B (omH. Ag/AgCl)

A1 o ©6dhuj ddw

25



Tok, A

Tok, A

Tok, A

0,00020 -

OH
0,00015 -

1v
0,00010 -
0,00005
0,00000

o‘,s 1:0 1:5 210
MoTtenuunan, B (omH. Ag/AgCl)
£1 ¢ ¢ divkzj dd W
OH
0,00030 -
COOMe
0,00025 -
0,00020 x
0,00015
0,00010 |
0,00005 -
0,00000
T T T T
05 1,0 1,5 2,0
NoTteHuwan, B (omH. Ag/AgCl)
A1 & € dixdzj dad w
0,00006 -
0,00004 | 1aa
0,00002
0,00000
[ —
0,0 0,5 1,0 15 2,0 25

MoteHuuan, B (omH. Ag/AgCl)

Al ¢ ©Cdtpdj dzd W
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Tok, A

Tok, A

OH
0,00020
0,00015 -
1w
0,00010
0,00005
0,00000
0,0 0,5 1,0 1,5 2,0 2,5
MoTteHuuan, B (om#. Ag/AgCI)
Al ¢ ¢ dtwkzj ddw
0,00020 | OH
©/CO0Et
0,00015 -
1y
<
S 0,00010 -
[
0,00005
0,00000
T T T T T
0,0 0,5 1,0 1,5 2,0 25
MoTteHuuan, B (omH. Ag/AgCl)
A1 o € dfydzj dzd w
0,00018 -
0,00016
0,00014
0,00012
1ab
0,00010
0,00008
0,000086
0,00004 —
0,00002
0,00000
e
T T T T T
0,0 0,5 1,0 15 2,0 2,5

MoTteHuman, B (omH. Ag/AgCl)

Al ¢ 6 d fiptirj dzd v



Tok, A

Tok, A

Tok, A

0,00015 — \©/
1ac
0,00010
0,00005 -
0,00000
_________7
0,0 05 1,0 1,5 2,0 2,5
MoTteHuman, B (omH. Ag/AgCl)
A1 ¢ € dipdj dzd W
0,00025
Br
0,00020 -
1ae
0,00015 -
0,00010
0,00005
0,00000
T T T T T T
0,0 0,5 1,0 1,5 2,0 25 3,0
MNoteHuuan, B (omH. Ag/AgCl)
Al ¢ € d ftpdzj dzd W
0,00030 -
! Br
0,00025 -
0,00020 - 1ag
0,00015 -
0,00010 -
0,00005 -
0,00000
T T T T T 1
0,0 0,5 1,0 1,5 2,0 25

NoTteHuman, B (omH. Ag/AgCl)

Al ¢ ©€dtpdj dzd v
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Tok, A

Tok, A

Tok, A

0,00016 -‘
0,00014 /©/
0,00012 -
1ad
0,00010 -
0,00008 -|
0,00006 -
0,00004 -
0,00002
0,00000 -
T T T T T
0,0 0,5 1,0 1,5 2,0 25
NoTteHuunan, B (omH. Ag/AgCl)
Al ¢ ¢ (dtipdzj dzd v
0,0004
0,0003 -
1af
0,0002
0,0001 -
0,0000
T T T T T
0,0 0,5 1,0 1,5 2,0 25
MoteHyman, B (omH. Ag/AgCl)
Al ¢ Cdtipfizj ded w
0,0004 -
0,0003 -
1za
0,0002 -
0,0001
0,0000 4"
T T T T T T
0,0 0,5 1,0 15 2,0 25 3,0

MoTteHuunan, B (omH. Ag/AgCl)

Al ¢ 6 d fpdzj dzd W



Tok, A

Tok, A

Tok, A

0,00035 -

0,00030 -

0,00025 1zb

0,00020 -

0,00015 -

0,00010

0,00005

0,00000

T T T T
0,0 0,5 1,0 1,5 2,0
MoteHuuan, B (omH. Ag/AgCl)
Al ¢ ¢ fiptzj dzd v
0,00016 OMe
0,00014 /@\
0,000124 MeO OMe
0,00010 1zd
0,00008
0,00006
0,00004
0,00002 -
0,00000
T T T T T
0,0 0,5 1,0 1,5 2,0 2,5
MoTteHuman, B (omH. Ag/AgCl)
Al ¢ ¢ fipdzj dzd v
0,0005 -
Br

0,0004 - ©/

0,0003 1zi

0,0002 -

0,0001 -

0,0000 ————

T T T

0,0

1:0 1:5 z:o 25
MNoteHunan, B (omH. Ag/AgCl)

05

Al ¢ ©Cdlpdzj ded W
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Tok, A

Tok, A

Tok, A

0,0006
we| (0
0,0004 - 1ze
0,0003 4
0,0002 -
0,0001 -|
0,0000 ==
0,0 0,5 1,0 1,5 2,0
NoTeHuuan, B (omH. Ag/AgCl)
Al ¢ ¢ figdzj dzd v
|
0,0003 - ©/
1ze
0,0002
0,0001
0,0000 ﬁ
T T T T T T T T T
0,0 0,5 1,0 1,5 2,0 25 3,0
MoteHuuan, B (omH. Ag/AgCl)
Al ¢ ¢ figdzj dzd v
0,0005 - Br
0,0004 -
Br
0,0003 1zm
0,0002
0,0001
0,0000 -
0,0 015 1;0 1:5 2:0 2:5 3:0

MoteHuuan, B (om~. Ag/AgCl)

Al ¢ 6 dfpdej dzd W
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0,0005 - -0,00022 -|
Br NHCOMe
-0,00020 -|
0,0004 | -0,00018 |
Br -0,00016
2a
-0,00014 |
< 00003+ 1zn <
< ¥ -0,00012
5 2
= 4
0,0002.- -0,00010
-0,00008 -|
-0,00006 -|
0,0001 -
-0,00004 -|
-0,00002 -|
0,0000 ———— : : ; ‘ . : 0,00000 -| . : . : .
0,0 05 1,0 1,6 2,0 25 30 0,0 05 1,0 1,5 2,0 25
MoTeHuman, B (omH. Ag/AgCI) MoteHuwnan, B (omx. Ag/AgCl)

Al ¢ ©Cdfpdzj ded W Al ¢ ¢ dRuzj ded W

0,00015 -| O/NHCOM"
HO
2u

0,00010 4
<
&
(=]
-

0,00005

0,00000

T T T 1
0,0 05 1,0 1,5 20

NoTeHuyunan, B (om+. Ag/AgCl)

Al ¢ ¢CdRuzj dedWw

stcdMisOdzdzs e s OW d Y j MiSjddels ¢ paREAGAS tg Iz € Is Iz to dz" _
d3ts dzts € to d M) RBoAfststs o j H jHAFW tcdd®@ Istsdzj stcj Br uk e
fted Ij BIPERQBEIEIRESH |-dY S Odedtetso Oded ) (
JdLd&zyj &zdw Mo (o = 0, 71073j) .

H H
N O,N N
Aol O @[T \C[T
CF; Cl
2b-a 3p
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1 tcklsilsts W ots g C9H8F3NO C9H9C|N203
[ sdzj S b do jofz
s 203.16 228.63
) B j ©OIS It 101(2) 101(2)
[ dzd dzO o 15 dzde! 0.71073 0.71073
|
g J dz¢ 5 dzd ¥ [ 5 dzts € dzd dzdz [ & dzts C dzd dzdg
a=4.7728(4) a = 5.8609(y |
] OO®i) Ister b = 13.3728(12) b = 4.8745(5
c = 13.9438(13) ¢ =17.4671(18)
[ B jig, 889.14(14) 498.18(9) °
Z 4 2
R-d dzH j S M) | Ry=0.0468, wR=0.0895| R, = 0.0560, wR= 0.1426

AStdBk 20 M

Br

e

ltcklslsts YW st Ci2HeBroF;
[ sdzj € &z day jefgz
(dsts i 34798
vj B j O kY 101(2)
[ dzd dz© o f5 dzdz' 0.71073
|
g d dz@ s dad W f sd&sB dyd M< OW
] esmistc OdzMmis o | Pba
a =6.8932(9);
] OOz ster b =12.5332(17)
c =25.792(4) i
{ B jB, 2228.3(5)
Z 8

R-ddzH j &

R; = 0.0244, wRR= 0.0590
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s o OdzlsAscpdsd yuj MSC dJj. tcrofffiydejst so Odzedw o7 ff sd
C.M3. dz. [ .41. [JdHoOjHjord,, s.1. bppEBGHEIsdy.
~ddd RI{M da&3. 1. 1. 1ddddhisects t 61 .

SV sted3dOydtsdedz § § s5dmC qdSIefTHq t o M detzdzj
dMmyf sdz' L so Oded j &3 § 56 tc O BBAREE s s B3] 15 5 KTB3dz
[103] dzj Wodzr &3 EZyjlstsds 1+ W W LRS00 Orfstis®id jPYsI
LOWHBAd  ddetsy J Mise J dedzsmist & MdMmisy o3 .«
dmMf sdz! L so Odzd ! HzW EteOded yj ded v 80kzd dz"

$constrain

distance: 15, 2, auto
force constant=2.0
$end

] tjLizd O] SCtdWstezOydsddsets !
C sdzW Stcdz) ESEPTSAM SIS j sflse j dzdzs, dL S slstster
MlsOB dFSHz" 4TS 0) . 1 sdzzyjdeds j] CtsdaW tstod3j tor
ORCA 5.0.4 f difsd L 30X T H-DIRIHE defw
TZVPICPCM(CHCN)®, 0O 1s0¢y ] ©OMMyudlsoOdyr yOflst
sdftse wOMYfsdzsy jdds » MOy s@z@BaST KO YJ
Ldzj eddpj. sflsdiRdLOydd fjtejrtsHd » Mhstsw
MO YUOd&zO oBddd BdL dtetse Odzd drn + dzgjecdd M
dL 3 dev s djmw MmewiLd d2O0 dm ¢uOfMmilsdydsts Mmw
d 2,0 j Hdw CcéC (“Bf;tej(n2y lsoflshsiatonim e tc O d;
fsdMS §jtojnHdsGsEs )b dzizd B & d &G g 6856 (

[ dzw HOdz! dgj 2h j €15 zIs tsydzj dzd v or ydfm
cOfMmydls' o Odzd ! 1 dzj Slstetsdzdzr j + dzjecdd o fy.
dMmMfsdz L s Odzd j 3 Ftctso dgv -Casp(E)@/ded>
TZVPPPICPCM(CHCN) d  j tedfijudiss s®en dzr j 1 dzj 6@
W tste Bz dzj :

GCCSD(T)=ECCSD(T)+(GDFTEDFT),
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GHj GDFTddnomsBisH dzOw d | dzj CbtetsdzdzOv 1+ dzj te
DFT ©OMujlstd;! dEjGASDydidpOw + dzj e v, § tsdzkz
Citsdjlbtedd dj Ist€HaOdy lsfj devtsio O dzdz’ o
1 tod 9" Widsd dzd d BB » Odzd L BO dzj sB - tsH d d
L dzjtedjlsdujmMCsets BOWK! j-ts@icb o f tsig@y H 620 #O to
COHdS Odesds [1. [dv iltsets BF s fso j
fsojtrndetsiisd ¢ slsg dgy@f OA joas)? 3 .dAl LEHYOL Odz
v2 fJwsHkCls d eoffj sk ykzlssyd § d ¢4
qLEyjdr o AtHj] ftsyjHbzt' &BsdjslkdYtdse:t
40 j O 3

H,0 —> OH —>
-e

(2 {/OJ:NH)OLNH]

T2 o T1 2.63

Peakuus npoTekaeT Ha
NOBEPXHOCTM anekTpoaa ©
+

Nyt 1

I

z}i }
€ a1Ay

D 575.24 P 109.11

MpoaykT _39.19

MyTb 2
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1 sfdzj i tsdziz yJ ded W1 H[Qlzs j dBjd2) HIJOIsPtej o tOh
oL By des Istej dZW § 2zIsw d&3d :

1 2lIsH 1: Medz! 9 Olsdtese Odzdz" A1 fif tetfsts figdzj HHA
sCdMmdzj ded j d3 dzO OdztsH j . Cdzgj tedw MmMsdzr 9 Ols(d
dL d&dlkj®Mlskzter |

1 2 1s2: tslsh jfdzj dedy OIsSsQzbs do ts[infg totislss @ Otc ® v
YyJj dzj osets fesHEZSISO d oBHT . YIstsB T HEC C
1 dzgjteegjIsdyjmMéisets BOW! j tcO, B' dzts ftotso j H ]
fslsj dydodz] sftjlzdaph stdeo OV daj MBHJjBLY(
FCOLBoa®) tlimikzlsMmisoadj dzjtecjlsdyujmMétsets BC

1 21s3: ftcjHO OtcdIsj dz' dzts § ts 91d fip dzJf dadnidz] o &
sIsh jfdzj dedj d3 § tetsls 50dz0O.

Cdzj € Istcts - uzglad HIEB | dzL  dzOfRdHHdsgj tots o

ltcj f OteOlsdo dzf 2 1 1dag LfsBisdsdasggL 2  dzj S Iste
9 GOd 90dkzsMlsOIsdyjMStsd3 tojydd3j M GHUESS 6,
Ll dzj SstesHO® o IkjtedsMlsOlsdielzj iis?2 yd dzd dzH to
tcOLHjdzjded j 3 OdesHdese s d CObtsHdses ftofs
f defipw dzdzs e 54 B s§@®d I B5s5Cj 35 d&3dp. 1 SOy mhs
CjteOBdUYUj MCOWw f dzOMIsddz® M ©OL Bj tesd  Ste
cjedmistcdtcso Odzd otsdz sz sBREG M hijAgyCizdzts G
COyjMmMlsaj 1+ dzjSlstetsH O O dsdai dzdw .1 ddj S 6 Otsy
f zOddetsor 2 ydazddHtedyj NS 2 OdbH CPIFGMEB!
f zOlsddzsor 2 Misjey j dgOMlEBY didcg Ptds jloj € s to t34r
Mtsfmls Oaszwfjds. 1s Ol sdzd Ists o3 fdzlz 3 o sBRizP dg@yHBF.dedz’
RCN(R= [BtPh . It otejdv { dzj SltesdzdL © & dzj € Is
Bjh Ods 2.

VLMisOdetso €O 1.dzj Sstesdzd L O
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S

tqfnlz@.m)fnlstdztsago"' 4dz;c:|st¢'fnqdzts;fo: y d dzd o
CObBHAEES d OdzsH izt Otz i dets i Is @ t2) Cottsdismmis
ftotsilstc Bdeipl®a vy dzd Is j dz' dzOw d3j B3BB s O dzO: € j 16O
ftste 90@ 7 thdgOIlsddzsoar 2 yddzddzHtedyj MSd2 teC
f 5o j torn dzts fifly dO dz&i1) ip® Is f dzts o OW  ( tl 8 § of RSB ) ;
Bjh Odz dzd S .

