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2 of: Zg|gga rjgl& 712 371/ dinuclear half-titanccene [ (CH,) (C5H,) ][ TiCls], (n=
5(10), 7(11), 9(12))& #AMs&lx o5 FHEA L 2SI &L d3d=e 2= 2
59€ trimethyltin chloride®} vlgl ¥r&-A1# ¢& distannyl7]7t A eld=& TiCl,¢} ¥h&
N7le A2 B8 48 # Addoh 49 SYESS IR, 'H NMR, '"C NMR#} 33E47]
2 B8 729} 2L FHIYrh A E dinuclear half-titanocene?] FEA S ZANs7] 9
3 zZu] MMAO &4 slolA ~ejdle] @28 S Jgsidieon, 2 A7 (1) F8E Al 7IH
o] Zoje 2% SPSE Alzsted 42HEU Fulgen, (i) Fof FelMe CpTiCly Atejzt 7}
F 7 gdelgiztes A2 FE 1271 AP ME 7HE stou A" nERe] EREE
7}% g Yepdth o)A ARES rielel 7h=<) polvmethyleneo] ule A7I1H UM FH 4
oz ddd 4 Q. vizle] Zo|7} AolxH polymethyleneo] 71Xl AzalFAl HAdo] €474
A A VAL FAATIH, tiele] Zol7} Aol £ AW Alolo] Azlv} Hold 84
Atololl  Hgste YA A e #AaAA AL FH AAT F Aoy A4
svndiotactic polystyrene®| #xz}ato] 7434 ul

0;

rir o wo

ABSTRACT: The polymethylene-bridged dinuclear half-titanocenes [(CH.),(CsH,)-1 TiCl;1,
(n=5(10), 7(11), 9(12)) have been synthesized by treating the distannylated derivatives of the
ligands with two equivalents of TiCl, in toluene. All complexes are characterized by IR, 'H
NMR, '*C NMR and mass spectrometry. In order to examine the catalytic properties of the
dinuclear complexes styrene polymerization has been conducted in the presence of MMAO.
From the polymerization experiments it was found that ( i ) all the prepared complexes 10-12
produced syndiotactic polystyrenes, (i) the complex 12 holding the longest bridging ligand
exhibited the highest activity but produced a polymer having the smallest molecular weight
among the polymethylene-bridged dinuclear half-titanocenes. This behavior was attributed to
the influence of electron-donating caused by the polymethylene bridge between two active
centers as well as the effect of steric congestion around metal center caused by the proximal
distance between two active sites.

Keywords: half-titanocene, styreme polymerization, dinuclear, syndiotactic polystyreme, me-
tallocene.
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bl Qs e e
Be olsjz} ol FoiAm U™
A 7}*‘ AAHA A= 2L TEE Hl
Azl §4, vgzdsgee 71E
o] &3] A% vigzAle AAH ExUst IE
ga g)la ZZufQl methylaluminoxane (MAO)
o] & A N xHue] 1 5o A 7t
+ 9tk olF Mze Wgadel g4e 7t
A7} sasRoy SYHA S1ee gy
7] AN o hs) 7+ 2o ol
Mg Wgadozs 5 el ugzdel 92
dinuclear metallocenes Fujg oj&sle I+
19933 Miilhaupte] d4& Ajgoz HI7HA §
& A7 FRHACES Y wnE h R A
TE F2 @ U/ FRe gelEiEs
dinuclear metallocene® At o]So EAL
ATehs Folglou, B ATYAME A2

Zolel F=7F ttE 2 712 Alglz9 dinuclear
st theEjeit=el £43 di
nuclear metallocenee] SAzte] AutaA & 3oy
A7E Fsie] foh!E Al gzl
(mononuclear metallocene) 3} ¥]Z3}o] dinuclear

