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t dielsis] didGlsdlEla)

s siser § sdzkyj ddwvw HJ MRSt @ j dy dzd BsHigDdz® ozl
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OCyH)Y ddzd dr bijteddud NS s @DOAHEY | ddPMbELOg
ndzstcdH ®BsdzdBH ] 2O syt ls fklsjd oL O d3tsH J
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o OC bz dgdmde O BY dzi (oAl S5 brQbtzfi 82 yOfs
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6MoCl+ 6 Al ¢Ch+MAICI; @)
9MoCLY  MsGli2 + 3MoChk (2)
12MoCk + 18MoY 5MosCli2 (3)
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d2  dsddeHj 0 Weo dv jIsHs it dsC B ditiptmE d3ay
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fls Odzdzr ¥ j dZsseEts yojlsO. 1 Oy dats 6. Shelddsts d © Codgs My
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LOf OW dzdzgs? O bdzj ©Gd HOGM j TOGE c@Is &0 0 U
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9Molz Y Msh2+ 3Mols (6)
MoCls+ 5 HI 3¥5HCOHb (7)
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fsdzz yj dgdz 2 BMOHBE ydh oOsls flzlsj d3 tcOfMmlse stej d
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fdzj MO, HEMECE §O §f 5 B3] deD'ddsifnd -~ dztsted H - BEgG OB
Iso stewW jIsfqw o G tstew ufj 2 thifxidgy diss=2dz Gy dniny detifiiy js 4 testate iy
TsHdls ®©BEOL B Odedj S ki dask @ d fiflsiBsjuiigtsazER ¢ s% d
(Hz0)2[{ MOsClg} Clg] L #OHB6], dzOCHdgectse OC k] ftodotsHdls ©
LOyYydtsdzdz » ddsdzj Sz i@ s tc@®p &S O dstp@izgdC dehndz tscz
hjds B dzts ftsCOL Odets, ylss Hdr dzstedH dsdzd B H J da
CAdMdAtHBRH) ( fted { lstal LfQuagjd" indediid o M ~ Isj ted3d
@O Mitlse j sise £ &z & DUisEY df oG PeFtusEe teg §
(Hz0)2[{ MOsClg} X¢] L ®OHX = Br, 1) [26].1 Octcjo o o0Ckkdj { tsdk
KOSy j ftdosHdls ¢ kHOdjdds CtdmlsoddkdHRyY(dis
SBtcOL s Odzd jr B tf ts e=ACEpdCIelXX42]. 1 to O dz' dzj RLN i 1gz¢ dedizf
f dzj C(F®)g{MoeCls}Xe] L SOKX =CI,Brd ddis ' dzis dz@®tc Iz 3 j dfiZlf tc 5 Y Bi® Y ¢
o BHdFOMIs df ot dzj 2 spEl®@ tizMitke B s QP IESIso jjg®s d Wi
Bz dzMosCld} Xy(OH)(H20)2] nHO, ¥z 4[26].1 MdizEy0O,j Y jpHiIs®ndz
Iso sHA®, 5, HtosdMrtsHdl tBtOLto Odedj Y Jj dzlstsets Y
fls © aVOCIRHOH)4(H20)2] MH20. 1 ted dMytsdz L so Odedd tOL B O
HOdsh! f MadsaHkH0)] H0 o ¢ ted fls Qidsdeddgjt 2§ 5 M |
OtSHT 9 HOdzdzsdz Mtsj H d dzidaled B, Istis@@ztsC @ s HDHEHAE O dzgz
or Mkh do Oded d sdEGs dyj s LIsHEREj, . M is wdisO Lssis@pj dsjddsdz, = 1
tc Ofnliseotspbl ( > 8,5) d3tsy dats 9" Hj dzd Is GjSMOEdHtesC M
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M2[{ MosClgl(OH)e] (M7 1 j dzts Y dats 2 [3T IsOwzdzDS s B dzts L OdBj U
dzdj HOddzsets C dzOMmisjtedetsets Sl dzj SMO o fMddz d
Cstedydzj otséts tSMOHCO ftojHMEGs czefEDigedB NGB ts 2
OH)}(OH)a(H20)7] NH:0,  Iff .tojis.d fjssozflz’ 2 cEdHtesdzdL § dzOfls
tOL telzh j dzd j 5 € fBBNAS) e tzBE BV BEBOL 53, Ry dzs
C dzOMls j to de®IgeClg)*HiAds s{2 ydo s o h dqesCtsd3 ddzlsj teo O
ftej HJj , datizoMmis@E@sjjHdi 2dmlse d M j dztsyg 2 .

[HEA[L o' Hjdvehgt v yeOEmdL, HJ- &std WO - d
v j s fiyw [40),16 Gls'sicOio w h j dz0 dL kyj ded¥ ddzlsj ts§ Odzw
&) dzdzs € 5 O € ® ©ds | dz JMSEBOH)(H20)2] H-0  d3q dB)f @izl ks te d d
ddls  ( (oMALME£SKOW)(OH)L nB) sl des W h j dszfw ¢ § SHE dzOf
ksdolsttc’ OB dL OC dz¥ yj ded¥, ylsts § &OMls &
st el jlsmY &O o jtrn dshisd odds OO do LE
disHj 2.Mlse d2

stesd3dj] oL OdBsHj2Misadw f o tHdz B3] dzeth Ofyis p z@
fris¢d fsazzydls! ¢ itsteHd dip yeQsdedef yjdz" frosd] HH]lzz (O
[Hdets?2 dL fjtear n kOSdr { tsHIOHDCIBCIdizts o itc® ¢ Bt
COodzdw. lted Lt Istsds ftetsdMmntsHddzts ff tsdzdets NCE, Odffjj Mg
ttOL s Odzd § d3 & dzO fn) IsK[{MIHEE}HENC Jelis 613y dizGeling & Is o " Hjjsidz|
Jet o ydmissd sdHj [ ko j dyoddm' EfMmfj-td

[ ke OW tcOB sls O B' dzO f ) a6 t§ jdaOd dzf R y J
Hdd3j Isddzit 5teOMBPDMES § Hdd3j Isd dziizfdz FOMSE) d Hets df
fils olgj te i3 dzO dz! dz' FIModdlic OdizH 8g L zdz! ISOIsj BT dzd f t5dzk
O d d34 MaEEBs} LECls], [{ MO6Cls} L2(CH3SGs)s]  dMlosCld}Le](ClOs)a (LT T f A ¢ d dz
rfaefl). wbtsdls lsd3j Isd KasCls}LAA$HESO)4] 5 dglafII{LL & ClO)s {
B dzd Zfifsdzr ) HEtSB OO dzj dzgd J A3 MtstBlsw k@O "  § tc
[18. s ©¢ d o Mdzzy0Oj , M H B O4GK): ] [letOfmdoeChtelz d3j Is O dz
ftcdoeasHdls ¢ SBtOL 59 Odzd © GjSMOds] Is Odets dz
[{ MoeClg}( CH3OH)e](ClO4)4 [18].

Iz Miss Msdzj 2 MjtjBtcO® dBsyds dMmfsdz L s9 Ols
o MY dtolstso r AR dig Qiaglsse 9 tdsAE . H dod PE @ , friBdi@Pds3 jsded@Ez
tcOMmilso stcd d3ts M|, 9 Bzl Nt sdz' L 59 RO L Qedleiysste @ B dn
ZOlstedJ o' n Mmisdris¥ J Wzs dz® dfCic s oWsls®E BEOS 3 4 d3d Isd
tcOfMmls oNoCsdy OB s dzt Is dzted3y fdgjdid@zdstdmsjo d d tc OL dzd y dz"
sdztBg dzd f seizlg Ml del O d3 & s jdgtzdizins i s JMOeCléLs] (L = OCeHs,
OGsFs, SGsHs, SGsFs, OCHs; ¢ BhuAs*, MesN*, EuNY). s OC yyj lsts®OB BIsj oL O
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Mils o dMpes@iof)  dzOo d ¢ 5o KA sSCeffpdslis RdgdEtE ' od tc OL dzd
odwana B dzd f sddgtsy fdadcy OMdsjste ¢ dzOMmlis j tc dg'sjnls O §
[{Mo 6Clg} Clo.sd3.41], [{M0 6Clg} F3OH], (NHa4)2[{Mo0 6Clg} Fe] b[{MO &Clg} Fe].

[IsHjdz dets sy dets o' Hj dzd Is tcOB tsls z MofCl, (
(EuN)2[{M 0sClg} Xe]  BusN)2[{M 06Clg} Xe] (X = CI, Br, 1) i Istej Isd ydz' d3d
d d3d dedats Is te d s lefisf telafl sté)ty ff dftaizyy ts i) o o Hztf dgW ool disV sl ddWag
WismW ddsl@Ge diMd 3smisd tsls EmMdzsed?2 d eotcj d3j dzd S tis,
stster ff ts H Odzdz" O3 1 dzj 3] dzlfyydztsdsis | s @daNtal{ds © W ts to ok
[{ MosClg}(PL3)2Cls]  dMoeCId}(PLs)aX3] , Pezfilgte julsizf 2 W @EBY ddd Is d d3,
dmAtHd j i)t NiMdaClXd BUBE{MoClgXs B dzd 1 tsdzkz y,
HEd 7z J dzH 5dzO 1 sMydgd , dzdizPd W o d €34 tsjte cHeftizdstitaffy] ddes d d
dsoQ IsOS Y -dls tdaftd dsfdtais § o dzW G4G0ed ddsC frfdtHbsss Ofizisd  d -
BsHj2MlsMdsGl: BB teOL 25 sfyw  dzj 2 steOdz d' j § zOfls
[{ MoeClg}(PL3)2Cls],  [{ MosClg}( OPLs)2Cl], BJlL sBteOL 59 Odad W
[{MosClgi(PLls)sXs] St dzj Sftse. 1 ted LIt OolststcQAB,-
dzj dzd W, B czdj fEfis e PR o7  f sz yj dzdz’ & € 5 BY d
stster ftshdzd HOdz "j d ftejHdzsyddzd MmMfsmtse L Oc
dzr = Obtditse ndzste® d20 Oz ddz' dz" j ctwkzdfqfr . | dzv
otsodzj CO%dd B j®Ocd OdzC d dzOdzt s dad j &3, Ylsts o
Ho A YO sdBtse - dzstcO® dzO Mtslse jlsMisea ke h d2 OM
Collf dzj S Mtse ) 5 BVOLCIZ PLs)AdECIAafs MNIogCIgH( PLs)2(AlKk)sCl] (Alk
=N-CoHnes, = 1-6, L = -CHo-Phd dz€f C-Ph)[44,45}a s s d s I f ts d§visdzbylsi' | 2 H
f ts5dzlz ydls 1) ts 7 ahfiMEzCIgHP(C2Hs)3)2Cla] oL Od BsH jI9tE@deiy
[{MOsClgl(P(CsH11)2)2Cl]] 1 dL BT 5Ctsds BIGd! Isd dzW sMW d dzO

1112210 tesd3dHdzr | d dBHdHdAz j € d&zOMmilsjtede j € 53 «

RLEyjddj ~rdddd Btesd3dHdz = BSCIsOL Hied yj ME
hots 5 Mz zOE S 2Ot j todzr Rz sl dzff S g0 & OB
~d B U MEdds §tep ot dds B 6 o O Is oL GldBizh j -
tcOMmlso stcOdi3d N j dztsyj 2 el deftfipyf s deysodésdimdGiy didis dzy
sostc® h jdzsyd ftosdmMrsHdls ttOL dzsy jdzdj HJB oS
des?2 S dHtetssC dfijig . d3tg dzfiagHnitdsdizs(d tts@ Lo af digj Cppistoctadc O
dZsyj?2 HtosdMmna tsHEdEBridc Ofylsdnteiag jdef ) j j HBB O9 dzj dzgd
tcOMmsotstelz ftcdotsHdls € o' fOHjdad® Y jdzsseBs Y J
Btsh j dzsydzgzy MtcjHEkz (HtSB Qo dzj dzd j ds fded ot Gilg Qlzj Calf
dsets, Atteshts tslsH j dzv s [f MosBsHPH) (@)D i LQ [ t§ g k@s
Bl sHdH O] dgBdzthezOB " 3 tcOMlse steOdRd M j dztsyd
sstetscts 3] Hdzj dedzts o ' f OVORY(QH) 4(EHD)) mits@, MisHNdE@D ©
dzdls! CtedMmlsOdzdzd yj MS k¥ MstezCIsktckz Hdzv [E2H H tg @I

d o MdazkzyOj OOf cifEtcuSHsiqdy dy ¢ M s ds,2d B 6 5 eBYHLY dzj ¢
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SOCHGH o j tosdi Hiz OE@ M ls | to dafsteidsts dishitis @ dgfjo dzds O ls o 516 O
u 3 [47].

1 tod oLOddBsH | 2Mlsedd fn COdztsG j dzo
[{ MosXgl(OH)4(H20)z] MH0 HXzvBrd dzaf € OC d Y= Chy dzkt{ ve@sid fifif 5 H «
hjdedj cCErmctzf Mtz Motslse jlsMisekze h d2 ¢ Odzsc j da
O dzj 2 Istc Odz' dets 3 ) BMVjosKef Xiz] dedXdg=BipsdifX@ & @ dits{c | dz Mt
Mlsolzs M j 2 cOdzts@ j dzo tsH tMetsOdzERB O filpdrtisldyw (st ts dy d
[12], o Ists 9 toc XBWCl fCtexd fiffrtdscH d Is tsBtcOL 59 Odzed j ~ dz
Hz[{ MosClg}Cle] [26].] 1 9 6 2.CcSteidtntf tc j H dzts ) d, zts ozg tstew ¥ h 2 ¢
GJ SCMOc OdzscgCdfshfdisdigt tzj Bsdzd B H j dzO. [ jIstsH L OC &z
s o qMPeX§(PH)4(H20)7] MHOfE steW yj 2 €6 Odztsc j dzis hH i téotsHndztis X
COzsG j dzd H O Y J lsdeq jedsH d|HzSE igdz®@ais@zlzd v . v OS¢ B ' dzc
fn s OBLE)[{(MosXs} X&] (X =Br, I; X6 CkBr,1)[12].1 Odzdzr 2 fiylsj@stioHj B¢ d
BjstsH z juetheddaDSheldoy d " d edBffssd L 50 Odzinw fi) siddgw?
[{MosXg}Xe)? 0 ff zs IS/ s d@d ¢ XXBg SA.C shdij yodksfm:! 6L
Hisdg d3tsy dats § sczz yOls! dzj btsd St Msdd wgslsdj fQis
e OW § dzd dzOtc ) s MAL. W% -~ 3y JBJ ds@ HdSdRjcd@dgts o ts te MoxXpUXdd [
ctewyjd3 fdtcdHddzgj] M HBBOodzjdzgdjd3 dLB" IsCO Mt
Br dzd ¢ tsitptizdj GzHVA)D MOeXe} X&) [49]). 6 dzj HEZjIs tSIsd3j stfls! Z .
Hsdi) f SiLtptsddrydls: s dtdsls) Brezdds dicsia) 16]f . {

S (zO f) sy Oateid' ts dEctEs BY FEM6oli} 12 v Odzs ! § sz ydls!
o odH,j dzj tOMiso ), BEQ HuylsModdsbE0k s df B(" O ) s t5
Isd.ff &d d3d dz¥ § BOW 9,1 OO dxizts| DaOB)H tiis s H Y g O ozt ¢ | dzd H
Hi dzZAH (X =CI,Br,I) o L Of OwW dedes? OB zdzj o d dzBghtco
[ Odadz" 2 i3j stsH 5L otsdzddz ff sdzlzydIs' HoK Modxis} Xd X .
X6 =Br@)Its,H dzOC 5 fHe[fMpelgkBle]! H Odzdy 8 o3 StsH 5 d3 sk QG
H@RZOY ©OBGIO B' ZO t©OM" CuBjNdGER il RN oY oz
,X8] (M = Cd, Pk X = Cl, Br; x = 08, y = 06) [51, 52}

1197 4 WOsDotmandRE. McCarleys §f 2B dzd ¢ 59 @2Hdo t€OBladddAs .
ftoj Hdzsy J dz2 Odz' Isj tedzOIsd o de'dds § o3 BldctisHizd3t dzdizz Ry j dizg
(H30)2[(M0oeXg)Xe] L OKXK =Cld d8f) . 1 toj Hdztsy j dzdz” 2 d3j ssHB6
BORO d [ OCsOtedzd, met he)d LOC dvovp@dn(firises gt Mg ¢
sOBwd HO dBis(oCl)H | ifzOd3] Is Odzdzd W MS dd3 Odz¥ d3d dzd § d3
Mlso s h drn ¢ Odztsc NaRd Hd o O dzAI@dEfor (L(Of OW dgdzs o3 M ls
ssted f§tod IsjOoddy jftacils Hftasif Is4sS" dzdzt ds fipdiyls @t Reds Qf discidelz
HEZCIs tcOkpls pItBI€IY dddBrd f sfmdzj o' Hj dzj ded W sffilgftcj T 5
dzts dfQj. IstsH [ BStc B3O dzOls A F OX s tedzfIs 5H d g § Un AT ts dz
HS Sy @ saxXdsg € O.
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1.113. sCtc" Isdj dz¢ o3 dzj My J dzls dzb B ) f Is © 8zt$ §) dzt$ 5 gztizda
COizsG j dzgd Hdz" m S d&AFflszjj €dgtseo dBsdzd B H J dzO
1.1.1311 jter j twOBtsls 5 dL Ezyj ddw -dssddndsOmalsjod

dzr = Mmots2Mmlse

]l 19819 cus@EHMB Bray,of jtcor j BT dzts f tsC OL Odats dal
(O Itsydz 4, W bk SOMUasR dztpd @S-yl Higifdz) T sGoy § )
CdzOMmlsjtodz" 7 St dzj S Mtseo dstefe Ogzedzej MS PL  (&HCE'b
(BusN)2[{MosClg}Clg] ), OS¢ d o Mmtsdzw dats$ d MHEDARM@OEHCEDS o3
[53] (tc d 8)..

600 700 800 350
tdmuefI.stc dzs di3d dRUMR[{IMdeGlg s (Oay j Istsded Istcd dzj

14 Sttt CIsdtetso Odzdz’ § L dzO dzF diffvdzi (@ gids) sfels dzts
Is j dz! Righlipy)g)?t, MtsmMlsO@oaddzd 0, 04 d 0, 005 eHCIOYyhbs
o j smis.oljtadetst Istsd3 o toj d3j dzy pafwodsff 1 2o dsdgCy H dzv
(BusN)2[{ MosClg}Cls] d 20 3¢ iy HeQl{ MogOR}gle o) ts tz@ j(dzd y d © O dzg
BE M, Ml jlsMmise j dzdzs) §tod § t5ddfpO%dd jlsp @i j t
ftebH | i3 dzgmistcd toctso Odets dzO dzd y ddjH delizrcdsd dfj dgQyfig Iz yta{dgts
d3ts dzd B HBNEY MdeBrs} Bre], LdA2Oy j dzd v B3O < ) d @&z (k3©ts dzdis] thdndf d
so stc @ Clipliplis@addsgsts 779 dds?2 Y] OB, -OBibBIEF
Bts § tsHdats1 dzj € Is to s dzdzts | sC dMmdzj dzd § 2 43 &zz©1
[{MosClg}Clg)? 5B dzOH Q8 h @)s R 233 U MpeigiEd™W dgdow j[tef] Oh j
s ) tsls j dzy tf ® dzis esEidti@osCls}Cle] )= 1, 29 1 tshodz8fdls.
AgNOs. stetsd3y Istsets, B' dzO fSCOL OdzO o 5L B s ls
Mlsswdzgdw C dzOMilsjtodetsets S dzj S MO dz2O® diBts dzl-A & ezl
Bd Isa df dtedy d dadsds Msfeso sy HOJ MY Iskh jdzdJ d3
Csdkf dzj ¢ MO.

[5CEris@ddsr & fMos2Mmlse € d&zOMmls] o dylsiO derm Biat -CC
osBlsClE wOLoadlsdY Sdddd d ¥dLdSsndddd s d
BslsT &OYOddm' dhmMmdjHse Oded™ dzgj bsd ¢t 1 ddc

26



monr, dzets d ofmj Mststotsdadz) j W tHls kA g diaff v J B Ssdbs Wdfsuig ¢
fisOdetso dIs j A BSEEEQY " d - ¢ Odzls o O WeaPdglg todz” ~ ¢
mMtse dtsdzd B H j dz0.

Y zIs¢ B dzfdj ftotso j Hj dzr Btsdzj j HJjlOdz dz" j d
¢ d Mmdzd 6 jsdg'mdg® dzts o d Is § dz/ dz' = 4N)HMo2ip}Ch], ISAXE  dH davdz
Bd H dzfs ¢ 5 (BRI MeaBIg}Bre] [54].f OC Md sz dz + d3sd MMdd ¢ tstete
stc©® dz¢t B3 dzj Myd deydd d SCttetcj € Isd tc mN)EMaETIsPCls]¢ 0O
tcOMmlsotstej] OYj Istsdalf t8PEO digesfafls @D d dzdflzj € stote/j &lsd
760 dzdgE0d 04) , Mt sus®yisin s jaisdziz g sdigd ¢ ) Bz BO 4
d tft] wiedelzr X dL ded dz¥ B3 dzj Myd deydd do Ohyej Gedslsiss
todjit: 825 tdad, 30 dSH0 d2 3. s tots dBN){dIoRrs)Bra lsz® < X j
Br dzts ff sC Ois@de® IsY a®1j d tsH dats 1 dzj Tnls tdf tisdzditsigy d ©Ufs iy
Euo([{ MoeBrg} Bre]2)= 1, 0 7 Ad/AgY) ts lef dd.1( ,ts3FRJAQC)). 1 dzw  [6GlsMOs)’
s ts L dzgOy j dad1j60)mts(6)dm@gClry j Is

l HOd dzgj 2N jd3 fswoaddzdfm! HOdzder j 5 dz¥ dzdd
f dzj CBuN)[{Mosls}le] [55]. 1 5 f toj HMls O &g dedets 3 H O dals i3
(BwN)2[{ Moslg}le] tsB &zOH O Is dzOd dsd dzi J o' tc Oy j dzdzr dsds &
Tdzj 4§ tod &ijaH § 820 0dsé §)16). [ Isd3j Is d &5,0 C-af& Bitie 2 f dzb dzd ¢ O
fsfpowh jdzadz' & dLEyj dzgds S 5By ddfodsfimel ditp sQ @@ kpl Q1
dzj B' s kB dJS o Ods, HOYPS ¥j HOMERE' ¢ BRG]
Misj todz” j ¢ Bud)HAdeXgXe] (K =Cl, Br,I) tBd&ZOHOtIs ty,j dz
fsHBSBdsE twsHO MdMmiksj &3 ¢ tkzBXARBPEEIE JIL 'daz dzioO

dzts dkis~ 5103 103N j to jtiqi#eiO o dzjl dzdfw 2 )
T — (1)
b 2
1.1.1.32C dzj S lstets @ j dzj toed tots 0 O dedz® W JNB[{MBLIFCIBZ] dzj fy j de
1 SLYBO N dzOkzido)y tizteHz il dftOdzin ldas d 65 az0 &8 o s
SHdatst dzj Clstetsdzdetse s € dfdzj ded v O dad €leBEE'¢ s dals dz® f

d BHdzats4 dzj € Istots dzdiz] @ s o tf fipfigls Ealgty dCHZE bR «@lslOEE8) ts dzdz
il, 53 IAg/AQBI®dz. Oy j Ists tipthB {F thozH " BN (16 d f)..

\ o

1S
! / — — —j’j J/ |
g /./r \\,’f
~

|
{
2%

o] ] -0.4 [s] o4 oe
[Morenman, B (orH. Ag/AgCl)

tdmMAd4 azdud MC OV otdz IsORY | BmN)E WMaCEICl]2 akf O EOlNisdedslEstOd
filse d j BANCIOsff e A @ 5
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l HOdz dgj2N jdg BT dzs fCOL Odets, Ylsts tsHdzes1 d
dzd j , § dGOLCi@J Iff tsdzdzr = Y d H AlSIE BtmZCI (BtenEG—1-d34 &Y dz
341 Isd dzd BBdH OL tszfpll. B sh&tsuzf A tcOL dzd yO© 4§ tsilsj dzyd
[{MoeClg}Cls]' d o tsffyls O dats o od) QNS te[d{OME ) ts ) Is @asdgvis p Ig
Migededztsizj e d 8L O BsH J B dzd] yOMisdy By Pists o @
dzd¥ otLBEYHJ st ¢ dzOFG] s dadsts deffods® d[Is{ Mo
CtOMmdes?2 W sMW/isdej B Q F.dgudOfiEm0. o 0,19 (te d §) [57].

[{Mo,Clg} Clg]**

~+0,4 3B

-1,53 3B +1,56 3B
[{Mo,Clg}Clg]~ = [{MosCl;}Cl]*~ = [{Mo,Cl;} Cl¢]

tdMmf g dydess OddzOW H d O BUNDERETINCIO Is bd3 Oy IsHsddzd Is(ts

sO0Cddz sBteOLtsd3 fted 3 zdz' Mdets?2 § sH Oy daC
St Zh j dedzr 2 o Ovyd Istsdzd IsNgHMa'sClg CR], ftc Gffrfrisfotdxlin L (S
C o OrlzmOsdzdzr asEH? IsORY j tetsd3j Istedd o ddzlsj iclo, BdDj If s
Ag/AgCl)B " dzO L OW d ¢ M( tcts 9 OEAEOO detdsy stz iz jdaEdmiaf)elz yldt -
dzzyd dzdz" | SOCdd3 tSBtOLtsd3 dzj S stcte CIsd tetso Odzdz
dzj S stotej € Isd tc s 0 O dABLNRHEMORYsLCR]Is tefOeizf{fo & sislsy H j dzd d
tcOMmlso stcj O Yig dbp.dzd Istcd dzO)

9 8 7 & 5 4 3 2

-/.M
AN
y {/- |
u/‘// \\\\_

50C 800 00 800 900

I[I[I]Ha BOIIHBI, HM

tdMuetdgSlste CANBMOCIBUso Oy J lstsdatblezs d dzfs 5 YL  WHsCs@izs rdp @ I
yds JOEMoCleiClo Oyjlsdzdlsted dzg d § e j bsde g4l ddae? o

) sHESd jddj & HOdEEs?2 €OmME( sBACHBERY Mty o
MezlsMmisodd { dzj CktetsDY sdo @SyAYBAM®BB (. o df
g fMlsaiEhje Ly Hj dedetsj] MsMissY gz6 pBC dzd § 19 s dztf & ©
5C d fdzj dedzts 2 ST @IGET [ fs bliDE 6 ek ls o 5 O to ts BO Is efeu@jHiGSS oy
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da( § dedH dded § o djdzdie Contffif Pl dsticodiilp «@izGIg* I OC yj
e 543 (O d3d dzts Ote 5 B3O Is d g GHCAIFHOER" O JEFAR S14):

[{Mo&Clg}Clg]' + D' Y [{Mo6Clg}Clg]?" + D (8)
[{MO 6C|8} C|6]"' + D [{M’O 6C|8} C|6]2.'.* + D* (9)
[{Mo &Clg}CI 6]3'. +ATY [{Mo 6Clg}CI 6]2"'* +A (10)

bolsister Blsd@poWitskds,o r Rlstw rCtsH SBicOL 859 Odzgdas% o
Ofd &y ssisdud MSd0MEBE3 &fis BycCicld' +Oh dzv 0 PMe® N
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oLOddBsHj2fMsadY Mk jesChHdH ©OHJSC OO jndgd O §
ydd) 1Gtcjor h Odzpj t6 jddsteed tzj Is dzts ¢ S°O(fiBE)ipls iy diaipe’ dzj
10,(D;) 0 dz98 1 ).
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sO0Cdd3 sBtcOd o d 2 MSC dzOMIs j cdese s € s dzj ¢ MC
dets 3 iy ts iy ldvieeXa2¢Btf " (K £ CI,Br; X6 CkBr,1) M Isted f dzj Is dz®Qdsn € ¢
SBtOL o Odzdj B3 Mddze dzj sdese s S dMdzstcsH O BEY B -
dest @ ecdd Hird 4 gzje§ Kzt s dzO.

[drnOddL &3 sHENE@GER Gdasc s G d fg dfp s 3. fniy'Qlis g t
B' dzdOff d MOdze" MY j Silster dz¢ dzdyea Myt deydedic Mg AHjeJ ds!
St HJdzj dg L dzOyd dedw 1 dzj e dd oftsLBEYHJ dadats@
dzso dzf d3 s B9 s vHdEf') B dZOM s | to dioeXs} KK dEY =i, Brindd o CK[ {
Br,l) . sttsd3j Isscts, B' dzd otstfindnjlsHOjdarjo ddxjoskticfds]' iAdiay d @
toj - BHIA/AQCI) d LOfdmMOdzr © odHj tWOLd2zdy"r o |
SHdetst dzj € Is tc s dzdste joaitd Szd &) ttedied G[7 (E5 9N 1 s dzlkz y j dedz’
tsB Bp dals OB G y

U 0O B 2dz c
1 2Oy JERERCINE O 108 Y B H dzWMOEXEX 6]

[{ MoeXg} X&)% d ts dz E™, 4 ESCdhd ) 0G;, 1| 0G; 1|
[{ MoeCls} Clg]* 1,79 1,46 70,81 +0,55
[{ MoeClg} Brg]* 1,80 1,46 i0,82 +0,54
[{ MosClg} 1¢]? 1,75 1,47 i0,77 +0,60
[{ MoeBrg} Clg]* 1,70 1,20 i0,72 +0,38
[{ MogBrg} Bre]? 1,79 1,20 i0,81 +0,29
[{ MogBrg}lg]* 1,70 1,23 70,72 +0,41

RfMatsHY dL oL gy df ~ Ridjodkl t¢j QL AEBP § toisrydzd
HJ dzj dgr LdZOyj dzdvw slsdztsmdlsj dz! dzats BG: (b tists s jH igdis 2 ff
Ldzj edBef()f etsyd MMy f § ey QEsIPIER (DB a] O) o dzv ¢ Isyw
Ldzjteedwdsd | deBMBisy 60 dzEnfdigidefugdfipclsf 2 Md3r Mmdz) .
[{ MosXg} X&)% " + O2 Y [{ MoeXsg} X&)% + 102 a7)

[{ MosXg} XG]?" + 02 Y [{ MoeXg} XG]' + O (18)
[ dzv  ts{ tojO5yddZpdpdn sdz! L s Odzd4mf's5: ZteOo dzj dzd W
[0G1=71 (E™i 0,99 (4)
0G>=1 (E™ i ES¢ (Pe88) 5

ND,981djtecdY fjtejrnttHO Bsdi ¢ kdvO@RE0s, &a&Mhddsteddio $ | i s wg Isdgsdzj
tsHO o MmMbkf jte®CMdH tOHJS Od

s50Cd a3 5§ 6HC MR LA  y O jOBY dEzts Y d s, tgj dz@wH dzts
oLOddBEHj2Msod] SdmMAsesHO f ¢ d&OMmlsjteds & ¢
dzdL sz § j o] BN O { dzj e d d
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) sMCd Sk Mmddeedzj sdz 2 € d )zt te s H IO Ialet fisvis
C ZOBB B JBidetcds C d e SO M@ sfse j dz o Miskzyf Ols! o
Bj Cobtster 3 ScOddyjMSd®kd &sdjSzezokd, @ ¢
Hj2flse zjls. S[dHdzoipt]j HOdLdzjlsd® 2 W o dzv & Is fyw [88].0 dRo®) j
Mtsd Hddzj dzdv o Mgy DY tee &z BFOB YT MzstcsHIsd3 M ¢
OCYM) -~ OwOCIs] ted Mis d Y dz" 1030 ttadfrlf j&g, 3 ez eabf)ilsleiddzy d1¢
€ J S I deO H,d2Bj Isd dzy d S @Y g ippdi® § SBLOL 5o Odad ¢
fls to ts GasaRizE s jnEG @) (O S19-g2Qls OB ABY[BP slstsdl s ®By BYs
4 ©OC Is d uij B KRS D dgj] SBLOL ¥ sTw ftod oL Od dBEH
CsesHEdR, ds “odvs kY shdsod’ & sHES ssd

OH
e O (e
OH
1 2 3 4
0,
LN o

1 4
1
O( = (X @ (21)
OH OH
5 6 7
OH
Oy
- (22)
5 8

u O B 3dz ¢
ltesHECIT t6f @ yd2 O ds®M-932 B ézef Y € dzts ¢ JHdndpJdod dfy dLS d2ts G J
CdmdzstesH sd3 o (HuNi[iModEl}Glg d

. 1-d3j Is d dzyjdeShpigtdzo 1,2H j Isd dz C Brtsc

b 5h] Ghded G54 15 d Q2 deSinignyis EI AT
2 3 4 6 7 8

(BwiN)[{ MoeClg} Cle] 77 23 0 85 15 0

) j d&z6 Odz' ¢ d?2 41 45 14 89 11 0

lLOddtsH j DMmlise 36 12 40 7 39 54

sO¢C 3 Bsy jd&3 adH ] Is! dL fkzkyj dzdzr = toj L |
Wislstshjdddgnd®Blistc © ¢ dzOMmis j tcdzese s € s i3 dzj ¢ M Gt d8xsdzd
fiosdmMrsHdls, Ykt BEAG ey HOjIs ttOMmy s’
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1 i Mdsslstew &0 Ists,1d Bdtsc tds j difd fizg dizd v s o Ols+ fyw
fiyd dze dzj Is dzts ¢ 2,36 d #) gtz 8a@Os C 8)j d drw jBlssdzj j b H BB d
skztcts?2 dz@ HOdzdzz® totsdz' 9 €d ey ded dz3 ¢ iy dzS Wah elzt
tOL 5o Odzd 5 dzd h ' &FHjddEE BS 4)ded HEdRQ (StsEts, B! d
JHddPAdgYs L OdiBsH j2Mlsalzjls M otsL B IzY {MoskelXGE € o

O. _Ph 1 O
O O. _Ph
| > oY (23)
0" >pPh o
9 10

[BOLESh jjMv kOSdd SBLOLEGAE M 40| dirdd § 51 B
tlj syt s i3 “dsQiciddissdsts ¢ &5 o L 5B dh P dz00 Cf dids Istist
dr My j'H Isgefiste L OF d ) O disels Ro teffjtaig]j dafO Livdis Is s%ad L Ot difits
flse dd € dzOfls | to dBuMN)[{MeasXk] S tee O@sf: ftsj Hj dz
TH O ¢jdzj eOydd Md dzdski lo dete®t) s® Gipdes ©O8H G 520 dz
(Is ©B dzf [73D

u O B 4dz
So0dzstsoar 2 o' atsH G4 dgj eOydd Mmddec dzj IsdetsG ts

ABIstsij dzid B d dzd L ( Up
[{ MoeClg} Clg)? 0,80
[{ M06C|8} Bl’e] a 0,84
[{ M06C|8} |6] a 0,77
[{ MOsBl’g} Cle a 0,84
[{ MOsBl’g} BI’G]Z" 0,79
[{ MOsBl’g} |6]Z" 0,72

1.1.14. utsotcj d3j dedets ] R ffESJIle s veddflgB ¢ £ dzpindzj tcdz" = € S
dzd B H j dzO

s0O¢ lsddj yodztsm*! or hj, dd3j dedets B1Is € teLoldsdnim Isd
dzso dlsj dzt dzr = Mots2MmMlse MlsOds IktsdkzyStsd ¢ dzso ¢
SOt Hteduyud MEdm GOdBGEJ dzdH dzr = §€ dzOMIs | tewlg' dad W< tsodst
dzj Myj delsdz" = d 1 dzj Sstesnddizdyj MSdr Meots2Mmilse, |
BsHIWJdSOydd CdzOMmilsjtedz" » SR digsENsd ¢ s5d SR
CdzOMmilsjtodzesdz wWHtc] oJjMm! @O dzjIstede dOdz! dzOW L OH C
tozpdzd® G dzOMls j Modtslé' s twfpdetDe dgts?2 Lk tstc B' dz fH j d
ZOdz' dz" = dzd @ OdzH s 9 .
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111417 Ogj h j dzd j s j to gq dz@ dzsde’d W dalzdf ¢ @Qixie @fgesiEfisicd -
f dzjOStys dzd B H j dzO

1 O3 M Jsdetp iz dzOdf i BH s f sL otsdzv jIs 9 Ots! d tots
Codif dzjk Mebagj dzedets PO tsdglg Mddelsd sdud MSda ¢ H
CdzOMmisj tede’ = fPts joi®d dzf dgdf? i3d Is | to d3d deOalziz'zp e diz" dat
2Ot tc Oo dgjtalimfdijdz.Istse s, L OB Misdls! Isj tedzd dzOdz' dzr §
dzj j f addciPlodfsy dz O d3j h sjoiadijlsdd CGso r = dzd ¢ O dzH sfots yp dzt§
9" HJ dzd Is! H offf SfysBERy dz'j dlzd v Is jCdsolsx(oslisydz! ci@QiEls Gy jdzk
fzlsjd3 HsBOo dzj dedw € tcOfnls olsstcditdsiz@ IsADthfiygjtc@E 86 H
flso dij Isfif dRBIstdzfsMBtHgf sSHE Byg Misteg Mmedddzj j fted L O,
BB zO0dz! dz" = Ols SMBECh}Cl e dets@g 0L dORds8la] d3 Iscist€ Ly

sted¥W dzOldz 2 € dzO fi) I<Gublef MbeCISH(EREHOse] 1k ticzlz y O § Is iy w
OC Yydds O dzj dzd J24)tc j 00.C Quffdfts Hsjj AsfiisOes dzjlscdy dz Urptistielisi dad J So dzC
dis ¢Osts 5 RMOECIICle]2 ) h j Mls' ¥ 1 C GFSOMgILfvzlimidsds &z’ " d «
Csds o ML1OWNECEMEMEE Moty GyjtjH', &jlsddolsd
f sz yOj sfw o L Mogldfs Hig Qffidseotsfig sy d3j Is &zOs © dzOs to
(EtcOo dzj dzd j25)tc ] BLOKHdI ) o AHSCddB 9" ntSHEB

(BusN)2[{M0 6Clg} Clg] + 6CR:SO:Ag ¥ (BwiN)2[{Mo 6Cla}(CF3SQs)e] + BAGCI (24)
[{ M06Clg} Cla2Clz] + 6NaOMeY Nag[{ MosCls}( OMe)g] + 4NaCl (25)

sdzOmls j Getstaiztf tz jBUaM)2[{ MoeClg}( CRSO)e]  Nee[{ M0OeClg}(OMe)g] 5 ¢ OL O
df Mz H sBdaf igf sH dz" &3 oHjckYj fiHs@@dslfj 2 h jets L Odzgfizf §
G O dzHifsmM ¢ s dz! § Iz 1§ to W de@jisidAsfSfyd W de@ew ¢ tdzd d3 o M J
odgj hdzdr dzdcOdzH s dBsekzls Brls! LOB N jdor o Lkf

50OC, dMRsHWY dfLtc djLCoffeHdgiusses ffdizO fgls joatsdztisdtiz h ¢
dzj dgts dzdzt©pRj 1 jhagoifts s s&MGOdzgH 5o dzO  H Yo jz Gzt § ADEHE s
BsCdgdffc Offats s L &g d3ts H J X fipldced dgfipfiscistafiB6], W j d@SIHts &3 § dat
s dzO i dzO [§8K4xs duiffatasomid B JASL@Ed K tOds B 5 C dy jsts it
Lo Odzd j 8 Mstslse jlsflsokyh jets ¢ oM RS ¢ & H P dz
orhjfdted uddndzg dzdz™ s @ dzef Is s 4 tets tz¥s 3 gl t6 4 LHOADS fyfic
Bj@ f sdzkzyj dzd W H d L OQRIEA t§ diEARSEHE® i) Is | to dzfs 6 15 |
[{ MosClg}Cl4(AKO)2)?,  &lkQi o3} Is ts & @ dzls tc Oy j daihsf ds@cern.d ) ted
fdzd CHPdAs te®yYJ dzd3d Isd &zOIstsd3 §f sdzlz yj dz MasCls}Chi(BMes]d dz
[90].u OC 3 j © 7ot OHeslsO d d3ts H j Nadff Mas@si( Ge)s] ) ¢ Isd dzls d 5 ¢
fkz Is fy BlaNBj d czBPNCI(B o fis te f W j dzd dz¥ s ¥  dz)Bdf dgf tzcztr WiFdzts
J H d dagj(BreN)2[{ MocClg}(SMee] d PRN2{MosCls}(SMe)e]. | H Odzo dzp A} §
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[{MoeClg}(SMe¢]? ote j OS ydd L OdBj M jdedw M Htekze d dizd Islsdsts
W dzts dzis 3 dzL d dzls d &=jddzH w[dzd &Isd sdz B " dzd f sdzlz yJ der
(PPN2[{MosCls} (SBu)], (BuaN)2[{Mo 6Clg}(SPh)e], (BuaN)2[{ MosCls} (SBN)] d
(BusN)2[{Mo6Clg} (SNGsHe)e], Mtstslse Jj IsMmise j dzdzts.

) LY jBT 2O BikBddC o OO ©OBBlO {5 §dky
BilssEEmEdL o 5 H MEOE ) [{VoNBrsl(OMe)d] [93].

{IsHJ dz des Mistsd s tizdf e pzjlsH |, Madide g Js@ Capdsds d3
o3j SOdpsdzjsmdzj Hizs M j a3 Sy wuddedd M ¢ sdzd &3 o't
dzd Is f tsdzdzts iy ls -5 O d3j tizj tetizS M € dzOMls j teddn@fyls O
Na[{Mo s(OMe)si(OMe)s] Mistekz € Is Iz t6 dzts Offizts & 5 qizef ¥ dzfRE). OfdgOkstse
L Od3d M 3 Walid i IR tsaBy dzjOXfgjc s jemsEPOC yd é daj Odaf
CfcOdHBasdzj j Mdd d& &5 SdMdsksOodkd. uvOSC ftd
Wi dz € &Y dzj € fi{Mo (OEERKAPh)D Nefi{Mo (OMe)(OPh)}OPh)] [94],
fMlstetsj ded j Stlstster B Moy Mt fltesjddjd dnisk

I sty j @ fsip@ YqzOls dzscts ¢ &zOMmlsj edsets § &Y o
iHddzj 2OT digd dzd ¢ Brgzi, MeedO SON, MeO',  f d teNgsiSdin H |
Wi ded dztt siW d detsC mdH, HEBQdal e EaiggiaOS dsOf diw dzj-C Is
dzOfmr M j dedz’ d3d O dd i3 Pz dzdf yd Oded H dz" dsdO € d Wsfas
[CPMN(CO)CN]' d CpRU(PPB)CN (Cpi y d € dzts f j dzIs[@Bh K j wiad diz) dzj M 'O jlatk
BjSBEHSO Br ZO § jtoj dzgj j 2@ d zO B RO dsdjOdgn | [z ¢
s iydls: fjtds dsor & C dzO ) ByNpdaoBral ds dsifilgzj ¢
= CRSOs', CRCOO,NCO, SCN, CI', 1T, O  IsMO®kBYiLe](CRSO:)s, &R W j
dzd dzvv sW deZb§ igediH ddze d J ¢ $98,1PY Ry B tize @etzd W J ME d ©
Hddzso ' &5 dzd ¢ O dze)OWE-4-PYR LFRR-APW h Oy j Isd dzj dz, O
& & fdtedHddaser B phOj CrmGRHIBHIRH.SI(MekFcls d (-3,
{CH20CsH4C(CH:CH=CHp)s} 2Py)], fis 5 Is 0 j Is i d Y adaists Y[B5iApak

stesfBff sdz L so OdzdV ¢ Jj SMOted W dzOIls dzts G jts 1§ lsA@td
otsets MsjHddzi dzdvY fted MmMddzlsg L € ,5d3fdafjsS fietOds g
dNJ HHWz MZjYsted d3sj dzj ded § 53 dzd stc OISO ddzd Is§ st OW
sls cltedW dzOlsdese s §tf tRFislis® ©ts o ' 18 j @y ded) B tdfip figly dzwisck
H O dzdzts d3 S deOifdGfp Astezdzts ¢ 5 € dzO M Is BNl MdsXs}Xdb (@t @rj €
Byt j tco@o cavsjelsmw 6 1 CoadoOdzj dzlstseo dzdIstc Ols Oind dz
SituH 5B Q9 dzV j Isfqw dzj sB R tsSHJ 3" 2 dzd d P dzezlz 16 jdd MHsI) dec
C s & Mls 0oLk ffMds OC d i3 k& @MY &H Brgzk( [33, 101] CN!
[102], NCS [102, 103] NCSé, NCO' [104] d N5’ [105].1 5L 3 jozts f 5C OL O dzts,
Hy2MiEg § NOc OdzSedg@iyflsijdm dBr =  BuENgEf MiagX s} Xp)9(¥ = €I, Br)
dzd stcOlstsdz, O OCY ] ddlstcdlssds MjtejBtEeO® BJjL HE
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¢ sBtoOL tso Odad GjSCMOdzdIstcOlsdetse ts/ ded Istcd Is
(BuaN)2[{ MosXs}(NO3)s]  BLuN)2[{ MoeXs}( NO2)e] [106].

gistsdls ¢ sdwdkzls! , BusNg[{MoOBICES Hiy 2 distfHeksts!
Y J s Odpdzdz Is ts L iyl jdao)jlsBstadd sOCY) ftdetsHdl ¢ {f ts5dzc
Ols oditsmn dztsfg®OtsIsa@Dj Isfilso ¥ h 2 dtsdzs O dgd usjB fitOdL2AOa§Pdlzq
dzr € dzO m'ls X tsaBl tzgBuM)2[{ MosClg}( OOCCHs3)s], (BusN)2[{ M0osClg}( OOCCR)¢]
d BusN)o[{ MosClg}(OTe], Mistsls o j1OTHIOS p dzbizfpizis Glsd3j Isd s
[110]IsO¢C Y] BfdMr e0jlsmw djssH §fodizZEyjddw ¢j ¢
f dzj S Bygd)l{MoeCls}(OOCCR)s]  § tc Wodg" Cifgl Bts H | B@MNE)ZY WigeCh} Cle] M
Btsdzr hdd3 deted WsiStistiilzg ¥ MEfMdzslsr © HJR- dzsted3j Is Odzj
stster Blsdgj yosls, ybts o twjLikzd O toj HChy s,
f®dHdBEBREZY dzv jIsfqw Hody Eh j2 fRddkE) IGdzdisc Bt
Y Is BusN)2[{ MosClg}( OOCCR)s] IsOOpdls B Is! dMif sdz! L so Oftgs o
JHddzy dzd©C, Jjcets oL OdditsH ] 2 Misesd jozi3 ffts dagjulg @& t&d «
ZzOIdz 2 ¢ dzOMmis J BadN)N MEBHFDQZLIFCH.)4] [108].