{BMOVY JtesyjHzZLO)tsdPE & g5l d D (1.8) 2 iisis tda
H,O (08 €986, di3&sdzr , 17 8¢5 dagdz)d odzd Is @ jidn I o
fsdsj " Odzd o  Odsts HIztS fizj CtsdaHsjRogjogcfujj MS 2 Wy
tcOB syd d3 1 dzg @3)stc®difsClis 31 OMr " j dzdz’PYHBRe (O3 Is® ts4c
3.6 d&distsdf dzUNBF,¢ 3 6P + C 9., 0.788) 6 9 d3dzts tizte d dzj
COlstsH dz' 2 Mz j § ozt 196 Apticas 0 5B C C dzj € stctsalag w d
fted CtBRdzOdzs? 485 i3fAjLEY Olsdz toff s fif RBY dzdzs B Is s
[CtsdeyOdedj 1+ dzjCltetsdzdL O Ctsdalstetsdzd totso Odzd
(ded lsted dz) letsdw dzd 20 tislsstedztsds dMif Otsc
[Ists6 dzOdzdz’ 2 dzd Iste d@izd(,& 1  foigstz) Is tjaspts] tod M s oz
tej OCydwa. 10kjdsE ¢ Mzoisdkkz mMisOlSlkz HEBBO
Wsdzso sG5| RyHBE Wi(ddef lds@ s 0 O dzd j o, ZdBts 4 L
SlsH j dzj dzd v W sdzts 9 BUNBF,. | dajd§jldiesdif sPotsH ZC Ists
nzstesWsteds (ddzd L sOdetsdz) orf f Otedo Odzd, ¢ s
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BjssHB® Cthsdsyds? [ttkOlstdioy ddilono
(1 IsddkzOyjkOls/ ¢jCmMOd = 1:1 ddd 1:2).

N-w J dzd dzOy J(2SID o5 H

] T AsH 0. 115 @GS S(dlwelej, o ' fijo jSisairfn6 © &dz’Au s ¢
(400 QgDClyiy= 8. 4 ,( ff, 5147 (&) 4 y7J297 (W), y
7.10J=(1s7,. 4 1y, 11), ™. 14006DCK:3y 3 169.83.f t
138.71, 129.40, 124.82, 120.86, 24.8IRMS-ESI (m/z) :  tc O f) i) y Gsld .Mt
[M+H]": 136.0762; 4202 H j dzts : 136.0761. "
Mse dzOMmke smw M dzdls j1B8Plsztedz” B3 H Odzdz" oB3d |

2b, o' AfH 0.202 & 20-8B-bdb-c3:Fssls dztsh j dzd j
N-2-( sted W Iststedsj Isd dz) W Rluka] dz) Oy j Is O dzd H

N__m
e
LY
CF,

1 jdzrj Stdmiodd o gpghyl.= 8. 5H) ,( fi7,.Je18 7 ( 8,
H) , 73687 (), y7J827 (6d) 4, y7I257 (4)4y2.?2
3H) . % t ( 1 0 OCDCly: t,= 168.31, 135.09, 132.71, 125.96, 125.91, 125.87
125.82, 125.23, 124.61, 124.42, 122.5
Yr( 376 ¢DCh),:r=10660.62.HRMSESI (m/2): tc Oy d Is CgtkB:NGI dzV
[M+H]": 204.0631; dzO2 H j2ifs4 . 06 3 4 . af jCltesMC sy dy

Mg dzOMEze s M ddlsj8Plskzteds” d3d H Odzdz’ d3d [

N-3-( stedW ststed3j Isd dz) W Rloa) dz) Oy J IsOdBBd H
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H
F3C\©N\H/Me
o)

1 jdzr 2 fotes™ME6800cgDChU= 8. 5H) ,( f7,. 13 (7Mm,6
J= 7. 9H),[789i7 .131 H( 2446 2H) . (1t ( 1 0 0OCDLCI): o =
169.05, 138.54, 131.89, 131.57, 131.25, 130.93, 129.66, 128.03, 125.33, 123
122.63, 121.07, 121.03, 120.99, 120.95, 119.93, 116.78, 116.74, 116.70, 116.66, 24
cf t®F( 376 JDChY ,r=62.77.HRMSESI(M/2): tc O )y d Is QldgBNOH dz
[M+H]": 204.0631; dzO2 H j2ifis4 . 06 3 4 . vt jCtesMS s dy
Mse dzOMmEke smw M dzdls j1BPlsztedz” B3 H Odzdz” Bd |

N-(4-( sted ¥ sstcdsj Is d dz) W (Ram) dz) Oy j s Odkd H
H

N Me
Iy
F3C

1jdzr 2 Ystesh s¢C400FC0CH yu=0 8. 5H) ,( fiy, J612 7( 9,
2H) , 7 J507(BH) 4, y,2.R5 (gt (3 0 0CDLIY: Uc,= 168.90,
140.98,128.68,126.4826 . 36, 125.97, 125.93, 1“%3.
(376 €0OCY,:r =0-62.11. HRMS-ESI (m/2): tc © )y d Is GodelsFNG dzv
[M+H]": 204.0631; dzO2 H j2fs0634. v ff j SstetsMC s duj MS d J
e Oz sw 1 ddls j1ePlsztedz B H Odzdzr B |

N-258 dM( sted W sstedj Isdd) (@) ded d&z) Oy j Is O dsq H
H

F3C\©1N\H/Me
(@)
CF;

J]ratsH 0.28 & (86%), Blji2d2AM .Y t680OCDLL)IS.,
uh= 8. 6HW ,(M,J¥68(BH), y, 73508 (4H) 4 y2. .7 (cff,
¥g (1 0 0CDLIY:\jc = 168.94, 136.60, 136.04, 135.71, 135.38, 135.05, 127.9:
127.60, 127.37, 127.32, 127.27, 127.21, 125.20, 124.88, 122.48, 122.16, 121
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121.50, 119.76, 119.45, 25.18§ t'F( 3 7 6 QDCHY ,:r = 61.21,-63.40.HRMS
(ES) m/z [M+H]": t& © ) iy  d s QBN G, B72.050500z0 2 H: 27828504

N-2,6BdM( Isted ¥ Iststedzj Is d dz) (@) dzd dz) Oy j Is Ozd H
CF;

H Me
hig

o)
CF;

J]rAasH 0.264 ¢ ( 81%) ,f ds.g 2A138 | th < thtph WSOC,):
Uh= 7.92 8HOB) L y7rJ®17 (W), 7y y223)(,m,2 .1 (cfh,
¥g (T 3 YCDCL): tc = 170.0, 132.78, 131.24, 131.0, 130.76, 130.51, 129.9¢
129.95, 129.91, 129.87, 128.22, 125.45, 123.27, 121.09, 118.91, 24.38"°F (376

[ 1 YCDCl): U = -61.47.HRMS (ESI) m/z [M+H]": te © fy ) Y dfi sz@®,gzssNO,
272.05050z0 2 H: 27@z8507.

N-2,46lstcdm( stcd W Iststedzj Isd dzJ2&) j dzd dz) Oy j Is O Bd H
CF;

H Me

hig

0]
Fs;C CF;

JrosH 0.256 ¢ (63%) 4% &5 @&OCDLCH sisEinss C5H), o]
8. 13H)(,f,2.19)4 (fe.t (3L 2 BCDCh): Uc = 166.76, 132.66, 132.50,
132.24, 131.85, 130.24, 128.67, 123.93, 121.75, 2¥POIMR (376 MHz, CDCL) ¢ U
= -60.97,-62.52. HRMS (ESI) m/z [M+H]": tc O fj ) u d Is Ogkds-oN®, &40.0378;
120 2 H: BAdR3S0.

N-(5-7 dze2t Isted W Is s tc d3j B agp)i ¥ (fikzd ol

H

F3C\@N\H/Me
(o)
Cli
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J]TAtsH 0.24 G (84%), -BGCdA 2 tdO0BNCH yls .U
= 8. 7H) ,( ff,. M0 (7MP,5832HE M) , 7. B=B5HzuHIH),, 2. 2
3H) . (% t ( 1 0 OCDCl): = 167.81, 134.68, 129.93, 129.67, 128.88, 125.04
124.05, 121.89, 120543761 1¢DCK:,5 = -82473.3 2
HRMS-ESI (m/z): tc O ffyyd ls OC&CIFMNGzYM+H]": 238.0241; dzO 2 H: j d
238.0241.

N-(4-% IststeW § ded dz) @g) 4 s Odsd H

H
N\n/Me
1oy
F
J]TAH 0.127 6 (69%), Bild3] Amtdd firildaozoz |

CDClL):ly= 7.62 (f, JAHS.,6 7HRBR757 4945806, | vy,
(f, 3HPa (cI¥ qO0CDLl: g = 168.01, 159.77, 158.10, 133.44, 121.42,
121.38, 115.16, “B163D06, [P G - &OBTKRMEESI
(m/ z) : t O i) i) YfENDUZEM+HH:dzw 1 5C4 . 06 6 3, dzO 2 ¢
v jS M sfduyjmMéd] ROLOCkjtdmisdSd Ha
[108].

N-(4-7% dzste¥ j ded dz) O j sOdBBdH (2

] T atsH 0.089 ¢ (44%) |s. S e HAw.M2c (HsOets h |
CDCl):Uy= 7. 9H) ,( iy, J44 7( OH) 4, y,7 JB0O7(8H) 4, y,2.2
31) . “®f { 10 0CDLlY: U= 168.69, 136.47, 129.61, 129.33, 121.03, 24.29.
HRMSESI(m/z) : tcOf)f yCHs@NREMHHzy 170, 0367 ; dzO2
st jCbtesMSsfdujMSd] nfOOCljtedmisdsd Mmtsa
[108].
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N-(3,4H d 2 dztste W j dzd dzl2i@)y j Is © &3( H

ITAtH 0. 1BY dr 2( 4 8suwks, =if22 AA A0 ( 4 0 OCDLR): Y,
Uy=8. 58H)(,M,8 .14 2(BH)}, y,7.I528(8H) 4 \y,7. B=BO,(H
2.4 Hvy, 2L B)& ¢y, (310 0CDELY:iic =169.28, 139.84, 131.46,
131.03, 124.80, 120.53, 119.42, 24 MRMS-ESI (m/2): tc © )y d Is Qz@LN@ dzw
[M+H]": 203.9977; dzO2 H: j2#s3 . 997 8 . gl J SstesmMC sy dy
Mse dzOMmke smw M dzdls j1sWIlsztedz di3d H Odzdz” B3] |

N-(2,3H d 2 dztste ¥ j dzd dz2id)y § Is © Bq H
Cl

Cl H M
e

Oy
(0]

] " ABH 0@6%EBj] dzf 2 ftstesftbS( 4 00CDLH) =0 7. 9H), (
789 (Hés 8.2, HR7®(yds 71. 8, HR7.2(lgxm, 8 10H), | y
2. 20H)(.f, %3t ( 10 0CDElY: ik,= 168.27, 136.75, 131.69, 126.96, 125.53,
124.21, 123.27, 23.14HRMS-ESI| (m/z): tc Oy d ls OEsCILNO M +H]™:
20399770202 H: PaRB9 78 . wif jCbesMSsfdujmMSdj RO
dzdlsj cOlsztodz ditfl]l. H Odedz’ di3d [

N-(2,5H 2 dztste W j dzd dzl2iPy j Is © B( H
H

C|\@[N\H/Me
CI0
J T R®H 144 ¢B j(dF R%) G stetsh 58,3 30scAl thdz. ( 410301 |

CDClL) :w=U 8. 4K , ( fif,. B8 (7M12518 ( 4H) 4 y.,7 . D=5 8(.H5H
1H) , 2. R)2°C MR ( 130 0 GDCh):,ic = 167.99, 135.19, 133.09, 129.31,
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124.24, 121.09, 120.15, 24.66RMS-ESI (m/2): tc O iy fp y d s Qldg®LN@ [t2wH]":
203.9978z202 H: @B . 9977. wfjSbtsmMSsfdy MSdJ
dzd s j t Olsztcdz dgiP]. H Odzdzr d3d |

N-(5-7% dzt2te  H s s S Mg W j dzd @) Oy j Is O dsd H
H

Cl N Me

LY

(0]
OH

] T ABH 0 ABW)@Bj dzf 2 f saefstisS( 400CDECNYUs= 8. 46
H) , 8.HW4 (7l KB=912(.H6H), Y. 8( H&= 8. 6, HR, 66 J§0
8. 7 HN, 1BH)(cif,t**%3 ( 1 0 0CD{CN)ylic = 169.16, 146.29, 127.86,
123.50, 122.12, 121.08, 116.39, 23.BRMS-ESI (m/2): tc © fj fi} y d Is ClgBINQy dzw

[M+H]": 186.0316: dz02 H:j dzt6 86 . 0318. wf jClkisMC Y
Mse &zOMmks sMw ) dzdls JiE3Pls ko dz' &8 H Odedzr &3

57 dztRtesj Is d dzed] 62€ f5 [2kk)s dz

AL

I 7 7 8.8066(53%),8 j df ¢ d fls Bifp&Ee5 4 AKCth (400§ | yCDCh):

Uy =7.65 @, J=251 YylH), 7.404,J=8.64 YlH), 7.28 4 1J = 8.5, 2.5; Y1H),
2.65 (M 3H). °C NMR (100 [ j yCDCL) : ¢ =il65.75, 149.97, 143.13, 129.98,
125.20, 119.85, 111.36, 14.94RMS-ESI (m/z):tc O f) ) u_ ¢ K@iez®NCI [M+H] *:
168.0211:dz02 H: JlGEB211u §f j CtetsMS s Jyuj MSdj nOtOS Lk
dzdls j tOlslztedz” d3tB]. H Odzdz’ o5 [ 1

N-GBtet2dg JHtetsC Md W j ded &) Oy J Is Od3d H



89

] T AtsH 0. 0684 d&r 2( 243ty 59 4 0 OCDECNYy =8 . 75
1H) , 8.H4 (7Ml6 112 ( d4H),7.1BEHL= 8. 6, HP, 46 PU§4
8.64 YylH),2 . 1 6 H)(cfif,t* 3 ( 1 0 OCDICN)ylic = 169.09, 146.76, 128.04,
126.40, 123.82, 116.88, 109.64, 23.BIRMS-ESI (m/2): tc @ ) fy u d Is QlegBrNGy dzw
[M+H]": 229.9811; dzO2 H: j2As9 . 981 4 . sl jStesMC sy dy
Mtse zOMEks sfw ) dzdlsj #Plskztedz” di3d H Odadzr &3 [ 1

5B tc 2483 Is d dzed] € 5 R2U) & dz

AL

] r A B.1146(45%),8 j df ¢ d fls BfxEs6 7 ACth (400§ | MCDCh):

Uy = 7.80 @, J= 1.8] YlH), 7.43 ¢ nJ = 8.6, 1.9; Y1H), 7.37 k5 J = 8.64 Y1H),
2.66 [ 3H). *C NMR (100 [ | yCDCk) : ¢ =U64.63, 149.46, 142.60, 126.98,
121.97, 116.36, 110.92, 13.99RMS-ESI (m/z):tc O ) ) y ¢ @ ezBNBr [M+H]*:
211.9705:dz202 H: P1®87108  j SstesMS s dUuj MSdj R OtOS I
dzdls j tOIskztodzr iIPl. H Odedz” di3d [ 1

2m, o' AatH 0. 152 ¢ 2mafmep2m- disskzsh j dzd j
N-2-yd Odzts ¥ j dzd dz)(@mp) Is O B H

©:N\[.!/Me

CN

1 jdzr 2 fsteshits¢ 400CDL) yo=010. HPp, (& JIJZA8( @,
H) , 8.d=2 §.HlH, HL, 77 0§17 LBH) 4, y,7 JE37( BH),L Y\
2. 26H)(.f, %3t ( 10 0CDEClY: k= 167.84, 141.44, 134.71, 131.53, 124.76,
121.66, 115.68, 24.8MRMS-ESI(m/2): tc © iy f) u d s Q0 [Met]™: 161.07009;

%ZO2Hj@zB1. 07009 . uf jClstesMS sy dyj MSd] m
zdls j 6Ols kztedz B H Odzdzr Bd [ 1
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N-(3-y d O dzts ¥ j dzd dz)(Zmp)j Is O d3f H

H
N

NC\O/ \IO]/Me

1jdzr 2 fsteshits¢ 400CDL) yuo=@ . 9 3H)(7T3( Hl= 8. 1
H) , 7 .H)551(H4202H) , 2.H.3 [ (%, (32 0 0CDLCL: U,=
169.31, 139.02, 129.91, 127.64, 124.11, 123.01, 118.70, 112.69, HRABS-ESI
(M2): e © My d s @0 [Met]*: 161.0709020 2 H ] 64z6709.