metalloceneo] ZFEFm A 71x= 712 df@EHA
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qe oot fEgzde itse FAFEoleeE ¥
71 g 45 B s FUEALSE 2EE 7 e
1}, dinuclear metallocene& 2| 7t=29} FAF49]
o] Zu|5Ad] AF¢S vl 2424 F Al wig
24e dFA7e delel eyt EAtths dolrt
o]= dinuclear metallocened] Zx4ste thelelte=
o] EAg Aoz A vz EALS
mononuclear metallocene®.t} t} £ v}l %3
& 5 Qg 7hsAe] UE Aoz JuEy] gFol
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o Az 2 °4%“'°“*‘] )}‘?_ AT A= ols}
2 olojtjeirt ALy P oAk d2M
Kaminsky #e] o] 5 7l! /} polysxloxanea} poly-
methylene2 2 AZ¥ dinuclear metallocene°] =
FEA-L ZAS Axjol] oA c}e]a]ﬂr_,] Zo] 7}
ZolAA FHojo B4 YR FrtsR ot FRe
2 WAse e $Ee 9_5121 Badte A
oz Jeh} ctheleizt=el FFet Holdl wet
dinuclear metallocene?] Fg5Al0] tjetsiA Wz}
sh= A BAAFYCh!?
B =8irx = dinuclear metallocene @42
9.1*1 syndiotactic polystyrene (SPS)& A %3]
half-titanoceneo| of2}7}#] Zo]2] polymethyi-
ene t}zl2 AZAE dinuclear half-titanocene& ¥t
Agslal oj e FEHEs %% et teleiiet &

w) Saell vl G EatatAt,
4 ¥

At % EMEL RE dEe u Bart AA"

a7l sl # mswx, g3} grdl A7

8 Aok} FgHEES glOV
493)0ljA Bate] ’\}%o}"’fP goll AHg-E §of
Q! THF, dlel&, &%, &Fql2 sodium/benzo-
penone oAl Z#F38le] Al&-3lg e, 1,5-dibromo-
pentane, 1,7-dibromoheptane, 1,9-dibromononane
& P08 ZH3 & Ag&drh Sodium cyclo
pentadienylide (2 M solution in THF, Aldrich Co.
USA : CpNa), n-BulLi (2.5 M solution in hexane,
Aldrich Co. USA), trimethyltin chloride (Aldrich
Co. USA : SnMe3Cl), titanium (V) chloride (Al-
drich Co. USA : TiCl)) &= ¥lice] HAgle] Alg-s}
v L ) FFu 2= modified methyl
aluminoxane (typed, 11.6% Al mn toluene, Akzo
US.AYE A1g-slg oy, ~Ed (Junset Chem. Co.)
& NaOHz #HAsld A&t 24d= IR
(JASCO FT/IR-5300), NMR (Bruker DPX-300
FT-NMR), #da24 (VG-Autospec Ultima E)zb
GPC (Waters 150-C\) & Alg3lgt}.
Pentamethylenediylbis {cyclopentadienyititanium
(10, PMDT) 2| #4d. Dilithum 1,5-

ox (CA model HE-
Al

(=4

el

trichloride)
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dicyclopentadienylpentane (1.07 g, 5.04 mmol)/ol}
H2 (50mL)E 0C %o 923 trimethyltin
chloride (2.21 g, 11.1 mmol)/€l2 (10 mL) & #
743l M AlS] deog geEt7haA]l ek detolo]
gAzEich 6417 ¥gAIRl & LICIE celited}ol A
ol msted A Ao Aot oldl 28 A ASH =
gl 0 2lo) distannylated 1,5-dicyclopentadienyl-
pentaneo] 80% +8 (2.12g. 4.03 mmol) 2 @3
t} A= trimethyltin 318HE /& 3N (50 mL) &
0°C &% Y11 TiCl, (0.975 mL, 8.86 mmol)
£ H7ig) ‘3}%%‘*] 724 godlo] AT AL

4 A AL B E celite
glofl Al of 75t 21]710}31 EFAg 7eHstl A A A
gith. JHZ& Foisiar agtgd dlgl 2o =gk
T A E celitedtol| A 78l A Al AH2g
Aol A AL Fabg 27 F oojnpsiy =
gl 317} doj A (= 3% 0.408 g, 20% ).
mp 87~837C. IR (KBr, Cm™") :3099, 2934,
1485, 1464, 841, 777. 'H-NMR (300 MHz, CDCl,,
25°C) & 6.93 (t, 4H, C;H,), 6.82 (t, 4H, C.H,).
2.86 (t, 4H, CH,), 1.72 (t, 4H, CH,), 1.46 (i, 2H,
CH,). "'C-NMR (75.46 MHz, CDCl,, 25 C) & 145.0,
124.1, 1234, 32.1, 298, 294. EI/MS :504
(M*).