[ dzv  Btetsd3d H dzr -~ € dOdjIsCjfewy ~IsOC 3 J BN dzs (L
(BwN)2[{ MosBre}Brs] f; Mmj toj Btow dz" a3 sz dzd Is 1B § gizj dz2 EHASA
[111].] tjL kzdz' sOIlsy HOdzdlzts?2 6 OSydd IOSHJ BT dzg
C s 3 dzBULN)I{ M@sBrs}(OOCPhe] BLuN)2[{ M0eBrs}(OOCCsH3(NO2)2)e]. { Is d3d Is d ¢
Ylsts o dzdlsj tcOblztej ofMmistej yuOjIsmw (ezdl ' d BY 8 dzd s
dzj 2 Mtz 6 @ dzOIs PO lsiEOdstdcad WB te s 3O H dzW B tetsd3d H dz" -
polsster Y dM" o O IsMaBi: § d eztsiHIgiEEdgdssdE ' ddz" di3d ttOMmise t
COdzdw d OLJHO dzOIstcdw ) BKLOLBOOddj BB ¢4 MO
[{MoeBrg}(NCS)e]* [ éBMiN3)e]?, ftstsise j[3d,Md j dzdzts

1.1.1.42) OBBj M jdedj IsjtedBd dzOdz! dzr 7 dzd ¢ © tzests @rEiEs fiipd B |
H J dzO

{IsHi dz des Mistsdls & {fCt@Vipiszilse dz' dj t5 AStidsdsifalf jgeshis'
2011 ek dyd MEid ddedc@XdzdtéO B sigfsmde® ¢ § dzdz’ §  dL
B3d d ddsH-d HS dzOMls § tc dz'dfts dEdtBoRYjegis tf s s o Odadz” § f J tod
o d , dzdefif Q& joy Ry Qedsylsts o Wih o @dgdzts 2 I fgg@ds ddedi
o OMUjls ©Odz j & Hhelipd @EF. GottaedB sEYOdsi:! oL O
HddtSHOHO otsdzd B H BaddX (%)= Re@,Blschl)s to ® B dzts te d ) lf3d3
113] ¢ o Istste s QueCdisdlz MY j h dzsMol 8 © @ Is © tztf v | g Iy taz j ais =
&jdaj o ftdhmklsmlsodd cOdscjddHtss Yjlsejtldy
C &zOMisj tedz’ 7 S ts d3Baal)g{Mtzla} X s fls @zg @ dz6 2 d B o' = 51
sls 50 Rl BWPMds Sldjlsdls' , Ylst HOEZOY d&jls
Hisds zsidd®R] (f 1.1.1.23. [HdOCE, o bkt otj k™ §OC dj

kzydls: )t dzdMosd)tegis dzsNMogls]ld?, H OdzdzOv 3 lssH S O
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My teQodw jlsiw. | tL sy ds, ftedyudds? OCE2 tOL
Bisdzd j o' ° Mdrj 26 0% oSt todaidiizO &' dzsds &3j ssH |  Z
LIsd OBk ddjor j Mdd cOdse,jdotsHEBEBHA & €df

IsLyj, kExJ ©® 2005 ceBHEZ, B" &ZzO ftco]j Hdztsy j dz
dzsc s ¢ dzOMmlis J to dABudNp[{ Modsidslf dzy S BOSEEOW § shozizg d Kz
nd&3dd JoAAHAACHIRE J tede” - S s dzj CMse d fddd dzvils
WdCOydqm4kd )r Odzdz" 2 d3d IssH L OC dzs y ®Iglddifn wic Oofrtf CidOLe C
ftod Isj i3 j &0 ok tdsj 417 Cebdlzj RO dzdeER 0 OC kB tetso Odz
flzdzg . 1 tjL kzdz IsOIsj H O} lelc j © ¢y did B8 BlOa jzd
fsmdzy ydoets fodzkyj dzdz’ 2 ftesHEZzCIs { CMisteOG dtelz ]
ded 4 d3 o BaNIIlsC® o 'BRasH € d3 ¢ Coshled | fd4Qdzs 5 dzdg dz” d3
MoBrodCsBrifn f sfdzj Hize h j 2 1 Cib@@Gdz §z2 2 0 c®ffis dzts tc
B' ISBUDIBrzH Oj Isfqw o HjdzdIls! B totsd3d H BE:NRE[{ MosBGHBrg,j tc
sO¢yd Ol IsdyuimMséd M Ctsdzdyj mMlse jdzdz" @3 9" A fSHEt

[H&OSC dzOfistsw o d 2 M) tsseh HOdaPf)ls j tedz’ & € 5
ZdBHj d&zO B' &z MfigEAOd [Cozh]f &M drs Of 1, M Bt
tcOBSIs' U gihddldOj L d dz¢ B3ddzj My delsdz" j Mo s2 Mmise
fi)ts i ls © aNR[{MO &&}(n-CsF-COO)] (X = Br, ) [115]. ] H Odzdzts? - PEHIs F
ofjteor § BN dz oo digp ez BB Ed =~ ¢ ZOMis ] gy &) &
oW dz' figefdz 3, O d d3j dzdzBuN)i{ Maflekiel H P Miisp tefdi B to W dats 2
IsOW Is ts5tc 30 ) dzw dists Bep I€ 8 thy ditsi D dzdzts 2 6 OB 5 ls j5 HBJ' dgtfdzfrplstic
p0dz toj CtstoHdz j, dzO btsls ®Bsdijds, §s5¢0LOL] &
dzj Myj dzydd Meind ofMmjn SOt HEedyiMSdr € &zOfls
dzts d3. 1 oML dpdzw  C dzOMmlis j to dz' BluNe[{MdgK £iay-Csfi@OD)] ( M ts
Mo ddzd 0, 36 ( Hdw, B )3 700 O(, 5y (&s€dhy, dMBBBo § ks

[ OdzdzOv tOBSISO sz &0 bosdkySttsds ¢ tLOL
dz2" = CdzOfMmlsjtedzr = SR dzj CMtseo dBsdzdBHj d2O. 1 to(d
dz¢ ai3d dzj MyfpadasAnBEe Mddzisj L d tclgds Sas Mpst] e @k lsifof =21
CodztBs @zts tsf dMOdes Btsdzjj 10 dzser 7 dBSHJHGO A
s Mis O Ist€ Gz § ty izt O dzdh 6 f I WA JOR] s dzff etsf d 5 dzOls, Is
dzts dzgzd Istdts 2H,d4d Is tc s W j4dgtisdiZlz s dzf) iEEAsY SXCEfR fg dzd3 Is d dzlz
dzO W,z tc O dztBo] QiEL Y dizO W Is AekdPde B s dEsdpfipdrtils r sB M j 2 W St
(BwN)o[{ Moslg}Le] [116-120] et Istsd s E§f sdigv dzzls! , Yl Sdkedlisd
mMdz "sBERdz OS] B'" dZ f sz yj dz (i) ditsitf LzB dzd 1€ Gslo
seMmMizy ] ded §) 3B . BsFdBOz st § "+ SOCY ] dzOy
Yols! ~daids dd3j dzdets dtsHdHd - ¢ dzQ firfsjtstdiphs §ris Cdiz) o
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sfls Ols € O d3d-9-, @ dil4cti-@hy jAE O dA dPe@ds dzts 0 ' 21,5126 &z®ls s O
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[bHjdz des Mlstsdls tslsdjlsdls! ¢ dzOMmlisf efl€iOge B &€ d
dzO Is ONd&f{ Mosls} (anthraceel COQ)]  Nde[Mosls(pyrené COO)] (te d fR).

t dMm. o 48k ¢ BliltgadthrhceneCO0)e]? (fn dz) o Moslg[pyrend COO)g)? (N teO o O

gtej Hd dzs i3] dzj Myj delsdz’ 7 € 55t H d dzOfytaftshytisias Gdzjfn
ftsdz Ltso Odedj t©OL o jlsodzj dadg Sz eof tsQ@ i Fletmfsis jtofiy
o' § sdedpsidz’  Odzls § dzdp,t ftdpffedigndzd ¥ dz¢ 5 oz My ke d d
[121]dz0 fted dBj t6j H Odzdz &' Clashylify jorj Rt tsfots O jisdsts dzf Is te o
dzd uJd ded ™ " wl smisd dz* Az idu'd dizy ddgd 6 GrdzHdgg dss 5 6&
MdMmisj &3, BEOHOENJA o rffif usChsdf gafclf @dRtstlzj dzddgjds ¢
CzOMmsjtedz 2 Ctdfdzj M. snj BORGYME 2 d3j - Odzd L ¢
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{ df). o MjAB0 ttOdmf stlsO 1 dzf O j 4o dhsg M8 jdgjs ded
[Moglg(anthraceneCO0)s)? (fn dz)) o Moslsfpyrené COO)e]? (fif 6 Q;E®I f j toj H OYO 1 dzj to

ISCidzj ¥ MdMmisj d3dzOwW § INRJ &1 jOryOL dziraj Ble jddf!, dzr 2 § J toj

s OC ydid o) ©Olktc] S dMT o 0j ls BY{ MOLBOIPEGRYdA 18-
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¢ d ) dAB23]:
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s totsd3j Mdstisd(ts, I s RWldieikl: dc OBtskistzicts? Oo lstte’
dzdj ¢ jSCMOttsH Odzad H dats ¢ 5 B MNIBs|EHNGBE s 0 € 8 difztizy § |
(BusN)2J[{ Moslg}(NO3)s] ) tetsH Oded1l28k o5 [Cls@lggdisvd o3, ylsts € dzOf
(BusN)J[{ Moslg}(NO3)s] f tsdzzyj dz H@@ N b @dds @y d (H. t
3.3.1.).

sO¢ lsd] Yyodztsm! or hj, f sz dZ3ds Mddzlsi L O dzt
O dz dzO jq WHNYiRBIdn s d dz¥ d3d dzd My j delsdz" = Mo B ks azd
zOdz! dz" = dZdcOdzHtse . )1 jtcots? tOBBIES? §smeawh j
C dzOMils j tedz’ R ClisdRff B & byt pSzCRdRSE O dlol QdsdgtozGslz!  dzfs ¢ t
WodzW j s citiffdss W . S 1s SO | HOdds?2 OBl
detsor 7 Mtsj Hddzj dad 2 , B' dzO H j W@ ditO tocdioklg HsdedzRo
otsdzdzr , CoOdzlstsor 2 or atsH d o mKpdMY 5 dL dztf | digs 25
v OC, dzOf telrfdkjjde',  pitkEHdd A s H detkDd | S iy dph ©8 BMOIs j
Bd dzj Myd deydd, 1OCdJ ,LtSd3"e oxOflzlsdsh " d2¥ dgaf dAgtedpyg td
H dzd dzO0 o tsdzdz" 3O SHffriaf@ifAsiOyY j4 sz fridefdz @& RisEgE) y O [ O dz
ZOBdz¢ H jdzd ] LBV jIs o §jtmfjSisdej Efjcds
dzZr » CRfdzj CMse © LOsadMmMddssMmisd BlIs HOdz dzgj 2 h

u O B bdz ¢
AsbstdLdudimédd d MydCtesmMEsfdud MCdd § BGN)[{Msgldld H

F . o
CZ o FiC (o] F,
F.c” \”/ _C
o F4C C (e}
o Fy
o o o o o

O

pKa 4,76 5,03 3,16 4,20 3,69 0,18 0,52 0,18

. 048 0,51 0,58 0,62 0,59 0,73 0,67 0,60

stesd3j Istscts, Ypikals OL o) dzdzre j df dgfndrdly Jdz' 1§ dzd §
YyqdoOodzse f sdzlzo tsdzdz el fNIbeR}dE o dzbdzgMo6lsf*Mols dzts find Is
Ag/Ag”.

) 5Ly ¢ MIKfafhEaH Otzizr OC s dzets dfjste duE iabs o 1, tc | fizs e s ¢
NHid wOMmh O dHdY doHdHdy & Cd&OMmlsjtedsy & §tsc
[129].

stesdzsd tJ OCYyd2 LOBIMjddw f dmf tsdz L ts9 Odzac
HizW dtSHJdHdSE 5 ¢ dzO fiBlssN) s dAtsle} 5] SO ogtff dzp ¢ @ Is( e Ols Iz
o Otiytdw s ts L O3y M §j ded W Isj te d3d dzO B0z ] &f MO Is W5 s &
d dstsH j 2 fiiissN)e{ Moeld} I6] l ttssDsE @R H (- Zctedzj sSOdzj] 1 t
i20Awu. 1 tod ' dz Istedg H jBdzj dz GjCMOtetsH Odad H dzr 2
(BwN)J[{Moslg}(NCSe] f o' ntsH tsdz g HOMK]@s Hds s dMOdz  toV
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mMddzsjLO 6 CSMOtctsHOdzdH dzsets, O ISOCY Jj Masli26 QP OL
BBsH j 2 Mise d j ZNABCNI[LdBJaNss tsdfg Is d dzy j dzdzB s elzr B j y § thzd

5OCyj] COC rndstdHdr 2 d BsddHd 2 § &Ofls
[{Moslg}le]” f sHoO jtoey jdz GdHtesdzdL 2 ® otsHj d o MmdzOB
Ttesh 5 CGYQETEREE oo C(tkttes? OslkswO®Rd BT d2d o'
kjtedL S50 Odz Is todal(Ho@)HOBIBSIDO(NE { Mo 12 d 14) .

JdHtesdzdL dHdHdzr 7 € dzOMmlisj todeyn dECBAEIBR} HAOM t
ftoeddzj toj C dzOMmlsj tc ko6l DMIONGHNRG)S M dzE {|j dedz" = o L C
(BwN)2[{Moslg}(NO3)s] c1 [ & fted Isj &3 jteOlskztej 100Auw o
[{Mo6lg}(DMSQO)e](NO3)so s j ftedosHdl ¢ HBMIsSOIstsydets BT fi
dz' 7 Bsdzi Skdz 1 JOHLE iz f ©» SNk S tcOL 59 Oded PR B 34
o Odzdz’ =M EROMNe s d3j BEHIY MCYOC N J Oo lstfided st j&
37AwJ vyYdtejL 52 dy=ipAdps@fiplad © @4 @drOMmis j tdzse s ¢
~nBHdI 9 0C9o9O0OcdHEBBCMBE WBttdEz.
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[{ Moglag}(DMSO)eJ(NO3)s (U j tedlzr 2 Mg sz dzv ydv tOL dzd ydz' = W6 Yz §z0

1.1.143) O3] h jsdgnls@ Gsazd c OdzHtso o ¢ dzOMmlsjtede” 7 €

I sldzdydy Bk LOM®B] " jddv Isj tcdgdsis df e "da
Hse o § dzOfls j tocdasEzdzy’ H teff) dzts p diaR figs BarAsy jids 1 152
ftsowhjj @dgj " j degemisQf C so ' 7§ o Z@zde®@dzizteg 1 'teg H @3k G
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ljtco O BOEBLBES?2 s dMmr Oakdfis d CLs®d3 jRBjodde)
S B dzd S 5o DU JEESeibnds d88,39] | HOdzdzts?2 OB IS
dzsm'{f .191.1.2.1 BN &zt L Od3d yd dzts, ybsts fted orf HJ t6°
[{MosClg}(OH)6]? & fddz' detsh j dzsydesdy tcOfMmlsea stej ftotsd M-
ts f O HISPIte % O Mijdgitn ! ) 5 j MagQlg k(@B OH)4@H20)2] nH0.1  H O dz' oz
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1 s dOw mhj edw C sz dzj Scfipmiats ¢ ) tded Hidgjd3 O Ezdz®@f Is
d &3j dzdzts ClahBAP* d  {eMlexx}* BT 0 §tdkzyj &z0 dOcte]
[{Mo 6Clg}BrazBrz] (500 )  d 6QlsflaMd( 4 00 Aw ) , ) ts[B2Is3B]l Is fitf ldcats jydiac
toj OCydd fsdmatsHdls sEREj: JIE st o5 dz@izd cd@ daH st . (
dzlz yJ dedzOw M3y !+ B ' ZO b &qAERMAYMH d4Os fg dzj to 2 *OJ di3ts HH
BuNF, vylsts LOCtdsdijtedzs ftedo j dzts $ (BuNjg{Mod€le O dz
BrdFs]  BNE{Mo Clsixlx}Fs]  (Brf,oz#0-8 ; Iluxd2®8) . 1 tsdzkzyj dzdz’ j
BT dzd L vy &Fc fdf Isis HBE dgzisy OO QLA dat], M in dzf H 2 j d5OW
22 dqaizidodHEZOM d&f & C zOfisjtede 7 Stdif dzj S MO.

1l sLyj BT dzts ftotsH | BBsdzhmstcdiese Odats, yls sd3ts-O ¢
MisdSsor n Ol tsksGls} CECLE tc @20 OIs{ts d3F¥ QA@dz! &, STE)y eddfistp
fMisj n d sd3j IsttcjQSoFfaRl2+ Mo + Qe 9 OCkZEzdiidtetse Odzdets?2 ¢
ftod Isj BB jtcOlsizte] 1 qIB4.Aul ot jlsjndg dGls j2 4H Oulzdats 2
SBtOL s Odzdj Md&3d " Odzdzs dzd 6 Odzh dets 6 5 SCIHQPIE) dzlJ ,tc dAtS «
f oy swu Pz " edzdzPdsts RO - dzstcO dzO0 Olstsdz nOdz 56,
n OztStfet®d dzOH Kizg B @lssmj H ded F UpOMOMBE dzr &3 § 5 BY

1t6d MRty dn kffdse-d2D064 PS4 d fHdMHERH BMEH BSE d d
d dz¢BMoBr, + 3Mo +3S¢9 H dB tots d3d H j MOBRBRIACBYHj] dfOtctsd M- SH d
O-BEsfisd S sor GO RisdsPRE@Is sd3r fj tef , HAOS Hlsfgy HEDd
O tsdsedEO ¢ zOMiIs j todesds W Htc ] TMis 4y is g MOEBODH:BT6, C S
Mstslse j Isfi3sel36izdzs

[ dzv IstsG tff ,tc Oqletdaf WiAgiPdste ZC Isztclz tsBtOL s O h dn
~SHdBs dMf sdz! L 5o Ol {f ta;] datist<O N dulik A76g E3id3 toO@ 1 9 6 4
s dMOdedw Mmls tets jidrjHvts sifptss @8k dggtdadfs s 5 B dzd 9 9 § |
dzd ¢ O dzH(itsdnnerilo dzlz Is to j dzdzd j B dzcflzopieti® difis € ts 0 ' jf) odedic’ CodE
hdj Obtdr & lsOdzdzO *@ = apicas O § Y &Ofdds fize @ b degizthig J2 ez
B dzOde datow L r 9 Odedjy € dzOMlisj t8tlzlz 5 tstiRsAytzds i Hyldste alzv Hs
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A9 sfisdCsor 2 ddeOdH, Wodwshd2mw Ofd&C
Aldio dgzlstej dzdzd 2 H " ©OMMBOiedo O BscE s § dzC
Adii @ (COd dzF 2 HdzY ©OMNKOsttds O) dsscts d o ¢
Al ssisdCsor 2 ddcOdH, Wodwehd2fmw o dzzlste

{de[BBL dZOYj dzd] ddeOdHBSe MBS OMds dslo

vOC OV dslsOydw L otsdw jls [zHutisjdi]js oestodfishj s
fsdzd 3j tedzr = C zOMIsjtode 7 M jHddsj dzd2 ) tOL dzd
nstesh s dLe jMisdy j dzOd3 MoeXi desic jodadf Hs dz! dg tésoz dosdzd
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s O0Cdd3 B teOL tsdosSsByI[jMoehaltag ISPy | By dets L OF d
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1 5Ly ] BB BOA] s-EEAglsd Osor 7 Olstsiss ¢ OdzsE j
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Ctgf dzj CMso: f OOBOGdzdlsdzs e s 2 3IEBe}iG)dzd M f OdzOE
dsets 240 € dzOMmls | todkiSelgd. C sdisf dzj S MO [ { Mo
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Hazw  § sdzz uj dzd v € dzO ) MgsBe:8ECIRY [T48] &Y MnECS:@} Brel™ [146].
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ftod Isj 3 jOAQUSHE to j¢ 89St d5j YO Is-dzd B dZOP & P p dzj dad
f sz ydls! HOdzdets] MBiHddzi dzd?2 © COydMmlsej tsMc

1.1.15. [ Ols j te'd@@z s fipd@ietjc j ®dz0dglsy todzr & S s dzj € Mts

] Odzse j dgd Hdzr § G dzOMmiIsj tedz” § & s3] dzj € fipzj Hdgshmpis(
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dzd B H | dzO

l1jtcoar 2 ftoddijtc fdzzyd dzedv OC et d30O IsHjQalg-C
G20 s5KE2] dLEzyOdd oL OddsHj2Mise dfj CdsidsHiz S
(BuaN)2[{Mo 6Clg}Cls]  d sN)2[fB10 6Cls}(CF3SOs)e] d MddzdS O0cj dzj &3 o
Tslsds? WsttdOn. sOS sldj Yoy ls MeMeelECls S tr®fQk
tckzjlsmw d&O tBO 9dHO MddzdSOcjdv L O MmMygt?2 L figs
tetsdz” , ¢ dzOMlsJ toc dzuNY[{MO EERGLCEZIE)dh , ( ByjtsH § o O d 2 dzC
WdzOlsde" | dzdc OdzHr oL OddsH j2Mlsakzjls f Mddzd¢ O
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dzz yd dzd W dzOdesyOMmlsdy Mt MtejHdzddd HJOMj Istctsdz 5
BOIsj ed Odz W o dztfj dstided WOIjfipgsige s HC tedor § L Olskz- Odz
owlilsfmw BBdzjJ tjL CdE3dsH TEdo dDIstftsfifWfj € i .l dmts dz'H-C
BjteO odHds, ybt EOLjtdOd BC&JCOjkmY ko j
dzj Myj dzydd dz© ko j dzd ud dedj Stsdeyd delsteOydd € dMme

[ dBeelbteClszicO Oded 5O € dzO fgBQAORMEEIE? € 5 3 dzj € €

Il ety dd3 sBtOLtsd BTN dzd f sdzzyj dz@ dBOIsj ted Oc
sOdz0 ('Mr.i thhodsmsds’ tcOMmlse stcd dzd 4K)efddplsH(CEBRADOY] ¢ |
d fsdzdkztcjlsOdz 8 HdHBjIsddl stedzOdBBdHj d, dBEjlssH
dZO dzts 0 5 dzts § izl £ doP®)fls jj aots LMz 2 t6 j Is © dzO

] wOf®kSf M 9 0j My §sdkzyj ddj Mtddj yde A
flsj todets ¢ 5 MosQligth & jo Q@ dedzscts o IstsdeC dj § dzj deS o
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sOCted zOIO d Med sdyflsid d/B®] I8 @dstddazOIsso yYjtej L &
stster f totsH j d3ts dzf Is teiitcisjo Wisizffo dets filds'C B stc © EZ dz' Iste
Cdre dLHJdd?2.

[JHd?2 dL ffsfmMdazjHddr OB, tfdmr e Osh dni
COddud MS ddfpteddy Bp Odzdj &3 B ssSHO MBBMOYH JC
ZzOvw fdzizyjdds B dGtcOPUBEAI®Y 03O daly(tzGedaEylyiig laady
Mo sdzd i3] tt Bsdsydeats? d cdzdStsdjots? Cdmdsls) fi
(BusN)2[{Mo 6Brs} Bre] [179].

Il iMmM! B3O dzj sB "™ YydzOW tcOB 5] sthdfistsdc@jiIs[ s r alz
dz¢ dsd dzj My delsdz” § € WwOMS] tcdzB ¢ tshn dGEBPARIFJf) OV £ 1§ B
tei L dMmilsd o dztscSE8 4 f € I BJOR d Lfsjd(fify § sH @ Edz' stc O
dzed j d&3. 1 ted Ytsdsh d Mistokz?2 des?2 dz¥ d&3d dzj My j dzls dzts 2
By desMisd fOSsduiMésets { tod B dgd dzdf's cdstD S teffifiipt
HOdzdzts?2 C BB sLdydd BTM dzd fMHj dzOdz' r {I8lpfmdz j  dzo

I YsmdzjHdgd otej v ofj yohj MmsOdd dJhftsd
fdzj SMtse o vyYdSdtsHjSMtedds, Sttt 2 L OYOMist
o Cdzs yj dedzr @3 Oc j dzlsOdz. v Odz tsdz fifj 6 Ios Body i dijnly 1
B d&zOMmlswrn d@iHdyddzr d Bdtdzsedd. 10 ftedd3j tog
COLOO oL Btsy detsfyls ! o QudfsCgtsdadj e mdstsdftdalzj CHfip s tsdc
tesHdz" 2 G jdzz, Mtshmistsw h o ¢ dzs H Y © figs @ ocEBADPE IHzts o
¢ dzts@BsoHi) s Mtej Hdzd B HJ OB Istetsds 200 dzds. § Olsj
gL BB dzgj dzgd?2 o WsbktsWdLduyujmMédr Moeat2Mmlse Of o Is,
dr 2 StdBfdjCi MCdsdjd ¢ HMlsOlsYdss od HiTists
hjdzd® dBBOCMdBEAH + 3dMmdd
1.1.154f jlsOsiagns Oded yi MSdi SCtotstcH ipOrieEe® i § Sdz

C sz daz€ dgd B H § dz0O

1 sd3d 3ts dzgj stec Oded yj M dr BOLjtcdOdzse fp o ¢
de" &3 Sl dzj SMOdBd, BHddd dL dMmipdzi Hizj dis" 7 daC
ZzO0 sfiydzts otgtc Adf) dedoulzidin ¢ d = € tssteH d dz@ g d) tindedz’ j Ae 3OS iR
Msjtode | SCtdikfdzjSCfmr. 1ted 1 lstsdy C dzOMmisjtedsr j €K
sjLdeseoOdedzr 2 [ [s), bOSC d dMmisde Ltseo Ol dn
fted Mddzalsj L j Is0OC d A tstfigs dedf dizOteias adzr 21 tegPls j e Odz
M dj Mmedts Whddsots®d Ols OdzdIsd uj MT s MBI § g o 2 s ny j dad
CdzOMmls jtodets Bz S sz dzj € Mz

1 Of tod d3J -SSPz gz d2 §sdzddizj o, ¢ sdzlzyj dzd
Isd dzOy j ssdzOIs O {f Otslai® H Ut d3 tifdkgd SiPEPCNsahaflCsHs)2)s] H ts ks
stsydets M jhdes fteswoedzw jIs M) B O tatfpirsddgre2d df
ztslsr  d tOL dztsL Oif) dzty algdaztso S tdefyiadray @ 8yY) . RIsBGt
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fsdzddBjt ddi3jjls Mz ise ME R dgurhl i Pd) GzzOH 't
v s hdn tsd OSCkdodses y,jdseo, d ¢ d&oOmls] ks

[124].
R X =+ B = R
Ho 0.05 mon.% Pd, K,CO,
t d.B7.t J O¢SyurukiMiyaura, R= OMe, Me, COMe, N@ X = Br d dzd

dtej Hd d3dztsy j Mise © [ [ i dz'f iz tidg) iy By pclimigfiAiyls + 2 L
AntleSHAL-101. wOd3 § tsdzdaikd WOEE &z 820 fzk Gl | dzv d3d dz
ydd, ddesg dzmdo detsfyls’! M sistsdedsp todzte j alzd LG 6 O EL
[182]. 1 € dz¥ y fztlzdfzif dzj My j dzls des e 5 € dzCHQM)J{ Moe®pCh] Mk 3 d
101 LOCtsdetsdzj todets ftcdo j dzs € ff sWodzj dad® dzs dzd d
OdzO o B o ldsdd fhyffuidfs!  H dzv MisClekqldz) M) vy JOd i dits Jo {
tcOBSls BN dzts §ft5C OL Odes o dzd W dzd JMILez@Q&diz®dn's | 4o Cztiz'c
i dzj CEgM)[{MoeBre}Fs] dzO MmiEtcB fiPisj ted Odzr , MBHJ ey O
fdzj €, fJtosweodwelsLOdgizf s Ydqy $HisEH M =010,
bolstster f sdzOcOsls, yYbt ko jddyjdd] Mt ydsda
dzj Sdzr C dzOMlsjtodesets Ctsdi3f dzj SMO L Oded GzOs Is 1 tot
mMzlsmlsolzjls jhj HY sddpls Od dss 2MispyudWV diRg pimdzt
tesd3. 15 99dHEZ o MBEB2 dodz] Ckzdwtcdts?2 dZOMMT
hdy ftsC0O0LOIjdzd MteBydd EZrkzHh Oslsmw. ¢olststs
zj cSCdrn CdzOMmisj tcdzr = Ctd3f dzj € M0 LJMB3]zH OMIsmw L

111554 j dzlstedz | Mots2Mlse O ¢ dzOMisj edzr 7 € ts okl dzj ¢

sOf§fjteor | ldj yodsh' J dodzdagd Cthdzso
ftedotsHdls ¢ LOMB] sdescdzlz Iskzh jdads dz¥ dzd dzj My J day
sff 1.161.3.6 k5 Mo w L Odzs ) lsote QY dolel EsHdZAGTTEs sodsiL o8 2 X H j
Cd3f dzj SMO M) dBsdzj Ckdwtedy B € d Mzt teds Hilstsls 31y )
dzd hyjtojL ol 9drj BNsBhoshHnH j dzOdz f j too “tsH Isadtaydp s tsfcxck
CdMizstesH O dz0@ GMmdese j Mol jdes daty iz tisdz fodz,j ¢S Gy
f sdzd d3j to-Isfoty dsd (s Hf-tfte BA[fiRE) v OC 52 HOLYJE f580LC
Mlse dlsj dz@ dztsfyls 2O CdfmdzstetsH (teOL ddyO® o ddzk
BiYHE Ol jtes? OtectsdzO @ OsSIRISITEds | s s g
21% Cdmizstepy OBT &0 f wsH j d3ts dzf) Mids 1D0@[20 09 )L
kteder 7 O@pts CAMdzstesHdr 7 HOIYUJCS e dzO Moighss o .
9 Cdzv yj dedets€fp dzb b € M) da OF € fpdrjsddgles d  dzOdzj fj
fsHdzsY Sk dj lstsH[BaE. ) fedipd iydjvdai et © & & § @zdz0® dzd *
ME&dr ¢ dujastidssond Is § dz' das § d fif)J eddislcif®86lo  MmeslOtste 'y
CdMmAzstesHdz" | HOIsYd,Yds dgyi dgis d e ts 1 diz O Is i 48\iasCls}CIS] s d3
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o ROHctlgtiztslso j 6 O ddse s ) d g Qetsf ciitdsels thaftf tefs tf dz iz,
oW d&3j Isd dzfd dzsC MOdz Mtsy sdzd 3y te]

[tckzets?2 Mfsmse dMif sdz L ts o @fgds] jvtc diy j zmSstcditf &
ZstetsH B' dz 6 H[ABIYIGSHz ¢ o B @t o] i3 H § ZBEE ¢
dtse s ¢ sy dzj ¢ ) GCN)H{Malels}iés]l yfimely t dCeHdzts ¢ PIEASRIRG BED o34
(1 dzv totsdzd PROPECGP&#O( 5B tcOlsdz j 1 [df @usQaftSign 1 s Bydz@W
fMlsj BO &y jls or Miskf Ols! o tsdd Mj dhcted 0O t
HdW dzs € MOQUBP)ZO dzls d B dsIsdC O o btstetsets f 5 tsdzj ded v,
dzO B dz¢ HOQ Usdnt tz© dgd dzj fofy j-siffpe d Bs Bz, B EZMdse dzj dzdz
Hj2Mlsadwdsd StsdBfdzj SMO M dBsdzj Czdzs?2 HJW dzts € ¢

O O

/£::£;I:j12§§(J&0H

F

t dPRulstekClsktc® dsdj Ckd HJWdsSMoyddo

1.1.156A SIs5C OlOddlsd yj HeOhshct? Bls kO Y i fiEptse
dzts o |

[HdzddE dL 920y dz o d OF Isd edajptsizdt@ O L eecffeddd 2 cfizh i
ColBf dzj SMtse wWodws sfw W sls 5Q OfstOdi jstd ju j dajS I Is tf ti
it jhdets ftotsH ] dBsdzmistcdtetso Odz0 W islssC OlsOdzd Is d y
¢ ©OL dzsy j dzd s @ ®BBHEBUlsdy, Mtise j s fidsejjfrdaty, U dif
COMmise 5t6O. [ OL dztsy § dzd § d X tcdind JMPSRE (N ” § S HipE B
LO 150 dBddzkzls. t jOSydw, C0OC ftojHY tskzOE Ot Is
dots Bztc AP. 1 tod BB dzE Y dad d € dzOMlsj todz 2 tfiyhiffiylis) kv
dzd j, Gjdzjtedtelzw OCIsdodzzy Witedz, ClststeOw {1
Lso OGfs | dHieSMddz dzF 2 ©OHdSOdz M sMise j dz 5§
Jets o dlssej o EZdI1RI.¢ Odaizsy ¢ @idzd HastsB O] § dzO«
5o Odzs f jwmyf jSIsdar fwdd3j dzaj dadv ¢ dzOMmlsj odzr 7
Isjdzv Hdzv tOLddyde » LOGtWLdz dgd?2 © Ekfdztse W
e j Ists d3.

h
Nay[ {MogBrg} (N;)] -

Na,[ {MogBrs | (N3)q]*
*= (e

Nay[ {MogBrg} (N3)e] (h™ +e7) + H,O—Na,[ {MogBrs} (N;)s](e ) + OH™ + H”

OH’ + pogamuu b — npoxykTe! okuciaesus — — CO, + H,O

[ dBAe s B3O oL Od@BH] 2 Miseddiis ff@zChn sty tod@igdsizt ds A3y
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stetsdgd MILrdzOMis j todz” » IS OCAffipnidej fiptdsoe O dzd d W & dz€
Misdyr , § tdAugld8zD,] CddeOMmls j to dztsNadff MEBsatisdti Cdfin Gs € fi
CtleOW j d2O ([ 1) . stdftsdzj dzls' toj OCyx&d5 MmakklAsd 4 &:
LOdzts, tsddets jtflzdz” | yOMmMlsdyr ftosweodzwels L O Isdzlz®
sCdMmdzj dedd tesHOBRBJAZO 1. ¢olstste’ H Y SakdRf) dzdd ,C G
Bdt EZCOLT 908ls, ybt o Mmdmlsjdkj Mikzh jMlselkzj
ZOH O 8C B2 MsC dMdzd s dz2 dtsPBY)fLPOE MtsB detsmls+ ¥ (

[Mo cluster]g®) + O, [Mo clustel + O,¢A
O, M HO,A B isteeHe f tsH L CIsT ¢

{ BAuCj BO GBEOLE Oddw OCkdody & YOfls

stesdj WlstteOL dztsy jdzdW CtOfdlsy dzj2, BT d2ZO
mMCoOw OFC Kdeodydsijldcdz’ =  Csi MdsBiz) Bisjn 5 @usN)o[{ MoeBrs} Bre] C
KOSy j ®OLjtedOkO dzO@ thdssj SCMIJHO CELOWj d&zO
BjlsOdats @ deBl)o. sHlj SOy Mo dMlssyddS O Hf sddk
sted 1 Isd dzO d3d dz. [ dzv ydmilsr n CEA®) Ist tetdzd FH L dzafizy d
Uddedd odHddB B3 Mo jilssdz) M ¢4 teer 435 ¢ 3t daivb &
MfdelsO, © o tj OCydd Mmtd 3o |ssHts dalsd ik BBIB o @ dzi fi
G2 MBI Oz dzO hmdtse j [4 dd&J J s dBdsdakqh &
H d2®@s[{ MoeBrs}Brs] @[ 17 1d2 9 4 dzd3tscded HotBeiaN)2[{ MosBre} Brs] @J 1 )

orhj yYyddz Hdzv yd misde doeg) o6 4 39 dBBtsdz! / ¢

CH,0H

co,-

o, e
M)+~ 6 CO,+6H +6e~ — CH;OH +H,0
Buaumelii ceet
(CHs)sN” 3SMLCT
(Bo36y:xaeHHOe cocToHUE

(CZHS)J

{ dBL | tL sy dOY MojkO fjotcdh jddy kcdjSdhdsest

stesd3j e, j o’ ds { 5¢ OQxDMaEBrs}Brls@( 1 dfiisty fig
COOdzdL Jtetso Ols! toj OCyds BtOL s OdzdW HJ A Isc
Il T AHS H &3 Isd dz€ OteB ts dzO Is T[ffMoeBra}@ri) § tsnds frListDes, L] ddf te8d
fsdz Ltso Odzedd BsHdWdydtetse Odzdetse s 18%. ) JrudEls jctdgj Ciiy
B sdls! , Ut Mmjdzj Clsdo dat8inls f toiff e W3l Y O sielizd
dz" § HJ 6 d Hite dasagsd
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[ S MdH CteOW j dzO, BsHdW dydtetse Odzdzr 2
(BusN)2[{MoeBrg} @f |, OS] COlOdzdLdtekzjls WislststcOL dzt
Crdzwtcdztsets o SHBteBHO. sO0OIOddIsd YjdBHQ orrOigo ¢ Is
BsHdWdydtese Odzdesec s SEMdHO GctOW j dzO, HAOC 5,
Is O dzfl 24P

11157 JHS S tdMisOdkdzd uj MSdj WOLr-

JIsH jdz des Mmlstsdls or Hj dzdl! yj dzsj dOf tcOs dzj
Bsjy WttOdzykzL ME 52 ¢ tolz fyfMelardofOs i o 18 & OEzidsH fy i)o t d
Cted Mis Odzdzd 7. M SR iOHL s Oz Y S8COL T 9 Ot s B tsdz
CdzOMmlsjtoedzg" » SR dzj SMse o BB EZOMWAE s d,

rdHSdj SOz W OL sotsj] Mtsmisswdzgdj, o ¢
ojlmMso® ftod BYtjHjdzjdedzr » EfmMdzsodwnrn (s &3 J te
rdHSd] SCSttdMmlsOdzdzr tsB &ZOH OB Is BHSe tcj d3j dedes Mo
CtedMlsOdzdzso ( Oded L slstesf v ). 1t fMstekzClskztej r
Msswh gisdzfE zdz 9" swdzzlsts?2 ddzd HIMSC sBBtOL dats?
tcWHtsYyjdedz' = ots ofmjd3 tsBi Yy &3y 1 Ists?2 ydHSECBMIs].
jIsmw dfi MismtsBdsMmis! L dBjdaWlIs! stedj dalsOyds ¢
dzj 2 , Ylsts tsils € tor Loddgsdzfigistafis CH{dpw otfiste d d3d dzj ded v
sdfkz rs BBr ydets twOLHjdzwEIls dzO Hej BBdz' hdj o
Misswils dL or lswdzzlsr n BdzsSCtse, O Mmdj SIsds¢d dtL
Ctso o ftoMmMistcOdmistodi8RY tcj HMIsOo dzj dzs dzO

Hemartuueckan guckotuyeckas pasa Knacrep HemaTtuyeckan dpasa

Auck  Uunnuuap

HemaTtuyeckas konoHyaras dasa CmekTuyeckan pasa C

Kononuaran dasa
CmeKkTuyeckan pasa A

{ dB21 OL destsBOL ] s M kuyjlsd stdj dsoyd?

vOC, dOfttddjite, dMysd LY §BHARGH, § BHK&

fazi S8 , BM dzd Ytsdzeyj dg ddtsdade” § YJHSEdG St
Sls ks d¥ ftesWeo dvd dd Mdp GBSO Mdd CIsd ¢ d
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)

Lo /N /N

(f:'lF
—r\]JlI—{CHz)‘-OO N\ N CN

.[CHQ)EOW—CN
t dB3ulstesj dzd 4 € Olsd ts5dzO

stesdzj] dtdade" 7 r s dzO tshdesea j ¢ dzOMlsj tods” 7 ¢
dzso j CtsoOdzjdzlsdzr » oL OddstsH j2Mlsad?2, dzOf ted d3j te
hdd WHBULOD d" § ctekzffr, dzOf%d R @¢ EOE&HEED
C zOMmisjteds j StdifdzjChmr, MsHjtey Oftd & Odzn 'fyo 4
Fyomksetseo Ols! o tjOCydwas dr LOBj N jdedw. v O¢
(BwN)J[{MoeBrg}Fs] d € OtcB tsdats dily?2 Csiipdsiclow (o " Miskzf O}
COB S Mddz detsd 8f). dzd ¢ Ocdzh O (

o
HL = — (cHy) o@: P!
HG 210 N/
—(eH)go— )~ )

t dBAulstetsy dzd j HL)Y Mdzslsr  (

vtoj bif@tsdasdets? f sHAatsH fdzzyjddwy rs dzO tsfdz
ots 9aLOdBBHj2Misadd COlsddzse N j dzts wddl & tc Bz .Is O¢
tcOd3d B dzd Y sdZEYJ d2" 5 dz2O s @xlESleBrs} BretizO @) Is 3@ Czte
dzj S zdz, ¢ toj H fdy@Bp.[t®P].dzdz" = dz0O

54 P “}(""n{

tdBhuenj BOdyujMeitsj ftoj HMIsOoadzj dedj HBOC tets

1 sdzlz y g dzdz” J rs BBXZOHO®tIs o' MsCdd3d Wtslstsw
ftoj HDN | MishSjdBeylSidicdzr | ¢ tsd3f djeCOmris., duasldss terO tinmude
ydoetsfimisd ftsdzzyoj 3 = tBtOL ytse, tdzd ddBsckzls MM
sO¢CY] dBsekls d&zO2Isd ftoeddzj dzgj dzgdj o tsB dZOMIsw 7,

11.16. s ZOMls jtedy j Stdfdzj M &EsdkdeHj kO d &GO,
ddzd Hdyd dz'

SOC B' s S (BOdEOds ¢ jded Hdzr & € &zOMls j todz |
dzj 6OL 67 o dzzOflpe M Pdz™ 6 52 dzv B daj Myj deydd o ¢
My j Sdstdff ssBdetsmis: € ¢ J dzj eOVYd o sy dedsdrd Ede & t5
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COL dzd Y jilsee Wsktsij dhdeddadL et s QR s 6 it § J i
CsHOS Cltter &3 sldshdlshy fdde djlsdz 2 dOd fgatss
JIsmw W slstsHd d2OBd uihfpYs2 lisgHe Oflgdids (Isj tedsd dzas o3 f &
dtsj ddzd dzsS O dzisdsts jn J oyalzoRlsidsjsiasds (6 § OOl ,
9p0Ols! {dzgjtecdt Itedfdjlds? Wtttd] ®Bsdj S zdvitedt
GjoBHY jcet o Mddcdjbds] mMshsswddj, bkt j
CoyjMmsej Wektshj dhded duOtsgOnsto Od Fdts,
fosflsecOdys sy §5 ofmjdk Isjdkz, dj sBDtHJ®ES

hjflse ®, ddjehdj OHtjmdshs: HBMsOsCd. I tdj
fdzj ¥ MBS Oz L Oydé o € tsdz€z@ sy’ Mz 3l y G f 4eSj s H
s j tc O dzsifplsfd@eddzs Mis S M oL By desfls! ¥ Isj eOf dd
Hgs SftjHj ddls! v f sSflsdBOd ds2 § sdzyj dzlstsC
Bj ssCMdyuds? d HEMsOsyds?2. 000qd] s 60k §jHEd
&R CEdRfd St €OL&Jyudksets MshMs0e 0 d Mkt
MSsdseduyjMSdn Mos2Mmlses 5 Gldsh jdds § ©OL
111611 dsdzscdyuj MSdj Mots2flses O C d&OMlsjtedy & & 5

1 O HOdzds 2 d&tsd3j dzlds cota Cedgdnily ddisizto] | fif tsig@f y j Mls o t
Mse, w©OMeotstdd » d EmMs2yde' Rno o dflsjdzOB k& fgj
E sfyj Is'ejp slsr 5 dLEyjdds Bdsdseduyj mMis2 O
fls jtedzr 7 St dzj SMtse. 1 j tcod@i® wis 2uf EHIBRIIOB fifsolsvGh, j
dL pded s o dzdMeetp dzbc 5 tcOMlso SO ¢ E&G{fiViodBris Brd ¢ 620
C sdDf MO. 17 dzts Sttt Goolthpls’ jgi{iyh  j o Micj H | fo
Codf dzj $MO, dosj dzd BBSdzj j daj UjlsSlkze, twOLtlzh jC
Is tc ts dz' dptdsactds,Mhfi e s o yYydmlsts?2 otsH .

