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L‘Im’
(-PaC

Ar
7N\
C L-Ar
(Pl
c
Ar

40 jd8Y jnOddL o3 uig ) Aoy dirff cso Odzd W Otsj dzs o .

) jeoO" RiBHICO CEdHiesOdS | dd dd & 6 & Qe izt o
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6j OdzdL 50 OdzO fj d3q ftf Ptz P O des ¢ 128 s O&JI® §er s
Cjeds RjkeMjdjSkdodts] cdHEsl OddzOH teso Oded j dz
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HjBsdeflstedekjls " desCks Mmoo dj Misddsmls! f %k dS y
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2
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OBt j Sdmesksr, Wjdsd d mfdelsr, o O
ftojHoOtodlsj dz desets oo HOUdy C&BRMG P M SusdyIFEND S §
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Cs,CO5 ArBr
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24 y ArBr

4njdEx j OCygw ommqw¢¢¢@$w@msaowqw q dzls j e dzOdz' «
YsssddHzydetso Oddzsets § OdkzdzOH d j 0 5C &

1JHOades Br dz t©OLKOBBISOdZ B d2 WiBIssC OlsOdzd Ik
OfMmd B33 Isted ydzts ¢ t5-H O d2di3f dizd detfdet® pfadzO0@dz&z deso M MY
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Otcd dzB tots By tsd3 Yylsts L otsdzw jIs BB2Isd  totse dzj d3r
Odz¢ j dzO3d d Mdatse dz' B3 ORd dzOBd ' d {fLedf@y didg jdahf ¥ daedz)
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1 Pd(PPh3), Xantphos RS R6 !
RN =5 e TBAB, ABr, KHPO, RTTN . Br Br
R T PhCN, PhH, 25 °C, R2J§)\R4 :
: : ’ ’ ' tBu t-Bu

RS 440 Hm, 154 R3 ' ArBr

dnJd) |y BBsdz] CSEdzv todzts)) Oddzdedzictzs Pz j o© bEfMmdzse dw n
f OdzdzOHdjotsets COOdzdL O.
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odzzlsted d3sdzy SEdzv tedz" 2 f jtoj desf 1 dzj SlstetsdzO d3f Y HE
sCdmuzj e dzdzOH W St dzi €M OCIdoedtkzjlsmw 5 Holk
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R DIPEA
OM®A, 25 °C, R’ OH /Pt\
365 HM, 6 4

[PY]
Br  DIPEA, HCCOH _ P
©/ OMOA, 25°C,
365 HM, 6 4
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st dd?2 B &ZOGEKHOLBY ((jLtsdsdds®z ¢Otsj dkz f{
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3d4dzj B' dzs Mdc dzOdzse, Mtstslse jilsfilsolzs M dr f j dzls Oz
Hekedh Wated OCY ] B -ifld SHSWATS bdpvde’ ¢ @y i) s dzd

v OB dzdyPdmtsS B dOlzy j deder = dsdzse, Mtsslse jIsMmise Iz
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ltcjHf O] [ sdzj Szt OmMMudls|{CSMYy jtedd3j dd d3. H.
Mtsmis©o wtstedzlz dzf m/iz[M-H]* m/z[M-H]*
s dzd ¢ B3 te
(PHT)1 C12HoNS 199.04602 199.04535 1.7
(PHT)1+O C12HoNSO 215.03994 215.04028 1.6
(PHT),-3H CaaH1sN2S, 395.06712 395.06699 0.3
(PHT)+O-3H C24H1sN2S,0 411.06203 411.06436 57
(PHT)2+20-3H C24H1sN2S,02 427.05695 427.05953 6.0
(PHT)s-5H CasH22N3Ss 592.09704 592.09678 0.4
(PHT)4-7H CagH29N4Sy 789.12696 789.12625 0.9
(PHT)s-9H CooHzeNsSs 086.15734 986.15688 0.5
sdzdetsd3j to 2
(PHT)1 C12HoNS 199.04502 - -
(PHT)1+0O C12H9NSO 215.03994 - -
(PHT)2-3H C24H15N>S, 395.06712 395.06748 0.9
(PHT)+O-3H C24H1sN2S,0 411.06203 411.06237 0.9
(PHT)2+20-3H C24H1sN2S,02 427.05695 427.05735 0.9
(PHT)s-5H CasH22N3Ss 592.09704 592.09782 1.3
(PHT)3+O-5H CasH22N3S:0 608.09195 608.09271 1.3
(PHT)s+20-5H CasH22N3S302 624.08687 624.08769 1.3
(PHT)s+30-5H CasH22N3S303 640.08178 640.08256 1.2
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(PHT)s-7H CagH2oN1S4 789.12696 789.12894 2.5
(PHT)4+O-7H CasH2oNaS:0 805.12187 805.12346 2.0
(PHT)4+20-7H CagH20N14S40O; 821.11679 821.11859 2.2
(PHT)4+30-7H CagH20N4S4O3 837.11170 837.10893 3.3
(PHT)4+40-7H Cs8H20N4S404 853.10662 853.10358 3.6