Heptamethylenediylbis (cyclopentadienyltitanium
trichloride) (11, HMDT)<9] #HM. Dilithium 1,7-
dicyclopentadienylheptane (0.648 g,  2.70 mmol)/
Ael2 (50 mL)E 0°C Fd| 913 trimethyltin
chloride (1.18 g, 5. 92 mmol) /A HZ (10 mL) & &
7k8hd A AM3] Jeo g geprhHA w2t Helolo)
HAETh 647 A £ LICIZ celite ol A
A#sle A AL ZAsol A e 28 A =
A 29 distannylated 1,7-dicyclopentadienyl-
heptanee] 80% 48 (1.19 g, 2.15 mmol) 2 o]
th. #4¥  trimethyvltin $13E/E5 (50 mL) &
0°C F% g3 TiCl, (0.519 mL, 4.73 mmol) 2
A 713} vg_}%— | 7 gollo] A My Algo
I3 AN 3ol B2 D9 E celited}
AN st AAs EFAL Pstol A A A
. dE2E Brista awde] dgad Hxois

A E celitedlol| A of @] A delag 7

o2 gAY ¥

2 £o7l

2 A24¥ A2% 20004 3¢

(723 29 046g 40%). IR (Cm™) : 3107, 2932,
1487, 1460, 802. 'H-NMR (300 MHz, CDCl3, 25 C)
86.92 (t, 4H, C;H,), 6.82 (1, 4H, CH,), 2.84 (1,
4H, CH,), 1.66 (tt, 4H, CH,), 1.37 (m, 6H,
CH,). ""C-NMR (75.46 MHz, CDCl,, 25 C) & 145.6,
124.1, 123.6, 32.2, 30.1, 29.6, 29.3. EI/MS : 532
(M),
Nonamethylenediylbis{cyclopentadienylititanium
trichloride) (12, NMDT)2| &M, Dilithium 1,9-
dicyclopentadienvinonane (1.88 g, 7.01 mmol) /o)
H2 (50mL)E 0C F%o 93 trimethyltin
chloride (3.07 g, 15.4 mmol)/o]€)l2(10mL)E& A
7islH MA3] 4oz gelrhdAl mgts Helolo)
gAggich A1 w847l & LICIE celited}ol] A
o #ato] Ak AetstelM Az g 4 AshE =
2 © 9] distannylated 1,9-dicyclopentadienyl-
nonaneo] 80% 4% (3.26 g, 5.60 mmol) 2 oiZ
th EAE trimethyltin 31818 /S 39 (50 mL) &
0T F89 Jdax TiCl, (1.35mL, 123 mmo) &
H7pgch gheEA] 7 folo] FANE T e
2 52N F 4ATER Hed 1A celites)o)
A o3tslel A AStR BRAL BtslaA A A
th o2& Hrlsla vk o 2o =R ots
JLHE celitedlof| A o e} A A} olel2E 7}
gatell A Al Ast slabg 27l wukE @)l
=

& ¥R 1% G2 24 eglol Polury

—~
\J
it
to

M 99l 1.26g 40%). IR (Cm'") : 3107, 2928,
1487, 1462, 829, 781. 'H-NMR (300 MHz, CDCl;,
25°C) 6 6.92 (1, 4H, C;H,). 6.83 (1, 4H. C.H,),
2.83 (t. 4H, CH.). 1.64 (tt. 4H, CH.). 1.31 (m,
10H, CH,). “C-NMR (75.46 MHz, CDCl,, 25 )
6 145.8, 124.1, 123.6, 32.3, 30.2, 29.7, 29.7, 29.6.
EI/MS : 560 (M+).

3 g ~Eld 232 400 mL OEIHmﬂs TS
& A7) slsle
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FHHE 60 C
F 2 FHA FAE FAM
goiz Zuje] FEz wbirol o)A (Ke-
Polymer/[Ti] xhxatm)-& TF3tdct. A @
Y HALE AXFAILAZAE o83t 20 C/min
2 7}g3uA s=He 233