] s tsteff teiyf ogfgatz yj dzedw Bdtsdseduj MSdn Mot Mmise
Codif dzj Stse W oIt Is)yfivj i@ OB@Bdskdster dL ZyOdzd yd ks
O Cdzj stsyds n R gtsls z h)&H @ISO dXh{ Mosdls}(NCSs  dz0
Ckdzt sztcOR CdzjstsS @#EQEF d3ERs kd stPdzsazi SO C dzj Is
(HEK 293T). 1 oy Mi@easlstster ¢ 0L Odzd, ylsts o o tsHdz n
MOtctsH Odzd Hdz 2 C dzOMPNts dey gets € 5 R tzfs zifL ¢ Ishw
tetsC Mts f totsae]{Meslg}(@ds)sFOH) ] Nog[{ Mosls}(NCSs(OH) ]| B JjL o ff
sMOHStEYzy j dzlstc Oyd Vv ff sz BO S ) d BIO e (IdzE"coasdzwdj dissfifve d¢
fMlse jdzde" d3 ddzH S Olststotsd3, St BMazsE B i3 OF lso
nrsHdBsEs HoiY ddddB e Odzd W %)B lis@EsEH G & &j
GOjls 200 S .

1 jHO9 dzs HOdzdzOW Gtz f O Og260hds 59 ts st tzs 2zd € ff
Mddzis jL Hobkn dzsern CdzOMlsjtedz 7 SR dzj C Mtso
(¢ OtBtsSMde zlsd dz) Iste W Q tea|BABIrE) ¢ dxfiaf @ € 6AY ? € St
dzd tetso Odzdz” d3d yYJjtejL S OtBtsSMddz dzzy ctokzi f kz.
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t dB6u R ] BOd U MCg)fSzamMsPmds] B2 Cdif dzj CMtse f) Isjt
4(COowLesiMds zlsdd) Isd fa0jedzdseyfyishfidsy dddcd 1 d dzd 2

bolstste’ (@R PdAIsStew dzO 6 dHtesdzdL & sz0dgERnts
Iso Sie@zdz’ | Mt HJ dHf flzdzy € Is g azes Bs isd KZO K s zdzic gz B
L dz2Oydilsj dz' des?2 WiwclklstsCmdydessmis! ¥. wtsotsClEzl detst
od M BBO fitMmMfjSisdode 3d Wlstsmj dzlmdB ddL O EO@e
BsSCMdBllsddz) stedW j degd dzV smWtsded j 5 & S OYjinlsdlgd &
dzz¥ WislstsddHizydtses Odzdzizs OdzsdB OCIsj ted Odz! dzlz ®
B OC Is jHc ¢Fecalis (Enterococcus faecalisi dzls j etsC 5C € d $S& Audeusdz’
(Staphylococcus aureus,s dzsIsd mis™ 2 Mils OW d dzts ¢ 5 CCCO €. HzepEsHEs Asd;
BOCIjtdas@ds 1 WWjClsO dzO ¢ tcO dEOslic(Esgh@ichiadzolidzr Cid NBj(
dzOw  {f O dARasuAer@ginosd(Pseudomonas aeruginosa,d dzj ¢ dzts 2 dzQ W 1B @zt
¥4 dets dzy BT dzfs.

(h] o GHABEMEOB ptedges? dL Eyjdds Bddtsedy
Iso stesazOMIEL] todz” A C sdif dnj OdgBlgtsisd o so dtclz dzOW
(H30)J{ MosClg}Cls] f t5 tsls dztsh j dzd ¥ SR 11281 PO d dzdr dgdz d MA ki Is t
(€ dzjflaingi B to L g ade] dzs 2 (OO dzdz’ R tots s Qs W bof
H] d3sdzMmisted tots o O dedats Yylsts f smdzj dn oL Od d3ts
{MoClgClg? © Ctsdzyj dzlste®Oydd 300 BSf HEsMisdecO]jlsm
dds¥ j Sydodede » jHddedy (Bdzwh jC), vyt MoadHjlsj
OClkdodetsgistf. f ez O s, ylbsts OS] ¢ dzOMmilsj tedz
fjtemfjSIlsdods d©3d fteslsdotseadtelzmdz d©gd Oc j dzls O] .

111620 dsdzse d yd MSdfQIs jmte dPEmsmoted O d - ¢ dzOfMis j tcdz'

dzd B H | dzO

IsmMSEsdz S Btsdz! hddeMmlses cOdzsej degdHdz' = € oz
emss2yder o etH]j, GisepHEzEGE] | cO% d indRs e
o Oded j dz0 { tigdredsl I8 Ce@EEE2d yj ME 2 0OCIsd o fesdedsdd d
MO" » kHtBde n BilstsHtse tjh jddw HOddEs2 f{tf
BOsted gzd yd MisftsMs®B Fldzdzts] L Eyj ded¥ B dtsdztse dn
CdzOMmilsj todz" B3 S BB dzi S MOBRd dBsdzdB H ] d2O0 I8 jo O
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Yyomis: OB s d&3g dafifidipg i OdUAs s stc O B EZH IS § @§jinMm
Lizdz IsOIsT ydH jdd&d jsB Mz

t OB ®.8Dert[156]V o dzw f thHzj tMC 52 M ISyl sdzeg dzg ¥
Mo s 2Md&z@ g HGj tc O d R BBIOBUSEQP dztBY .dzts] f tesH j d3s dzf
Mis d GL[{MoeBrs}Bre]@SiO; 1 ftodB dzdL dlsj dz! dz' 3t B dz@ QP s s 5 ¢
stsydets dzdL S 82 yYydbssltstmdydtsmis! & §-B58 GC&AREEY fai
COtyddetsdzr Istsdzmigp dztsle § ff O RE@EIF OctsB dzOMiIsr  dzj 6 €
YUd B IssCH@Wiiifls] L Oo d i dp diisted@yty tels d&i s dfuls dz L
Bj dzd 5L Y | o [207) O ldsjts to T Bisdzj J fsHtctsB dzts (L
C9[{Mo 6Brg}Bre)@Si0.. [ dzWw dL zyj dedwvw dhf sdz' L ts9 Oidah49-
(Sdzjls€d OHJj dzFEOBE Rzt j CO), L92 XKB( &uzlj &6
cOCO tedzO yjdzso j CO) . stetsd3y DB Odzd O e ig gzt
sO¢ (@MY jdL dw Cdzj ssC) dPgisiHdgWdZd. R fotdsddrwve j i
Misd § 4 dzad d i3q Slefagjsdzdd sy Ignadsdedn. 1 5 toj L zdz' sOIsOd
Yylsts yomlsdy® fesweodwels dzdL €d2 ydbslssSmdyd f
A549 d L929 @I OUs @Gedstfazialzpd. 2uv 5C fiyd ydetsmls: d d3j
Y4 dzls 6 Oy Pmdfdas d3r 2 AREFALOS] W Odk'en o' MsCdr ¢ d
ftoesyjdzls o ydo O dzsMmis e 0z IRtsfls j friey firifjst® adz d o~dzv6, Ol
Cdzj Is s ¢ KBatg@| dft H O dzOfy! Dy ls E D to Is(dedfOdzs y O WSiOA d fi)
ftoeswodzw dzd € OC Q ©Odey i Qu d-ts@zglzdizm  i3" 2 - OtcOC Ik
fisd. 1 tdyjbBB®H fndzzay Ojd@ud B3OY s hdydatsiis! de
Ctsdgyj dzelstcOydw s (100 d&BSc/ dddz) d  tetsy jdflsY%,o oy
otcj BY COCD@Rsmizizu®D] 2B { tcdBXds/dagde dak@Odzid W O dzt
Ctsdzd yj Mise © X do -970 %. dzj) ldafC dHfidf ts~dz'8L0ts 9 Oded d € tsdz

yjdas or ydo0Oj dksfmisd SdzjlksS MmsmlsOodvd ~ 10 %.
wljls, st o -fiEjHdzted O diQ fi) S EOMPSHMgSO IsHs y dzts
ydlsslsssMdydshls: , (sktswOv, ©HdOSEK, L OsdmdLl

sdf O dmftd Lkj ds2 &sHj dd.

] Htkews? sts@e tkj ' OebfEgtard §sdzyjd o
Cs[{ Moslg}( OOCC:Fs)s| @SiOx f 59 § 61 desfls ! C 55 5 ETsD ORIOLZB @,
s HEf sffEo d&3d Misd BsMisd d ¢ s yeks citsdfdysita) &
yj desdzs? RS tsmS s dds GBC@flsfge OC Bdzts ) &Yl t5 5 dz
CdzjlsSd SKmel 28 ( CodgjSla®)d ddsjdieEdaming i by jlsdiey  y d

sesdj @OdsOL Bjtedr 7 YOfMisdy HIBSMIHO Ct
fozj SMsd 2 3j dOkzyds? ctekzffs2 B dd
(BusN)2[{Mo ¢Brs} Br @PLGA[179]. } sMCsd Sk § sded &ZOSIsdH d ¢
BdStOL ZOC O] &' &3 § sdzd dB3j cORY, Oolstste’ fHj &zOC

Nl EMfsd LsoOd o SHASIPD jd S GOESHEHS f te@vdzd §
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Cdzjs€d BEZHJjIs tOL dZOGOIs' Mw M or MotsB Y HJ dad j «
Cdds t@Ol dJqLEzyddazd ydbbskstmdydsnhls: ¢
PLGAH B dtetseo Odzdz" =~ ¢ dzO fn) IsBudd)dfMa3Bre} Brddztf drj @ fg3s dgds(ts dzie
hjdedd dzO0 Ckdz' sztej CdzjlstsS¢ A2780 (€ Otyd datsBC
BtsYHJjdedwV vydmlstsets ¢ dzOfMlsjtc® dL dOdsyoOmisdy.
20 BSc/ d@gdz dzgj dzOB dz¥ HOdzs! L OB Isdetse s Mdad y §
olsts oatej 3w COC { tod/ =W sIs6s tsdzdB)lz yIsitg Sy des Mis+ k2
Yylsts esoastedls s  jtemtf j Ss@odg) tgaeldzrug ddafdrts gjs G IS @
mMjdmMdeddzdL Ostctse Hd&Y AT U.

rtezedd3 ddelsj tej de" o3 d ffdzj K kerake §Ea5], o3 oW & deiisjsls
sster offjtor j HtosH] RHddkndictse Odafzz 5 | dids a1 dizj
dzr =7 Ctdi3f dzj CMtseo dBsdzdB H | dz2Of to Bizdzf §Is ¥ OC Isd if 51
Mse o Cttdyj-digdfytithOdgdtsBcaptul sazbizyj dzdz” 2
dz0 s frfdEdadils d to ts dzO -d3fs Hfif B df ¥t tedz® 19O dzdzts ) ts 0 § tzelzaf §) bz
dzd qBBuN)2[{M0O6lg}(OOC-1-OH O 30dzls Oalz) s O¢ % 4 yd M& K &Y &doff Is
YyoOdzd toj dzlsc jdesdz (otsdz WicOd3tseo OW  toj dzb G jogats dz iz ¢
HOdzda jjh j fifjlcas@dadsaf f d ydzz® Hdzv CdBf dzj S fse € O
kseéts, ftod EHOdjddd SIdNAsttsHO dL Stk dOEi-j
ded § ddelsj dziyd o detsfylsd dz¢ d3d dzj )y jodaufdfizts H 19 th) Is t] i
HSd3 o9BLHERO, 9] tcsiifdatsdzinls dzis dst Liskxin, i) dizigfldiideH O tc ts
Gjdaj BOBPEC Y )] Br dz Hisflstso jtodets ftsHIse jtey Hjdz Ot
dz¢ 3ddgjj dzeydd Mddzcdzj sdese s S dMdzstetsH O, v O dds
Isj dz' des dBsEkzls ttOMMdzOIstcd o Ols M dzw 2 § Py G dedets X

I BsLYyj Oolbtster twOMhdieddzd HOdzdzz® OB IS,
dzs e 5 € s BiNR{ Ml OOCCR)g] Mts Mtcj Hdzd d3 HJ O34 Istets df3
d° tj-dzefodtetse Odzdzlz s ¥ tsls s+ d deOvisd dz@ MC kEdz IOK ts
HeLa( 6 ©¢C h j26¢d ROMRGCH .y jddatdsosits O fifff j N dats o To tSiH Y
Wi Slsde dzsfils! o -§ Guilr iyt @i 5 631 Hals dzf) des[2082d L Olsst6 O

[tckets] ddalsjtej Mdets] Htodd3sj dgj dedj W islstsOCIsd o
dzedw BIdBdj Hdydder BRSO {A9] deC. Fali@Bem§1@F, ©wjstste!
dL zud dzq otsL d3tsy desyls! € dzOfrfptf dgj trnj AZfdgOIs j e d O
[{Mo6lg}(CH3COOkJ@PSe C OyjMmlsej ojh jMmlse, ©BdzOHOs
OCIdodatsfyls: 6. [z dLEYjdzdw Odds dyes®S laigCs dochdz
d2Ofmj do Odzd tOL dzd yde' @ dsff dgtizis O U PBegecginialjce O d3-
f sy dls $.dmrelzs jf sMdzj Yjets tBdEYyOdkd Mo jlstsd (
0 0dzd?2 Y COLOdd, ylstgtsftsg lipkssiistc GHEDIs &dy W Wt
Misd OdzsdBOCIsjtcd ez thsBdOC hdziz dg®Is d3OIs j e Odz ¢«
fsdzd d&3j @ ftsCOLOdz Btsdzj jJ o fiSsAutrasiz® &Y disj H Gsdf @ figlats
99, 999999% BSCtsice OdzdL dsgtso Hdzw BOC tf =3 O f
zj esects Isdf 0. [ OdzdzOVY tcOBBSISO Hj isdemistcdtolzj Is
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COdHdHOOB] 0 tod YskssOSlkdody & § o sdzj
Ctorlsd2, HAv WkdSydsddietse Oddw CslsttEr 3 HIisMk
O &Y .

l B j d3 3y dats L CRCHD fddjlste dzr jy IsSsts d3tf dzj € Mr d3ts C
e Odzr dz20 WEZGBGHRAES® jL dZ2ZO0ydIlsj dzt dzr &i3d  J et j S Is(
Hd yddz , SH&ZOSCtS BjLEMAzscodts Istcj Bl Isw H Odz! «
H J dan\Avo.

1.1.2. m0Odz! € s jjdzdHaa® Mis j tedzr | SR dzj € Mr dBsdzd B H J

l sldazdydj tls ¢kOlHtedyjmMSdr cOdztsce j dedH
sClsO1 Hicdyj MSdj ROdz €Ctscj dzdaejdz ff 5 &a@dipdrd td fsgsc
tcOLodlsdw COC f IbtsySd Ltcjddvw n ddgdft]y j.te@EH O
dzj Mdislstcw dz@ MdzOB k¥ wWOLoadIlstsMmis! dd3j dedets € tsts
fMisjtodz" 7 € i3 dzj Sofn tdad Isdjtdcd@dsBlizHgjjdz, st j YO  Isfyw &
f smeowh j dzdzOW Is GNCO LABDE ' Zgy (b jlxli" Ef¥aetniz] phases).

1.1.21. ¢9 j ton fMdtpjsHY OL T Zz j o toj dzw

1l Jtweoar j 6 IsGlGdm dusichiflddfimdz's jis dgt fzgzs® drdq B MqsS#BO
dMosTesB " dzd Mddelsj L qieso Odzr jhj © 1966 ctsHBkz Mt
oLWIsT R o Mmbjrdsdibtedud MCdr 9GBS Ng jnb BRBIE | d
I sy 1971 G6tsH iz, w tc O dRyEGhevied §[dit] SergdnizglzOdzf] 1 s
Yyjdzr fjtcor j Istets2dgr j nOdz' €56 dztflMosQe3ts 25 8 @ § C
Isdsdetf j toj - Had dz'j o] Gssivees H-of R B jonO dzj dzls dz' =, Qs S i &rdzct
SeOxdzj y dls o ddzlsj {285Pvddg Is ‘s Isff 9a >SS, 942 tc GEsisBNEajthiad O
HdzZW HOdzdz" » MtsjHddzj dzgd?2 B'M d&zO tlsCter IsO d R06h r M
vyl Ly ¢ WOLOR zjotj dzv Tls O dHEMSs@SE ) RE IS I
iej HEBBL J d3d dz! RERY t¢ sirf] Ldp) =lpisdztfepredstly ¢ @ dzls gzt 2 tc O L dzc
zJotejdzw d dm dLEZYJdd®¥ EZHJdVvdsh: sy d. FHe
dzs o diBXzqzoMdzj Hiso OdzdwWw W OL ZJ o-%BQ dzoXxxXip'tg § Ots H dSlsl fifz
fdr Yste o dzdls] @G i tfigts frpofiy S tgfjadas) IdAs tiplf © Is ts y dats
d ftsHtetsBdzts tjL Ezdz IsOIsT Bdz hsets € ts{R02L0fIs O
sOCyJ 1T waffdzlg jL oMjr Itts2 dzr = DB Slds gy rddsf'H s
sBh j2 d&BjbHdS ), LOGCdz yosh j2mw azddfpt] Hal' 18
tesh CO, Mbtekzy¢d ddzd BddOtedy = ~Odz CtsGj dzdH S
BB dzZls Otcde’ » R Odz! Ssejdzse d BJISOZ&ZO [ . 1 Mj ¢t
OB zdzz d dzch O @ R tetf,0 P tzd ) tcc Odzd M f k& §f tc dgtOF miAd
Isj B j cOIskztcjl tafj dewic jod3jlsdgddztf j cOlsztc© Isj tcd3tstsB tc OB
MecjHd Ctbtstern fodosHO @jlsOzdzZO [ d - Odz €t
qozls jtco Odzj Isj B j Ol @G S &0 C§ (HH6z] HEz
dzj sBRtsHHdy cScB@scjdedL Oydd §sdzkzyj ddses f tosH
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1122 mOdz St jdgdHdey j § dzOMmlsjtedy j C &Y dzj S e

sO¢C wlsdizj yodztsm! o h j, CwtstcH ddzOyd tsdzedzOW 7
fdzj SMse dBsdzdBH]JdZO 9 M! BBO MdzOBB tOLOdISO (
Ud dedztsy € sdzd,ydfinistgasiifigj@sigle ¥ dzso ' 7 ~ Odz S 56§ dz

1l jtoor 2 twOMmMbsoastcdd3™ 2 ~0Odz S8Gj dgdH dzr 2 € dzOfr
[{MoeSe}(PEb)e], BF dz f sdzkyj dz © 1988 ¢ Saitdf212].{ suigfrdklefjdz
fdzj CMO MEh j Mlse dzv dzlmw o sMMisOdatso dzj dzd j &3 d3j Is O
dzts ¢ j dzd H dzts ¢ fMo:S«Ch@PHRER(Mad®)] o Isj IstcOc d Hstg RWTHRS O difjte
CodB3dzOIsdets? Isj B j e Qe fsH dz’ BtsC OB FisdzO? Cd
B' fizsdzz yj dgzHg 12 )dsdRFGldyg BB 3] S.OMSdgisH toj OC ydd
30 %. Y zIs¢ fLYJ fs5 0OdzOdztsce  ydzts?2 B3d ssHdS
[{MoeSes}(PEB)s] [213]. stesdid HKBddsDPDob@ktis § s IsO@COYdEd nis iy
dzn §| SCtdifdzj CMmr f sHo j ey J dg sBtcOIsd B3 dzz tsSH dzts
HodsBtcOlsd tBH dgtst dzj € Istots dzdz’ o3 sCdMmdzd dzed v o3 fn
Ex1o([{ M0sQs} (PEt)s] ) =10 , 0 Q=5),710, 0 5B6; Eial{ MoeQs} (PEE)s]”) =11, 50
(Q=9),11, 4 BE;Ei([{ MosQs} (PEt)e] #) =12,51] QES),71245] S€ wlsdatsdls
FdFc'e u | A .

[ OdzdzOvY tOBBISO LYy ToodzzyddzO {ttsHtsdzy J d
fMisd odz" ~ ¢ sEEQBRIPEds o i [ { dzi d&3j dzQBE)dzs®zdiHe Q=56 (
ftcd fwmorh jdadets?2 Isj 3 JtcOlskztcy o Istsdzkztsdzy § tod
[Mo12Qis(PE®)10] (Q=S,S9 M dedL Sdd3d o' ntsH O3] tOo {@214Bd
215] 1 Odede’ § Mt H d dzf il it dgdshtppas@ovcdevdijls L € dzC
f dzj € fiMees} (PEk)s], Mo W L Odadz" = Hielzéd M Htclk e MaSeifiyotevjLL!
sOCdds ®BtOL t5d3, Ylsts dmty, sids ta dgdzz dztsdstOnydgs Lz«
[({ MosQ'7Q" %112} Q*'1/2(PER)s)2] (te d 877).

PEt,

{ B7.ulEzCIlsztcO ¢ &zOMmlsj tcbamQ® I HPERH)L MO [ ( {
Usd dz' dz j ¢ ety dsde@ {dejd df 5C OL Odzr Hdzv W fydz

1 sL Y J 125[6(PEE)1q] B dz Mddzls j L Jictso Odz fJjto]c
[{Mo eSe}(PEts)s] NPBFRrio - dztsted Mistsdz d3j Isd dzZRIB) ¢ H dzP ) fsdzd J
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dzzs toj OCydr fHteseotsHdl! o Ijyjddj 15 &Bddzzls
WY Jdeso sets dzdd OdzH O dzO dzd Is te ts L dSENO)(REtR]B .tc O 4
tster Slsdgj YO Is, 125MREt)1 H dtiddy delz W OMols v $3F(PER) O Sy
NOBR: Y t6j L BB tcO LINOXRE)s]. [j{tdModsj h o Odzd j Htoj H o
dzj dzdzts ¢ ¢SHNQD(RER)s] o rn dzstedMmistsdz Bj Isddzj dzaj dzj ¢ to

( "d ©Hdd & {ifdygedsdy - O&dDEis j dda & L 5 BY o
Hj O weo dzv jIs edssiin®GdCisjpdzdhi dzdcOdzgitse o HJE Odzs
BjstsH i difod 1o. (1O} sagdz8, Ykt SOCddB & SBHH
dz § ¢ it dzj ¢ WoeSs)RE] F182D [§ MbeSE(4-'BuPy)e] [149]d  NlogSes}( PPh)e]
[150. [ H dzOS 5, o &Q &indjf 2 cjfds J edtsacty-jskz § d dzf § QO H d dat
qLotHd | dMitsd LsoO0ddim! HdbY §sdzyj dd™ ¢ dC
&34 Is d dzO efdedz,f d de® stz H f dz, § d § J-BcdfftH ffteiaflAg tAD] 4 ¢ dz¥
Isscts Oolstste’ fosotHddd {tv-tsjdsk OdEi] ¢ ey d d
Blso jlsMmisolzs h d2 OBfddJtc@rHId@d 3 £ 4 v4J dzd j &3 & dzO
Yddg 1 Hdew ddzd fjtej i3 doOded™ f tod-3C mdapQls dat
pjlsMlsoks hdn BcOddujMSdr oMl tstdls  dva.

( Hd dzMilse j dzdz" 2 o tSHBKOMlsestcddir 2 =~ Odz! St5G ] (
HjdO B' dz f tsdzkz yJ dis A ts EERE il o) driidadiokd | MpcSe
Yy g ted 5] G MOkt 6%tsd §sdj f§jtjf
B dzts o' H j dzj dets T)ts j[{MafcBr}(GM) BHIDHEMAE Oov@z ISK  f SL Y §
e oY dOEykOY cobif§fOf jedigisted O &8 toj dzls
Br dz fMfHj d&zOdz Hdzv ftesHEZCISO, o' HJj dzj dedese s dzOff
[ $OL OdztsHNO dzdztayils s ts § H d dzj dzdK¢[{Mafe8s(FNYs] W tstc d3lz dzldzd dz]
dzd o3 sfEMo 6Ses}(CN)%(CN)*22)o (to d 88)[218].

A (4
’ ¢’ g ¢ C N " /
Y & Se «

{ BB A t6OG Bl datf o3 Ag glzf 5 U S E@SEJ(ANMACN) 2} %o

I sLyj dzO tshmdeseo j HOdzdzsets € dzOfls j WHASE i5 620
s dzdz" = f sdzd d3d 6 O ) B[ Mo S5} (CN) 6] L SOH
(MesN)4[{ Mn(H20)2} 1.5{ MosSes}( CN)e] IHD d Ks[{ Mn2(H20)4}{ MosSes} (CN)e] L 201219].
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12. [ SOt HiedyjMSdy CdzOMmisjteds j Stdifdzj CMr o
1 d Mdslstew dzO s, Yt SCtsd@3fdj ¢Mmr eotd WitOd
Ud M ddid & desdugd H6disd Mmots2Mmiseo O3, ¢ dzOMmlsjjAe’
Mmisd ¢ 4 dzd . 1 sdzj j Ibtsg s, ~dddw CdzOMmisjtctse o s5d
hiese, . j. MfjttoO® Btsdz "dqdemflseats dMmimdzi His9 O
feLyd fjtej desimddzdm! dz2O0 MsjHJdzj dedw o tsdz! WtcOO
fJCPBIWV- ¢ kzOMIsjtodzr » St dzj CMse o tsdzt W icOBO
dzdBH jdzBOo T 7 OOz G 5o .
121.) Odzse jdzgdHdz" | C dzOMlsjtedz | S BB dzj $Mr o tsdz!
("d o 1916 cHRIKHissHB? yR@EEBEH B uj M ]
Hn dzZstcdHiBe di3sdzd B H j dzOK. ldndes Ks@A N tc OO tc O B dsdz 3 gzO
[221]d ExJd o RO @%B 'cdtH ko™ Ho JdzkzIs s 1 & st Hak) s  dz
Motso OdzdY BCIOL HIEdYj MSdr cOdzse j dzgdH dz" = € dzC
fl dEtsdzd B H j dats O3.

1211 [ jsH" dkkzyd ddY HJcOmwZBGEj ddHEB o tsdz Wi
VYJ ©® 1967 GEBHE BTN dzs + ¢ j tod d3j dzls Odz! dzts
Cted Mils Odzdzd yd M¢ ®i2s ctg jdzd HlssCod oHEEX &F 46 OGO, WEr , | )

HdzWv 3t dEtBR H J\ @Y d &dX12) dd3d ¥ s OdzOdztse d ydzetsy Miste
ydj Bls d@cdzdBHjdeso' 7 OdzOzse e, SCtltter j dzO

dztsy § dzd § o5 st qMORszs B f dz@ ezts € j dzd HT o tsdz W ORO ff &
12111 R dztcfilfB esdsdH o sdz ¥ t6O&RO

WetlioB ' dz ff sczlz yj dz WODY tz 6 éh @40l a0 o dzj dzd j13]tj OC
18WCLY  \Cli2 + 12WCls (26)

ltsLyd Brdz ftejHdzsy Jdz jJPhj BHJdz d3dj sStsH  tsdz
dzj dedMClE3d Is O dzdzd W d MC d di3 O dz¥ d3d dzd HEBAY € & 6O pH digff Had @
27). [HdzOQt®KiBOe ftedosHdls € )i i5H0iPk)e jodzda
ydj s O0dzOdzsc duydetsets Hdzv R2PE dzstcdH O &Btsdzd B H J

BWCls+ 8Al Y  Cliz + BAICIs (27)

IsLyj o €C0OyJ Mmise WClsosts figtyfls Cigito jdhisdgtslzy Off tots B d i
IsOdzdzr COC tolskzls![223le dMmMdiszls d Mzt O

I dzOfls 5w h dsH daftsRiddzls dz2Od B tsdzj | bk H SWelRhB o dgf k
jlsMw oL dsy j ddj ¢ ds e dwW IClg0 gitba(R= S6d, i) &8 s ro
ftod Isj &Y j tc@B.tcjl 3BbAGHOIMee}Cle], L OH f tsdzlz y O & k
fls O dets © AClaatf jj 1830 dzczd ud MSE d &3 Odz¥ dzsd ded § d3 d dzd o d M
MlsOdkddL Oydj?2 ft®kqj dtisczs | fizstc sl O d@&BRM] it
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 {BtesdBBdH oVkBrHL, W OdiPe 5 yjtej H! |, BN dz ff tsdz
~ndtdB] stedyd Méitses CSsdzdyd Mo © &Bj sOdzdzd yj MSE Gt
Isj B Fio@isds GteOHdj dzistsdy sIs 760 HS[13BRHN2XE ( ZteC

6W +6Br.Y  \Bri (28)

O dZO dzs cWeQlets HdB e dBdH otd WEOKO SOCY ]
Blotsdgo Sd ¥ tc O dsH@NW B} BrekusO (n= 4, 6)[25,227] ©H &ZOC & ¢
B34 dedzts?2 dzd s j e Olskztej ¢ dMr o QVeBsif)V { jetsjs jt€HOF dz dddj
9" nBHEBd, O ddB3j ddBrRisShOdtz@dzgp the§ w2 | Miztc! B2
(ZtcOo tizj @ Jj d228].2 9)

6WBrs + 8SbY  \Bri> + 8ShC} (29)
12112y ddtsHdH o9 tdz ¥WicO®BO

l Bbdzdyd) s HJrdZsttdHO d HJBtAd HWsl0 1
sfdmr e0jlsmw B d* hjj SCStdzdyj Mise o odgjnls tsHsAS o figlz)
Htse toj HdZzOG Odztsfy!  MGIsfE] fote dO JI0gHSCHA R fiffils o g dzj H Iz
90C k3] Hts 500Au (ktwOodzgjdedj tj OSydd 30),
WicOWEO)sMm dtsHisd fted 120Auw (kZteOo dzj dzd j taspy@Sy
dzd j 5 fted 600Aw ( ztc@8|dzj sl Bjej OC Qe d &Y B &Y daC
JqiRsHj2Msodd btod sdL d3j dz! yj dzdetse s d3j Is O dzdzd y j f
OB sHO, dzOctjlsr &sd Hts 300Aw, d ftsfdzjHE®
HdHO oBdz WicOdYBlE SIs ) iktz] s OF 6 @izg0 & GBIz tc O o dzj C
O¢ ydd133 3)

WCls+ 6 HI »+6H@V 2l (30)
2W(CO) + 3l2Y 2WIz+12CO (32)
B6WIsY Wel12+ 3l (32
6W +6kLY Wi (33

s deOfmlstswh jdiiz dBsdj dzlslz dMmtf sdz' L &2 VMo HI Pto
o7 2 dBjlstsH BGMdss Od dO0 WCEikQ dRfHtsd®® siRisd F ct
ddd ) Btd hdd dL BT IsS KLl (970j /SISO YEBH&ED) Mg
540Auy 9 Isjyjdedj 15 dddzzls. 1 smdzj vyjets, s
dLB"sCO cOdztsegj dzgdHtse h jdztsyder = 3 Is Odzdascha O std:
fsH 90Ckizdtsds fted dzj Btsdz' htsd3 dzOGtcj 9 Odad O ¥y tsf
o HAdOBIYjMStd 00CkEz®], ybt §tdo sWdiH228 E

llststets? d3j lstsH, wlCterlsr 2 Msomj d dzj WSk fdzts
Silafted Isj B jtcOlskzte] 120Auw d ftsfdzjHizy h[p2g. Is.
Hmd @3z HOddZEEB ftoj otcON jdzadw Bsy dztsic dfBR)] H Mis Oo C
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450-275 °C y
top T Wil —
Sil,

e
Y o B'W6II2
i \1 550 °C 3

t dBAu D j RO f S\l JERE o Sils

10 fjttotsd  sOf j, §WohdSil e teORLdisjHlg PV Isko tef jv Iz
fMsj todz” 2 Wi eigWahl2) . 1 ted 48 YOfmWeisHEs dDjcdst].
skztcr 450Au d fYsmdzjHEzsh jd jy o5d@H jotesd ouQ ddzfid
SBtOLEjlsMY ClOLHted Ui MSd2 dtsHdHWR € &Bfgk
By dets ftoj HMVGIRLIAIS) BRHPS | d2OWelel B0 dBdstf z dzj
stsdz Isj BB j-DBkd 8519 yjddj 36 yOmtses ftedotsHd
L 59 O@edzs-tEOH d %W d WA ([ dits dzts € dzd dzdzOW tsfipdizgze tz a6 o W |
Weliof t6d Isj o5 j eOlskztcj 550 Ams to0 Los®isiEsd d W dcWeasd d
(tetsdzB d yJj MS¢ Qs mMigakdecias@®&d W)lzv o fMj- HJdGE Odzse [R2RH H t

1.21.2. 1 Oyodzs tOLodlsdw "ddidd cOdztse j dzgdH dzr = € «

1t OK.tblsjogued K . E.arlemipl|C tesdzy f dMOdedw d3j Is
Hd G Odzts 6 J dzd H B/8eX10( AWM XA PBO IsOC ] fdMmr o O Isfy
i tsdzlz yd ded W mMsdzj 2 sClsO1 Hisd yj MS dn COdzs G j dz
M2[{ WeXg} Le] (M =H30, Cs MesN, EuN, BwuN; X =L =CI,Br,1) , © 1OS Y J ] t
LOBJ M jdedw odzgj N dedr Isjtodsd dzgOdz dzr = dzd e OdzH 59 .

t OfMmils o SM&Xieled je Odzis ¢ j dzo s H s XS tazfsa ts H offIdn) dAts Istg B te (
slso jIsMmise 8 h j(EO) W eKppXte IHHO (© odHJ € tod fls O©dzdzd
B' dzd oS dzHsugjdz! XS=t€I iBf®5]) , Y sz yYjet $ tOMmlse t
HdBs] Stdzduj Mmse s 1 B Q dasxzDdzafik.NK.ts Slists gzisfgjsdedz™ 2
tcOL sz BMOHBE { toj HNPIEV@XeEXW] j. Is 1 Bytgi? Cipis@idrts ¢ d y dz
f sdzlz yj de Isj stc OB Iz ls d B1GNBEENEYXc]0[230], MB ZE Oy j
(EDTEH)[{WeClg}Cls) , EOFEH i f totslstsdzf totse Odzdz’ 2 d3j Isd dztso
sjlstcOzS MkmdaB8D. Cdmsis’
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[ HdzOC sWeXitdgMiso stedls! o & Odzts e HX¥po, s DASHXjE H dzt
fsCdfwisdls! §tdzizyd dd' 2 EOMEotftc] ) @z sz € j5d3-
OCydtsdedets?2 Mmd3j Md BLRZHEIS SBKCOLBOTM 9 OI! Mw Ctodf
C i3 dzj € ) QHOEWEEPGPIHO0. 1 smdzj HEE M jj HEtsSB Oo dzj
tesets Mstslse jlsMmisakzs hdr yJjLdjos?2 tefdadts Hsdlds tefO Ox
dzd ¥ Mmtsdzi Mg EG 0.0 dolstster Blsdzj yosls, vyt f{§to
ydd BjL Sdfvwyjddvy dd3 zHOdsMm! o Hjddls! YOf
M Is OBLA)[{(Wels} [4Cl2].

stesBj Odzdtsdzdz’ o § ZOMIs | todz' oz UsidRE dzj difsle tc G
JHddzy dzdw . 1ted Is] to BEHOLMLGIEG] HDO dAsts T hlzH o OC ¢
B' dzd o' Hj dzj dz' Md3j h Odedze’ j H d e OWeXarXpHey H X6 Xo=ts dz-
ClBr,I; X6 F=CIBr,l) . 1 ttso jH j dad (HO{WedBXakdi-@ titcd Bt
L CB2 kjd@fjcObB, ftc@o Gegy thdz® BB ELOL s Oded ®
C s B dzj SMBHP)XAY (X6 GLBrdczf . o¢olstster wlsdgj yos Is,
{WeClg}Cls) o Ovyj bdetVdddd dzp d P dds{dzi 4§ tod o sagffdzj €
s oWeCle}(MeCN)2Cls] dMls}(EtOH)2l4] , Mitslse jIsMise j dedats. st
Ylsts f tod dzOMlgx]o Cedzdadts Pdiatis dz' dzts a5 ( SHX:(X6=0F) Cl, Broin Is ¢
BN dzd o' HJ dzj dz' Mis jWhldi(@Ope:X] 282 fls O O [ {

1212imestedHdy j S &OMmjtedy j SCtdfdjChmr otd Wi

SOC d o MdzEy0O] M 6¢Is01 H i d RIS dEtsdzdS da i
flsots OBl HA ¢jCMOotd YwOdBsa' & ¢ dzOfils] te
CSHO) fsotsHdddn' Gtojddkkzh jmse j dedzs 2O 7 dztst

) jwo O% ©O0BsIO 5 dLbEyjdd* Sddiduyimsds
hjdzgdé odaj & Galeetesaly SCtoky j dzdv O fgd® tisdf B o
My kzflsw 17 dj K DyHedoatK . tc D mieyd228), o 1 9[232]. cdeailets
I ss?2 ©OBGI' dLEZYyOdd Michmsedshls! HJR dESEdH
Wddstse, O bLOSYJ] HOM dzj2"jj LOB N jdedj BMsOs
tcjL oLOddBBHj2MIsad] M Istedt Isd dzOdzs dzd ded [#2344 1 t
46 sOC d o MdzkyOj f dBsddeHj dss ' & S & dj
dzd 2 WeClf}(PLs)2Cls], [{ WeClg}(PLs)2(CoHs)2Cla]  dWeClsH PLs)2(C2Hs)sCl] (L = (n-
C4Ho, n-CsH11) [232].

sdzj Hkzs h OW OB IO, f sfmewh j dzdzOwW H Odzdzts 2
M.St al | mgw.n 6Rsdede t fztHffsady N | dzO o L RdufP)elsits[HWeClsl] db otadis:-
HOdzSAN26 HJn dzsted3j IsOdzj T2 Isj dp jse OB o j 1!,
dzr 2 CtifHfd o ts@d B0} RViRGIHI J dgsRRN]2Ph. s O¢ d
qisHj2Mise d BuUNEMBIGI) , M o( HOdzdzats ds Mz YO IsOC y
BinNjddj IsjteddddOdz dz'@ = ObtsdikBtss dqtsHO fif SBLOL &
f dzj C RPN (WeCIs}(NCSs] ) R tstetsh d d3%)d23F. sHisds ( 6 0
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v OC M.jStallmanndW. Preetdf L z yOdzd oL Od ddpHWZIgHM®Wed d i 6
WhststczS MzMmdes?2 CdMmMdzslsts?2 o Hdnm dzstodsj sOdzaj d

ttOflso tstc @ tsfigy WolsHidRedlzd % o stster HtotsH | BsdzhMstedtetso O
O d & dzdzts o L OdMEHMWQsfTlslo dfif K B stk C Memds?2 ¢
Yyofqlsdydesj LOBjN jzdj bjteRkddzOdz dzr § ®Obss&isso
Mdsd d M| HTIRECRHOD) le{]'Wn=26 . 1 tcd + Istsd3 Misj § j dz
By LOsdmdl s otj d3j ded tJ OSydd. uvOS ko jdzd
otsHdls ¢ GBWOLBo Oded (tosHEZCIstse, § tcj qngz6.j i)
1 Olsj &3, f tod NHiESB Ots @l dzap@HEF:JOPMEen? f tets MR sH d Is
dzdj btodWlststcOyjlsOlstss dzgO Oltsdi’ W Is@®dElsn]?n st
dZzjj btets, OoltteOR HOLsMH! §odkzydl! BsdsS
fdzd & ) N)[{VBsGls} Fe] ICHClo.

] OtcOdzdzj dzt dzts fp o ' h | B SHj@dgdztiXs Ot BESEEIOER],
mMjteds twWOBKls, o Ctltster i OCYJ B [ClfFdaf y j
{WeCIg}(NCS)]?. [ dzv 1 Issets, Oolstste’ difrsszm @ dashodPzd f
~rdd&dd BCIsOL HEedyud MEda cOdzise j dzd H dz' & Is € OB I3 d
B ssH Is. j. Y j o O f sz y 0¥ Is GjCMmOlted W
(BuaN)o[{W 6Clg}(CF:SOs)s] o L O d d3ts H BuNjg[\bs@sj Ol c(CRSDsAg, O f s
osodzj CO8l3d fipj @ sBRHAB B dZdceOdzHsd3. ©v OC d d
edw C dzOMmlsj todz” n C BoN)MEWEHtseh , sk Ol B, I, NCS,
NCSé, NCO, O [EWsCh(OPPh)s)(CFRSO)4[235,236] FAC s, g23TOs S|
kster Glsdj yosls, ybts ¢j<MOted¥ dzOlsdzr 2 ¢ dzOMmls |
Bjdzj J BMMdesodz' » dzdc OdzHBse, OSSR C0OC Oyjlkol
B' dzs f toj H dzsy Pdets s HdzOUssdnj t6j BtcO. v OE, BT
Misj todz" 2 BaB{dCEIiPOTY)s] , dL SCtltstesets o HOA dzj
Eyj BfdmOdsds j, kOS d detsor j ¢ =NBOINCSMNCSER |
CH:COO, O 1s0¢y | -dzfdfn fizji¥fdztaftgds O dzdztste e Odzd yj ¢ d o
f dzj S MOBd ¢ QLN CoRUPPEL N  JOSERI)CN.