(PHT)s-9H CooH36N5Ss 986.15734 986.15993 2.6
(PHT)s+0O-9H CsoH3sN5S50 1002.15179 1002.15431 2.5
(PHT)s+20-9H CooH36N5S0- 1018.14671 1018.14524 1.4
(PHT)s+30-9H CeoH3sN5S503 1034.14162 1034.13917 2.4
(PHT)s+40-9H Co0H36N5S504 1050.13654 1050.13607 0.5
(PHT)s+50-9H CooH36N5S505 1066.13145 1066.12934 2.0
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(PHT)>+O-3H C24H15sN2S0 411.06203 411.06285 2.0
(PHT)2+20-3H Co4H1sN2S0» 427.05695 427.05764 1.6

(PHT)s-5H CszeH22N3S3 592.09704 592.09865 2.7

(PHT)s-7H CagH20N4S4 789.12696 789.12959 3.3
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(PHT)2+20-3H C24H15N2S02 427.05695 427.05645 1.2

(PHT)s-5H CseH22N3S3 592.09704 592.09706 0.1
(PHT)3+O-5H C36H22N3S0 608.09195 608.09244 0.8
(PHT)3+20-5H CaeH2oN3S00 624.08687 624.08735 0.8
(PHT)3+30-5H Ca6H2oN3S03 640.08178 640.08278 1.6

(PHT)s-7H CagH29NsS4 789.12696 - -

(PHT)s-9H CeoH3eN5Ss 986.15734 - -
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(PHT)>+O-3H C24H15sN2S0 411.06203 411.06181 0.5
(PHT)2+20-3H Co4H1sN2S0» 427.05695 427.05624 1.7

(PHT)s-5H CszeH22N3Ss 592.09704 592.09708 0.7
(PHT)3+O-5H CaeH22N3S0 608.09195 608.09220 0.4
(PHT)3+20-5H Ca6H2oN3S0- 624.08687 624.08758 1.1

(PHT)s-7H CssH20NsS4 789.12696 - -

(PHT)s-9H CeoH36N5Ss 986.15734 - -
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5 %. [HdZO daOoLfaddid@dze § Ols Odzd Isidg dgfusRY CX Is & © ©@z®
fsedzsh j dzgd v tsdzd ¢ s BJPEB o stftdss dijitc sty jtdzd sH difsj 6 d  j G ¢
fnf fdishi s 1 Crm) Hi BsdzMmistcdtelzs Is BdzdL § ¢ OlIsC
MoMmMisOoa ddzd 22Ms0qg IsB)B %, dzdyts, Yylsts EZCOL" 90jlIs dzO
Mz B3O tcdzz® OCIsdo detsfmils! ; o dzgj s5CdMmdzdlsy dz' dzr 7 K @&t
BN dzs f sC OL Odztfl87. dzdIsj tcOlskzte j

ltejHo OtedIsj dz RHT 3 653 drlzdg jMEdjilssHdsH Od3d o fted Mz
dzdr (I sHBESEEOO® & dMOdO o  CMY j tod d3j Gap4D dztf deteDd J 1
Wstcdidtotso Odeds cCtsClsj2dwve WlkstsCOlsOdzdL Olsstetse,
sCMmMduse. 1 §dzkzyd ddzzse Mmd3j ! HBB OO ddzd B J dzL  dz
Mo J lsHOfRd ) H dzd dedets 2 9 5 dzdeg' 520 dzd3. 1 ted d&3j yOls
mMh jMmise jdadets dzzyh dls' 1 WW jiClsdoedetsfpls: € Ols Od@ddTls d y
ftsor hOw or Itse oY d®Oo daj%zdPn d HJ Bsdhisted cizw
ftcj otcOh jdzd?2 WiltsCOlOdzdL Olsstc® HdzWw tOMmh dtej dzdV
sBdzzyjddd CttOmde &3 Mo jlstsds (650 dzd3) 163 OHWPPWOWh d
12% oY BtsHRS sPstslse jIsfise j dzdes sIs§Os o dzd g5 O u Gtz w W g
ftoso jHjddY t©jOSydd o 1Isdrn Efzsedw . s O0Cdds
sBZOH OB Is COOdZdsdyj MEts?2 OCIsdodetsfmils: ¥ o d3tsH j dz!

v OB ZGYBHB stc § Ols O dimfjL G sfisfisds CH{dpdzd Is j dz' detse 5 fifs Yy j |

) s OlsOdzdL Ol st o jls ltoj d&dv I 7 &%
1. AJdetslsd OL d dz s 18 12
2. [ dzd ¢ =ld3j to sfJ 18 16
3. [ dzd ¢ 23] to sf | 18 14
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4, [ dzd ¢ =8d3, te sf | 18 13
5. Ajdetsisd OL d dz 365 dz3 4 23
6. [ dzd ¢ mld3j te 365 dzd 4 32
7. [ dzd ¢ R3] to 365 dzd 4 16
8. [ dzd ¢ =B34 te 365 dzd 4 29
9. r dd3jte 365 dzc 4 34
10. sted i3j te 365 dzci 4 32
11. Aj dzgslsdOL d dz 405 dzRg 4 12
12. [ dzd ¢ sl te 405 dzc 4 33
13. [ dzd ¢ R3] te 405 dzd3 4 16
14. [ dzd ¢ Bk te 405 dzc3 4 19
15. [ d dzj ts 405 dzdg 4 57
16. sted i3j te 405 dzc 4 48
17. Aj deslsdOL d dz 440 dzRg 4 11
18, [ dzd ¢ =l te 440 dzc 4 25
19. [ dzd ¢ 23] te 440 dzc 4 18
20. [ dzd ¢ Bk te 440 dzc 4 13
21. AJdetslsd OL d dz 520 dzds 4 5
22. Aj dztsisd 6204 dz fr 520 dzd3 4 5
23. [ dzd ¢ =34 te 520 dzd 4 12
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26. [BdzEYj dedzr 2 M 520 dzd 4 18
O3d3ts ek ¢ Wd3j to
27. [ dzd ¢ mld3j te 520 dzd 4 13
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Vidtsedw ) O¢ydd: BJdaL d &zORdRIEUL 0 05 0 BES gyBJs dz! § O
vindzse dw toj OSydd HdY HJBItO d btof B O RSB dy) d