T ua o

E

=

Zn 3 nE

Dinuclear Half-titanocene2| M. sigz 4 23
Z0j g oggdo FxE V|Foz EFIE FA
7z e F ok RE T He CpE 7R
bent-metallocene© 2 4% Kaminsky ¥9] 3¢E
olnf, #2 polyolefing AZse= Fujgolth? F
HA 252 & 719 CpE 7HA half-metallocene &
24 SPSE Azl ol&5E Hon,'*! ojxjat
o2 CpE 7IAA %< non-metallocene 3HTEZE
Al HZe & F5& 23 & Brookhart 89 &
o 5o] ojd] £33} 2 A7 zALE vigz
A& half-titanocene! CpTiCl; %
methylene, [-(CH,),-]22 dZ% Ao2XM nol
5, 7, 991 3gEolny, SPSAIZ olg" +
Zajjolt}. ’

37H BEEe BUY UL 9 3
o, A ZF2E Scheme 1o FA|FHO Ut
CpNag #Fet= dibromideo} WHEAl7|R ol
Cp7t X189 polymethylene 2]7t=. 1-37} 44
oh. A4 21zt=e] 'H NMR& of& 713 0|47
A7t &gl EAFE BAF
methylenec] Cp x2ldl Zg=HE= A7} o} 3%t
Eo] FAld A=A "ot olF ol A E
& 97z Xsld 25 & foles HAslnz
o olite] EelFAAAH L Fedhx] ¥t
dimetallic 4& ZFH TiCl,¢} w2A71A

2
T

[-3 ==X
AT

A
'T'

=3}
A

4

ol
AR

=
T

&Y
L=}
2R3
=
=
s <

dinuclear metallocene, 10-12&
T&(10%)°] wfs Y} X% dimetallic
trimethyltin chloridde2 &8} trimethyltine]
e 2= (7,8,9)F 45, o2 TiICLS e

Al71H H2d & & (40%) 2 dinuclear half-

G
3
]
o
o
i=}

my o oo (i
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Eﬂ, 0]—‘5— poly.

747} poly-

LS

Br—(CH,),~——8r

JPY.r — Q{(C”z).\(j

t(n=5)
2(a=7)

n=5179

3(a=9)
-
1~3 + 20Buli —— i ch;J. Lit
4
4(n=S5)
sS(n=7
¢m=9)
4~6 + 2TiCl, ——— E >_(C“:)._< ]
Ticl, Ticy,
@=95)
2 Mc,SaCl HE=7
12(n=9
g(‘”“ﬂ.ﬂ
| I TiCY,
SnMe, SnMe,
T@=5)
8(n=T)
sm=9)
Scheme 1
metallocene & & 3 YA
A" e 4 2 ¥4 NMRy Z3pgy
o2 FZE7 A, §4E Ml 7FA] dinuclear

half-titanocene& 718l CH,7| &= F%7} 7]
2Heoz gon, o9 4 ¢ &4 NMRE o
g P 54& & BoFy o £4 Cp n
glol 2Aqst= 8719 F45 F %ol pseudotriplet
o2 6937 6.82 ppmellA yepdroh ZE delel
polymethylene?| 44 Cp xaldl 2% methy-
lene 47} tripleto. 2 2.86 (332 10), 2.84 (3}
gE 11), 283 (3IgE 12) ppmeolM, 1 ©h&
methylene 4 1.72(10), 1.66(11), 1.64(12)
ppmell A e, CpREE] 3MA] o]4 "oln 2
ote] methylene A58 ] Balxz &1 1.46
(10), 1.37(11), 1.31(12) ppmollA ZAHA veh}
A 5l=tl, methylene o]z} Zoj el ule} 3}stz
olFo] nAFEo2 FFY olFsl= AFL ¥y
th o7& methylene] 7} Z71g] AL}
7kl dgez Hdugd. $A4E  dinuclear
half-titanocene®] #+Z= &4 NMRIAME Z Hd

. Cpizlel 570 =4 E 3709 resonance@
145, 124, 123 ppmell A velus, dejg|t=el 2
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Zalvedal tte]lE 7H3 Dinuclear Half-Titanocene &4 3 o]off o st ~ejall