121221 esdsdHdy j d dSHdHdr j € dzOfmisjedy j €5

Il slddydd s ~dtsttdHd 7 ¢ dzOMmilsj tedzr 7 ¢ 5By
dg' § deO btk ¢ tedisy dzef debsy Byadzpg’y § L dzO o d35y dats,
ftcjf OuOlsdo dzsc s d5j stsHO MddelsjL O BesddHdz o
WteO®RO. [HABROCE, HE 2010 CEBHO o ddlsjtcOllkzis]
dz" = B tetsd3d HI @d3 Hd| HOHFZO

1 s lsldcy, daPists Hdzv S destedH dzr & € zOMls j todz o
Bdw LOBI N Jjddw Isjted3sddzOdz! dz"@ = dzdc OdzHts9, H dzV
ftsdzzyj ded j &3 € dzOfls j Wata's} Bre]?Cits didf Qlzj Rdpusdz” dgf € Ols d
BSIEBSIsf dMmr o O v &34 Is 5a{W ¢Biis} Bk} y JodedO'd ditSPMEN)ifiis ©
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O zOo s { olsj KBS/MiBIJ( BOB A OMmadgsigd %) fted 360A
ttOMmise stej dzd § &3 1 t5dzkz ygBilzdztsde s W figedjoHOz soh a3 fo ' f) O
HEBo dzj dzd j 8 & t©wOMlsoalstcl dEB2Is§ P BPBEBIS] Oolst
Mlsedd ¢ tsdzlz yJ{ieeBts}®ry KNGFPRB) HJ GOL Jietse Odzdzsd3 t6 O
Bjlsddzj dz2@. | tjLbkzd kOl oL OdRsHj2Msadw -B"
CtcOfmMdzse s R o fzZs P € 6 NHDBEBr ( PPEBSEs Yo jlsO)
Wistcddzdzj (BPsPBN]) [ {WOC 3 SBteOL B, o twjLEkzd O
fdzj SMO B' Hodkkzuyjd d o' Hjdjd o ¢ toddbrlBrddd
dlstsdls Blsdj Isdls! ,tslsyjls SO ools i dzdise®@S NGO B t5 dzlz y O dzqf
) s ) Is BuaNE{ WECls} Clg], (BusN)[{ WeClg}Brs]  BusNY[{ WeBrs}Cls] oL Od d3tsH J -
MNOPRe® HjGCOL dtotso Odztetsdz tcOMmlseotstej] R dzstedMmistsats
so jteHiSEts ftosHECIO.

Stdj BGdfejdEd L EAEY &zj Chce M Stc Odd Y,
BwN* PPN, o dzdlsj Okt sfdmresojlshy {§ s drwdd
HobkToOdj dzlsdz & o] L Kz, €5, Cls, @§' JTE C&',BL*, Co*, Mn?,
CH*dEw, ftsild{@eBR}Br] M[{WeBrg}Brs] . [ BN d2 d&jlstsH fd
iHdds dzd?2 LOCd yOjlsmw ot oL OdBsH j WS WHdzdh
WBRf, Bts®dHO®R] Mmeslse jlsisealkzy hdn & 8OBREED o
242) uwlbktsdls slsdjlsdl' , UlBr dAgEr § s O & &1 W 2 IS do
0o O G dzj dz © S Age[{MVsBRIBis 00 MdMlsj &5j Bty BHzlsfw ¢
fls O dzdzr 2 3 U Adi{ts\iBre)Brh 242 v

l sdfisls ftod d3j etse f tsdzizyj dedw 2 3WkBrg B &) Is giztf iz |
skztej ofmlstej yoOjlsmw jHddemlse j dzdzr 2  to d dd\Bes) Bifs]ts dzl
[243] [ Odzdz' 2 CtkBfdzj S B dz fsczzyjdz 9 SCtodflsO
WeBri2fBrzf tod Isj &3 j tcOlsktcj 127 Awu.

l MmMet¥ ByYyjtdH', dsHdHdD | BECIOLt HEdYd MSEd.
Yyodzdm: etefmj. 10 fijtedsH M 1986EO, 2616 SEis]
sfdmr o 0dhvw MmddidsjL d Mistc {BUNN[fRE(LRSOR]|dzd $ dztt
dzscts OdzOdzts 6 d ydzts r dzts to  Budgs{{Wlzls} 6] e QRO GARERA4] 2 hlse d

12123A W dL duj MS d j softs s lefAndiesfdsd sk diz dzr j Mo 52
MCdrR Sd&OMmlsjtdr & SoifdjShss od ¥isOkO

sO¢ d Hdzw SOt HtedyjMSEdr € dzOMmIsjtedz" » § T
s dz¢ 3 dzj My dzydd BECIOLHEdyYyd MSda € zOM[EF.tctsle
L sts?2 tOBtsls] Oolstster dzO BddMN)M BeRK} Clgz® dzd dg Off)ls p dzte(
steddzO d ®ftejHjdzddd {tdsyjddj] BOCHdBzHBO -
I sy o [B5,Q45BO@R] HjlsOdz desW dJL Gy S df sBOOC |
CdzOMmIsj tode” = € a3 dzj € M B@N)HWESXG) 2 XX i3Sk Bt 24 (
(IsOB dff.y O
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[lsdsj Isq ds, ylsts o slddydj Sl  &sddsHj
(BuN){Moelgtls] , B &ZOHOS h j &5 dzOd dsj dzj jls dz™ dzeP > ) alze
e BEN) MosXa} X&) , o sdz' W to O d3ts Bu)[{ W)l ilz@fteEls d o
HOjls dzOdBfSdzj j o' 16Oy § dedats?2 dzs dgqd dzj My deyd j 2 .

u O B 6dz ¢
J o di3dded Myd delsdz § = OwOCIs] ted Mlis d CB{UNK[{0aMEKG] (X0 ~CkBrisIfRY dzd

8 6JHJdzj dzd /i d2d3 g B8 M U
(BwiN)2[{ WeClg} Cle] 833 1,5 0,02
(BU4N)2[{ W6C|3} Bl’e] 814 2,3 0,04
(BuiN)2[{ WeClg} 1¢] 802 3,0 0,07
(BU4N)2[{ WaBI’s}C|6] 766 9,7 0,10
(BusN)2[{ WeBrs} Bre] 758 15 0,15
(BusN)2[{ WeBrs} Ig] 752 15 0,25
(BwiN)2[{ Welg} Clg] 701 10 0,11
(BU4N)2[{ W6|8} Bl’s] 698 22 0,25
(BUsN)2[{ Welg} I¢] 698 30 0,39

vOCyYd C0O0¢C d HzY BEsdzZdBH | dZsoa' 7 OdzOdzsG 59,
SBtOIsddsy GHts! dzj Clstesdzdzsy S dMmdzy dedy Hdzv o0
Odz¢ f sde[RMXHXG]'?) tcffo jHjde' o sOBd&ZdYyj 7).

u O B 7dz ¢
1 slsj dzayd Odzr  fEGEHY XS

w5 Hddzj dad § (GIE;;%géI)
(BU4N)2[{ WeClg} Cle] 1,12
(BU4N)2[{ WeClg} Bre] 1,16
(BU4N)2[{ WeBI’g} Cle] 0,93
(BU4N)2[{ WeBI’g} Bre] 0,97
(BUAN)z[{ W6|8} |6] 0,71

{ Hdztso toj fsp dzligb 5 d d3d  dz¥ &3 dzj My J dzls dgdgds O dzts gsi
& & Mots2Mso Ok S kOMisjtedey 7 SE&fdjsMss &t
WteOBO OGSy Mismtsedy YslktihjdifdeddkdL s O
GisHO. 73l dylsij M) HOdzdz' B3 Hd&zw BsdzdB H j datso *
fedosHYISMY HOddZ | Hd&Y otd WiOdss & € tdf dj
Escdyudy j ©OMyjls' 65 ©ftejHjdjd]s d&jio0ddL
1 Of sdgdzs , ylsts H Odzdz Bls jf Ge@layj Myt dsss i @5 dgjcrn O dzd
L dzgjteedd dazd § jtoj desMO 1 eBF)C lstotsdz® (unj BO toj C

[{ WeX 8} th] "+ O Y [{ WeXs} be] a4 +10, (34)
[{ WeXsg} X@&]? " + O Y [{ WeXsg} XG]' + O (35)
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t Omyuyfes(f esyd M ¢ J ted dEsmPte ts gzl fipfy dIffe) e fHEG.fif G
=71(E™ 1 0,98),06,=1(E"1 E*“9M$,88);0, 98 1iddj ce W § jtcjntsSHO
CdMmAzstetsH O 9'Oxfty) dzc dj,ilBaimijtc s v  jtoj ntSHO diBsdzj €
M j esSMd@) cPred®Qarj dz7 o kOBddyYy,j 8.

U 0O B 8dz ¢

e e E--3T 7 DG_DG T WogsapXg >
[{ WeXg} XG)% d ts dz E", 1 ESCdmay ) DG;, ¢ DG;, ¢
[{ WeClg} Clg)* 1,83 1,06 10,85 +0,11
[{ WeClg} Bre]? 1,86 1,11 10,88 +0,13
[{ WeClg} 16]* 1,93 1,11 10,95 +0,06
[{ WeBrs} Clg]? 1,89 0,91 710,91 10,10
[{ WeBrg} Bre] 1,91 0,93 10,93 70,10
[{ WeBrg} 1g]? 1,92 0,92 10,94 10,12
[{ Welg} Cle]? 2,07 0,69 11,09 0,50
[{ Welg} Brg]? 2,07 0,71 11,09 10,48
[{ Welg} 16]* 2,08 0,67 11,10 710,53

RMOBHY dL bkidts, Yyt H EWCE X ls jdPR CIOCC &
oM n dimMmdzj Hso Odzdz" =  DEidsYisdrjdSCyifrise) OER HaRgE H Oz dz
oLOddBsHj2Misoad] SdMbstesHO M $ d&zOMlsj todyr &3 € &
L dzjteedd. [HA&OSE, HE S &Y BB E oWli* Damisij t
dsj ils SltdyOljd dsj Ldoyjddj, ulkst csottdls
LOteWHO d ¢0O0¢ MdzjHMmlsed,] GB®OL o OdzdWw Mk j tot

vgMls dz2O oL OdBsHj2Mise dj-Bisk @y 6o sl ¢ &fiild
Hg &g Isddzydsdse ( MBJj@SBEER) 19 ¢ 0L Odz, 1, yldftss tsaf Mff
sSBtcOL tso Odedj dzj Btsdz! " ts¢ 8 (MG 1§ dzPy ol EDSsAPBE jh o
dzr 2 WOCl Htsfsdzdadlsj dz! dets ModH jlsjdz Msakzjl s
tcOL s Odzgd W fd dzc dzis ©etp g = IsCOdsf dps BB HAR|. Y toj H j dzj
Gjdej 6OYdd Mmddzc dzjs@azeA)s OC d MdzstetsH O (

u O B 9dz

ltesHECIT toj @ yd2 O ds®M-982 B ézef Y € dzts ¢ jHdndp o] dfy dlS d2ts G J
CqmestesHsd o fdmkzisimisodd ©OL&Jyds 7 Wkt

\ 515 i g @z L O Tk sqdzydS &ZBc j § 12nqddsj sqdzyds dsce
2 3 4 6 7 8

(BU4N)2[{W 6|8}| 5] 64 24 2 89 11 0

(BusN)2[{M0 Clg)Cl ¢] 77 23 0 85 15 0

1 j d&ze Oz MS g2 41 45 14 89 11 0

ILOddBsHj OMiss| 36 12 40 7 39 54
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v O B lOz d
So0dzlstwora2sH G j dzj cOydd Mddze dzj sdesects € d md

Aslssmj dhde ddd do Aslstsm dhde d( o
[{ MOGC|8} C|6] z 0,80 [{ WsBI‘s} C|6] 2z 0,92
[{ MOGC|8} Brs x 0,84 [{ WsBI‘a} Brs & 0,96
[{ MOGC|8} lg 2 0,77 [{ WsBI‘a} lg & 0,77
[{ MOsBl’s} C|6] 2z 0,84 [{ Wel 8} Bre] A 0,65
[{ MOsBl’s} Bra] z 0,79 [{ W6|8} |6] 2z 0,76
[{ MOsBl’s} le & 0,72

1213 utsotej di3gj dzdesy Mtsmisswdzedy ~ddi3dd ¢ Odztse j dzd
W tc O30

l fijtedsH f 2001 5 2010 CH-@EIBtdzEBOE BOI

hjdedgr | R"dd3dd BECIsO1 Hicdyd ME Fr ¢ &agtztzg § e dz’o Ts

BZOC s, k3] smMdj 2010 ESHO dOyoOdd OCIsds dzts

dzed¥ C dzOMisjteder » SR dzj SMse M tWOL dzd ydzr &3 €
dzd G OdzH 59 .

1.213.1s &ZOMlsjtedz j SRy dzjSMr obd YwLOKRO ] tOL ¢

JHEH L fjteor n OB, ke dd¢t sdpldadz &t i
fsmeowh jdzO dL Eyd ded® dzdL € tslsj a3t j tcBDUBIZ{oNEERCls] W
[246]. dolstste’ HOdzdzs?2 tWOBSIST s OLOdzd, ylsts §C
H dzZBWN)[{WeClg}Cls] f tod ¢ sd3dzOIsdzts? Isj d5ff Jj 1e®.lsfr-dd) .66, f
i c= 12. B8V .j1,7, o Iss ot 3" OKa& RRJ HELIBFRPE tc C
i c= 22.26F4@2; A51. lted {ltsdz Oolstster tsftejHJ.
Lsosets fjtjrtsHO, GBSOV MsMlsOedw jls 267

Il 1Istsd3 34 GBHE, B" &zO0O fkzBdditso OdZO ©LOB T
dzdvw Bsd@dHdr 7 § dzOMlsj todz 7 S defjLCipsjodzdests do LY
WBrec 3 IsOdzdzd yJ MSdd3 oadmdzzlstsdyz f ted Isj d3§237k O3 Hct@
L Istsd3 B dz o' HJ dzj dBi-WeRBris (1 i @&Bri-MBiBnds Oo © slstste” 2
Ctod Mis Odzdzd L Pjydilsitc dito s & Bdalzs? BB Mistso SHSKBEH
o Odzd ¥ € tod DMz BreMHID. 1 5L Y| [226| OB i) Mis]
BN dzs f tsdzlz yj dzts WiB:Migls ofrfdi] i fipdd J ede ts d3d M ls ts 9 s H tslAistsizOC
(1:1) fdted Sdfvyujddd o Isjuyjddj 48 yomse M

]l sAitsyddE SBteOLBdE §tsdkzyOdd SdsttdHdy j ¢ d
WClsfg Bj lsOdzdzduj MSdB oadmBzlstsds fted dzOcte]j o Odzd
Mzlss¢ ftodo sH d ZBICH{WeRIOR]L b Bbpdzy Yj et  sdzlz yy
eWwdzd ©® SCtdyjdzstedotse Odgdzs? Msdzw dats?2 C dMmdzsis §
SBEEOL 5o o Oxzhekls Md j &tz fls O dzdzd Q)2 [EYE6GlCl ]S 5 D o
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stster tslsdzj yosls, vyt fiddd oH fipiavddgtiad B ufBdifistshy ls
dMoitsHdls GSBEOL 5o Oa&d\)[{VEHIGcS @ msigs0o @) (BCs® O
dgdzd § dtedH d dB&NBr, o dffjtihdsassH dIs ¢ BtOL ts9 Odzd ¥
C3[{WeClg}Clg] L 0 206 3dHRyH)[{W eCls}Cle] [224]. v OC ¥ J, Oolstster d
BisH j 2 WMElefy jo3j s Odzdzd yj S 52 ) NECL 38 e do  * fCtdplsiieOIs fry
dse s ftesHEZSCISO toj OCydd SCStdpyj delsteqdtctso Odadzets?2 fr
dzd j &3 L BuNBrstOg) B' dz f tsdzBudN) RV BIHDeh 5C  (

I 1lt?2 yj ©OB®Glk] sSfdMmro0silkmw o&jlssH’
PeORO. doltst’r fsosHddd tjOSydy oL OdBSH 2
ZOltedw d Bttsdi0 PW] ols JsBiuj wadls iaf 2 cHDRHA J, 1 ©
ey ddd djetsd hs] Csddyjnlssss)BE s dipsEdEss s fpt
ksets, 1CMeOSydy fsHkzClO toj OCd,dd2 dfk I )
HEsh jj or MOy doOddj fsHESISO Hd1 IsdEashdis i@
flsOo O [ Na{M:BrayBrely mig) dizd L S d-€4 00%.7 Siossls 67 &l d3j Y
Wjdzdzsj Mesjnddejdedj B Mlstes cdHtesddL 2 smw  dz

[ Hd dzeMise j dadets? 2@ MjetsHdzwh dzd?2 HJjdz? tcOBTsls
dzj 2 dtsHdHdd ° € dzO fidshj jteods \Edz' S dgg 1< Arpso O d2q7]. W al d
HOdzedzs 2 tcOBtslsy, tfkzBdzdStso Odzdets?2 dzdh ! o 2016
Jd i3S H j 2 Ml (NI tod Is | o3 jOtadO Isslr talg® 55t dzlz y j dzO@ M to
fls QB[PNelstle] , ME=WNg x=1;M=K,Rb,Csx= 2. s OS¢ Btsy dzts L OB,
Na[{Wslg}lg] HtojHmlsOoadzw jls Mtsets?2 230 ¢ dzOMlsj teds 2
jHddzmlse jdedzr 2 Hteddzjte dsHdHSES C d&zOMmlsj todzs e
C d&zO M ls e gerd] Usdig G ls to ts dzO .

vOCY] Mbtsdl Efskwdkzls! t©OsBslk, of fddzj
dLEzZyodsm:! oL BO)d8VeClThs@aGhkp G ted Mkzlsflseo dd Istsd
MdHO oOQpleEakdlstcd dz' dzs 3 wOMlse ttsj 1 tod[248]0L oz &
fs5COLOdets, yYbts fted CEBROdEs2 Isj B jtcOlskztej ¢
dzd i ) SUHSAORPR{H20)][{ WeClg}Clg] L. 23CNJ, o Ists otej 3w € OFC
Misjds" HBs 60Au f§ ted o tsHAjstc dgts G to Oy jifotOuplgduy dztsssHi}
f ts dzd dgjtetOPFR(OPPR)H{ WeClg}Cle)lo. [l d3jlsddz, vyt dzOctej o
dzse s € tod fls OylzEBy(QRPHAHSORIE WICls}Cle] L 23CN] IsOCyJ fte
5B tc OL tsls ©GHEIR(OPPh)H{ WeCls}Cle}] o (tc d #0).
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T
110°C ™

t d#0.unj BO { slszz@EEgEIPPR)H{ WeClg}Clellp; RTT € s d3dzOIs dzOW s § d3tf J
121327 0B M jddd Isjted3dddzOdz' dz' = dzdc OdzHtseo o ¢ dz

10 wOLoadldy SoBtHddZOydesddzs?2 ~ddi3dd ©Cls
Codi3f dzj S Mtseo o dzHWAEOdEB,ZdBAY &ZO, yYtejL o™ YyoO2 dzts
Bislsr cHEEYr [ .1 . chEloadeod] o' S dj & &q
C dzOMmls jtoder 7 St dzj Ctse Bsdzd B H j dzO [L15119, 240K Is t
RA®ZJdeAE 1 SO cwolzff O EZyjder m Mddelsj L dietso OdzO d H J
fdzj CMtse M tOL ddyde i3 S OteBBdetsoar i3 S dMmMdzsls O
otsHdzr j. lted 1 Issdz Smdsodzr d3 BBd ssH s f sdzlz yd «
dzr = € OtcB tsdzts'oW mdztsfadzdrn fiflzdin dzts s W o dzBUENS)WeXehXs] O dfighz
fMjtejBtow ds? Md & MmMslks jlsMisoksh j2 CdMmoaslk’ .
C ts d3tf dzjBLui)2[{ WeCle}(n-CsF,CO0)g]  [224], O KOSy  dzj MS
(BusN)2[{ Welg}(OOCRs] (R = -CHs, -CeHs, -CoFs, -CsF» d -CeFs) [250] d
(BuaN)2[{ Welg}( OTs)e] [249].

(e ¢ OW  dzO Iz WddoMeyedde BY@SO) | § sz yd &zO fyj eq ¥
BdHdr B, OC d dBHdHA 5 C dzO fPis)H# WsXs) LelS s datfrizjj
CRCOUJ, CRSOS' d OTS [251-254]

slstsdls slsdjlkdl:, ylsts HOd®EZOY Isj EOJSO kO
| tcORESkojL Od BisH | BughH Welsldg] c(AgNOs d dz§gOTse ' dzd f ts cziz
C &zOMis j todz | BUNGEINGG(ND)s)  (BuNEE{ Wels(OTYe] , Mistslse j Is
ILOddBsH | 2Mlse dj &3 Oy BaMMWeENOs: tc @)fif lsogstuiteddi I o S to
BGOCO B' dz sz yj dz S toq s O teetad( AH)HISOWI2 HA.to S H Iz € I

stetsdgj Istsets, BT dzts f t5 ¢ RN MK NOJsts stc Orfflste fis tc
Hite SO &b AsQ yj dzd j 48 yomse , CO¢ d ¢
(BuaN)2[{ Moslg}( NO3)e] ftcdotsHdls ¢ BBWKOLtso Oded® ¢ j ¢
f dzj ¢ WBHOMBO)e](NO3)4[133]. [ H dzO0S 5, oMotieRIASQ)6](NO:)5dsts d3{
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fdzj CfM otd WEORO BEOHOjIs Bd hj2 cdHigEddL
dZsets wOMbo s TRt REHER SR O8j " jdds 5009
r f e dzqh Yd t6d L MG&I(DMBOSH@IOs)s H Grelzdzts { o ted d3w M
Bd dz) .

SsOC d Hdw dBsddeHjdser A ¢ dzOMmilsjtedzr 7 € tsdiY
Mdgels © &3 Is d dzOIs dats Mag{ WeSeJaNE)ezj € MiPs dzz Y j dedets e 5 o |
Na[{Welg}l] 1 dLB' sCtsd &) lsddkzOls 0O dzOBHEd W[ o dz@B th),ts
udj b oddidd dBsdzdeHjdser o Odgowdschs o§ s dytdalrj
dz' 2 BjlstsH dzj -feezEytE @ 6§ OB GE s

slstsdls Efodvdkzls!, ylkt ¢jCmOkiedy &zOlsdy 2 ¢
Hdzw  fsdkyjddy NdHSSSEdMmsOddduyj MSdr ¥ oL
(BuN)[{W sClg}(CF:SQ:)s] o 50 dzj S Odzdiy ekj o S@G dafr 5 czd ¢ Oc
fetsdLotHd 7 todl jORCHIOREY pbdzteCdiifeiddn s s 5 d3j Is o
Bts?2 )&k jOlktej. stsdkj kscs, o COyjmbke
Iste @ ted sts¢ md W J dzd dz) OEGM.QMe)S, M d H dz( M ts ] istsltg " dzt
BT dzd §sdizzyj dr toj dglsc j desflstelz€ Is[E6ldzr j H Odzdz j

 sMisOlstsydets dzj s d ydets dzO W isdej tsfilsOdz! dg" -
sfkedzd C 5o Odzfi2 g ofsls®E L EyOdzd oL OddisH j 2 M
otsdz WticOBO tod Isj BB jtcOlskzte] 600Aw. 1" dzs fts
dzj dsCliocH o Zd3w 1 C o WlQtizic des ®H3d ¢ BB OL S9 Odzed ¥ |
dzd H O ) EViGls Old O ( [ddeich} CIF3{.CI%)).

121331 O3j " jsdgbnls@ Ctsor 7 ddcOdzHtse o € dzOMmlsj tedz

O 2Oz d ydets ddsdzdBH J dzso " d3 G OdzisG j degd H dz" d3 €
dzr 7 CEd®fdzj CMse o t5SdrBEHBAHC SO &) ZhdPzH&o o
jlsmw Btsdzjlij OHOappyHets2) tod { Issds L OBy " jdedj dzd e C
ftcsotsyHOjIsfqw L OBy M jdedj O3 9dzj " dzj 6 5 dzd ¢ OdzH dzts
LOd3J M jolfssd3tse €6 Odzts@ j dzO, O Itsydzjj OWEHazOR
Ossd3" Mjtr, sf&s dfh 3o &GRS ¢olsster s
fsolststeddzd BjsHdSE L O] M j ddsf dfifBdg o ¢ & wizts o
Hdzv BsdzdBHj dzso 56 s alzOMdeEBE datstcOmlz Cfs{dglsdz jL & fip GD €
gii3isH j2Mlsodd HJr dGdH O ©esNHSEBR®BEU § JtedH d dz
ZzOctej oOdzdd o Isjyddedd 2 Hdzj2. vOSCddz BLOL
MsmMisOaSF (P W 1 1 Ists2 3] ucOwdsdrg , ff O HslsGels ™ L O
ndzstc O 2O Mmjtek ftod ttOL dzdyd = EfmMdzscedwrs tj OC
sz Mtstsls WEhoNaA@aOBu= 1: 2: 0 yJjtejr 1 HJd L O
Mtk dzfj fesdmMasHdl. [ HA&OS S H s dzd jWdzfitg degd@
d Zejdduyjddd otej d3d dzd tcJ OSGydd HB 4 Hdzj 2 Oos
Mtsfls MBI PY)aClz] PY 1 ted Mbtslsdesh jdedd toj Oc j dalstso
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Hdzv, B" dz " Hj dzj dz ff totsH Iz WiSs:Qh3(FPYeu O © R O ¥ 35 Jo d3tk

dzj MS sdz' €5 SVeHAKAXaESPEY [ { od HtsBOodzj dzdd o ff |
1 Codo ONgOMAs(sle: 8: 4) yYjtjL 5 Hdzj 2 B "WESCHHPy)4. dzj

ylkls: L yd 12 yJ dOkzydts?2 cretst fLsRd3je ]
BsMisdCsorn Otk Rdasttd® dO Mmjdjd d Isj dzdzk
Mls oWfeFli2cNaQ (Q=SeTe) o §dtedHddad ddzd (4§ s @ ddej
COd3j289) 260] 1 sMmdzy @R ygdepdzfe s fC stcd Yydzj o sets o
dzd L 59 Odzf ¢ od Mis O &eSes}( Py)s) Ehfls GNa(@@)e][{W dles}(Py)e] Ry  d
[{WeQg}(Pip)s] IPip(Q=Sen=8;Q=Ten= 6), MmMtslse jIsMmise j dzdzsts.
dL Ezuddzd oL OWBiemNaSdyKSepy td Mzlsmise dd Istedt Isd dz¥
9 Isj uyj dzd2p1].3 Ingjd2] f jtoj CStedMmMlsOdzdzdL Oydd tsBtcO
ko jtoH' & fosHESClkss dL ODhSesYsSEdO B! dd §d
C i3 dzj ¢ 6P &Clio(REMG][CI(CHCI3)s] d 6 {CMEH(PEt)6][CI(CHCl3)s] , Mist
o jlslse j dadzts.

[ H dzts o to jfiys jcotaR B McTarleylzOH 1 Iss2 Isj 30§ 52 dzO
F.J.DiSavg CBlsstcOw I1sOCyj © 1995 cetsHbkz ks dzd¢
skztelkz ¢ dzOMisj todz n SRRy dzf SHEBUWY) [R68. [ jlssH
[{WeSs}(Py)s] HzJ. DiSalvod R. E. McCarleys ' dzd dH j dzlsd ydz" . [ H
[WeSsH('BuPy)s) © COyjfmlsej GMdse dscts tOmMlsostedlsj
fMis clsttsj-aszlsd dzf JedH JdzZO. 1 BL Y] 11O tcOBtslsOdzBL

C i3 dzj S 8RN PEL)]{ VI «S}(imw¥pholinge] [149].

I sz Hdz"w d HEMSOIssydzs dzj HO9 dzv W OB BIsC
Bso ~dzstc©O® o C ZzOMISj tedztsdyz WHtc] dzO Olstsdy Anjjlsizjec
d di3ssH j 2 MiO9 W eClf} Cls] L DM insitue j dzj tc d tc B.8exztler df dzv !
Oolstster L OGtolzy Odzd o OB zdzkz ESeEMHLI Q@ f Wa®dntsy
CdHEBIS ] tdOd dz' QA Maf disljju 8t tae O dedizd | EBfipfiy 3 Is o
Yj degdzr 2 sOCdd3 tsBHOL 53 SMOHEBSS, §ftsdiidBis shdse
sz CStsdistf dzj Sz, MtsH jtey dls o H oW$eCllQlsdzimiz= Fadxs j

1214 1 dsdzsedyuj Medj Mos2Mmise & Codrlshjtdd@edzGr € s«

10 MjesHdvhdzd?2 Hjdz, o dzdlsjttOlkztcy o Mmists
BdsdzsecdyjmMédr Meas2fMmMlkese tCIOLHEedyj MSdr € dzO
BSIEIBR], tMmizh jMmise dzj dzdzOW EZ dgP s fif {6 §3H R I & Jndzdzts O filgls ©
dzd ¢ Isj dG3deso 5?2  WBksddHizydtetses Odzdzs?2 yYdlstsists
o J ded W Mo idn d 9" HJ toy Odzadz" n o sHdz n to (
[{ Welg}(DMSO)6](NO3)a. 17T dzs f 5C 0L Odzts, ylsts Mo j x4 fted
[{Wslg}(DMSO)6](NO3)ats B dzOH O jIs L Od3j sdats?2 W islstslstsC fd ydats
o2 yYydbsskstmdydsmlss 8. 1 Istsyd otj ddv, o7 HJ
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Uiddj 4 d Bdzjj Hdzj2, fwdosHdl € ke jddyjd
p0jbMuszddBB S ZOMIsjtedscs Ctkfdj MO d 6Bt
ftesWddzd cttOdzdw tdsets (h jtositso OlseEts) L dzH s

122.M0dz CsCjdedrde j S dOMmisjtedy j S dj S ot

SOC d HIv BCKOLHEdUjMSdE ROod Stsc¢j dedidz
sOt Hteduyud MEd] RrOd CtsGjdedHdz | C d&zOMIsjtedzr § €
d&zd i+ o dfc prdzicd@Rdzs e J dzd Hdzr d©3d OO s OB . 1 sdz
B' dzts f sz yj des OdzOdzséctso W OLOd3 zjotej dzv, { tsi
Codif tzj SMsH j 6y OF dJ SWE@n IS J & f5) d3® H & ds to @sdpd usjdaizt
of . 1.8 dMB3oBdzsM' MmO Itz jr Obtdikse = izsteO
9 twjLiEzd IsO] Ctltster 7 B' d&ZO fsdzzyj dzO o dgzh d
Cudf dzj SMtgs? @O { sd &jksH' sfdm o Ok’ Mw
dMmrtHde d3 MsjHddzgj dzd j &3 Hdzw o fMjr rOdz C5GJ dad +
v j Wit dL Ctslststesets B dzd ftsdzzyj dzr fMtsj v d dzj dz
Mddals j L O deso ™ 7 G dROM IS jstederdd HAas BY dzj ¢ Mo .

1 jtear 2 ftoddjte fsdzzyj ddy SOt Hiedyj MSdna
ftse otd WicORO HOLPREZ jIsMvisED 8BOEIE SO SsteT
dMmf tsdz' L zj BBz Hdzw Bsdzde H | dztf212],n @ daPdyjsedetsz’ s t
dzd j BB sOdzdzd yj MSdd3 BOcded j &5 Istej zetsdz! desgts 7«
[HAZ0C 8, o tsldzdyd] Bl ®BsdzdBHj dzso se s OdzOdzts @
Mlsjteds 7 Sl dzj ¢ Msas odigdz BY @B O  Hiftes diAsydjlalz O o Is ts
dzd jWBCli2 L dzj d3j dzls Otedats? M) tots DAY tf db dzBNSKzg oD zt6§ s
osodzj COdzd o tjOCyYyds ) Istedi IsddzWsmWddesds d o
BOGdzd j d5. | toj L zdz Is Olsflls G{MER} PFe)e| | dryj dz '~ BsBbsEs 1©
COC d ditsdzdBHj dzsor 2 WeBHRAS) tc dz'tsH o § tedgt]j di sy te[Ofls
stetsdzdes sz tsC d Mmdzj dzedé d o tsfyfls O dats Budi{jWEE} (PELN] "OY=ts Is
10, 3 4EAd[{WeSs} (PEL)]”) =118 6 | tsls dzBdifd &5 j dzy dzfs

[MsOdz dz | ROd CtsEjzdHdy j CdkzOMmbjtedy j Cts
sjLdtetse Odzdz’ 7§ 5 BY dzjeRed(RER) 18O fdis of dsjoiz, y j[dd W O 3
GOdz dz' & Bsdzj Sz §d§jtedHddzO osTeddipkl Hdn? & lso it
sted! lsqaztt s ddz® o bu@sd §tod &@Oct] s Oddd

slssdls sldjlsdls:, ylkts ofj §omdjHkshdj
fH | ZOdz FeloDiSAljos 24 tod ! Is s a3 fy s O @ teis ez WRdgd H dzv o
M sd L 5o Odz € dzO e/ sSBEBUP)e] S s BY ddgj Chslsster 7 )zl
dzd ! Mmsd H SHpidd v d [(PBANH2)e] , Ctslstster j, o MmMotss
©luj dzr cHBUREIW v df se OW dsj s tstedfck d@O dz'Odij Bs jectiatay
Blsddzf JedHddzO L OS dzs yOjlsmw ot oL OdBSH] 2 fMls:

B' sCtsd3 f tetsdzd ¢ OdzH O-1PWOA uls jodztfsjj Q@ lsideftg j dZj G S ts dz! ¢
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BT 20 fsdzkyj dz0 o dzzh dlsj dz' dzOw 7 to d WS} LS]ts, o5 etz S f
Ui mbaj Miskzy OF Is [2685f d tsldcdfdn d & (266§ J CUsheffdel Iz ldsdecdf W J dzd
Wdde , -dBsgedlzIls d z@dgd-z Is d dzd L 5y d s dz(267), B off5itm td W {3 attaf]
w s d dzts) +BlsfOfdd, tc fEBHAR d L s dzd ¢ s d 20 esd Hz20 y-4 f © 36 A fi
fdtedH-Qdgd dz6f Jtcd H d dz, dL ts5did60)sIsE ddis® Oy -fs § 1 &) fpthedf ¢
[270]d W & il §f Kz Ols d s ¥ & df278] @ dzg Getiza © j

[HdZOC s, Cwd cetdisdjfbdujmMSdn Cdfdj S
Md3d h OdimiaBdH dz' d3 sCtelzy j ded 4 d3. ] JIsjtetsdzj
[{W 6Se}(PCy3)n('BUPY)en] (N=1-4;PCyilsted yq S dzts@ j S Mmd dz¥¥ sM¥W o dz)

BsH | 2 Misocfel('BRIPY)sl{ WDz tcOL dzd ydesdz Mistsisdzatsh j dad d .
CdzOMisjte® € WisMmW ddelz o Didd & f iz Hfd Iff eSS HiZE tsB S
COC Htod O $ddypPlpdottrsdmMosHdls tBOL so Odzdj &
Codzdyj Mlseo © ftosddcOdH O, ko jddyde 0j sfw ye¢dz
[{W eSe}(PCy3)a(BuPy)z] [266]. | sdstsdzf §fIsd ud ME d2 ¢ dzeSBCydeldz" -
sBOL 2j Ismw § iV BgiEBuB/is PCysdzd: 2.

O dZOksedyudsy &3 SBEOL 8B B' O {§ t5dekafy jHiEOk Rdds o
Cit dzO¥Pig@Yw € zOMmlsj edz' Gt 1§ dsdBy EAPRd&B ds iz Gee-Is
Is stc O©d3 ZHOdtsh! 9" HJ dzd Is+ 2 ftosHECISO )
[{W 6Ss}(PEt:s)('BuPy)s]  dF[fYW 6Se}(PEt:)2('BuPy)s] . [ Hd2OC s Qoalstster &
tcOfMlsotstcy dd3 OS] kHOdsM! L OW d € M d tc s oyQfidny
[{W 6Se}(PEt3)a('BUPy)2], ¢ tc Pt} (PEt:)s('BuPy)s] , O IsOCy j d3j detsinj @
[{W 6Se}(PEts)s(‘BuPy)s]  d eSEHPEA)s('BUPY)].

stesd] L Ok raskis(ddf JedH d &z0 &0 Isted! Isd dzW s
dLEzyjds oL OdditsH] 2Misodj §SHPHpE ) tefgzt af texlz'%f 5 d5f
4, -G Je@(HBoodzj j] 100  CodwéhOalzjldzgstspded Jf o] MRSt
O¢ydd Brdz earvHjdzjdz d trn OtOC Isj tcd sSEHPER)EDIpRHN dzts €

(Pj] BHd?2 ttjOSydji2, SCttbtsttOw BN dzO dniskyljj
{WeSs}(PCys)s] 1 2 + C oRES. O dkjtairs OfdRfthfist® dB " dzs f 5C OL Oc
Lso @ah g2 My CtedmsOdddyjMSd?2 fesHEzClk g

W 6Se}(PCy3)3(PEB)3] fMtsH j oy Oh d 2 dzj Btsdz: h k¢ i taded®)dh)
[{WeSe}(PCy3)3(PEk)s]  \HF[EYW 6Se}(PCy3)a(PEE)2] , O 1sOCy J Mmdzi 4y’
[{W 6Ss}(PCys3)2(PE®)4].

) sMOtd Sk ROd CtejddHd j $d&Ofisjtd j S
o 16y jd ©BELOL]Bs®E SHAS! dj ¢t dds e 6 df)
BtslsO, thetfhywihj dzj Slsdodesdse f sdzzyj dzeds 1 s @PC o E O6
Hi2Misedd tcQMEBER]e sd dZdSH(BEPYE] ( SBlzO2D) s ) L OMlk
[CpFePRe - dzstcd Mistsdy d3j Isddzj dzgj ddzd B doL sz f totsd
mMse MBS 1 9P dedetRBeSHREW)|PRd dzd BH{'BAMPY)e]PRs, Mtstslse J2B3)ls o j

87



[Met fissdls o' Hj &R p" £ itk s &b
fMlse j dzdzr | dz0 M jj clzbsH dptcdlgf e s tsH stcOMiso tstcd d3r
dz' 7 St dzj SMseo otsdz WteORBO. | HOdzdets?2 tcOB Sls,
dzd ¢ O dzH tseSe}('BuPy)el{ WaAD. t j OS yd ¥ o L O GSBEBURYR] M NERCY W
d ACNY toso sHddzd o 1§ & Of0eAfu Isoj difjjusicisdzitc j2 41 4O
) toj L zdz' sOIsj Cted Mis Odzdzd yj MS dj ftoesHEZGCIST t
Na[{W sSH(CN)] Ke{WeSe(CN)] LH:@. | 152 % ©OBskj Op
Hd dzOy d tsdzdzr 7 #O0Ae[{W$SB(ON)e] M( M & Mn?*, Fe&, Co*, O kO
Nao[Zn(H20)2]2[{W 6Se}(CN)e] L F2@.

1.3. [ SOt HiedyjMSdj S dzOfmlsjteds | S dzj SMr to

l jteor | toj dzscj desflstczSIsktedzr | HOdzdz | C IO
Cof dzj Sftse tojdzedw B' dzd Ytosdzzyjdzr o 1978 ¢t
NaxReSs, KoResSs f CsiIResS13 [275].1 5 H Odzde 3 toj dalsc j desb B C IS
5COL Odkzsf! , yYbts sOCd] Mt ReIdzj dbyfrvis i+ jtites) Cffsls
dZsedydzr &3 Hdzw e Odzse j dzdHtse BsdzdB H j d20 d o tsdz
JHddzj dedv ©COL Odzd ! ¢ Isdo { Shsedgtiudy JikS f@iip Seleigoetas,
92S*%2] (M = Na, K)  Qf[{ ResSe}(S)*%2S*%p0] , Mtsslse jIsMise j dzdets.
B dzd sz yjder fjteor j MmbtekzSlkteds j HOdzdz J
ReSeCl [276], Stbktste’ 2 OCy ] GBCOLOdMY COL HIs
[ R&sSESEYISECIY] . [HdZOC s OdzOdzd L dzdlsj teOls 2 tedz =
GtsHEZ Brdzd fsdzzyj dzr Istets2 dz" | -~ QldzBrE[25¢ @ dA8e&Xs dzd
(X=CI,Br)[277,278] Hdzv tHdtet L Se&lsstef 8L Y O, dazj HR
Ckzffr Moo jbMSdn d WwOdykzLMSdrn Eyjdr n dzj
fMistelz S Is z tc dz[279, 280020 dzef s bk Mis Odetso d dzd, ylsts { sts |
Ud MEddz ¢ dzOMmisj todze o5 CoBfY LI M BOE §f dgd BB s PR & O3,
ylsts fjteor j Ot Hiedyj MSdy ¢ dzOMmjlsdegrtcdgrhjj SCots diff

10 MmMiesHdwhdd?2 Hjd dLejfMmilsdgr dzdh:' -7 Odz
dzdHdzr | BCIOLHtedyjMEdj CdzOMmisjteds jJ € i3 dzj €
~nOdzr Cts6j daah detf ] - {ORze € 56 O X} (e h-day | C{dEFOeMm s j to d
mMetslse jIsMmilse j dedets, dHEI dzj tOL ter ades Htckzce s
RetcOQo dzO +3, O L OteW HeQ&XROMIs nisdzts @ (§ la¥nis @ B ljiAdARe 12
vO0Cdds sBtOL Sd3 HOdzdzOWY MdMmlsj BO, COC d H@BOC
MeHjy s, 24l Wsted3sOdz! dzs tslseo j yoOdls L O tsBKGO
ReéReos ts5C ISRy Htc]

etsjHdda ded?2 toj dedw, MESHJ ) Ohda f & ddRedkds '
XicOdksejd) o ddlsjweOlktj dzgj §dMHodss.

88



131.MOdz Ct5¢jdedHdz j S &zOMis] toglztizg v S s dzj

1311 u jted® Mjdzj deffsH jtey O dj R~ Odzr SsGjdedHT o) d

[CSOl Htedy MSdj ¢ dzOMmisjtedz § ~ Odz'MURRG ]} (daldad
M'4[{ R&Se}( S2)¥%S %0, M'=Na,K) , € 0¢ ilsdj yodztsm: or hj, o
G s WiBrongeb sd3, oL OdijtiHBR ®dedzd yj ME sets toj dedvw My
hjets N jdzsydetse s d3jHsSSH dedfO Isg) diff Iy dgtlighiE jictgyj z8s0 0 Afuts L
GOV CikzffO Osbtstese  toj H dzts )y M MRS if R ERe® d diad d3
ReSo L Od ditsH § 2 Mis o dNagBO:M] daAfaC@®:'d Is ¢ sy dzls Otedaets?2 M J
skztcj RSP Awu

[JHAZOC s, thdtseo dzZOY tOBBIO 5 ftsdzzyj dds
fdzj SMtse tjdedWw B' dZzO { tesH j dMOBrEDged @) dzdz® € zO kB Y ¢
Csoa0dz0 Mjtedwvw twOBsls, fdMmr o O h Ov inYiRBJ "
M";:ResS11 (ResSi1 = [{ ResSs} S*%12], (o  #L), M" = Sr, Ba, Eu)) [282-284]. [ BHh OW
HJSCO MddzlsjL O L OC &zt yojbsmw ots oL OddBsH | 2 MiIso
COtBsdOIstsd3 dzdIsdw, MmMltetsdydw dJity s OBEL ) g s
ftod Isj B j eBBHL] 1200

& @
t LAt OC B dzls C tod Mls O dzdzdReFeFPeads]?; MistekzClskzter |
G-BsisdC 5o 'Silzj Ol ts®OL Odzr Hdzw W fydzsfyls d
vtets?2 dz' | mMizdzt WdHT tej dzd W, 0 MBR2Ox j( d drdj
M's[{ R&sQ'e}( Q2)* %22 Q%% (e d #)M' =K, Rb, TI; Q=S,S9 B ' dzd § sdzlzyJ
SBtOL 5d3, dzs f tod9 OOjARE288% O I tistelgj Is&ff) MiisTs oo djdr

COwesdz0 O B ®Q( &) EHELDQsSCH0 SOCyj f§tod Mg dak
o Miss Obdshi jtor fjccoBHELEEHO dMfsd Lo Oc
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LS LS L=

N N N
t d#2.AtOGC &R dzls € tod fls O zdzdREDH QR EEC skzter [ {
G-BsisdC 5o 'Sizj Ol ts®OL Odzr Hdzw W fydzs fyls d
R sz L tso Oded j H Odzdfts As Colj I ttsropfrSud]j dfdftevd  Isttctds 2
toj dzgdw f Bdzjj Ctikzfd &3d COIddOBd, O dd3j dac
dzj dzd v  Mi5RER10 0 dOMU{ ResQ'sh( Q2)*%2Q%%), (te d #8)M'=Rb, Cs) [286, 289]
ltod {ssds SCOLOdksf:!, Ykt OldBsM¥ jted®, o (it
btstesds ftod WsttdRdtess Odedd Ikts2 ddzd ddzs?2 S tod il
totso Odadets, yYbts fted fteso jHjddd MddalsjL O Mmkdz
HistotsH AR t§ fnd o j dzdzs  ff tRIERaB,j lsdywIlsth Oa ©®j &3v ¢ OC
Efmdzso W R, dets © ObditsMy jtej Otec tsdzO, -sBsjcdddly hdz
i tc s H RDREBS:2 [288].

