Polymer (Korea), Vol. 31, No. 6, pp 497—504, 2007

HIQHHY - SHEEIg0] - RAUM™ . 0|5 -
dddista vaZdolsietyely, *dddista Afedshy, ARt Ay

e
(2007 7€ 4 A, 20074

Copolymerization of Ethylene and 1-Hexene via Polymethylene
Bridged Cationic Dinuclear Constrained Geometry Catalysts

School of Display and Chemical Engineering, Yeungnam University,
214—1 Daedong, Gyeongsan, Gyeongbook 712—749, Korea
*School of Textiles, Yeungnam University,
214—1 Daedong, Gyeongsan, Gyeongbook 712—749, Korea
** Department of Polymer Science and Engineering,
Kyungpook National University, Daegu 702—701, Korea
*** PR Research Center, 6 Shinsungdong, Yusunggu, Daejeon 305—345, Korea
(Recerved July 4, 2007, Accepted September 6, 2007)

=2 : Zolr} vk Zevga thelz d49 o3 CGC(constrained geometry catalyst) [Zr(n® : n!—CoHs —
SiMesNCMes)Mesl» [(CHp)yl [n=6@), 96), 12615 2 TF] MeLiz} &5 GAsHES vheAA
Aslal o]59] 2= gRlsioith Y oA ErE Al 3 EAS oddly} 1—hexenel| TEIE B X
ARISATE oldjef] AMgE FEmRE AHE ZF0) PhaCh[B(Cols)4l™ B3 B(CeFs)z By 183l o] xZm)
PhsC* [(CeF5) sB—CeFy—B(CeF5) 351%™ (B2 o] g3iSith. 58 Aut Fujjo] g4 ojaivetz Aoy thejdo)7t
AFE A YERkon, ZFvlolA= o|dxzZn7) 7P W S Rolvh 2Fve] B2 F Aol EAlsks
7HA 9] el & UERiT) o) 8ZzSw By & ARESHE 7P 7S 22 i ApE A=A, 251 B
of| A 7 2 TS 7 FE AT A=Ak

Abstract : We have prepared the dinuclear half—sandwich CGC (constrained geometry catalyst) with
polymethylene bridge [Zr (77 : 5 =CoH5SiMesNCMes)Meg)» [(CH2),l [n=64), 9(5), 12(6)] by treating
2 equivalents of MeLi with the corresponding dichlorides compounds. To study the catalytic behavior of
the dinuclear catalysts we conducted copolymerization of ethylene and 1—hexene in the presence of
three kinds of boron cocatalysts, PhsC* [B(CgFs)4l ™ (By), B(CsFs)3 By), and PhyC" [(CeFs)sB—CsFys—
B(CeFs)3]% By). It turned out that all active species formed by the combination of three dinuclear
CGCs with three cocatalyst were very efficient catalysts for the polymerization of olefins. The activities
increase as the bridge length of the dinuclear CGCs increases. At the same time the dinuclear
cocatalyst exhibited the lowest activity among three cocatalysts. The prime observation is that the
dinuclear cocatalyst gave rise to the formation of the copolymers with the least branches on the
polyethylene backbone.

Keywords : constrained geometry catalyst, ethylene copolymerization, cationic dinuclear metallocene.
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498 H] k=2

Tooll ARgEE FuljA 2ol ojE¢th LLDPE Alxe] 7Fg 2
2] ARSI Q= Al uEl S AR 2 AT 9t
Ata/dE 7 2] Azt 7RsSHARE W okl S
E EEA FAREe] EA7E dell dAlE 7 JleH,
o|Zlo] Hlz A Feufe} FEAAR] 7P & oFdolnt! ost
oFe Kyl & FaeFA|9l 1-hexene®|Y 1—octenes 82l
Z o] u& SvgsiAl vERdTE dykE o= Zo)7t 21 7EA] (butyl
Zo] olate] 7B E 71X LLDPEE 247529} FrAdo] wfg- £
S8k, 0]9] AFE Yar= 1—-hexeneolt} o]|HT} 71 FokA)
9 TS AHEA 28T T e FEAAES Jide] ek