¥l bridgehead ®49] 3183 olF 713 I
g3z Jehls 145ppme] Aoz A pHgd
Yduta o 2 dinuclear metallocene?] Z ol &4
NMR A bridgehead #8471 713 @& Aol A
UEh}= v ansa-metalloceneo] A& bridgehead
B4t A w8 AR Jelt=2  bridge-
head g9 3}3td o]fo] A = BAEH
3}§H20] ansa deje] w9 FZUA dinuclear e
AAE #RIst=d w$ &8 AgHOLES 2
AgdM gHE HFgE ¥4 NMRE =2F
bridgehead ®t49] 31814 olFo] 717 W& X
el 2ald #31Eo] dinuclear half-titanocene
o] 728 714& 'Y 4 A%t} Dinuclear half-
titanocene®] A4 AP B8 oL EH e
= HEE 10, 11, 129] AZFEAN ~¥E
He v= Z4zbe] molecular ionQ! T2 504, 532,
5600 3= s2E P& 2o FAC
Dinuclear Half-titanocene®| Styrene $8t. £ #
HollA Az Al 71 Fule] BHPE EFez
A Al SPS A ZZvjel CpTiCl;e] 72& 712
Ao} o]Eo] Az g Zo)9] polymethvleneo 2
QZE Fzojt}. mEtA o]EL SPSAx Fule] &
4E 7VE Aoz JldEy dAIR o2 71A] 274
A Az polystyrened] T,& 260 C ol4tez u
Bl SPS7F A4HASE € 5 AUk 48 29
(Table 2-5)= 2 A#dA E0l2 dinuclear
metallocene?] 54 2 tie|e|7t=o] 43te xAls}
71 ¢8le] ©E half-metallocene ¥ dinuc. ar
metallocene?] 28 ZAzlx vuslch
HoFxe gk Fujrl PMDT(10), HMDT
(11), NMDT(12)2 ¥gdl ue} Fujo] 84 F
UxZel daglel Frksta th ol= CpTiCl; 4}
ol9] tHe] HEFE Fujgo] e Uehl=
Zol, 53] 97)9] methylene’| & tigj2iZtz2 7}
A 3AFE 125 o2 Fojd) vjg] B2 4L Ho
2 gith o]} o] thele] Zo|rt Zeldo] wal %
wj gAdo] &e}7te A3 dinuclear metallocened)
A durzo 2 BAEE Zajolt) FAH SPSe
A A442 Yehlli= syndiotactic index (SI)& &
7t 10914 122 W3 mal 2FH Rolr|e

%8¢ Ho dinuclear metallocened] &) &l= 5

&2l #2434 A25 200003 3€

3¢ 4%

Table 1. Summary of 'H- and 3C-NMR Data’

compound assignment 'H-NMR B3C-NMR
[(CH)ACHyH(TiCly),]  CH,  693(t.27)  1450°
PMDT, 10 6.82 (.t\, 27 1241

1234

CH, 2861t 78) 321
172 (tt.7.8) 298
1.46 (m) 294
692(t, 2.7) 1456
682(t,2.7) 1241
1236

CH, 284(t,78) 322
166 (1, 7.8)  30.1
1.37 (m) 29.6
293
692(t.2.7) 1458
683(t.27) 1241
1236

CH, 283(t78 323
164 (tt, 7.8 302

1.31 (m) 29.7

297

296

[(CsHCHR,M(TiCly),]  CH,
HMDT, 11

[(CsH)H{CHy)aI(TiCly);)  CsH,
NMDT, 12

* Chemical shifts are in ppm and solvent is CDCl;.
” Resonance assigned to bridgehead carbon.

24999 27o] Yol 445 Y4HE n27el YA
FAYE astdch YAHE n¥Re] Lyare
teleiee) Bol7t 74 e Ful 10004 Az
el 73 Agtow, cheleizize) Hol7t g 7

Zof 12278 Azxd 2] 71 A deldrt o
9} e ZAnE-L dinuclear half-titanocenedl] 4} t}
e ert Fojel FEEAA B d¢L vPL
BoF = Zlo]y, ol Kaminsky® 9] metallocene
o] % 7 424 dinuclear metalioceneo M E &3]
A ZazA oelgztze] dA " A7AHd SAd
710" Az ol g 4 Uk

@A Yebt Z3HE2 polymethylene thel&
7}4 half-metalloceneo] Z3A|o|4] Hol= A7 H
FAHL B4l 23 Folny, -l FAlE ulel
2ol A 379 843 AYdHrh AR
polymethylene t}zl2jZt= 7} 20 EAo] 7] 3l=
H71AA dFgFo2M -CHy-0] 7HA= ARFA &4
olmy, Zoj7t Ao wel AAFA ads AR

o FREcle) BYEEe dvdos AR vE
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Table 2. Polymerization of Styrene Initiated

with PMDT and MMAO Cocatalyst

VA - =4

temp. ('C) [AlJ/[Ti] [styrene] activity SI(wt%) Tn,(C}

Table 5. Molecular Weight and Molecular Weight
Distribution of the Selected SPS Prepared by the
Various Dinuclear Catalyst