(5 oistsdD. 005

BBt dzt Pl "de g H ofdte 2z (i) HEdfdgs-fiav dzv dzd
v OB Y@ Isd BOd d 4 djiPESPd % slsssC dMmdadls] & &Zc s

S OlsOdzd L Ols 5t #oJjls ltej digv 1 ' 5 &H%
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3 [ dzd ¢ =23 to 365 dzd 18 99
4 [ dzd ¢ 8334 to 365 dzi3 18 95
5. [ dzd ¢ =3 te 365 dzd 18 99
6. [ dd3j te 365 dzc 18 99
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8 [ dzd ¢ =13 te 405 dzd3 18 99
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11. [ dzd ¢ 2B te 520 dzc3 26 96
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15. [ dzd ¢ =1ld3j te 650 dzds 36 99
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imzsedvw td O ydd:. 58 jdsgtsazQ d3d k%@, 1s OGzdQ 209s sdgd3ts dz! )d3ts
CdmazstetsH . vihdzse dvw t6j OCSydd Hdzv HJBBJ O( @. Istcdidss
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BB IssHHdgt .| m
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ZHOdsMm! HtsBdIls: Mw or atsHO ©® 85% HA&v WJjdslsdOL
(v OB dzd )y PlzdedzfstE + W W j Clsd o des tc @B tSHSAQ sO LoElzj o fiffda{ddzs, o
sBj M jyde Ow 99% o' asHR ! YoM ([ & 6 dd3) ktc
sBdzzyjddd 365 dd3 d 520 deds. 1 MmMdzkyoO©j HJ B 6O dz
365 d 520 d@ifedHte zegd o365, 520 d96%0 g
Mse dzOMiz j Ismw 1) H Odzdz" d3qd My jSdctsoC stz M | Blzd dz
ftcj Ho OtedIsj dz! dz" 3 tsB dzZyYd ded j A3 W j dztSRHT @ e dz@ 2 D te ddzdt
ftoeslsde 6 %) . Clsd HOdzdzr | PHTOQMLDEYS), Is ylsdsts OF tsd
WsBE®lsOdzdL Olsstce® o o9dHJBs2 B &ZOMISC .

lted dMmf sdz' L tso Oaf d W tslsiay t8 Gsdfify) dedPls | dz' desds ¢ jIsj tots
Blzlsd dzOws{ faBP (G 26d tsBdzzyj dedd L jdzj dz" &3 (D3 O sdgz)o '
YyJ dzj 9 ¢ s 2ffridddHldzEolsdGizd 78 % d 6 1u B dzdf) % @ Is ap S IdSHfBOjyd
VA Mo jlssdz ) tBKOL $p Odgf |5 dafsuidd@F tzidzj s OC Ols O dzd Is d .
ltetso jHjded J toj OFC ydfids Ly sefgaft8 @ tvdz - sSHO ff totsH ZC IsC
Lidzidzr &3 d 22% fted tsBdzEyj ddd ¢ tcOMRATE" fro f O 6Isd
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dzj OCdozi dz ! sscts i) o tcOBYdaf@j s Clsist j  ts g g fzts s -
fsorhjddy COkOddldujMSs?2 OCkdodsimisd Wj dzslsd OL

KaTanmaartop,

NHz o~ __Swon%
NH, ﬂMAA K.T.,
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dnJ ) tSH | dzt d2OVY o OCydw Cdmdzdlsj dz dzse s
v OB Zq.YBHB stc § Ols O dimfjL CXIsysthads oW SIS ¢  Mdzd Is j df dzts ¢ ts
SsOOdzdL O 4o jls Jtojagw , ]l a&lH% 1" o BH%

1. - 520dzd3 16 2 g dzj HT
2. AJ detslsd OL 520dzd3 36 5 gdzj HT
3 [ dzd ¢ 23 &t 520dzd3 36 12 78
4 [ dzd ¢ =idsj &t 520dzd3 36 7 35
5. AJ deslsd OL 650dzd3 60 2 gdzj HT
6. [ dzd ¢ 23 & 650dzd3 60 8 61
7. [ dzd ¢ =Ad3j &t 650dzc3 60 3 22
8. sted B o 650 dzcf3 36 12 87

fmdzsedw toj OCydd: BJdot dzOd3ddz (0. 5 B3t dalzdzts de !
COlOdzdL Ol te O(. 0 2@ dzdRBs dz! ) rfoe¢ (2 d3dz) , ¢ d fndzt
BJdzL dazOd3sddz (0. 1 &Bdi3sdz’ , HEB OO dzf dzd§egsfiisoly it GlSds e,
0. 005 3icpdt' 2 , i3d)f od IS s e SHtectsH ZC Istse U to jithifi) dzw
dMmf sdz' L soOdqatg Isctdg AdzL sdzO o COyjMmlseoj MIsOdzH Otcls O