N-(4yd Odzts W j dzd dz)(Zomg) Is O d3d H

1 jdzr 2 fsteishitsE 4 00CDLK Yy=U. 6 7=( @, OH), 7.62( H2

= 8. 2H)4 y,7.8)9, (2m,D4d [ (1 (31 0 0CDLH): s = 169.21,
143.54, 133.21, 119.12, 104.67, 24.PRRMS-ESI (M/2): 6 O iy y d Is Ogtith,0 H ok
[M+H]*: 161.0709; dzO2 H: j 1Bs0709. e f j S lstesMS s duj MS d J
Mse dzOMmEks sMw M H@ddsz] 85H s [ @ dz' B

2n,9 " asH 0. 138 ¢ ( BndaZ)b:2ntr8S:kI;Msh j dad j
N-(2-dzd Iste s W § dzd dz)(ZD-g)d Is O d3d H

Ly

NO,

I 7 7 8.884G(39%),% § dzisf tte ts st @B1-9 A ¢ [ 1(400f | MYCDCh):
Uy = 10.34 @ 1H), 8.79 ¢, J = 8.74 W1H), 8.23 @4 1 = 8.54 Y1H), 7.69i 7.65 (5

1H), 7.20 [§ J = 7.94 y1H), 2.31f3 3H).c f t"% (100§ | YCDCh): lc = 169.97,
135.94, 134.87, 134.51, 127.70, 123.19, 122.20, 25{BOMS-ESI (m/z):te Oy u d Is
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H dZ"CgHgN,Os [M+H]": 181.0608; dz@ 2 H: j 1s0608. 4 ff j S Stets M€ &4
nOOS s ted MlsdC dzdisty @iy bsidds i3th]. f§ O dzdz” &k [ 1

N-(3-dzd Is te 5 W | dzd dz)(@D-h)j s © B H

I 7 7903 ¢ (14%), 3 dzls § Btets, st dz1031 086.AH ¢ f (400 f 4 M
CDCl): U4 =8.38 ¢ 1H), 797 J=8. 0, 2H)1 {FuyHi2 (7582 (
LIyH 1 2. 25. (dfgt G100 CDCY: e = 168.39, 148.03, 138.59,
129.31, 125.08, 118.32, 114.03, 24.6lRMS-ESI (M/2): tc O ) iy Y d Is Ogbipl,0:H dz
[M+H]*: 181.0608; dzO@2 H: j 18as060. i jSktesMS sy duj S d
f)ts ¢ dzO fi) ez sty e Oftp Iz ts dz’ Bf]. H Ocdadzr &3d [ 11

N-(4-dzd Is e s % j dzd dz)(@D-E)j Is O dzq H

] T AtsH 0. 023 dadsr (21 B Ms)ists -z Mg 6t (4 0 GDC)Y v,
Uh= 8. 32 9QHZH) L y7JI¥F19(HH),ysb.B3 (2BD6L (cff,
¥4 (1 0 OCDEl): W,=170.31, 145.32, 142.75, 124.56, 118.73, 23:HMS-ESI
(Mz): tOmMMmudls O NGy ddM+H]": 181.0608; dzO 2 H: j HRK0607.
uf jCbtesMSsfdujMSdy R"O0OClkjtedmisdsd MmMtsa
[118].

20,9 "' asH 0. 2 k& dzs Pondmph i.2:1
N-(4-7 dz&3tdzd Istc s W j dzd dz)(2d-8)j Is O di3d H

H
N

OZNI>/ \n/MG
o
Cl
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rj dzlsf @tctshetf G (500f | YCDCh): Uy = 8.15 @, J = 2.24) y1H), 7.72

(H 1J = 8.74, 2.24 Y1H), 7.51 f) 1H), 7.49 4, J = 8.741 Y2H), 2.23 1 3H).c | t

¥y (125] | YCDCL): Uc = 167.99, 147.45, 136.91, 131.62, 123.25, 120.89, 115.7¢
24.01.HRMS-ESI (m/z): tc O f) i) y_ &fi [sz@:6IN,05 [M+H]*: 215.0218;d20 2 H: j
215.0220.4 f j S btesMS s duj MSdj n OtsOSded ldcjdtindsls(LE te
H Odzdz 188 [

N-(2-7 dz&Stdzd Is ts s ¥ j dzd dz)(2D-0)j s O a3 H
Cl

H
02N\©/N\H/Me
(0

(jdzst 2 f.tedihtsE5 0 0CDE) Y,=8. 6 W=( 8, 48) .| y7,. &
1H) , 7.50 8(.HIW5, HL, 453 J% 48 ( BH),2.32( ). cI t™u
(125 QgDChJic=167.99, 148.02, 136.05, 127.32, 124.28, 119.41, 113.58, 24.3
HRMSESI (m/2): te Offyud ls OaaseCINGOgzfM+H]": 215.0218; dz02 H: j o
215.0220.

N-(2-7 dztbidzd s ts s ¥ j dzd dz)(2p-g)j s © Az H
H

ozN\@N\n/Me
o
cl

JrattH 0.191 @é. (74%), xjsd8skdRtt stedst s ¢ |
CDCL) :y=@%. 13=(@2, 6H) 4 y8.HQ (7 ,B=818(.H8H),4 y,7.J59
= 8.4H) 4, y,2.®W.t (e, (3 0 0CDCl): U,=170.13, 148.33, 135.21,

130.06, 128.55, 119.14, 117.13, 24 BRMS-ESI (m/2): tc © fy ) u d Is QldgRIN,@; dzw
[M+H]": 215.0218; dzO2 H:j dz® 1 5. 021 8. 4l j CSltesMC s ¢
fMtse zOMikzs smw ) dzdlsj BPIskztcdz dsd H Odadzr a3 [ 1

N-(5-7 dz&2idzd Is ts s ¥ j dzd dz)(2p-h)j s © a3 H
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H
o
NO,

] T A®H 018%)Gj dzlst 2 .5t € 40 0CDLClY) Yy, =@ 0. 45
1H) , 8 .J%82( BH),BIP( WE 9. 1H),720( H&= 9. 0, Hp. 2
2 . 34H)(cfh,i**%3 ( 1 0 OCDEly: ii,= 169.20, 142.95, 135.93, 134.46, 127.05,
123.54, 121.77, 25.79. O ffifff j QEStE m/zz [M+H]" 215.02. HRMS-ESI (m/2):

tc OfMmyudls ©dz€HCINGY [M+H]": 215.0218; dzO2 H:j d%5.0218.
v jStesMSsfduyjmMéd] rRrOLOCkjtdmisdSd Ma
[121].

N-(2-% Is s5elzd Iste s W § dzd dz)(ZQ)y J Is O d3d H

O,N N_ _Me
LY

I T A8 159 Ccdzj 6EAeE) dzy fetsteBsts € ,ff k.7 S1AMY, ( 40
[ { WCDCN) :y=@. 15J= H6H.,9, HR, 98 JHYQ @@M,9989.1 424 H
2.9 Wy, 71.36 @Au2, Hp, 12 M9c oy G100 |
CDsCN): Uic = 169.57, 157.44, 154.78, 143.73, 135.93, 127.62, 127.54, 120.13, 120.
116.61, 116.43, 23.69. [ t'F( 37 6 QDiCN); U = -118.17.HRMS-ESI (m/2):

e OMMmudls OdafsHs HNz®; [M+H]": 199.0513; dzO2 H:j d2&9.0513.

v jCbtesMOsfdujMSdj SOLOCIk,jtedmisdSd Mmba
[122].

N-(2-B tc 5zd Is e s ¥ j dzd dz)(2D)y j Is O d3q H
H

OZN\E:[N\H/Me
(0]
Br
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] T At®H 198 6y j(dBs4 %) ,ff stotlB268,3C. A.ctffde. (400 |
CDChL) :y=9. 19H)(,m,8 1218 ( 8H) , y,7. B8 9(.HIH , HR7.® |
( W= 8. 8H)J y,2. B)5°C NMR (108 MHz, CDCly): tic = 169.30, 147.47,
137.78, 134.53, 120.97, 120.17, 23.98RMS-ESI (m/z): 6 OfqMmy d Is Ofdets
CgHsBrN,O; [M+H]": 258.9713; dzO2 H:j #8268 . 97 1 3. v jCls
nOtOCIjtedMmMisdSd Mtse dzOMizs sffle3]. i dzdlsj e Ols kzt

259" antsH 0. 1 96 & dzts Ishih:2s-c2.2:1.7:1

Clsdedy2) sOd3d H E25g)dzL 5OIs
COOEI_|
N Me

bl

(o)

) j iz Bteshc G (400f 4 yCDCE): Uy = 11.10 (c, 1H), 8.71H J=8.74 M
1H), 8.05 @ vJ = 8.1, 1.7 flH), 7.446 J= 7.5 flH), 7.09 6 J = 7.7 flH),
439 € pJ =751 fRH), 2.24 ) 3H), 1.41 6 J=7.51 fBH).c [ % (100 |
CDCL): Uc = 169.57, 168.87, 142.17, 135.07, 130.06, 122.88, 120.84, 115.62, 61.
25.99, 14.70.HRMS-ESI (m/z): te © fy f) y ojulstdg NO; [M+H]*: 208.0968;
dzO2 H:j 898.0968. uf j SlstesMS sy dyuj MSdy nO@®TIs j |
dZdlsj tOlsbztedz B2 H Odedz’ d3d [ 1

Clsde@y3dj sOd3d H E2s-h)dzL S OIS

H
EtOOC N\“/Me
Ty

) j &z Btetshct G (400 | UCDCL): Uy = 8.03 €, 1H), 8.00 €, 1H), 7.91 (H,
J=8.64 YlH), 7.79 @, J=6.94 ylH), 7.0 (IsJ=8.04 YIH), 4.37 (S pJ=7.14 Y
6H), 2.21 f3 3H), 1.39 (Is J= 7.1 y3H).c { t™& (100§ 4 MCDCL): Uic = 168.74,
165.81, 137.82, 130.42, 128.41, 125.01, 124.61, 124.11, 60.31, 23.80, HRM%
ESI (m2): te O f) i) y dls®CER.NO; [M+H]": 208.0968; dzO 2 H: j2a8<968.
v jStesMS sy dyuj MS MiscwOm@e st d fipls d & j 8Os L
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Clsd @yl s Odsd H E28¢) dzL 5 Ols
H

joas
EtOOC ©

) j dzf Betshc G (400f 4 MCDCly): Uy =8.02 (H, J = 4.84 Yy2H), 7.6L (H, J
=8.44 Y2H), 4.37 (S pJ=7.14 y2H), 2.21 6, 3H), 1.8 (IsIJ=7.14 Y3H).c [ t%u
(100§ | yCDCL): tc = 168.80, 165.83, 141.91, 130.02, 120.41, 118.31, 60.61, 24.0
13.67. HRMS-ESI (m/2): tc O fr) i) y di Is@dEtsNO; [M+H]": 208.0968;dz0 2 H: j dz
208.0968. 4 j SbtesMSsfdujMSdjy ROwLOCIjtedmisdsc
HOdzdz" 8d [ 4

' d d3d BPdzj IsOBdH sJEREBW Is ©dzO Is

COOMe
H
N Me

b

(0]
MeOOC

] T RB.Aa26G(42%) Bj dzF 2 f sttt S( 400CDCY yu=tt 1. 27
1H), 8.8 ( H1=8.9] Y1H) , 8 J%211(yH), 8.18( H &5 8.9, 2.24 ylH),
3.97( M) ,3 3. B3, (2Z,R)78 [(ifle (31 0 0 CDLCly): s = 169.81,
168.80, 166.38, 145.68, 136.12, 133.31, 124.50, 120.36, 114.90, 53.08, 52.71, 26
HRMS-ESI(m/2): te © fn i) y o Is @AtENOg{ MaH]": 252.0867020 2 H: 25826868.

I d d3d RPdzj IsOBdH SJERHBW Is ©dzOIs

COOMﬁ
N Me

@ X
COOMe

] v 2 18.0996(33%), Bj dzF 2 f sttt S( 4 0 0CDLCly) gy = 10.54 €,

1H) , 8 .J87A8 (yAH), 7.4 ( =78y yH) , 3.H)3 (@MH.36f ¢ M,
¥y (10 0CDLCl:jic = 169.02, 167.47, 137.44, 134.13, 123.87, 123.49, 52.5(
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24.41. HRMS-ESI (m/2): t6 O ff)u d s ©getmNOg dH]*: 252.0867:dz0 2 H: | dz
252.0868.