1000 0.35 73 93 263 catalyst mlymerifation [styrene] MwA3 MM,
2000 0.35 19.2 87 262 temp.('C) O (x107%)

40 1000 1.04 141 94 266 40 1.04 101 2.8
2000 1.04 29.4 90 265 PMDT 70 0.35 421 15
1000 0.35 588 66 247 1.04 54 2.1
2000 0.35 147 60 246 40 1.04 117 24
& 1000 1.04 16.6 67 260 HMDT 70 0.35 31 17
2000 1.04 52.1 73 261 1.04 61 22
Polymerization condition : [Ti1=3.0% 10" mol/L. 2h 100 mi. 40 1.04 130 2.8
Activity : Kg-PS/mol-Ti-h. Styrene concentration : mol/L. NMDT 0.35 22 16
70 1.04 70 22

Table 3. Polymerization of Styrene Imitiated

with HMDT and MMAO Cocatalyst

temp. () [ALl/[Ti] {styrene] activity SI(wt%) To(C:

1000 0.35 11.4 85 260
40 2000 035 402 82 259
1000 1.04 128 92 264
2000 1.04 47 88 264
1000 0.35 74 63 247
70 2000 035 201 6l 245
1000 1.04 186 7l 257
2000 1.04 59.7 79 258

Polymerization condition : { Ti]=3.0x10">mol/L. 2h 100 mL.
Activity : Kg-PS/mol- Ti-h, Styrene concentration : mol/L.

Table 4. Polymerization of Styrene Initiated with
NMDT and MMAO Cocatalyst

temp. ('C) [A1J/[Ti] [styrene] activity SI(wi%) Tn(C

1000 0.35 57 87 262
0 2000 0.35 242 76 254
1000 1.04 24 94 266
2000 1.04 55 91 264
1000 0.35 76 54 245
70 2000 0.35 114 52 237
1000 1.04 28 83 260
2000 1.04 95 91 260

Polymerization condition : [Ti]=3.0x 10> mol/L. 2h 100 mL_
Activity : Kg-PS/mol- Ti-h, Styrene concentration : mol/L.

P
A

aap7h vehd Efs& %nﬂz%*éxé"
TEAHZ A

164

Polymerization condition : [Ti]=3.0% 10 *mol/L. 2h 100 mL.
[ Al}/[ T1}= 2000, Styrene concentration : mol/L.

¥ €47 (unsaturated active site)2] QAL &
AAA PR FH AATL odAse] FAEE

ol ExEol ZrlHE AR A E ez
=], o]z A4S B NyPdA ma Axle}
gl % WA E dinuclear metallocened]] &7
F 8AH9) A5 2o 9]t A71AHQ Hjto
AzEA mdolth. £ 7o 4ol Az 7}
EZQstA Hdzp7p BEF Al g4 49 EX4o|
AZA FEE v H ded dela iz anels
Bl HEA Ave] ofdt St as) B 7
27 vepd AHolth. ofd e ¥ B4 A
glel Dl AZAHY domz dNAJ gl

H

£

rlr 2L ox Mr

’

o,

t

ol

7ol

2ol Btk Azl $4Fol el Woin gow
98 o8 AABA B Pashl slo] Sy
sS40 %—Iﬂﬂ %& Zolu, BAHo| A

° o

"‘?é"“ 1 ?ié}% ZAae} & dxjsin
< YeRliE e =

# 9424 dinuclear metalloceneo] A Yeh}=

[e]
AHA gao|rh. Foj7} ZiHE UM AHA S0
<

=
X o] RFLE
zoje) FH54

2% 22949 BH zﬂ7~17} 0411]3101
7}24_9_5} u}Uz] %H 14_/]
J4_\.. Z“X}_ﬁ-’_ 711\61- 7-!
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=

B A¥AA §4" 3719 dinuclear metall-

ocenee] @A} A& dgz4e] 3714 W7
¥ F AE BAAIE OgT go] ¥E 7
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