Ay
ARl

t d#3.AtcOC d34 dzls ¢ tsc[fr]lsOdzdzqReb@d}in)S‘aQ/zQa“ﬁz/@‘“uglzC skzter [ {
OisMisd S o 'Sizj Ol s®OL Odzgr Hd&zv WihdsMisd
Il satydB3 sBwOpFesj By d Mizd WdH tej ddy M yj
9 Oldism¥ jit] Otec tsdzO, aaResSeh M ras Higtls st jicd® ts% Gz
BsMY jtof MjtesoHSesHO (todaBiBdOn £ ddastc O tsd f
WOoL " MEsiReSxs (O @s{ ResSsH Ss)*2uxAS2)*%2S% %] (te d #1) [289].
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/ / /
/ \ /
e 4w
t d#AAtOG B dzls € tod fls O zdzdREFHS)EASIMFBERF s Zter [ {
O-BsisdC 5o 'Sizj Ol ts®OL Odzr Hdzw W fjdzsfyls d
I HOdz' dzj 2N j d3, jzdlg Odg'ddptsil d3f 1 HEEP s O tedz@ g T
dzd PtsB 5G ON j dzdzOW 2 Ozt C5G j dzts 3 OtseRtsd)® Nj joddz'( In j @
Mj d§Eizsc Oh jdzdz' 2 otHBEKESH) 850kBd, sz

MsOdzadzd yj MS d 7 RS2 s @ Rf[FResSs)3E,S%)) [290], CssResQis ( d dzd
CssQ[{ R&sQ'sH(Q2*¥er2]) [291, 292]d CsioResS14( o @so[{ ResSs} S%]) [14].

1.3.12. v j dzdzztedH T toj dzd W

sO¢ d dgtsHdHdz | CdzOMmlsjteds jJ SCStdifdzj CMyr o3
~ddBdd sCIOL Htedyud MSEdr CdzOMIsjtedz = S B dzj ¢ Mt

s dOMmistswh j iz BwBsdRj dzsz o dzdlsj Okt i df
dz" 2 Isj dzdzlz o B CRsPedafl zdRefBk} Ter] , G HJ W tc Tesld3] fdasw L ¢
) 7ded ¢ OdzH OB o § 5dzd dg i BREHAIS, 28k terckdstizjtc M & § H d de,
Yosls 9L O0dhisHj2Mlsadj ds o3 IsOdzdzd yj ) S8DEOEA Qs jodzdfsw
Holzm da HJ dz!' .

{ dM5AOCds) dals Ctedis Odzdzd Uj MS 52 chglTez S bkzter § ¢

1 O dzOMistsw h 2 -drfefeadiy) dalds SCARA] FA § etsfmlsr B0 Isj dzc
Otsiss COdsEj dz0 ddzd §MjoHsEOdEE  j dso') 298] o
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sfdfmr o0jlsmw §dkzyj ddj Mdjh Oddsts cReSE) Jedz) dzto Is
BsHj2Mlsodjd oBjlsOdkddyj MSsets toj ddv, M dj do
20 dzjHjd . [ Odzdes | sty fnlsfteli Sl to A2 o dizRiEeE? 2 t6 d H
132.MmO0dz' CBCOdsEjddHdy j C dzOMmisjtedy j St dzj §fr

Il slsdzdydj Bl RO0d (tcjddHtss twjddw d dna
Olstsds’ tjded¥w, ROdz C8Gjdz0O d COlsdtsdz ) Is Odzd
qLEzy] X s&@ditsc j dzgdHdz j] C dzOMmisjtede j Stsosf dzj e
Yylsts f sH Mzsotsdy AnOdzr SscOdzsG jdzgdH 0 Y SHEGOL Iz
Codi3fdzj $fr, MHjteyOhdj o Moatjd MsMisOesj H
sO¢dn Mty HJ Ol dDis sdtsc zls o Mskzf Ok! ¢ O¢
Hse, kOS¢ dsrdsmIs@§isiglsdi O

O i3 ftotsmisr i3 ftojHmMsOoadlsj dzv &3 7 Odz' € &
toj dzgdw wodzws Isfqw Ites2dz | R Odz e Odzis@ jdzgdH Tt
HwWidsted Isdff Otc PlrEhsor Odzr S jdze d cO0Odzse jdz. wtc] !
Coditf dzj SMtse toj dedw d d3j dedets 3 IstsH ' sTHaBraRr ] J2@BY
d [ B} X%| (X=Cl,Br)[277,2788 " dzd B dMmOdzr § jteor di3d. [
CsejddHtse tjdadw, nddd¥w bdtscOdscjddHtss d f
ndBdd Isj dzdzbtotsE OdztsG j dzd H S0 .

1321 uj e MJjdzj demMsH jtey O dj - Odz' € tsc j dztshgry dimfjHdd
vtets2 dz" | nOdz CtsBtotsdzd H "eiBrig j [BZ9]" Re3pBrE) I @oda|
[{ ResSesBris} Brd,Bra]) [296], ResS/Bra, ResSeBrs (d dzd{ ReQ'7Br'}Bra%;]) [297],
ResSeBr2 (f d4gResQ'6Q %2} Q*'212Braay;]) [298]d  65@Br2[299,300]8 ' dzd 1 tsdzlz u j
~SHY dL MK MmMd Misjrndd stedud M&dna Ctsdzdyd mis:
fted Isj B3 j teDIs®kWOden. S0BHEBE d &3 5B 6SECL, s dff tBdf dz 4tk
sBtcOL dFt? CrddzH | deffdtetso Odzd o C o Otyjokys OBY zd
Hos2desdz dLBrMIsCj, tsmdzy yJ c[E1].M d3j HNdzO WO, c tcg o K
Hdzw ff sdelaeysj?2ddegf Ve R Odz' Ctsn dzstedH e toj dzedW o tots dz
5OndstedH ). dedl"t QEREBEH J 2 Mo dJ &5 MBd Md Miss) = &S
sOdzdzd yj MS¢tse s tejdedw d rOdz1186 AdeO B e )i digs jj
HEe hdj ¢ dzOMmisj i §SCIR RegFClz [302], ReSeCls, ReSaCls ( d dzd
[{ ResSesCl'z} CIF%.ClRy), ResSeCla[297]d  é8@Clz ( H dz%Se®ReistczC szt O sk
sl tsMisOdz dz@ 7 ©OdzO dzts ¢ ts5 ResSESefuie) S P R aBv3PH} v € C
stesdi] dzkeyjdedv btes2der °» R Odz CSB8GE Odzis @ j dad
dets edstf HOdz! desets fMddals j L O, Ctlstster 2 SsOC Y j s L © gzl
sefassembly) o d&dlkjtOlkztc] oMmlstcj Yyor Ismw OB S
dzed2, OS¢ dOL" 90 B BB BjlssHisdy ACtsdzH j dzZlmMOyd d
B desdz f OB e tOL 5o Odzdy!] iz Rz@ B dztsfylsd L
B4 dzt M j 2 delzC dzj©OdetAs o j A Odzr ftedd3j ter CtsdzH
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CdzOMmisjtetseo ddzd Ho kR Istejmi WHjtedzr o (lstej ¢ sdz
yd2 StdzHj dzmoydddrw o j bty pts@ds ftc@z dzj 5B R S+
otses fteoHESCIO, Yt MeOodzi dzd®¥ M tj OCydw dizd

o

A Ly

t d#Mp.s sdzH § dzZlOydw Istejs BdWHjteds n ( O) Hobkrn Istej aWH,_

s OCts? dBjIstsH BTN dz MY j " dats g’t&q’ﬂjs@dzy fizts B tzts o3y
1 Of ted o34 to, ~nOdz2 CSsBlesd3dH dzr § C kBl PRicdz’ S, ¢ SA3
f sz ydIs: CBdzH | d&zMOYydj 2 Istej 6 sdzy dzaBre s 1 SdrrO fryls
ReBroL OGtelzy Odzmw o CoOteyj ok ORBIEzEzZE Misofpl nked
shjes nOdz SsejdzdH O MoaddzyO ddzd S OHBdw, f 5
ftod Isjsfjec@ficjfe8aABRIdd §s5ddds ¢ sdeHj dzi
ftesdMmMratHdl LORNjddg @ tchdz@inldz & dzizdfc Oz s dal
dzz Y dedz" § Mt Hddzj dedY dHJ delsdyds MmsyHddzj dzd™W d
cOsktcdzse s OB Zdzt dzsc 5 M d deBspre [2D8, dA9] {f korHsdg®T Bt
CtsdzH | ddOylef JS O s ftod MEkh jMlse j dedets Btsdzi § dzdL
1100AC, Mstslse jIsMmise j dadets) . vOCdds yj BBEBOL
ResQ4Brio (Q = S, Se]304-306].

vyilejtedzr | R Odz € tsds@det®Od jzdzdsHyw  tf jtedfd Yo o j H j d
M3 M! ¢ Odztsc j dedX tschlKiz] Is @ lazitzitsh, KVIRb, Cs, Ag, Cu, TIM" =
Mg , Ca, Zn, Pb: X = cCl , Br , | . v O0¢ Bl O
TI[{ResSes}Cl 3] ( GEERESEsSe 332 SEF32CIR]), Tl[{ResQs}Cl 4] ( GEBesSesSe”
%2} SE2CI1%)), Tla[{ResQs}Cle] TCI, Cs[{ResSe}l 3], Cs[{ResSea}X 4], Csi{ResSa}l ],
Ca[{ResSe}X 6] @sX, Caf{ResSe}H 6] ICRA (Q =S, Se; X =Cl, Brj300, 307,308] 1 {f tsfc
shjdg3 B dzts Mddzlsj L dqetseo Odets dgdztsy j Mise s Misdzj 2 €
h dsdtsdzdc Odzn dzr &3, 1SOC d Mt Md3j M QREERLXF] EMOdzH C
K, Cs) [296, 300, 309] Ms[{ResQ7X}Xe} (M = K, Rb, Cs)[296, 300, 310, 311]
MU[{ResQeX2}X6s]  d'[{R&QeX2}X 6] (M' = K, Cs; M' = Mg, Ca, Zn, Pb]296, 300, 312

3171 M[ eQsRapX 6] (M = Li, Na, K, Rb, Cs, CuAg) [300, 317319], GHJ Q = ¢
cl , Br. l1td {btdz SttdmlsOdzdzdyj M oOow MmMbtickzl sk
fjt] StedMmMlsOdzdzdL Oydd dL otsHdz = tOMlso tsctse, o
mMElsmise Zsgsdzj € & dzr 9 SH' , OXDRetSCEHGI6  [313]C ad( H

93



Cg[{ResSeBr}Bre] L®I[311]. 1 jLotsHdz jJ VyYdlsoajtodzr | Mtsj H J dz
dzd j d3 9 SH TG W jzolsQ-10P BIZOS O

14 8B" ydatsj Msj H difBedBPLLIAN)RM)ls OprodztK § tsdzlz yj dz
Mlsedj d3 d3J Is O dzdzcReGh,KCIt] ¢ &5 dAg f3gdedizl Otodzts?2 Mj tor o 1
Csdzdyj Mlso © otsH' Htod Isj B jBDskztcy 850UC 9o Ik

1322 U j zdzztetscOdztsG jdzgdH dg" j € dzOMlsj tede j €t

mddBdw Isj &zdzztetsE Odzise j dgd Hdz' 7 C dzOMis j tede’ = €
dzd yOj lsw sl Id dpf deslsPizse j dzdHse . 1 sdz b dzfyls
Zded C Odz dzgr 5 d daj dd3j . ls Odg®azsctse HAzW HikzGEcC

1LO0ftdd3jte, ©® tjLbd O] tj @fylsd diel tes GT
Mstslsdzsh jdzdd 1: 3, LOfOwWdzdeg » 9o ORI EdZE d d2OcG
dzd v s iyEeEGhe] REacCl, Sslkttr j &sckls OCYj BT
[{ResTes} TesClig)*3%ie] d sled(Ree)*%(TeChk)%] [321]. 4B jHJdzj dzedWw B
dL GHdsEs MddsjL 0 d oL ddyodkdfn:' (& ¥stdj
C dzOMisjtoder 7 Stk dzj S Mso W odgej v  dezO deciufdfini© dadz
Htso s, (TBBEL)? d ( D'eCluv OS] BM dzd sz yyd d&' Isj dz
[{ResTesCla}Cle] d eTesClEp(€eCl2)Cly) , tBteOL EZ8 M djmw ftedscol
Oy ZOotsds Te Htod Isj ok jtcOlskBA, 38300 d 450Awu,

RfMAtHY dL IstesBrig ¢ sjde esasOREBSH j 2 Mlso dj &3 M
(Mtslbdetsh jdzdj 2:5) fted Isj s jtcOlsiztej 450AC |
zlz t6 ts G O dzts 6T§eARRI)BR §821]. R dalsj toj Mdes2 tsMmiss j dzdzts
W W jIsfqw dzOdzd ydj © S &zOMmlsjtdzsds S Olsdtsda dzj o
ZztetsB e B H 6] deffed(Te) e P Bf{ Be ( sdzkzyj d § td
ReTeisf) Tezod MBsmsisdatsh jdzad d 1: 2: 5 [384kd sOCHYj eQ ©OF
Hj dzhoydd B dzd  ¢TeuBefBug df804] H{ R © dzd ts dzdz’ j ¢ 1
[{RecTesBr2}Bre]? d [ ofebBes}Bre]' [325].

[ Hddemls odjLdadg fipls dz" 2 dzO fMj etsHd" M dzd?2 HJjde s
Hi2Misedj ds { seddeptsfdas clisj B © QARG 6 j} @40 OALS o5
SBtOL so Oded § Mebeg(ed)itlp, dzdeH j[ {BRedz tsB dafhtclzy § dz dzd

1.323. mOdzr S sydOdedrHdzr | C dzOMmlsjteds j Stz dzj ¢ M

(hd BHdddB doj dBBjdejd o0O0yde" &3 CAkzOMMsds Misj H
Misjtedz" | SCtdfdzj SMr toj dedw, Is. j . @NGjteiaffdfjr dzd Wi
Mtsi Hddzj dad W , 4J{ROeSeSa-(CAFE KIJ[{ResSE}(Se2)@%2(CN)%] (tcd 7 O, B
B' dzd § sdzzyj dz@ 2ffts Rig § @Ssupdsch jRsenIs o j dedets, M K CN
1:2. 140Cydd ftotso tsHddzd ' J[iR&EH}SIS(ENEY ) tcPls & &Y (
Ki{ReesSes}(Se2)22(CN)a] )  ® Isj ud @471 7 Oz ldds@ " j § d Mfdzj
ReSTKCN ftede jdzts €& dzj Sy dHOdedz Bz toj L Edzt sOIk
fJjtOlsktcr BGBtOL 28 IsMw tOL dz' | { totsHEALHs ™ to jtd COLO
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Isj B jcOOBWE] TFtwosdMasHdl BOL S9 Odedj dzj SB
dsets CtsBHREZCSHON)E , ftojHmisOodkvesh jets MBS
OBt d adj te@ls tOBE R toff e OsCls 0L Hisd U BEBH A
lted fddyjddd Isj&fjtOskzter tj0O0Sydd HE 6
Csi[{ReeSs)S¥%(CN)%] (o d )7 §329], Clstster 2 dBsy dzs OMMdizOIs
dej 4 ¢ t5 dzkz W{RetEHFS T CNE).

®Re .g:
&
“—e ¢
0) B)
{ (BN t6OC Bj dzls § sczd Bj tedgts? Mtk Clsbkts’ S Od CtydOd
O) 4d{Res( £S)k}S42(CN)] ; sHRes( ESep}(Ser)22(CN)y ;  fd{Res( ES)}S22(CN)4
s ds Mided desls j ek et yd Ocded W dg §  Oded 5 dadz
{ResQe}(CN)e]" ( Q = S, Se, Te) B'" dzd fd dzBBr REBEBY O dz

d Has Mttlso j[ISHEE2(jdAEES PG Hj d feddkjtt SOC dz
LOded ™ & € dzOfdsy tetfpittsczdfaBePris @ OR e

{ BN dBO o' tejL Odd™ € dzOMls j dBdaisec Ste OfmtteddO ofjL K ANz

)] SBOL G Odedj 5 Odzed BSHEYEs CdBY dzj CMO [ {

1 jf 8O 20y dz &5 d ddzlsj B Ptz dg yif Ol € i3S @
fdzj CMse tojddw wodwjlsfmw ddsj dzozBN-cizPaiRdadtse O dis
sls S0d SsydOddrises dsddeH | ZOTd 4sd, ?E€BE@
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ydodedzr | fsdzdd3j ter dz0 shdese j ¢Pdzi € i5tye O tizg dzde
deso f jtojrtsHdE = d tjHStSL jd3gj dz dz" 7 o3 s Odzdzts o
CNetkztffr, ojfMm' &30 ddetsesydmdzj dedz" . 1 sMC sdz' € L
hdtedzO  tcOL destsBteOL dz20, Ists teOMMdiIsisted A3 H Odzdz

I'fiteo"§dj sOmsj Hddzj dad W B dzd f sdzzyg dzf
[Zn(H20)]2[{ResSe}(CN)e] L 20H  Cgfls tc O-B&fHO)2][{ResSe}(CN)é], Cg|ls tc ©-dzfn
Fe(HO)J[{ResSe}(CN)e] L 1@ H [333], Cs[Mn(H20)]3[{ResSe}(CN)el2L 9.8 d
(H30)2[Co(H20)2]3[{ResSe}(CN) 6ol 8 .2B[BB4].

l HOd dzgj2h jd3 B" dzs f tsdzzyj des Rdetsy j Mlso ts
tcOL d&3j odetsfylsd (0D, 1D, 2033533, ffdMmMOdeds = ¢

l Bhjd&g MdzEyo] MddalsjLr HtesotsHddzdm: , df
MsskismMlso e h dj ¢ zOMIsj tedzr 3] B @&dA¥Ed Q ILCElIsdits dz
o dd CaBHBI OF Bdzd Odsd dzgtso, s OC def) [389P S HJIs dbaf plxizidal
(dien) [340], Isted ! Isd dzj ) [B42]Q[O dfdde O(dz! dz' B j & tc @ O (5§ s
(threo-tab) [342, 343]

1 BB MsjHdds dzd?2 f 3d &i3j sOkzdzOBd, SOy
CesydodedHde j S dzOfplsjtedsr §j Stsdi3fdzi Cr d 4f 4 dz
dL o fsHd » [3AMHdadstass o L ) o34 M[F46]af Haef O b s O3z

[BhOW &jlsHdSO MddsjL O SCtifdjSMmtses M §C
tej OCydd oLOdhBsHj2MsadwY otsH 7 QNDONS§*Hifc toots H
& &3 ddzd OBBd Owde GO Olpss stEPls Odzdztso . ) o d
tedtelzs W dd3d dzd c Odzh GlEpt @ bn, 1 Ahénd € dzd g hted dz)
HSB Qo dzv jIsfqw  dzj f sMtcj HMIse j dzdes o tOMlse st ) ¢
9 0dzedd tOMmlse stetse MisErn 2M ¢ idOfifisg totdd &Jd OUAH s dfids dzts
SBicOLtso Odegdj dzj cOMlseostcddz3r = BMOHSCtS . | dzv Ist
sMOHCO d fodkydl: ®EsdsCtedhsOdd , ftodcsHd
tcOL tcOBBIsOdets dzgj MEtsdz! €85 YBHABHBY:

A udzj" do Odizddpts MgOL B O9 dzj dzdz' 7 ttOMise tstetso
sz tsBtOL o Odzds SCtokf desCtcd MlsOdzdzd yd ME segts ¢

A stedMmMlsOdzdzdL Oydqdvw dzOMdzOdo Odzd j &3 ttOMise to
fjtejlbwyCts?2. lted 1 Issdz Md3gjh jdedj twOMmMlso stcts t
WkLdd ttOMmlse tstetso ;

A stedmlsOdzdzd #s@tpPr dzp R UlstclzB sYyS Of dzOf s dzts s
dzZ" &3 6 jdzj &3, yYbts OCYj] ftedeossHdls € d3j Hdzj dzdatsc
HdWWELdd yjtdjL ¢j dzi .

133.f jlssHT Sd®RdUuiMSt2 BsHd¥dSOoydd € &zOfmlsj ted

SOC & BSIOL HisdyjMSdn S d&OMmlsjted & € td&f dj
sO1 Hisdyj MSdr CdzOMIsjtcdz » SR dzj S Mso toj ded W
BiRsMisdSso' 7R dZdcOdzHise © C &zOMlsjtedzsdd WHis) . ]
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WHtoj IsOCY | Wzjus@BOO@dd dapOMmists Misf tetso sy HOJ Is
GOdzH 59 .

1331 1ORj M jdedd Isjted3dddzOdz' dz' = ddec OdzHtso o ¢ dz

tdOSydd LOdI N jddw Isjted3sddzOdz' dz@ = dzd ¢ OdzH t
MistcOdz] dzdzr = RBiIssHBe 9 0Ot! qotso Odgdsw fipg W MiIso €
d Hdzv eofjm MIsOdz dzfr » ¢ dZzOMIsj tedzr » C B dzj € ME
Htse o C dzOMmisjtedzr » SR dzj SMOR toj dedw sy dets
stecOdzd yd MSdrm OMoBLdlsy &zv 7, 2)09t®OF 0O Y tpdsdizdss
13311t JOSydd o BttcOdduyuimMédns ©OMIso stedlIsj dzv n

JHdO dL fjtter s tOB®ls, fidmreoOshoOw L Odgjh"
sfkzBdzd C tso O@M. HOIEG 4521 99 7 [3d8H g OnisiEy! jtOB tsis
StsdzySsdy ¢ s jHjdds yjdzsets ydqscazO dmmdzd H
HOdzdzets?2 MilsOIls! j Oolstster dMmidzj HNSHR2cE6} 6] L iy df Mg tH
tcOL dzdydze" = Mbsjrdtsdsj stedyj MSdr Mstsls tdetigh jddzw o |
dzr 2 Sod3fdzj & B dz §f sdzzuj dz s{RecBepiisis Hip il Mis © i I§ alt
BuaNI. dlssdls 2§ sdw dkzls! , Yybsts o twjLEzdz IsOlsj H
sCdfdzw jlsw CdMdtstesHid atsLHEZRO Hts 230 fgsfy
cduydets?2 6] OCydd Hdzv ¢ fRdpSs}ljs]te daste sty d jsdiglf vdzj dzifn Of
SBtOL Izjlsmw 2 4NJu[{RetSdtl] dzj Tfipls(sBeuy 2 o Moty tyj toy
ftesosHY tj OC yderHI,L O@ABjo jldzdfv foditcdas?2 C dMmdztsis .

s OCdd3 BB ECOLSAs ] 99 Lt dLdigid)j{RdgSs ] W M( BOL dzd y
Ud Miso ey ®@Eto " Hj dzj dz" € dzO fg I JOidpid)[{ ResSaREY)4bl] 1§ cif
/Is tc O-fARpsSes}( PEB)4l2], [{ ResSe}(PER)sI]l d  ResBes}( PEB)e]l-.

Il HOdz dgj 2N jd3, OdzOdztse d uals ojj HJjfrpEy dzjfmH HsodO=pdievts
ndzstedHdzr B3 C dzOMmisj tede” dzd S A3 dzj S MOB, o wWJL
dzd?2 M 6B M j 2 R&SH(REEEMHD[349]d ResSs}( PEb)snCln]? " [350].

dissdls slsdifledist Oubfdedj Ijted3d zOdz' dz' = Olst
ZdecOdH' , fsdmMAatsHdls B tcOMN)ERGQXG Mpls Qdetlo dgjsd

Il twOoOpE8kQo stster fHtoso jdzd oL OddBsHj2Msadj df
(BwN)3j[{ResSea}le] , O 1OCY ] (todzzyj dzdzr = Mtsj Hddzj dzd 2
B tcAQBFsd dzAgShks, ©® Mdcj Md Hd- dzsted3j sOdzO d Oy Is s dz
yd?2 fdLh ot BOE]EY Gdg@o ogsd) Cbd  0yj s d
Mlsjtedr o € tBISEPEEN®ECNE{?Ren = 0, 4, 5). I tdj
L Odzd, Uls B cSHPEBMECN)(BIFR Hd &ZOBd Uj MStd o OC kzt
dzj sz dsdzy Sdz Oy sOupd ftefdD M j tedf'dsy tc§ s Y dzj !
[{{Re 6S€sSe %2} SE2/2(PEB)s} 2] (SbFs)a.
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vbEls' fLyi oL OdMEiRdSeNE o dJ unfiRedSal(PEL)l] ¢
AgSbro f tod fildlglfiHs ordf A ¢, 1 f & [, Isted d3j Isd dzOy jasds-dz
fdtedHddH.LClo B dzd  § Sdzlzyj dz' ¢ Balfe@@pR)M'd Y PR
[{ResSa}(PEt)a(L)](SbR), Ml e j [l 85Rldsasts 8 s 5 & sy of iy dz
[{ResSe}(PEt)a(L):](SbR)20 H d zOBd yj MSt5ds o OC kL dgj o aayfdpfy d
/ls tc O-HERe 6S€:Se %/} SE2(PER)s(MeCN)} 2] (SbFs)a.

]l sHsBdZr 3 Bt OL 503, ¢ d § welugSe3(BE®R:I]I,tc @ digle tis@sdsh
[{Res( £Sep}(PEts)al] ) AgCN o rmdtstwdimlstsd ojlsddj dj E
[{Res( £Sep}(PEts)s(CN)](BPhy), y of i) Is tc {BER £Sel}(PEt:)a(CN)] , Mtstslse j Is
(ftod MmMd dalsgSer(PER)E(ENG](BPhy) € tOMmlso stelz w)EBBID o dzv dzf

vOCYJ B'dzd YsdzEyjdzr ¢ jtear j d3j s Odzdzts tc &)@ dzd
fls O 9 @Sef(RER)§CO)](Sbk): d y d-/Mis tc P REESa}(PEts)s(CO)](SbFs)2 [354, 355]
[ dzw 1 Ists@ts dfmna sHdz § C dzO m ESgHPEL)s|]l,  Uftfinis fc @ dizji
[{ResSe}(PEt:)als] toOMlis o SiEW, dzdic i&tts 6 Odzd CO, H B® O jz
tcj Bi"doOdzd ftcd SCBRBEOIdS2 Isj B jtcOlskztej o Isj

[Hddds L fsmdjHnddr Ss&fdjShss, §sdzyjd
ddj &5 Isj tcdsqidzdec @R 5ol o d fsddskls MispEj B 8O dzWA]
[{RecSe}(PEt)s(OTs ) ] OTs § tsdzz yj dzdz’ 2 aSeREd § J 2 figls dsdsi.
MjtejBO® o nhastdhlstd dj[RSGd daL »j sy Qdzdrdd D¢
fdzjSMm BT dz M sd LsoeOdz §ted MddzsjL j € tSugfsizj
(1,38 dM( B4 &3 Is d etby ded dzh tots J-23ffdzcPH jsdi) , oL Od di3tsH J
1Codo OdGME®MO disi A o C sdB&Ods?2 NOBGO, 6 BE G
B &z ff sz yj dz § dzOMls jeSmitPER)s(SIMes](Ods) B57]. [ URE Y | C
foso j dzd HOdedzk® toj OCydy ftd Bsdj SMes] MésS Yo
dzOctej 9 Odedd) d oFf HJ dzd dede OHBEESBKRE ASIMesy| OB dzj
C O fldsee jdatssshisdz f tesHEZC SO,

[ tlzce 52 dz0z yWeBadakie todztf f 52 iz y j dets o LN)g{BsIKICId M ls
M ftesdL oHdz d3d f d t63583G0jz0 [B "fOdi'tc @3 dsdesidf C © L O
BsH j2Misoadd ¢ dzOMmls jdte dzts dst€ tsWPs dstfedz jOMAJQ j ¢ B 5
Cdygwyj dzd d . ltod 1 Istsds, dzj MAIsIstew dz@ Bz N 52
Hd dzts dzdh @ yYyOfmlsdydesy L OB jdedj Isj tedsd dzOdz! dz’
M3 Md JtesHEzCIsses d dzj sBrsEgesmMis@L o ;s dzy dzE w30 I
sMdo"j dL sk ter NY{Bef¥jdrd § Mted B W decdfth df tdaf Hiflidz 4
dzd dzff d ted d dzy o T Is ) P-dppfif &8 d3j teMp[{Res(Babp}Clal] (L = f$-dto
Yyq Odetsf d tedf H Isf fialzy dAte(d i dfddg, s fdzO d3d dzts B ff f td dotef ofi-dpdzfn ¢ 4
fdtedH dafyldddzf dJasdHdde d § oL ddz) .

Cls?2 3] Cutbkffs? Ooktsiss OdOdsedyds o ok

HdW W ddztse " o3d IsJ tc d3d dzQRCHIEPRB| dPJCEHRED) Rvd3t= 1P h
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6)[361,362] ¢dolstster YCOLOdzd, vylsts H JWOEMItefOdz dzj dif
COC d HAgW MY ddksdssSMdH' CtttHdddsdf s it
L 50 Odzd 4 o3 C s i3 dzj SIph 6-BP(CH)RPR)RE™ qd
[{ResSa}(PhoP(CH)PO)PR)mlsim] ™4, o Ists otej 3" COC ftod ko |
Mets2 yjffd H&Yne d& shif ez msdls MowL ' o Odzd j
CzOflsjtodz &8 "Histsd ] B tcOL tSaO(cEbhH(Chh)RRR)GE 8431, ) ts

 BMisOlstsydes dzj s §  YyozOHBJ Y st Isj toe i3 dzOdz' dz"
NJdze o [BRBBhHIststecr Hftotso jdzd WislstsddzHzydtetse Odz
Isjtodkd dzOdz! dzs e s Ols s BO R dzts to QN)HReSHOD:N Is jz® dztgzdzg |
W dfdfized H REE®) (88 Ovyjlstsdzj . 1ted Hdzdlsj dz' dztsds tSB
fts?2 Bshdtsfls: ¥ 100 Il IjtRshmisOldtess Odzdzts G s
fdzj €y d Bisdz! h t52 dqLB'" sts¢ stec Odzd Ud ME sE s
(BusN)s[{ReeSs}(4-PhPyCls] fo ®0 RsHBsd. | Odzadetsj Mtsj H d dzj dzd
tosds RnOdz s j dedHdesets G CSMOtej dzd j o tuGjtds j CtodsGoiidds
UdimMeédds d fwis! 8 Z0O0dz Stsej dzgdHdz 3 Isj ted3d dzOdz!

l sdzzyoj &' j 5 sfdmOdedzts?2 o1 h j B lstsH dz§ fi
HsMlsOlstsydss HsBdZ &3 ftoj SkEtemMsteORBd Hdzv fiyd dzls
dduj MSdid IsjtedsddzOdz dz¥ B dZdcOdzn OB, 5 Odz
Misjtedy © Sty dzj SMtses wsdzdeHj 20 d otd ¥icO®RO.
Hd dzd tetso QaRinjs jTedes s S kf dzj Sk wWodwes s &OBd
2O Htkzedj ddcOdzH'. vOCdd BBOL tsd3, sy dats
[{ResQs}(PEts)n(MeCNXin]>* ( Q = S, Se) d oteadz COI: drh o
Wddzoid. ltd {EBHE§EIuiGzgdzsdgL O wo dw jIsfjw G
ditsH j ey O d8 CdkOMmlsjteder 7 SR dzj CMse o i@
SftejHjddzdzr 7 BeOdzdujmMSdr ftosddeOdHss . uC
Uj Mo ts tOL dzd ydzg' » ¢ zOB)B g ®REHPRB(ISeckff" Az € AFEN, Myt
fdwedu dded 4 o4 o-8 dff dltc, d2H d dz) -B H(4Bfda] te dlH, d2dz) { Is d dzj dz
BdH, dqLddSBlddOBdH, dqLtdd¢tslsddtss OW ¢ dfdt
COC BrgPEOMY OOHOKROdSOdsd ¢ sipt d tptes s dgf dzd ¢ O
hddsd o Mmotjds MsMlsOo j IsjlstsOls[50, 852036886 dzj dz d ¢

s Ol sydes ddzls j t6j MdzOW ) ted [352RBQ 377 dai[ dzdiz -
Isj dz' des?2 GftsB j dedatsMis' ¢ Hsdzzyjdedz" » o 1 Isdnr teC
COyjmbej IsjtediddOdz dzr = dzdc Odzi s f sdzd H § dzls O
HECIktse to OCydd st Hj dzv jjlasyvj df rzdeEdtsh) ldzontdsdg e
&' = Oyjltddlsteddz d » dzd ¢ OdzeH 5o eSePEPMIBEGN dzts
2d Hj dzZsOlsdzsfls! 8 tsteeOdzduj MS et dzd e OdzH O.
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v OC, dOf ted @AY by rmas@iisls figw Mddelsj L d Mmistets |
o C(obti' s CdOMbjtd j YwOcdk) ds' fowL Odr Is,
dL o sH dzr d3d dzd-dfO deH@BzOem IsH e dz" | tsdzd 6 tsd3j tedz’ j
BB 67 {SEIL1RAREL)s}]* (L =B ¢ fod &  dzbifyy 1,28aGf il fted H d dz) ¢
(4 5pyp@H>) d -8 4 ARt d H d dz) -py0gds) ) 4 ,d4 O ls tc HesBeplte( 4| #
bipy)12(PEb)s} A{{ResSes} ( 4hipH)m(PEt)4}]®* 0 Mistslse jlsMisoze h dr Mt
dzd dzj ? detsj tEAR)sJ ded §  (

B)

{ d M4 lstig) ded j € dzOMls j tcdz'sSa} (H 4haz)dgRES)s} [ OR e
[{{ ResSe} ( 4pyLobla)1APEE)s}2]* ( B) d Isted d3j 6O
[{{ ResSe} ( 4hipy)&(PEk)s}A{ReeSe} ( 4hip)A(PEE)}* ( 9 ) ;
Bed oBHBEBEHO d ! Isdd i) S sV detdiscO dzH s o

] MisOB70] ¢ d MOdz s Hddzj dzd v . yesds
[{ReeSa}(PEt:)sl]4(SbFs)s ( L =-b By 4-pydCsHA D  4pyLobls) 9 (Blstster
CdzOMlsjtc® MoewL Odzr © yYydsedz stccOdedyj MSdd3d B d1I
CUGBSs sdBBOd3 tej ded v d3fe § BPYzdztssCaddNf)ds) tdeddts dflz ¢ Ols d s d
By dzs §ted § d MOIs ‘sSeflisigBfie)dd’. [ { f Be s sdzi § Mty dz
CdzOMmisj teder § ¢ SeB}WiAPEYs}e{{RdeSRD 6] ( L =-pydHa &

4 ,-gyfiCoHs) BT dzd ST dMBW. 9 HpPHOLSHJdz ¢ zOMisj to f
tej dzdvw M hjiflss s MM Hdddd ¢dzOMmisjttodd dsfMmlisc
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{ dBulstesj ddj S &OMmis] tdscs vy dRaSa | j4hiSHHePas) ek j Is ts O ds.
BBsd3F oBHEBSHO d 1 Isd ®Fkd]J fdstOf fOrdz” dzdi ci2® dziy tha

t dBlulstes) dzdj Itod Bj edese s ¢ k@BpHPEDHL)6)E]*,¢C Ols d 5 dzO
L=24,6lstedff d to d-b,23HRtcd OL d dz;
R oBHBEBEHO d 1 Isdd )] st D] Odplstd ck® dzm tha

I fjHmsOs dzj dede” | SB1OL b @A s dfjsMtej HMiso
ttso BJHEREOEGRss T 3 Gt Oded yj MS ddsd dzd ¢ Odzv Od
dw, o Cobttra Istd d yjlb'te] C&OMkjtds & Wt
dd H j dzls Ols d¥ df373kd ¢ OdAfidsEsk] 67 Bsckls BTl 5§ df)
[{{Re o £SeRH(PEL)s(L)unn?™ (L = 2,46l 64ff d o d-&,3HBtcd OL ddz, n -
5,10,15,26is j Is 6 @(tAd HRIHRIH-§ Stel  dz, nedH 14 )f.5C100 Odzts Mk

Bkj tedets @ 5 ¢ RE@MslE jstelz@s gPel{PRIs(L) 13} 3]%" (L = 2,4,61s te4ff d to d-H d
1,35lsted OL d dz) .
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sesdj LO®R N jddY jtedkddOd d 5 &sdjSkd oy
dw, o ddljtOlktj oflstej YyOs kMW dj MSitd S
ydd. 1t te@flsd zOMmls | tc dz' SeRREGYMECN)]|$ER). d 5 € R-dzfn
[{ResSe}(PEL)s(MeCN)](SbR).0 d3j Isd deso sds ddzd 1 sq detso s My
OSydd LOBjh jddw Oyjlksddlsicddtd d&o fnfdels,
CtststeH d dzd tots 9 Odzdztzads O ugfs tizfs €zf iz® d dzO fn SBCOL
{ ResSe}( PEL)s(HN=C(OMe)Me)]Z,  [{ResSe}( PEL)s(HN=C(OE)Me)]? d Is te O-dzfn
[{ R&sSe}( PEB)4(HN=C(OMe)Me)2]? [384]. 1 tsL ¥ j dzO tsfMmdese j H Odzdz
BT dzd sz yj d& © &Y dxiSCHiP L, & difsiE ) BpABE" 21 s ¢
st e j dd oL Seh@EIRONIBR)LR =Me{PR e CH.CHOH d dzq
BrCH:CH.CH:OHe f tod MPBsitcsd2d & o Isjyjdedj 2 yOfmBse.
B dzd o' HJ dzj dz' ¢ ts BYSe(PERR)](BPM)E ) l€@aj O ol 6CFORIY Hifls®ds
B SHSE fOL i ES I O L =ieidlel3s 2 f OL 4 dzdad]342C M OL d dz.

stesdzj oL OddtsH | 2 Milse dvw[3g(]B  ig20d tf sc@d3q ,d3tsalzmts @&
BsHJ2Mlsodj ¢ dzOMIs | te daSa}(PES)IMBENR(SER) tscb y i/ teRedzfn
[{ResSe}(PEt3)a(MeCN)](SbF) 7 Od3dzd OSC tsd3 © n dzstedMmistsdyz d3j Is
oLOdBsH j2Msadw B dzd i sdzyjdzr SCodi3f dzj SMmr M
GOdzH 59 n s M IseSeg(PEL)s(HN=@(NH2)Me)](SbFs): d Y g tc O-dzfn
[{ResSes}(PEts)a(HN=C(NH2)Me)2](SbFs)-.

vOCY) B dzO ftesH j iIsdeMistcdtctso OdzO o tsL d3tsy dats fr
sted dzO EZykeofMmlsotso Oy sazW o §lz@C 5d ¥ & d iys 3y df Uajztelaff ta d
dHddzj dzd W) Sdgti3a8PIL dH L Od i3S H j 2BE3(PER(MECN)E e OL d H
dZOlstedw ddzd IsjltcOBEkzIsddzOBsdssdzedwy Htod Sdgwyj da
Yd 20 mdzd ! § eSeglfPiitf)sf218-CHsNJQ){ R eResBeas}( PEb)s(1,5-CHsN4C)]™,
MHj YOl sdzOlsdzr | dzdeOdH' . 1 6dzj | bset,
tcj OCydd fted CtBROBds?2 IsjBfjtwOlkzte] o Isjyj
[{RecSe}(PEt)s(1,5CHiNLC)]*. 1 tsL 3 j [388]HerOkz@ IsjtsC OL OdzO o 5L o
Lso Oded™w o toj OCSydw e yd¢< dztst todfth)tsg @ didizj zd dsts dizjj ¢
sted dzO, dets IsOC Y j d Htckc d J-Oded tzts g tfiztkp lssts AsiPad j- d:
dzd IstetsBdj @0yt Is d dzB j daL tsdzd Is to d dz.

[HdzOC 5, ZoZhén@s tBI jdzts f s5C OL Odzts, ylsts jMmdzd o
dzj f tots fylgftasddz, O AR j OL dHT kOSHdJ C-OFf OB
1Isddz) BjdeL sz, Ists ftcd Sdgfwyjdedd toj OC yd tsdzdats?
Lisdzise dzj ftesdmasHdl. 1 &jMmlsts { ssets ftosdmnts
OLdH d fsmdzjukzeh jjj j@ts cteOste Odasy jidf dzOf
[{ResS&}(PEts)n(PhN=CHCH)en]>* d dzd dS&}RES)W(HN=CHPNen]?* 1 d d3d dzO d3d
yd Mise j @@F9%30OCkH tso
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4 Htkzdts?2 Mbttetsdy , BN dzs ff 5C OL Odgtdz ls UAsyO fifsL
9 W] OC Yy qaasgmscets YydS dzsftedmMsjHddzj dzdv. v O
C 53 dzd ¢ EPREPER)MNFBE dy FERecSe}(PEts)a(Ns)2] M HJ d&3d Isd dzOy 4
BsCMddzOlstsds 9 R dzstedMmistsdys d3j s dzj dej 1 totfo C 1 tiztial
AntsHdls sBtcOL ts9 Odzad j Motslse jlsfmMisazs M jEts Is to d C
[{ReeSe}(PEt:)sNs|BFs  d Y F[iReeSea}(PEts)a(N3)2] i tsdzlz y O dzd oL O0
[{ReeSes}(PEt:)spy](BF4)2 d Y F[fiResSa}(PEts)a(py)2](BFa4)2, Metslse j Isfmise j da
ZOlstediva ¢ o Isj uyd &Y 3 yYyoOMmtse

133121 jOSydd o otH]

stesdzj desetydmdzj dzdz" = ftedd3j tetseo L Odzj M j dzd
dzdHdzr 7 CdzOMmisjtedzr 7 S a3 izg B fn@®ic e @ gadzy ¥ M S f A st
9 J Misdz , ntsils! d © &Bjdzr hjd&s Ssdzd yj Mlso § , f tod C

[JHAdZO dL ol digoOe®E M Ow OS] toj OSydd B
dolstster fteso jdzd toj OCyde oL Od BH{RgIYBrlg o dd¥ DLE
ZOlstedw fftod SCtdRRZOIAEE2 Isj B JjtcOkztcj, o tjL lzd
dz" 2§ t5 d3th[{RPeSeliN 3)] dBi[112].

1 sL Y4 9 [BRE]O IB ¥ fizts st dfOdsts f sdzlz yJ daed j
[{ReeSeBr}(NH3)e)[{ResSeBr}Bre] L 2Q.H [ Odadetsj] MtsjHddzj dedj
HJ 2 Mlis g[{fesSeBriBre]cC tsdzy j dzlstcftctso Odzdzr 3 ttOMiso tstetsd3
CtsdsdzOlsdzts?2 Isj s j e Olskztc] .