N-A-cdHtesC MW j dzd@) OyJ IsOdBBd H

] v A ®A326 (73%), Bj dzf Ris te 5 lasth dz167-1 7 0C. cAf t (400§ 4

[ | 4 {do): Uy = 9.61 @) 1H), 9.09 {y 1H), 7.8 (H, J= 8.84 Y2H), 6.67 (H, J=8.8]
2H), 197 @ 3H). cf 1t (100 [ | y,-do)rUf = 168.47, 154.11, 132.04,
121.81, 115.98, 24.72HRMS-ESI (m/z): te O f)fyy d Is OCHENON ft+H]™:
152.0706:dz202 H 15287094 §f j CtesME s duj MSdj R OwLOSk
zdlsj tOlskztodzr di3f. H Odedz” 3 [ 4

N-(4-G d H e =355 d d3d Is d dzw § dzd d@vO Y4 Is Od3d H

I " a®H 148B%)Ested ydzj o1 2 Istftstdeish 4s£. cA th 400 [ 4
[ fedd) :v=9. 21H)(, M, 7.194, (7,811 (2n,1)32 (1fn,1d)86
clt® @00 [ 4 y,do):rud =4168.23, 149.65, 131.82, 125.06, 120.28, 24.56
17.57. HRMS-ESI (m/2): t6 O )y d Is @getsNOy dwH]": 180.1019;dz202 H j d
180.1018. 4 j CbtesMS s duj MSdj ROLOSIsjtedimisdsSc
HOdzdz" @d [ 4

N-(4-6 d H te =39y ds d dzW j dzd dz)(Zw)y 4 Is O d3d H
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] " AtOH 12@5%KGBj dzf 2 st ye@63C. Alth 400 [
CDCN) :n=8. 1 7H)(,M,8 . W)5.17((fy,. J=b ,4. 6, HR6.6( WH,
9.0 H)Yy, 2L W6, (2,838 [(tfk (1 B0 [CDPGN): U = 169.82,
152.10, 130.04, 124.42, 123.24, 119.24, 114.12, 22.16, 1#BMS-ESI (m/2):
tc O M udIls OdzCoH NOgzW [M+H]":  166.0868; dzO2 H j dz66:0868.
st jCbtesMSsfdujMSd] nOwOClkjtdmisdSd fscec

[ isd@yy sOBdgmtcsS Md@Ex) dzL 50OIs

H
MeOOCD/N\n/Me
o)
HO

] ¥ 7 ©.605G (42%),Cts to  y dzf 5t B st 1431 4 . cA th (400f |
CDsCN): Uy = 8.64 () 1H), 8.04 @, J = 2.34 Y1H), 7.60 ) 1H), 7.4 (H vJ = 9.0, 2.8

1 Y1H), 6.8 (H, J = 9.04 Y1H), 3.93 @ 3H), 213 @m3H).cf t"s (100 [ J
CDsCN): lic = 170.83, 170.60, 158.70, 130.38, 129.25, 121.94, 118.13, 112.65, 52.!
23.07. HRMS-ESI (m/2): tc Oy d s @gets,NOy [dd%H]": 210.0761;dz202 H j d
210.0762. ufjShktesMitsfdujmMSédy nOLOCIs] t
H Odzdz 185 [

[ jlseds] Isddzed] &€ GRE ©tzs s ¢ @Ko s

COOMe
o)
—
N

] ¥ A 8886 (35%),Cts to d udgEg® fdzfs t (400§ | MCDCly): Uy =7.95 (H HJ
=7.8,1.2f YylH), 7.6 (H vI=7.9, 1.21 y1H), 7.3 (Is J = 7.94 Y1H), 4.02 f 3H),
2.73 i 3H). *C NMR (100 [ ;4 yCDCHL): Uc = 165.09, 164.70, 135.70, 124.29,
123.95, 119.16, 117.59, 111.60, 52.26, 14.BRMS-ESI| (m/z): tc O f) i) y ofIsk® dz
C1oH10NOz [M+H]*: 192.0655020 2 H: ] 9826655.
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ClsdsePyj kOB B S M@y dL & 0Ols

H
EtOOCj©/N\n/Me
o
HO

] T R4l 6 (41%),Stste o Ydzf 5 te BhsCdA21-1 2 4 cAGYH (400f 1
CDCly): U4 =10.69 @ 1H), 7.98H, J=2.74 YlH), 7.3 (H HJ=8.9, 2.7) Y1H), 7.29

(] 1H), 6.9 (1, J=8.94 Y1H), 4.4 (€ pJ=7.3; Y2H), 2.16fj1H), 1.4 (sJ=7.1

Hz, 3H).c [ ™% (100 4 MCDCl): Uc = 170.30, 168.97, 159.16, 129.87, 129.40,
122.33, 118.46, 112.89, 62.15, 24.71, 14.6BRMS-ESI (m/z): tc O fi) i) Y ofilst® oz
C1iH1NO, [M+H]*: 224.0917020 2 H: 224269109.

¢ Is g2z Is d dzed] 6z€ DL Btize € (Y pzO s
COOEt

o)
—
N

I r 786846 (34%),Sts to d Usig® i dzfs t1 (400f | YCDCL): Uy = 7.9 (H H
J=78,121 YylH), 7.6 H vI=7.9, 1.2 YlH), 7.3 (I J= 7.94 YlH), 4.8 (S 9J
=7.14 Y2H), 2.72f 1H), 1.6 (Is I = 7.24 y3H).**C NMR (100 4y CDCL): tc =
165.57, 164.73, 150.58, 143.42, 127.02, 124.67, 124.38, 115.59, 61.86, 15.12, 14
HRMS-ESI(m/2): te © f) fy U ¢ @ .étiNO; [M+H]": 206.08120z0 2 H: 20826814.

N-¥ Jj ded dzf o5 38)dzO o3d H

] T ABH 1 2B%)esj dzf 2  skcdd8rl,0 L. "Acfth 400 [ )
CDCL) (w=THA( Wz 7. 6H) 4 y7.B0B( gz T. H),7.M( 52
7.4 HWRDOD(ELds 7. 6H), 4155, 9276, yH.Bf 1t @00 [y
CDCL): Uc = 172.24, 138.09, 129.13, 124.22, 120.03, 30.80, HRMS-ESI (m/2):
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t O ud s OdetsCoHNOGZW[M+H]":  159.0913; dzO02 H j diB9.0914.

ef jShtesMSCsfduiMSd] ROwLOClkjtdhmisdSd Mmia
[126].

3Bb, " AtsH 0.202 ¢ 3-83-BP-c3:Fstsilsdzsn j dzd 4
N-(2-( sted W Is s te 3§ I cedts) fwdj tsodfbeieg d H

N\n/Et

@CF?

I jdr j YwEs) ¢ 400CDLKG=834¢1H) , 8.J637(8,
H) , 7.J647(8H) 4, y,7IB07(BH)}Y.,7IJB37(KH),LR16
(Cd=, 7.5H) 4 ylJ277 (#) 3 yCEL100 gDCHY = 1i73.70,
135.50, 133.24, 128.52, 126.71, 126.66, 126.62, 126.57, 126.18, 125.79, 125
123.08, 120. 34, “F3376 95 JCPCLD .- & 850.68.¢IRMS-ESI
(M2): ©OMMudls O @tHFNAz{M+H]": 218.0787; dz02 H j 210790.
s jStesMSsfdujMSd) FROLOCk,jtedmisdsSd Mmia
[127].

N-G(stedWlsstedsj Isqddz) ¥ j dadieb) § e d ts dzO a3 H
H

F5C N_ Et

O
1 jdr 2 ftstes™HE00cgOCh) = 7. 88) ,( iy, JEIO0 7( 8,
1H) , 7.8)2 (7,84 (28,32 T.C6H)4 y,1.J20 7( BH).4 y
cit®C (100 ¢DCh:, U = 173.70, 139.29, 132.17, 131.84, 131.52, 131.20
128.72, 127.73, 126.08, 123.57, 123.32, 121.06, 120.62, 117.25, 31.03,c10.08°F

(376 €OCY,:r =162.79. HRMSESI (m/2) : t6 Of) iy CisHDEMO H
[M+H]: 218.0787; d&O2Hjdts: 218.0790.

N-4( lstcdWiststedsj Isqdz) % j dadee) § s &5 dzO d3d H
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H Et
oy

1§ dzf Bietshotf G'H (400 | yCDCh): Uy = 8.32 ) 1H), 7.60 4, J = 7.8,
2H), 7.50 4,J=7.9] yYy2H),2.38¢ 9J=7.51 Yy2H),1.206J=7.51 Yy3H).c [ ¢

¥C (100§ | MCDCL): Uic = 173.40, 141.88, 128.57, 126.67, 126.61, 126.56, 126.4¢
126.03, 125.84, 123.13, 120.38, 120.05, 31.15, 2.96.t*°F (376§ | UCDCL): U = -
62.34. HRMSESI (m/z) : tc Oy GisIORdB® [Mrtll® 218. 0787 ;
218.0790.4 §f j S stesME s dud ME dJ nOtcOCIsjtedMmlisd ¢ c
HOdzdzr 288 [ 1

N-258 dMm( sted ¥ Is 5t 3 fiste{tsidf) oy (@A ] H

H
F3C\@N\H/Et

CFy
] AatsH 0.287 G (84%), -885CHA R'Hf s @8I GDLChL), Is
Us= 8. 61), 70 ,W=1 8. OH).7.%,( WE 7. 5H), 2%, $2=575
LY H,2D(= 7.5H 1L y,0’C8100 gDCh),lc = 172.62, 136.77,
136.06, 135.73, 135.40, 135.06, 128.00, 127.94, 127.89, 127.66, 127.37, 127
127.26, 127.21, 125.30, 124.95, 122.58, 122.23, 121.54, 121.50, 121.29, 121

119.85, 119. 51 ¥ (3317.63 EDChP,:r 7 B1.22,63.41.HRMS
ESI(Mz) : tcOMfuedFMB[MrHPY 286. 0661 dz02HJ &

N-26BdMmM( stedWiIsstedzj Isddz) W J@ER] dz) f s d sdzOd3d H
CF;

n Me
hig

0]
CF;

] T A®B57¢ 7500 , B j dzr 2 Isf sap-eAmS ,.c it ($ @ QUCDCL):
Uh=7.98( W= 8. OH),F6,( 2 7. 9H) 4 y.,7. B)R.8(§ d= 16
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LYH), 2O (= 7. 6H.£WN.t"3 (I 2 5CDCl): i = 170.0, 132.78,
131.24, 131.0, 130.76, 130.51, 129.99, 129.95, 129.91, 129.87, 128.22, 125.45, 127
121.09, 118.91, 22.38.f t™F ( 37 6 CDCh):, Uc = -61.47.HRMS (ESI) m/z
[M+H]": tc © f) i) y  Is @QdiBN®, 288.0661 dz0 2 H: 28626664

N-246IstedM( IstcdW Iststedzj Isd dz) W (Baled dz) f tetsif d 5 dzO d3d
CFs

N_ _Et

hig

(0]
F,;C CF;

IratsH 0. 2@®BBdzGE? (PBBEMHES.00c gOCK) . .v=U 8. 4H), (
7.98H(2%B(SWs 7. 2H),A8(WPZ 7. 1H) L Yy.(¢8125 [y
CDCL): tc = 171.36, 132.99, 132.57, 132.05, 130.54, 129.36, 124.67, 123.41, 29..
959.c [ t*F (376 C¢DCh),:r =u60.77,-62.41. HRMS (ESI) m/z [M+H]":

e OfMMudls OdaFNO,dZV354. 05349; dzO2Hjdets, 354.

N-(5-7 dze2t stcd W Isstedsj Isd dz) W j dz®fi) § e d 5 dzO d3q w
H

F3C\@N\H/Me
(0}
Cl

] ¥ 7 B.R5G(83%),B j dzff B tcts st @F98 2 AJCtH (500f ;| yCDCh): Uiy
=8.77 ) 1H), 7.77 f§ 1H), 7.49 4, J = 8.5 Yy1H), 7.B (H uJ = 8.54 Y1lH), 2.2

(€ 9J=7.51 Y2H),1.0 (s J=7.54 y3H).c [ 3C (125§ | UCDCl): Uc = 171.78,
134.65, 130.09, 129.83, 129.57, 129.30, 128.87, 126.23, 125.26, 124.07, 121
120.47, 120.45, 120.42, 120.40, 119.73, 117.92, 30.37, 8.181"F (376[ | \
CDCl) U = -62.77. HRMSESI (m/z): te O fi fi) Y dHIIB@ECIF;NO [M+H]™:
252.039720 2 H: 25228394,

N-(4-W ssteW j dzd dz) f te@df d 5 dzO d3d H
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N
oy
(@]
F

I 7 8.636G(68%),$ tste d y difjmots lstyf dA321 33 cAGH (400
CDCL): 0, =7.69 ) 1H), 72 H uJ= 8. 9 4y, 6.87i 5.92(d32H), 2361) ,
Cpl= 7.6 | Y(sIJ2HY, 61¢R°C@HO O gDChY lic=172.59,
160.25, 157.70, 134.00, 121.93, 121.81, 115.55, 115.26, 30.37,9/66°F (376

[ 1 MCDCL): Ue = -120.78. HRMSESI (m/2) : & O f) f) Y Gold, (BNAS[M+Hpzw
168.0819,0z202 H JlG&BAL7u  j S tesMC s Juj MSdj R OtOC L
dzdlsj cOlskztodz dg?p]. H Odedz’ di3d [

N-(4-- dztste W j ded dz) ff te@) d ts dzO d3d H

H Et
oy
Cl

I 7 18.0996 (45%),C s to d  difjtots st dA341 3 7 cA GH (400f 4 Y
CDCl): Uy =7.70 @ 1H), 7.51 4,J=8.94 yYy2H), 7.304,J=8.9] Y2H), 2.43 ¢ pJ
=7.6] Y2H), 1.27kJ=7.61 Y3H).c [ t*°C (100§ 4 YCDCk): Uc = 172.61,
136.82, 129.33, 129.13, 121.41, 30.82, 9.83. HRA&S (m/z): tc O f) i) Y cfilsty oz
CoH1iCINO  [M+H]+: 184.0524; dzO2 H:j d88.0522. uff j ClstetsMC s
nOwOCIjtedmMisdSd Mtse dzOMizs siMB]. M dzdlsj e Ols kz t

N-(3,4H d m dztste W j dzd dz) f @®)Y 5 dz0 d&zd H
H
Cl N Et
oY
Cl ©
J]TAsH 0.133 ¢ (51%), 9QAdzcH( 4Ot TROYY, . st
= 7.7, 7857 . 34 H)(,d3, 7 .12 (2 U=227(.S5H),, ylJ26

7.6 HYU, B1E100 gDChY Uc=171.39, 136.66, 132.08, 129.77, 120.73,
118.24, 28.94, 8.75HRMS-ESI (m/2) : tc O ) f) U JAsHRLEHBIO FMVe]™:
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218.0134; dO2Hjdets: 218.0134. wffjSltesf
dlsj tcOlztedz d32p]. H Odzdz’ Bd [ 1

N-(2,3H d » dztste W § dzd dz) § @ b)f d ts dzO d3d H
Cl

Cl Il:ll Et
Oy
(0]

I ¥ 7 B88446(17%),B j dzf B to 5ot G'H (400f 4 MCDCL): Uy =7.88 M 1 ),
7.70 @ 1J = 8.1, 2.2; Y1H), 7.37 4 I = 8.0, 2.2) Y1H), 7.32 4, J = 8.0 Y1H),
253 € pJ=7.61 Y2H), 1.17J=7.64 y3H).c [ t**C (100f | YCDCL): U =
172.13, 137.12, 134.84, 128.59, 124.84, 123.51, 119.98, 31.31HRES-ESI (m/z):
tc O f) i) U o EBHEEL,NO [M+H]": 218.01340z0 2 H: 1Bz6136.