H AEE TRASRC R W -8 Jole wEg2 Al T3
2EE AFE e SR A Hlgte] €58 358 SYS
ERAQIE ™ ohA] webd veke st ZulE ALgePH 1—hexene
Ot} 1 ode] FE 7RI sl Ad#ly e AHEAl
FgPate] B2 Fe] 7R E o AllFAREe E8lskeE el ofelE
o] gict wEZAFue] 55t F5eh B4 o® Wr|dtel Dowet
Exxon F&@A9] &3] vil¢- 2 LLDPES thshAl Alx
sto] APl Ulea glom, oljdt T8 AFES 78S AF
2uel Fho g AxEA] Fehe AFEelth Y oy g
Al Sl wgR2AS dske 2lREE] 714 A4 Sl nfet
o] &/do] WA s e Ao JleEE S5
Wglo)] gt A28} B9 Zdolehs AR AlolEdt
(precision polymerization) = A& O o]&F F Ql= TTHAIA
elolt}, w2 AlS o] 83k LLDPE #l%ol 1—hexened} o&#l
o] FEgoR AxE LLDPEE E40] Holge & Axs} A
F2] AR "ol M e o] Qo JFARl WAl tigol
ok AE7HA] el SEAAE FollA Dow7t /e CGC 58
|77} LLDPE Alzel 71 93t AxngloR 371! of
AL Fuje] FgHo] Furt & dupsaae] gl sl v
frelst 2714 A4 45 7 7] wolth

W2 AL F2AR] 58 tREBIA FE5 AxEE 1
AR B3 theFetAl sk WS shtEA o) wigR
Ale] thejgjtER A4E o)dMgEAl(dinuclear metallocene)
& ARgEHE W0 B AAs S o AE ek T Ho)
£ 759 Marks W7t ogivke]s dde ool CGC %
A|ZEE ARgEte] Ky ARl FEEAIARS ATETE B
BIITE 10 Z10) Ate] oJshe oldwloRr AR o)8 CGCe} Al
Az 49 o]3 FA4 FFE AR el EAE 7
TS E3Re] At AR FEuo] AReAl FEFE nIAA
He BEE s Ho & e 5371 BIAR EAlekE
AREAQl CGCofl 13l 3 e=A12] vll$] (coordination) £} AH&01%E
(migratory insertion) ©] Xt} f-2]sHA ¥7] w&ol] FekakA el
1—-hexene?| &3] T & LLDPES] #A%7} 7Fs3lths Zlo]
t}. o9} o] o]sh CGCY o]8 zFml|e] 23to 2 A &4
ol 93k =g} A5S nuclearity effect ol 23+ A o7 AHs}
QT W43 ukgl o] B ATAolAE Tt 29 o]l
24 s3eS Axst o5 FEEAAE Base] gtk & =
& o7t thE 37K EgjHERle R A4dH o8 CGCE Az
3lal o5& 379 B4 2FuE ARESle] olS T o
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CGC &d3& 71 ol % ]85t old=llal 1-hexenes
FTIAA 2 AAE A7 8otk i el el Aolrt
Tk kol & CGC Zu|9] 354 vlw, Ee] n|x|= 327} o
& 7K B4 2Fe] 9% 123 Marks7F 53 018 CGCe

