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Bl Wihdgw jIsfw &3j dz' " 2 Mls @xid dof digsifdsH j¥ de§ dig@m IsG tettsdzd
nOdz C5Cj 20 ) BEIOL ko ®ddzi &3 Is{j Wdsd dzOdz' dz' = dBF¢ Oz
BdHJsddEsO C sBtcHdJdzd tetso Odzdz" j| ¢ OlstsdizOd3 di3tsdzd B H j dzO.

[jltsH &BjROoOdsidBdujMSs2 OSkdo Oydd

1 5o OlsteMSddidd IsOC Y | MlsOdzd twWOBBIsT dzs o sfyd B

CdzOMmlsj eseo d a3H» @dz=laOdffdedf®>e dzj dzd v , My jh dzts[22t26]L o ¢
l jtcots?2 o 1lstsd3 teWH[E, cOBEBIsHEOZOOMIsB®E! W s dMr o C
(EuN)2[{M3Q7}Bre] (M = Mo, Q =Se; M =W, Q=S, Sd)zlsy &5 &5j - Odets® d d&sd U J
[ jrOdtsandddyd MS s OCSIsdoeOyds ftoseotsHddzff 394 qEfgtk
fsdsd " OV IskH O tcOMdR}Brs f SHRryJ MsOIO] di3 ftesH SIS toj C
Ctewyddz Oyjlssddlsteddzsds d of MOy doa Odzd dL tcOfMmlse:
Msd Hddzj dzd 2  tod {-6s059%3 HneRYEj{SVcE)ERY], 202 53/@ v+ 4N)IE W3Ser} Bre]
d 30% MNE{MosSgBre] . s O¢ sl yorls Ooelstster , tj OCyd
M3QXa L dzOydlsj dz' dgs fseor h Ojlsfqw o Emdzsedwas d3j = Od
ftesosHdI! tj OCydd ortejL OdegdWw SztkOMFticdzEecd Vst 6
pr MsCdj o' AtH' fsHESIBe tj OCyd?.

1 sL Y J tWH &BjrO0dsrddidyimMédr MddzlsjLtse B' dz
o' ABHB A &ty dts f sdkzyols! {MEEHEDdS KMz Mo, & tsSEFedd) £ i '
Q=S)tcd MizxzHE].f j r Odesr dBBd yj MS s OCIsdo Oyds ftetseo tsH
Isd ydldsdd yoOfmtse,  ESURNIG OBOIDEZ HEE M desd3 M isdesh j ded d
tej OCydd 1 CMstcOcdiotso Odzdd HS 1Q1(T204)3]$015 KBSz MoinGs ) Is
= S, n = 3; M = Mo, Q = Se, n = 4; M = W, Q =
HSA®., [HHd@OgdE 2 @ o&jlstsH dzgj sLeotsdvjls o ydmstsd
[{WsSe}(C200)3>, S st €&zn otcOMlso 5teOR 1 Ists Mtsj Hddzj dad
[{W3Se} (C204)3(H20)3]>, ylsts Misftetsotsy HO sy dL d3j daj dadf j o5 Yy«
¢ 2O dzts ¢ d ydzlz ® stcOdemW stcd3Oydes ftojlsjtefjoOjls d MMt
Me stetsMmis! sy jsftsig@ WdsOYdlsj dz' dets dedy j, o Ists o tej dgw
kjtewsls ROd ¢ da

dyjlsd Oy IstsdzOls ddMps:Q ) dasaldl dg) € 1B, Se)(tc d )k Bzs)S BB © dlzf
f sdzz yd dz" [B] (HetO@dEfzj] to] OC Jdjd Odgd ud ME k2 OCIsde Oyds
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15 yOfftse, LOLjd ftesHkzCl tjO¢ydd LSOt O
Md3j Md -6 j €N@®dz H OdzO ¢ to{ifl DB, Hakzar)]BrlaPsnls O O |

MosQ7Bra+ 3 N a ( [évoogQg (acad¥|Br + 3 NaBr 4)
1T asH  f Mo (BcEdBriRCHs MsMisOo dzv s s 14% o 3% H
Ml j Is HBGS e yOs Is Oolstster , dedLSdj o' RH'T €5

dmMratsHdz n S dzZOMIsj tedze' » BISHRY dzif CEHEH 0 § &PY &) P dEEBJ

tdmMzsBiosj ddj ¢ dzOomls | todRC.Q)EF Y dzgi@atao)]"[ { M
M/Moi L j dzy @ >Ry, dzlsT 26 e Ofdzl ] 18Dy j tedz 2 .

113. mdBdujMmMSdj Meos2Mmlse O
MOtOCIsjtedgj MCdddsdne 52 f)lsM:Q; Y @R gz fytsdnw  d -
Olstsd30 R Odz' C 156 j dz@QF ¢ tisfizyg Bac ugdME Gdzmlrl) + S o do Odzj
6] OCyddazs? M s desMmis: 8. v OC, B dzs 55 OL Odzk
OB d dztezOCaydw e L OB N jddw d + dzd B dzd tetso Odzd W .

lfjtar j L dzd s dzd tets© O dzd J sHdtsEs dL :Qlssm dits®
5B dz0tclz ) j dzts (MER)[{M)&)dal 1980 detHBBgIststcr 5B dzOtckz
tcj OC NHA[{M0sSHS)3] MKCN f tcedo sHdle 5@ Otlgf .cO Holzrn ftesHEC
¢ t5 BY dAGs[{MDES} (CN)SJIBKCNL M2OJKSCN. 1 t6d 1 st Mt ddj § .
Cslif dzj €MO B" dzs f tsHIso j toy itz f tzg dzd | U BE detB e 5B G O L
ftedosHdIs ¢ sBtcOL 5o Odzd B tc VGHBE@MO03Sds. d § Qs j Q Saddn
(NHa)2[{ M0o3SH(S)s] ) NSCHCH2S ) d dzd Isted dzts Is to d ZHNTK)M das™2 dz§ d tntsiat
C dzOMls § todz j [MOSABCIEIHSSH? [26]  [MOosu(HNTA)3]? [27] s tsls o | Is.ils o j «
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[HEZOE®C 82 dij decdzs d L Ols tidgfsmlz j AsAndr! Cots 64 jiskaf3d Aty
EflsOdetso d Is stsdz' $t5 ) foswoedzdedjds OBl M
ftosH j B3 deMmistod to §24|Gdetsl  af M GriAS Is jso Odzd d *B.j OF ayls/R tc A3
f5C 0L Odats, Y ldvez**BBrs & (NOLS ff 6 B d ) Aeste @usts 0 O dzd j [{ Mos(alst dz,
349)(e-3SSeq3l(S)3]%, O dzO dzts ¢ d Y dztMosBBrs & NSyt tdts d fi) AeBHE@s. 59 C
C ts 3 dA§ Mofe@S)(s-Sa*Seq)a}(**S)3]? (e  MEBets ¢ v OE B L s, Iof tets@dgynhtsj:
1 CoObbtsted@sdgBctyjtc’ 5 d3j n Odatf tc difgts ji Holzffcigif cdzfvte.ts © O
Bgh @ tcj OC yd sdzdzOY M sftsB dztsfls: 1 CoObtsted Odz! dzs @ ts
Htezedn dfMmMdzj Hse Odzed W 7 .
(NH,),S,

Mo3*'S;Br, —— [{Mo;(K5-S)(H-3S,,5.0)2}(S2)3]>
H,0

Na,3*s,
Mo;5,Br, o [{MO3(H3-S)(1-5.3%Seq)ad(3*S,) 5]
HZ

t Mzt j d3r YAasdsyjy tej OCyd?2 M My tsdz L s Oded § d3

¢ dzd i3 dzd cBls Odigdg - Odz' € B¢ j dzO

C e s def tetso Odedj 1 C o Olststsd @ dz SoAEs | ®lsias G OFs Tty
feslsjCOjls §H Hj2Msodj  dalzg deitas Wododes o Y RPSYORA -
BdMm( HdW,j dag )zl is(@pite)| dd,2-8 d M3y i W d dzts jdmpge)p dz o e L lz
SB LOL & 4slesi ezfes dn® f ls v te dpr e} .

v0OS¢, o [E@eEHS] syYBRRdsY dH IstedW j dzd dzW sm¥ d dz
tc j OF EENR[{Mos( £9) (3Bu®Sey)3}Bre], MtsH j tgxjd 18 08%s HS. Is Ists@ 28] Is j
@O fted Bj tej -7 @B P Ockidasd H dzts d{tMos( EB) dFIRGJe} D)o " B © dzts
f5C OL Odets, YBPhdf e @O Geddls Mt dzd B dzf tetso Odedj Olst
[{Mos( £€8) (-SB}(H0)]*, o toj@Rfytelf§ thndls 1SOCY ] L O M j ded g
5B tcOL so[{Miaed £95 (SN} (CN))]*. ¢ dzO dzts cafjy@gyfdwBd d3j tedzr 7 Mts
MsSX4 (M = Mo, W; X = Cl, Br)fnd mp e dipdzdf Ovyjlstsdzdlsted dzj fftetsd
C zOfls j todzts G fVsS) W HNte © 5B te OL ts9 O dzdfij wt® [{ MSHXEnpgIE  d dzd
[{M3Sa} Xa(dppe)]*, s tsls o j Isfad o j dzdzts
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1O hjdedy o dekzlstej dzdzadm dzd G OdzH 59

1 Odzd M 4 dzd J Ol ts3ts o nOdz CsEj 2O 9 1 CoOltsted C
Mz h Cdtets' € s j ded H dz" | C Godiy| =it NERE[ s.180] BOUzs  s5C OL O
stoj zetsdz d& j] S dzj M fhWedpXel ¢ h d2® W s SHro ¥ oD
PPh*, PPN (PPN'i B d ) ( Isted W § ded dzW sRPhEEdz) ¢ dgf dzdfl2 = W: X 4'=
PPN) oMk Osls o tof @dd:dzOftc jSe@dedhd o O jiskusdz
9L OdhiBHj2MIseadw B tcOL zs[BM3HSelXy & &pfPdn ' to jin@Smisdocp: ©

A2[{M3S7} Xe] + 3 SePPh= 3 SPPh+ A2[{M 3&4Ses}X ¢] (5)

ulstkClskicO SHdEEE dL § sdzyj dipMo:SBe)Cll dzj dzy
s ogi 20 &i lBHH B d5 O @MLSEEICIY2 Ol sd' M j dzj dz® L Odzd O
f sdzsy j ded j OeSSefefci@esiC } BEd, ¢ O0C slsdkj yoslk Ooltts
&zj SBtOld BO, J AV o seBiR@B®E Btcdo sHdl ©
LOdBj M jded® . o¢olstster OCY] dmmdjHss Odd ©) Offkss
C s i3 dzj{Mip%e]’ ' ted zOC oy WO of sHftso  QMVESEKY, dzj € thdsb | @ g o3
oL Od BsH MGG §PPR. | sBtdf MAkEyows §sdzydls:
&SSedzj b+ Odsfh! .

tdmMkdB6Es ] ddj ¢ dzOmnlsNageks)E-S.Sadd #dz0 [ {
MoT Isy dzfiztef dz§i2y,y dzls 'S@ stc Odzy JGiTL2j,dzy dg 2 .

