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L ok Zejvgd el 717 371A] dinuclear half-titanocene [ (CH,) ,(C5H,), ][ TiCl3], (n=
5(10), 7(11), 9(12)& FA3T oI5 FREH S AL oEL dide e 27i=e g
EF¥S trimethyltin chloride®} wlg] ¥hg-A1# A& distannyl7}7} 2 &9 2|t=g TiCl, o ¥H&
AN7E A28 58 $42 4 J9th E4E 25 IR, 'H NMR, 'C NMR#} ZapiA7)
2 5o 729 AL FEstdh #4¥ dinuclear half-titanocene®] FEEAJ & XAl 9
8 =& MMAO &4 slolA el SEAEE gsidion, 2 23 (i) F4E A 71A
9] Fuje 2% SPSE Alxshed 4FAY Foiden, (i) Ev) FAAE CpTiCly Atel 7t 7}
A 7 gy dez Jd4E 3EE 1271 849dM s 7HE oy A4E aERke] Bk
74 9A Jeldth ojd AaES theleizt=g] polymethyleneo] vl & d718 R A H G
o2 d9E & ok thele] Zelrt ZAojA|¥ polymethyleneo] 7Fx]& AAFA S4do] B4
AHAA B B, tele do|7t AARA £ B Atole] Azlrt doln £4
Atololl  Zgshs YAEQ] FTFE HAAA ARSI FH AATE F dolvt A
syndiotactic polystyrene9] E=}jgko] 7kasiA =t}

03

rr o o

ABSTRACT: The polymethylene-bridged dinuclpar half-titanocenes [(CHy).(CsHy),1[ TiClsl,
(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, '3C 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, (ii) 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 thg 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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o] Folxa Uuh g
Aze 728 7R
AzFE o] T, WE2AsTES 71E F/TH
o1§31) 918t MRzl ERAel FHAs YA
&4, a8l ZZufel methylaluminoxane (MAO)
o] 83 FAT A 2Fve] gt T A 7}
AR & colF AR vz 3L 7t
F e A7 FREI oY HEEY Jeg FH
gt7] flaiMe A43] 7 a3 ARl
Mz2e dgziezs F Qe wegzio] 44
dinuclear metallocene-2 Zvwjg o]&3l= AP
1993 d Milhaupte] A7& Aoz HI7A|
& A77} FHEAYLS SR naE o FEe
T F2 8 FRY HeE=sE b
dinuclear metallocene& Al o592 EA]
A7she Aolglont, & ATUAE AAT
Zole} ¥z7 & 2 7R Alglz9 dinuclear
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metalloceneS 38t tglelzt=e EAT di-

nuclear metallocened] A zle] AAAAES Fod
ATE Fueed ST UwA o
(mononuclear metallocene)®#} H]2 3}l dinuclear
metalloceneo] FEEFW A 7R 71 gzl
e u dgzde Hnse) FHATE

M 2aE # 2 S54e 298
1}, dinuclear metallocene & 2]
of ZulS 4ol FFE vlAE arEA F
24l AZAI e vEtest S dcte
o] dinuclear metalloceneo] &xj3}= tleg]
o] 54& 2EFo A A gz
mononuclear metallocene 2t} ]2 t}hotdlA
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o HAZ 2 ATANN FHE A7AAE o9
e ojoldelrt HgEe ¢ & AUTh =R

Kaminsky &¢2] &uv] % 7)7} polysiloxaned} poly-
methylene ¢ 2 3Z2% dinuclear metallocene2] &
YEYE 24 23 el Dele el o))
Zo|H Fufo &Alo] Hatz Frlstd o Fge

b

2 A4 2Rl BAe 038 ads

o2 Jeh} uvgeiztzel ZFFet Zolol uwkgl
dinuclear metallocene?] Z3LEAo] tlekaly] w3}