dlstsdls Blsdjilsdls’ |, Yylsts Mmjdzj Slsdo dzsfls ftetsyj M
sBdMyJjudm@pQfpdzdj &3 S sdzdyj Mise © B j dzl d ZOBJdzO d [z
f cBYytze®¢ yds CBsmMtsyd sOdzdw B J dzL d &ZO i3 dzO . 1 s
orhj, yYydds & BksddzOozddzO0, It ftcd or MsC 2 Ctsdzyd
tcj OC UYsdfdztsfg d Is W  dglz € dzj sW fdeZdE@W @l AL Q@ OB de® dzO
WslsssC dMmdzdlsj dz' dzr A Zhjdztt 3 tlzn B i day § tz@ B¢ dz@r. [ jH
HtsB O9 dzj dzd J B daL  zOBd dzO@ € BEIsddzOBzddzz  sL 0 tsdz
f tetsyj i@ di3kz Nifpdddse f sdzz y@ls! ftetsHEzC s

sttt st tsiHe) HEQAEN 8¢ d M) dzj deff*H sfplz dz! W Sistsa d &B3d Ud
RMY sdz' L sez@Pezd @id@tfacd B dzizyd dgd of 1S jeddfndie" aixrtn o jsdsid
ftosHEM Ish stotsh d &3 o Y6R0t4H) Q dsdu H(9ad3c0  sdztsr f B 4lash j
CtcOMmdzizy wwejdifMmilsyd dz o 5L d3sy dzts fifds[ dzdatf i tfs Hadizts 19 15 & & dzdf L d
tej OCydd. 1 Its otejdizw GCOC W jidakdsd @y d tzD & § @@ dzdg
Mo j isHOfRd ) H dzd dets?2 o sdzd@B d&APY@® B d 650 dzdy (
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3
4068 BHj &2 dZOY tej OSydw ©SCdmdy ddv fk

v OB Z@YBHB St § Ols O difjL CXIsysthadfts ots SHAdAYdzL dzd W fMizdz: W dH 59

) SOIsOdzdL Ols 4o jls l toj d3v , ] r o 3%
1. - 1 jfge j SO 24 0
2. - 520dzd3 24 4
3. Aj detslsd OL ( 520dzd3 24 5
4. [ &zd ¢ R3] to 520dzd3 24 60
5. [ &zd ¢ =Ad3] to 520dzd3 24 36
6. Aj dztslsd OL d 650dzd3 48 2
7. [ d&zd ¢ R3] te 650dzd3 48 52
8. { d&zd ¢ A3 to 650dzd3 48 30
9. vted d3j to 650dzd3 48 57

mdztse d W  te(j BEIyd{dfls  89). Qdzd afistz df' ) , C9 Is AdzdOL 1CRISAB @it df t<5
(2 ddz) , CdmastesH. v Mdzsled s dedzlOd G O dzch dixftzds'te)d ,d34 %
i3ts%z O . 0 O SMe@itft2dz' djdz) o BIC s WidaisH 2SSO s toj M jndzw
dmf sdz' L soOdiatkg Isfctds gz sdzO o COyd Mlsej MisOdzH Otcls O

{OL dzd ydz' sdd e sdj ted j fetsdLotsHdr j Wjdask

sCqdMmddlsj d datsj MisyjlsOdedj OB detse o HECO Pz jtsodefjj H
lteSHEZOBE " daff Hj daf das T Ot OC Is § & d3tf tzg WOdipsEsdER d  j BYSISfESH

ORO&Zd(LoO " sHO9 4% 8 d&jIssHdCd ftcj HiNIsOo dzj dzr 9
AslstsS Ols Odzdifddidsi a8 d sMmdetse § W J dets¢s YOL lef f2B dz tefdptg s Hsiz |
dzj 5B n S HA YRS " o ©dzw 9" Wodzj dzd W WOCItstetse s tog

WslssC OlsOdzdL Olststc O.

YyissB" cdzkByj ttdWils! iBjrOdedL &3 ftcoj oatcON j Hzf ez
ftose jBQME j Clstesdgi sted uj MC d2  dsopezdnda tdfdtwircts 58 dz@" ¥ d
st d MO dzQ toed d3j WO dz! dets?2 yYOMmisd) . [ dzw 1 Istsets tcOMmisot
TEMPO(2,2,6,6ls j Iste O d3j Is d dAfcffdf)j tieSeffmcffady o [ ¢ d BJIsOdetsaz
WS dhddlsj d dscts MyjlsOdd s rGrd ditod cds [<titndt) de
o tefsBdteClz zdzj dz2C O, dL Ctbttts?2 s COfddzdavikz tj
COdRj olz-MfdEMets dzj Iste®  ff tsH HOo dzj dzd j &3 S dMdztstetsSH (
Mo jlssHdBHEA ) Hdzd dzts 2 9 s dzdzgr 365 -figdy. < IstcdzO ypO dz
fsdzsy dIs] disdigse fted o Cdzt yj dedesds o j ssHdBSH ], O