O dzZOdztsty q HdOC ydwv fJteslsj COjls M Mi dzd dets 1B OdzB Iis & @
f sdzz yOdzd ¢ dzOMmlis (EteNFH{Mo:SESE@ICHe] fht to § EUN)Aff MosS7} Xe] (X =
Cl, Br) nKSeCNeo OvyJ Ists({lzdelOteodiapidzd §j tcoJ OSydd 6) . td OSyd
fotsdy jis fsdzkzydls! ftosHlkzCls M or KENGBwd s tsid . €
LOBJ M jdeds odzihdzdr GCOdzBON] dzdH dz" » dzd 6 OdzH 59 2O
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[{Mo0 557} Xg]? + 3SeCN + 3 SCN = [{ MosSuSe}(NCYe]> + 6 X". (6)

I L Od BsH j (EtNB[EMPFSICl] M KSCN ftedosHdls ¢ dL sk d
5B tcOL 5 {ED{May 9 (BaPSe)s}(NCe] S O¢ o S tsBdzOdets? Is
ftcd dzOGtj o Odzedd . [tz Ow MdlkzOydwYw dzOBdz® HOJ s
[{W3S7}(NCS)e]> i3ts ¥ dzts  § s dzlz y d Is 'dzOdecfizts'? fsg i Ged®isztcj, § s
ftesdmMAatsHdls { dzddzddedtetseo Odedj R Odz' Sts56j dz0O (ZtcOo dzj

(EUN)2[{W 3S7} Brg] + 9 KSCN + 3E4NBr = (EuN)s[{W S} (SCNY] + 3 S + 9KBr.  (7)

1 B5LYj BTN ds 0L Odts,df §lts dis ) dz6 dF ds p B6 vz i Ots
C dzOMis | toc Ao }WIH GOHBBg s st EMlsOdzse ddzd, Yt € tsdzj
M03S7Brs, MosTerls d WaTeBra ) tc OMikid®@®Ssalyz ftod 2 O® dzV & 180 A C dzC
C s i3 dA{MsBE}(CN)]*( M = Mo, W) . ¢ dzOdztscaly tegz®Cay'dv s d ig
oL OddisHJ 2 Mise d ENCBetste &P 2@ OWAE W € 5 BY dzj S ) SNCSefiizjo d
ftesdmMatsHdls. RLEYJdd] tf OF yiftsjgALidsR s dij dsjtefd] dfjsia
B dzOtelzy dls! f totsd3j ¥ iKlsasizyfdazjjS i to tm A UdsfffhtosT &Sed (CNEIF © J
Bf &z B dzOtelzy j dz o Maredy,J{iMosRIeNCN)EH I [{ MinsSSe} (CN)l? i o
tcj OC yd MosS/Ha, f{WsTesSes} (CN)l? | [{WsTesSes} (CN)g]? | [{WaTexSes}(CN)g)? |
[{WsTeSe}(CN)]2 i & fdzWa[EB. RMAHY JUsbtsd®S s yoOs Is, 1
o dezlsto j deded = dzd ¢ O dzH 5{EMsQe} f SodR® ) IS Pt dzts dy szl 1§ Jzu Ols 5
5B tOL SEVOMDPEH d (Moz:QQdh. v OC dd3, tslsde®fdslsk) dz' dzOW  dzOB
ROz CECtOR tOL dz R M §QA@ORG 9Bt @D Is 1« 93 Qe &
> @Q (te d i 8Yzts €

{MoQ-} {Mo0Q,Q’;} {MoQQ’4} {MoQ’;}

{ Mk GsGmdzj Hise Ols | 2 desfls! L O " § dz@Mls § tizlizls Gy} ezetzth § |

1 OB M jdzdj Ols OBy eliz] dzdzias0 fdetsH j B dzhisted tso Od
[{MsTer} (dtp)s]* (M = Mo, W: dtp -+ 4 Is d dzh o lS) PR gy @E ydv 7 € d&zOMls j t
[{MsTer} (dtp)e]* MSClhf tsd ME sH s SB©OL 5o Addg Cfpasij igafl HfdaiRh -
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Colster jsitf s B j{MTHSEdgpizs 2« HQATI 5 o Mz yoj
dx=014 9o MkzEyoO,j oA WitOWRO.

10k h jdedj odzjhdedn dzd ¢ OdzgH ts9

I ftHj ddscsydid) dd € dgignd HSbo @faEp S BP dfgS &
Hedastedz i3 dzd ¢ OdzH O BYO Y s 5 B o gl Wo " fasicdezO dzd € 2O
MiQ:Xs fted oL OddstsHj 2 fise {6 33 tc @GP s2O® ds B4 dckd[dzH Pt
BjrOdsndBdujMSsd sasLHj2Msadd, KOS d fklsy &g L O
C 53 dzj tMI@FXe]”[ u OFf, ted dgj ts, mtsd H d @foskef} fphen]Bsfn ks O dz®
f sz yj dats  t65€BE Y FpIR e Mprbheni 1,10% j dzOdzls e s ded dz) § tod  da
i 250AC o Isj uj il (EMNB[EMosSBig(lstPhy] § tsdzlz yOdzd  f te d

(EuN)2[{M0sS7}Bre] Ofged dzd des s © Ovyj stsded stw[d5izj o Isj uj dedj

114.AdL fREBBI Ui MSdj Met2Mmlse® d fjtemfjClkdear

s &ZOMlsj wdz" j {NMRWIMYjEhfpse dzr ¢ dpj EshpidOsdfmicdgizdzd ¢
tj OC8)Mpd RsH] Skttt fesdmMisHdl 1 dEddRd iso Oa
C dzOMls j todz’ ° {BM4QEBY dzj S Mtso

{M3Q7}*" + 6€ = {MsQa}** +3 Q7. (8)

[ sBdls! MW BttOd®@Bcets oMMisOdzse dzj dzgd Vv d3ts ) dzts
RO ted &) &,) dzZQAdz O] o0 jlHQPUMY e OdHtse ¢ OF
Hdfj dzj dzts dzOIs F { Mo} dgtifdBjB Qe 'ls O Is M ts i) ts G36HS fiplte O LSz & t§ G
fted {btsd CtdfdjShn fswedvs S[3Fak, ] Md j KOG d

[SMO&Odz j € tsdi3 diffViIg(C00:Rdz & ®O B@ | s dais ts d to ts
OB §38]jBsC s o' Mk Ol o tosdd Msesdljd d' & B«
fsdzd 3j tor ) ds&zOdsd EOds Odetsd H 5o .

stesdB] dBOcdzdlsde = Mo ts2 Mls o{M3Q¥ dz{dMgla}] dstsim Ijls  Cftstafdf
dz¢ 3q dzg Myd deyde , o' MiskdOIstsc te OdedsSaaf(ls fsdzjsaf ygdL § to dzts
COOddlsdujMS ks OCIkdodtshmis: o tOLdJyde & toj OCY
btcjzetsdz dzf 7 ROd CtsEjdedHdz 7 € dzOfisj tedz 7 € 53 oz
sB L 836.J

125 jsteO! Hied Ui Sda j ¢ &BERGEQE] € M

vjilbteOt Hiedyj MSdj € dzOfisjtedzs j StdfdzjCir weoc
Wils' ey B wHjtedy B dzO fislejmeldy) Chifjstsroj. o) Ols &) Is O dzdzts € dzO iy L
Uil 6! d&3" ObtkORd d&jlsOddezd, d&j ohdhkd o sRj el
sjlstcO1 HicO CttsHdddicss Odz SHJ dels Rfoakz! ¢ 50 fi) izt az@zt @
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Y j dzlslsts iR ¢ s de dadz Qs S (v OE i 65 Bz ls j to dil@a) dtsxicdsts 1 5 H
COC HOoO HtOo ddziade A9 difspyl§te@iE Hite 1 Mz ¢ 9  dgtedgiclOQ dzdf©
"Od C5Gj &ZO BBLOL ksl S OYY ddzbt € iy GO | s t
ojteh ddz S slhyg Gtigledr’ | C OMlsjtedy j Stk dj S’ bofs
fewL Odz f) Istoj k¢t M B S By dzj € O dq

t Mz EsBtets | dzd j 5eSHROMIQ,) tc dz
MiL j dzy, @ >Ry dzls. 2
[ dzv disdzdB H j dzO dL o | fls dz" MofSXalty =531, Bdz) JMMinBgj(M o dzj
A, Ga Q=S M=GaQ=S8, ftsHjtey O dj CMzils jftedetsQC ¥ Hoto tsts
f sdzd d3j tedz" Rded R s Higiximj] o O d ~M3Qsxte) jdz ¢ tsdzis @ j EMbaRd) i ¢
C dzO fr) sHj dEM0sSXa d MM04Qs dBj ISSHT o' tej L Odzd W C dzOfls j oz 6 ts
fMsjHddzj dzdv dzj dMfd LEsIlsw Hdw MdddsjL O dBsdzj C

1.2.1.1 s dzq &3 gzl 4 d dzj dzd v

| 1B97EsHE WwOdykLMSddd bkyy d' &d 8" dzd fq dals j
Bsdzd B H j &zO MiSd(¥ GoAD G)|NGaMaSes § HoB2dzr j R Od C ¢ Od
MosSiXs (X = CI, Br, )[40, kSGHO »3j B' s 4§ MG 4l] dzjmddsz ¢ ¢
MosSXsf Sz yOdzd 5 26j M6 ydd SME X tc 0 dzj d2d Jis s R @ \j d
MMosSs (M = Al , Gm)f sk GOMd fovwd o fMddlsjLsd dL
fesosHddd o LOJOWdd & 920Ckbkddess Odede & OBy & dzO

2MoX2+2Mo+4S Y 43D 9

s &OMmisjtedyr j WYtOckj dsr o MmbtekzSkkztej MmeowL Odz
Otz BsdzdBHj &zO CttstcHdddiese Odets 5 kted dshmisd
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COdsE jvdO o Bpls odkjMmis) BEdcdjuPpPe@gdes ~v0Cdd
Ctod Mls Odzdzts T d B W fSXa 83ts ¥ dzts B3z @  WBEX 198 OS [ { Mo

t Mz @\Stc O 6 dzd dzls MWEBXS szt
Moi Isy dzfzef dz§iy v dzls, X7 G sz B 52 .

O ZO&SEdudy § MisjHddzj dedv [48]500 ¥ 8 Odpdy Uzj dRisaRj f
9T ojLOdY C &OMisjtdsets YHEO dL fModdf}ds) & detzd Is fy 6 §
sfdmMOdz" , Yilssiklz {IsdizfisfH deagzdzd Md dzsd d BY tgtzdz] ¢ &

122. [ sdzj Sdzwtedz" §J Ctdi3f dzj ¢ M-

[Mdzsodz" i3 B stsHBBR MddelsjL © R Odz C56j dgd H dz" =
wWodw jlkfmw MmMddesjL o tOMlsestcOn . J C OugiBdzsd Y H jdd
C OteB sdzd dz' G Oz oS jtdgdjHdzed H f dzdfsts &z@ ezH | dzO . v OCyJ Is
f sz yOsls CtsdzH j dzgMOydj?2 BdWH] tods &ts etsBY jzfp s ¥
Istcj 26 tsdz' dats 3lzr fi§ =lEOEYdsjj dtfizj. tc Olsztode | O3 zdz! dz | fMmdd
fsdzzuj ded v yd Oded H{MeQf(CN)GRBY dzj ¢ Mtso

I rfsCtslsj i jeOlkztedy 2 Odf zdz dzr 2 Mdazls L

[ Odgdzr 2 BjIssH MddzlsjL O § tsL o sdzv j MsQAHGNRAAM =
Mo,W;Q=S,SeTe) , Hted {1 Istsd3 or asH' fHtecsHEZCIstse o Otc! (ol
s Mmddalsg L | yd Bded mdz' s 3 g Odgtseo di3j ssHisdZ orf fMsC t
mMddzlsj L © f sweo ddzts ! g O B 1ISPERI8 O o dstisHfts dzlz 4 @ iz dzj €
K7{Mo4Tes} (CN)17] LHQd Ke[{WaTes}(CN)12] HEY ted o L Od dsMesTie th &2 Thdn
KCN f ted Isj d35tf4)5e0s zlasjj y jidzd dH daje? o L Of OW dzdz' = € 9 Ots
1 CMstcOddtctso Odzd o9 tsSHIS2, LOIj &3 tOMmise tstc -zl tOfogf dz jOe
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CtedMlsOdzdzr MtsjHddzj ded?2. 11 2 sH K{WeTebON)d e 8 3
Ke[{WiTe} (CN)1J HE Mtstsise j smisajsddad j @ssdi  Msj Hddz dzd 3
B4 Is s H ts @& dt frHzedpts ¢

t dmMzdieClstets j dzd j S dzO s N.BHEBNEAS. Odzd sdzO [ {
MiL j dzy, @ 2y dzls'C2M) tgNRfyd ded 2

l HOdz dzj2h jds tewH orf MisCslsj a3 j tOls Iz tc dz'[43] Ofy df dizlis §
f tsdzlkz y o dzq OdzOdzs e d Yydzr 58 Bj IssHisd3 s [PWsS(CN)FEdz@ iy ls
[{WsSe}(CN)g®, dMmiftsd Lkw o €Oy flsWiSBry 6 W4SaBde' |7 7 fipts J |
fMtsj Hdzj M BdzdAL s dedy j, UJdB HAzW s dzdzzted H dz" 7 OdzC
fj dzjpte@Ilso jlsflse j dzdets. 1 tod (st tsHded d3 L t5BMay dzr
Q=S S8 vO¢dd3 B©BEKOL 53, o 1lkdn t©OBtlsOR, B dzfs
oL Od dgfEsHojdv  f tsdzd d3j to diMa@GXaM@Nj LHQ[odz]j fioladlQ tsls EMdztse d2
9 Ists otj 3w COC, N:@Br:(MeE o BLH=]S2SIs off do sH dz" dTNtc Ofr
ftosdmatsHdls 1 dzd &3 dzd tets © Odzd | Ols 5 BEHPM QRO C sz d
5 B tc Qdzds H{®1:Te}(CN)]> (M = Mo, W) »o ) dzzMp&rgrla d WaTerBry, Is ts
9" MsCtslsj di3f jteOlskztedz j t6j OSydd fGtedoatsuwls ¢ fjts
[{M4Qa} (CN)12™ (t6 d fy 21djts €
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CN- CN-
[{W,S,HCN),]> «— W,5,Br, —— [{W,S,HCN),,]
4% H,0 430°C 220
CN- CN-
[{WSe,}(CN),]* +«—— W,Se,Br, —_ [{w,Se,}(CN),,]>
H,0 450°C
38% 14%
CN- CN-
[{Mo,Te; }(CN) > «—— MosTe;l;, —— [{Mo,Te,}(CN),,1"-
H,0 450°C
61% 83%
CN- CN-
HEeT peakuum — WTe, —_— [{W,Te,}(CN),,]1%
H,0 450°C

88%

t d Mz d&s6n § B3O QX qGN.