[HdBOC s, dOdetsdzr " jj tOLodlsdj AetHdts20 ~d
fMse toj dzdv ftosdL sh dzts §tsfpdzj tlsSter Isdw o 200°¢
i) ts 1) IKGHER®Q:}(OH)s]  f tsdzlz Y dzdz” 7 3 Is ts 1 thipiese © @) ff dAO.9 Jzts
[392]. 1" dzts kM jhdets f 5COL Odets, yYlsts HOdzdzr 2 € dz
fllsokzjls f twOL dzd ydzr 3 tstec Oded yj MSdakd  dzj tste
Bd dzOdz' dz' R -GdecdzH s € M ts

]l BHds?2 dL ttOetl, ffmowh jdadets?2 HOdzdzets?2 Is
fdzj C M) cQP(BWPP(OHY] (Q = S, Se). odolbtte’ ldj yC
LMy bsd ¢ 5] lstc GQRBUPH(OHYO v HiOSdgeriGis d{d Rief
tdHdd Bjtejlsfmw o BBd htsd dqLe ' 5Cj. 1td !l
stc Oy 6O ( wdHRYP) Elster 2 dzj ¢Edp SEyHGjOdzVY] Hsh
fjtcj CtedmsOdzddL Oyd2. | HOM dj2hjd& Ooslsik’
%O fsdLotHd j COdesdsEd kg tis&ids | (s 2 @3], - 4
s5ClssS Mde jdiy R & §dses jdL sdzj M 8 EOO-GH
[{ResQs}('BuPyaLs] . uvOCYj ot oatjdWw tjOSydd ftetsdL
Mlsjtc® M BtOL 5o Oded j d3 YA]fReEQEH'BuRs)elf (~TO% X8O fn |
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stestRpdaszisddzf JtedH d dzO, [SOCY | BNededs j defipfyts Dk ds &
& dedH dea f{d @d Hhdz. 1 ted L lssd B dzd 1 tsdRiQida

[{ReeQs} L4(OH)2] [394].
/Qv
=9

{ B4 lstets | dily jIMGaORERR(Es-S)s}( TBP)J(OH), s s 3 o BHEBEEH O dzj f 5C

stesd3y dL Eyd dedw  oN-HOXdettaHdg" 2dfplls o 8 ¢ Grpled U d M & d ¢
BN dzs ftotso jHJdes dMMmdzj Hse Odzd] oL OddisH j 2 Mliso
1 Of ted d3d t6,  ClfRPEQeMQHNH d MK OMIso stetsds HCI  ddzd H
LOBjMjdedy oMfmjrn ¢ddeg's mctsist (39HH6 o kdss] B " C
L Odzts, Yylksts o tjLlzdz IsOIsj oL OddBsHj2Mlsadw ¢ ¢
dzs?2 d ESChmMizmdes?2 CdmMztlsOdzd o) tsuapls simB®Js
Medr Sdmazsls M SBKOL 5o OAEHADOK] BIPRWittc d3d @ ks
dzts ¢ 5 6SEHCHREOO)]” [396] Oded tsdzdz » S s dzj S tse . 1 tod
tcOMmMlsetstedls! COdzdjor j Mdzd §tdzkzyj ddzr = ¢ sdf
hRp COttBdtsoats? Cdmdzslsr, ftwsdMmMrotsHdls ¢ dH s dz
MisOdzdztse dzj 2 IsteOdz! dzr = OF s@HIOEOEE].MSC sd3f dzj ¢ Mt

[BtcOLtso Odzd] OCoO6dHtSC MBS ts®RY dzj S Mse dzj
COLOdzs, yYlsts "tcOdzj ez § ) © ¢sd wids & & nFOEHEHHR)c ©Of) © d &
HdIls ¢ Jjet yomsdquyudsdkkz ftosltsddteseo Odeds M i
0OC o OcdHtetsC s {RaeFFHEIOLMOR)] L BOH d SJ(HR@)s(OH)] L 1.Q H
[397]. [OKdz Oolstster Blsd3j yosls, Ykt Hdzv §tsdzkzyj dz
~SHdd@s HtsB OO dIs! dzj B8Oz hus@Q ¢ dCdis dfBuig G istods BH dz
s ls © a3} (HEQ)sJRRecSsBr2}Bre] ([{ResSsBrs]|? B+ dz HitsB Qo dzj dz o toj C
o C0OyJ Miswdts dg@)ts.Is d o

1 sLyd oL Od dIGHReSE(OB)] 4 df teOMmMlso stesd3 OL dH O
zzyd dz 6 S MOOL dHdzr 2 KO{ROIpKN:Js| @298 ¢ s dzd € M

Rdzs jtej de" 2 tejLbEd sOIs B' dz 1§ ts5dzzKy[f REQH(@HJs] d L
l ydodedmls' &3 COdzd j &3. | Blsdzdydj tsls OLdHO, ¢
Ctozf EN' dgp ftosdL sh dzs, HOY ] Gtod dzOC toj sfifadadjdic
hjot Co@f{BrSY(Dds] (tesdmMasHdl L OdHUzZ dd Do " |
,CtsB tc OL 545 @ Bz RSs}(CN)2(OH)4] [399], o Ists o toj RS HY TG O
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Cd3f dzy € Mj L O " @jelddif f "y I teJsB e OL t50 Al
K4[{ R&sSea}( CN)a(OH)2] [400].

133.13f jOCydd o ©OMYf 0o OF ftsddecOdH 5o
SOC ldj OkEfed OZ yHd oL Od BSH | 2 REQBG ¥ dzq &
ResTes ] ©OMYy kO fdsdotsHYl § G©SB©OLso Oded® ¢

[{RecQe}(CN)g]”. Clstsls ftesyj M SOCYJ dBskydety dddyd sQ I
dzr 7 dZzdcOdzHtse, fHtslsj COsh ddizd BHAtso toj d3j dadats

f tsdzd dzj t4386-332]. 1d SMOydodzedH dzr § C dzOMmiIs j tods |
NaCs[{ResQs}(CN)¢] (Q = S, Se) B 'Cdafd Ji{RE&ME}RYr4),H2C s H s
Csf{ResSells] , Mtstslso jIsMmise j dzdes fp GJEBB]Y dzOo tsd3 Na CN

("d BHd ftedkite HjfsdddjttdL Oydd ¢ tsdd k]t
HOs hd2fw L O " Jjddd d3 Isj ted3d dzO dz/[382, 4D1] dzdpcoAsdistas o
oJdzd tJ OCydd oL OddsHJ2Mlseadw C dz@JgAsjnte dz'OH) {f iz
KOH ddzd Cs OH fted Isj @Y Sdic RIODWQ+ Seeddfhls | GHdiay Iz ¢ o
sdedzj dz©O etsLHEARj. ItsMmdz it StedMmlsOdzdzdL Oyd
K4{ReeQs}(OH)e] L £OH d dzffRe6cSs}(OH)e] L OH d 4[{RresSe}(OH)s] L £OH 1 tod
fsdzl L soOdedd o COyd mMise § MisOklstseatsegs ¢ &zOMIs
Cs[{Re6Ss}S2/2(CN)4] od3i Msts ¢ §MOcdHesEC M § dzOMls J te dzt
dzts dzd ¢ @ tgd @ptlztacCoitdte € o Ot B (CN) 4(OH):]Y, ¢ j sd3d Isted W
SftejHjdvjbmY ¢jsdi)sLhi?ZR dBEdisdest tg) Fdzd 3] &
dmmdzj Hso OdzdwY oL OdiIsHj 2Mlsoadw HOdzdzsets € dzOMmls
BdMlstso sSsHBtesSHdzs?2 d MJ tedets?  Cogfj frisdetdlis], d e Misf@)Etsid3 |
tcjLEdz OIs] yJ daglsiey tz® o @ tz6 GNjcdEAd| I9fdztstfn) IsH s ls O s
dsiicteczff . vOCdd tsBteOL sd3, BT dzd { tsdzlz byt Eatlzfny
[{ResSHCN)4L2] , LeICljBr, H20, Py  eMeRy[402-404].

1] d EMOtesH Odzq Hodlz" 2 € ROFNEBEREITFINCB B '™ dz § t5dzlz .
o Odzd § &3 MpBI{RedS}ClBU d KSCN fted Isj[26FJ edBIe BHY
B sdls , Yt ¢ d&zOnlsFa(NESH” 8 sdsyf fizg &inuj Rezi ©J O
KSCN, O fElkjd &3 n Odetsa d B yj MS 52 B&SeHrofd WKISIC N
L ls O dpbr )

(Hddeflse jdadz" | WilststemtsH jtey O dj tCIsOL Hted YJ
d d&3j dzdzts 6Qsf(HoME2] L Q@ HQ = S, Se), K[{ReS}(H20):F] LOH
H3:O[{ResSe}(H20)sF3] LOH BT dzd  sczlz yj dzr o 4{RedSésd . 2H Isdo «
Cs{ResSe}Bre] LG f) tc OfKfFeGoFts df tod Is j B0 jOtd\@uls Unte jif ts2n7df) |
o CedMmMsOdzd&zdL Oydd 2 dL eotsHr ddzd fHEBPo d< so ts2

gdjtedw OB, fsmowh j dzgdzgOW oL Odd3sH j 2 Milse d
fdzj CMtse tocj@ARJOd3dn tacxei@ddyd yj MSCdr Htotsdzd 6 OdzH ts9

105



fmj tols Odzls s d3. [406, 402]OBESIsd®@ off jtcor jJ ftosH j d3tsdzaMmlistec
hjdedw IsjtedsddzOdzi dz@ » Oltsdiitse cOdzse j dz0O dz® d §t
Csi{ResSe}Bre] L 20H d 3[{ResSe}Bre] Lb®I ) ttOMf ez@afigds d &zif § tcOL
MexpzH) tHtod Isj i3 jtcObkztej 200Aw o Isjyjdedj 48
f dzj € Mmr ) sdfdEIBoMRpzH)§|BRE2 2 (-NMeppsH) [406]. ltod ftetseo jH
cdyudzs? 6 OC yd e dig dasq ifthedf D e tsizly  Andty , P QL ts dzO
dzj dz N iflsdL OBy N §dedz” § ¢ dzO M ls pQe}iE-NH2-PY)eBaz fAa2) ot iy '
[{ReeQs}(imzH)4(imz)2] [409].

1LY SOCOY ®jlssHICO B 2O f tod d3gj dzj dAOO &
WideddzW smW ddz, IstedW j ded dzOtefpddz, IstedW j ded dzfpls d B C
nOdzr CtseOdzsG j dzd H dzgr 7 € dzOfls u[fRdeQsFXe] fRs=dSY X & Blfs 0
Br,I) f @GOEdfdz sdr tsteeOdzed yud M dm ojh ifMmlse ftetsd
BN Jdeder » dgj 2IstcOdz! dz n $hRzOFRYGQGHAXF . C Stz dzi Byt
Mlso ] tMmdeso dzgs?2 W OLIS tc Codpifridalitiifieblar d d3j dzdzts

GOCY jzts8 5COL Odgs, Ykt fted dhmfsd L s Oded o
Misjtedy j St®fdChmr Mt Mdjh Odede’ &3 R Odz C 5B o
Cg[{Re&sQBr}Brg] , dn oLOddiBsHj2Msead) M IIstedW j ded dzW ts
desds ftcdotsHdls ¢ toeste@®L oL Gsodgfjstc Oc tatf) d2jls tc © dz' dzts @ t
¢ to @ &:Q/Br} LsX3] [410, 411, 414]

I1tsdzjJ ddelsjtej MdzOw MdlkzOydvy B 'KifBesIFBRIBEIC O d
oMY ZzOo s ktedl j dod dzl¥ MW d @O N szl dzols @)ldsj it
ksteks EHOdSM' ©OLHjdls' LfiskOksctOy dyj MS c
s @dzdzd Wj NS do YWlARESBH(ERIRDA O lxtc O-HARRSBI2} PPh):Bry].
[HBOSC S HJjlsOdz dzr 2 OdzOdzdL € tod frylds@scagieffing | ISAENSHO
qLtsdkjte sBteOL Ekzjlsmw dzdh ' Hdzv ts{ to]teidjsd))dzdetmC
tcOLtsd3, tyjodHdets, yYbts MsmlsOs d Mbtesjdedj ¢
tso Odzdd S ZOMlsjedesets Stdf dzj CMO WOl ¢ 5 § 5¢

wH
@r

o 3

X @®Re
{ R ultolzC szt O ¢ dzOMls jyidReSBIe)(B R B (f) trp o @
Is tc O-HAR®SsBr2}(PPh).Brs] (MY 00 O
1 8dzjj btsets, BN dzs MHj &zOdes ftej HY sdztsy § dzd |
dzdHdz' 7 CdzOflsj todz' B {swipf OO RE | i totsls s dzdz A
dzts fn w APy, WAsPh, SbPR d  f d te OL d dz, ftiosdmMrtsHdIls BtoOL |
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dzj 2 scOdz descts C zOMsjtedesets Stdif dzj S MO, Msmls
MsMisea © d Mbstesj dzdvw ¢ &2OfMts j wodatzys d&zd W H 60 ff I 6 4 H
Ltso Odedd f toeslstsdader = dzdMePzaiAHABIb-PY) dz@ titadsdddi)jntds, H d3s,
ofmMjrm 6 Isjtod3ddOdz! dz' = ©C Odztsc jaizsdBs dny fusde@iLfitodth
Csif dzj S Mtso .

gddzsjL Jhj BHdsets f tcdaiy tcOdzGigdy jh tOdszsszd & t
ftetsH | i3 dzMmistc d o[B80 dzp @ Is t&®'B tseffpf sddz! L s Odzd © € C
dzdvw yYydqodstsedHttsE Ms ¢ dzeKulsdiResSae(CN)(QHRE A ¢ iy OC
Cdi3f dzj ¢ gldadzoo &g @§ Wd*¥ -MepsHEyfrydfddzCejtsigf j3tg Cbls Iz t6 §
LEzdz sOlsj YyJj ets B ' dzfs 9" HJ dzj disstc O-HEpsSdH(8,5f dzj
MexpzH)A(CN)] LDH Is. j. o tejLkzdz sOIsj tj O¢ydd ftets
esCdszf §, o LCNdedaPdeif @CoydaOdzi EZyoOfMmlse so O

1.332. 1 O3j " jafefsimisf S sor 7 dzdcOdzHtse o § dzOfls | todk

I s afmjn tfdmOdede r sfiEIEEEIor @A @i 6
Msf zlsmisoztls toj OSCydd L OB " jddw Isj ted3d dzOadz! de'

1 Of tod Bj to, [4L5AETDBMFFRFH 50 Odztsf:! Miskzy j dzyOls
CdzOMisj todzsd3 W H tcjeTens 2 s iy btz ded dnyJ BEpidl) ¢ QLORAN
Csdzdyj Mo Odkd S d Se ftososHddzd o L Of OW dadz |
dz' j ftsjvH dodigiodefj C Ocdzd o toj OCydd ) ©OMY dzOo 5
SBOL so Odzd ¥ o tsH 5t G[{REsPeRiBHCN)]HQ MSsSHej R=BK) , o tSH
tcOMmlso ster Ctlstster 7 dMMdzj H '@ EH edsj lHtbHstsdg ™ ¢ fistls
ots ofjrno @dpdg'dL HiIEOMIso stcOR B dZOtclzy do O Isfw  dzj
Mlsjfjd 85 LOB] N jddy Isj dzczztc® o € zOflsj odatsdz v
ttj OCyaidsMReMmj tets?2 ftod Hsorh jdzdgr 2 Isj B j teOlskzt
stsydets dzj sB' Ydzstlg , s OF OthGEeIRAplaoddjjj Rej 3 Ho bk
kO fjt' §td Isjodd jftddsoladaijd lo rSh jsBTHOL 59 O dzd ®
s j dzdzz o H O ST FEP O O Re

[dzv sdss &zOfmisj O tf dMOdzO Is0¢ Yy J{ReTerSBENBERO Is
MsjHddej dzdj B' dzts  wTekzfn @O M EEOSHB] KISREEZ 4O j
dstscj Odedtsdzdzr 2 IsdtsydOdzdrdz 2 St dzj Sy MtsH
C zOflsjtedzsdd WHtej d sy jls ¢SBTelsHCN)ET.d ORAE > jts tesds
Y dz Mmd3i " Odzdzr 2 C dzO M iSgjedber 3 (ENSl Is P4 9D [e{tRieH d dz
K3[{ReeSBr}Brg] B '™ dzts ff sdzyj des o tjL kzdz' IsOIsj L Od3j n
sy "HEe] dMoSHMGESES o dijSBReMY tc dats ctdsj CCtsyifddzfif fi
HOddHO COddw [BBpOAC, 72 yoOfMmo)

] wOpMEKSf dfr 9 0jIsw L Odj " jdadj o dzkzlstej dzdzd :
My s tej 0Sydd o sSARfds HejOXfif lspOh s ReK OH ( 280 Aw)
sh j2 ]t S tcdhldAdddsodgEgts ttOfise ste® CsCl o
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ftesHEGCIl MEIPH{B&SRONCTh]sl 4.8 MisH | oy dls € dzO ffS:Qae dzts
o Ctbtstesd Yyjlsrtcj ObtsdizO CdmMiastcsH O L Odzed B3O k

(i BHdd Sd&zOMmilsjteder 2 C ol dzj Cdn, C dg®f g jotg datd
d d3j dzdzts 6Q/Q}3,B-KepzH)s]Bral: 3-MéspzH B dz f sdzzyj dz ftcd o
Cs[{ResQBr}Brg] L. M tcOMy-z@ 3t &f tcOL sdzO tod Isj &3
dzd j 4 8[406OMts o

stesd3j toj @RYJRdzd Y o dzgzlstej dzgdzgd » dzd ¢ OdzH 59
o dzdlsjtOlkztcj HdMmr e O Ismw tcj OCydd, HtetseosH(
Bdd. uvO¢, MmApiReSRCIHId O MNEResSeCl}Cll BT dzd § 50
f tod ¢ 5 d3dz0 Is dzts 2 B & it @ s & iy pN[{BeIFCI}CIE r o
BwN[{ReesSeCls}Cle] fSeLio IsjlstcOcdHtctsY z @iz ] ftstslRe jl
Br dzts ff sC OL Odets, yYlsts oL OdSdE®IMCIeR MiNaTdrj oH ¢ fjth o ft
Bstzsds dzOctcjoj HtwdotsHdIls CPus{Recba®6l B ¢ Y

I LOd i3 H | BoM)EIREQMBIICIs) (Q=S,50 MesS)E (E=0, S, Se Te)
ftod CtdB3dzOIlsdets? Isj B3 jteOlskztcj o ddzgj telsdats?2 Olse
f dzj € fyr ) BUNRERESECIHICls]  [422]. s tots 03 k6 ts, oL
CA{Re&SsCl2}Cls] MgsS(E (E=NH,P,AsPhOd dz§ d bktdf sy ddy s
kjttOcdHEEY LEOdRO f Oyjlstsddsteddsd §ted ¢ do
dz' § ts By dzj RefSX}H PRE)I{ R&sCla}Cle] (X =NH, Od dz8)  ResFXe}H PPE)d]

(X = As d dze) [423].

CO | 2Ok ydzOw ¢ 4B fPhme HEOO®EB] oL C
(BwN)[{ResQsCla}Cle] (Q=S,S8 MesS(2:NR(R=H, Me, CH:Ph) .  © CRI HYf tod ' «
or HJdzj dz ¢ 5By dReQMLNRBGE O ® [sfs ot RBHMSEBOL I jo
{Re&sQsCINSIMe)}Clg]?.  stetsdij ke, Re@OANBIME)RCKHE dnd j
BuNFf tsdotsHdl € GREQELSH)ICHEA s ([ffdzd %Jj kOS]
ftesotsHdls! o PHCHEI/EUNIS Mis &5 d f B tRR@QsQI(NEMPH)} Cld].

1333. [ Ol jtedOdzr &0 shdssej ¢ &OMks,jtd’ & ¢ tdid

| fMOodsj dzdd BOBE sizd yf Glgo Bk dzdzr & f szl yj dz
2O ihdtsej 6CkOLHedyjMSdr S d&OMmisjteder & € s
fMisjtedr 7 StBfdjSMss tjddw i CtdduyjMmlsets o,
o flstej yos Ismw tOBtsls’ , flasgfojv.h julfof § HO@zEBR Y ds].
sBil Whdedls' daj MStsd Cddsd G ted yd dzOdsd, sHdzOS s
Ayjde d SOyjMmMkseoaOd CdzOMisjtedzr = Ctsdi3f dzj S tse
Ylsts dB3OIsj ted Odz" MtsH jtey O dj & tsuddioz] § ) dzjey diaff & &
Bsyj, UjB OdOdscdyds j Hdv dBsddBHj 0. [ Hd
tcOL dzd ydw o dn dz¢ d3ddzj My delsdz' = Mo ts2 Mlsea ©Ga. s
ded H dz" § ¢ dzOfilsj tede” § S tsd3ff dzj € Mo " yO sz Hzelzlp §izl) izl de
yde o €S tcOmdass? /sedefQifigig2r MY j SIste©® ) or MtsC d &3qd
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Hs 0, 67) . mOdz StsejdzdHdz J S dzOMmiIsj todz J € A3l «
yde o 1 Istsdz MY j S stcOdz! desds H Off OL tsdzj , M smts
ydd Mmsdasaay CdmzstcsH O, BHARZOCt CoOdzstsor 2 of
[424].

[HZOC S, HOY ]| dzj MRtslstew dz®@ o h j i jtoj ud mdzj
tcOBtIsT, ftMmMowh jdadzr § §BdzEyj dzds dBEOIsj tcd Odzts o
BOItedy tOL dzd ydets?2 GtoedtotsH ' .
13331f O jtedOd 20 whdetse j € zOdlsgzjotas & O &ds By 6L

l jteo' j OB, wfdmreo0shdj §sdzyj dd,]
Cogf dzj Sfr tojdedV HOIdtekze sfw 2010 CEtHEA. [ H
fls j tedzr 7 € 5 dfReEEQONE]O(Q K S, Se), GesKzsd{ResSHCN)4(OH)]  d
Csf{RecSe}Bre] o @O ylz dz0dzstcOL d3j -6 drs ¢ERE) H ddSishisdtar
COLOd&d, uybts ¢dOMmisjtedy j ¢ tsd3iSid, ¢ fips v daOM§ts) hadzt
Csf{ResSe}Brs)] ftotsdmntsHdls § tsdzdesddz'Ld@dfy M@ lsts{dgts ols j Btaalt
Yjeéts sBOLEjlsMw BOL ) ted PResBOR)E6" 2 § sz yoj L

] 1lssd3 4j EBHEZ HEzcOw ctokzf DS @OHS s oz |
f dzj € M eSHBYMXK]X d [ BeREGPEX]X (X =Br,1)[426]. 1 H Odzdzts 3 e
fsdzzyd ' Me&ephls Pdy YOMIsdyr HIBE Mdedg.0 i e«
okzh Ckz dzO fd dze dzj Is dz" 2 -HSWinjctadois® s C @ j dzos] Gdes B!
CdzOMmisjtede » CoBfdj CMse toj dzdv f 5C O dzd tsdsis ff
BddzdL Olststetse ftesyj MmO ¢ jdzj cOydd Mmddes dzj Is dzts ¢

1Ly ©®© 2015 cetsHEZ BT d&ZzO sSikzBddt e OdZO
Ka[{ResSs} Cl], Ka[{ResSel(OH)s]  d sJelHEOM]|SQy dzO dzts i ozd ! 2@ M c
Yyjiets dqLEyowzomS ofs M 6EGaddsfis) M s isdzsh j dzd &
kdtsdtse § §sCMdHOdM2H, OMSter sdjd3 yds &zO

l sid dists RO jted Odzise dz® tsdetso j BOIstedyr H
ilsmw tOBBlsO, ftsiewh joidas@ws of SsAlREESHRONGE CKezO figs
Wduydietse Odzdzz® S dHEeSSMdH A GjOUOH)LTOB tc d WO S HsP ¢
tc d O RS} (CN)s]@CUOH)/TIO2f 5C OL Oz HisMIsOlssydets o' MEsC
BEBsdz / 0,1 & $OI. ) € OlsOdzdls@Dapjt Cdsi2ldABRERA d o

vOCYj] C0OC d Hdv CdOfMmlsjteds 7 ¢ 53l dsjtkChylisp
{RecSe}('BuPY4«(OH);] B' dzts ftodStej f dzj dzs € BsH W Jydte
Si(111) vyjtiL € Otceztefddidilss?ce €idsisr , o w
¢ toj d3ldfiBu29]
1.3332f Ol jtedOd 20 wMdtsej € &zOMilsjtedz 7 § 5B dz

[SBOlHEdUjMSd] SdOMmisjtedsr j StBfdj S to
f sdzdpdgl | BOtedy' . 1 jtco OV t©OBSIO 5 HOdds?
fj tolsBeizlsas0 1 430k s Y ¢ stsets ol OIS} BaPy4QafH)] d3
fl BSOS ted dztso BAA) S dHdas Is 2 dzl§ j L diAs 8 0 OSdss i wi) i
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{ReSe}('BuPys(MAA)] , M tsmsedzs 2 oMmMlskzf Ols! 9o ] OC yc
s OC ted dzOIs ts d3. s OC d d3 sBtcOL t5d3, B ' dzO Is tc @-dzfgz
{ R&sSe}('BuPys(MAA)"@P MMA f teOL dzd ydz' &3 MtsH j to Odachj o3
=0.0250.05 01 &OdIdHHd) .( ¢olsster Blsdzj yorsls, Yl da
g dzd dzOdetsdz " jj Ld2Oyjdedjy SCoOdzssoatets o Rl
Medr (odzddyj tedzr » dz¢ 3 detsW stetse, HESY dteso Odzds .
stsets B dzs fsgOnQdE,L. QlBRimOyjo dzai ftosdmn st

FEFLY .

0,025 0,05 0,1

==

i BAAGISEECEOYdY sOB dzj ISRMMIA (nOTRIHSEE O ifmBal BuPE@IAA ) ]@PMMA f)
teOL dzd yde" di3 fMtsH J tey Oded § 3 ifdefftipis | Jolzfsc s € 5 BY dz,

1 5 O dz0 deticdOffRp: S8} (‘BuPy)s(MAA)] @P MMA o [480m sdzrd 1
zz 4 dz'@ Mtsf sdd B ter ¢ ECGPEHReQRERUR)(WBR]KY 23 Sgiro
R Isd dzdzd s OC tod dzO Is thldy,d dzff) iz @ ts BB (B3 dAts 3. s dzOfgle} to
dzd dzB j dzL MBD Is tff ds dziz Y O dzd |s @ R2ERFESe)('BUBZR(MAA)] , oL Od &
M ls o dsjtcd®-HaRp:Qs}( 'BuPY)4(OH)2] fg dazd dzB | dzL 82 dzts?2 C d MmMdztsIs s
yj dzlz v fjted: ks & @ [RgaRB(BuUPY4(VB)]J@PMMA, s to O-dzf
[{ResQs}('BUPY)4(VB):]@PS d Is tc O-HEligcQs}(‘BUPYM(VB)J@PVK (PS i ff tsdzd fiyls d t
PVK T ff selkido d dzd dz¢ OteB OL tsdz) . slstsdls ki sdiv dzicl®©dzm
[{ResQs}('BuPyu(VB)J@PVK Qo IststeT g jhdets ftetsH j dstsdzMmlisted
Yyj delsdzr §j] Mots2Mlso O HOMkzsets di30Is] to fiPEz0] tc 00 fsdd?
StsHJBH.

s OCy J o KOdgly Jiplstrigtc 8¢ dzOMisj tedzr = CtsBY dzj ¢ Mis
fsdz L soOls! §dzdf sy d dzjPa@NdY dzso ¢ j 5 H{ flzazjc i @Y ¢
dz' § dBOdM3BsLIsSRdzd Y dzad § ¢ dzO Mis[JRedBeik@HYys] ¢ & i34 §izgzh g
flocsgdtkd © otHMBsA ttOMlsetstej. UvOCt?2 fBHABH (I
Odzrf M yYjlséts WdSmMdetseo Odzdz" d3 OL Bj 53, O Wk
Hj dzHted d3j c© GO s BBoftcdgH BSCd)] cdHtosW d dz' |
Mlsodj, rntstotshtizfls 'tcOamlseptisHej.d3 s OC Yy j BT dzs f tsC OL
o Cdzs yjdgdzr 2 9 POPAM, des dzj MmewL Odedzr 2 M dzd d
dzd yi M dr tOmMlsotstcOR or A" 9 Oj Isfmw dL HJ dzgH tod d&3J

stsofmjdg detso [433, 4Pl BISY j o' ftsdzdej dedzr | M 1
sfdmr a0 Ils oCdzt yjdzedd ¢ dzOMmilsytdderdddsH § € 316 dzgf Gz ts
ftosH j dzOdzdz" A dimMmdzj H s Odzd 2 BN dzd i sdzlz yd der
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{[{ ResSs}( H20)s] E2-CD} 2+, Ki[{Re sS&}CN)¢]E2 ((®D) }C DB A0 H d
Naf[{ ResTes}(CN)g]E2 «CD} L-CD) AFB@ 4 ' dzts bEfmf jhdets fftetsH j O
oG dzt yjdedd ¢ dzOMisd tede-Hd 6 et gz§ e dzo & P estED d Is
ssotsets 9" AatsHO dz¢ d3d dzj Myd deydd, dzs bk d3j dz " j dz
dsects CdMmizstcme ®L Odets ) + CtcOdadtetso Odad j 3 § dzO Mk
13333 Ol jtedOdz 20 tfhdtse j € dzOMls j tetiztc B O Gzt$ ug iy
SteHd dZOydsdzdz’ =  tsdzd d3 tetso

s zOMils j tedz' 2 BLNYABRBG(TNYs) ( SOC Y J, COC d Oz
fdz ¢ RBsSBEANB{HVPPCl{ , B " dz MWdz* G J 21 O 1 Y tdsHlrlir|
MCd?2 CtotsteH ddzOydWEloAdd 2. flsteaf d3y stsdz  f tsdzliz yj dzdz
fedsBtejdz Mots2Mlsa ® § zOMjtedzsets C 3y dzj € MO,
B dzOMmisd MY J ¢ IstctOBEdEY fd wpadzQ d di d dz@ls § edB2E ¢ sd
1341 dskseduimMSd) Met2fmlsea O C d&zOMmisjteds & € 5By

1 sMetsdz Sk Bsdz "ddzmlsoats ¢ &zOMIsjteder 7 € tsd3f o
o' R OOLscEtss, MlsOBdd d o Joyuss HN&'dm t§ @fHls dstits
hdd mw dmfdzj Hse OdedY YtesosHddzdm! JMneds ydls]
dn o -&PE jBOtedy' . stesdj Itsets, Bd hOow yYC
Zsedyuj MSdo Mmets2fises ¢ &zOMisjteds 7 € ©dzlf gL M5 &
ftoj HMIsOo dzj Q) Loz dB O Blgrdzjd AR~ B MEY H j dzd J

l1 jco OW ttOBtSIsO, ftsmeowh jdzdzOWw dL kzyj dzds ¢
Bdtsdsedud MSdn MdMmisj B30~ [8s] b B k%t o [§EHAR S DA O @
o dzzlstcd € dzj Is tsydzts j f tetsdzd ¢ dzts 0 | dzif{ResQF(CLO6h k Htd dz' G
sOC Y J Ctsdd ¥ ¢ Eig{ResSef(IB13(© Q@ LRUPheGlyLeuPheGIWHi OCCHi
MPEG550] . IGsca@ay| dacdzdz’ = Mitsj H d dzj dzd PleLatsds fflsidjslsy
262, 29B dCM, Mtstslke jlsfmise jdzdes. stetsdzj Istats
i dzj G4fiResBe}(OH)s] dzj G totsdzd COjIs o CdzjlsCbk, o Ists ¢
d dzsCOodzdL s lsimw ftoj ddi3kzh jMise jdzdets © yYydlstsf dzOL

gjtedwV OBl BN dzO s k8B dzd g tizd GO ¢ ydhaz@ fixl§ o
R. RanfrezTagle[435437] ¢ o stster L EzyoOdzd oeodzdwdedj HIMYG
(BwN)3j[{ ResSe}ls] dz0@ € difj stsdgfi@iz g tc @ efztls o d € dzj stsydetsy ff ¢
ZO | tedtosyflsmf sBsbe@EmMls! ftosnatsHdls! MCotsL !
tejLEd sOIsj sOSdr dMmMmdzj Hse Odgd?2 BT dzts §f 5C OL C
B-dzt hzs ydbslsstmMdydshis: §t lsdsh jdds ¢ tof
dzr 3d; 2) f toesded&Of GdzcpL K jdsjfls¢ do dv Htej; 3) or |
fdzj MO ftcdosHWIs ¢ d3ddzd d3Odz! detsdzlz tcOL telzh j dzd
o MdMmilsj gy Odz' Bk dzO, ftcj HislsoatcOh OjIs fftetsyy f
BOIstst dzyj W Odzd wj@fCdid? sEpCddf utg teitso sC 2§ desmisd  tots
Oolstster MHj dzOdzd o' o9 sH, Bul)if R&SdEDMIsY &dzv 2 Is §)s i3l
de' i3 sjwOfjolduimMidd ftoj f OOl Hdv dzj uj dzd
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14, [ClO1 Htedyj MSd] S dzOMmisjteds J St dzj CMr Isj

{ B&zOMIs! d fifdsiO Hote@Crdr Ofif KL tsay tzgsSi f§ dz' g di2v | Is
Mo dsItcj Hd oMjr BIdMOdzdzr = 9 HOddzdetsdz B L
dzij dad3j ils MlsOBddz' dgf » dLEslssftse, tw©WOBKSISO ) 1 L
Isj tOlskzxed., ofmgte yOjlsmy yYjls' ey MOl d, ¢she
CsejddHdr » CdzOMmisjtede » St dzj CMtse Isj ndzj ydu

Ifiwoar j, bOCdJ Cod3fdj ¢ mr Wirongeo fds diizinly jdes
Cslsj B J cOskztcdzse 5 [5EY kde It s dp@fcdmsjjor Gz ) d3 g
Ud MEsets Isjrdaj ygqw, Mmjter ddzd Mmj dzj dzO d € OteB 5
9 L O OWdzgdets?2 O 2dzj ) SO IsdiztzdnW g toisBte OHc@ das(dadfizty >
mMdMmilsj gz ftcd HOdzedes?2 Isj R PsPls & c §izs8 {f 5 @g g dzts)
Ctsej dzgdH s Is ] KikgeQ ' RTgBiRbOI@3@.J CsTceQ13(Q=S5,S¢ . R T
fsdz L v  deskOyds zOWY jttO HOdd j § d&Omis, s
[{ TesQ's} Q%2A(Q2)%22% d  Teefd's} QF22(Q2)* 2] ¥, Is. j. tdzkzyj dedz j
¥ Ols ¢ dzOMls j Tes@fs?), VOH tSOCH j Isjtodid dzOdz! dzf | Olstsd:
CdzOMmilsjtedz" | WH©GO Htokze M Hickc tsd3.

vyl ftsLyj 10 3] cwzff O Oobttese i lzBc
Cso Odzgs jMNj HoO ME] Hinfig jdepo  sjn dETaR]ffs j @ dztf 434
Mi1o{ TCeSe} %] , MIHRPJ dads[14]. 1 Odedz | Mtsi H gl digd vdz@ ¢ tezid
COteBtsdzOIsO yjrdw dqdzd wkesBdHdw d d3d IsOdzdzd yj m¢<
kj &3 j cOlskztsj 800Awu.

1 sLyj, o T2YVoshinurdstfzle,dzd S s Odz jMj 2 tOBTSIsT
Zso ' n SCkOL HiedUjMS IR € &zOMmls o ® azBB3] 66 tscdgl dAfj t€ dgid
mMditedw LR Od CtscOdzsG jdzgdHdz" » € dzOflsj todz" = € BT
d d3j dzdzi{TceSsHBre] L Cs B r 4)4{TctSEEPdh (PPh)4{TceSe} 6], [{TceSe}l 7] d
[{TceTeg}Ter] . [ jflpdsdzls j L O H Odzdzr = MBJ HJdzj dzd 2 f t5dzdz
Hdzw tej dad v .

vOCyJd Brdzd gosdzeyjdzr 64 $MOYyqoOdedudz § ¢ dz(
Hd 2MilsoffTiceBe}BCes Cs BreSedlo] ENaCNYf ted s d3tf j e @IBIE tcj 6
15 J ibjtesdzj sOdzdzd yj mMSdy SOt Htedyj MSdj ¢ dzC

Sstesdzy e BB sOdzdzd yi M da §C dzOMIsj tedz’ = € 5d
ydw d tejdedw, o dzdlsjtcOlskztcj oMmlstcj yoOs Ismw { toc
m dzi M sdz! Cdodsd d3 lsszdzOd3d tSH dzso 6§ d3d dz

JHdddBd dL fjtweran ftojHMmMlsOoadlsjdzj?2 CIsOL H
dzr 7 SCodifdzj SMse W o dxoREQN(QOMS Fer  dgBefTes} 1[ { 1 O
MsjHddzj dedw Br dzd ftsdzzyj dz@ o 1978 Moshef hHs6I
9 jlMmlseo z® Mz Ttisc Fdz0  tod 48 B @]4483.0 Isiztdel ¢ LB Of to j H -
CibjtsdkjsOdkzdazdyj MSdr SlsOt Hiedyj MSdr ¢ dzOMmlisj
fts j v d dzjs def{Rec MexSeiyT&}(CN)e] , ¢Hj O O & O 3, 0 O
sl ftojH  HEMN jots d¢3jssHO Mddsjs@zyPdaz, | B FH
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C zOMlsj todz & € uco@ITedpico (0 { ey, O w2 {lstsd Cks
flsjter foHe jtdOddm! oL OdBEICEThHIsod d ds | s ik
8008 50Au, omisdzf tcfBtcOL 59 Oded® 5CIsO1 Hisdyj MS d -
CEd chMOSs,Te) [442, 443] dolstsr ldj yosls, vyt §td
fjter orlsjmdvy 5T e Mijcdd @ Pddys o § dzdzs M 0 5 € &5 Y &g
[{Resi xMoxSe}(CN)6)°'.

I dzj v Oo dzJ4ad] © @ O jBE RgIMPSDd &’ & o Mol d
d KCN B" &z ftsdzkyjdz S dzOflsjtede 2 CodsfdzjCf ISt
Ke[{ R&sM0sSe}(CN)4(CN)2;g] . 1 tsfpdzj Hizs h jj tOMmlseotstej dadj HC
ddv o cetw yj?2 o@WJ s ifdeidHnizesiindsds Caists tOp odgj diss] |
COL 5o Odzd ¥ S 5 BY dzZd{REPVDSHENk DB CTask ¥ j H O dzgess j
5O0CY ), ROOGOEBES b odsolfjfyjjhdezm t©j OCydd M t
fjtcjicHdy & BjlOddtss fj SBOLsoOddj 8 SSEtEH.
) ts ) IJ42, ©46]

{MdsdhsHj ey O dj CdzOMmisjtedsr §j CoBYfdzj CMmr ]
lsj B j tObktodascts OB zdz desets MddalsjL O o,0s,fls
Se d CsCl ddd KCI o 8dsljhtane. O dzjo Slafjdesits et bida
MojHddzj dzgd?2 McEp cHEOTCHFE | €isObsdiico Os o dJ IsOc
dzse s OMVHt O d 34 eBBasOsSelGlsh Cs[{ResO9Se}Cl e d
Ko[{ResOsSa)Cl¢[{Res0sSeClClg) [447). | HOd dgj 2" j &5 BT dzd &
o BtcOdduy M¢dnr t0OiYHRetOgI}CId" ~d MEHEEfOSeRle],
Cslsster j Brdzd dMitsd LsoOdd o COyjMmsoj i
bW ddesds. [ d&2v L ket IsjlstcOp &ied O RmaGizd] © f e
rfand¢, HtBOO dzW dzd dzj 5B m3§H d B gzd ¢ te@d i e Ris Y 5 j EzH
sOCdd i3j ssHB® BT dzq fid dzls j L  EOSDIEPER)6|Cls, T ts
[{ResOzSa}(PE)s|Cls d Is tc O-HEgsO3Ses}(PEts)2Cla).

[sdzdBH | deste Basteas'dzy W cjlsjtesdjlsOdduj MSdj
(H30)2[{ Moe-n"WiClg}Clg) (n=06) B'" dzd f tsdzzyj dzr oL Odd3tsH j 2 fr
ZdeH j\WDHTdd Isj &Y tc Qe il SPRAREE N jj L Odgj N
Ot Dhtsd &BSEO o L 0G)HSecMCHEBUEFl 5L o S
dzd dzts o f s dzfffirlsa o Ols f sdzzude M izt fnWN)[fiMig fry
WiCletFg ki K@ f5 5.

("d GHddB fteddjtesd cjlsjtesdilsOdddui Msd-
dzd ts BIEDH | R OM OMIs j todzr 2 € s 3 dzj My Nigsditfa]lH | dz0j
ftotsdL of@49]dz” | Odedetsj MtsjHddzj dadj B' dzs f tsdzkz yj dat
Metsets Ctsdzd yj Mlso © dwsdzd B H j dzO, Odsokztdejd "6 50 Aduts H @
KOS dd SBEOL 5d ¢ ZOMENE}P? € dff PMEo sEJHY o
LOSttdMlsOdzdzdL 50 Oz ® tOL ded ydzr = bkfdssdws,
[{ MosNDbIg}(H20)3(OH)s]  Ke{ MosNDblg}(OH)e] . | tsB O9 dzj tdde j ) § dzvtcd2tinds o
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ddzd ydodzdmistsets COdzdw ( i PYNBr dzif Helfto scfidflsH €8 @
C st dzj € ) sNbIg}(KOROD  duN)§[{MasNDbIs}(CN)e] , Mtstsilse jIsflse j
16. 1 OC dz¥ yJ ded J

]l HOdzdzsdz SBL Bt dzdls]j tcOlkzter MdMmlsj BOIBEE d
sSO1t Hiedyd MEdrm ¢ dZzOMIsjtedzr = Sl dzj CMse d3sdzd B+
sls fjteoar n ff todedsy ois®C f BdLdzgPfmlis j tedzr ¥d ¢ ¢f d3tf iz dadf,
dzd ydz' » -AdBdYLEMSCdrHum) BBERHBICOYdd df~tc O& sy
ftod i3jvdpj dadOL dzd ydz' ~ 5B @ZOMISK - § HAQdzS e dzidd Isgj t& jdz
o fMistcj wjls ipYslds ejy je@B t5ts § 5 § sdzlzyj dzed® tf Blisgzdz
ydoOodz des fteddzi dzgddz3r = o IsOCdr 5B #AEHSCRO IsCO@E] L
SHdZOC 5 dzj MdysHsdelrs dfO) teshytj joC Isd o detsmils! ¢ dzOMmisj ted
BjHIdYyddzmMSdr Ijrdtdztced?2, OBl o HOddsdg dzC
sOydedzdzse s dmMmdzd Hseo OdzedvY fOCIsdyd MSd dzay BT

v 0Cdds BBEEOL B3, fJted HYy daRdzd z g d 1820 4 szt a
mMfjSHdHysdz L so Odzed™w 1SOSCdr S ZOMIsjtodz” = MBJ H
dBd Hd ydde .y Jrdfsedeod Zd3j o Oj s dMmMmdzj H tefo @zish j ~tc Qdd
dz' = © tdi3ffdzf WdPEmEsijjtecy O d = 3OSty e dd datsted Walgd W d &O
dz' B d tcoefsudifpedhis.j dd ed {Istsd3 o BSte 5B dZOMIsd dMmf
COC O dmd Fduwidifsdj Meoet2MmMlso O, IOC d dzO f jt
BddzsecdyjmMeédr + S jtod d3j delstso .
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1fold 2. CCfmfjteddsj dzlsOdz dzOw yOfls+
21. RINABHAY j ©j0Ocjdlsr o ®Wedgjtedlsjd d j ftds

s zOMmisj tedz’ §  G{RegHIMZNYe] MK4[{RecSa}(CN)e], Ka{RecTes}(CN)e],
Ke[{M06S}(CN)s] [{M&KsSa}(CN)s] B'"™ dzd  tsdzzyjdzr or mMsC tsls
wadd Mtlse jlsmisekzs h dr ff BBz RésSdEBr#; Refifds,j ZnMoskjddzd
MoeSes MKCN ff i3] IstsH d € O d3, 52 Y B303BRIEZ456] Ke{ MosBrs}( CN)e] d
Ko{Moslg}(CN)s] B" dzd §tsdzyj dzr o MmMitslse jIsmigldD2afL @J -
BsH J 2 Mis al)f{Mp eXc}BND3)s] ( X =K@\Nro, Oy)j Isfipdztseo sdz tc O M
o’ i MN&E[RsQs}(CN)g] (Q=S,Se §tsdzeyOdzd 0O0dzOdzse d ydets 3
Nas[{ReeTes}(CN)e] (Md3. ). BWNU[{ReQs}(CN)s) oL Od d3tsH NaBlss d |
Oy J Is 5 dzd(Bud\fsdEesSe}(CN)e], (BusN)4[{ ResSa}(CN)s]  (BP)4{ ResTes}( CN)e]

f sz yOodzd oL Od di3sH § 2 s K4{ReeBs}(ENY d} cdBusRBr (Q@ B ISe s f e
PhuNCI (Q = Te). Nag[{ MoeXg}(CN)e] (X =CI,Br,1) B'" dzd f tsdzyj dz@r dt
K2[{ MosXg}( CN)g] s o34 IstsHd Y dets 2ONGEEREQ}(CN)e] (Q = S, S8.
Nas[{M0 6Qs}(CN)¢] (Q=S,S9 {f ts dzlz Yy O dzd KeIMpGQRBEEB) wass o i tsdz’ L
NaCNeo d3j HABNsNa[{ ResM0sSs}(CN)s] BT dz dzs B jL des ftoj HISMISOo
dzd dz" &3 (R1 M &l { ¢61) .