she g molFAn

H =2 dinuclear metallocene 139 9
g o 2 A] syndiotactic polystyrene (SPS)E& A %3}
+ half-titanoceneo] o 2]7}x] Z o9l polymethyl-
ene thal2 2% dinuclear half-titanocene& %
st o|Ee] FHEAAE ZAlsl v tEvt &

uf Aol ulx]= <GS AR

[=]
=

A

HAYge g3 A
Asee)] sold FaHYow, 23
Aok} 33HEEE glove box (CA
493) A BAste] AREEtTh AEd LS £f
ol THF, J 8=, 4, EF4d-& sodium/benzo-
penoneZd| A ZHF3td Alg3stg e, 1,5-dibromo-
pentane, 1,7-dibromoheptane, 1,9-dibromononane
PO ZF AlR-&1 )t Sodium cyclo-
pentadienylide (2 M solution in THF, Aldrich Co.
USA : CpNa), n-BuLi (2.5 M solution in hexane,
Aldrich Co. USA), trimethyltin chloride (Aldrich
Co. USA : SnMe3Cl), titanium (IV) chloride (Al-
drich Co. USA : TiCl)) & #H=z29 AAlgle] AME-st
g, g =¥ FHFuj2E modified methyl
aluminoxane (typed, 11.6% Al in toluene, Akzo
US.A)E A3t o, AEld (Junsel Chem. Co.)
& NaOH=z AAlste Apgstgct. £4d= IR
(JASCO FT/IR-5300), NMR (Bruker DPX-300
FT-NMR), Z=RA (VG-Autospec Ultima E)x}
GPC (Waters 150-CV) & Apg-3stt).
Pentamethylenediylbis (cyclopentadienyltitanium
trichloride) (10, PMDT)<2| &M, Dilithium 1,5-

27t AA”
Aol vl

model HE-

3 3

il

R
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Zavgd cje] 2 7}A Dinuclear Half-Titanocene 43 ol o] d gl 3 A+

dicyclopentadienylpentane (1.07 g, 5.04 mmol) /<l
HZ (G0mL)E 0°C F¥d 9213 trimethyltin
chloride (2.21 g, 11.1 mmol)/9E|2 (10 mL)E &
Ashd MAE) oo SETEA =8 e o]
HAgEoh 6417 ¥3AIZ § LICIE celitestol A]
o mate] AA s ALt A AEZE AASIH =
2l 9 9lo] distannylated 1,5-dicyclopentadienyl-
pentane©] 80% & (2.12 g, 4.03 mmol) & LojA
t}. A= trimethyltin 3138 /EFal (50 mL) &
0C =59 @23 TiCl, (0.975 mL, 8.86 mmol)

£ grign}. ihe-S5A] S22 flo] FAE I A
02 F2AZ F AANTE T A2 1A E celite
Sl A offate] A ASIL EFAE TSt A AA

gt JEE2E Fristi aghgd] odH 24 X%
TAE celitedloll A o }3le] AAZL A2 E
sl A A AL AE F7HE & oJHEE =
A SLA7E dojxinh (=4 514 0.408 g, 20%).
mp 87~89°C. IR (KBr, Cm™): 3099, 2934,
1485, 1464, 841, 777. '"H-NMR (300 MHz, CDCl,,
25 C) 6 6.93 (t, 4H, CsH,), 6.82 (t, 4H, C;H,),
2.86 (t, 4H, CH,), 1.72 (t, 4H, CH,), 1.46 (m, 2H,
CH,). '3C-NMR (75.46 MHz, CDCl, 25 C) & 145.0,
124.1, 123.4, 32.1, 29.8, 29.4. EI/MS :504
(M™).