Rdgls j toj Mdets IsOC 3 WTex MHSEN titctg dO € by §f B34 4 5c08 I4f Bratafjo s H d L
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HdzW j et RnOOSIsj tedL Oyd dntdiftisteds S sof @dzd I R 'ul =
bolstster dZzOL " 90Ot s 1 Istsd eifsijidednjtdzedg o ppyau dd ,neff s
Zecdzj tcsHO d OL IO, 0O OS¢ j MdzOKIpYjj Mste jdz0 d ts & tistet
zO tHdzkz ¢ koOMmisjtedzky JjHddzdyk ftdatsHdlsmw o Mmicj +
fdtedHddo, yo LWOmdsHatty Mt prsgdddajdzdd 21) HOd ]
fsizzyj ded ¥ fjtedd ¢ dzO®psdztedy @dfsfsidgf dBjiAHijs Istsl,  ylst
MsijHddej dedWw BT dzd Y sdzZZyYd dz@ Istsdz? S8 9 o9dHj daj BtSdz
ed OCyd?2 Oolstster dzj EZSCOLT™ 9 O8 Is.

yisse " ff s{MdSgdolge] , [ Msd Hddzj dzadd (1) S wBJedz s
It Obdg i tdk yOuAdd lsdzfmias? sMOHEBS d § Stotdzj poD kx
6 Oy IsSotgsdpy | dzls todf cfste @O T o RodsHdd ddC. «farhdad
f s dzlz \fdtedd" i) Is QviizeBBe} (pyle]-

rdmddelsjL © S dzj CmMse M ¢ d#) 5 gl {@ a8 %0m0)] di- 74(dptd tq
[{MoeSe}(pyrr)e] L ( py riy)sis o | BB o P deets . sdzz yOdzd § tetsd3i 3 kzls
[{ MoeSe} (PrNHz)ex] (2) § Iz Is4j €mlstedds § H d dd) Tedfdtevts § o dzO d3cfj d@usd o3 ( 2 )
sBwOlsdy o3 TtsdzsH g dz ded S W g o § & § J ik dzef 4 dzfs H detizd s § | tits s
fOSIsdyjMSd sddshls: v ©Oflss stew dzsf' , ¢ dzj
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tojLEdz OIsj f tsdzkz y O dzd ¢ tc Ofg ded jn ls OGBS} {pib)s] L Ro(tspHi zp:
[{MoeSs}(pyrr)s] L ( pyr r ) f tsdziz Wn@deds ol lsGndsch az® decff jrds e O is o tstcts

) O § 8B sdzdzj OBt §jt6jSd* ydz Moty o dzd BO
Codf dzj CMse otd YwO®O, d B' dzd § s5Mdzj H @GPyl dat
fdteor j MmididdHndy § d Isj dzdaziztedH dated BO{VIEER] (Byle]dLubl @k
[{WeSes} (pip)e] L 8 H\Wees}(pY)el, [{WeTes}t(pip)e] L 6 pi p e[{WeNegt (OWelyD py .

[ dzv  f s dzMSided)d HMmfsd L s OdzOM! iisHdS O Mmd d
WeCliz, Na SH do LNald@fsudze izpts B Is dzts b j ABCwd-f wlsdldzd o f d ted H
Holzn [EBHzj M dzjHEjIs tSlsdiBilsdls!, Ykt o 1l Mdazkzyoj
dzdBts HEsY Sdzded Isj dz' g ~f dacaffirplsdfodis tadHisijfifizj 20 ¥ Miskf Oj s
Isj B j cOktes?2 Cdf j dag¥ls' L adgdBE Sty BEXB Isj B j t
fSHRBHWH 2 Is j tedzd dzO dz! ezr 2Asls dzd g D glzH .5 Is v @ftsydgd B H | dzO
f sz yOjlsfw kxyJj dO §jteo 2 16)ls O Bd EolzdSHRE QfFdzs digi %
ftesHESC ks, d M of nEHEHMSEB.dL Sdd ¢ Ctddyjmlse j

WeCli2+ 8 NaSH + 4 NaOBu + 6 py $\VeSs} (py)s] + 12 NaCl + 4 BUOH + 2 (16)

[ H dzO{0MsSs} (py)s] dzj eOMlso steddz 8 COCdr dzdBts Bstcc O da
Jets nOBOCIjtedL Oydd dffff st te tishy s s tscfiz! 1§ dgj BoygidzIs" o
Ctsdzd yJd Mise s, fCtaafdeidsH@dzd2ts hrsdiz yiOuwlaf § ted dzOctej o Odzed d
Isj yjdadisd Hdzj 2 ftod Isj B jtwOlskztcy 200AC f) f tsiydzj H

g 54 HJ dWEERPpYy)E] L 6 p{WeSek}(plp)e] L 8 pi p f 5dzlz yOdzdeClp t6d
NeeSe, oLWIsro o dBtsd dsd slsdsh jddd 1: 8, o fdted
4 W @§l2 1 glsded iz dz' W dH dat{WeSe} (By)FQ I jteddj dgd H dz" § O daC
zzyh j2 wOmsosteddsmis: 6, i sz o jicjBeayddocdf
RMisdz' L s9a0Odedj Mmjdzj dzgdH O dgOlstcdw o €COyjfmlsej dMml
o dzz s tc j dzdzd = dzff) f ® dzH SCEDCAAFERMS H s sdzded Isj dz! dzr 7 toj OF
sYdHOdzd, Ykt o 1kt Mzzyojjodgid B@&EQ)s I & dME ts+
NaSH, d t©jOSydw BEHjIs fteslsjCOl! MmdjHkzshdd -

WeClio + 8 NaSe + 6 L = Nd{WsSes} L] + 12 NaCl (16)

Is.fij . sBtcOL 59 @@ Jsdg S2Aizs ¢ 5 € dzO fi{ WgSmldzkc s u § tyd3tzgzj
9 tej OCydd s B-5OC § jIRjOC Is totfipizdz’ 2 C &zOMmls j te, yls &
HO MY e steydsdaftetso Odzd j B3 o AN tcOBO ( ZteOo dzj dzd j |

Nau[{ WeSes} Le] = 3 [{WeSes}(L)e] + 6 W + 8 NazSe a7
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Il 5L i3y detsfyls! L Od3d " jdedw odzj "dzedrm dzd 6 OdzHtis, 0 pl€
fdf jtedHnddz dssy des M dzy ¢S tsmls! & L Od3j dz@)ls.:  [deOw Offlsci
) OCydY dzj feslkjCOjls. vOCOW yj Isjdmjdeydy O
Oolste! HjdkO¥Is o' oatH, Yt &sdjtld § & de dovs
ddz dzgj 4, ud B dsdzj Cdzr §d§JtedHddO.

[{ WeSest(pip)e] + 6 py = [{WeSes}(py)e] + 6 pip (18)

sddzlsjL fHjteoarn Isj dzdzzteduHdzr = € s dzj e g78].0 ¢
o 5 HdddMEagsP(py)hl  {WVeTks} (pip)e] dfltsyOdzd 5 di3j ssHdSj, Y d
CdzOMmisjtetsa. [HABZOSCB o 1 Istsdz MmdziETued jd T8 NG 'O ¢ g i s dz
Mz HEs h &3 SBtLOL 53

WeCli2 + 4NapTe+ 2NaTex + 6L = [{WeTes} Le] + 12 NaCl (19)

} sfdzd f te g lsQSSyQiddd V¢ ded fls j MdeTes} (pif)els d3dz@rg S Md s o
Colststetsets of sdzj Hinlseadd d B ' dAfeTef) i WL Hqei p§ tod fipls @
ted. 1 Mmdlyeld  § WMnts® BL AdgedPMmise sted d&sts  ded o -tz st |
HiclhG dqeOMmiseo stedlsj dzv R, il StedMsOdzd jet 1§t
dMmf tsdz! L tso Ols! ,Tdej dMePRMN® NdstssbeCts Ishba fftesdmasHd
o sMils Odzts o dzjddgofsstass dRAS ¢ 5 ¢ dzO M) BWeTmddpylelts & tsdgifsde it ifsC
SUsd H' eOfMmlse sted ¥ q CtedMmlsOdzdzd L 2 j Is W dL toj
[Na(py)l[{WeTes}(py)s] Lep y| Ocdzd udd dzj M Ot dedetscts 1 dzj € Iste ts dzO
RLABjtejdzdj RBOGddlds?2 otmifteddBydeosiisd S OL Odts
Ylsts Mmdigizdatzts | sy dHO] Bse s QAN jdig@7 31 dDB .72 KIEGHE ds\g e
ftso j HE A @ dzs o Is! . dz o wEtOdsHtcj HY 5dzOG O ¥its yyjldsts 1SS
fMdzOB s Mo wL Odeds’ | dBsdzj Skdzr f dtedu ddz0, {WelttdpL Iz
LOlj e igtoydoddiolkzjls Mozt h@QEEicd J6& MdzjHiz:

16 Na[{WsTes}L 6] = 15 [{WeTes}L 6] + 6 W + 8 NaTe (20)

I Moty  H{WbTes(PEb)s] f Sdziz yOdzd METEsY(pip)eldzd 9 o3 Is b dzlz
ftod Mmizls s addidts fishtalddzds d

1 Ot Odzdzj dz' detR. EpMeCwleyi f sQIsO1 Hicd yd MSddBBd =~ Odz' € =
BsdzdeHj 20O  otsdz WicOBBO dz2OyYyOdzO OB BISOIs! Gctelzf §f O
F. J. DiSalvo [ H d&zO¢ t5, tcOB SIsT LIss2 ctkzf §r 9! CBtSs dir) d' dfl
mMedz Wdundzr = CdzOMisj tetso , C bz yj 6 dMOdzdz J
sflsddizdL Oyd® 1§ sH - s5R.E,McGabay) tc@iB tisdsaidiplisxlsy | [79 99 B ts©t
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f sdzz yoOs Is ¢ dzOMmls jiisde’j-2skz IS dsalzff dfizg (€D ) o { eESel(tbp)s] 5 MmdziH
tcj ©Cydd:

WeCli2 + 8 KSH + 4 KOBU + 6 thp ={[WsSs} (tbp)] + 12 KCI + 4 BUOH +2 K (21)

[Isdzd ydj tRsE.MgCarew OC dz¥ yOdztsf! o dMYf tsdz' L 59 Odzo
T AtsH ftesHECIO o { Istd JifdzmudiS s fifdeepdgzy jdsj o3 6 ts
Qo lstste o' Wided dzd, yYlsts Btsdz' ¥ tetsdzr L HJ M e€he tcC
d KSH. [BO MmjuHdda dedw ykefmlse dlsj dz' dz'eCh§ dp@dpdiajd
MsOHdY Ctltstesets L OOPEWCRLCls| W tots tisdsiyrdsHid I Hdzj 1 ts dz
sMtse jdedets ftod BSd "dn LOEERSGEOR. KSHIsB&GHE]Y 5B d2
OHeEf . LCRdgPEZe®sH) | kMl NiVEdClnsd® EBUY | I
Ctdalstetsdzr ydflsslsr K&HStSEZH B detfbj Bsehz@BES dzs B 7

lsj B jtcOlskter MddasjL O 5L otsdzd dzd [8Bl.o j dzd ydls! o' At

R d3j dzdzts C dzOMls j tedz j Is oG-Sk dzz gyt d H o dats o3, o
[{WeSe} (tbp)] ., © {NosSGhp}l . [ MIsOdzd HdzW sebB2 MeBEEE" cBa
Mtsd Hddzj dzd W d3d . v ts, Yybsts BO 1Isda Mtsj Hddzj dad W

or TBHO®R], O IHOLjMsklsdd]f Jtogssfd “wodw jlsMy HBo s
fsLoddds OolktwOd dMfsd Lo Olskdy ki dts | @ dzg i
CdzOMmlsjtede & Sodf dzj SMse M ©OL dzd ydzr d3d -ezts dz® thzelzO gz d
[81, 82] tBUNC [83]), N-H 15 dzts te d& I Is f dtfB4kd dalsts te W ts dzq dz, Is telidddzdscf Qi
[83, 85] 4,48 d  d tc BA]z-+PE datsje dzl Is to 1 Is BEZBH fiy Wisftele y d S dzs € j €
[84], lBdlsddW shW ddzs, Is B3, W2l igl Hsd if dia] dzW [BEHW d dzts) ¢ Is

] SHOSHY dzj B t§dz/ 4 hisdsdzlzd digasOpidatsj dtds d3j Isd Is! , ylsts,
odr WieOKRO d 1OLodo®fis§ez0,f 5t sy O yhE® g5 o C
od YteOBO BT s fdkkyjdts o OL' BEHd hj. uvOCk
¥ OC st 0] :

DIs oaMmi?2 oudpdBgHEdL Odzj " j dedw o dzzlstej dzdzd = dzd
ftosatsHWIs dzj e yjded HQF 3 d3s dzf OHlzjsdz@ ( sHdets  dL o sL
LOC dzt yBgsmylsts o "tH] 1OCdms tj OCyd?2 tBWL Olsj dz
9 3 sOdzdzts € dzOMIs j to g , 0 f slsj BYJ\WO'dz dzOsYf ds i dizj dafs™ dsg
Btsdzd B H j dzO) ;

2)10d dzls | tgethiple ‘O dzlz Y dz' 7 de®F dzdatss dzH & R &PIs p o j W
[{MeQs}le] o My tod ded B5Odzd S OC Gtoj C btofmuy! gy s =iz g
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fskzydls! otd WOdkss' | OdOdkscd WOL zjotjdv of
¢ §dmC by MHagRe dAddals j L O, dzOftddjte, yYjtejL kHOC
{WeQstle] fted tlsdtsmdlsj d dets dzdL Sdn Isj B j OlkztcOR .