nuclearity effect®] =45 5= AR
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Alek 2 2ME 1= AL 53 AR AlAE ARSI
23 3tellA FE oM, E3 Akkel w3k S3=52 glove
boxelA Bsto] ARGSIGITE A3l ARgR gui’l THE, olEl=,
Al B2l sodium/benzophenone oA 5819931, 1,6—
dibromohexane, 1,9—dibromononane, 1,12—dibromododecane,
indene<> PyOst} CaHy FollM S7EHo=M &5 &3] AlA st
Zof| AREEATE MeoSiClod} 1,2—difluorebenzene AldrichAF
oAl 41181 Caly FollX S5sle] ARSIl o™ ~buylamine
2 AldrichAtellAl 915ke] KOH FollA S38ke] A3tk
Methylmagnesium bromide+ TCIoA #3313, n—Buli
AldrichAtellA] F-9J5te] 1o = ARS8t ZrClyi= AldrichAlel]
A Tdste] FEtdE B3 FAIste] ARESESlth Rl
(Matheson, polymerization grade)-2 MnO7} SR E A&
23 EAAE 27 (Davison 4 A molecular sieve) & S|
71 Fo AFg5ISItE 1-Hexene Na FollX 71328k ol 2y s}
o] FH3le] ARgSISITE [PhaCl T [B(CoFs)4l” B B(CeFs)s
(By) = TCIelA d3ke] 1ol@ ARG8T, o)8 23] PhyC”
[B(CeFOB1 CPhs(Bo) 9+ 3 E5t9] oldiigzAl s1g=(Zr
(" : 7' =CoHsSiMeNCMes) Clol o[ (CHoAl (n=6, 9. 12)& 231
o Ru¥ ARE Fall FAslol ARSIt Aldrich gl AR
H 359l MMAO (type 4, 6.4 wt% Al, Akzo, USA)+= t] ol
o] AAEE AR o 7Y tiZ ARSSIITE A} HAl
AT P3E wgEAe] 242 NMR (Bruker DPX—300
FT-NMR)& AR89 d499 353412 "C-NMR A =42
1,1,2,2—tetrachloroethylene—d»>$} 1,2,4—trichlorobenzene (0.1
M Cr(acac)s g 2)& F3H] 1 @ 12 33+ SuE A3t
120 TCellX Z48IAcHPulse interval 5.2%, Data acquisition
time 0.8%). TAR= 10 wt%7FA oA AREaigitt AaitA]7]
+ EA1108 (FISONS Instrument, Italy) & ARS-81S3a1, 1A K] &
(T 3 F2)80) &5 ( T = DSC (Pyris 6 DSC, Perkin—Elmer)
£ o]g31%t}heating from 30 to 200 C(10 C/min); cooling
from 200 to 0 C(10 C/min)]. T5&A] EA S Waters
GPC (Alliance GPC 2000) & AMg3l] 145 CellA 1,2,4—trich—
lorobenzenes glE SAEATH Strygel HT 3,4,5; flow rate
of 1.0 mL/min). ¥R ZYAEH EFAEE HAPSH= 25
ARE 27 "l 2lsl Al = ick

[Zr((n® : n'-CeHsSiMe:NCMeaIMeo)o[(CHo)e, 4, EHA. S Bukr
gl 0.625 g(0.7 mmol) 9] [Zr (i : n'—CoHsSiMeasNCMe3) —
Clo]2[(CH2)6l, 1,2 40 mL9] Et.O (diethyl ether)oll ¥9]al,
o] golefl 3.5 mL(3.5 mmol) ©] MeMgBr(1.0 M THF £ &
2ol gt e Hrkskck 3A17F Bt HESAIZ] ol §HilE 7
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ot Bl AASL dito 2 golol: vAlEAS FE) £
< ofste] A9t stellA SullE AASHE 0.49 g9 =3 A4
A} 86% 2] FE&F Hojxrk 'TH-NMR (300 MHz, 25 C,
CeCs): 8 7.59(d,2H,CoHs), 7.45(d,2H,CoHs), 7.10(t,2H,CoHs),
6.95 (t,2H,CoHs), 6.26 (s,2H,CoHs), 2.80(m,4H,CHy), 1.61
(m,4H,CHy),1.34 (s,18H,t—butyl), 1.25(m,4H,CHy), 0.64
(s,6H,Si—CHs), 0.46 (s,6H,Si—CHz), 0.20(s,6H,Zr—CHy),
—0.71(s,6H,Zr—CHa); *C—NMR (75MHz, 25 C, CsCs): & 133.7
(CoHs), 130.0(CoHs), 126.1 (CoHs), 125.4 (CoHs), 124.7 (CoHs),
124.2(CoHs), 123.6(CoHs), 86.1 (CoHs), 55.4 (tert—C of t—buty)),
40.5(Zr—CHas), 39.0(Zr—CHs), 34.3(CH; of t—butyl), 30.8
(CHy), 29.6 (CHy), 28.1 (CHy), 4.5(Si—CH3), 2.8(Si—CHs). Anal.
Caled. for CyoHsiNsSioZrs © C, 59.20%; H, 7.95%; N, 3.45%.
Found: C, 58.98%; H, 8.20%; N, 2.87%.