Heptamethylenediylbis (cyclopentadienyltitanium
trichloride) (11, HMDT)2| €. Dilithium 1,7-
dicyclopentadienylheptane (0.648 g, 2.70 mmol)/
JdEZ (50mL)E 0°C &89 Y13 trimethyltin
chloride (1.18 g, 5.92 mmol)/dHZ (10 mL)E 7
Z4SHH MAE] 2oz SEPIHA gk el o]
Ak 6A% A7 & LICIE celite st 4]
o sle] A AsI Aedstol A qH2E AASE &
ZA o 2le] distannylated 1,7-dicyclopentadienyl-
heptaneo] 80% & (1.19 g, 2.15 mmol) & L=
o}, ¥AE  trimethyltin 313HE/EFA (50 mL) &
0 C g g3 TiCl, (0.519 mL, 4.73 mmol) &
Hrise}. WheSA HZ4A §9o] FAEHG F2o
2 F2AN F 4N U"ﬂ AL 1A E celitedt

NAY oste] AASIL EFAE AgstolA]l AAg
o} dE =28 Hrisa }—?—Oﬂ A2 =2 R=
IAE celitedtol| A A3t A A dlelzE 72

FJ

rr ¢
%_

1

N

(LR
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E2io A247 A2z 20009 3€

Al A AAD e Rt 2gE dald
Eo BB y)go wEE ZM odo] Aol
(24 29 0.46¢g, 40%). IR (Cm") : 3107, 2932,

1487, 1460, 802. '"H-NMR (300 MHz, CDCls, 25 C)
8 6.92 (t, 4H, C;H,), 6.82 (t, 4H, CH,), 2.84 (4,
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 ( cyclopentadienyltitanium
trichloride) (12, NMDT)<| g, Dilithium 1,9-
dicyclopentadienylnonane (1.88 g, 7.01 mmol)/9j|
H=2 (50mL)E 0C %9 ©I1i trimethyltin
chloride (3.07 g, 15.4 mmol)/JH2(10mL)E 3
7FslR M AE) 2o R FEP7PEA w3t dHEkdo]
Pl 6417 vhE-A171 & LiCLE celitestall A
o m}ale] A A I Akt dHZE AAEE =
ghal 9 2lo] distannylated 1,9-dicyclopentadienyl-
nonane¢| 80% & (3.26 g, 5.60 mmol) & L&
c}. 3tA = trimethyltin 38HE/&F41 (50 mL) &
0T &% g21 TiCl, (1.35 mL, 12.3 mmol)&
H7igrt BEEAl 2724 goo] AL el
Sof AL TAE celite ol
A disle] AL EFAE QYstolA AAE
th JH 28 Fobeial wirEd] oyl 2] 52
IAE celitedtell A Aeted A AZ . ]Eﬂ_a
grstell Al A Azt ke H 1
=2 BRE 7o ©2W 24 9o o}
(28 29 1.26g,40%). IR (Cm ') : 3107, 2928,
1487, 1462, 829, 781. '"H-NMR (300 MHz, CDCl;,
25 °C) & 6.92 (t, 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 C)
J 145.8, 124.1, 123.6, 32.3, 30.2, 29.7, 29.7, 29.6.
EI/MS : 560 (M+).

= g A~Hd@ 3L 400mL {er|E ALg
gl W3] Wi =2 FVE AAS] §)std

S B oAhe] FAAAEE 33 o4 vh&Es

o 2 o8 E ol g3t dHsHA
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ZEA2 FAE AT
TE2 ol EFugy (Ke-
Polymer/[Ti]xhxatm)<& T39ch 2%H9 &
A QAL NAFAIEARAE o] &3t 20 C/min
2 HE3A 5ede ST

A0t o Dy

Dinuclear Half-titanocene2| &HA. vtz Al 23}
& oz & JFez EFSY 34
7R v Ak ARe F A9 Cpg 7
bent-metallocene © 2 49| Kaminsky #e] 33HE
olul, #2 polyolefing A|Zsl= FujSo|rt!? F
Ha 25+ 3 719 CpE 73 half-metallocene &
24 SPSE Al z3te o] 85 & Zloln, o1 upxnt
02 CpE 71ARA] 2L non-metallocene 3HEZ
A AT Be FE-& vnls Brookhart o) &
o) o] ojd £FTE9N B AdM zAlY Hgz
Al-e- CpTiCl; % 707} poly-
methylene, [-(CH,),-]¢.2 AZ" ZHo2A nol
5,7, 92 3¥Boln, SPSAzd o]4E F Ue
Zufjojr},