1dLOodMmd dBBts ®Is ¢ dgP iy O giztiAus fizH v Hacfp § -~ B LddgQim Isq fipfipdr]
fbds Wdudy j S Oflsjter, ok% BT tEslstd 6 tdh GRS
f tsdzlz yj dzd she, Na[jeds (B INsal ss gz HEs dzgj HOo dzj G5 o 16 OB C
oMmjct SHdd feddjtt §Sdasct L OB " jdd" o dblstej dac
f sfdzj nbks h dds § sk Moeka] (PRR)E EDBH.; 60 k[ O™ , { &b
©OBl), SCOLOd{MN Gyjd o03d HEY {s5dMHCO §SH

g4ddzlsg L Codzj ydetse s ftosHbkzCISO ftosotsHddzd o ;
ftesdsd Y 2lstsydz 2 ff te$MdzS&)Bre] fixs=ds Qor@zv K+ stse s MdzOyOd
otsmMmMlsOdetso dzj dgdj Mmj dzj 2O BtesEJHicdHEBA COdzdw o
MoeBri,, dzOctcj o Odzd fted fjtojdBiNhdoOdedd HB f tsdzdetsc ts
Holzn YOMBe. t JiB@higtet @deds HigBLipd3dzOlsdzts?2 Isj B j 6O
tcjLEdz O] dL tw©OMmMlsotstc® orf f OHOdz YV tods 2H tChylisiAd{Wdz
stec Odzd yj MSdr tOMmlseastedlIsj dzv n . [MOHEBS fosd o Od
LWdtesd3. | dzO0o dz® gz Slstetf g ifPdetelsn temddzlsj L s L HJ M L
tcOMmMlso stedlsj dzv dMfsdz LEjlsimw otHO, o Its otcj iW
oL sy detiststef €, Oolstster -, d fif s ezlizinitdptds RHES etf 5L o sdzw j Is
Hist sdzdzdzls g zfplsOHd2 o7 Hjdzj dzdw Mmj dzj dzdH O ddzd HJ M,
stejls! § wldduydd L OCd yoOjlshmv [EMosBaRls] afgFs ¢ shdzj
BOded §f Zdzv ydd fesosHddzdm' Ekxj BjL dhMfsd L e Od

10 sAf@dj " j dzd ™ o dzj "KeVReSebBids O diH tsds d ¥ j dzd dz¥ s MW d
LOf OW dzdzs? Oz §tod IsjjHf2 cQBEEg. 208 hj topd ds
cOMmlso steW dzd o R dstedmissd &jlsddj di, ©OMks st sy
L ©OMkdslePss &5 W desdk. | w©jLbzd sOj B' &
[{MosSe} (PPh)s] ADH flstesj dzdj Cclhtstesets B' d&s kilsOdss d,

1323 1 jOCydd o' tjL Odd" € &OMsjtodzscts WHEO
I s i3t L Od3d " jdedw o dzzlstej dgdedr dzd G OdzHts9  ©
Istey ntcdzHy S ZPMb j BB &3 Bj ssHisd MddzlsjL O 7 Odz Cts@
wodw jlsfqw ortejLOdedj ¢ dzOMmlsjtedesets WHiECO dL Hot2d

Ifjtor j ©jOCyd™ o' tojL QUed ™ OO ) OB« 5p o
EmlsOdzsal§tied ,0 L Od di3ts HeP® ipls oK{[GN Miptcd 650Au  ftod o tsH
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oHSteOMlso sted BsE 5 ¢ dz@P{iiYliscPets (@)ed B DEsttaldeld | IS tKY 5C O
Ylsts ftod dzOntsyHjdzdd otHd&zEEB tOMses ste® ¢ tsd3f dzj ¢ M
[{MosSe} (CNYg|” 5 € o fydzv j{®IG%e}(ENS]®] Y tod L Istsd3 yojls ttOMmlse s
Cotedydaj o' 2. [ CdMmdzj dzdzOw ¥ 5 tc &3O JNRK[EM@eS@) (CA)j] dB LB
1 sLYj toj OCeHdn e OMfMmOo sd3 KCN fted 600Auw B' d22 s
C ts o3t dzg[{MpScCN)s] A [89].

133.1 jwemtf § SIsder fteddsj dzgj dedw tsCIsOt Htedud MSdn

l sz yj dzde | o dz@OB@zzj XXI 9jC 0O " 0Od Cts6¢§ dzd H dz
BsdzdBHj 20 d oBd ¥icOdR0, tcOfMMdzOIstcd o O©dzd fy! Zuy
ftej HN § Mise gedzdef Bz yj dzedw W OL ZzZjoetjdw d dm o sdz ¥
BdzsC d Hdw CttteHddOydidzdy 7 §sdzd®jtess, d ftsse i)
oL sy df BB S OOddIsdyui MSdds Mo s2 Mise O.

Il tHdts?2 dL fjter n tcOd el H DMECHlaY d3 ddzQPid®s @ if3
mMtsj Hddzj ded V¥ o{ MBSOy OMEA@HL)G 1,05xy=4i5) {WNR}S10d- 5, 4 Me O
d dmimdzi Hso OZO drn t©OL dzsy § dzd9D]. § ¢ Is HAO'GC tc [ i) © Becfztf o
dzOctcj o Oded d 2 dytsdzef B wzjddz@ls jfd3d | tOlszteOR  dad ¥ J 500Au
CotstcHddzd tetso Odgdz" » diIsdzj Skdz 3 s Odets dzO, ff tsfypdzj HIzs |
900Auy ftsoatsHdls ¢ HdMftes steydtsdzd tctsed dits d fgis@aifd
WOoL" zjotjd eBisMiglos Goid® i H,j ds t Ad. RMAtSHW
f sfpdzj EZHOdzj dedVv 5] IsOdets dzO fyls O te WhEcSofs j O Misth 18 'd dzf tdzgf
Yybsts tj 0Cydqw ftoslsj COjls Mdzj HEze hdd3 B teOL t5d3:

9 NaxM06sS = 8 NaMosSs + 6 MoS; + 5 NagS. 23

I fikzu0] x4 Mt HdsdMWisd S od:05ts di MietHi QdzCNsats | o O dzd
p0Ckbdsj j8 B2 dftdosHdl ddh: ¢ yOfjlsdydssdkz bkH
Lssds MBRteOdw jlsfw. [H&OCE HOM dgj 2N jj dzO clicl®jo
300Ay E)j fttdetsHdl ¢ tOLtlkzh jdds C dzOMmlsj tedzsats
SBtcOL 59 Odadzjldic O cotf | YO dis[ts Y jJodH 200 Au sOC Y | Htetsd mn
d WS v0Cdd, ssmdeOits@kiso ™ j] OdzOdzsed WOL 2z atsjfdmd
HsMsOltsydsts dedL Cdn s B j tOlEZEOR .

stesd3j X e § O dhMmdi Hse OkzO Isj todyhsSeiLiE€ s J
ftesf ddzORRd dz, § dJetetsdelh ddsod s LdiOdiatz)o d czd , ylbsts
500A ftsdMrrHdls dzj §f tsdizsdd @ @ azd (j d dide ¢ Pdag g 9
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Tislsw ¢ zOflsjdisy WHEs 5 eMmj2 odHddsmisd Mt
Gjdascj desOBBel dzr 3, <yt L ObtekHdw jls dn §shdiHeb

Ltk F.OJ. DiSalvo f sz yd &z®@ dzj MStsdz' S5 CsteH d de®ya
MO (H20)]3[{WeSe} (CN)e] L20H ( x & 23; M 3ZnMsO)]o[{WeSs}(CNDd L 2@ HK
[82]. [HdOS s o fMmj fMtsd Hddzj ded v ¢ OL Odzd fy! dzj Mls ©
CtodMlsOdzdzd L Oygdsdedze” | dBsdzj Skdzr otsHT kxj §ttkd y§ deds
fMtsd Hddzj dedWw WodzW ¥ Isfw Hd1t dzj CdededtS Ouliellz & Rizj d dzldsjst p
Mo 82 Mise .

vOC d dzaj dzO2HW osLBEYd & fjeMfiClkde ftod
Cdsf dzj S BT dzd L OB ilsdzO dfots st dyejtigd do (Bitafg) § s "Haj diy
fzedzd COyd?2, fsfmowhy dadzgr =7 MmMddalsjL z datser 7 Mmtsj H
GiMCsd S djls Sdddy {sdn MojrHdds dzd?2  sdzkzyd dzO
Euy dfLn Rd&zisdlskzsO dzj St Odzd uj MSts2 "ddkdd dd&. o¢. |

v1Q9®2020 CEtsHEZ B dZO BfikzBdZzditse OO MisOIs! W, 9
o sdzt W \WeHHP(QRH4CN))e] [92]. wtjiHddzj dzedj § 8dzEyodzd ¢t st
Di Salvo o ®Hdzz MlsOHd® BJjL dhthskzs icso Bdedzy y @ oz
dMmtzsL s0 Odzd d Bsdz! dztsc s s ts IE\NQEW/BCh 4lEMHS/KOtBU/PEEHClidls s ©
tcOoadetsets 1:8:4: 12 fHtesdmMraHdl dzjfsdzdetsy L Odgj h §
l Ot dqtekw Mtslsdetsh jdzdj toj Ocj dzstse d bkfpdzsedw to] C
fnd gizls O: tcj O dzlsrT |, 9 L W IsN)IWeC4)/NHSHK BtEzP(GHRN )¢ tc © 8B dets C
1:116:8:20c OMmMlso stewdzd © 1 f A d dzOGctej 9 O0dzd © o dOdzi M
100Aud o piyj wOdmtse . 1 Olj d3 tcOMmlse st W d dz! Is to ts 9 Whgzd
1 Is O dzts dzts 3. [MOHBS fJtetsdzr e Odzd Oyjlstsdegdlsted dzsdz d
st dzj ¢ kEMss2yde dzO etsLHBkza]  ttOmMlsesstedRBed My
(2yd Odzt s Wi dzO o CoOyd mlso j odzi hdzj es dzd e OdzH O
C@mlsjtcdese s S BB dzd $ MO, dz2Ofted d3j te, ¢ tf istntfc.i H Miso s d3

I BHES®R Ly orhdzO MlsOlss w 9 (Bhits?2 Oolst
CazOMmisj tedz” = € i3y daf € fipsd dzto o dd " MmfQ@BORIER@HILOOR)] (Q =
S, Se)[93]. 1 @Y tsHizD diffoyEr s K @'teB ¢ Mddz! df 7 Ctekz fditsy datsls
fjtejojMmlsd o Odzdtsdzdz | o tsH tstc NdPBle slcdfjdnlyj Wiits tog® o d
yd Oded v dz" d3d ¢ EMBESaR CONY Sdsl {WeSe} (CN)e]* f s dzlz y j dedz’ §  dzOs te
weodzw ¥ Isfpw j dpdfodisistete Qisylis o Bt ¢ ek dggedzd ¥ BRI MM dL o § Mls dz
HOdzdz" 2 .d3tsd3j dzls
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1 tsdzj j, AR cEOB BISC O dj IstsH SO Mddzlsj L O o tsHBIOM
fsLosdzddzO of jto" J dLEzydls: dma Bddsecduy Mk O
i s dzz \Ofde@azts ¢ d ydz' § o sdzt W VG BRPERH.COR) Is (€& =[ S,
ZOsted j o’ § MV -QiBRUISIREHCOMH [94]. ] slsdzd ydy tsls
OdzOdzse s, 9o L Isizd® difdiir y Ositf tQjoHsimdiofUsds d3tsH j dz2 € ted Ml
ts BofR dzj 2 stcOdz! dz" n Mtsd Hddzj dzd 2, sO¢ H dzW SH dz
Nae[{W 6Se}(PPICH.CH2COO)] L 70k M@O. l sdi3d 3z Ists@ 5, Ylsts dzOls
tcOMmMlso stcddzgr © otH]j, tdd IOSCY Jj T thisd std@mlsa stej ddzdl
) C Iz dz! distdDte Ofipts j H § dz4 dzOiE 51 O §f b Y dzjSdad-2d -~ o 1 dzj ¢
fsedztsh jdzedvw 8 ftetsh jmseadd 72 yoOfMmtse. AqlstslstsCfr
dzd dzdHep2 . ) tcjLEzdz sOIsj BN dzts [ lf\@eBatPP2)H.G2tCO0¥] Is ts
weodw jIsfpvw ®didgddg JJLYyfilstslssS mdyder 7 CIsO1 Hisd yj MSd
otej d3j dzad, yYlsts BGlsCtr 90jls fjtemMfjSilsder Hd&Y HOd
Ydotslsdzr = & COyifMmlseaj toj descj dzesC sdzlstcOMisdzse s OG §

5O0CdB BBEOL 5B, O ihdss Odd fBisE] KEsdzdeOm asddzdz
ylsts Sd@dY ©CkOt HiedujMSdrE ROd Stejdedrde o € alzC
HOdz dzj 2" § oB.