jets.
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[MMdzsodz" B tojL Edz sOstsdE H Odzdzts @ fyh off tlrififricdi HiHiIsoOm oz v
Bj - OdzdL a3y OBl Btcc Oded i O g Bty totfise=CCCGOLISCRIAR], L Ouslds
WS OlOdzdL Oststetses ffsH Hj2Mlsoadjd Mo jlsO Bsekls
C Ekazyhjdds COsOddisduimédrn MOEsRH)IsH o d3Pcdinied ds,
W detslsdOL @ dzizs jskeRzOtwhplsts ftsH Hj2Mlseadjd Mo jlsC
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M jCtesBi g EHJdicOHOYydd, O ftojHMisSOodzw jls MBI
sMdzse | Edazyh jdds?2 (0k0ddlsdyjmMic?2 OSCIldse daslsc
MsyjlsOoddw ORddzse d S fdzj dzdlad dAg e @s¥sdersts o 15 B OB &
ddzr &3 WslssW¥dL dud ¢ dasmfirls Oudsd ff dzd lsizj diz” digf Mo ts2 Ml
dMn SHRET,&3 ylsts fsLotcdvjls ftsosHdls! Wlstsndddud n
dMmistsydzd S Ot Ma BB StOMmdesets HJ O OL 5dzO® M j SIstecC

IsHsB s, o jHjddj &syils B! nOKBOCIsj tcda
WS OlOdzdL Oststetss, Ctlstster j i 56 ©4 ) dte @H Onpdiafs., I
Bstesls! v )  dzj MisOB d dz' detsfyls &, fjtemd jSlsdo dats?
tOLwOBBISSO VWslssCOOddL Ottt st ®dfisintss dd g dSaE0zS
Westedzr , Yt slCtroOjlk fkzlk! ©OffsHsud&d S Ok®az dsty
sO0Cdds ®tBtOL 53, ftcj otcON j dgd W AS f SH Hj?2fMlse d]
dMf sdz' L so Ols! 1 dzjtecds Wlstsdtss, Yt L daOydljd'
LYWW jClkdodzsmls! WsbshRd®kduj MSs?2 tj OCydd.
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2.2 ABlstOGEHR]fagRyNHC T W j dslsdOL d dse r dg W

ddzj Hizs h d d3 dzts G d ydz' o3 h Oc sd3 dzOh j 6 5 dmMmdzj H
WjdoslsdOL Jdsotses WicOEd] dsO dzO0 Meats2Mlsea © HEzG dnA
9 dzdlsj cOlkztcdzsd3 tsBL tStoj , d3jjls@cdazts W 5|9 ts tdf jtorj =[Sz M Gj Gl
d BdsOodzztst B dzj CMdese s S OsOdzdL ©, B dZOHO]j Is Ik dzd
mMddzlsj sdud MSdds fslsj deydOdztsdz Hdzvw § sdzzyg dedw W Iz dzg€
BsHdWdSCOyYydd dzO0 f tsL H dzd de j g Qzsd welD.L t6lOB itsistOdslz edztsdzts
WBlssC OlsOdzd L Olstste dzO Citipsliftiia]] JE BHOF dgta lsak @ usd dBQ Is@ dzdzO .
Hdzw OCtsets COOizdL Oststc® B d&z 9" BteOdz § OdzdzOH d 2 .
CodmMstczdteso Odzd ¥ tEQ@L~dzdimeds L 2- d dsH W0 5 B tsdz! h d dzf
ftserh jdzder » s 3 J eOIskzts. ) Mo 58 syjted H , tcOL
sdtso j] § Ozd&zOHdW Lot dzddzO B' fHtwsoatsHdIs! tj OC\
Mdzdy Oj Is L OlstcOIsy tsalzO" O jdig telc Yts dztx{dzd y dzts fy Is ftesyd Mf
My sfmtse dzsMmls f OzdzOHdwY Htod BdZEYyj ddd dj Hi5MIsOIs
ftosMistcOdzmiseo 5 REABE 1PINMdzj H 59 Odzd

10hji2 LOHOYJ?2 MOkt ftedHOdd] WBlssOCIsdo dzr n
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Cso Oz dz®dz M WslssSOCIsdods d3 W J detslsd OL d detsoj 68 W tc
g4 yjdz s ofmd Mststetsdzdzj 2 @ tyjdeSd odzdwddw MmMistesy o
ftotso Otc! B g QO dij MisdIsj dzd fted ddizdHOL sdzj, dzd ¢ Odz
WjidetslsdOLddzj. [IsHjdzt dets] odzd d3Odedj B' dzts BEH Jj dzj dzts
M di3j lsOdzdzts Citslaftedes] Suijticds L. ¢ dB S d2 dBiIsddzj deseor 2 sl
Ctsts, ybsts dtsy jls Mkh jMmilse j dedets o dzdwis! dzO f tetsyd