3714 SEES FYE PHE 5 HE ¢ A
on, A3 A2 Scheme 14 FEAIES Uth
CpNa& #|Fsl= dibromides} ¥HEAIZ|H Uit
Cp7} X389 polymethylene g]7t=, 1-37} A€
ot A" 27tz 'H NMRE o8 71x] o4&
A7t EfEo] EAFTE HoAF=d, o] poly-
methyleneo] Cp xgld] 2= Y27} thE 33
Eo| Aol WA dFelrh olF o|FAAME
& E71Z ANEsd 2% 2e gol2g AASIEE
o o]ite] REAAIAAL ot iUt 442
dimetalic 9 AA TiCLeb weA7|d 23
dinuclear metallocene, 10-12& F Ao
F& (10%)°] "¢ vl sR% dimetallic 9&
trimethyltin chloride2 #g]3le trimethyltino] 2
e U= (7,895 F43a, olF TiClL,ot v
Al71E BlaA L& 8 (40%) = dinuclear half-

half-titanocene ¢!

=
L=
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£
oy

Wt ol 5%

Br—(CH,),—Br

+ 2CpNa ———= [7(CH2)"\\®

1{n=5)
2(n=7)
3(n=9)

—_— (cn,)" L

4(n=5)

n=357179

1~3 + 2nBuli

Sn=7)
6{(n=9)
4~6 + 2TiCl, ——————» @-(CH;% < :l
TiCl, TiCly
10(n=3)
2 Me,SnCl n=17)
12(n=9)
N~ (CH,), \/j
N
L e, dve, TiCl,
T(n=5)
8(n=7)
9(n=9)
Scheme 1
metallocene g 4¢ % Yk
EEER

e BgeEe 4 2 g4 NMRA
o2 7x7h #EH #4849 Al 7k dinuclear
half-titanocene2 718 CH,7] &dl& Fx7} 7]
2Hoz gon, olg9 4 % g4 NMRE oy
g FxH EAS & .99 Cp 2
gl &A= 8719 F4av F %9 pseudotriplet
o2 6937 6.82ppmelM dehdoh ZAF chEd
polymethylene®] =4+ Cp itg]d Z¥¥H methy-
lene 47} tripleto.2 2.86 (3}3E 10), 2.84 (3}
¥E 11), 283 (3AFE 12) ppmollAd, 2 &
methylene £4% 1.72(10), 1.66(11), 1.64(12)
ppmol| A Vep, Cp2F-E 394 o4 Eojz &
o}e] methylene 452 ] Bl x] @1 1.46
(10), 1.37(11), 1.31(12) ppmollA HAA et
Al =l=dl, methylene Zo]7} Zo Al we} 31813
olFe] IAFHog 2FgH ojFdte AYL HA
t}. o]R& methylened] 7} F713o| AAL=7}
Z7le7] wEoz AwyEch 4" dinuclear
half-titanocene®] TZ+ B4 NMROIME & Ho
R Cpxele 578 ©4AE 3709 resonance&
145, 124, 123 ppmol|A Ve, telgt=et 2

oZ
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Zygd the)E 717 Dinuclear Half-Titanocene @43t olol 23 ~glal 2§ A