[Zr(775 : 771 -CoHsSiMeNCMeaMealo[(CHo)Gl, 5, B4, 2= B ukA
QkoflA] 0.7 g (0.75 mmoD) ] [Zr (57 : 7' —CyHsSiMesNCMes) —
Clalo[(CHo)ol, 2.5 40 mL2] Et:0(diethyl ether) ]l 5011, o]
gollo] 3.75 mL(3.75 mmol) 2] MeMgBr(1.0 M THF £ &
Aol 3 ke 7R 347 B9 HESAIR] ol SuliE 72t
sl AAs Fatoz PoRQle 1AEAS FE)E A4S
oJufsle] 79t el $ilE AlAsHA 0.56 g @t AR A
7} 88%2] G&= Aotk 'H-NMR (300 MHz, 25 C, C¢Cs): &
7.60(d,2H,CoHs), 7.47(d,2H,CoHs), 7.09 (t,2H,CoHs), 6.95
(t,2H,CoHs), 6.29(s,2H,Colly), 2.82(m,4H,CHy), 1.67 (m,AH,CHy),
1.34(s,18H,t—butyD), 1.25(m,10H,CHy), 0.64 (s,6H,Si—CH3),
0.46(s,6H,Si—CHs), 0.22(s,6H,Zr—CHs), —0.70(s,6H,Zr—CHs);
BC—NMR (75 MHz, 25 C, CiCo) © 5 133.7 (CgHs), 130.1 (CoHs),
126.1(CoHs), 125.4 (CoHs), 124.7 (CoHs), 124.3(CoHs), 123.7
(CoHs), 86.0(CoHs), 55.4 (tert—C of ¢—butyl), 40.5(Zr—CHa),
39.0(Zr—CHs), 34.3(CHs of ¢~butyl), 31.0(CHy), 29.9(CH,),
28.3(CHy), 4.5 (Si—CHs), 2.8(Si—CHs). Anal. Calcd. for
CusH70NsSiaZrs = C, 60.50%; H, 8.26%:; N, 3.28%. Found: C,
60.24%; H, 8.57%; N, 2.67%.

[Zr(7 : ' -CoHsSiMeNCMesIMeolo[(CH) 2], 6, BH. Zuvt
2 Qb 0.69 g(0.71 mmol) 2] [Zr (7 : 7' —CgH5SiMesNCMes) —
Clol2[(CH) 12], 3,5 40 mLe] Ets0O(diethyl ether) ¢l 350]71, o]
g-lof] 3.55 mL(3.55mmol) 2] MeMgBr(1.0M THF &)< 4+
2ol s A H7s) 3AIRE BRE HESAIZ] Sl §aiE 71t
stellA] AAstL drto 2 Holgle IAEdS FEITE
S otate] 74t sl fullS AFERE 053 g w7t AYA
VA 84% ) FE7 Pojxrk. 'TH-NMR(300 MHz, 25 C,
CeCo): & 7.60(d,2H,CoHs), 7.48(d,2H,CoHs), 7.09 (t,2H,CoHs),
6.95 (t,2H,CoHs), 6.28 (s,2H,CoHs), 2.85 (m,4H,CHy), 1.69
m,4H,CH>),1.34 (s, 18Ht—buty)), 1.27 (m,16H,CHy), 0.64 (s,6H,Si—
CHz), 0.45(s,6H,Si—CHy), 0.21 (s,6H,Zr—CHz), —0.71 (s,6H,Zr—
CHa); C—NMR (75 MHz, 25 C, CsCp): & 133.7 (CgHs), 130.0
(CoHs), 126.1 (CoHs), 125.4 (CoHs), 124.7 (CoHs), 124.3 (CoHs),
123.6 (CoHs), 86.0(CgHs), 55.4 (tert—C of ¢—butyl), 40.5(Zr—
CHy), 39.0(Zr—CHsy), 34.3(CHs of r—buty), 31.0(CHy), 29.6

N

o oo o

(CHo), 29.9(CHy), 28.3(CHy), 4.6 (Si—CH3), 2.8 (Si—CHs). Anal.
Caled. for CyH7gNoSioZro: C, 61.68%; H, 8.55%; N, 3.13%.
Found: C, 61.97%; H, 8.96%; N, 2.57%.

& 3 100 mL f2] ¥-871& ARSI ol F5e] 4
o= 50 mLe] 7AxE EFNS vkg7)ol| Y freeze—thaw 2}
S 39 AHgslo] §uule) 7k $Rds] AlASHE 38t slellA] A
Al S FA7|3 REF T 25w WETE S dRe
| Feje ZEkadoA 7139 1,2—difluorobenzene 1.5 mL
of Fv| gl ZZFulE Egste] AdEinh FudiE Sl A==
SA HEg71el FHATI L S ARt dAE S5 Alkte] A
W Fof| 25 mL 2| acidified methanolS F713Eo 7 WS FHA|A|

t} 200 mLe] methanols Y- Fofl A dH Zejodals o7}
1ol elshal 2132860 C)olr shF 51k XA <l
1—hexene?] 532 gl T3 FAHA 28Tk ok
B Axd EFels kel Y% ol 1-hexenes €1l
gL o] S5 FUst g5 F38) IFE ATk