N-(25H d » dztsteW § dzd dz) § @) d t5 dzO a3 H
H

Cl N Et
Ty
CI0
] T R®H 157 6 (60%), B, €8T Afcshicits( 89 0CDEW):y{
U,=8. 11H)(,Mm,7 .198 (7MJ3918 ( 8H) 4, y.7 JB 7 8 ( BH), L.%7,
(Cd=, 7.5H) 4, ylJa77 ()41 yi’C@100 gDChY fic=172.74,

137.05, 133.59, 129.73, 125.36, 1Z&A2 121.46, 30.52, 9.6 MHRMS-ESI (m/z):
tc O MM yd lsQHZSILNO fiH]": 218.0134dz0 2 H: 21&2&1 5.

N-(5-- dz&2t6 f HtesSS M W § dad dz) Bkie s 5 d2O dBB3d H
H

CI\@N\H/Et
OHO
] ¥ 7 8.855G(25%),8 j dzf B tc st GH (400f 4 MCDCh): Uy = 7.29 (i 1H),

7.15 @, J=2.54 ylH), 7.8 (1 vI=8.7, 2.5, YlH), 7.02f) 1H), 6.9 (H,J=8.5]
1H), 2.8L (S d=7.64 Y2H), 1.D (s I=7.64 y3H).c [ t*°*C (100 | UCDCL): Uc
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= 172.15, 147.80, 126.90, 124.06, 122.95, 120.96, 116.11, 30.68, HFBAS-ESI
(M/2): t6 O f) iy U § EBHZEINO, [M+H]": 200.04730z0 2 H: 20EEATS.

57 dzeis Is d dzs ] daLS i Bkk)s dz

o
L L=
(of N

I v 7 8.H076(49%),B j dzf @ to s Nstf YUB538A ¢ [ t'H (500f 4 MCDCL): Uiy
=7.67 @, J=2.14 YlH), 7.4 (H,J=8.54 ylH), 7.B (1 1= 8.6, 2.1y YlH), 2.8

(€ pJ=7.64 Y2H), 1.4 (IsJ=7.64 Yy3H).c § t2°C(125f 1 MCDCl): Uc = 169.10,
148.91, 142.03, 129.04, 124.21, 119.08, 110.44, 21.68, 1GIRBIS-ESI (m/z):

tc O f)fyy d Is1@EEECHONC!  [M+H]": 182.0367; dzO2 H:j dE&2.0366.
v jStesMSsfdyujmMéd] rROLOCkjtdmisdSd Mia
[113].

N-GBtet2g dHtesE MW j dzad dz) Bllstsf d ts dzO a3 H

H
Br\@[N\n/Et

OHO
] ¥ A $8.08356(12%),¢ sted ydfjg 2 s€Ht (400 [ Pu=7CDC
(M1H), 7434 0J= 4.6, 2. Z(HHPN, 8LH),, 27 .41f{H),6.851 H
MHJI= 8.6 L WEPIH)T7. 2.5 B(sIZH)7,. 21.£F °C A06D)
[ | YCDCly): lic = 172.00, 147.84, 129.69, 127.68, 124.96, 117.50, 112.43, 30.6

10.21.HRMS-ESI (m/2): te © ) f) Y ¢ Isz@EEBrENO [M+H]": 243.9967,d20 2 H: j d;
243.9967.

58 tc 26 Is d dzB g dBLCE O s dz (3

0)
L=
Br N
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I ¥ 7 ®.6656(61%),8 j dzf Bt shstfdA64 8 ALtH (500f | yCDCh):

Uy =7.83@,J=8.7] YylH), 7.4 (H vJ = 8.6, 1.9 YyiH), 7.38 4, J=8.6 Y1iH),
2.9 (S pJ=7.61 Y2H), 1.47 6 J=7.61 Y3H).c | t*°*C (125§ 1 YCDCL): Uc =
169.79, 149.76, 143.237, 127.82, 122.94, 117.19, 111.90, 22.60, ¢Qf98>C (125

[ 1 UCDCL): Uc = 169.16, 149.24, 141.99, 127.16, 121.93, 116.49, 111.07, 21.6
10.25.HRMS-ESI (m/z) : tc O ff)y GHONEs [MHHEY2 25 . 986 2 ;
225.9862. ufjChbtesmMSisfidujmMéd] nOLOCIs,
HOdzdz" #8 [ 1

3m, 9" otsH 0.152 ¢ 3pn-a&3n3m-cIIRtsIsdzsh j dzd 4
N-(2-y d O dats W ff ez fizgf ts dBne)] H

N Et
CLY
O
CN
1 jdzr 2 YsteshisE 400CDL Y=101.17¢ 1H) , 8. J=1 8(.HH
1H) , 8 .J=6 8(.HOH,, HL 7.551 7{.Wp, 3 H)(7d32i 71 0 8 H)(,d3, 2 .1B 1
= 7.6H)4,y,l. .23 7(6H) L y,cCI100M| yCDCL): U = 173.70,

142.64, 135.91, 132.21123.08, 118.98, 114.52, 32.25, 10.1RMS-ESI (m/z):
tc Oy fyy d ls @QeiatN.Q{MzH]": 175.086620 2 H ] 7@z6367.

N-G-yd Odats W f z fizgf 5 dBnelg] H
H

NC N_ Et
Y
(0

1§ dzf Betsicts §h (400§ | UCDCh): Uty = 7.95 (c, 1H), 7.74H, J= 8 Y1H),
7.441 7.37 (3 2H), 2.45 ¢ 9J = 7.6 Hz, 2H), 1.30l§ J = 7.64 Y3H).C NMR (100

[ 1 MCDCl): Uic = 1i 171.34, 139.34, 130.41, 128.14, 121.00, 119.35, 118.31, 113.5
29.23, 9.97 HRMS-ESI (m/z): tc O iy f) y dHlsi®@gs,.N,O [M+H]": 175.0866;
dzO 2 H: )} 7826867
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N-(4-y d Odats W §f tda §izgf 5 dBelg)] H

) j dzf Betshc G (400f 4 MCDCL): Uy =7.68 @, J=8.94 YylH), 7.62 4, J
=8.94 Y1H), 7.45f) 1H), 2.46 §€ pJ = 7.6 Y2H), 1.28 5 J = 7.64 y3H).**C
NMR (100 MHz, CDCly): Uc = 172.97, 142.57, 133.83, 120.01, 107.55, 31.36,.9.9C
[ Offff j S(BS) m/z: [M+H] 175.08. HRMSESI (m/z): tOffydls Odz
CioHuN,O [M+H]": 175.0866; dzO2 H j dat5.0867 v j SlstesMS ¢t
nOwOCIsjtedMmisd S dzdfisty dcd®fiy istdds iga2P]. g Odedz” di3d [ 1

3n,9 " A GBIIG(68%),Mts ts Is dzts Bnja:@mdb;Bn-c= 3.2:1:1
N-(2-dzd Is te s W §f g fizgf s dBD-ajqd H

ooy

NG,

] T 7 8.098G(42%),J dzlst ® to ts st WB3-65M. ¢ [ t'H (400§ | YCDCh):

Uy =9.47 €, 1H), 8.8 (H vJ=9.7,1.81 YyiH), 8.2 (H vJ=9.5,1.7) YlH), 7.6 (Is
J=7.84 YlH), 7.B (s J=7.81 Yy1H),2.% (€ pJ=7.51 Y2H),1.3(IsJ=7.64 Y
3H).c [ t°C (100f | UCDCh) :c=1i72.75, 136.14, 135.93, 134.89, 125.61, 122.95,
120.01, 30.80, 9.78HRMS-ESI (m/z):tc © iy ) y ¢ @ ldzthl,O; [M+H]": 195.0764;
dzO2 H: ] @&8.0764. wff J CSIstesMEsfdyy MSdJ ~n OtcOC Is j
dzdIlsj e Olslztcdz" dg?B]. H Odzdzr d3d |

N-(3-dzd Is o 5 W {f a iz 5 dAD-4Bd H

H
OZN\©N\H/Et
o

I 7 798336 (13%), % j dzlsf B te 5hIsiC 1001 0 4. cAf t'H (400§ |
CDCL): Uy = 8.39 (c, 1H), 7.99.94 @3 2H), 7.83 f) 1H), 7.48 k J = 8.2 Y1H),
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2.47 € pJ=7.64 Y2H), 1.276J=7.51 y3H).c § 1C (100§ | MCDCL): i =
173.30, 148.17, 139.14, 129.55, 125.56, 118.42, 114.39, 30.36 HRBAS-ESI (M/z):

6 O fMyd si@eetCHN,O;  [M+H]::  195.0764; dz02 H:j dk85.0765.
4 jChtesMS By duiMSd) ROEOSKjtedMmisdSd Mt
[130].

N-(4-dzd Is tc s W {f wad izl 5 dBD- M3 H

H
OZN\©N\H/Et
o

I v 7 8.036(13%),y J dzisf 2tc 5 sty 697 2. Af t'H (400 | UCDCh):
Uy =8.20 @, J=9.24 Y2H), 7.78 1) 1H), 7.73 4, J = 9.2 Y2H), 2.47 ¢ pJ=7.5
1 U2H), 1.27 k3 =754 y3H).c [ t*°C (100§ 4 MCDCL): Uc = 173.69, 145.90,
142.47, 125.48, 118.83, 30.17, 9.67TRMS-ESI (m/z): tc © i} f) Y ofi s8N0,
[M+H]™: 195.0764; dzO2 H: j 1980765. 4 f j SlstetsMC s duj MS dj
Mse dzOmMikze lsmw M dzd s JBIPIsztedz" d3d H Odzdz' d3d
30,9 " A tsH7c079%, 1 ts ts Is dzts Bo-pidmep £.2:1

N-(4-n dzeStezd Is to ts W ff whag iz ts dB0-ajd H
H
O,N N\n/Et
O
Cl
] T 7 B.8596 (58%),¢ tsto d y difjtots 0t G (500 | UCDCL): Uy = 8.18
(H,J=2.43] YlH), 7.8 (H 1) =8.78, 2.43 YlH), 7.54 ) 1H), 7.8 (H, J = 8.78 Hz,
1H), 2.5 (S pJ=7.581 Y2H), 1.B(IsJ=7.581 y3H).c [ t*°C (125 M| YCDCL):

Uc = 171.82, 147.40, 137.04, 131.59, 123.26, 120.71, 115.75, 30.12 HR8IS-ESI
(M/2): t& O fiy ) U ¢ EBHZSIN,O; [M+H]": 229.03750z0 2 H: 2288375,

N-(2-7 dztStdzd Is to ts ¥ § wda iz s dBD-tyd H
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] T 2H 0. 0568 ted] y(dRito@nct G (500 | YCDCL): U = 8.69

(H #J = 8.38, 1.43] Y1H), 7.84 @ 1H), 7.0 (H 1l = 8.16, 1.43( YlH), 7.4 (5 J =
8.41 YlH), 2.5 (S pJ=7.524 Y2H), 1.2 (s J=7.524 y3H) c § (°C(125My y
CDCl): Uc = 171.73, 147.96, 136.09, 127.31, 124.25, 119.26, 114.51, 30.55, 8.¢
HRMS-ESI (m/z): te O fyf)u d ls OCHECINsQiZ"[M+H]": 229.0375 dzO2 H:j d;
229.0377

N-(2-7 dzeSidzd Is to ts ¥ § itz ) s dBP)Bd H

H
O,N \@N\H/Et
o)
cl

I ¥ 752280 (83%),4j dzls' 2 f St 16920 uls f t 50 [ |
CDCly) :n=9.39 f1, J = 2.59] Y1lH), 7.8 (H vJ = 8.754 Y1H), 7.75 {7 1H), 7.5
(H,J=8.744 YylH), 2.5 (S pJ = 7.54 Yy2H), 1.B (s I =754 yc | t*°C (125

My YCDCl): Uc = 171.50, 146.73, 135.04, 128.92, 127.79, 118.30, 115.70, 30.4
8.76 HRMS-ESI (m/2): tc O )y d Is OtisCINyOgANM +H]*: 229.0375 dz0 2 H: j dz
229.0378

N-(2-W Is =5elzd Is e ts W §f whae #iz)f s dB9)d3d H

I 7 79255 G (72%), 3 | dzisf @ tetshIdstS d98-102 A+. ¢ § 4 (500 f 4 N
CDCly): Uy = 9.35 (H HJ = 6.82, 2.79 Y1H), 8.0(H H,& = 9.07, 4.65, 2.79 Y1H),
7.47 @ 1H), 7.5 (H nJ = 9.93, 9.07; Y1H), 2.8 (S pJ = 7.531 Y2H), 1.3 (5 J =
7531 Y3H). ¢ § 1¥°C (125 My YCDCL): Uc = 171.57, 155.67, 153.66, 144.08,
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126.85, 126.76, 119.13, 119.06, 116.75, 114.82, 114.63, 30.24,(;8,[7?@.19F (376
MJ YCDCl) :r=121.72 HRMS-ESI (m/2): tc © fi) i) y d Is Gz N.@s dixa+H] ™
2130670 dzO 2 H: 21&A669.

N-(2-B tc ts5ezq Is tc 5 W {f wad iz 5 dBD)d3d H

I v RBa®Hc 57, ) dzlsf BeshcE Gy (4 0 OCDEl) v = 9.30 @, J
=2.74 YlH), 7.8 (H 1) =8.8,2.7) YlH), 7.77 {3 1H), 7.2 (1, I = 8.84 Y1IH), 2.4
(€ pJ=7.54 Yy2H), 1.31(s I= 7.6 Y3H).c § t**C (100My YCDCL): tic = 172.73,
148.39, 137.26, 133.27, 119.92, 119.70, 116.84, 31.52,, HERMS-ESI (m/z):
tc O fy iy y o IsfOr sl BHNGEY [M+H]": 272.9869 dzO 2 H: 27@A870.