#E bridgehead ¥4 g8H o]F 7HF A2
Hzz Jehts 145 ppme] Aoz HA TR
4wt o 2 dinuclear metallocened] H$-o= B4
NMRo\ A bridgehead ®A7} 713 w@3e QXA
Uehbs ¥ ansa-metallocened] 413 bridgehead
g47t 718 &8 AIFAA JYEUER bridge
head ®A49] 383 o]Fe AUl AX= YA€
8Eo] ansa Felo] MYTRUR] dinuclear FE)
AN E #AQsh=d] ¢ F-&3A AHSETS 2
A Y sEEe ¥4 NMRE =25
bridgehead BbAo] 3}18H3 o]%o) s1a} Wre 9|
vehd 2ald 33E0] dinuclear half-titanocene
o] 2x&E IS ¥4 4+ AU Dinuclear half-
titanocene®] A& A=A F3 oS 3
gls o) #3HE 10, 11, 129 HPEAN 2dHE
He 1% 717Zo] molecular ion%! FEF 504, 532,
5609 P = HAIE HEIM B FUTh
Dinuclear Half-titanocene2| Styrene g} £
FAA Az Al A Fujo] B4 7jEH e
A¥AQ SPS AMzFujel CpTiClyel FX2E 7k 1
Aoy ojgo] Az the 7‘01«1 polymethylenec’i
dZ"E Fzo|th wWEtA o|EL SPSAIE Zvje &
95 71 ez ZdiEy dAz ool 7HR] 244
Al A% polystyrened] T,& 260 C o]ito=z 1}
eh} SPS7 BAEISE S & 5 A 49 23
(Table 2-5)& £ Ador &4z dinuclear
metallocene®] 4 9 dele|7t=e] FFE FA)
7l #8ted ©E half-metallocene 2 dinuclear
metallocene?] A& Axolx vjwslsch
Hoj7=2 g &ujyl PMDT(10), HMDT
(11), NMDT(12) 2 W3] we} Zoje) 842 &
gze] 4glo) 271843 k. ol CpTiCly A}
ole] 21Fe) WEFE Fuj &Y o] F/18E el =
Aolw, 53] 97§] methylene’| & thel2lt=2 7}
7 3E 125 oE Fujd b3 52 48 Ho
I vk o]} o) tlEle] Aolrt AojAd wet #
wj &Ado] &elrhe A3 dinuclear metallocened]
Al derE o2 gatEs Aok JAH SPS«] %
AT S JeEl = syndiotactic index (SI)= &
uj7b 1094 128 W3] wel g% Yelxl=
732 ¥ dinuclear metallocened| &) 3l =

>

b

>

EZ2|o] 247 A23 2000 3Y

Table 1. Summary of 1H- and ¥C-NMR Data“

_ compound assignment _H_N\/I}i '%C Ill‘\/i_R
[(C;HY)o(CHY M (TICl),]  CsH,  693(t2.7) 14509
PMDT, 10 6.82 (1, 2.7) 1241

1234
CH, 286(78 321
1.72 (1t,7.8) 298
146 (m) 294
692 (t,27) 14567
6.82(t,27) 1241

1236

CH, 284(t78) 322

1.66 (1, 7.8) 301

1.37 (m) 29.6
e . 293
[(CH)ACHYI(TICl),]  CoH, 692(t 27  145.8°
NMDT, 12 683 (1, 27) 1241
1236

CH, 283(t78 323

164 (1t, 7.8) 302

1.31 {(m) 29.7

29.7

296

“ Chemlcal shifts are in ppm and soIvent is CDCl;.
# Resonance assigned to bridgehead carbon.

[(CeH,) f(CH,,J((TiCly), ] CsH,
HMDT, 11

g49792] 27e] HAAdFE A4HE LEA A
& Zx3lgTh AdEE ndate] Baige
o] o7t 7h3 e Ful 10414 A 2H
o] 7bg e, thelEizi=e] Aol 71
o] 12256 A X" Zlol 72V aA Jehgth o
o l=-& dinuclear half-titanoceneo| Al t}
Fofj o] F3EAQ He e vIe
oju, o]i= Kaminsky® 2| metallocene
o] & 7§ AZ= dinuclear metallocened| A% 4
A AAEM dejeiziee 94 H171H B4
7191H Arg ol e & °’EF-”12

dgNA veld 5L polymethylene o] &
7}21 half -metallocene©] %@74101]*1 Hols V|3
PAHA EAel oF Rojw, 2gdl FAE ule}
#ol =zZA 371K9 sz AYdd He
polymethylene th2]z|t=7} v S4d 7ldste
1718 Fgo 24 -CHy-0] 7IxE AAFA &4
olrd, Zol7} Ao whet ARFA Axe AL
ok S g4EE dvtd o ARy &S