143 wWilsdwHjteds | cOdztsej dzd H dz" j {MsXgOfls j tedz" j
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Wk dz€ yd BIPd®@1] d f tsdizpdsls to ts dzdzts AR [1BAPH dfMn ©o j = O Is-t5 d3t
steB dIsOdz' dz" - tcOfmyj sO~nA dmf sdz' L so OdzO M ¢ s dzdzd dzj
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dlstczClskzter Mdz@HFHE8cieIDE-pd)f(pzH)s)> d  NIof(e3-SE(€4-SE(e-p2)a}(pzH)s]*

Hdzw L Isdr taOffpyjvslse L diflstczC Iskztedzr 7 HOdzdz" = d dzd
OtsdizBaOf d ¢ Odz! dzr = fdtcOL sdzOIls dz" = dzd ¢ OdzH s 9 {6
dMf sd L SSO ey d BREEIIRH 123]d  f & dzdzs ¢ dzj S Is CiEREdaE'E So fg
ObtdHts vyl @ tjdvisdodhisMSdn W WZORK[ES]. f tots

2.2.f j stsiyd dzls§ dz®@i Is j Qetstzizthdzj € Mtso
b  dzlsNaMoeSeBr4e .

rdav fmddadsj L 0 MsjHddzj dzd v , wsffdshy@isigdzizftc tsoes Qetdafjs daitg(jls
3,80 dh@sdz) ohaBDRZOD AR oBAATdzr ) © HJGOL Jqtotso Od;
Ot sdz®. 1 0Ij &3 ¢ MoBfplé HOBlz dyetss Og ®Bdzdzdiztsdz: ) , ¢ dt
o IsjjRj dedofmtse Mo dv dzd Mlsswis! dzO detsy! . 1 o
ftotsd3r 9 Odzd oM Jqislsfdgtsar HL sddzsar 05 + W dtstsds,
l sdzzyj deder 2 fosHECIls dzy tsipl©nts dees® dzdizy jofn SodthH jte Qfinls o |
MsMisOoadzw jIs ~500 6. 1 s N@OSEEENa) $fylg Qo diytg tdsls dfts h 8],
H Odzdz" d3rR % "M@/Na6 , ©,58¢Mo1, 35 N 0, 02.

¢ d dzld{MosSe(c-pz)4}(pzH)s]Brl gzH ([MosSe]*).

cNaMosSeBrsé (50 o&e¢) d §dwOLtsd (150 &e) §Jtj
OB bz, §sMmdj yYjcts OBfkdzk LOfOdoOdkd, §sd&kjd Od
o Isjugd dedPmEe. 10Ijd O®Rf dk djH dj ddzgs 5 Oy H Od
YomBe /(W) tJOSydodedezy fMd3jif’ fesd 9 0dzd HJ!sdd
MsjHddsj dedv (WY tede’ j BdESd) o toltdHe. s H s gaustOdijl
Br s micOdy otbkydizy dL to] @Oy dE dedeB F %) didodBri)s Oy
CaoHagBrMosN2eSes te O fi) iy y CIRB5EE26;N1 9, 8. 1023 HHUBNLI O, 8. 1 5 +
Crtae MmMotslsdsSeBdzAjgmisOo ddzs 5: 4, 8: 1-Mj ¢ Islcts KB iz
MsjHddzj dzdj MBHjtey dls oM CtsdzjBOddw, ROLOCIs] tc
11) 5 HOdd & v ¢ MsiHddied]f tehifls @EOE delj 8xik 6 d fiy s +
slsh jfdzjdedj oBsdzj Ckdz oL sdkz0 f) § sfhdy H ksehddnds das
12) .

u d dzld{MosSes(e-pz)a}(pzH)s]Bral 220 ([MosSes)??).
cNaMosSeBrsé (200 ®c¢) d §deOLtBd (200 &E) 4]
ORY bz, §sMmdj UYjcts OBfbdz LOfOdsOdd, §sdkjd Od
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9 Ijyjdzdj #B8YUBGMOR] zdzz d3j H dz] dedets tsh dzOY H Odzd H &
YomEes B/( W) t j OCyddedges Md3i ! e 9 Odzd HdL Isdd
Oyjtsddlsted &zO@, ftod 1 Istsds ¢ dzOMmlsj tedz” 2 ¢ t MfsBxfcS M
p2a}(pzH)s]* Y MésSee-p2a}(pzH)s?) . t Offlse ste BIsSH | dzv dzd s s
10jd5 SMOHBSS twOMss stew dzd © A dzstedMmistsd o) Isd dzj dz
9" MOy do Odzd Hl Isddztsear d3 W d tetsds. 17 5 thMeeBriy) 6 6 1 df
Co7HzeBroMosN1gSes tc © i u CRAEIJB2;2;N1 5, 0. 1CAGH2ABN:14, 9. 1 5 +
Crtue MmMoslsemsSebrdqgdsfnlsOo dzv jIs 5: 4, 7-M¥ j Z Is tcts KBr B il
MejHddzj dzgdj MsHjydls eofMmj SCtdzj B Oded v, nOtcOCIsj to
11). 185 HOdzdz" &3 v1 ¢ o HJOY OCHUeEd By i g & O K8, 51
ylsts ftodd3j todets Mistslse jlsMisokjls Hokzdz dwsdzy $EdzOd
HOdz! dzj 2h j &8 dzOcGtecj o Oded d dzj ftotsd Mn @ d IsylstistsIsd tsal
fls Oedgfsdrls d € s dzj € MBC [ 16 B YW dzGHOG), 1B5)79 ¢, 1H,J= 2, 4HB- | 1
pzH"), 6,26 ¢, 4H,J= 2, OH&l-pz), 36 ¢, 1H,J= 2, 1HB-pzHM),6,85¢ 4H,J= 2, 35
H4-pzH), 7,10 ¢, 1H,J= 2, 3H5-pzH®),,7,53 ¢, 8H,J=2 0 1 H3-, H5p2), 8,26 ¢, 4H, J=

2, 3 5H5pakts), 8,67 ¢, 4H,J= 1, 8HB-pzH).BCc [ t( 12 6 CDyON), 107,12 C4-
pzHP), 108,38 C4-pzH*), 110,06 C4-pz), 133,11 C5-pzHP), 133,96 C5-pzH), 140,83 C3-, C5-

pz), 148,62 C3-pzHP), 149,11 C3-pzH™)."Sec [ t( 95 L£:@D, tsls dzts MSEB) i D2 Xizts
(e4-S6, 1880 €3-S8. N [ (( 51 [L@QD, s dats MHCONHYG B NH-pzH), 216
(NH-pzH®), 236 (N-pzH*), 256 {N-pz2. ESKMS ( Ovyj Is ts dzdriizts ¢ )iz) 1563,3398

({MosSe(p2)s(pzH)sBr} 1), 1483,4160 (MosSes(p2)4(pzH)s} ), 1536,3234
({MosSe(p2)4(pzH)4(CHsCN)Br} 1", 1415,3801 (fMosSes(p2)a(pzH)a} 1), 1494,2979
({ MosSes(p2)a(pzH)4Br} 1), 1456,4056 (MosSes(p2)a(pzH)4(CH:CN)} ), 707,6890
({ MosSes(p2)a(pzH)a} 2", 741,7084 (MosSes(p2)a(pzH)s} ), 716,6967
({ MosSes(p2)a(pzH)a(H20)} 2, 673,6717 (MosSe(p2)a(pzH)s} ), 694,1852
({MosSes(p2)a(pzH)3(CHsCN)}2Y). [ tsdets € to d fls O dzdz fMtsd Hddzj dzd v , i tc

f sz yj d7 o5j Hdzj dzder o5 2§ Otedo Odzed j &5 cOMlso s560O € dzO M

t d dzld{MbsSs( #2)4}(pzH)s]BrlpzHIH20 ([M05Ss]*).

MosBriz( 100 o3¢, ONaB630 BBtz D Sl F4 dgBdsts d) )0Q 74 dsis
(200 ¢, 2,938 disd ) §jtejdihdoOdd, dLdjd y
1 sfjdzj UYjcets OBkl LOfOdoOdd, §tdjh OdzdCoo Ifjju c
48 yOfmse. 10Ijd O®RYEzdkz djH dj ddads s RodzAijHuC ddEh jH &
Ol y) 1 jOSygdsdedzze MM Gsd o0dd HJLIlsddss o
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(Y teder | BdzsCd) otkzydzze . [ sdtsCtedMmisOdzdzr MmMtsj H d
9 tolzydzlz gL e OC yd tsdz@82 3t d3J (M3 W B S deBle P iy 1 d
CaoH3sBrMosN200Ss te O fiy i) y fO®S#62,7;N 19,8;S1 1, 3. G256 H 2AsN 19,4;S
11,6. 1t HOdzdzr d3 Mg:§Baf hfiplsGatafsdrty d&f:j4 , 9 :md,J & .Is telstin €
(KBr, '3 Hdds dedj MHI ylds] wdygjd SHsj sOmlE{H o dd
(tedmizdzsS 1 4). 165 HOdzde &5 v ¢ o GO ~tIBid SIS jif il
D1, 6%, vyt fttddijtecdzss Mstslse jIsMlsokzjls ©Hds2 1dgdj
HOdz! dzj 2h j d3 dzOGtej o Odzdsdj tedzjy 3P gy Yy ) ~otdfbdrtdday Istists & 58
MisOB ddz! desmisd S dzj ¢ MO.

¢ d dzld{MDsSs(e-pz)a}(pzH)s]BrzL 20 ([M05Ss]??).

MoeBrio( 200 &6, 0,530 6 &GRRd, ) 0s( B8 2 Bdhzdiis bz P 58 S d3c
(178 &, 2,615 &istsdz )dzdf jote jipsiifdiojO drd , L Q@fcL talizj>dD dxf
1 sfdzy ydiets OB zdze L Of Odo Odzd, f sd3j " OdzdCeo Idfjjuui’ C
48 yoOmtse. 10Isjd3 OBy zdzz d3j H dzj dzdets - ZP3H OQAd B B &S
Al y) tdo¢ydsdedas™ o Gasd fn d f lsdsdzse " &5 L W desds d ©OMIs
ftoed 1lstsd3 ¢ d&zOMmisjteds 2 C it dzj €M [EMoshhydzA ggs)” Y ¢ d f
[{ MosSs(e-p2)a}(pzH)s)?) . t Ofmlsotste tSlsH jdzvw dzd s BMOHSO
tcOMmlseo steWw dzd ddstedMOScdsdz dfjds d dzj dz0O, tcOMmlse ste W d dz
o' MOy doOdzd Hi Isddztsear d3 1 W dtctsds. 1T C&MDéBrig) L2 51 dz
CorH3eBraMosN180:Ss t6 © ) fp y CIRB42,5;N 17,5;S1 1, 1. 1022,4H 24N 17,5;S
11,0. 1t HOQds d@sHg3RdhisMisOCodv jis 5: 5, 2Mm{§2j, ¢3ls tc 3 fiisk
(KBr, "fdzsmtsjHddsj dedj MtsH jteydls ofmj SCtsdzjBOdzdv, 1RO
(tedmMizdztsCl B8 4 Odzdz" &3 v 1 ¢ © HJOH OL Gfiag s Y 4§ IO stz
D3,1%,ylsts ftcd d3j tedes Mstslso jlsMlsokzjls Hokd Btsdj ¢ kdzO
HOdz! dgj 2M jd3 dzOGtej o Odedd  dzj ftoesdmn G dlsylstssIsg twaf
fls OB d dz dets ls ¢H Y & 3§ BJOWDPD) Up,84 ¢ 1H,J= 2, 3HB-pztF)6,26 €,
1H,J= 1, 9HB-pztAy6,34( 4H,J= 1, 9H3#pz, §90¢ 4H,J= 2, 3HA-pzHY),,7,16
(d, H,J= 2, 2HHpztPy 7,67 €, 84,J= 1, 9HB-, H5N2), 8,32 @, 4H,J= 2, 2H-- | 1
pzH®), 8,75 ¢, 4H,J= 1, 8H8-pzHPY. °Cc f t( 1 2 6 QD4OD),li 105,85 C4-pzHP), 106,94
(C4-pzHS), 108,76 C4-p2), 132,11 C5-pzHY), 132,74 C5-pzH>), 138,95 C3-, C5-p2), 145,40 C3-
pzHY), 146,50 C3-pzHS. N [t ( 5 1CDJOD,y, tsls dzts MHCONHE G Bk, 4 NH-pzHS
and NH-pzH), 220,4 N-pzH), 237,5 N-pzH), 257,1 N-p2). ESKMS ( Oy j Is s dzat/ss ()] dz)
1328,6111 (M0sSs(p2)a(pzH)sBrit*), 1301,5928 (MosSs(p2)a(pzH)+(CH:CN)Br}1), 1260,5739
({MosSs(p2)4(pzH)4Br} "), 1249,6910 (M05Ss(p2)a(pzH)s} ), 1222,6822
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({ MosSs(p2)a(pzH)a(CHsCN)} 1Y), 1181,6564 (MosSs(p2)a(pzH)a} 1), 624,8470
({MosSs(p2)a(pzH)s}?"), 590,8262 (MosSs(p2)a(pzH)a}?") . sted fls Odzdzr MiosBsEH d ¢
p2)4}(pzH)s)[Mosl14] ICHACN ([M0osSs)[Moela4]), HtedetsHdzr § HdzYW tuwd, BT
HdWW kL dJ 2 O0OvyJ lstsdad I9{dhsPe(c 44}k pz H|B i [4d00tcBHAN) [ MOsl14]  He
SBtOL dzs?2 IstelzB $ j .

