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Abstract This article summarized our recent progress in transition-metal-catalyzed highly selective cycloisomerization reac-
tions of 1,5- and/or 1,6-diylol compounds, which selectively provided useful access to polyfunctionalized benzo[a]fluorenol
and densely trisubstituted naphthalene derivatives. Based on these results, we have also developed transition-metal-catalyzed
tandem cycloisomerization reactions of 1,6-diynl esters or 1,5-diyls, affording a series of methelene benzofulvenes derivatives
and trifluoromethanesulfanyl benzofulvenes in chemo- and regio-selective manner. In addition, the factors that may affect the
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reaction processes were studied, and the possible reaction mechanisms are proposed.
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Figure 1 Natural product-like compounds that containing ben-
zofluorene structural motifs
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(Eq. 2).
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Table 1 Optimization of the reaction conditions

OH

cat. (5 mol%)

O
N e nom, @,
AN
O + NIS ~5om. 10°c O'O
4a !

X
w
Entry Cat. (x mol%) Yield/%
1 — NR
2 PPh;Au(OTH) 28
3 AuCl; (10) 16°
4 AgOTf (10) 61
5 AgOTf 71
6 Ag2CO3 29
7 AgNO;, 31
8 AgBF, 76
9 AgSbF 65

PSR Lh 3a JyREE; O HEALTR AT 10 mol%.
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Scheme 1 Speculated reaction pathways of the tandem electro-
philic cyclizations
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Scheme 2 Research design
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AL B, FRATTCART A OB 7T 45 S o SE R, R B LA
AgBF, AL, NIS i Ak, SN LL 40% [ 53 25
WCRAZ R T U M) B ARZERTA) 8a(3K 3, Entry 1). M
SIS RMA, ML EE RN, RN TR KAE
(3 3, Entry 2). LA PhyPAuCH E AL, SR =AY
A 33%. HLL LB ICT MEAsR RINy, OBE™ 3 IR
A E A2 TH(EE 3, Entries 4~6). UL AgOTf NEALF], 7
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LRI, M LL 65%M7) B 7= A5 2= 8a(k 3,
Entry 9).
T3 FKMIEE R

Table 3 Optimization of the reaction conditions

OH

|
% . [ cat. (10 mol%) OO
N A o solvent, r.t. AN o
Ph Ph (6]
7a 8a
Entry Cat. [I"](equiv.)  Solvent  Yield/%
1 AgBF, NIS (1.2) DCM 40
2 — NIS (1.2) DCM NR®
3 AgOTf NIS (1.2) DCM 50
4 PPh;AuCl NIS (1.2) DCM 33
5 AgOTf L (1.2) DCM 33
6 AgOTf ICI (1.2) DCM 21
7 AgOTf NIS (1.5) DCM 61
8 AgOTf NIS (2.0) DCM 57
9 AgOTf NIS (1.5) DCE 65
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COMEPE: L 7a HFEME; P NR=no reaction.
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T A T DAAE UL SN A 3 e 2. 2 DAntkng
IREUAR I IE =Bl 9 A R BT, W DA &5 i) F= 22 15
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S EER YN 6,8- U -7-bh Rk 1012
(FS). TR, MR Gt BAE T 2 A
PiE e “ARAE 4 (privileged structure)” 43T, {HAE,
BT AU T AR, WA ER AR B (1) ) B 1 LA 22,
TEILE SR E RN 5N SRS U 1 1 26 RS R Fh 3
SR R A, FRATT R I A B BCE FEL M S B S sk
T4, &R, Rk, R L&A
FRARAE T — AR B L.
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Table 4 Substrate scope

AgOTf (10 mol%)  R'—
_ >

DCE, r.t.
X=1lorBr

7 (0.2 mmol) 8
tf | tf ’ oe | ofoe | CCC
% Ph N, M N N N Ph
Ph
07 "Ph 0% >Ph o“pp N 07 p-MeChi" 07 “p-FCgH,
8b, 67% 8c, 60% 8d, 58% 8e, 42% 8f, 67%
| |
O OO | OO e 2
™
AN NV
g/\m\ N N, 0 P e
07 p-FCeHs 07 p-CICeH, p-CICgH O RV
COOMe
8g, 48% 8h, 78% 8i, 60% 8j, 58% 8k, 37%

81, 38% 8m, 62%

”Q o L O 90

D N N N x

o Ph "Bu o) Ph O (0] Ph O (0] Ph O (0] Ph O
Me Cl Cl

8n, 55%

80, 76% 8p, 57%

@ Conditions: 7 (0.2 mmol), X* (0.3 mmol), AGOTf (10 mol%), DCE (2 mL), N, r.t.