l1tcj Ho Oted Is § tipy dlztc gffdisi Cdgl ™ © dz( Ylsts dzjPO/NHE € tis'd3}f dzgl € f
gzt s BsessB jh O h s OCIsdo dzetsfyls ) oW H j Bts |
cOMmMh dqtew jIs f slkgiddjdiddzd f~ fHdOSCE Ctsdiif dzj € Mdats g
Mtsd Hddzj ded 2 , 9 ¢ dzs yow sflsduyj M dy d 1dzjSltetsad
BSHJjdz' dz' 7 tej OCyd2, O0dzOdzdL COLOdzdlsdyj Méts?2 OCL
BB - Odzd L dzsse  toj OC Yhgee 2 tedg@ fifislO@ iz ls L OH Oylz, or
HOdzdzets?2 HOdMMj telsOydtsdedes?2 OB BIsT . duU zupjoded W iy dedls
¢ s d3tf dzjP8-Is d Pd-2 4 Cslsster | ftesweddzd dzOd dzlzyh z® ¢
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N
80 665.2901 666.2895 668.2891 [C35H£0]\g3903pd]
60 =0.9 ppm
a0 664.2888 667.2921 669.2920 670-2907
20| 671.2934
, 662.2903 | 672.2963
662 664 666 668 670 672 m/z

tdimizd@s CC MY J tod B3 dzlsfO dz! laig" Rie § Is Qi X Is g tzls o d3j H
[IMesPdacag+TEMPO] diej O¢ yd s dzdzts 2 mMdsd Md d3tstH  joi3 @z)s 2 6
L S Jjtod d@3j dzls@izlz! 866 . 2BV 9 | O, CaBiiprPdis O/IBIA 2 208FAB
0.9 . H.

]‘0/0 v - - ) «
100 735.3457 Experimental

80 464
734.3472 Tliod

601

733.3391 736.3468

40 738.3489 739.3484

" 7323330 740.3502
7313323 | ‘A 7413523 7423543

0

i 7353474 Calculated
0 734.3480 77471 [CSQHzii\];?;;SP
6
] — 736.3500 7383408 7393487
20 740.3513

: 731.3481 | | ] s
732 734 736 738 740 742 ms

t diz dz2€ G S My § tod &3j dzlsfO dz lsig" Rte | Is dA3Q Hiff P s te * d dels j
[IMesPdacag +f d tctc STEMPC dzf L toj OC yd sdzdes?2 Mmd3j g J alg®H §
LS jtod di3j dzlsi@alz’ dz'3% . PBHG 7 [ O, CedsMIMPds OTAS 2 3odtiay
2.3 d3. H.

10 MmMdzjHEENMjd3 1+ IsOf @B tisdzls otsdr'dedf § tod OC ydd
WJdetslsd OL  dets 3 PHT dind MigdgJPfigli(s.a c ac ) Cl o uSAQudn.Is/eQir &
ftosH BAMEMIsOoa ddz 25% Hdzw W ideslsdOLddzO d 17 % Hdzw
sSHdZOSC 5 HdzW PRlodglf &sHimOntsiisOo dzv dz 9 3 %. yflstisy datsj difj t
tcOHdC Odz! dzr 7 f OdzedPazlf Y@ P& p@Bplsfafsiplezd | + W ¥ J &Gls f o ¢
Colisf dRdlfa©® o8 MewrL d M yYyddg COOddIsdyd M Ov OCIsdo
Mdsd Md W j deslsgOs@Udd®Od of dzdzd 8 C s dzj € MO | MesPd( aca
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0 a) PHT
/@) HN 6) PHT n IMesPd(acac)C
+ "0 Q
Cl ,D,MCDA, K.T.,
3 BT LED 365 Hwm, O/Pd cl

10, 25% (a)
12 4, BO3AYX 17% (6) \_"/
IMesPd(acac)Cl

dnj 00 sdzlstetsdz! dzf,J CtelsOXdzpfef dof detizlg 3R} frBREBIP ofs
IMesPdacagCl.

8 9

10 fdzjHkeh jd | sPdljie S @lsdded O Bis9o Oda (Wi j OB
sOBdzd YO KX MY @ fAsOWH jRj dMmisd L 2jlsmy Hdv
yOofmlsdy $OOddL OO d ©OLddydY &jyHE ¢t RO
fjt6j 0 6Hd D[204R2050Q didisiodzj CIsd o dz § d dz¢ 6%, d Isfistiets fi) & Bsd® S
MowLr o0l mMw M OCIsdeds d3d yYJ dzZlstcOBY J BOH dzdsypdetso
ftojnlfsdztsy jddd, ' yYssH@E@E®BOMEA Y so j ten dtsfisd dzd
B sOkdzO, LsEHO ODEJda@Ed df cdsaEPs HdY tdsc s ¢ & &Y &
sy ndtsd3d bted ud MSs§ Cdzdyj Mseots

O
i cs, N\)L jg
HN komnnekc Pd-1b
+ "D Q
cl OM®A, K.T.,

/Pd Cl

8 9 3 BT LED 365 Hm,
2 4, BO3AyX \-./
Komnnekc Pd-1Bb

Hnj MO sdEstetsdz? dZOCStej OCydw

UOB&INO) L Ed 5O CdlstesdCH#BeE L S jeddj delsO

- CS, (%€ gojls Jtejw | Omlsoa st I ' 7%
b

1. 1 31365 dz 2 [ Ad 0

2. 0 31365 dz 2 rfAod 17

Vidzse v toy @S mEjdde @0z b BEsd ), f§dtesdkdHdd (3
5Bsd0, 005 dEEsd ), *§§adodd dasd)d dzcle p dlsdsts O € tsda
COOkdPlOKEHO.f tsHECKO Sftfuj dvdd &jlssHsd | m