¢  dzldNlosS2Bre(pzH)e]SO4/SOs.

MoBri( 100 ¢, 0,505 dsgsdz0) 043 BBsd ) d §dt
fjtjBihdoOdd d LOGtlky Odd o Mlsj Ddvsdadabdssaitsf) tgal
Yjctt ORfkdlz LOfOde Odkd, fd&jhodd o (G- ls jdy jodzd
YOfmte. 10LjB O®Rf Az &jHdj dds S5 0y H@dd YT S6
)16 SStduoddd MddsjL O &j0 &tk fijts s sapsisci
[M0oeS:Bre(pzH)e]SQ/SCs.r dzv f tetso jHjdzdW (8¢ d 1 dzj d3j dzls detsc s
ooz ydetipzj HMlso dj dzedL Ssets € OYJ Miso OO EzE RO @ (ZHEs ¢
Ydzy EH Odstsfg'Odzdz” d3 € 1 t ¢ MoBis sty QiedHH"3.b Is

Cd dzls[MaeS:Bre(pzH)e]Br2.

MosBri( 200 ds¢, O, 53 q 6dsdstEslzy, ) 0, N®82 dBdissdz' ) d
fdtejdBihdeOdzd, dL B dz® yOdzd o Miskzy ¢ J shfdzjL Ogfedzty C
L Of Od o Odzd ,o §fsids'" Ofizde " H j tox d o QERIC of tdsdfj sj jdektj] BHB b
OB Zdzlze 3j H dzj dgdets 2 dZOY HOdZd HE S tsd3dz0 Is7dztEy s ) dst
sCtsdyOdedd MddalsjL O o O z dzj fMtsH j o dIsfw dzj Bt
[MosS:Bre(pzH)e]Brz. 1 dzWw f teso JHjdedW (¢ d { dzj d3gj dzlsdetscts G
o to bz dzlist H OGzdzt & s (s IsMpBhSipsdfjls 06422 B.Is

b d dzlsNaWeSeoCl2e.

ujdzjdz (83 d&3G 1,051 dbldgseizy( b 0 o w3 i Is OUzOD 214
B3d Isd dzy § dzdzts L s dzitseh jj (OZeC s dg2) 9 Obj d&3 SCClisOHBO SwiE , +
BB3sdz ), Cdfwisddd tj 0§ dudiEs §dpimsOs dibdd j dd
SMOHBS lsHj d&vdzd Bls OMsststic®, Jtotsd3 9 Odzd o SHTES2
Mh ddzd dRBQ .o QuLtdAzyj dzdz" 2 HtesHESCIK dzj tcOMmlso sted d
tcOMmlso stedIsjdzva. 17" atH MMmMisOo dzv jIs ~:B&CONabs mis D dz
6:10,5:1,61,0.
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4 d dzld{MsSs(e-pz)a}(pzH)s| Clz ([W5Ss]?).

WeCli2( 200 3¢, ONaHSK414 dgiEsts dz! 0),,% @ BReRds d 6)6, d3d3ts dz
(178 ¢, 2f jedjSi3jdidgted®drd, dL d3j dz yOdzd o Mlskzy ¢ J
1 sfqdzj Yjcet Oz L OfOdoOdzd, tsd3j " OdzdCoo Idfjjuuil C
48 YOfmse. dzp Otgj RzPdgetz 55 dzOY HOdzd H s € F2BtzO @SR o
Al y) tdocyddedzzs MBi ! f tots 3 oGhife e dix(d dats 92 G
Bjlsddzj z0. t Offseotste Wdd steseo Odzd d k1§ Otedo Odzd .
Hd!l Isddzser o3l riaWHie s dzl 1 0 dzc (4 6 Wel1). I talefCorHaz OIiyWigN 1655
tc O ffyu Cl4&@4iE1,8;N 14,3;S9 , 1. 1 0282 HdzE N 14,3;S92. 1 5 H Odzdz’ d
fi)ts ts Is dzts W S:@djs fyls O o dzw j. M cT ;{55 A0 2gDPOD), U587 ¢ H,J= 2, 42
H4-pzH), 6,25 ¢, 4H,J= 2, O0H-pz), 6,32 ¢, 1H,J= 1, HB-pztPy6,88¢ 4H,J= 2, 3 8
H4-pzH), 7,11 ¢, 1H,J= 2, 1H&pzHAy7,71¢,8H,J= 2, 1HB-, H5N2), 8,29 (I, 4H, J=
2, 1 3H5paky, 8,78 ¢, 4H,J= 1, 8HB-pzHX). ESFMS( OV j Is ts dadfa<#: d 22,8809
({WsSs(p2)4(pzH)sCl} 1Y), 1686,9063 (WsSs(p2)a(pzH)a(p2)} 1), 1654,8411 (WsSs(p2)a(pzH)4Cl}Y),
1638,8646  (WsSs(p2)s(pzH)a(H20)}"),  843,9554  (WsSs(p2)a(pzH)s}??), 809,9363
({WsSs(p2)a(pzH)a} 2. s to d ks O Biptizj H d \AeSszepAa}(HzK)s][Mosl14] ICHCN, ff tod ¢ S H
H dzw a0, B dzd f sdzlz yJ dz' o Mistej yYdzts 2 Hd WWs3(e-d J
p2)a}(pzH)s]Bral @20 d BsN)2[Mosl14] HesB tcOL dats?2 IstelzB € J .

b d dzld{MsSes(e-pz)4}(pzH)s]Cl2 ((WsSes]?™).

cNaWsSeaoCle (100 dBe¢) d fdteOLsd (100 d&e) §jtj
OB dzz, HtsMmdzyj yYyjes OB kzdzke L Of Ode Odzd, ftsBZjO Od
9 Ijuyjddj 48 yoOmse. 1 0Ljd OB zdzkz dgj H dzj dzdes s~
yom@a £/ W) JOCydsdedelzy fsi ! fJesd 90dd Hdllsd
ftesdzr 9 0dzd HJ! Isd dzte®dmMdgo sthvfdedsdzeo d 100 Bz =~ dzsted:
Wddz2 steso Odzd d kf Otcdo Odzd. 10O jd3 ftesHEZSCIS orf MOy
13 &3¢ §(telf0 90 f\CHS)jr dZBOHaClWsN1sSs ts O f) i u L @4tA51,8; N 14,3;S
9, 1. 1 GAG2jHIAS/;N143;S9, 2. 1 5 HOdzdz d3 C\W:B@l igHts B datiz
5:51:2,2Hc [ {( 500 QDOD)U5,89¢ 1H,J= 2, 4HB-pztPy6,17¢ 4H,J= 2, 14
H4-p2), 6,46 €, 1H,J= 2, 2HB-pztPY 6,84 ( 4H,J= 2, 4HB-pztPY, 7,09 @, 1H, J= 2,50
| YH5-pzHA), 7,60 €, 8H,J= 2, 1HB- H512), 8,25 €, 4H,J= 2, 4B-pztPY, 8,75 €, 4H,
J= 1, 9B3pzHhy, ESIMS ( O 2 Is tenfaify); 1958,6115 (WsSex(p2)a(pzHsCl™),
1922,6351 (YsSe(p2)4(pzH)a(p2)}t*), 1889,6435 (WsSe(p2)s(pzH)3(p2)Cl}tY), 970,8152
{ WsSe(p2)4(pzH)s(H20)}2"), 961,8227 (WsSe(p2)s(pzH)s} ), 936,8021
({ WsSe(p2)a(pzH)a(H20)}**), 927,8006 (WsSes(p2)a(pzH)a}>*).
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t d dzld{MosSs(e-4-Br-pz)4}(pzH)s]Br2 ([M0osSs(e -Br-pz)]%*).

s ®OMie stz ¢ dzOM I MieSksmr)(pZHE B &D¢ BOO0 dic, 0, 1
9 100 Bz mndzstedMmMistse s d3j Isd dzj ddB: oH 5 edsacdfdsds d@2 034 dsd:
10 dBBddzkzls tOMmlse stc Zz{§ Oteddejo dddtec a0z Yclis Isastcifg® 3] a Gdzdd tol
d ftesdi3" a0dzd HB Isjrmr ftste, §8CO0 1 Wdtc dai § jtcj MlsO
dz@ MosSs(e-p2)a}(pzH)s]Braol B20) . @ottt¥BreMosN1sSs te O fiy fiy y Cld&atesl,6;N 14,6;S
9, 3. | O2A86jHIAET;N 14,4;,S92.1 5 H Odzdz" dz C 1 { ¢ MdRBsfipsdEs Q aalf
5:5,1:6,1.) 5 HOdzdzeMtz | Ristc s iKBris Oz figtsj Hddej dadj MtsH oy C
nOtOCIsjtedsr j Hdzv € tststcH (e figls dzi® Szdaiddizxlz’ #i3d tesQ Lo dDts
flls OB d dz' dzB. Hictd 113 @0 AJDON), 05,86 ¢ 1H,J= 2, H4-prHY, 6,21 br,s, 1H,
J= 2, OHB-pzH46,93( 4H,J= 2, B4prH), 7,18 ¢, 1H,J= 2, 1HG-pztAy7.89 6,
8H, H3-, H5-p2), 8,35 (1, 4H,J= 2, 3HB-pzH™),,8,78 ¢, 4H,J= 1, 6HB-pzH®).°Cc [ 1
(126 GDiOD)Ui98,26 C4-pz), 107,42 C4-pzH?), 108,69 C4-pzH), 133,74 C5-pzH?), 134,63
(C5-pzH’), 141,34 C3-, C5-pz), 148,20 C3-pzH™). ESIMS ( = dztsted fiyls r 2 mid3f+)s d oz
1644,2265 (M05Ss(4-Br-p2)a(pzH)sBr}t), 1565,3101 (MosSs(4-Br-p2)a(pzH)s}t), 782,6539
({M0sSs(4-Br-p2)a(pzH)s} 2*), 748,1327 (MosSs(4-Br-p2)a(pzH)4}?*) . [ sdets € ted s © dz
[{ MosSs(g-4-Br-pz)a}( pzH)s] BrolCHCNLELO  ([MosSs(Br-pz)]LCH3CNLEt20), f to d ¢ s HHiEZY)
t a0, Brdzd tsosdzkyjdzr HdWWEZLJ]J2 §Otetse HJ! Isd dztsot
Oyd stsdzd Isted dzj .

b d dzld{MosSs(e-pz)a}(pzH)4Br]Br ([MosSsBra]™).

S 5 ®Bdkz ttOfMmisotsteO® ¢ dzAMdSsfe paAgcpa ] Bréeltieldi(Ta) B dPO69 [ {
BRs)da d3j g O datisck 2 g @FI8 BZdRs)R s dzyJ dzlstcd tetso Odzdzats?2 B to't
CdmdzsisT (46%) . JO0Cydededszs Mdsj §OC) fzOE i p Ot
9 IsjjwRjddzedyOmtse, 9 tjLiEkd O] ftwsHkzCls t©j OSydd
tcOMmls oftads@3” © Odzd dgjBBSdz hddz Stsdzd yj Mlsotsdz i3j Is Odes d
tcOMmlsostewdzd © 5 Bz rfAad d tlsHjdvdzd twOMse st
tcOMlso stc® d Gtotsdz" 9 Odzd H 1 IsEfSdztsdgtf ey 3 & @ftpiphigsSi(e- dz@
p2)a}(pzH)s]Brale @20). 1 dz@24H28BroMosN16Ss te O ) ) y ClRIGEER;1; N 16,72 S12,0 1 O2 H J
C216H23N169S11,8 1t HOdd & ¢ tMoSBfHisEdkOb rd k5 :
HOdzedz' e)fRIE St KBSY Gds sy Hddej dedd MHjtey dlicdd fj HE
CtoststoH d dzd tets 9 O dzdas § fig iz dztffe PLIEGFTOO0 [ [ e)i6,24 ¢, 1H,J=202 4 \
H4-pz), 696 @ 1H,J=22 0 HhpzH), 7,71 d, 2H,J=20 4 H3yH5-p2), 859 ¢, 1H, J= 1,75
1 UH5-pzH™), 868 ¢d, 1H, 1 =205 %06 0 H3pzH), 1382 (ors, 1H, NH-pzHS. °C | t
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(126 [ffway)fu10693 (C4-pzHd), 10821 (C4-pz), 13325 (C5-pzH), 13881 (C3-, C5-p2),
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oHBUESRE oL Od B3E®ONMisksy d v ( NLLLBr d -EL28@Br d M8
Msslse jIsMmise jdadets) 3 ¥ HEZ  dqteOL sdz’ dz' d3dec tsdiaffoirdOtsiziz @iz
GjLkd O] YjeEt ©BOL it fk2khegds sdzj Mdes s 2y jut t
N/C-HL Brko SH tstetsH dz' o8q ( NijeCw:LLM-cBf = 3, 353/ 3,706 )
Of ¢ Odz! dg" d3d dzd ¢ OdzH OB ¢ ez® fy g dipiibyisizm Az @1q) fif s diat§
27, ) fsdzj Skdr oGH' ©OLkYsSBYHBYjd d tOHtEdoqyd
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HOdzdzr d3 t A0, HIWtELOSISBELLORBBO § sdkzkzyj dedzse s Mtsj H
dL (¢, Yyt ffoHIsoa jtey HOjIs WOLSokRE yYydmistslslkz.

a)

t Mz adaslSsH stetsHdzr | feawiLd o € toUinBegtizdzd yj MS s
Mo-W dtsdzj IsBré € B czz@itdRj, s NRfyd dzff R, J dzy dz" 2. [ deOdznr , d
MowLro0dedd, dej fBCOL Odz .