RS ETULLER =R R
Table 5 Substrate scope that containing pyridine-based triynols

AgOTf (10 mol%)
NIS (1.5 equiv.)
—_—

DCM, r.t.
| R
9
R, R?=aryl
N |
»
N ™
I R®
10'
15% ~ 40% yield
Entry R? R? Yield/% (10)  Yield/% (10')
1 Ph Ph 45 (10a) 38 (10a")
2 4-FC¢H, Ph 49 (10b) 20 (10a")
3 4-CIC¢H, Ph 52 (10c) 15 (10a")
4 Ph 4-FC¢H, 38 (10d) 40 (10d")
5 Ph 4-CIC4H, 41 (10e) 35 (10e")

NIFTA L, WG EEIME RN R S HENE
Y. N, DMLEY 9a fE N RN, 1 PA(OAC), I
AT R AR R SR RGN 1354, (A Y) 9a iE
Al L5 0 PR LS 2B AE Cu(OTH), L T R RN, 4
B BARIERT A4 14 A1 16* (Scheme 3).
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LR BB AR A KR L T 208 e
P[RR e e R0 7 v 2
AR+ B L.

Wb, AR NIRRT ERiEAR
SEHLEHIIAC . Scheme 4 B2 T e {1
I A 13 8 0 E R R KA
WA T, Ho R T SR AT
P20, RV i e R Y 2 1 A
Jrig, U AT RRCT B BRI OB I 0 20
GEMIE S G

SET R NIS FT7ELIE G RATE A F U0 9 4 3%
R XTI RS, FUA R R P T T A
T DL S E] LR 1,6- HRRE SRR e g
AT, 2 DABEEA Y 1,6-—HRS 170 JR R,
AL 2 & R IMIRO AL T, 7T AR 5 T
PIIAI3,3]-0 52 IR e 0 A AP, 2240 A
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Pd(OAC), (3 mol%)

Ph

/
IC
Cbm | f o

H, Ligand (6 mol%)
t-BuOK (3.0 equiv.)
toluene, reflux
86% yield

[
Cu(OTf), (10 mol%) O‘

)

13 ligand

%:5

PdCIz(PPh3)2 (2 mol%)
K,COj3 (2.0 equiv.)

DMF/H,0 (VIV = 5/1)
80°C, 10 h
Me 70% yield

OR

sy

Au] [ Au]

[Pd] [H ] R1
Br = R3
or RZOH co R2

R‘l
[Pd
/ ortho C—H \Rh]

Ar
activation

h @*“"
R R3

B4 L85l IR AL G 75
Scheme 4 Tradition methods for the synthesis of methylene
indenes

I 4 A AR M BE R DL 4047 i R B E A7 S mT LAY
I BREIC A T B B 2 B 25 K8, BT s B2 T 420 ) S
RS, FERREE RS T IHES) N, BOAEE v R o %
AN & B IE R IR BB AT 5-exo-dig MR
BB aE B, &G RTREE T W IHEITE 1,5-I
ARG 20 H IE B H bRib 54 18a (Scheme 5)!''.
LAY 17a A s 5okl FRATT0 1% 8 R A R L
2 R AL S ARSI HEAT T %8258 6), 75&)
M Au AT Ag fE AT IS A 45 21 T I 2 el G
R P8, ABATE 2, 24LL PCL (10 mol%) ik
17, 80 CiRBE T B, W LA 33% 1= 245 2| Fil =4
18a. FRATEAE X [PIMEAL T ¥ 55 F1 2% Fh ] BE 52
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DCE, 80°C, 10 h
87% yield

_— >
OO DCE, 80°C,10 h
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14 I Me

OMe
O Cu(OTf), (10 mol%)
p—MeCGH4 —

Ph

p-MeOCeH4

B3 HE=HURHIZEAT D) 9a B FETERAL S

Scheme 3 Divergent transformations of the densely 1,2,3-trifunctionalized naphthalene 9a

N Ph Ph p-MeCgH,
© 15 16, 94% yield

X

O~ "Ph

[M] (cat.)

X (2) selectivity

R Ph Internal alkyne favored

17a Ph 18a
1,5-acyl

migtaion migration T

Os«__Ph Ph
Y \ 0
+o~(

(0 \

T — bh
\ “Ph Pr* [M]

N 0

AN M 5-exo-dig *
6]
A Ph m O‘ S —/<Ph /
\ Ph
[MI

Ph
B

B S A I Y B ) B AR 2k
Scheme 5 Proposed method for the synthesis of benzofulvene
diketones