R

2
lo

i

Hu U E=R

£ AFrellA ARgE 3F9] oldivgRAl 4, 5, 63 3% 2Fu)
Bi, By, B39 73%% Figure 19 ZAISI 0, o5 o83}
3 e S 35 dok= Tables 13 20 247 ve}h
Uglth 58 =55 30 Tlem ApAlgk 3t a2 A3l
R AL

O3 Yol =0 ME MM, 2 A3ofx ALgH oz Al
2 dEzl ojgER AN X2 FF AE FAE W]z Wl
AA AFsp 71EA 07 Sald4e X250 CGC (constrained
geometry catalyst) 755 7HAaL QlofA] oddle] F5dtol £
Fuflo|o}, ZFv|R A5 7K MRS ARSI R Sl A4 &
Fule} Hhgsle] ool 2] YRS s SExle HEA] &
25l dimethyl7|7F EAlstolol gttt (Figure 2). 4 S5l
dimethyl 7]2] %=} dichloride 3}52-2 Grignard A1k} WA
719 golaHA| o]Fo) 7tk Dichloride FEje] o]smekz Al 1-39])
473l MeMgBr< Et:0 (diethyl ether) ol W-e-A171H Z2juel
2 tEjdole] Zdgile] 85% ode] &= dimethyle] X3 3}
SHE 4, 5, 6°] Fofxik A 3EES 749} i NMRS 9]
g3to] Aelah 1k 'TH-NMR AHEHeA dichloride 35t

;C Q\Z —(CHp)s QB
Me,,, ~\Me Me, S"\Me
. i
(Zr\N/ VMe

Si Zi
v d
Me! \N/ e

Me
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Figure 1. Structure of dinuclear metallocene catalysts and
boron based cocatalysts.
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HoM= UeR R 9= X235 2K methyl®] 471 0.29} Table 2. Results of Ethylene-1-hexene Copolymerization by the
—0.71 ppmolA] singlet & #2531, 1Bc_NMR AHAEH o= Catalysts 4, 5, and 6 with Cocatalysts B;, B,, and B;*

methyl2] €47} 39.03} 40.5 ppmeolld Bof Avk X2z A% , Concentrationof , .. . T M,
B N Precursor Cocatalyst Activity 5 g
2 methyl] 5238 % & Aol PR Fo] ANHAQ] hexene (\) (0 (x107)
oI}, 2 AolM AR 371412] Fufis 9aR4e] S5 o1 B, 08 825 1133 172
o] SRIFIT, T ofa TxE 7P Sl 4-62 Z50) By T TRy
By Bodt WA 20w odoled 7k Sl A, 1 B, U e 1a
B 0.8 248 111.1 18.6
Table 1. Results of Ethylene Homopolymerization by the Catalysts ’ 1.2 261 109.3 14.9
4,5, and 6 with Cocatalysts B;, B,, and B;’ B 0.8 352 1172 16.0
- — . - ' 1.2 373 11563 145
Precursor Cocatalyst”  Activity T (C)  Myp(X1079) 08 173 1159 123
B: 309 135.9 63.9 b By 1'2 184 115'4 18'6
4 Bs 141 132.7 36.5 0.8 935 116.7 14'7
Bs 226 125.6 40.1 Bs ' ’ '
B, 346 137.2 56.5 1.2 293 1134 198
5 By 154 131.6 56.1 B, 08 389 1158 209
Bs 248 1283 57.4 1.2 892 1109 127
B 373 136.1 415 6 B, 0.8 189 1139 162
6 B: 173 134.2 56.0 12 22k 1137 126
Bs 266 126.7 51.8 B, 0.8 294 1122 159
Marks’ By’ 87 NA 0.076 ) 1.2 309 1106 136
Cat.(Zrp'° By 67 NA 0.12 Marks™® Bir 0.8 131 NA 0.084
16
“Polymerization conditions : CoHy=1 atm, Toluene=50 mL, /=15 min, Cat (Zry) Bye 0.8 87 NA 0.11
[precursor] =15 pmol: 7,=30 C. B, 30 pumol, By 15 pumol, B3 30 umol. “Polymerization conditions: CoHy=1 atm, Toluene=50 mlL, /=15 min,
“Activity: Kg—Polymer/mol cationic metallocene - h - atm. “Polymeri— [precursor] =15 pmol: 7,=30 TC. B, 30 umol, Bz 15 umol, Bs 30 pmol.
zation conditions: CoHy=1 atm, Toluene=100 mL, 7, =24 C, [precursor] = “Activity: Kg—Polymer/mol cationic metallocene * h - atm. “By GPC
umol, By 10 pmol, =1.25 h. “Polymerization conditions: C;H,=1 atm, vs polystyrene standards, broad MWD. ‘CoH,=1 atm, Toluene= 100
Toluene=100 mL, 7, =24 C, [precursor]=5 umol, By 5 umol, =10 mL, 7, =24 C, [precursor] =5 umol.“B; 10 pmol, /=0.75 h. ¥By 5 pmol,
min. =1.25h.
O O THF © © 1) 2eq Me,SiCl,
O @ n-Buli Lit @ ’ @ Lit 2) deq HN +—
3) deq n-BuLi
L'(Cﬂz)n N (CHz)n
Toluene
MEZSi\e e/SiMe2 T%» Me,Si /\ZrClz CIZZr/\ /SiMe2
N Lit Li* N N :\\L
1(n=6)
2(n=9)
3(n=12)
MeMgBr (CHz)n
Me,Si \ZrMcl Me Zr/ SiMe.
\/ N
N N
4(n=6)
5(n=9)
6(n=12)