MOttOCIsjtedL Oydwy MmMtsjHddzj dzdv o tOMmlse stc]

| ZOCEBHOEY 5Okl jsuckEkst) s § MESERITP H® sH] d G
stec Odzd ud MEdn Pl sieffsg YOy Istsdzdisted dz, diJ Is Odats
Bjlsddzjd) @O OCY] bHOEsSM' GROLOSKjtdL o Ols!
cit Jd-MQiffstesdj BEdzded Rlstz! Hzs Y SHIso Jey HOJ I JjEts

RfMMdzj Hiso Odzdj MtsjHddzj dedv Bj ssHBdR M j St
woH teiGH, 1%C, "SeHe [t j S Iste Mtsj Hd daj ded™ MBH jtey dls o tsfyy
cOL dzd ydzr &3 Isdf O3 dzdie@dzzdswdz" (3" H adgj SO d3d ) Bts fny |
Zd e OdzH OB d Hokzds o dHOX il jOe dfirz@zz dgz (@il EoeRkEa Sk

[sMisdStsor j HdtOL sdzOlsdz j dzd ¢ OdzH T HO® IS H8 O f
d dzls j dzfd o dzed br=dyifiging (iBsmisd ¢ BI8"dH™) B8 OfY sdztsy j dadz
7,53 & H., MmMtslkejlfise jddzts, d dr sy jddi

fosBBHAGEEES (dEOL &0 (6, 33 d 7, &HOdgsio. Jsls H oligE
fgde desj odzdwdzdj BSCOLT 90jls CostHddOYdY § Ol
qdzls j delmdo detsls’ v 4, shdshMvhdifMy ¢ BOLOd df & dt
f sczv b5fg HBl, 33 dz0 B 8HH &s7da® 18], 6H3 d 8, 26 ts=tasa Mt
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BOLOd dF 2). lislkdotsysdsy dov mdkszoyd™w dzOs dz¥ H C
¢ kOd bk Stlttes? MHoddkzlsr o Mbsesdz ndd
ddzls j deffd o desfils: & 1, (gBHY tkdzd ¢H@apicall HOEE O P &z’ HE?) 2 )
d 7, 165R. HlL.teflsdo st sdzsy detsd Mdzgi M jdedd Mmdc dzOdztse ,
tcOL dzd ydesets "ddizdyj MEtsets tsCtoky jdzdVw dzdc OdzH ts9

COL dzd Ydzkz ¥ tefij O fryfescdmibiplev sts o j HY sdsy jdedj of smd
fted dLbyjddd toj OCydbdadas? MY s dshisd Mzd ¥ dH

3br , 5br

52 32

L Y

mpg 86 84 82 8 78 76 74 72 7 68 66 64 62 6 58

t dmMzadss'\c f thy § MedSe)?* e o3 Is-Ddzts dzj

v 0C 82 dzOB sEHd ¢ifOjdEslwtc ORF wo dzv jIsfw - OOC Isj
CdzOMIsj todzr 7 {MiQeBH g EMsalzOydIls, ybsts fted fJjtednBHJ
M j Clstej dzOBdzs HOB Isfyw  dzdh '  dgj L dzOydlsj dz' dg' § L o34
CIthf jStesmMCtsfdw o MazEyOJ dOhdr MtsjHddzj dzgd2 W
CO¢ Byjddls: ydmbslkkz §sdazyj ddascets { tcHeBisls @&, O C
ftosOdzOdzdL qtetse Ols! tBtOLEZshdjMmw o tjLEzd O]

[ 54 sdzded Is | dz' dats € € BHOHIMSBRIAL BY &z R O©OCIsjtedL o (
My jChtesMS sy dd 7(SE(ed o2t Llonh desCsd MY j S Ilskod
RO2Hjdz ddh' HoO MdEedO®O dO 1022 dd 18&0 M. t
Csf dzj SMO, o Cobttesd fdhizlshMlsoksls HoO odHC
qdzls j delmd o deslsd fdc dzOdzso, ) deddd@dd ddaCz , 1 OCP828) 6. adlgQ Hz.
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zdcOdzH Oelf j E BetsMC st d “Se lsi®©] BWzH tsO R H ts fidsOEsAs Y Gzts dzp ' d
dmmdzj iz dsse s MsjHddzj dedv, O OS] Htso jHJddw
MHeodese, Ykt ftswts?2 L OlckzHdzdlIlsj dz' degs toj OdzdL 59 Ols
ftodd3j dz¥v j sy HBMISOByYdss t6j HE 2.9 LHsfz@fdo JSfigOdgtds j
ftod 3jue@®®H, o Itojlzetsd dz' 7 ¢ dzOMisgp-@® OB d3tezds df$ @z j cidOr,
M j ClstcOR dzORtsHWIsMW dz0 1356, 730 8Se raeatac)pB)fPrsds. |
[125], (BwN)2[Mo"V3( €S e »SeprBrd [38] d K03 &S e }Ser(C04)3  [126],
Mtstslse jIsMise jdadets. 1 tsdzjj BdZdLSCd2 € dOh j i3z Mtsj H«
Mz y02 1Iss S0 Hied yd S d W€ 88)FH(BHLREMLCOOH I dzp S
Clstesdd - Fdc OOz Jo OjIsMw dzO 1018 d3. H.

us-Se

Hs-Se

T T 1 1 1
M.A. 1890 1885 1880 1875 1870 1035 1030 1025 1020 1015 1010

t dimkza8s\Cte Oc¢ d3j'Bals § tMY j C[MdeS®]>* o  d3j Is-Ddzts dzj

| GOy ClteOr MtsjHddj ddy §edhizisilse ik iyG&ams S W
SHAZOCE ofj Gdd lsdesmv s iMosSe]?S &z B b & dzp g5k d Gas g3 iz
fistlse jIsise zj s sSk(satzgH)s|B*] { Mp ls Odz dzr § fd ¢ dzO dzr
ddzls j dedo desls: ¥, Mt ls s HOMEs sisy ls d da) daibd 1 dz'C ds IsWsts ™
o ftwtsydmmd dtddL Oydd.
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{[MO;SE;(pzh(sz);](CH3CN)}2+

i WM‘"MM«MW
{[MosSe, IPZ)aile) |

| {IMosSey(pz)a(pzH)l) |

| {IMoSes(pz)(pzH)IP

| {[MoSSes(pzmszmF | {[MDSSes(m)a(PzHlslBr} |

' . T . ————— — ;
660 670 680 690 700 710 720 730 740 750 1400 1450 1500 1550 1600
m/z m/z

{ k@S Oc BESBMSH Y j C[MaeSR]2*e Oy j ssdzdlsted dzj .
{fsdBdL Oydwy RBIISBEHO Mddzlsj L O

sO0¢ 6tbdj uodsh! t0OdzjJ, MndMsGel™ it o tzml
MsOHdd: d20 fjtcots?2 MSOHd ftosotsHdlsmw L Odsj M j dad
CzOmMlsjtey, M GBKOLBOdd] d@3 e yssydzsets ftots
tej OCydd f fdwOLtsdsd. 10 fjter n Il @ tse i c
ftotsd3j ) zls 5y dets cHsMofSmBsee 2 C 8@, st d MBrilzts 1 as dAg s Q ldzdzls j
sosHddzd o9 twjOCyds M fduOL sds@&Gsjiddt 2HBBCE oty
C tsdstf dosSSE]>*dL Mmd3j fd f totsH 2 € Is sopdztdipgdz© YD dzCO 10yl Is~tsdedixftds
lted ftesojHjdedd MddzelsiL O SOCdd3 tsBteOL 5d3, o' A SH
wodzwjlsfmw HBMisOtsydzts dzj o MsCdd3 ¢ 0L Olsj dzj 3.
sflsdddL Oydd d&jlstsHO fmddsls jHED e i IO . s h j dad W

1 smMEtsdzr Sk MddesjL fesosHdlsmMw © Hej MsOHJd(,

sddzs jL dMosHdsets Mtsj HJdzaj dad W

VY4 dO fjtcorn 1 IsOfOF OBl BTN dzZs B dZOtWClzy |
Metslseo jIsMisokzjls Wttdlzdzj dz' deted H KENDSEREE R ¢ 6 H ISto ¢ d d
COC 5 fodzzyd dd &3 OB HOdzdzr d3 { dzj d3j dzls des G 5 (
dj MCtsdz S5 dzdn g, d MmMsMsOs fsHLES ISKMoISERLE .43 ISE i
KBHsB ' dz L O 3NaBHidz WO, tSHazOf 5o dzd W dzts 2@ ftetsls j S Oc
OdzOdztse d ydets  totsd fyr NaMdsBEBresB tcOL 59 Odzd § ¢

OS] & BIsCOLOdzdMm' tNaBd:f)h tsdztcd s of AzBASeKBIEL B M
1:3,4), fmitsd Sk dqLBrMIstsS 1 Istscts Odgjztp tedtstc jo@lrg
r D MHo S HAEJSOC yd .  u sls das hSgNaBH = o jlO @ dasesp i § ud
simlsOdeso dzj ded j fj dzj d&eO@ HiBs fj dzj dedH O, YEB]. s tots

©
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1 JtcOMmilse stcd s Mls ¢ d tojdzlscj desORstel detsmls ! oWifits
Bj stsH B9, HsMiskzY dzr A H dzw Jet ROtOSIsjtedL-Gud .
tcOMmMlso sted 3’ 2 ftesHlzCl, o tjOCydd L O] "N Jjddw o dat
f OtcOd3d Ister g OC ydd, sO¢d) ¢0O0¢ dhmftsdz L k] d3rj dedtg O

l COyifmbej Od IsjtcdzOlsdodz » tWOMIsestcdlIsj dzj 2 ¢
COyd mlse j Odz IsjtcdzgOIsd o dzr »» dMrtsHdzr 7 SC®lopRry) to datf -
(TBA)2J[MoeBrig] . [ Hd2OS B dzgj L Qadmddsts tsls dMmf sdz’ L & jy d=
COYH" 2 tOL dyVaMdaSeREzE Y Odzd ¢

sOCyd 1tk tj0OCyde fHteseosHddzd o ftedmizlsmise c
9dzj " dzgd @3 dzd ¢ O dzH ts O3, ff yjdzs LOd Misdls: SHdzts o t6
f sdzzydls: tcOMmlse sted dzF 2 f tetsH &z Sdsizlz Y OulatgO Sy tedflz" 8 dg
fesHEZS S NgMGeBe QO ¢zj MHjtey O d2 tttcOddyuyj MSda o
BjlstsH iy RGIStesMC s dd.

vsO0Cddz BBtOL 5, ZOhd ffriSCd §dzkzydl: dz0
Mtetsjdzad j A3 C OL Odzd fi3'dzz B pL Efifujjhfiptse,j fdrldsH dztsc s i
fnd dzi ded H dz' - [M6s8aP'fitls | tdfdets H s dzy d dzd cNANIOYSBRIZE L S8 Bisdls s
Yylsts OCOW MmdkkzOydwyw HtsMisOtydts tOmMftetsiistcOdzj
C dzOfyls j totso d3ts dzd B HjdglzO tedPLeHGdz Mtce BdR@ . () , B tsdz' " d dzfiyl
Ho J MlsOH dd i dmf sdz LsoOdzdj d3 ftesd3j Y 2lstsydzse
nOttOCIsjtcdL Oydd SCtbttetsets L OyYyoOMmlskze dhmMfsd L s Od

lLOddisH j2Mlsad] M fdcOL cdzsd

Il tj OCydd dfn ofodete @uctistO dzd sOCdj § OteOd3j Ister ¢
Moslsdesh jdzdj toj Ocjdzlstsea. sO¢C fsC0OLO0dzd +SMf jted
(200AC, 48 yOfmse) wodws lsmw dzOd dzzyh ddsd. v d3j dz
dzj MCOLE® @jrisiifyvH j] fesHEZSIO toj OCydd. 1 Ists otej dgw
(120 Yyofmtse) otej &3dj dzad MddzlsjiL © HwwdoeassHdls ¢ .
cNaMosSeBraepzHtc Qo detsjy 1: 1 5 BOMMy weodzw jlsmw HBMISO
¢ dzOfls j tsdgy ity € B O, 9 bkt oatjdw COC fMtlsdash j dad |
[MosSe]*, ftedetHde j HAZY [ 4.

vOCddy BSBEOLBR ftose j HY dzdzgOVY B IsddBdL Oydw d3j
C 55 AMESpP* dzdh @ HE 33 %.