)

i

Ny,
& >-\"~ - '\u
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Table 2. Polymerization of Styrene Initiated
with PMDT and MMAO Cocatalyst

temp. ('C) [ALJ/[Ti] [styrene] activity SI(wt%) Ton(C)

L

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

1000 0.35 73 93 263 polymerization M,

40 2000 035 192 87 262 catalyst = empcy TRl (g Mo/
1000 1.04 141 94 266 40 1.04 101 2.8
2000 1.04 29.4 90 265 PMDT 70 0.35 21 15
1000 0.35 58.8 66 247 1.04 54 2.1
70 2000 0.35 147 60 246 40 1.04 117 24
1000 1.04 16.6 67 260 HMDT 70 0.35 31 1.7
2000 1.04 52.1 73 261 1.04 61 2.2
Polymerization condition : [Ti]l=3.0% 10"° mol/L, 2h 100 mL. 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 2.2

Table 3. Polymerization of Styrene Initiated
with HMDT and MMAO Cocatalyst

temp. (C) [All/[Ti] [styrene] activity SI(wt%) Tw(TC)
1000 0.35 114 85 260
2000 0.35 40.2 82 259

40 1000 1.04 12.8 92 264
2000 1.04 347 88 264
1000 0.35 7.4 63 247
70 2000 0.35 20.1 61 245

1000 1.04 18.6 71 257

2000 1.04 59.7 79 258
Polymerization condition : [ Ti]=3.0% 10> 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) [All/[Ti] [styrene] activity SI(wt%) Tu(C)

1000 0.35 57 87 262
40 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]=3.0x107° mol/L, 2h 100 mL.
Activity : Kg-PS/mol- Ti-h, Styrene concentration : mol/L.

29 S4¢ wnz geleltert 847 A
UEE PYAA TR BP0 FARTo] Fuj gy
27k 3} uerdth £9 Se84%el A4
Z7he B9 NE DA DRANE A
931 @ 3ol A4HE AR} u§ 25D Bu )

164

Polymerization condition : [Ti]=3.0x 107" mol/L, 2h 100 mL.
[Al]/[Ti]=2000, Styrene concentration : mol/L.

#4374 (unsaturated active site)9] ¢HFAl &
AA AT FH AA7E A=) A==
2] BAtge] ZrlEE AT JIAE Aow
=, o]el¥ o4 B A BEE dxe}
"ol & A= dinuclear metallocenedl] A
T 2] AsEE 93 Ar)zel ko
AREA azolct. F e -] Mz 7}
so] EASR AR REG A B SAol
MZAA FHE vIA dEd delzlzt=e) aieie
Y2 AAEA s o3 4L Ex3 7
27} Yepd Zolth olejd sk ® B4HEe A
2]t B A2 dormz A Ayjele
Sgel BE A2 Bgol del @A gow

Ir o

o ok gl & R ooz

X o0r X oo fe

83 2424 dinuclear metallocenedjA] Yeh}=
PHA) mFe|vh FHuirt siAE YAED Ao
2 Q3 &4 9] 0ol FolxH dEgAl Y u)
A7t olB YA 2EEEs AR A FAA o]
PAEL T TEGAL FH AA dAE &
WHE i vE T g8g3d e
A7t AW YA A mEe A2 2ad A
ot}
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g dEd vy s

B A3d0A FA"E 37FA dinuclear metall-
ocene?] AFZAu} AES wEgzAe 37[A] A7)
A QA ans FHAF|E e Zo] dHd &
At Br=e] Aozt AARFE Hr|HY AxF
A £737t F7vshe, T 84H Alele] Fto] AA
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