Figure 2. Preparation and structure of cationic dinuclear CGC.
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SRl geR ddd ol o]F CGCE o]&3 olddla} 1-349 353

ol 23gtE-2 HElg v QPSR FBkd whe- Foll in situ 2
AE] vl R0l gle Sl F3ks XEsith Yol 34
9] F7= olFFue} 2ZFuE CeDs(F CrDg) oM &3
NMR #hfjeld] #EsA17198A vk 'H-NMR AFEdS Z4shd
o] 7 57 o= Yol23lEe] /37 ¥ PhaCCHsel A4
o] FFL ol o FusES welato] A W Qb
73o] flor = A TRt dols & S3APE 1,2—di—
fluorebenzenes G2 ARE3IO] WmghAo] ofol2 Ed=ulio] A
< FRIgk Fof] FEET 10l =qdete] gtk

Ol2lat 1-Hexene E&. Al T72] Frio} Al 72 Z5viE
olg3te] old:Ne] F3t} o[ d@lle} 1—hexene?] 3%5%] ok Al
ER AgEen, T 2% 30 TR, 358 A9ols 1-
hexene®] %5 0.8 M} 1.2 M2] 7 7k 27105 ARg3I3dch.

Z0EY. S g tejdo|7t tE Al 714 Yol o]s=n)
9] T3 S AT EE 3o TR T 2319 wslel #
Aol 4<5<62] A, S, tEldolrt ojAsSE ol o
CGCe] &do] F7lsigict d=A, @ Fghollx] 231 Bre
AREsRE ZAdo] 309(F 4), 346(FM 5), 373 (M 6) Kg—
Polymer/mol. [Zr] hatm o2 &7k 0, 1—-hexene? 353
oAM= 323(F 4), 352(Fm 5), 389(F 6) Kg—Polymer/
mol. [Zr] hatm© 2 Z7ll= 28 & 4= JISlt sk Z160lA
ZEE BoE ARSRIE ofe3h A Al Ak FAIE I o
B ol o]d CGCY &) i @RS Adsh= Eeve

ok 2EEE B 23S AREH o3 MAOE AMgSll®
AW B oll] BAS THER UE TR 25E
ARgBlo e Fulje] g Ako] UAshs A 7] mehe AFo]
obd Aojok tieldo|7} dojxde] me} &do] Srtshs 21 vl
=S Tl AdE T Y dEzZAle] YAIAR] e akge] vl
o7} gofde) wpe} 7Ash= Aol 7R Zash d1d slox Ay
Zhgek 2 Ak Agd Sulje] Dol Fagk A Suje] 7
Zol| 273I0] B oM kel /o] Marks2] olg#icielE 7t
1 oaZFu)] FAJRT} 5Hl H= =i o] A= o|SuEZAlA
TN S S ddshs tEldo)lrt SuiEAdel Fuidt @4
S ERINT = Adoltt,

The SulEda) 3ol ARSE Al S572] 252k Aol
A3 A} Fgtel| Agw ol dEgle] FujEidel nixE=
ZFu)| 9] of ke Ay sk Aol AL U st Sl
Z AR 9ol SHl9] &3S B4 B> B3> By 2 AAsEIglth
24 Sl 62 A3 2Fvljel w2442 373(By), 266 By,
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