RMMdzj Hso Odzdj MM O BGilstsHEsAR AT

md di3d iimMEMsmissW dzd J Ldzj i3j delsse o dimdzd HEZJ &3
dmfsdz! LsoOdzedj &3 t ACu. [BLtStedzr J M j SMotSeBriO\Qdr
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Naeo dmnrtHAdsA ddEjosSdBizg dzd s d@Bylsdstsy jIs BT Is! ftoj HT
zf j o sL dydWd decpBEzsg szt Jrmy ¢ Hokd df O3
BsdzdBHjdzO ) ftdBdzdL dlsj dz' dzts tc Q9 dzl 208 2fr) tAn jjGte3yBCBARd, !
Mtsslse j Is ushfj BRSO O) (. 1 jtwor Risisdlsdgsiytie €80OC ¢ st
sCdfdzj ddw +2, OS¢ d +3 MtsedkOMdzs ddlsj tOlskztcdz
sSCtolzy § daPzs G j ded Hdesets dadzd - Odz' S 56 j ded H dats ¢ t5Mo®, ] Is
ftoj Hi Sdztsy o Isj dMolzts a s fg tsbipliz@ s0OjL V| @ iPdsd a| (HaCR tMdzBrio - tSH
Mddzelsj L © o otHj, ddzd dzO yOMmisdydesi ¢ dMmdzj dedd

otsLHERO. {M&Brigdz® jfddf@QHdd L Od3j h jdedw o dzlzlstej dzdzd n

dzdL Cd2 or AtsH, JEWHYdESE B%,.C sy KpSE@EPh)]O (SOCIHGH |
[ B dzOBNAs o j HMIsOo dzv j Is B 52 ik BRded=69PY G4 9Bty o
3268269, 3 1]), Coltstrj Bsekls Brils! wlsdzj fj dzr ¢

70771, 8 11, ldshwvh d2 v ¢ eakz Ot ddg] 3 Bt B)dgds Hdg'e
dMr cHMEBEEs lhizlsMlsokjls, ybts ECOLT 90jl d&O f tsd
Mj dzj dz. ¢ dzO BePd dzjts BfOMdsts{dzw j Is fMH j dZOs! ©HdzsL dzOydz
fij dzj dzd H dz' R - vide B PS54, 155, 0 L 1) sy j Is-dzd ds® dzHsAsz,
otcj BBY ¢ OSSBdsmdz BHFIE,1eV) |Bsy jls BT 5! SelSE MY dz € ORts §
fNd dzj dzgd H dzr d3 dzd ¢ O dzH O 3.

BN Skcnepumenm a) W SkcriepumeHm 6) W SKcriepumeHm B)
Mo/ 3d,, . Vo 3d,, == Mo 3d,,
= Mo/ 3d,, =5 Mo* 3d,, = Vo™ 3d,, [
9 Mo®* 3d; . Vo* 3d;/, = Mo 3d;, ‘
B Vo6 3d., 5 Mo* 3d,, 1 Mo 3d;,
[ basosas VoS 3ds, 9 Mo®* 3d,
AuHUA B Vo5 3d,, N Mo®*3d,,

L basosas
AUHUA

L pazoeas
AUHUA

T T T T T T T L T T T T T T T 1 T T T T T T T L
243 240 237 234 231 228 225 222 243 240 237 234 231 228 225 222 243 240 237 234 231 228 225 222
JHeprua ceasm, 3B JHeprus ceasu, 3B JHeprua ceasm, 3B

t Ik 8gCA C of jfi§ Is tgNaM@PesBrse, [BIQsSe]?*, [BQsSe]?*.

O ZOEdL M jSlkiese desor 7 fwWisdwHjode Ot § i5dsdezgss
d 9),0 ws@WOMIsd Mo3d o [My§Se|Sstsd fi L iasipisbdi jHEiaEs o dzts 2
Mo3tbizaz (228,923 2, 1 1 1), o Ist o tsj i3MosSed’e | od fiiets jidlsle tiz,
HkBdzj 5O (1 dzj G2 Y, Moid B8 H3QAAA)jBzd o desiisd CslsBEr |
Msslse jlsMise j dzdzs, H BAE jdlaf ot elffly MdsgBe]* dC d8 sdzj j  d dzls j
fd ¢ dzO tzf j S Is tc [MoSSeiD figls j t2® s dzj MMod", Co Olsts dgdsj d5¥ € O
o MY j¢lst jMoSdIOls dzte9d Is i) "Mo¥, OuslaseEOfdsH IS j ey HOj s 6
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WHtO. 1 sdzlzyj dede” 2 L @O Y ded - Stotzl 856 Mistslsdzgsmw Ismw
HOdzdz" d3d H d&zW tOL dzd ydz' = ~ Gd@'s YW A Odzg B Haizy 1S hikEBH) IS |
MsHjtey dls Mmdce dzOdzr dzd L § $236,4 qraklR3p,dzh) & 5 dZsdgMosSe| 2B 3 ,
[MosSe]?* iftstsilse j Isise j dzdats) Mob tslis et fig v ndsfs jddips,  WCo dzw j Is fpw
dzj LBy desets tsCdMmdzj dedw f so jton dzsSiisdzr = Obtsdise
v OB d&zd2y O

Cdzj e dd MmMMo3dsd a6 dz] §Istoctsdztso .

N Mo 3ds/zi 312 (%), P

{ Isdzj MmJ ded J

229,24 232,4 (54%), M&3*
232,98 236,0 (46%), M6
228,9232,1 (95%), M&"
[MosSe]? 231,7234,8 (4%), M6
233,3236,4 (1%), M6"

229,3232,4 (78%), M&"

¢ N a MemsBrae

[MosSe)?* 230,7 233,9 (20%), M&*
232,1235,2 (2%), M6"

MoeBri2 229,5232,5 (100%), M&" [128]
228,5231,7 (71%), M&"

MoeSs 229,2234,4 (24%), M&" [129]
233,3 236,5 (5%), M&*

[{Mo 6Ses}(PEts)e] 227,89 230,8, M@* and Mc"* [62]

K2[{Mo 3Ss}(Hnta)] 230,1 233,3 (100%), M&" [130]

(NH4)2[M03S; 4] 229,0 232,5 (100%), M&" [131]

228,71 231,4, Md*
MosSes [132]

232,1235,0, M&*

[ B d&zOSEE's My jSkcOr setdr So&fdjSnss BRdmpisy C
(53,854,7 / 54,755, 6q {5i8501 54,955, 8 [Mas&e]* d [MosSe]?* s tsls o j k)i ishy .
Mstslsdatsh j ded j d5 d dals j dzfd o dats Myds § 2 +-O% 15 50 o3 ts I gatizfi) WZO d Hfifrie
1JLd0OYydlsjdz? desj tOL dzdydj o [MosBg|ted [fosSe)? rimSvaALd o HIGR
odzdwWw dzfY H QA OC dzOMils jtedgsets WHtKCO dO L OtvWHEBSoty ,Mts
fodbyjdde | tjLbd kO Hefsdddls|d ds §sHlss j oy
Mtsj Hddzj dzd W n.
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S 9 Odzlsdspdsd yj MSCdJ wWOMmMyy Is'

[ ks O dzten @jsdeds'izdzts ¢ fsts difpisug QigtmdEs j s dz & S Y
fesojHjd ~d3@ulBEeE)] tOMudls" . SezPdpls ptcdisyj H'Y wid
[MosSe]" dd3d JIs dHJ Odzd L d tetso Odzdzlz ® Is ts W Yylz®zd qaElz f P
Z{cORHO fddy0jls fddkisted: LRk kiissds,; S O6d
Of S O dzse 5 dzd ¢ [MdzBe', d [MosS¥ § tzf g © zdzd L % Isfyw o |
EsBEEqUi MEB2 1 iu Msle jlsfise j-edazsgs F st Hsds@s it
Of SOk dz | QSBd | MekisBds € @BHIEiOEZE " &0 t§lsd
d &3sdzd suits d d OBMyd Is ©dedz’ Moi Modgdsdg'ls Ofgafvdadj 2, 86 7(5) | H
fqORBIH d 2,668(1) | Hd" BCSs tednighsy oy dHk
L gOydlsj dz des  C sHEMOL , ) il Mo L 2O dzd ¥ @ D tstefsh t
L e jied ) dEls O dzr B HOdzdz . vydlsr e OW, vyt Is
owiLd djyHE OltBO®B] 6BE | B ddisy @S § & 6 T EMoichdgjls I
fstewHiS Mowed, BdzdL Wafy ¢ dAf,dzdm P Makjd alsg A3 MPESBY H o
0,75.

[Hds! dzj Cstosdzdes ] S dfdzj dedj € zOMls | tMaSaEs ¢
p2(pzHE>* f tcdo sHdIls § EHdzddzj ded®s Mo w L PSMo™® ) detS ds@ds
jvy BBCGo’ D MiMode,j o SHMOYE j Sle® 8 KO dzj L dzOy( L
COMMUdlsOdzedzr &= Hdzddz MowiL j2 s 5 Mtejrd et L dzO
] Ok dzOW M) btod ™ SehmBilss ERsED QHED] DM]L dgisso

I 1 dzj Slstetsdzdets? fylsdetiz C & @ b asSBREARE(P7HE tetdzO0B dzs H O
%ZOB 5ts COddUdy & s dlsOdjds s ipdsmusv2h s tods of) dit
9C XOHEBdH Obt®d & StedlsOdj?2 o dzstjddds d&ddc O dH
MstlkClsktsr Weodv,liOnizodswideswdeirs" j2 LOdYss
Qef) d 1+ [+1, SIsH j dzj dzdgr = tsls o' Mmh j 21 L/ dzvds
1ef [ +2 Bdij Mdestdrd {1 d&iiheIad. uihaddsiy |3 ey
2,039 1] iHe[J 10544 Gylufnafdwl (difi, 378 iyl 2.
INfd d iy fppdvesismy MmMoaweLr o0 h disd § s MdsMpsMgi8a] ¢
O OS] oL OddiNGL) 2B fiig] dzj 20 tBtOL EZjls Heo Iy
Ostsdise [t5 & ks @dddOde ' S aEfhdg" CO0BBBOL o O
SéMoiSe 1 uf [ o CMOUSRRI(CIMI [ Hd&v [Moesali)ls | dz®S O dzd L fs
sfdzse Odzd § Modde Okt i s fowL '™ o @ hsdsxizs Q @Vefilbghm, 1 5 j
ntetsh 5 MisE d&zOME j Ismw P oSt s ¢ U g A fi 1830 digs » dzj @zd §lo ¢ dz
(to d ) Z3%)Se
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{ iz @ail) wWOMY sdztsy § dedd + dzj o MpsSe&[*tip ¢ d B O tatf 1 eztizj 2
wbd WdHdzr j] CdzOMmlsjtedz j € tsd3f dzj € My
l sz yjded | desotsets dzj sB' Yydesets sdf O € dzOfylsj tock
eWHO fwisdwHjtodzr » C dkzOMmisjtetses (lklsy &5 f sdzzyy ded v
CzOMisj tose [WBEHEZdBegdgd@ettzedd fijtcorn 1 Sy jted B3j dalsts
CzOflsjtedz’ 7 CtRf dzj CMse BsdzdBHj 2O ) § dteOL sdzsd
BT d&zZO oL WO d&jlstsH S O85]. ts{fddoiOmmizOW | ots 2tc Om@sasty s * i
¢ s di3f dzjecSe@-topk | [ At ] OCydd:
(BuaN)2[{ M0oeClg} Clg] + 8 KSH + 4 KOt-Bu + 6 tbp = [{ M0osSs}(tbp)s] + 12 KCI + 2 BusNCl
+ 4t-BUOH + 2 Ha. 3)2
1 Ogd dzed o o | Isis®R j-BefjldsadetidofStgd HAd dz dz0 § e OL sdz d
B kMmlsOdatso ddzd M d MY sy || €@z Godgls 5 B BB Midets o
tj OCydd Wwodw jlsfyw fwisdWwHj tedzMdsSs( oaRighdsl°ic dzr @ 8
s5CIsOL Hicd WeeHEpde] [ { S OC By dets BT dzts BT )y dHOIs! .
f @ sdzsdy3 Isweslsjsls ¢ BteOLBo Odad® dd3j dedets ff wisd
sCIsO1 Htedyj MSdr, ybts d Br dzs fftetsH j ddsdeMmistcd totso Od;



























































































































































































