35,9 " A sH8E(B2%), N s ts Is dzts Bs-p:8th:3s-c 2:2:1
Cld2df tetsf d s 2O B HIs® J dzL SO Is

COOE[_|
N Et

oY
1 j oz Besho G (400 4 MCDCL): Uy =11.17 @) 1H), 8.74 64, J= 8.5
1H), 8.12 @4 WJ = 8.0, 1.7) y1H), 7.62i 7.55 @3 1H), 7.10 6 pJ = 7.7, 1.2 yl1H),
436 € pJ=7.1] Y2H), 2.49¢ pJ=7.6] Y2H), 1.396I=6.74 Y3H), 1.26k I =
7.14 y3H).c § t**C NMR (100f | YCDCk) :c = i72.91, 170.81, 140.94, 134.55,
131.72, 122.79, 119.55, 116.41, 62.08, 31.09, 14.61,. HRMSESI (m/z):

tc O )y § E@HEENO; [M+H]": 222.1125020 2 H: 22221124,

Clsdeff te3st d tsdzO di3q HIsB) j dzL 5O Is
H

EtOOC N\n/Et
1SR
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) § dzf Betshct I (400f | yCDCl): Uy = 8.44 ) 1H), 8.03 4, J= 6.4,
1H), 795 1H), 7.8 H, J=6.24 YlH), 7.6 (s J=6.31 Y1lH), 4.3 (€ pJ=5.1

] Y2H), 2.4 (¢ pJ=5.71 Yy2H), 1D (IsJ=5.14 y3H), 1.B (I J=5.71 Y3H).

c I t*°C (100 MHz, CDC}k) :c =172.06, 166.20, 138.59, 130.98, 127.87, 125.50
124.79, 124.41, 60.83, 30.50, 14.06, 9.HIRMS-ESI (m/z): tc O ) ) y dHisdBVdz
CoH1gNO; [M+H]": 222.1125020 2 H: 222216124

Clsdef tedsf d sdzO BB H3Is® § dzL SOIs
H

Ji;rMWH
o)
EtOOC

1§ dzf Betshctf I (400f | yCDCL): Uy =8.00 @, J= 6.9 YlH), 7.94 f
1H), 7.6/ (H,J=6.81 Y1lH), 4.3 (¢ pJ=5.11 Y2H), 2.3 (€ pJ=5.7] Y2H), 1.0
(sJ=5.14 Y3H), 1.B (s J=5.71 y3H).c [ t°C (100 M; YCDCL) :c = 1i71.98,
166.15, 142.09, 130.53, 120.74, 118.51, 60.62, 30.36, 14.06,FRMS-ESI (m/2):
tc O )y d EHRHEENO; [M+H]": 222.1125020 2 H: p2A2K124

rdaigj sy dsdEqdieEy (Dol
COONﬁ
N.__Et

g

(0]
MeOOC

I r A.a216(3%%). 1 j dzf Btotsh s€R 1500 [ CDEL) 1w =11.33 @)
1H), 8.8L (H, J = 8.9 Y1H), 8.71 @, J = 2.1 Yy1H), 8.17 (v HI = 8.9, 2.2; Y1IH),
3.96 () 3H), 3.92 {3 3H), 2.47 (S pJ=7.6Hz, 4H), 1.9 (s J=7.14 y3H).c | t*°C
(125 M| YCDCly): Uc = 172.58, 168.82, 166.80, 144.69, 135.72, 133.54, 125.0:
120.73, 115.75, 52.74, 52.45, 30.24, 9.63RMS-ESI (m/z2): t OfMmyd s ©da
Ci1sH16NOs [M+H]*: 266.1023dz0 2 H: 26628023

[ d @3 sy ds&qEEh BDOols
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COOMe
H
N Et

OOk
] ¥ R 1©.983G(26%).. j dzf Btetshcf G (500f 4 MCDClL): Uy = 11.31 @)
1H), 8.06 @, J = 7.8 Y2H), 6.3 (Is J = 7.84 Y1H), 3.93 [y 6H), 2.9 (€ pJ = 7.6

1 H2H), 1.27 (Is J = 7.6 Y3H). °C NMR (125 4 MCDCL): lic = 172.76, 169.30,
138.80, 133.84, 121.94, 121.23, 52.84, 29.28, HEMS-ESI (M/2): tc © f f) y ¢ k&z® d
C1aH1gNOs [M+H]": 266.1023020 2 H: p6@2K023.

N-(4-G d H t6 5 ¢ fn df Wejsdedds)d@B)3 d H

I ¥ 7 t9A43G (72%), Bj dzr Ristetshissti dA1701 7 3C. cAf t (400f |

I [ & 4dg): 04 =8.21 @ 1H), 7.70ty 1H), 7.4 (H,IJ=8.74 Y2H), 7.83(H,J=8.71 |
2H), 2.8 (€ pJ=7.54 Y2H), L.® (s J=7.54 y3H).c [ t**C@oo M| yr | & {

de): Uc = 171.32, 153.11, 131.14, 120.88, 115.08, 27.60, 9.89. HEBIS(m/2):

tc O fud s1@eeCHLNO, [M+H]":  166.0826; dzO2 H:j dk66.0827.
s jCltesMSsfdyjmMed) rRrOwLOCkjtedMmisdSd Mmtsa
[132].

N-(4-6 d H e =BShd B4 Is d dz§ fe talf dzjs dBV)d3d H

] " A®H 146 ¢ (63%), IsBj2peR1 0. sAEtbH K400 [ |
[ {f & {d6) :\y=09. 4H) , ( f7,. 99 (FMH) 61 (2fM527( SHE),L.1p,
(fMH) ,6 1J257 (8) 4 y°CROOML y, r1-flouif=171.41, 148.99,
131.16, 124.47, 119.88, 29.58, 16.87, 9.%H4RMS-ESI (m/z): e O My d s O dz
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CiHigNO, [M+H]": 194.1176: dz@2H j dz84 . 117 6 . gt j Clst
nOOSsjtedmisdCd fMsckOMmEs s8N ddlsjttOlskt

N-(4-G d H tc =369y ds d dzW § tzt$ fizdf s dBwpisd H

] v ftOH4l ¢ (66%), Bj dzF 2 fsEBHRMII AC. cfth 400 [
CDsCN) =891 ¢, 1H), 8.49 €, 1H), 7.6 (H 1J = 8.7, 2.1y Y2H), 6.8L (H, J=8.5

L Y22 (S 9J=754 Y2H), 2.15 @ 3H), 1.13 (s I = 7.54 y3H). ¢ { t*C (100

MJ YCDsCN): Uc = 172.13, 147.33, 132.49, 125.34, 122.78, 120.28, 117.27, 30.8
16.32, 9.78 HRMSESI (m/2): te @ MMy d Is OCE.NG fM+H]": 180.1019
dzO 2 H ]8fk019

[ i sefdzd H e =SBYfieds f d 5 dzO B3d H3®)B § dzL 5 OIs

H
MeOOCD/N\n/Et
(@)
HO

I T 7 8096¢(36%), Cs te d Y dzf 5 te BNst W21-124 AC. ¢ [ th (400§ |
CDuls): Uy = 8.72 €, 1H), 8.06 @, J = 1.24 YIH), 7.87 @ 1H), 7.56(H vI = 7.9
1H), 6.9 (H, J = 7.84 Y1IH), 3.93 [ 3H), 2.46 (€ pJ=7.34 Y2H), 1.2 (s J=7.1

1 Y3H). ¢ § t*°C (100 MHz, CDCly): U = 172.78, 168.57, 159.12, 131.07, 125.82,
121.84, 116.14, 115.02, 52.98, 31.46, 11.HRMSESI (m/2): t Ofy My d s O dz
C1iH1NO, [M+H]": 224.0017 dzO 2 H 22426917

Cls d-Bfsj Is d dzed] 626 HIPE BtizB S (PO Is
COOMe

o
D—Et
N



113

I ¥ 7 88796 (32%), Cts to d UuHFEE® f dzfs 11 (400§ | UCDCly): Uy =7.98 (H H
J=7.9, 12 ylH), 78 (H vJ=7.9] YylH), 7.8 (s J=8.04 ylH), 3.91 f7 3H),
3.0L(S pJ=7.34 Y2H), 1D (s J=7.14 y3H).c [ t*°C (100 My YCDCk): Uc =
170.20, 168.02, 148.98, 139.52, 127.98, 126.54, 118.75, 115.22, 52.67, 22.29, 11
HRMS-ESI (m/z): te © f f) U § @ ¢iiamNO; [M+H]*: 206.08110z0 2 H: 20626813.

¢ Is g d H e S5 fitsds § d 5 dBOJdgLHERP Is

H
EtOOCIjN\n/Et
0]
HO

I T 7 18.897G(34%), Sts to d Y dzff &t B NIstfCdB7-100A Cg [ t (400f 4
CDCl): Uy =10.70 ) 1H), 8.04 ¢,J=2.74 YlH), 7.8 (H vJ=8.9, 2.7) Y1lH), 7.19

( 1H),6.95 {,J=8.9] ylH), 4.2 (€ pJ=7.31 Y2H), 2.D (¢ pJ=7.31 Y2H),
1.43 (Is J=7.24 y3H), 1.7 (s I = 7.24 y3H).c § t**C (100 MHz, CDCY): i =
172.06, 169.85, 158.51, 129.51, 128.63, 121.51, 117.90, 112.36, 61.61, 30.44, 29
14.19, 9.63.HRMS-ESI (m/2): tc © i) ) y duisd®@izB.sNO, [M+H]": 238.1074;
dz0 2 H: 23&K073.

¢ Is dals  dze jdHzis & 1)-@€ B tize 5§ BLOs
COOEt

(o)
/>— Et
N

] T 78087 c¢(33%), St to d UFE® M dzf t (400f 4 yCDCl): Uy =7.97 (H H
J=7.8,1.2 YlH), 7.8 (1 #J=7.9, 1.2 y1H), 7.0 (s J=8.14 Y1lH), 4.8 (S pJ
=7.21 Y2H), 3.6 (S pJ=7.2] Y2H), 1.D(sJ=7.14 y3H), L.B(sI=7.14 Y
3H).c [ t*C (100 My YCDCE): tc = 172.06, 169.85, 158.52, 129.51, 128.63, 121.51
117.90, 112.36, 61.61, 30.44, 14.19, 9.68RMS-ESI (m/z): tc O fi) i) Y dHisdBVdz
CioH1NO; [M+H]*: 220.096802z0 2 H: 22626971
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N-8 j dzt d dzOy5a)s O s H

NJLMe
(o

] " AtsH 0. 157 j6 d(c8=Bae).d,-612ekzj dz640( 4 0 0 GDChY: iy
=7371 7. 29 HX &, 5 568)6, (4nJ4515( BH) 4 y,2. B4 (g1
(100 gDChY lc=169.93, 138.23, 128.73, 127.86, 127.56, 43.80, 2HRMS-

ESI (M2) : tOMyd@HM® MHHEY 150. 0913 ; dz02 +

s jChiesMCsfduiMSd] SO0wLOCk,jtedmisdSd MMlscc

N-(2-d3d Is d dzB § daL d dfpbpPy J Is © d3d H

NJLMe
L

J]TAsH 0.154 ¢ (79%), -88CdX pHU 8@8" GLTH), Is
Uy =7.2(HIH) , 45. B)844(fm),= 15. 4H) }, y,2 . B)6, (2M,8)43
clt®C @00 [CDQL): U = 169.67, 136.5, 135.81, 130.58, 128.66, 127.86
126.25, 41.93, 23.19, 18.9BIRMS-ESI (m/z) :  to O fi) f) y G QND M+ iz
164.1069; dO2Hjds: 164.1070. wufjSltesf
Zdlsj tcOlkztods o3 H Odedz” a3d [ 1

N-(3-d3d Is d dzB)j @2y H 1845 ggd H

o

(;/\NJ\Me

J]TAtsH 0.157 ¢ (80%), -83CdX H B @8I GICh), Is
Uy =7.271 7. 23 H( #4371 71. 09 HY ,d3, 5 3H)0, (4MI4&315( AH), 1 Y
2. 37H)(,p,2.30)5 (€.t 1D 0 gDCh),lUc = 169.77, 138.49, 138.14,

128.65, 128.32, 124.91, 43.81, 23.30, 21.BRMSESI (mz2) : t©OMMydls
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CiHiNO  [M+H]*: 164. 10609 ; 02 H j das : 164.
nOLOCkjttdmisdSd Mt dOmMEs sip?. ] ddlsj tOlsk t

N-(4-d3d Is d dzB § daL  dfpdP Yy J Is © d3d H

(0}
/O/\NJ\Me
H
J]TAsH 0.163 ¢ (83%), BJ]@BC2A{G g =00 , [ |

CDCl) :y=@.171 7. 11 H)(,&3, 5 .495 (4MJ4015( BH) 4, y.2 . B4
2. 08H)(.M,C3 100 gDChY lic = 169.88, 137.39, 135.26, 129.51, 128.03,
43.47, 23.28, 21.2HRMS-ESI (m/z) :  tc O fi) i) YChds NBEM +H] tz¥64.1069;
202 H | dafs: 164. 1070, v jSlstesMS sy dyj MSc
zdlsj cOlsztodz o38f]. H Odzedz’ a3d [ 1

N-2-Btetsd3B j dzL  dz)5@ Yy J Is Od3d H
o)

Saas
H
Br

Il T A8 11(6B%S j & 2 fstsT6E 9C. Al JHitf 40 0 gDCh):,
Uy=750( WI= 7. 9H),730( WE 7. 7H) 4 y.,7 .24 7(.IBH,,H) . 3
6. 92J=(IstH.,8 ,1HL, 86 {H)A5( - B. H)4 yl.B8 (cfh,
“c( 100 @QDCh):,Uc = 170.06, 137.47, 132.84, 130.69, 129.31, 127.86, 124.0
44.04, 21.13.HRMSESI (m/z) :  tc O ffyy CHOBINO [M+t}": 228.0018;
dZO2 H j dafs : 228.0020. utf jClstets fifRssstdeOnizy Qs
dzdlsj cOlskztodzddst]. H Odedz’ o3

N-B5Hd d3j Isd dzB j daL @) Oy d s Odzd H
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] " A®H 145 6 (68%), BJi23DR2 50 sAHIiEH4,001s.[ 4
CDCL):Uy= 6. 9H), 600L, 2H)L, 6.H)4 (4MI3815( AH) 4, y.2. B
6H) , 2.1)6. (¢fi€.¢ 1D 0 ¢DCh):,uc = 170.99, 138.47, 137.51, 129.36,
125.76, 44.12, 22.90, 21.2HRMS-ESI (m/z) :  tc O f f) Y G QN M-z
178.1226; dO2Hjdts: 178.1226.

N-(4-B tc 5305-H  d3j Isd dzB § daL (@) Oy J Is Od3d H
o

NJ\Me
H
Bpﬂ

] T AtOH 18(B9%)EB j dzf 2 f SteshiBIQ1 3205 AcfHiA. 400 [
CDCL):tUy= 9. 7H) ,( f7,. 13 (4MI4 45 ( BH) , y.2 .81 (2fm,0
3H) . ¢t 100 gDChY,lc=169.79, 140.09, 130.40, 127.45, 122.90, 44.29.
22.35, 21.22.HRMSESI (m/z) :  te O fyf y CisHRBEWO [M-eRY: 256.0332;
dzO02H jdets: 256. 0333,

N-B j dzL d dzff tc s ff(@R)s dzO d3d H

NJLEt
o

] T AtsH O(B4%EBL dzf BtotshlstfA445AC. HI (400 [ 9y,
Uy = 7.361 7.29 (3 2H), 7.28i 7.25 ¢35 3H), 6.53 ) 1H), 4.38(H,J= 5. 4 |y
226CpJ= 7.5 J1y,5J=H)7,. 51 cHIPCE@ HY 0 QDChY:,Uc =
172.77, 138.46, 128.74, 127.85, 127.52, 43.59, 29.72, 9.93. HEMMS(m/z):
tc O Mmyd H@eC,HNO  [M+H]":  164.1069; dzO2 H:j d&64.1070.
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s jChiesMCsfduiMSd] ROLOCkjtedmisdSd M
[135].