K4{ReeQe}(OH)e] L HOH ( Q dz2d SSed) oz yoOdzd dMmrBHW
dzd 34 tedzts G 5 B dinded W MBe sd3 ty OSydd M ttOMmY
cOR03A8 = SP3 (@zd=29e) M fosmdzj HEE W ddi3d tslsdir ¢
s dzsdz, wOMkeo e dzd j &3 ff tetsH ELols @ CaizdQ Cd3y ddd] teO frplst
BBdMd2 d StedmMlsOdzdzdL Oydj2 ESOLOdd = COdzdj o
dzed j &3 otsHdesets tOMlso stcO f ts [882]IN&[iREQ)(OH)sls f f f§ Gz
Y O dzd K4[fR&sQs}(OH)s)] f sfypdzj Hiso Ols j dz! dzgr d3 oL Od d3tsH j 2 M
Cdmzslss2 , ftcdosHWh j2 ¢ 9" f OH J dzd ¥ dzj 2 Is
[ ReaSe}(H20)4(OH)7] [397]1 d @ tsdzj Hize h dd3 oL ©dsdgtezi 32 fridsfiyfl
NaOH

(BuaN)2[{ MosXsg} Xg] f sz yodzd mMse dzOMmdzts  d3f166ts 41G]S O
(BusN)2[{ MogXg}(NOg)e] (X=Cl, B) B' dzd ftsdzkyj &z & dElo& s H
oLOdABsHj2MIsde j di3 MBuwsNGH NMdeXg &g & BINOLs o Oyj st
Ce[{Modg}lg] § BdzyOdd ddst {§ s [ld]oscRiBEH jiapigiEaDedid
fted037 0 dzd €88 Modf I ted O dzO dzts ¢ off W &'ls? isfiazto o) Is d o
W d tc digmaAldrich H | MisOB ddzdL qtetse Odzdzr 2 f klsjdz 1+ CMist
NaOH o' fqlzh MNg8n. Zz@dssHzd W d ydtetse Odzdz j MW jtodyd fr
tesdzO Br dzd Mddalsj L dqtetseo Odz” {451] tc Odigdzd dijttafdi CRdzdzs
32 ftwdtsBtcjlsjdz o W dtcdzd Jdsyem aeteO MU dng, daj .z e
slsdsmwilsmw ¢ ¢ d&zOfMmMmEz yHSgmdAldach tzd B #ifa desad s § tg OIS j
M dMfcd LseaOdedj B Misdzj 2 MiteiBtcO or § sdzdaW dzd fi
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t Jdzlsc j desmistczS Iskztedzr 2 0OdzOdzd L dZBadeCXS8APEX O C
ddzd Bruker DUO; 1t j dzlsc j dztsPHiipsdRD 1% 0@ dzdzci Ldzd etz
otsLBlzYyeefkdaKy) = 1, 540589 dzj i3] BBHEOMWOdzdL B ' dz |
dz@HN-O dz0 dzd LEVIsrtotevje ¢ t offff j6SOIOtg" RLsO d MOdzr ) ff tsd3t
Stetsdzd Stce© VERJEXtwB e § MY J CClsutdr 1f B didis™ gf Catfd
tese MsjHddzj dzgd?2 o Mstslse jlsMisoakze h jd3 tcOMmise Ste
af J Clstcr HIWWEL detsc 57 s Igtc @ 15 fBdEYis-MIR FLGLPE@)PpatAropho-
tometer(ShimadzuCorporationKyoto,Japal ; R MMdzj H 50 Odzed F# d3f s HstsR
My Jd StesMC sq d df dnv 1 CalzdztS IRGPIAEBLY BHY (s dzdzj dzs  dzO
PGS2 (Carl ZeissJena Germany d0 o' MC@tQjLds j MY j € Is oG5 Is
( Ther mo Scientific) M toOmfr dzdIsj dz! dats 2 CC
cSeaSpragetce s d MY J tc BOF dzdztc s o PldaghdZd1@R2A0TableTop
SEMf) ff tod i BrakerQWANTAX 70EDS Y ¢t My jSlter dOBETRH
BrukerAvance20C v o j toH tsIS?PSHCP-MASc [ thif j Clster L Of d M Odz"
MHz BrukerAdvancell; tfdzj S zdiOtydgis o " | ~ Ot OCIsj tod fH-f 6 & ded
COsh jd3 nicsagidattCicDWJ M - totsdOls 56 to ARL-debMixgdBis 2
BsteWstwsdfsr tBtOL yYyses dqLEkzyodzd ftod Hoishd ME O
JEOL JSM 5700JEQL rySMo®20OQ@F d ftesfoe jyde O
¢ sifibta 120 Zeisy tcOMYftejHjdzj dadj { dzj d3j delstse s
My jSktesMisfdd] ROGCDOS ks g igis d Yy dBjosIcidmdific Putigherts tc |
Lltd, 2001y EzyJjdzfj dqicOMftej Hj dzj dedwVv C B dzj CMso
L s Odzd dzOL jtedz" 2 MEOdzdtelzs h d2 CtsdeV s5C Odz! dgr 2
|l nc., Jena, Gerdm@ngOL j §d3distcts Uaedfl @ Axi o0Obs
o OQdgdz" 2 dzOL jtoedgr &3 HdBHBA (405 dads) d wBI jClIs
A J Clster f sdzlz-ip§ @zC Is Wz B3 IOl o r ) MaXis 4GBrutsed L e
DaltonicsGermany,uv j o d3sctc Qo d d&3j stcd Y H M T & o Bded diaf) v TGO
209F11ris (NETZSCH o ddzlsj tco Odzj 8B @dizy ) Lot tizfipls 2 4K/ dz@ dz
o IbtsCj ejddv (30 Bdz/ &3ddz) ; H isdgj tdapdpPzOc @ L dg,
o tsHddzd { tcJetapirediimbafs; [ -Of)fn ¢ lastarlz uiff dz' -fpQ CdsQeshps
or MtsC e 5 tdMaxisdQG (BrjkdgBaltonics Germany ; ¢ dzj d3j dzlsdz" 2 Mt
odzzlstcj dzgdzd m tstcc Odatse Ctor r  tsftej HJ dzw dzd f e
OdzOdzdL © M dMmf sdz' L 59 Oded § d3 1) df dardts 15 5 & -Beczts @ HzMmd
skzls WwWHjtedzs?2 WdLrds&d o] t(61) .

[dzw L dBjtejdzd?2 + BIMMdd §tstesh s 7 tSBOL
Sted Myd delsdz” d3d Mmisj ¢ dzw dzde” 3 § dzOMmiIsd dzOd3d .  dzw
dzedj B" dzs LOHOds < 0,1 fted 355 Card®toys®y Hj" X
sHdze dL dedsr Hj Ol tcdtesoa Odzd ftesHEZo C82 Ar 9o
B toj dzdw ftotso BK.d dzfntt O ip'd LOL BEZYHOddM! dzOL j
(Hdzd Isj dzt detsfls: 62487/ R)POTI Ss@Eh] § Isd 8Ha Odzgze J
tcso Odzd ! dzO B e 56 OdzOdz! dzs 3 W slstsH B) S Ss®@IF L
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1L di3dMidd OdzOdzdL Jtetso Odzd stipakfi Bdgfsfets? M fiwg olga t
C4334 d C5094). so0Odzstsor j or aotH" dL dzzyj dz
Misj df'L &3j toj dzgdv OBzt sdese s CoOdzstsosets orf o
Photonics, C9920 3 ) , CtslststcOW MH jtey dls CMj detsdetsoe z®
HjdedWw (HdzddzO otdzder otsLBEZYHjddY L OHOdO dO
dzOdz! dz" 2 W tsls maphdésy RHstenics, PMA2).

22. [ jlstsH MddalsjL O d ROtOCIsjtedL Oydd daetser n
221l.dddzs jL tsClsOl HtedyjMEdnr CdzOMmisj tede = € st d

b d dzlsNau[{ResTes}(CN)g]

Nas[{ResTes}(CN)e] f sz yOdzd oL Od d@3tsH j P{ReTesj(CHl)6]tc O
(3 ¢, @z2891% EBBO Bz O\ i(sks,dBf8s ted|,dz04 ,M0 N aBBth dz!
ted dzO fted ¢ jtoj dzj " do Odzed di{Re}TEHEZR)N j)dzdi IS2W disdiry AsHtds
fsedmistsd Misj ¢ dzv dzdzsds W ddz' sted d YsRBAFEHECR)ek]
tcOMmiso stew dzdr od 1fHdzigarO o s dz! Istetso Odzd O § tsted M ls
tcOMmlsastc 3 j dzZOj BBIsE 5 § 2RI GHENE ¢ =z {SOIaiglfodR)s Clshy @1 &N
1,38 6 (70%) . eNeResTeeNEWOZi2ch® NB.48 € O2H j dzts: %, 3
EDS: MmMbtslsdetsh jdzd3, N:aB :Re,: 8.e stedMmlsOdzdzr , ftod
dzscts OdzOdzdL ©, BT dzd ftsdzkyjdzr fklsjdd HdgW W EZL C
Csd3f dzj SMO o 1 [ Ad.

t d dzlsNatHs[{ResSes}(P(CH2CH2CONH2)(CH2CH2COO))6]

s zOMmlis j % tztz@ diyasHi)ResSes}(P(CH2CH2CONH,)(CH2CH2COO))s] B ' dz
mMdadzlsi L difBac@®dz] 3PN WER[IRE:Sa}(OH)e] MIs tc d(2y d O dz¥ tis fd -z
W d dzteRfCHCH.CN)s) § te 830 B. 1 dzv Is sNadResSa}(OH)¢] (0,972 ¢ 0,50 3d3 ts)dz
tcOMlis o BIOWsdzd M Is d dzdzd te s Pdz@atizy J o 7 2 tc O M ls otdi I tdfiphy)
dzzte ftoesBdtcSz Pyrex ) LOoaddzyde O h j 2Hgw HCN)gr
(0,966 ¢, 5,0 d@iRsdzr ). ltwsedttlkz f dtslksdds sL O
sjuyujdedy 72 yofmse. wltsdls lsd@Bildls!, ybkt ftd
tcdd3 9 oBHJ,;, Isjd3 dagj Bjdzjj, tdz dzjecits tcOMmisat
Isj d3astcd ydzdi o 2 tOMlseaste kf Otcdo Odzd HB 5 dgdz
Yylss ftedojdzs ¢ CtodMmlsOdzdzdL Oydd dLerls¢ o ¥WsmW
MsodarPuizdzscts WsMW ddzO d L OIsj &3 2 Otcdo Odzd H
hjimsots ftosd 9 0dzd estwydd o3 lsOdsdzsadyz (3 1
WesmWddzO, d Mmdzsea O twOMmMlseatstecwdzd © 5 digdz 9 tsHT .
v dzd dJL sfGGBfRdAsdt €d ¢ sdB3dzOlsdzts? s j B J tcOlszte
dzj o Bdzistf ' jodHdsects sSMOHCO. [ MOHBC Wojdy jldafsie A
Il " atsH (teOMMmud Is O dzdz>HI{ResSEg)(P(CiEliGsiNHE) (CHITH2COO))6])
MsmMis®o @& ¢ (7 RW): .SeEDPS Nasitej Isdyj meétsy 2: 6: 8
C dzj d34 dzls dz' 2 ' @ dzf) dzg{@aeNeNez®s0PsResSe C 19,7, H2,8;N2%. | O2 H j
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C19,4;H 2,9;N 2,5.ESFMS (i ): 1620Hg[{ ResSe}(P( H2CONH,)(CH:CHCOO:)el*. & Isto &
dzdj d MesBf@FB8OEZO0 tftjH jER$ zO drfjdy <EsQiEsf 5 O
@O J CIstesdi sted ud M& d.

t d dzlsNaiH14{ResQs}(P(CH2CH2COO))¢]

NaH14{ResQs}(P(CH2CH2COOX)¢] (Q = S dzffe)B ' difdts dzlz \jddar te s Is j o C
dzts s O ¢ YMi{ResQs}(OH)e] M Isto d(¢ OteB s C Wb Mmézffdg d H tots m dzisS to
(P(CH:CH.COOHRL H Ofl 9l j o3t j tclGUs@mts j  j4&d @ idwe H j oA @i v -
fn O dzts h Hj ddaxHs[{ResSes}(P(CH2CH2CONH,)(CH2CH2COOY)e].

a d dzls[{ResQs}(PPh,CH-CH2COOH)]Br.A HD

150 36 (0,062 Bd3ts)dzCsi{ResSe}Brg] L OHJ dzdl50 &3¢ (0,056 B3 s)dz!
Cs[{ResSa}Bre] L Ok 150d3q0,58 i3d3t5)dlPPRCH.CH.COOHB r difffd3j " @ dzOG te Iz
¥ J defnls J € dzvOddgipbizédidrls sic© BLj @Y O ddedg®dzde jHot® padff | tcJ0B 2 to T
yitejL 48 Yy OBy Ekzdzk d3J Hdzj dedets tsa dZOY HOdk HTB
Y etz f &zOo tcOMmlsoatsteWwdzd © Oyjltsdzgy d Wddzt stets
sMis@oah d2mMw e jteH™ 2 HtwsHEZCI MEhddzd dzO o fsL

[{ResS}(PPh.CH2CH:COOH)|BIoA ¥D: | 1 W4 dsq75%). |  Rfgf j C lstc O R
Mzlsmisokzs s ofMj ¢ Ok OLEEREEQJ0,§ €@ 1,412 50)B ( C
1234, ofj BMkOd d' j GYdHOj & j §dCd Hdwv- ¥
Zdets Mkh jMmlse j dedzr & ) H acoBEMPRaSE Y € &4 dz8 ; %.gzv
1 O2Hjdss: C 3% EDS RgSBrioj, 96 Sd 82 MCEEOS ] MS
ESFMS (+): 1461,9938 ([ResSs}(PPRCH:CH:COOH)?") . s t5¢ dzOfdes s j te o
etz OdzOdzdL 2 (wy ¢), MEBE Hig daf e jj te fnIds Odg@ foj dz
0, 6% d3j y OB HGsjdstUsd yj MS OV Dis iy Qslo b azehsd)j .C

[{ResSe}(PPh,CH.CH,COOHX]Br A ¥D: | + 7 MB7d3q70%).1 Rfgtf j S lsteOR
Mkzlsmlso s ls ofMmj =R OLOTLBEHEEEQ) 200 @EFIrC4 1 3 7O)B ( C
1234, ofmj MsOd dr j YdqHOJ B §J §d¢d HMzv- Wi
dzd B & jfipis o j dzdz" = fMH 9 d G t590HBHO1RRFdE] dz€ B dzv%. .C
1 02Hjdets: C BOS 2Re]1S@, Beb. Isjtstejlsdyjmétsy 6: 8
MS (+): 1649,7744 ([{ReSe}(PPh.CH2CH.COOH)]?) . vl ¢ fCOL OO fi
3008 i folgMO] YtodedzdL dlsj dz' datsO BzO( B j & 8hj Wg y 4 g &
Bsdzj ¢ A MEMIsOeadzv jIs 0, 5%) . [ sdsStedmisOdzdzr
sjd&3 HdWWkLdd Hdl Isddztoasets {1 WdiO o wOMIse stc

b d dzlsNau[{ResQs}(PPh.CH2CH.COO)] A #OKQ =S, n=18; Q = Se, n = 16)

100 d36(0,032 d3d3ts)dffResSe}(PPhCHCH,COOH)|Br2L: kO d dzd00 d3c(0,029
dsd3ts)dfResSe}(PPRCH.CH.COOH)|Bral FOte O M ls o B1i0W3dads HH 5B O $AAyEW
NaOH. 1 Ols § ds O ls oH®BIO o dy azdq BN&ENH, Ylstf tcd o s O H j dz
Nas[{ ResSe}(PPh.CH2CH2COQ)] L 1.@ Hf dzdNas[{ResSa&}(PPhCH.CH.COOQ)] L 1.@. H
l stetsh € ftosdzr a Odzd dzgj Btsdzr "ddz S tsdzd yj Milseo sd3 -
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Nas{ResS}(PP.CH,CH.COO)] A L@ H' 7 02d3¢95%).] Rrfgf j ClstcOR
fMizlsmise e s ofj - PR HECAE 13 Y ddstfindz., ) , o Mmj
B §dSd Hdzw WMV ddss st dzdd ©tizn Bz 82D s 1 Gd
I 7 yd fdzj datbliodNad¥oPsR&sSs:: C, 32, 4% 110926 dztS: 7C 73
7.9%. EDS: Re: S: Na 4s,j sttt @Y Ed s B (i )8 728,48%6: 4
({[{ ResSe}( PPRCH.CH.COO)q]} *); 980,3113 (Na[{ R&Ss}( PPRCH,CH.COO)g]} *);
1481,9602 (Neg[{ ResSe}( PPRCH.CH.COO)]}?) . vl ¢ Y sCOL ™ 9 Oj 9 Bfyls
d flsjter d&3OMMr §tods dzdL dRO) & (Hds] E20] 19 d § Yoy WD
dzj C 2@z RisMisOoadzw jIs 9, 7 %) .

Nasj[{ResSe}(PPhCH,CH,COO)] A L@ H ' - 5100 d36(95%). | Riigf j S Ists
ftoedmizlsMmlseo s Is o fj O EARBOOEIAA 3j9 4, s dasfff)j” , sfls Od
Bd §d¢d Hdzv Wshit ddBdathgs Bzkd O QY DR ks i dzd
1l m ydmdzj daisHiieNadDssPsResSe: C 29,3; H 3,%. 1 O2 H j dets: % EDS9 ,
Re: Se: Na Isj stejilsdyd ME 54 6: 8: 4MS (i tc&8,8q7/yJ
({[{Re 6Se}(PPRCH.,CH.COOX]} #); 1105,4989 ({Na[{ReSea}(PPh.CH,CH.COOX]}*);
1669,7404 ({Ng{ResSe}(PPRCH,CH.COOX[}?) . wtse dzOfMmdes T GA, Mmisj
HSO0BOd Hj Bsdmstedtelzjls §silsjtes &OMMr fodd & dzg o
tcj Isduyd ME Ow { 5ilsDtctsInds Ocgtedaizjj Isz &, H %) .

gddalsjL € toyifrfrisMEEEREQs}(PPh.CH.CH.COO)s] AAD

150 (o {¢] (0, 09 d{Recig(@BEd' ) dqakdga 150 3G (C
Naf{ReeSe}(OH)s) d 150 d36 (20HCGHZC Cdeakits dg!" )dzdP FArjoisj h O dz'
o Milsj Cdzw dadzzt OB dzlz, Ctslstclzt03 L OB 8k O @
3 Hdzj dzdets tSr ZOHddzd HEts CtBROIds?2 Isj Bf j cOlskz
B3r dzd { s Odesdztsds d oetsHB2 d MEhrddzd d2O oL HEA,
MstckC bkztcdzetsets OdOdzdL O tSIsH j dzw dzd o tokzydalz® dL

Nau[{ Re&Ss}(PPhCH.CH2CO0Q)s] AO:  IS'HA 265 36 -M(fYEUés)tc. Ol
MlMmlsakzs s ofj =~ CeteObfipdC®@T J 6 F FGREXM1 395, Wi (
8200 oMy MlsOdz dz@ § BYJHOJ A J §d¢d HdAv Wishmh
dzds s Mikh j Mise jldzdal d:fm dojHdsiEetNE@WPRESs: C 35, 0; %.
1 ©O2Hjdzts: C 3 4% EDS: Rg:S:N¥g jlstc jSIs By j2M & 54 6 6:8%44,
vl ¢ §sCOLT 20jls fPBOe]] df wlsgfds: dpA P 0 § tod B dzd L
50 G&826Isjtstejlsdyj M OW ,Of thdejigen® It 3Ai3ts4d2$)S.z dz H

Najf{ResSe}(PPh,CH.CH.COO)] AOH ' 7 289d3q90%).1 Rrfglf j CIstcOR
MzkMmlsakzs s ofj =~ CoteObfipdC®@)T J 6 § FODEX 1,393, Wi (
818. I yd miggNde@1sPsReESe: CC, 31, 1; 1 2, 7%%. BD®2H
Re:SeNas  stcjIsdyj mMSés] 66884 0: fltc@OCIsdhypmYusiS OL '
308 d fsljws &EOMM" feds ddL GG dd dgssdPls @ UP M
4 Bsdzp@ s fids O dzv j s 2, 1 %) .
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b d dalsKpu[{ResSe}H(BTA)s] A BtOHA M0 d Kz 7sH1 2 {ResSe}(BTA)s] AtOHAH0

200 (o] ( 0, 1 1{RecScHgdisieepiz FOH K ozd 200 (o] (0
K4{ReesSes}(OH)e] L HOH Md3j P Odzd M 200 3@ j A4 6 .Y Od3dsEHaR!
o L OY Ow dzdets?2 0Ok isdziujtiadd BB yOfmtse . ddedgsi figd
iJd toOfmMseosstewdzd ® 100 Bz etewyJcets 1 IsOds i@ d
sBtcOL so Odzdw™w tstcOdzy j osets CtedMmMlsOdzdzd yj ME s ts
O BLHER] .

KJ{ResS(BTAY] A3 . 5 E:DOHA &t 53 o3¢ (91%). | r yd fmdzj dzts
CaaHs3KaN1807 sResSs: C, 20,9;H 2,2;N 10,2;S10,8. | O2H jdes: C 20, 2
108%6. EDS: K: Re: S Isjtejlsdyj MS € j o6 :Me: Gk Jlff tc O

M = 330 dek (2., 27850), 297 (§d2504@8D
66600), 211 (205000 &1 o 0, 1 [ o SH deedy BIOMMB=BBO & f
25450), 297 (fd , 42500),MEIOE] ZNsHE GY OF
B i §dSd -Bujder sls 2], SdO. stdhsOdkd , FECEEG!

tjdsejdzsomMCdrn dezyj?2, GhHjdvdd sl sSHOHS O,
dmYy Oted ded v .

Ko7sH124{ ReSe}(BTAs A®HAHO: | r StsH: 230 &¢ ( 88 %)
Ca2Hs7 2K 2,79\ 18010RE:S & C 17,8; % R2O0Duj dds:8, ® & EDS;
KRe:Sls jstejlsduj MSsj 6: 8: 4§ ulotc OLelShbddis 8)j=34D, 6
(h, 15750), 310 (h, 28150), 282 (h, 6325
(h, 200550); Cul o 0, &gofMoipth dadal ("0, Ishb 35065 0
24950), 282 (h, 6HMTFGA)sL' 2MeEH({ O DBE0 D MjR IS
Bj dzL slsted OL 5 dzO.

u ( dzlsKu[{ResQs}(1H-BTA)4(BTA)]

4 15j HJ dEk[RGE®sH(LH-BTA)(BTA)] (Q=S, S0 ¢ sdzd Y j Mls o j dzdzts
o dH|J stcOdzy J o' »  f Hlwjtadsh C tfasH C d dzj ded v o s
Ka{ ResSe}(BTA)s] L BtOHE M0 d dzéf27H124{ ResSe}(BTA)s] E®HL H:O0, Mitsls
fllso j dedes, 0, 1 | tOMseststesd HCI Hts kjn fst,
SIsHj dzWv dzd yJj delsted W zc d totseo OdAp jods ezt jO sl day Gnfilgd .d
H dz%eHEN1sRe&sSe: C 20,7; H1,4;N12,1;S 128 | O2 H | dzts: Cl2,2: 511845 H
17 yd fmdzj dzssNHsBBSe:C 17,6; H 1,1; N 10%. | O2 H1B,azts:1,4; &N 10,%.
EDS i sCOL" 90jIs tslsfmMizlsMmiseo dyyy@®D.dzdw d - dzstcO ¢

g d dzgls j L-CORBNK(H20)2] [{ResSsBr2}Brs] MECN

#t5jHddzs dzdj ¢ dzzyOdzd dzOc tc] of{RegHBriBr el d3( @4 ,
0, 03 dBtset'1)0,0 QReP,h 0, 3 FHBBEAZO) 3, CaA CD 4By jd3d
stsdzed Istcd dz desdz tcOME BB zO( 55 BZ3dRdzO 9 fpls k. d3yd Gzl
LOIj B EfOcdeoOdzd Hts dOYO&zO o' f OHjdzdw Cted M
(80%) . [ Bdets € tod M ls O dzdzr Hdzw toj dzlse J daetsistclz € Is Iz to i

1 WdteO o twOMmise s NG ts dgtf digd STHQHEN dBrsCaNiDsPsRe&sSs: o 12 8,
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2,2;N0,9;S6,00. 1 O2 H j dAt62,3;Nu0,858,004 ; #indl j € Istc'®:  33,( 1PLEQ )
(Mm. ).

g d dzls[H(OPPhs)2][{ResSeBr2}Bre]

KJ{ResSeBra}Br] (100 &G, 0, 04 Bsd ) tcO fiFphs teV
(100 d&c, 0, 36 dBRtsdz?) tOMsostewdzd o Oy lstsdz
hdoOdzd, HBBOoad&zWdzd ¢ Of dzt -3HBE] daf tg @fiplg ad3s tds j OK
Wddzt stecso Odzd d Wddz! stcOls k{f Otcdo Odzd Hts tsBI j «
dmMf sdz' j BoPeftse HJLl sddzsoatsets, o toj€l@mdOls ]
fls © dzdz" . [ sdzts € tod Mls O dzdz' ftoedctsHdz j Hdzv to]j dz
sSMOHCO otkzydzze . JratsH 95 & (63 %) . 71 i tsdzdk
fsdzzyj des dL dtOus@ yakzists Gte deo0dndeh | d3.7:HsBIrsOR{RB: 82 dzis
28, 2:% 1 1 D2H jdzts: % 28,4, 1 2,2
222.uddzlsjL SOOI Hisd Y] MS R S dzOMmlsjedr & € sy d

¢ d dzls BusN)2[{ Mosl g}(N3)]

500 d3¢ (O, 2N)[{MBekEND3))] (B39 36 ( 3tg GBiPls adiyr
® 50 |z OyjbtsdzO. wd3j M!' Sdz®ctsjaPdefjfE&d OGS
Iseo tstc, MsH jtey O d2 f totsH-LE B dztisdsts j A @zef € G5 Isy Jlsdj
t Omlse sted Is j dz EHOdY &zd dz2O toslststcdesd3s dMmif Oted Is
SsdzO.EQMdetsH H] dzv dzd dL t©OMlseatstce® § kIsjd3 HESB O9
otset 1 WdwO M fsmMdzjHlkze hddz yJ delstedW 26 d tetso Odzc
B (70%) . 1 pHpiMENGZE 16/54 3,1CN 12%. | O2 H j dzgts:
N11,%. [ gafflsOdzdzr , HfodetsHdz jJ HdzW to]j dzlsc j dztsls
BB Hdzj dedets? HdWWEZLj2 §Otese HJi Isddzseotsets 1 Wi
MkMmlsoalzs s ofMmj =~ OtORBj ©idas O HBEINIAIMAG;3s9N3) R F330;
O(Ns) T 634.

g d dals[j u «CafOPPhs)a(H20)2][{M0osClg}Cls] MECN

CaCh6HO (93 e, 0, 42 4BEBsd36), ., BBP hdsd3ts dz! )
cOMlso stcO® o tsH O/ Oyj Istsdad lss@)f{bzosElsfCle] 6H0 [ BHazy d3¢6
BB dzl ) HBBOO dZV dzd ¢ 6 OC ydf sazddsP undgd NdS5 dai3d d
so stc d3j Hdzj dadets ts5m ZOY HOdzd HEts C BAdRAZOIsdzs?2 Isj d3ff
CtedMmlsOdzdzd L Oydd. nFRASOPPE(HAOM[IIMs0ETHIGLE] 2HC N M S B
tcOdzd Wddz' steOydjg?2. [ sdtsS tod Mlis O dzdey dztsftdsd cOROIAZ .
tc O dzd dL SBtOL o QoM jcsmw sMPEH C O.1 " ydrfrfds Ho
CreH70CaChaMosN20sPs: C 38,9; H 3,0; N 1%. 1 O2 H J dzts: C 3% EDBS; I
Mo:CaClPls j stcj sdyj MS s 6: $:1,1.13,6:39 tedtdn@dsldnds\y jizfiyj Csts
stgdz’ jJ f sdztffrj CdsterOEBAB €.), 693 €.), 719€. ), 9 BR=0)ifMids8 ) ,
(fm. ) ,c),14B&€C7 ) ( 165@N)(IRB6YP ( Mdz. 8O3 B3I 5( ftytc)

121



o ddzls § L -[8CE(ORRE)}H{{MosCls}Cls}]o

[y FEHOPPR)4(H20)2][{ M0osClg} Cls]l2CH:CN( 1 00 d&e, 0, 042 dBAis
Isj oBtf jtcOac jIsflaupPpdedj 10 dBdde. 1 sMmdzj - 2@ Pzl
[{ CAOPPR)sH{{ MoeCls}Cl6}] .

v OC Y Js tc O-HABHOPPR)sH{ MosClg}Cle}lp ff 5 dzlz y O dzd , dzO G tc §
(H3O)[{ MosClg}Clg] 6H20 (12 2 36, O, 1 O, 6HEIS(d2 2 , di3cC,a CO, 130
(167 &ec, 0,6 GiEdY tddR5d didrizmdsts dusOfmls o stc O
Isj yd dedj 3 @3 ,dzduids tif tetitccpo j dzts € Bt OL 59 Oded s Y 4§
Il " AH: 2%)0. dcdgi®®tdzdzr HdzW toj delsc j desMistelzC Islz t
dzz¢ dL BteOL ts9 Q9 nyiddnsi] Wzt tsBe@ioaDsPs: C 38,9; H2,7%.

1 O2H J dats: C B &EDD® MoCHCIRIs Btstej Isd yj mS tsJ 6:1:1

6:0,9:14,0:411 od mMizlsMmise k¥ Is ™ gjfn jif sHOHEMMC I lsacid'Tn:dd 39 (M

(f.), 724 3REN))L 120205 f.Me. ), BRO)i(3M.9)5, (439 .
¢ d dzls[[Ha0(OPPhs)s]o[{M0oesClg}Cle]

(Hz0)[{Mo«Clg}Cle]lBH:0 ( 100 ¢, 0, 08 &Bsd ) twOfls
JOPPR( 300 ¢, 1,1 dBisd ) wOmssstwdd o OyYj
fited BI"NdoOdd, SCdywisddd o Isjyjddj 5 d&ddkzl
Misets BMOHCO. 1 0OIjd3 ttOMlsotste tsa dzOYHOdzd. s
LiIsddztsor s izl tetsts" F B H%) .1 7[0ts dAseC t€ dofills Odzdzr  f tod @
MstckzClskztedzesets OdzOdzdL O tsilsH j dzivseleelliMddsOsPs f) GuH C4G8. |
3. 1 O2Hjdet: %4 46, 6; 1 3, 6

g d dzls(BusN)2[{Mosl 8}(NO3)g]

t Offlso tstod dzd 500 BegN)[{MOsls}E]8 odzdgstiz! Bz (O § Is ts d
1 Codo QMOS0 O e, 1,17 BEsd ). (16 0@ b
Isjdzhmdodesds  jtoj &B3di P doOdzdd, BJL dOGtLj 9o 0O. Y
(Agl) HOdzj j] tWOMmMlseotste dBOS Md &sOdz! dits B z I ®% d dedf 4
LWdueo, fjtjBihdeaOdd o Ikjuyjddj 15 dddzzls HC
Wddzt stetseo Odzd, o' k" dWP.tc diff FlsfHls o 3580 odfEj (~8CBte
R sMY j C lsstg OLfpgNOy) -1488,3(NO2) - 12 6 3 N@) - 8 8 4 . d fh) eizjydzts
C32H721sM0osNgO1s: C 15,6:H 3,0; N 4,6%. 1 02 @ ]5@&ts:3,1; 4,%%. Cul 9 0O~
ol = 347 dzef (5950), 394 dzdg (5200) .
Ef Oted o Ocdzd j &5 Oy Is tsBREM)A{ MJsd(NDIEAMeIER. Bz dzlz  (

=} Cf dzls BLMN)zK{MOsXs}(PhSQ;)e] MJ4NI2[{M06X8}(OTS)6] (X = Cl, Br, |)

100 &3¢ S dzOfls j tcBum)a{tMosK X} Xz CR( 19O 0(6 4 Bef{tz=iez )
BEsd( P, 035 dasd' )) J 6,1 AGeTtd GagPNEG OO fipls dot
tddd o 20 d3dz O dad if'd GCiya] &d " o Odzd o Is,
sj &3 j eOktej . | A§OBH qR] defin OfitsE § sdstsh d vy dals
sB/ &3 dz, 5 ®wJdzzls) . { Ofsotte bk§Owddd dkO Gl
odhifmseats o 2 &z Oyjsed@ d %o ig@n d dzds d Mt Olzc

122



toj dzlse j desMistezC sztcdzase s OdzOdzd L O  sdzzyd dzd o3 H
o wOMmlse ste ¢ dzOMIsjtedzgsets Ctsd3f dzj SMO o OyJ Istsdzj
(BwN)2[{ MoeClg}(PhSQ)s]: 1 " AatsH: 901 1dgdf MzdsMlso v Is o
fsizsm Ml &R, , "MLBD) i1 1298 (M. ) (SO)Li218156 1( fif.Mi;) ;
957.1  yd fydzj CgdslioBlatAsN.0155: C 35,7;H 4,5;N 1,2;S8,4%. | 02 @3pdzts:
H4,5N1,3;S8,1%. ¢ 4OH.Ch: s elié®) = 348 dzdBH(E Midz. ( O3 p
de) U: 7,851 7,72 [1H, m,  6H°TY, 7547 7,41 [184, m, 6 H"F@+ HP23], 3,43 [16H, t,
2 ICH241,80 [164, quin, 2CHE], 1,42 [164,sex  2CHE], 0,96 [244,t, 2CHE. 4
stedmMlsOdzdzr y j dzZlssets Yo jsO.

(BwN)2[{ MosBrs}(PhSQ)s]: | ' A 5 H72%)9.0 ldgd MizlsMmiseo z¥ Is 9 M
zsmr -Bf REBECIE0)11282 (SByi)ll62 $G.9P5 "3yd dzj
H dz@ssH10BrsMosN2015Ss: C 30,9;H 3,9;N 1,1;S7,3%. 1 ©2@30dkE 3,7;N 1,0;S
7,606. C uQHLCh: otk = 317 deds (5HQGO ), ( DY IsEE
7,801 7,71 [1H, m, 6H°T9, 7551 7,41 [18, m, 6 H"FE@+ {d], 343 [184,t, 2
4CHg], 1,80 [16H, quin,  2CHE], 1,43 [164, sex  2CHf], 0,98 [241,t, 2CHE .4 s to
fMls Odzdzr y 9 fzls®¢c 5

(BwN)[{Moslg}(PhSQ)e]: 1 " ABH: %)9.4 lied if BIFMmiseo zs Is o M,
Zsmr -Bf REBECIEO)T11272 (SBiL 156 ( Miogs5l sydSn@yj
H dzZ®ssH10d8M0sN2018Ss: C 27,1; H 3,4; N 0,9; S 64.1 O2 H:jCd2B4; H3,3; N 0,9; S
6,26. ¢ & 19 CHCl2: awo (@ MM ) = 347dzd§5800), 391 (4700\H ¢ [ {(O\ j isdsltz
77517, 67 [ 12HOM, @521 B, 43 2H1 8 H™wHra3q , 1 3(, 48 [
ACH] , 1,81 [16H],, qlu,id43 [216H,4CH 07 2 2B 8H&EGH
MsOwzdzr BttOdy Jjotsets Yo jIlsO.

(BwN)J[{MosClg}(OTS¢]: 1" AtsH: %) 301 dgef Mz&Hlsokzs s o f,
zsmr -Bf RS Istg O'TAS) 11295 (). ) (SONIA8D 9( f§A). 958.3 3
I 7 yd f)dzj Cdi14BlsddsN2018S: C37,5;H 4,8;N 1,2;S8,1%. | O2 ®i3y,8284,8;
N1,2:S8,4%. G uQHCh: ko) = 350 dzd3H(¢ f Oy j &8l 0
(ppm): 7,67 °P1,2H7, 219 [6THH,2 Bd, ,4 36 [[1,p2B9[18H,
s;6 GH 1,81 [16H],, qu,is3 [21dH.,4CHe 07 2 2B H4
sted MlsOdzdzr y j dzstsets Yo jlsOo.

(BuN)[{MosBrg}(OT9e]: 1" atsH: %) 12 1 dgef MzBMlso zs s o fy,
zsmr -Bf RSBt TFMESD)i1 1293 (M. ) (SOLIANDB 8( BA). 964.3 3
I 7 yd f)dzj @diBraiteeNL01sSe: C32,6;H 4,2;N 1,0;S7,1%. | O2 Gi3R,6484,2;
N1,0:S6,8%. ¢ uQHCh: wokfMt) = 320 deds (500W) [t 3€
(Oyjdytsdz: M,d6 46HTTY, Z28[12H,d, 6H™], 324 [164,t, 2CHI], 2,39
[18H,s,  &HaJ, 1,81 [164, quin, 2CHE], 1,43 [164, sex  2CHF], 0,87 [24,t, 2
4CHs] . stedMmlsOdzdzr % j dzssets yo jlsO.

(BwN)2[{ Moslg}(OTSe]: | © 7 105 d3c(87%). 1 o Mizlsmiseo zs s oM -
zs g RIBY 4 C Bl OMdBO)11269 S@).i1 153 ( Mi.982) " 3y(dSn@lj
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H dz®74H1148M0eN2018Ss: C 28,6; H 3,7; N 0,9; S 821 ©2 H:jCd28,7; H 3,6; N 0,9; S
6,006. S 4 }o CH2Clz: awmo (G Miln 68 = 347dzd€5200), 394 (4300\H ¢ § ((OFls ez U :
7,59 [12A" d,7.,627 [2MT3H, 3d .4 36 [I1]6239[18H,s, 62K, I
1,81 [16H, Jguihbh,42 [1e4EH 907 I 2W H4as Ok
stcOdzy j otse s Yo jlso.

g d dzls BusN)2f{Mosl g}Cle]

1 G teOdEafmls § tec dzts 6 KBUNYH{NPtG{NORP (1 6, 0, 41 ¢
tcddzd ® 100 3z 02 jdgdz dAPs dfw dztisB OG off s ®Is dz'( 2 5d 103
t 4 OCydtsdadzzs M3y ! Y jted BB " doOdzd o Isd ud dedJ
desds d MY Otodizldzj dzj tcfts 2F Otcd o Odedd tsBtOL 28 Isfw 5
yjdzjosets ftesHEZSISO., [ dzv EZHOdzjddw dLBTM IsCO
B dzd FdzsHds?2 o9 HEHR HE fdgH2 U E&EMESE)C K ™M/ z L
dzd § , ®©0Ooadesj | : ,IRj3B], Is dfugiChCisjWiAO 4 J 820 3 , 2 &
kjtstejlsdyjmMStsj 2046, 763 7EDS Meslae s [ st jnl€ dsw j RSO
ftcOCIsdyj ME sy 6 : 7, 7Csbl2NBMoelsAle? G| H6i7eziH 845 ; NH12®x0.

1 02 H Cdasl;H 3,0;N 1,3%.

b d dzls BusN)[{Moel g}Cle]

s &zOMmls jtody 2 StdBfdjSh B 2 k) dz Ho kv

efsmse 1. mddBdud My sldmndjdd]

s 100 d&e (0, 04 3di3sdz' (BusN) B dsQlsls dzte@th) Is® tsdgt
50 B¢ Dstsl sk, HseKNDG dd j0.C5) d dsdzda sy, ddf kg
f it Bj"doOdd™ d&zO Ho O Hdawj dz) ZEOBN 48 j I5® OB Is
cqiso Odedj &8 & & s LB’ 5CO OLsbds2
80, 5 ofjc. (19 0yd fm dafaxtsloslgCliz"C 9,G89; H 1,78; N 0,68. 1 O2H j dzts:
H17;,NOR. stcdflsOededgrdzjlagsddes yo jIsO B' dzd f ts5dzlz u
fted dMysd LtseaOdedd BBjde' hjets Ssdzdyd Mlsa © OL &

wftsmss 2. Cdj Chtesnd®duj MSts) ©dMdj dd
Cdzj CtostMOYH,) dzdj fotsHddsh dO f &Olksddiss
805e (0, 0 3BuNMioda)C)] B’ s ©wOMso Bt des & 10
L dzj Slstesn d B W S 5 il 2 .t qunjlsdist’ B LOL S8
Wdgdats s f siIsj deyd Odzj + 1. BAgCIAQ)+ dzjCt Idt@ts my Offfipds@ o df jted
fjtcOdztfjsmisswdgdetsdz  jtoj Bih doOdedd. [BteOL 59 0O
fsdsshd MOy dv d orf iz%)j.de" ¢ dzjl d3j~delsiez’ b dagodat
Ci6H3zeNMoslsCls: C 9,39; H 1,78; N 0,68, dzO2 H | dzts: C 9. E3S, MoHCI 1 ,
s tste ] Isd ) fClegO Cos dsy j6nS s 6: 7, 7: 5, 3.

=} Cf leS(ﬂ--ViBnNMes)z[{MOd 8}'6]
s 5 iBY dz@-ViBnNMes){ Moslg}ls]  § ts dztf @ dscg dzts € ts &Y dzj €
Msodjds 200 de (0, 076 dBEHMMOgs}lldlso fjtcR B G e3dzm k)
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ViBhNMesCl (200 d&ec, 0, 94p0ysdztbgzr J} Bz s slkdgg dzh
dzsc s Yo jIlsO tslsWddz stetse” a Odzd d k2§ Otcdoeo Odzd H &
oJhjiMmMsea O CttOMmMdztets Yo jlsO, Ctbtets] 3flOts dEdy O
ZHOdzj dzgd v -iRnBIMelCSI © d4 o fMkh d o Pdzd | dz2Dts 10 98).6ERS: d36
Moilllsj stejIsdyuimSésy 6: 14, HftO0Clsdy ME sftehMmMlid@dgz
sB dzOteclzy J dets, ylsts MoadHiljdz Mlsekjls 8 jets f B¢
yd mdzj dzsHzshdMosC o 10, 7 ; %.H 11Q23H1D,6xM1:112, 801,00 5 H OO
dz2r &3 IsjtedssctcOo d d3j Isted yj M@-WBNNMeG)fzMake) is] @zj ) gz B dzd
dIsmvw tlsjtced BDEOMr ysth ddsSOL HEOBB dz2O0 lsmizilsmlis
sostedlsj dzj 2. [ tdtsCtdmlsOdzdz, {§tedctsidro? Higdd dt
LWdteO o wOLBOOdzj dzdz" 2 tcOMmMlsotste o Oy lstsdzj .
gddzls j L dMDAMDNEMA)[{Moslsglle] d ( d ME{MEINEYe]

dddzld3d-(Ld3j sOC ted dzs dzts S d ) 1 Isd dz] H d d3dMBDAEMAS H j

g &3 MLH 203 j2As d dZOd3q dzts 4 Isd dzdzj Is O € to d df@lst & H (S5 | G,

Bdz, 0, 030 d@sdzr ) wOMlseotstew dzd o O dats téstygWyg telefji (1
tdOCydsdadzzy Mmdzy ! Ctsdzyj dzlstedtetso Odzd f d My tsc
NHOZd o9 ~rBdBHdBER HJL sddizseotsd + W dte] . 58 dsteird
Wddz steOydj?2 d Mmkhddzd o 90CEkEdA] . 20HsdNDSES3,0;1 2
H89;N3,2. 1 02Hjdes: C %3Hclf; {(CBCLYU 6015 [1HN s, BIH]25,68
[1H, s, CHH], 4,65 [2H,d3 OCH2], 4,13 [2H, m, G12N]. 3,627 3,58 [2H, m NCH;] 3,49 [6H,
S, N((Hs)2], 1,94 [3H, s, i3], 1,75 [2H, m, CHCH], 1,407 1,12 [18H, (¢2)9], 0,86 [3H, t, J
= 6,71 YCH3]. *C ¢ [ t(CDCl) t: 166,3, 135,1, 127,5, 65,8, 62,5, 58,1, 31,9, 298,5,
26,2, 23,0, 22,7R s j S (@ 2918,U(CH) i 2850,H(C=0)i 1721,0H(C=C)i 1632,
0s(CHs) i 1464,0.{Ci Oi C) i 1298,95(Ci Oi C) T 1167,U(-(CH2)n T 961.

t# d dzls qMDAEMA)2[{ Mosls} ]

1,0 ¢ (0, FBosldgditsdef )1 ,0s 6 (2, 21 dBisd ) d
Oyjlstsdzj (150 dgdz) o z1sji dzdeddy j tc @Mls aytOth) 5 d dz'} ldstdz
9" fOtedo Odzd. vojtH' 2 MsOEMED {EGtsd) 9 Ozt dzig ag§
tcOL dzr 2 ftosHEZCIS BBtcHtSoatSEE Yo jIsO. sHsflidMENO0s O,
C16,0;H2,7:NO0%. | O2 H j dats: +1,0%.8,c 3 ;{(CRCh)ZL,6,57 [LHNs, EIH],
5,74 [1H, s, CH], 4,71 [2H, m, O®l2], 3,93 [2H, m, &2N]. 3,40 [8H, m, NGz + N(CHa)2],

1,97 [3H, s, €3], 1,67 [2H, m, NCGH2], 1,401 1,12 [18H, (®&2)9], 0,87 [3H, t, J = 6,1 YCH3].
RsMt j ¢ (Bt 2918,U(CH)T 2849,U(C=0)i 1715,i(C=C)T 1635,9{(CHs) 7 1455, 1384,
gadCi Oi C) T 1291,g(Ci Oi C) 1 1152,0(-(CH2)n 1 941.