] Zoh j &5 Mmdzkyoj Hdzv ¢y H jddgj=ird s H tf dstiafizts fiff 1<
HPSIsdodietse Ols! | &5 § s bz Istio dsHis dis Ispodoo jdif @igtAdwE & O
Bsdj Cdvied 7 SskfdjShss §OkzOHdY d ftjHslks s
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f Odzd&zOHdJ di3 IstejBlzjlsmw Misjrnddd Istedud ML sy ¢ 6 6 ez apd
(Bsd ZETSEsd' Pd COkOddL Ostt0) §sddshls! ¥ §sH
COOddlsdujMSd2 ydSd oS d yOjl ftedmsjHdds ddj

100000 R
= 90000 0
£ Pd-1x
o 80000
® 70000

* 60000 Loac o
= 50000 pat b
7 40000 (0.1M) '
© 30000 Ceac
" 20000 Pdlx b

c hho ™

10000 (©.05M)

0
350 400 450 500 550

—

] T e e a e .

{ ik @aCL d3d daj dzd § dz¢ B8] dzj MROjlddytfdf K tseRP alaff dgpd 1§ d ot

10 MdzjHkehjd + 5O OB sIs-nyej Cds tdftaligolsjtadj g s id
Hdzw toj OCydd OBBdHJtetse OdedPd-la( ff torfthtzasdg®ve ddf| 1§ tsHizf &k
1S jtod i3y dels Odz? dets?2 yOfmlsd) . 1 fHesy My Bsddlstst
Cod3f ddAfifi@vz6 3 0. 1048 dz2OyqddzOjls § dzOo dets dMmuyd L Ols+
sBdzEzyj ddw (365 daf3) Miswls dsjsls fiplde]jgwh BED LGS Hffeffldig € dgdzH
mz701. 1785 MsrtOdzy §j Ismw dzO0 iplfsisWIs tg tslalf jdIs te diy J6 fisS B ¢
(5 yofgsedzloyj dzdwv (365 ded3) ). [ s tsdzded s dz! dets B '
Hdzv ¢ ts dBfi-tizjf Qefif O widg i@ af ff d to o tf Oiplf eiz)f €2OR ¢  tsdzlz yJ dedz’ -
Ylsts dz¢ 3ddzj My dzydw w©OMisjls fted HEB O dzj daqteflz cifd
WslstsWdLdyujmMedr Mots2Mmise OF tBOL o Qa@ | tufipdgy as@dix]
LEMY j ed b aetizts o f 5 sy tydetls o - s H 8A-1UuY § 638 drytsj By dodgj dz
fJotesdzdHddetsdz, d S OLOdzdlsdyd MSd2 ydsdz dzOyd dz0j Is

Y IstsB "B yGjdzlAl tsdgv Is Bl - Oz oo @gz@PY y)d Qs dz' L 59 (
PINHC C scdiff dzj S fMse B' dz ftecso jH]jdz tsdedzO2dz [ & Bsdzd s
L Sy J tod d3d dzls Odz! dzts 2 yomisd) . [ dzw 1 Isséts BMdz
fMtsj H ddzj &d9 didts i3t dzj Pdalsidsd t©OH d S Odz' dzts 2TEMBDS §212/6,6 s 2
IsjsteOBy Isd atfffdffitgafddm)d dm [ A¢ d Ysdihjdr o ftetss,
Cofddzdzv ez toj OC yd sdgdzOv fMmd3j M- f tsH O efdgCefms tc a3 b
HOo dzj dzad j 3 Y NP tcB2Ac@EB JtIcC O EMlsOdz0o dzd o OdzO !  dzO|
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365 dz3. ol @Bz tcd Qdds ed3@MiE] Y d B ¢ sy dlsj d' da
Mo jlssHdsH], O LOB]®EB fooHdjdizfdEicdBlstcOyd:s ,

o) o __ O
i TEMPO N ’\N\)\\N
T+ 2 D Lo (Y
cl OMOA, k.T., Cl —Pd—Cl
9 3 BT LED 365 Hm, 97
8 10 ¢ b
14,0, o)
Komnnekc Pd-1b

DA jOSydY Hdv Sdekz02dz [ u  dPe-diad s s ted dzg O

WHTEH. =
x104| be3 cBeTta Co cBeToM

aaaaa

OOHapyXeHHble
| MHTepmeguatbl C
TEMPO

—227.2118 - |
1 ==756.2572 - 1l
= 189.1359 - 1l
| ==898.2756 - IV
| == 687.1992 -V

36 7 4 T 2 | 4I4 | 416 BpéMﬂ [MIVIH]
t Mz adplicts BOISBectcOdRd3r s o HJ dzj dzdz" &3 d B dzO BH HfiztE tis I
ddzls j todzj HTEMPOS 99 Mt j Yy J d&3OR i orf Cdzs yjdede" &8 o € dz¥ y