N-(2-d3d Is d dzB i daisq dz)s dAb)3d H

o

NJLEt
CcC

J]T"AsH 0.16 & (75%), -BIOGEA ZH{®@®®h GECRY s .U
=727 7. 22H),d3, 6.499 @AN475 (4d) 4 y2.8B5 (2f =63
7.6 HyY, 12447 (&) 41 y&C@100 gDChY fic=173.92, 138.99,
137.45, 128.70, 128.55, 127.74, 125.30, 43.55, 30.82, 22.88, HFMIS-ESI (m/2):

e OfMMud sQHENOMEM]" 178.1226; dzO2Hjds: 17

N-(3-d3d Is d dzg § daL d dz) §(&)s{ d 5 dzO d3d H

o

(;/\NJ\Et

J]TAsH 0.164 ¢ (77%), -687CX RHU B @8I GOCh), Is
Uy =7.261 7. 22 H ®2O0i 71. 15 HY ,d3, 5 318)5 (4MJ3215( AH), L Y
2. 36H)(,,2.325 7(.S68) 4 y,1.JX67(BHLY.CCg100 [ 4
CDCly): lic = 173.97, 138.43, 138.20, 128.49, 127.96, 124.65, 43.53, 29.66, 20.66, 9.
[ Offif j SEShanw/z([M+H]" 178.12HRMS-ESI(m/Z) : to O fi) iy y@f.d,MNGets
[M+H]": 178. 1226 ; dz02 H j dzts: 178.1225. H
fts ¢ dzO fi) ket s fy) e Ofi Iz tc dz' of38P]. H O dzdz’ o3 [ 1

N-(4-d3J Isd dzB § daL ddz) @dpST d 5dzOBd H
o

NJLEt
SO
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J]TAtsH 0.172 ¢ (81%), -89CdX H B@8I GICh), Is
Uh= 7.d9 @HZH) 4y, 73278 (iH),ys5.BH7 (4m43b ( a,
2H) , 2 .B)6, (2,263 A.C6H)J y,1.J21 7( BH) ;. y,¢C §L00

[ 1 uGDCL): Uic = 173.48, 137.25, 135.38, 129.39, 127.87, 43.40, 29.75, 21.07, 9.6
HRMSESI (m/z) : te O f ) yChH NGREV+H]Hz978.1226:d202 H j dzts: 1
st jCbtesMSsfdujMSd] ROOCljtedmisdSd MmMtsa
[137].

N-(2-8 6 5 3B J oz w[fdr) & ddB)d5d H

o

H
Br

] " AtH d65%889) dzf Bteshsf 7477 ACIH (f400 [ Iy,
Uy=7.% @M J= 7., 9H), 738 7.34 (B 1H), 7.6 (sJ= 7 .,5H), ¥.B(s =
7.7, ,1H),8.84(fdH), 454 HJI= 5.9 6y 2..2H) L.5(sJ

= 7.,8H.gcy t¥*c (100 ¢DCh);, U = 171.59, 137.57, 132.89, 130.61,
129.23, 127.83, 123.86, 43.88, 29.74, 9.84. HRBAS (m/z): tc O f) f) Y dHIcBdz
CiHisBINO  [M+H]": 2420175; dz02 H:j 828.0175. uf j S stesMS s
nOwOSlsjtedmMisdSd Mtse dzOMEs sMB.I ddlsj tOlskzt

N-(3,5H d &34 Is d dzdf Jedzdf df d=)dgD oi3q H

o

\Q/\NJ\Et

] atsH 0. 158l do 2( 6fecYetst € C.5 IsgAH{(f4d0 0 GDCh):,
b= 6. 98 ,( f6,. 90 (GMH) 42 (4M)3 75 ( 6H) 4 y 2 .1B,2.27 fn
(Cd= 7. 6H), L2032 7. 6H 1 yHBC@100 gDCh) fic = 173.65,
139.16, 138.03, 127.94, 127.58, 44.27, 30.33, 21.03, HFWMSESI (m/z):
e OMMyd s@QiENOMEM]: 192. 1383; d&zO2Hjdets: 19
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N-(4-8 6 S38H d o354 Is d dzdf Jedzf df dz)ddB)d5d H

NJJ\Et
H
Brj;j/\

I ¥ 7 8.824G (61%),B dzj Hdiszisf ¥ tc 5 NsfCdA01-1 0 2 cA G H (400
[ | YCDCh): Uy = 6.95 { 2H), 6.31 f 1H), 4.28 @, J = 5.94 Y2H), 2.36 ) 6H),
224 € pJ=7.74 Y2H), 1.15k I = 7.6 Yy3H).c [ t°C (100 | UCDCL): lic =
173.88, 138.60, 138.02, 128.86, 125.37, 43.56, 30.83, 22.90, 9.97. {HSM@n/z):
tc O f) i) U & E@AHEEBrNO [M+H]*: 270.0488020 2 H: 2726488,

N-B J dzB ¢ dzL @d H
(0]

NJJ\Ph
o

I r 7 B.46586 (69%),B j dzff B tcshstf WB49 6 ALCHH (400f 4 HCDCh):

Uy = 7.791 7.77 @3 2H), 7.51i 7.42 (3 3H), 7.36 @4, J = 7.4 Y2H), 7.25 7.16 (3

31 ) 6.23 () 1H), 4.684,J=5.71 Yy2H).c f t°C( 1 0 0 gDChY):,lc = 166.48,
138.15, 134.38, 133.11, 128.88, 128.61, 127.96, 127.64, 126.96, 44.17.-HR’MS
(m/z): te O fnfydis@ezisH.,NO [M+H]": 212.1069; dzO?2 H:j 2&1070.
v jStesMSsfdujmMSéd] ROLOCkjtdmisdSd Ma
[139].

N-(2-d3d Is d dzB $ daicaf @YY H

J]ratH 0.155 ¢ (57%), B]@OC2 A { it =th0H¢ |, [ |
CDChL) :p=0 7. D& 7.6 HY2H), 7541 7 . 47 ( d3, 3 HG.94 YyIH),3 3
72217.17 (d3, 3H), @&=63 Y MRH)LH)2. AF®@E0,( |
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[ 1 YGDCh): Uc = 167.92, 138.51, 137.89, 136.22, 131.58, 130.78, 128.73, 128.6
128.11, 127.46, 125.79, 42.29, 19. HMRMS-ESI (m/z) :  te O fiy i) y G.H@NRtS
[M+H]:  226.1226; dzOXHjjREStsBRET dRRBS d j
e ZOMmks kv ) ddlsj BPlsktcdy &g H Odzdzr disd [ 1

N-(3-d3d Is d dze B daiciaf @Y H

(;/\NJ\Ph

I aH 0. 166t eftEg®@esh 56 737%C. fcdH( 400 [ 4
CDCly) Uy = 7.82(H, J = 7.5 W2H), 7.54i 7.45 (i 3H), 7.2 (I J= 6.9 Y1H), 7.D

i 7.16 @& 3H), 6.47 3 1H), 4.64 64, J=5.6 Yy2H),2.353H). cfa( 100 [ 4
CDCL): Uc = 167.13, 139.64, 139.23, 134.78, 131.49, 128.81, 128.56, 128.44, 127.!
125.77, 44.42, 20.8HRMS-ESI (M/2) :  ts O f) i) UQf<ld: M +H] 1226.1226;
©ZO2 H | dzts: 226.1228. s jCltesMS sy dyuj MS ¢
dlsj O ztedzs i38P]. H Odzdz’ Bd [ 1

N-(4-d34 Isd dzB § dzL d dfjdp J dzL O d3d H

NJ\Ph
SO

JrotsH 0.168 ¢ (62%)f,d 85138862 A ¢ Jsitg =h0DC | [ 4
CDClL) :n=T90i 7. 88 ( d3,i72H)7, (®, 5&8H)7. 27 .12, (XM
J= 7.2 1y, 2H), @=48%.6MLJylHRH) 4 *@@meH
[ | YCDCL): Uc = 167.32, 137.07, 135.14, 134.28, 131.29, 129.32, 128.41, 127.8
126.93, 43.69, 21.28RMS-ESI(M/2) :  t& O fi) i) UQf=ld: M +H] 1226.1226;
©ZO2 H | dzts: 226.1228. 4 jChtesMS s dyj M c
dlsj tcOztedz 58P H Odzdz’ Bd [ 1
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N-(2-B tc ts d3B J BogL dfLdya®d H
o

@(\NJJ\Ph
H
Br

] " AsH O©A8H B j zf Boshlssfd051 06 ACH (f4i00 |
CDCly): Uy = 7.81 @, J = 7.84 Y2H), 7.48 4, J = 7.7 Yy1H), 7.43i 7.38 (3 4H),
7.331 7.31 @ 1H), 7.19i 7.15 ¢ 1H), 6.54 fj 1H), 4.69 ¢4, J=5.71 Yy2H).c [ t
¥C( 100 ¢DCh),lc = 168.41, 137.67, 135.23, 134.19, 132.82, 131.89, 129.4
128.57, 128.02, 127.52, 123.88, 44.59. HRES (m/z):tc O f) f) y ¢ &A@ 4EBrNO
[M+H]": 290.0175; dzO2 H: j 28850176. 4 f j SstesMC s d uj MS d J
e zOMmkze sw 1 dzdlsj #0Plskzteds B H Odzdz” Bd [ 1

N-(3,5H d d3J Is d dzm ji diaL qf@)d H
o

\E;/\NJ\Ph

IrAatsH 0. 1586) d 2( 5 4=%)s,688 DC. Alsc.)H{f4h 0 GDChY;,
Uy= 7. 8K T74Hz2H), 753 7. 47 (d3 i73H)3, (703,253 H) ,
4.55J=(H4.5 Hz, 2H), ®2(380 (GDCh):AIHS 167.78. t
138.61, 136.22, 131.53, 129.37, 128.68, 127.19, 125.82, 42.29, HRNSESI
(mz) : tc OMMyd SO [M-eR}Y: 240.1383; dz0 2 H
v jStesMSsfdyuimMédy rRrOLOCkjtdmisdSd Mmisa
[139].

N-(4-8 tc &3BH d o354 Is d dzdf Jedzf df dz)de@)d3d H

NJ\Ph
H
Br’j@/\
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IrAatsH 0. 1680j d 2( 4 X%)s968 8C. Alsc. JHif 40 0 GDChY;,
Uy= 7.8F @HHUH),VBF 7 249 H),d3, 7.302 (6MH) 22 (4fP,61
= 4.5H) 4, y2.88 (gt 1®0 gDCHY U= 167.64, 138.82, 135.89,
131.43, 129.38, 128.83, 125.91, 42.47, 20BRMS-ESI (m'z) : t©OMMydls
CigHiBINO[M+H]": 3180 488 ; dzO2H jdzs: 318.0488.

1,1-8 d dzOW Is@e)izd dz

Il T A8 196 4&) , Sigwmjfsdes o 2 ff itHy = 0=0¢ . GDChY: Uiy
=808 7. 97 H(MH(Iskh= 7.5, HR7.997 7.y4 9 B)( 0 ( Ha~
7.9 HW37i1Z . 30 H(@H, t*@( 100 gDCh):,Uc = 138.73, 133.84,
133.15, 128.44, 128.14, 128.12, 126.80, 126.23, 126.12, 129BMS-ESI (m/2):
cOMMyudlsOgds [MHHPY 255. 1168; @OfysheecsPsS6l
nOwOSljtedmMisdSd Mte dzOMEs sMul.fl ddlsj tOlskzt

2,2',6,64s j Is tc O d4jlisdddz0 ¥ Is@ukzd dz

] " ABH2B9%) , SHcfdmdas o 2 tHd 0D GDGRY .} U
= 7.8%F @HAH),[7Y61 7172 H &, 7 255 § .HH, H} 7.86 |
(HH®E, 8. 2, 3 H)97.27i17.. 61 1 jH)( 992 72 0 4 H)( .d3, (*CUL00

[ 1 yGDCl): Uc = 138.46, 137.47, 136.50, 135.70, 135.53, 132.82, 132.54, 132.4
131.09, 130.79, 129.62,28.88, 128.05, 127.85, 127.05, 126.48, 126.38, 125.91
124.95, 77.84, 77.52, 77.20, 22.24, 22.05, 21HRMS-ESI (m/z2) : t©OMMyd I
CoHu[M+H]: 311.1794; dzO2Hjdets: 311.1794.
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[9,9-B d O dzls tc-BN]Q'(BA]9'H)-H d X813

el

JrT®8H14B08), Bjd 2 WEeGO sEDCH) of=(d.99i 7.92

( d3H), 7448i 7 . 4 0 HY 61927 68. 8 5 HY &, 4 48)0. (fC( 1m0 [ 4
CDCL): Uc = 183.59, 140.42, 134.30, 132.74, 129.07, 128.49, 127.20, G4RNIS-

ESI (M2) : tOmMmyd®Geds MHEY 391.1693; dzO2+
s jChtesMCsfduiMSd) ROLOCkjtedmisdSd Mt
[142].

2,2,446,6G ] $ MO®BILI4BsdMd ¢Bd)dz

lgeo OMe
R
MeO omae

] T RH 2 AT%)dNe jEdktsd ydzj o 2 f Mg =hoHS IDGRY il U
= 6. 218 ,( fB,. 18, (3m,Hp6 ( f1C ¢ L®O gDChY:,lc = 161.24,
159.99, 113.86, 92.13, 56.43, 55.64RMS-ESI (m/z) : tc O M) )y ClsHD.Mats
[M+H]": 335.1489; dz20 M jj RSt s BRST A Y BB d j
Mse dzOMmEs sw M ddlsj ¥3plsztedz B3 H Odzdzr i3d [ 1

4.4-Hd d-BHH d W j ¢Bd dz

oad

J]TAH 0.331 6 (68%), yR& A ctfHptcssO S [ |
CDChL) :y=0 7. 08 @BHBH) L, Yy, 7 .F38(BH) L Yy,c’c4100 [y
CDCL): Uc = 139.82, 138.26, 128.92, 93. FRMS-ESI(m/2) :  tc O fi) i} u@f.l. dzts
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[M#H]: 406.8788; OMHjjREstsMOSYE BIBHBS dj
Mtse oMk smw ) ddlsj #Plstedy &5 H Odzder ogd [ 1

[1,1-H W j dAEr]d ¢ Otes tsdaf)b tc d dz

“OCN
NC

| 09027 ¢ (11%), ) | dzistf 18t tshIsstS 2012 0 2C. cAf t'H (400§ |
CDCly): Uy = 7.457 7.40 (3 4H), 6.68i 6 . 6 4 H)(.d3, (¢4t 1 0 0 QDChY Jc

= 143.13, 132.47, 127.51, 117.98, 111 IRMS-ESI(m/Z) : te O fiy i) yCL MOzt
[M+H]": 205. 0760; 202 H | dats: 205.0760. H
Mse dzOmMkze Ismw M dzdlsjidSPlsztedz” di3d H Odzdz’ d3d |

N4N4,N4' N4'-Is j Is tc O dflj, Isef dizt | dAdddr] d O difollz

“O S
MezN

] " AsH 0. 150 € tS(tesf2uedyj,o r fPo jfldsdetts 9 €£C A 6 (4004 oz
[ L YGDClL) :y=U0 7. 44 @u 6H)}, y.6 .81 8( BH) 4 u.C 400

[ 1 YCDCL): Uc = 149.25, 129.83, 126.98, 113.21, 40.83RMS-ESI (m/z):

tc O M yd s O dztsCigH2,Ndzw [M+H]™": 241.1705; dz02 H
uf jCbtesMSsfdujMSdy R"O0OClkjtedmisdsd MmMtsa
[146].