¢ d dzlIggMDAEMAY[{Moslg}(OTs)]

500 d3 0,166 d3d3ts)dt'd 325 d3 (1,16 d3d3t5)dAgOTSH tsB O 9 YAOGHfd Iz = 56
Hn dztstodg§ s @pzly d6 @) M! §Jjtej &3jhdoOdzd o Isj uj ded
Odzt 3 ded j o 52 Wisdzt ¢gts2, ftod S tsdB3dOlsdats? Isj B J 1
fticdtsBte] d&zO W dzlsOtedzr 2 yojls. { OfMmlsoaste Wddz stets
dzdJ B3 HdL s dztso sc s + WJdhtels tefdig olsjOalad  tas@fipls| ottt HY t
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stcOdzy j osets ftetsh CO. 1twsHEZSCI or Hj dzw dzd vy J dzk
YHT fHtotsd3" o0dzd H!l Isddztser d3 { Wdttsds ( 30 dzdz) ,
9 Odzdatsds + S M CObstey . 11 At dCsHLBMOEKEO,%: T BERA)H. |
3,8;N 0,9;S5%6.1 O2 H:CA&IAH4,2;N1,0;S55%.Hc [ tCDCk U: 7.4d51
J = 8,2 Yy7,12[@Hd 2JdH= 8, ®q604[2H,6 T2HH|HE [1H,s

2 T HGAS2[4Hm, 2 L], OEH7 6 [ 4MN] 3,2&R[1H 2 4H]s, C BN(OH3)x(

+ NCH2)], 2,31 [1#,s, &Hg], 1,84 [H,s, ZTHgJ, 1,50 [H, m, THCH7], 1,327
1,08 [364, 2CHJ)¢], Q.81 [H,t,J= 6, 7 GHJ,**C@[ iCDCL) U: 166,
127,5, 65,5, 64, 58,0, 31,9, 29,V 29,1, 26,3, 22,8, 22, dMDAEMA™); 141,3, 139,6, 129,2,
126,4, 21,5QTS). ESEMS  ( +) : dzO2 H j dztsT H2ABY, 2d6M D AEGAHBHI d L
ESFMS (1) : dz02 H j dasj(Ofsig¥1 3 8,08 1, it CBAiPfiPy oD jlzfRlisstoc *
:2051, 2 CRH)I 288 E=0)A7 2 C=C)itil(6 3 KCH3) g1 458, SOy 2,
i1194SQ)igl 15 HSO)ig9 8 0CY ilb67.

# d dzlsAb[{Mosl s} (OTs)k] (A = Ci2H25(CHz)sN, (CisH37)2(CH3)2N)

t Ofmiso tstcd H[{MofsPlsg] BBE 0, 19 dBRsdts)Xz0o P &G @dzd
BB sted yd M< s CeHu@H:)N)(sO 53 § dBZd3ts dz! |, CisHsPp(CH)BIEN)
(0, 38 disdzr, 224 &Gc). tJjOSydesdedzze Mmd3j '
stctso Odzd CsE€lNOte ®flso stc kf Otcddzd HtsMEzn O 59 todstEH t
tcOL O, HOdzjj or Mkhddzd BMOHBS. %' Ytsb 2®) @LLEMt
slse j sMmise j dzdets. § dzj d3d dzls dz'CsdHesBMEG dz (13; H A4; Nyldohy,dzj
dz02 H £das8;H 2,3;N 0,%%; o' yd i dZjHimeNMaestiz C 26,4;H 4,7; N 0,8%,
dz02 H £aBR2;H 5,0;N 1,0%.

[ Odzj j tOMmlsesteddzd 400 dH§CHO:N) S Mmsldkts] 014 €
dBd3ts dz' ) CidHeRgCHYK)[{Moelg}ls] (0, 12 dBsdzr ) © 40 Az
dz? AgOTs oL VIsts?2 o dzjBBdz' hsd32BL7B 'dI®) j d(dff, § 30, «
tdOCydsdadzz s fm3d ! Gited 3" doOdzd o Isj yd dzdd
h 2w BB Y dz Istectso Odzd, twWOMlsestec bk Otcd dzd ,
310 &g d731%) .d36C dzj7dR] dzls dz" 2  Ordz@zd:1dNMod sSsQef @) dzJ
28,1;H 3,6; N 0,%%, 0z0 2G28,0486 3,3; N0, 9 5 ; o " Y G.igtbeiNebalBel s Qle™
C 38,0;H 5,5;N 0,8%, 0z0 LB, OclizkH, 1; N 1,0%.

b d dzIsAg(CF3(CF2)CO0)  BluaNf2[{Mosl s}(CF3(CF2)sCOQ)¢]

g d dzlsAg(CF3(CF2)sCO0O)

167d3¢ (0, 61 d3Bstsdz' ) AgeCDiafs tH5BEMDIs @M jiftg jtoal tds@s te ts ©
C/FisCOOH( 1, 3 ddissdzr ) HtsBOaddzd € 20 &z s md
6 OCydsdadzlz® M3 ! Msddetse Odzd d §jtej Bj" doc
dzedw f EZLCOcy Otkpj dzj ftoetstcj O dtetso Oah d2 € OteB tsdaC
sotste kfOwddd &0 tskOoydsddsd dhfowds] dj H
kseosets 1 Wdww® (20 d@dz) . 1 0 desy’' kBtOdzd o &t
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b Oted dzd + % dte, dpleeinds o Codzddnd H jC tof zOMiIsd dzsS B |
(72%).

g d dzlqBuN)2[{ Moslg}(CF3(CF2)sCOO)¢]

t Offlse tstod dzd 259 BugN)[{Ule}la]9 od3aRldz! dycdz (O § Is s dz
Be Mj o] B LAYOROTF M tOdRE 7 BhEsd ). [ OS ydtsdszzyj -
dj 4 Hdj2?2 BijL HBMEZfO Mo jAyD. tyoAdsjs s tofs LW
flsjtedy 2 S &Y djsfijl 8 HOMGdsdgdfMsOF j ¥ dHC sMis:
oddzd 20 Bk {kddsetscts MfduksO, bfOowddd d
272 (6EY.ESFMS(i) : M/ z LdOyjddj, ©Oodtsj | : Isj st
2034,7274.

23. [ ibtsHT {fodkzyd ddv ®&BOIsjtctdOdss, MtsHjtey O d
2311 sz yj dzedj dBOIjtcdOdztse dzO Bdetse j tstcc Odzed

sddzsjL ftsdzdmMsdqesdzhizd W sdzOsO d&oOlstedw ( PS

Il sdzd MEdas s fig dz0ls dz@IStd W s F)dz § 2Isy d3 wOHJ
ydd MmMtsec zOMmdzets d3j Is s H d §[452, 458]1 JrinddzdztslRs dts tclO®B tsds C
Oty dBdscdHicOISO d 10 & fjtehizid EOEO02 D
tcOMmlsotstewdzd © 100 ddz HdMIsd dzdzd tetso Odzdats?2 o SH T
Isduddedd 1 yYyomo. 1 Odzjj tj OS¢ ydoddzazy Bkt d
fitej BINdoOdedj o Ijujddd 24 y. 7 Obsj &3 d&BAOL:
o0Odzd ¢ 1,5 & {bdizsesets MfdelsO §tod ddzlsj dzfm
BJdzsets Yo jlsO ftecd3" e Odzd 1 Isddzseor d3 Mf Jelss.d3 «
Il T atsH Mhis 0s ddz vy, dzj ¢2B{CRHIMS O:Nal2H0)n: C 39,7; H 4,6; N
0,S132%. 1 ©02@3pP,.&zts:4,6; N O; 93,0%.

1 s dzlz y jMiteXe}"@PSS X=ClI, Br, I)

1 mj ftesyj Hizter ftctse sH d dzd M fted C 5 d3dz
{MoeXg}"@PSS( ¢ X #CI,Br,I, n® 1, 5, 1NBOfmfgDd LROMIs | tcdzts
(BusN)2[{ MosXg}(NOz)s] o dzdBJ G tcOdzdzOr dz2O 100 diec dMmn tsH d
G zOMmdzets Mdzj Hizes M J2PSBftsdBHO®dzd d 0Mls (3& dzv dedzlz & o
tcOMmMlso tstc® OyYJj stsdzO, MsH jtey O jets ¢ &zOMIsj todz 2
o0dzd o Isjuyidedd 18y oOotzet] ¢ siiz@OEdsY Y dzls T
fzlsy d3 yj delstedW zedqteso Odzedw (7700 B/ d@3ddz o9 Isj
sjtced tCttOMEd tOMlsottc®, LOIsjdB dzgj MEBdzr ¢ 5 tol
Is j st j te @als. Iz tg JdoeXs} 1°@PSSdz0 2 H: £ @#s2; H 4,8, N 0512,26 (X = Cl); C
35,7, H45,NO; S12% (X=Br); C36,7;,H4,7;,NO; S 1Z6(X =1).

1 5 dzlz y jMiteXe}@PESH (X =Cl, Br, 1)

1 mj 1 IsOfr mMddzlsi L © ftososHddzd ! 2@ tcdd3c
(BusN)2[{ MosXg}( NOz)e] tc OfMmis o ts todfdxtH.Clg 2AtB0Oaddzd MMy
BsHdW dydtese Odzdetsc s ff s dzd frdsli€ls (ZD0 Oc Odyds o t 8 jzdzdz]]
tcOfMmlse tstedIsj dzv ) . l sz yj dedzlz ¢ fMmd3d ! -ofipizidzfst@ts o G
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fitj BihdoOdd o Ijyjddi 24 YoMt yddredze dOHmnE
Cod3f dzj CSMO HtsBOOaddzd 1rfaAad (5 ddz) , 5 d3d dzlz [k
t OLHjdvdzd fted ¢tdkshd yjdstedWizedtotse Odad W
fsolststeddzd 4 t©€OLO M rfAd d 2 tOLO M d3j lsOd
9 otH ] ddESdic tddaa O dz@6 o tistel sz 'd3zdc O ils o stotsd3 f s dzd
(PVP) 50 €C1r 0O, HOddjj] kOSC yj ftosmtsddtese Odzd,
7000 tsB/ o3d dz) , tcOMmlse stc Mmdzd dzd . [MOHBE Ho
tdmMemMf jLdtctso Odzd © 2 dgdz 9 sH ' .

1 5 dzlz y JMiaKe}@PEHCOOHd MeXs}@PS-Py (X =Cl, Br, I)

ltcdeslstse d Gadc OMEB PR OL Isd dzso sd3 MY Jelsy . s
HsBOaddzd 1,1 dgdz fifls @G s0zD Uipszzs dews(d9jdte O /(figlgl Is ©
IZzsls©, 0, 016 d&dz, O ;COOHEdRE-6z4 dzd pztf o toif H O 2z, ¢ 0 fy @& 2
J = 0, 98By cdHmMdftcdmizlsmisa dj 10, 50 ddzd 1
(BuaN)2M0eXs(NO3)s ( 1, 5 % tzd shbbztsh jdzde ¢ Misdesdziz §
0,018 d@dz dqdzdydOlsstc® tcO HsoC-@sliziizdptyf 2 tctc®© dad a5 j g
BB3sdz! ) . [ O0dzij o bjujddy 1 Yyomo yjtjiL wOMLE
fted ddzlsj demdo detsd3 ff Pstej dgjdvd oz@iddfizf] dfcte’d dBj o fMlskz:
Mjtdtse s Sl dzj MO HtsB OO dqdzd 5 dazkzd Is-@ Grtzyzis
Yyd dzlstcdWzcdtetso Odzd (8 diddzzls fted 6000 tsB/ d3d C
HB2 ., (JMmMeEMfjLdicsoaOdzd © 5 &z 9aBHT .

1 ts dzliz y [{Medl g(OTs)s] @PMMA
[BhOW BibHdCO ftsdzddkjtcedL Oydd BJjL tOMmlse

[BGOL yr , 5B 5L {2006 o} ( RERE]"PPMMALEK ( ¢ Mji ¢ sdzd yJ M
(dMDAEMA)2[{ Moslg}(OTs)s] © d3c  dzO 1d3jdiziz{ deglis) dss@iidafinzO 18O (
mMddzls j L dtctse Odz fm dmf sdz L s9 Odzd j O3 fndzj H

(AMDAEMA)[{Moslg}(OTSs] © [ f ¢ ©® Stsdzyj delsteOydwa 0, 10
stso qndzdff MY sdz! L so Odedj &3 kdz' IstcOL o 2GS tsots?2 o Odzder
HjcOLdisa Odzd fklsjd3 ftesHikzoCd OLtSlstsd3. 1 totsB
sestcse d AI BN (10 d&c, 0,6 dOM. ). sOYHEH
NHOZF77H § ciQL Jtetseo Odzd btej W CtsteslsSddizd (~1
fpd3d ' orf Hjtey do Odzd G ydsisy jfdedfije SHE] day Cff tsB 6O L s
odH] IsOBdzjIsts¢. v© OB drklsQ@EY f L lftB)dsdsdzdc & MMAY J
sts?2 Yj ftesyjHlzte] .

[ BhOypIstHBHdC O fsdzddzj edL Oydd o tOMmlse tstey

[BtoOL yr , tsB 5L HAAou| o} ARE]"PPMMASG: ( ¢ mJi ¢ sdzd yJd
(dMDAEMA)2[{ Mo6lg}(OTg)s] ©® d3¢ dzO® 1 dsdz s detsdzj s ©) , BT
hjddz ftoslstsS sdzlz: 5 dMDABMA)[EMoels){@Fds] 1 & O Mdfza & 6B o
ModNdaets HJGOLJess Odzdetscts HESY sdzdzd Is§ dz! dzsG 5
LokzSCtsokzy BOdzr d GMlststotsyde 2 dzOctcjo, yYlstsBr
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Csd3f dzj SMO. s COYHBRBE tOMetstckz HEBB OO dzW dzd |
dzd sdgrCstcy €. s O3 HE® Md3ijM! cSjtedidjlsdL Jtese Odzd
LokCtsd3 9 Isjyjdedy 5 dBddzlzls, HjcOLdtetse Odzd
dzOG tcj o OGedp flstgdy j7dzdj 18 yOfmse. 1 sdzzyj deder j to
d MOy HOflp@dzp ©J50 dhdz). I stesh CtssBKCOLd 2
Wddzt steOydj?2 d MmMehddzd o PMBARE 3§ OyjJBE®D]L j Y
Gelssoddzd, MmMdzjHEY B2 yJ fttyJHEZLG].

1 sdzlz yj ded J{MdsldDTREL@N-3 2 [

Il LOoadMmMddtsMmisd ls dagictOBYYtHH R sty dzpiO L dzts
dzscts St dzj CMO. 1 Of tod &RO,Is j Hedf'O dzPtc B ¢ EASE o dz jv
Moz h jes CdzOMmMsjtodetsets S tsd3f dzj SMO d HEtsB O9 dzj
CodBdzOIsdets? Isj 3 j cOlskztcj o O jdwgddzBj 130 dzlr dzlizlds.
YOhjets 500 36 Wilststcdtoseo Odzdetsets f sdzd &3 O ( § K
ZzO ftse jtomndesmils: yoh<d 1 jlsted d tmlsOeddzd or fi

1 5 dzlz y (Bdal)d{Mosl g}(CF3(CF2)sCOQ)] @A3 2 fc OL dzd ydzts2 disteW |

1 dzj desydzr | tsBtOL T

[ JBHdSO 0OdzOdzise d YydzO (Ofsieadlz[ i Miodig{ OTels @AB QU y
(CagHgoN)2[{ Mo6lg}(OTg)s] @A3 2,f s d MOdedzr = o' h j.

[dSCtostcOL d3j todz’ j o Sdzs$ dzO

l sdzsC dz0 f sz yOdzd B ssHtsdz 1 dzj € Istesm d dzdzd
 § sdzd GgjlagidE daO @5 no L sddzOyjlsOlsy. [ OMmMmse OV
zO bktetse2ddj. 02 2i3@BM. %. stsdeyd dzlstcOydvw € dzOMmls | tedzts
B zO 0. 1, 0.5, 1 d 5 @énpli %30 k\k plfagedower source iz n
UK) B'" dzts st b®dgj MCts] ftsdzj. 1 skt fsHO Of
hf ted yJ o tsc sodets®. BladineB000,World PrecisioninstrumentsUK) .t Ofjls o
HOe Odzd yjtejL MlsOdz des?2 dzOCtsdzj yded ¢ hftcd yo,
dzd j o OV fsA BB OO HOZdM! oBdsC dzO, or Mk
B' dzd Htodetlstsodzjdzr ftod BSBHJRZOCESOTr 7 bkMmdztse W
HOYyd tOmMseatstc® 1.6 dgdz/ y, tOMmmlstswdzdj HB f ¢
o Odgdzs 3 B tsC MJ Ystg dizf fj eiPstzcdedz'dr o dzOY detsMmisd . | O«
HjteyxdoOdzd dzj SBlststetsy otcj 3w o OlsdizsmMW jtoj Mk
Is j dzw .

[ dCHes dzOdetsyOMmisd yr

stsdzd yd Mseats ¢ dzOMiIsj tedetsets Csd3f dzj S MO sy J Is
H B3s2 € sdayjtalgscietaysfodd dzd Ho O tOMmMseatstc®: o 8
A-32J1 d 10 Be € dzO M Bkl & O/ )dgiMEEl}tTTOCH:)3;
9 8 ddz atsH' CORAYBepBSGdLOROO0r @Gdzj j tOMmlse tste
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stsC/ dzz dzC O Hdzw COY HBSEB Bsdj dals O otej dsj dad d ¢
C tsdat dzs + dzls dzts fBls{floels} BN =5 0O , OMPscH df¥, 0 0 1 NPP OB 1
osHddzd o MejHj EMEM Ht ¢ tdzj ModiE'@SIOsGRPg dzig tf ¢
M@FRHE 20 &6/ &ddz. Yy OMlsdy'r ©BtcOBOIT 9 Odzd &
ofjdsd + S jtodd3j delsOBRY. | WMPY {ddock} LIASIOSFRIBERZ B «
o fdb@spantejHd o Isjudddy 0, NPsp2®B4 ud d&fJ O,
1, 2, 4 74 98 Ol dafstljcf LB jsfplzy ddzC zB Oydd SdzjlsSo
dzZj HWdzr 8 PBS Hd&zVW BEHOd) s dn< g s dir As N[ ) d dzd
tctsofOdz Mo j ¥y juU3 RBSH thdzQ ' dzs?2 B Yyj2 Mr oasteslsed
tcso Odzd ) dMftsdz L s9 Odzed j d3 F ACS Ca Mbslg} > i@Sio(d Bye ¢
ftsdz L soe Odzd dMmlstsyded ¢ dL dzzyjdedw i Hdzd dets?2 o s
{Moglg} °'@SiO-GFPGFPi 4 88 dzds d 530 N 30 dzds. [ Odzdz j
dzj dzdets g ts L dzgOyg dedw W dzztstej My deydd, ¢ tsdzizyj dadzts

RMMdzj Hso Odedj SCddzjIsdSd or MatsBtsy HJ dad W dzC

s dzj IsC d2 Hoerphj o-@tizdets qdz' 6] f dzO dzls jel®™y d fy 2 SCCirtp;
ssC/ ZEdz2S O Hd&zv C Oy HB2 ot digj dedets? Issyscd (0,
dzedy 24 Yy Hd&zv HtsMIsdY j ded %. { Mo H2E8 826 NRize dA001s@01)8 ts
tcOLotsHddzd o MijHj EMEM Hts ¢ tsdzjtceQiatRs r CotOcdaq j
LokzZSCtsdE © Ikjuyujddj ~ 15 &Bdd fjtciH ofMmjdkd 1 ¢
NPseo Isj ud dzd j73 2 Qlste@Hujtaci } 8Mdzj ddz2C s Oydd ¢

136



MH j oy Ok zsL ONIRj dzv dzd Mo j 1 J 2 MijHs?2 d dde? B 4
Y. 10kjd3 SdzjlsCd btedfmdddL dtetse Odzd%dBicts )tz dzq
des?2 BT yj2 MroeosteslsSd. wkmfijd.dd Sdjlss OdH
(Becton Dickinson, USA). vuvfMzscedw%w OdzOdztsc d 1
sStsdz? 5C Oz’ twlzPOW AL Qdzd telz h OV BdCtesME s W

CCMy jteddkj dels oo sH d dzd OdO dzRE R Hdes L ' @ oz
dzd dzd g2 He 9 5 dzy j bidsl@$"@8igNPs{n=0,001,0,01) 0, 1 B¢/ dzcz.
RLEYjdedd t©OMftejHI dzjddY &BJECtesyoOmisdy e )€

s dzj IHepR o' fj o OdiY dzsta@dr@ez" fj IS¢ 5 dzy j dzls G YL 2
sStsC/ dfz dgffde B Jtetso Odzd o 7ds 9 yPledss g G H 33 ¢
tcOdz! dgzs MicjHlZz L OBy dav dzd o j 3y JMosldfB@IiAsNMPsd dgds H
0, 02 {HOd)HIDSIO-GFPd dzd 20 CGRRfE/ didz B Jtetso Odzd o
sdzjIs¢d, ddzCbkzBdtetse Odzdz" §j © ydmlsts?2 MmMtejHj, dH
BOYydd SCdzjlsS€d HoRBY H™W S tdnts{dzste CPW Dtc O dz! H j ¢ d +
Ldtse Odzd M d M Celddnalyed NO(GdeHeaghchr@lUSA) . cHtO € dzj
ts € tc © h Hodphst33342 ThermoFisherscientific) ydlstsmG j dzj Ist odL [
h o & OdddexaR&luorE 5 Bhalloidin(SigmaAldrich) . r dzZv odL E2OdzdL Oyd
Lso Odzd dMmistsydzed ¢ dads? B ysHigdelzd W3 719 wizgtz d W d dz' |
Hoechsi 3 7 5/ 4 8Phalloidinti®'3 1 / 5 5 4Mogls} *H@B0.-GFPJ GFPi 488/530.

RLEYyJdzdy w©WOMftejHJdzj dzadw yOmlsdy o CdzjIs¢

sdkzjlsCep HepsOh doOdzd o Skdz IskztcOdz?(iz6 i CHEB t
k¢ dz@ CtsdzBkZ) o Ijujddj 24 1y, ¢ tsidjSiaulRst
d dzfMosle}"@Six (n= 0, OMPsdi d&¥, 00 1 ,NP9Pg 04 j widatlzd j 24
ftosdir o Odzd PBS d btedfifmddedL qtetso Odzd .°C P Is s
sted¥ e dtetse Oged Isfjtarfj dadojo 05 Bddz fted € s d3dzO s dats 2
CleOdzzdz &zO@ Hdzj RIS el totss §oeWay.ls Oded@jds Hg ¢ W o Isfgs
dzedj 2 Yy, LOIjd Ho O twRBEOs f3sH o gdedz OUAF Y H Bs.Ad3" )
N Hj dzdz’ TR 6 Oczdz' o5 € czj I9EtER) l9RE®REO oRIB'Szd( 11 d3dz)
20 1 yoOff. vd bteOtsdSdj MtjLr (70 dek) B dzd
Leica EM UC7 d fdjhjdr dzO d3gj Hdzr § MmJlssysc
Mol yde O h j cgte st ddTCldcttstindedsy © Li bra 120 (Zei s

[YideC 0 WssddHizydtese Odzdzts 2 yYdlssilss€ fnd y dzs

CCMY jtedd3j dzls f tetso tsH d dzd O dzO dztR & eft tplizts L 66 &  olzg
dzd dzd 2-2 He[p HelLa 71 dOf OL M@ ¥@3D) MEs - B3 20, D 0 4
0,153¢ / S0zNPsd Mpsls}"@Si0 NPs(n=0,001, 0,01j 0,01250 , 2 2 B¢/ d3dz.
fsLdldodtsets Ctddstetscdzy dMftsd Ltso Odzd € tsBAB te
HOR dzBgs qUts dzy j dzlste Oydw R, Isd§ e (0500280zw 1 d dgdn/daf dz
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24. [Bhdj &jlssH' [ OwOYJdedzdl OBl tf ezt o
241 AdL FT BRI U MS )] d&jlssHr dMmidy H e Oded W

RLBjtejded] to]j dzlscj desC tsdzlstcOMmMisdesmisd € dzOMmls |

stcOQodzdIsj dz' dz@ | dMmMmdzj Hiseo OdzedWw toj dzlsc j dzso M ¢
fsdzdzy dzr fp dMf sdz! L so OdedJ d3 Ctsd3tf + ¥ Is | toteldBdgsls 5@
sumMC Odzdteso Odzdw: 120 €1 d 40 & dO Ise jtoHT A
cOLYyr (HJORjIste 15 did3, Istsdzh ddzO 2, 1 RdEPS IS s
M tOL &zdyde" 3d S tsdzd yd Mse O3 (0, 03, O, COo=LdsY, dzjo
mMse M ftdkEsh! ¥ EOBStOIststcdzsets 6dHtOs dzd yj MG &
dzd v toj delsc j deso S ts2 f dzslsdesfisd SOCY | Htotso SH
© HdMIsddzdzdtctseo Odzdets? otsHj ddzd rfef. ¢ dd3j dack
fgd " Odzd o dBdesetsdzzdatsydz 2 f dzOdzh jIs Hdzw Ckdz Is

JYyd 2¢O ssmdisdv dz! dzesmisd SRy dziy S Mtse

[ Md3ts dzw dz' dzts fls ¢ oHdzr » tOMmlsotstectse § dzOMIsJ |
CtedtsMS s dud MS 56 s5-1t5 ) dsd dyjl Is 605 Mok i ty g ks WpérdaX fils
AJHJtOYdw) . sO)3HEE ItsySk dqL dj tewdzd Isted tcOL

{Yyidz€ 0 c¢jdzgj cOydd fmddec dzj sdesets CdMmdzstetsH O

15 &g IstsHdCj, [4pHafodHi szl ) D@ ¢ MOdz ( 1
f sozlz uj deeirtsaitg JADEGBY sC MOz B 2O 5yY daff tlaP -HYRY, jBpfd]
fO@tsCMOdz dmMf sdz' L ks Ils o COyjMmlsej c¢cdztselzh C(
OB EdzOr Hdzw ¢cft ftedetslstsoddzd fiisj € @0 - 3¢ tzd3f
HdMY jtemdd d&3OIs] tald Odatises O d Ezf,B-Hyfditstizj AHAD P ts ¢ (0220
[). 1tMmdzy yijes yjtjL twOmsatster o Isjyjdedj 5
SBOL YyoOd B' dzd L Of d OtiET [ (2O P @dzfzj § O gz &is ts iy
sBdzzyj dz@ Mo jlstsdz M5 HOkzddiats 2o olsizdzl dzdf 0D 0dzj 5B - 51
LOf dMmMOdz HntglCtlster vipdzseo W  tsB dzlz yj €BW0:, tdijolzj ldsdz
414, Mojbbtoats] Cdts tIs 400 Hts 500 dzds.

S90dMzlstseo" 2 of nsH Gj dzgj cOHH G Mddec dzj Isdztse 5

sddej s ¢z dz 3B dej Myj deydd MmMddze dzj sdese s ¢ dMm
ftowdr & Zeodztsads € dof zdz? Mdetsdsz dzOL jtolz T H dzd dats
hdted dzO@ i3 Zdzr MO ~28 dzif) M dind bsiA s tsts @ .dzd 4
dzd v ) ez Ssdd s tesH O, L Okjcdmstedtetse Odzdz” |
5000 Istsyj$) HdwW bkdkzyhjddw tlsdash jdedw Md e dzC
fzh jdz@ Hdzw EMlstcOdzj dzdw tOMMmjwdzdw Mo jlsO d
oMy dL Bt dedMm § ssaz®mg " | dedetOs L iy dztm tdsty HiFY dgzOD
dzf Myd deydd ©¢ zOMmisj tedz" » € i3 xSffse wdshylisidgd dipd
dzj Myj@udofs j &3 B dzd ftsdzzyj dzr S OC tOL detsflst 3
ftsfpdzj H BB OPH dzf GFCLIs M d dz' detsfls! 1 Ists?2 Htetsyj H I
dLBjtcjddwdd fjtejrntHAdSEr 56 dztsh j dzd vWs,dzj ff t5 Uz
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2O Cddzi sdClk Ikttdfdzj lsdzsets Msmisswdzdw. s90dzst
tesH @ ,( 0o dzOMr " | dzdetse@ &£ 'd dgaizisdeisdgfistdz® dDdzd Is § dz! dzr o3
ftsdz! L 5o Odzd j-I3j 15 tp MOPLMSE W B0 Is s ¥ j dzdT@DSHim e W O tc 6§ &
COyjMmseaj MlsOdzH Otcls O.

RL&Bjtejdedj toj delsc j detsdz® d3sd dzaj My j dalsdzr = Mo ts2

gff j Clster toj dzlsG J detsdzé d3d dzd My d dzyd d , BN dzd L
M j CtcOdz'tcde gdag@ d3, OHOf Isdtetseo Odzdesd3 H dzv d L o3y
GJdtsomMi sy dqLAEyJddy cJjditdtese Odzd M LR s, dz
49 jlsdzOdz@,j sy @kzlic e,  smimdw ), tOBBIOsNMN j2 it
sBtocOL Yysseo dmif detiz? L d Qzigc ff tsdzlz yj dedese s d L dzlz .
sk tBttOL yo. s0dzOdz tsB dzOtelzy j dzdW 9 C dzs8 yOdz ¢
dZzdL Oydd d dBsds2288H@EOEOBIO( MWD Bt ol teskz tc cd, O diS tisf
5B jSIsdo O WsCkmMdtse®o dpdd B3O tedgds,j ISte0E A lLdz
4, 3l M kMlsOdesoe dzj dede” 5 ftetstej L wdsd 2, 2 dsd3/
10 dzdsg) . viIstsBr twOmMh dtedls! M jCIlsteOdz! dz" 2 HJ Of
cddzOdz dzr 2 Hjlsj Clststc B ' dzama®alsi HAO4B6 tZD ) s e O
ykemlseadlsj dz' datsfils! ¥ o i dg®lf ‘OL 20 dzdf y dzfn¥ s Mr[ & ls
9020 Hd&zW ko jdzduyj ddw M jSlsttOdz dzs?2 yYkzeomlse d Lk

[ dzv ftedetslstso dzj degdwv dmmdzj HEzj 3" =7 BBOL Yytse
dzso & f tsd3jdz Rezdls @iWHO e j Is kstsdzh ddzgts?2 100 kS dzg8
BB RMdzj Hizj B j MtsjHddej dedw B dzd Ish Ols j ozt dat
o jtmMisdj, ftodzdsfis: s {ftsCter oOY jets. RLBM ¢
O stcOWOtcjls tlstctsp Otizfls @ g ks C Bfips tiztso ¢ f stesh €
stesdzdtolzj 3" B3 1 tc@®L BB OBDISF &5 L dzdMmlsO Issdh dc
ftow Bskzaetsdz &zOW Odz¢ g ded j 8 O f zOMisd dzO ) twOL d
fMj dz0 Ho &7 fls g Hsdd O HEE R fzs 2  fded B3O dzd
d fsdzkzyjdedzr 2 fimMit dzghodyo oL o j" do Odzd dzO cteADB-
jhjdgdjds 0,01 &RE. IsMmdzi osLojhdoOdd™ { &zOfm
odzdL ¢ tMstetsoCk otesMBOR ulthtstdz] Y § jiof 9 Gtz
sBtOL YO dO § zO0Mmlsddzz, B jMfjydeo Ov HMISOIE
9" Hjt)y o Ols! HOd dgj2h k¥ ®BtOBtSISCE. 1 &zZOdz" j
Zdwn 9jMO tlsdj yodd 0S¢ &OMEBELG®BkLPL B O dde
5dSOd des fsH kedktsd 45 cOHEmMse € dzOf tcOo dzj
d fMdMmlsj B HjlkjSldtetse Odzgdw, Ctltster j BT dzd ¢t
] dJd3d stedw d tOmMi sdzisy J dzedd d MY tsdzsUcdsiHAESG B SHBE
SBEOL YO d otmitsdLosHdBsMisS! HjkjClsdtese Odz
MCdd Hdzw Ctdzduj mlse j dzdese s fMtcOo dzj dzd W B Y H k2
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sdmzstsdatzs o dztsy IsdIstetseo Odzd §

454 HJdzj EXBYIHBTARBTA)] (Q=S, 130 BB, @Q=0&6155
d3G , 0,0625 WBhsdz' ) wWOmMsatstecddzd o 30, 0 dgdz +
0, 1] otHd &3 ttOMlse Stetsdy KdQjHs tdrP dHrpfntnda' LHY o CdBJ2]

sOdzdstes-a3§ Bic@ ftesdLotsHddzd M dMftsdz L s9 O
L dzOyd dzdv = t1 "9, HB OMepE&BIOHOE ., 6, 86 (f§Jjtwbdy
KHoPQ:) d 4, 01 (f J tcioKéfiQgHaOs)2 Mils OdzH Otsls

AdSdzdyi MSOw otsdz! OB jtetsdzj Isted W

AdSddud MElze o tsd ASIONBY § htigztzteded ) d MY tsdz
Metrohm 797 V A Computr alstesHnsdglsg ¢ UBIg s igdg de
stcsHO d dzgOfMr h jdgde" &3 MjtejBtots/ mdzstcdH Mmjtej B toC
stesHtsd3 o8 COyYyjMmsea] oMftsBsScOIls] &zt detsets 1 dzj €Is
0,15 [ t©OMmlso 5tc -di jritsd dAOte{dis@zd 18 j 19 o Ainylg astdstelzd IStcr]:
Lz Cstes@d B ) (HjcOLJesoOdzd fkIsjd3 ftesHizo €

RLOJtejdzedy dBOGdzdIlsdzr = Moaws2Mmlse

O z2Odzeflzj C stetsdzdzse 5 f Otc O BOL HdtdstsiptssHs] defij W S dad
s B § 6Ollztej dzO MY j € Istctsdsjssst2j 9E FpOdOY j (dalfadr i tealind
GdHOLddZ (g = 2,0036) dhMfsdz Lo Odzd HA&zvw CC

vl BB JtcOlkztedzOW L Qo dMmd d@dtsMmis: dGZOcdzdlsdzts?2 o ts
cOHJw fted 7,3 GCC o BORBOKIL Ddzg tsisj B jLuzPUs Lt
hOodzhmw o 6jdkdjoky Ot jttlk ftod HOo dzj ddd
Zdteso OB zfzd bstctsds Del ta DTB9696. | Odadz |
yjorna dBdStetseo jMtse d ftoj ydqL dsdzdesets ydw tetso s
242.rRMMdzj H 89 @z H yg §E d dAnvilne 52 Mis o

skdz skter Cdzjlsts@

1 jtodlstsdz] Odz! dzf jJ dyPR)tc BV Ggdd fdis deldfy j(der  tsls 3"
20122 6. rdotlsde n kdgjtehodzwdzd flklsj &3 Md3j h J dac
dzsets fjtedsHO OFC dzd B3O Is & O d af dz® ¥Rl 5 O ts b tiz0O 2
C otsH] d MISOdZH Olsdzs Bz Ctsted3dz) . [ " h O3 o dzkzIs
Witz s Mtsdzj o se s ttOMlso stc®, L OIjd3 ftetsd3z 9 Oc
BJtOdzd §jtdlstsdzj Odz! dz" | BOSCtes¥WOcd d orf inj a @
L €My J tedin3jtrdzls ts o

sdzj stsydzOw dzddzdw C Otyd dets@’) , ¢ €ddy BdzddzQ Y dz
desdzr h j2¢d 1 fdlsjdzdy yjddztse j SO (HelLa) d HJ
(MRC5) B"dzd ftedsBtejlsjdzr o | sMkzH Otefls ofy tslzbasaiz]
d BdBlsjrdtsdtsecdd Alrsuvfto ({shMhd2mMSOw AjH,
o Ckdz sktcOdz dz EMEM tf ENER, ( MEM= 7, 4) , %H {51 ©dzd
dzts?2 B' Y' j2 Mrottskls? 9%CRdzO0B s dadis? G B Istditsd
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{yd s Olsggeydesmisd € zOMmisj tedz" = ¢ ts Bflsigji§ldn ts

AdississSdud Mecdd dmmdzj Hise Oded § HYp ts § 51 dflzdzdf
Medj Cdzjls¢d ©OCO ¢ ficlsddas)ydetsle ¢ @ a0z | Oz It
Cdzj ss¢ d tMisOs ddzd waRY fMtzestt @L o @ daf ‘& B @isdztel) dzts
l totsd" dzd 3 ©OLO fdlsOlsjdz dets?2 Mmejuts2 (rfrf).
fjdzl v Hsdzdd3j tede” 7 BOLjtedOdztses o § dlsOlsj dz' dz
YyjdasteOydj?2 BOljtedOdztse , L Glskisdy lsfOdsO di20) st 81 udd).
COYHEY dzEdSkz ftotsd dzd  lsOlsj dz' dets? dgig P 5 Aals
= 5 &/ iBdz, Is. j. 50 B¢ tOMmMlsotstejdets o 1 dgdz W
fdlsOlsjdz dzts?2 MmtejHr . [ fls Ootd df 3z 5y fo. B0 bof s
Yyomo o BBOL Yyor wlsdzj yodzsm! o fOHjddj Wdtsd
fMazd dzd. | sBO8ddzd Y5 100 BCdz 1 fBJd U fisdgds Ob dy
fsmdzd uwdets dL d&3dteddzd (ST s dz@) A daf dzd P @t lezils i g 'ts
dz0 tsfldyuyjmMSizs § dzisls dats ) lsiic G hlplulgikdd: d2¥ 7 dziz dats §

sStsdz? 5C Ozt dzOW dzOL J tedzOv MC Odzd ez h OW  d3d € to

sdzj sCeR HemjoO0dzd dzO f{ € M€y isjts Chif ldnjisSj RQizts() !
o0dzd o Isj yd dadg deuEsydj%dfifedd 130Isj d3 S Edz' skt Odz b
Modyd?2 MejHB2, MBHjEYOMNj2 BftejHjd ddets] € &
o0dzd Cdzjls€Cd o Isjuyddedy 24 yOoOmtse. sdzj s¢d,
MedJHddzi dzd?2, dMfsdz' L &y Oz Qalzj § Oz s §J @ B @Rl
dz" &3 BEWBSESBVAdSMHMJvEoodYsesdkz®dz HjedH] d odLL |
LsoOdzd ] 3 S BdW 5COdz degtse s BICtesMEtsf © Zei ss L
NJdedztsG s dzOL jtedz o5 HtsSHiSAZ (d4 Oip 10RdQ)l  HogiET) i ol -
dzr &3 tsBi j CIsdo tsd3. RLESBtOY jdedWw B' dzd f sdzz yj o
CloOBBdzse s tsBJ M j yj dedw ZEN 2009,

[ dIsd SIsdesoOdzdy d SCBBdzdyd Mmlse j dzdesy st H
Cdzj sCOR dzfdedd Hep

sdzj sCd dz@dzd MY e {@xdgts \pdz' 926 f dzOWRNdFjlds (SV dilz dAS
CkBdtotso Odzd o Isj73p dzePls Rkitztplgdotcf €SP a3 § dIsOls j dz-
®j dev dzd Mo j?2 MejHts2, MHjtyOhj2 tftejH]d
dqdzS B dteso Odzd o Isj yjdedj 24z yOftsayd msdp s Mde.J
Msoadd 100, 3Hftsd L so Odzd COC ltedyOlsj dz' dz" 2
9d Ismlse j dzdzts. l1jtedH s jHjdddd + CMY J tcq§ Gjcez
BSGMHH d - dzSteW dzz tste§ My d d dzDG)ASjgmiaDlIsdsrdy HERBS HEdP-
GdHEBS Mdidlfdde)OL d dzet sSOdemizdz! ¥ sdatse OV ST iz®Is @)O
SBdzEyOdzd Odktse j dzetso 82 d&OBIts2 500 Ils (o O 4
9 0dzd Hoechst 33342. | & OolstsdiOIlsdyd mSdad KK
Cel | Anal yzer 2200 (GE Healthcare, UK)

dmMf sdz' L 5o Odzd ! HdzW OdzOdzdL O d dzBA ddin d ¢ i bz L
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ftoesctcORgBdese s tsBj Mt j yjdzedw I N Cell I nvestig
fisB 82 bkMtej Hdzj dadzz ddzlsj deimd oS Mis: W dkzkste Myd

[YjdeC 0 W slstsdqdzHzydtetse Odadets?2 yYdlstsists€ fipd ydats

sdzj sCd dz@dehd MY o eetizdetsaidz9 § § zOdz" jIsT g ddfj dzt
stsC/ dZ2dzC O d Ckdzr sdodttse Odzd o Isjyddedy 24 -
NP MejHB2, MHjtey O j2 s tcjHjdzj dedatsj € ts¢c
o0Odzd o Ibjyjdedy 24 Yy, O LOLjdB BBAEZEZYOdZ]I ¢Od
9 Isjuyjdedj 30 dBddz. sdzjlsCd, SCkdz sdoedtlzj dzr j
dz' a3 Sswlglzj d3. [ BdRZEYj d2edz' §| C dzj IsCd sSAOT e ®zd o
30 d3ddZ3 ftcdslis3 (Oacazp i di um i odi de, 1 #tGtHdh dhds
Yyddedj 10 733 dg dfmc O aBIstsd3OIsd yj M s2 W hzktstej My dz
INCellAnaly zer 2200 (GE Healthcare) sty tpdeizp j ¢
B'dzd dMmMisdz LsoOdzr Hdzv OdzOdzdL © 3ydoeor a, Of s{
vy ydd M dmisd LtseaOdd] &3 fescOBRIdse s 5B M
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hdodd Y dHCB2 fyspHlsjB difisd 23 yOfmtse.
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NOh jd3 1 Be/ iz dL slsd sRTHOPdzO I8 G Midalplz 810 figRel jdeiddi iz
FITC-di3y j dedz" | B OCIsjtedd Ish Olsj dzmtetz] § tctgdzs & O gztf s U
sj &3 fsteydd s 50 BECdz BOCIsjtedOdz dzf » MMy 4
My Sz (9 COyYyJmlsej Ctdzlstesdzv), d&O fHtoj HAJ Is
ftoj HAZj Isdaets ] fislésj € dptg s sy &st@r L dzd € eis® tsdiads, € dap o
tcsoOdzd © Isjyjdedy 30 Bddz fted ¢ sdB3dzOlsdzts? Isy
mMemy jdz v B"™ &ZO Ish Olsjdz dzs Hj COdzZsdtetso OdzO.
9 %dzj 2IstcOdzy dz" 2 L OB HzY glztc jlz@dz1 @ R wizZd®. | Olsj d3
odLEZOddL Jtetso Odg d ftesO0dzOdzdL Jqtetso Odz" M dMm
Cell Profiler Hd&v tftejH]Jdjddy Ctsdzdyd mkse O
o' fsdzdzj dzr © Istejnrmn 1 CLJj B zOWwBH HdtsPj cdBj &

ddzsdB OCIsj tod Odz dzOW (O:SHIsN)H elizisl f{ OF9e] oS its ¢

lted ftsdii3sh d B OC Is jOSBAMGerdisdalHES30IGL 3 (t sMfyd
MojydoeOdzdj BBtOL yYyse ftesoatsHddzd dO ttOMmMmistswd
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