Vo fbklsflse dj dniss7joedsjln7d8chls O tffs dzj M j dzdzts ¢ 8], S B i
5B dzOtelkzy j dzts HE 5B dzkz U dddts i dgij OkQqGdizs® B dgizky fndkd
Hsdzj Cbdviedr | dodd, MmeslkejlsMmlsokshdj L ORo @] d
687.1®2  ([(NHC)Pd+TEMPO)),  756.2572  ([(NHC)P&)+TEMPO]) q 898 .
([((NHC)PA®)(9)+TEMPOT). s tots dsp ' trtfecdEjicdz®H H 2 C IsT  Ste¢ Odzd ufg f S
m/z189.1359 ([G+TEMPOI) d 22 B+TEMPOJY . ([} td o C dz¢ yj dedetsds T
BT O] ¢ dflsicdiphstd OlazsC OL " 9 Ojls Cdzs yjobké tsd Mo,
dsdO3, Mtstlse jlsMmisebks hdd HiljClsdtelzj i3y gz dpCizls j B 85
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M J Slster tsB dzOtclzy j dede’ = { 1 dgtz alz$ -6k | D 9Q godsfy detddi EzO 2
ftof BzOG O Bs BeZPT Qadpflzdgs S 4 4

J tejLEzdz IsOIsj LIssets + CMYf j tod d3Odels @ € I8 dzde O Hf
d dzls j tod3jteljd@fsdis o tsB tc Of tief M 5/ i\ DIHAEE P dz! dets 2 dzso 2h € (5.
ded » dzOdBtsdzy § fted Bj WOl dz' RHM) BPHHI) O L Gsdizishy !, iz @ eOdeo
Cdzommd RSIEIGdzd L ez j d3' " mdztste jfifHCiydd@Rdzts  f toj H f Sdztsy j dzc
9 Oy dzr d&3d W =CHsafjoHdE Cdfd yYOMlsdyodzd, dzO0 Ctslstster 7 toj |

fOffff § Clstetsd3j sted ud ME d2 dBdzd stk dzBjo ©OEH gz" ¥ 5§
tej OCydd dzj BBteOLEZjlsMmw, Ykt dMSds yojl Wikt Ol
COlOdzd Is d yd M@ dzsmfoplddtys! dzs Btsdz) ") S dzd yd Mlse ts
HilsiSldikzj @ » 6 =~ Ot @GO teds @z dzd s Is &f OdiasaBz d v .
ftejlsjtefjoOtls HqdOBdUiMEd) ftjotOh jddv, {§tsWad
9" Cdz¢ yjdzedd Mmoo J sO.

- Experimental
100 Xperimenta
701.1773 03,1770
80 700.1783
60
)
40 699.1748 702.1793 704.1792 101778
o h }t h h 706.1775
o 697.1716_698,1659 L A 707,1750 7081641
100 Calculated
701.1785
80 : 703.1780 B
700.1792 [C,;H,,PAN,O,S]
60 A= 1.7 ppm
- 5 2
40 699.1778 702.1805 704.1807 101792
20
706.1818 .

o] 6971793 l I h l | 707.1815

698 700 702 704 706 708 mz

tdfmizdasCq Cmy jtod &3j dals Odz! dz" 2 -y jjEtsjtels d u§ BEHaA S dr
fJetesdzd Hddzsdz dL tcj OC yd ts dzdats 2 md3d Md BsH j dz' C
1 St j tod d3j dzlsi@x2'0dk". 21 747BS [ O, tc QifFPdNBD dzelz” 2 0 H.dz 7 &
1.7 d3. H.
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I, %
100 856.3084 Experfmental
80 £55.3090 858.3082
60| 862.2295
857.3102
40 854.3042 2593102 8603092
Jt 861.3088 \
20
100 856.3098 Calculated
5o | 858.3093 C H._PdN.O ST
855.3103 [ 44 56A 12 4 ]
60 = 1. m
857.3118 PP
40 ~ 8593118 ge0.3106
854.3089
2o 861.3130
852.3104 ! l 862.3135
01 = T T T T T T =
854 856 858 860 862 miz

{dMmEzdaesCCMy jteddg dabOde'j Stoj saMmifydser ¢ Baifiddy ¢ f

f Jtotetsdzd HTENEROO Ld tej OC yd ts dzdzts 2

i Md BHj d ds2

LS jted d3j dzlsrz! &5% . BB 4 [ O, CeldBNOSs O &d&62 3gi-@'8

1.6 d3 H.
I, % 724 AT - ,]
100 979113 Experimente
20 AJZiS].iHZ
100 Calculated
2272118 N
] [C13H27N2 |
60+ A=22ppm
20 228.2149
) A . _
227.00 227.25 227.50 227.75 228.00 228.25 228.50 228.75 229.00 miz
t dikz ALCE MY J tod d3d dels B gzis tz] BIOWMAMICAIQe " d dalsdjLte dig JHAEOUsHC

md3d md

BEHj dz dats 2

6] OCydd OBdHdLss Odad® ; 2 BTdaD b
tcOMMmydls OdaedoAO HEzZW2 7 . 2118 [ O, @ =

99
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t dimkz 8L MY § tod di3J dals B gizts tizf BIEEWPIMICCAAne ™ d ddbd it g H G OB @
i d dsHj & ds?2 t©j 0Sydd OBJHJLse Odad : 7 FbndasD &
6 OMMydls O GeetdusPdNs@, 820 756 . 2057 2L . 20,d3. H .

t dimzda8sC C MY j tod d3j das Ode'j da'tey) skl Y § Bter d dzlsllf tefgj H
tej OCydesdedes? Mmd3j d BsHjdz dets?2 t6j OCydd OBdmrtctss
189. 1370 10, tcOmN®gIsO&8z 23686& 1 O, @ = 5.8 d3 H

100














































































































































