44-H 4 i34 s&IL-B)d W | @B dz

"OOMG
MeO
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] T AasH 0. 159 € (tebf2ultjtote B § & dz=sls7 &. f Alg.H (400 0
[ 1 UGDCk) :y=0 7. 48 Qu OH)} y,6 .85 8( ®H) L y,C'T 400

[ 1 yCDCk): Uc = 158.15, 132.95, 127.18, 113.63, 54.82RMS-ESI (m/2):

tc O My dls OdatsCrH0,dz" [M+H]™: 215.1067; 215d4402.H
gl JjCtesmME s dyd mMSdJ ~n OtcOCIsjtedmisdS d Mt
[145].

22°H d B telisltg d W J dzeg dz ( 8

Q.
Br

I r AtsH d63%)3BH dz' 2 I ttsh s8R2dz.AC8™A c(J400 [ Iy,
Uy=7.67@HIJ= 8.0, 1.2 Isphy, 7215),, 17 .33 9.24((3 42).H)
cft®C (100 ¢DCh):, U = 142.64, 133.27, 131.58, 130.07, 127.72, 124.10
HRMS-ESI (m/z):tc O fr) ) y o l6z®,ek288r, [M+H]*: 312.9045:dz0 2 H: B1%8045.
g j St sfQa@MmLidgd Misd S d Mse dzOmize smw
[144].

22-n d ° ditdts d W j €8 &z

8
o

J]ratH 0.131 6 (49%), -68B3CAdX @HH B8 @® 8" GOCRY, Is
Uy=751717 . 48 H)(7d87i 72 3 3 H)( 7801 74 26 H)(.&B, ¢At1 00 [ 4
CDCly): Uc = 138.92, 134.04, 131.76, 130.03, 129.83, 127HBMS-ESI (m/z):

tc OfMydls O dzsCHG, dzW[M+H]": 223.0076; dz02 H |
v jSbtesMSsfdujmMSd] ROLOSkjtedmisdSd Mmtsa
[144].

2,2-H d B te55Ep d W Isislies W | ¢BK)dz
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F

O Br
Br O
E
J]ratsH 0.046 ¢ (11%) H(&pd& IDCH) IS eth6B$7.60 ¢
( d3H), 72111 6 . 9 6 H)( .d3, ¢°*CAt 1 0 0 QDCh) {ic = 149.55, 146.32, 123.67,
121.58, 118.77, 118.23, 115.86, 115BARMS-ESI(m/2) :  tc O ) i) Q{4 Brelss
[M+H]": 348.8857; dzO2Hjdets 348.8857.

221 d 0 dBS W Isislte d % j dBY.dz
F

O Cl
LT
F
1 T 7 8.840G(13%),5j dzlst @ te st G*H (400§ | UCDCh): Uy =7.46 @ HI
= 8.9, 5.1 Y2H), 7.13i 7.07 & 2H), 7.02 4 uJ = 8.5, 3.04 Y2H).c § t=C (100
[ | YCDCL): lic = 161.37, 159.41, 130.34, 117.62, 117.43, 116.31, 116.13, 114.3
HRMS-ESI (m/2): ts O f) i U o B@AEE1,F, [M+H]": 258.98870z0 2 H: 25&:8887.

2,2'4,4%1s j Is tc O/, Ics W J ¢Bch)lz

B
Y 7
BrO Br

] T 7 B.889G(69%),Bj dzr 2 f sStotsPHS (.4 0cOf tf 4): U= 7.C80HCI =
2.2 1Y,9(@H ,8.74 45 UH2H) 8. 5, 32cBt¥Ccwoo 1
[ 1 UCDCl): Uc = 141.10, 1381, 124.08, 122.9HRMS-ESI (m/2): tc © ) fj y f &z® d
Ci3H:Brs [M+H]": 470.7235020 2 H 470z1835.
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2,255 j Is tc O-4, B ds | ¢Bcf)dz

Br
Br

I 7 0tOH 4 §80%) @) dzr 2 i tstots PHE $4.0 Oc IDCHY Uy = 7.54 (H, J =
8.4 HW44iZ38®4AH).cft°C( 100 gDCh),lc = 142.87, 134.48,
134.10, 133.37, 122.40, 121.3RMS-ESI (M) :  tc O f) ) YT Bragssl +Hj czw
470.7235; d&zO2Hjdets 470.7235.

NN-33-8 dMm( sted W Is-Hid'e3idls g digcptem]d d dz) H d O(BY)Ils O d3d H

H

N Me

H
ITAsH V)T T th (500 [ 4CN); Uy €967 () 1H), 8.114,J=2.16
1V, 1 HH g =837,7246) (YlH), 7.294,J=8.374 Y1H),2.13 M 3H).c [ t
3C (100§ 4 MCDLCN): lic = 170.28, 140.40, 133.73, 132.73, 130.08, 129.84, 129.5¢
129.32, 128.34, 126.17, 123.99, 122.35, 117.38, 24.461"°F (376 | UCDsCN): U
= -57.1. HRMS-ESI (m/2): te O f) ) y dHisd®@zl1sFN,0, [M+H]": 405.1032;
dz0O 2 H: #0521032.

CCMY j ed 3B fldsd Hisdzj ded & S ddaj sdud ME ¢ &zv d
SftejHjd ddY §00kjlsted srRSC (Cddsj Eda(0.60C
Bhsdz , )8 52 KRS i @6 sdgdts dz' , H.G(0.8 d3¢ 6 , BB «
17 3SMeLN (42 0 fdsddyj M OQifts Hodzts j LIS Hdj o jlsdiedisin d dsc
Wyd2€d ClstesrddBdyd MEs?2  vwmQRSqdd Mmidap g te
d3j M O] S6is 5y Of ' h j dzdzPyHBRE(OI.s® s o . , D MECN BT
dMfcd L so Odzfpw o €@y jSiskcosjots e dOdficdsth s @ . § 1
sj B j OB jAu)23d 55t vdehddsg SstsezifL 3 § to
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Isjguddeddy 2.5 yYOMmSats dzls jotsizd st as@xrigdd dzd) f @Ay gy
OMmsostedlsj dzz tlsetsd dzd 20 tltstedsd d Mt
10jds CsipkOlstlz HsBOo 2" dzd R stsd steds ( &
L dzj Clotets dzds@OBjPiy'HBH fooHbSlstsd Wdd ko C
Ef Oted o Odzw  ftod f tsdzd ) teasass IsH O @z iz d 151
¢ 5 dzts dzts Y dzts 2 T BOEE O dd @O i ddeay ¢
(1 IsddzOyjsOls/ ¢ j SEHBilFN= QLotH HWPEsal : QEd H d tot

By ssHsds cft 11 MfJSbtesmMi s ddKuKgz? st toj +
0 O
D Pt (+) || Pt (-)
D D MeCN
© + H,0 (0.8 akB.)
D D PyHBF4 (3 akB.)
D I—35MA25q
Ky/Kp =1
0 0 SHEHANAAAT
k k [
HN HN
§ . §
o [
ds—
et
T T AN AN o
e e P e s 230 255 220 235 210
(]
||
||
’?JL Jﬁh L‘J*r
g 558 2
LO 13:‘5 13l.0 ]2|.5 12‘<D llr.5 11‘,0 101‘5 1DI.D 9:5 90 85 80 75 ?0 5{5 6:0 515 5[0 415 4jO 315 3:0 215 2:0 1[5 L‘O 015 0{0 fDI<5 71]

f1 (ppm)
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C dzj € Istcts - gzldzy d dzOmizdcHfifstfos dz! L 59 Odzd J. d3 O d3d «
{BMOW ftesyj Hzte O d3cfiafpts Isdofiplizs| lzBts L):H.O Ct
(13:1) o GCOvyjMmlsej IBA)EB3 cditsgztzy o KO |
q Wtesdiptmidztsdsj " Odzd o 1 dzj & Istet®Brd d3ceuOiL mG]lxi2] dad
d OdzsH dzse 5 f cistlisic®am@dzdziz ¢ § dzOIs d.dzts® dzjd§Is t
ftesotsHddzd ftod € tsd30z0 IsBs?2 Ads)jlsdiiup e@giritety o
fsmMissw dzdzsdz Ists$ § BN Cagbdad w4 dkjnWds tc df ueish s 8 O
34 Md HtsBOG@ dagj MAtEl 0.6 B) z efgsste®ly  § e ts P b
1 dzj Clstedyd Mlso © { tod fsMmissw dzdzs oz  Ists5€ § 4
e OCydodadzze Md3zy M! MdzOYOdzO W d dz! tdsQAdifEld O] df
tsils ¢ ts dpOdzdp ts s ts to dzts diny d ity Rt Jsdedlzi dz M- e s sl
B3 StsHEsd3 ¢ t5dzts dzts Yidafsp 2@ s dg@lsiag € ©@ J dzj 140Q) te C
({ sqdzOyd O/ 6§ §MOdz = 1:1 dqdzd 1: 2) .
N-B j dzB ¢ dzL G@®)JIHT -~ sH (B4%0 9 @
N-(2-d34 Isd dzB § dzL d dfjbp § dzi GdsdiH 0. 086 @ ( 58 %) .
N-(3-d3J Isd dzB B geidedf &I H | " " tsH 509. 085 ¢ (
N-(4-d3j Is d dzB B dzidztf @&Y)JIHT - 5B8805K%0).
N-(2-B tc 5 d3B J BlgL dfLdFBIH" ~ 5694 J49%).
N-(3,5H d d3J Isd dzm jj diaL f@adl H ~ SGB88c0 660p
N-(4-B te 53c5-H d d3J Is d dzef jodgilf ffdg)ZO)Zd h " ~sH 0. 099 ¢
N-B j dzL d dzO y(Ga)slordzd] tedir2c07.3¢0).
N-(2-d3§ Is d dzB § dzL o dfpbP i’} & O©@Ed @H0).
N-(3-d3J Is d dzB § dzL d df}p JOIy'J As WEHEIHR6AY0).
N-(4-d3j Is d dzB § dzL d dfpdP i’} & ORBLEHEEH0).
N-(2-B tetsd3B § dzL d dz)5€) .4 J & BEEB &1(55%).
N-(3,5H d d34 Isd dze § dzL d (). IOy BOOIBJ 20015
N-(4-B tc 38+  d34 Is d dz | dzL d(Gm). DTy g & © d36R6N
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N-8 J dzd d tzB Iz Is d(k0&) A3 H

NJ\i-Pr
(O

I T 7 8.084¢ (72%),B j dzf Bl hsB48 6 ACH c(f400 [ vy,
Uy = 7.377 7.30 @ 5H), 5.97 f3 1H), 4.43 ¢, J= 5.4 Y2H), 2.482.42 @ 1H), 1.19
(H,J=454 W6H).c f t°C( 1 00 GDChY lc = 175.94, 138.63, 128.74, 127.82,
127.55, 43.39, 35.57, 20.14 Offiff j (&S m/z: [M+H] 178.12 HRMSESI
(m/z) : COMMud lCOtesO [Medl: 178. 1226 @O H
s jCtesMSfdujMSd) ROLOCk,jtedmidSd MmBa
[147].

N-(2-d3d Is d dzs §f dzis @ dz)s d(iDR) i3 q H
o)

NJJ\i-Pr
CH

IrAatsH 0.081 G (64%) H(da& QOCH)sEsTsBH), (|
7.287 . 22 HY &, 6 3H)4, (4mJ4&415( ®H), 2502 . 26 HY o3, 2 13
3H) , 1.J4®D. § HL Yy, G100 JDChY Uc=176.19, 137.32, 136.66,
137.57, 130.93, 130.11, 128-mMyf9 .9B8S&EBVz7 1
[M+H]* 192.13. HRMS-ESI (m/z) :  te O fy fi) y CisHNES [M+Hizw192.1383;
dzZO2H jdets: 192.1383.

N-(3-d3d Is d dzg §f dzts @ dz)s d(k @ g q H

o

(;/\Nj\i-Pr

] T 28H 108 ¢ (63%), BH@EEQO{TIOBIHST267 R4 |
1H),7.12i 7 . 04 H)(,03,5 .39 2 (44 75 ( ), R.4B2 . 2 4 H)( 284
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(MH) ,3 1.320. TH) y, ¢(100 ¢DCh):, U = 176.08, 137.32,
136.66, 130.93, 130.31, 127-m74 QESkE@/z 7 4

[M+H]" 192.12. HRMS-ESI (m/2) :  te O fi) fy y CisHRNAS [M+H{zw192.1383;
dzO2H jdzts: 192. 1383,

N-(4-d3j Isq dze j dzL d dz) q@0s)B 2 Is df tc © A3 H

NJ\i-Pr
oA

J]T ABH082 ¢ (65%), BJj-®&9Q AfctHAA0=0C DO 1 O «
=7347 . 32=( W, 6H), 7227 . 23 H7. . 4H) }, y 5. B®) 6, (44 31
5.6 H) Q4822 42 H(,B, 2 HB, (It 87, ¢HH., &ECE100 4
CDCl):lc= 176.03, 137.29, 136.61, 134.69,
Y j YESH m/izz [M+H]" 192.13. HRMSESI (m/2) :  te O f) f) Y ClsHR NS

[M+H]*: 192.1383; 4202 H j dats: 192.1383. "
e dzOMks smw ) dzdlsj #8Plsztedz’ B H Odzdz" B [ 1

N-(2-8 t6 5 5B § izl t[Bdd) Is d(10E) d3d H

@(\NJ\FPr
H
Br

I v 7 8.090G(65%),8 j df BtoSsf @BOI82AC. W (400 [Py,
=756 @,J= 7.8 JUY.HIEHY, 77 1 3JF.26008H1IH), 7.167.13 & J=
7.6, 1H), 5.97fG 1H), 4.434,J= 5. 6 | y-2.42X%1H), 1.1® 4, 3 8.7, 6H)
cft®C (100 ¢DCh):, U = 176.94, 137.69, 132.63, 129.98, 128.88, 127.55
123.8, 43.69, 35.57, 23.37.O ffififf j (ESHem/z: [M+H] 256.03. HRMSESI (m/z):

tc OfMMmudls Odzt€ HisBINEY [M+H]™: 256. 0332; dz02 v
g j St sfQ@u@msidgdmisd S d MesedzoOmizy smwW
[148].
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N-(3,5H d &34 Is d dzafJ dgiB dz dz)d (K0 A3 H

(0]

\Q/\N)j\i-Pr
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