SR IGRIEAT — R AN, PR AR T 79%((R
6, Entries 1~10). A8 & FPIR INPIXT S RS 1 1) 5%
Wi FEANWIR, @, B A K& SRR RS — AR T
WS BT R GG, i imtEmyM, AR
MERM N, 75 CO (101 kPa) )55 il B 1 7= K 5t
A AT AN, Seat i kAR DL R % 2 I A
X SRE = 2 52 A FR (R 6, Entries 11~13). IR
TR EE MO D 5 A 700 A R B AT IR 52 R A i A
Ay, PRIHAE Dol BBV A LE A A A

K, AR E AT TR T). &
Je, BATHEE T KMJEY) 17 1, SRS R 5
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Table 6 Optimization of the reaction conditions Table 7 Substrate scope
X Jis
Ph
o Ph [Pt] (5 mol%) O‘ N o R ref R
X oy, Olene, 80°C, 12h \ 0 Re X, PICl; (5 mol%) N N3
X Ph Ph AN R o-Xylene ;
17a Ph 18a R3 80°C,12 h R R!
17 18
Entry [Pt] (mol%) Additive Solvent  Yield“/% Bh
1 PiCL (10) - DCE 33 O‘
2 PtCl, (10) — Toluene 58 \ 8
3 PtCl (10) - PhCl 59 o
4 PtCl, (10) - 0-Xylene 73
5 PtCl, (5) - o-Xylene 79 Q
6 PtCl, (2.5) o-Xylene 65 . Q
7 Pt(acac), (5) o0-Xylene 49 :g: ((E : i-l’ilﬂ go))‘gii/’ 18d, 50%
8  PICL(5) 0-Xylene 27 e
9 PtPhy (5) o0-Xylene Trace Ph O Ph
10 PtCL(5) Co 0-Xylene 74 O‘ \ ‘ Y
11 PtCL(5) 0, o-Xylene 64 \ o \ 0o
12 PtCl, (5) dppp (10 mol%) o-Xylene 53 Ph Ph
B UL 17a IR = .
H/E R AR 1,5-BREEERE R i s m: R FTdE i 95 & ot 4500
BF_L 1 FF RS (18b) R L (18 ) B BEIBUR] & 26 8 76 2 B, e s i
SYILA 839671 81907 A EIX N5 K1) 18b 1 PN, D¢
18c. 34 R' J& -25HE(18d). K 2 )7 HE(18e). IR CLIE(181). \ S N9
IR T i (18g) AT — FH 2k (18h) I, 1S A g B AR ) 7 PH P
(50%~78%). Xt R> HEPIHE R, B T HA8)) 79 me Me
%DD&%¥%(ISI)EGF$%KE‘U\¢£U 70%~72%. H%)/E‘Xﬂ‘ 18g, 50% 18h, 78%
R Al R JEHIE 52, RO R 5 M 1= (181 = 5 h . o Vo on
76%, R* RRIFLAF T HEN, KRBT 18m (i D Iy
M AR, AR, 4 RERER SRR, ZEAE \ \ S
TR EARPEY) 180 P2 R G 26%, AN 24 v & P’ L) P’ L
HUNAE CO (101 kPa)sl[#H T, #4679 10 mol%, FFH. 18i, 72% 18], 70%
HETHEE] 100 CHRENFI MR A F510, LL 64%H)7" Ph Ph
S5 LB 1802 7). I (I
NT BB OB HLEE, AT T B REEIR \_o \_ o
XSB. LAY B 19 R 21 RS WITE N SRR, O Ph O bh
TEARE SN 2K R —4AIE RN, 7351 EL 82% (20a) A1 a Ve
65% (22a)[17r= R B EIM N B brr=4. WA ik 18k, 79% 181, 76%

(174 20b Al 22b FH35A A2 BR, 2 W SN i B i)
TR S-SR IR N NIER I DIRE, ERRTE
FEANPE B T BB B 1 T 24 (B q. 8).

FAh, N T BAE R BRI EUR 1 RVE, AT
J&T B0 FfERIRY, KN4 PC NMR, HMBC L
K HRMS FHESE, S ST 15 2 1724 o i A R IE AR
JE T BIRIE T S SR 5 T I BEFE(Eq. 9). HHULSEES
A, AN T IRAT SRR AR T s R f B R
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)
OO0
pd
\ /
(e)e] T
o

Ph Ph
Ph Ph

18m, 77% 18n, 64%"

“ 17 (0.3 mmol), PtCl, (0.015 mmol), o-xylene (3 mLl), N, 80 C, 12 h.
b PtCl, (10 mol%), CO atmosphere (101 kPa), 100 C, 24 h.
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OCOMe OCOPh
"standard condition"
¢ || ncerd condn,
Ph n-Bu
X X
Ph Ph
%;M ) Q;M g Q;N
@] O + (@]
\ o * \ 0 s
/
PP Me PR ph PR bh
20a, 82% 20b, n.d. 22a, 65%
' n-Bu
\ S ®)
Ph
22b, n.d.
(Scheme 5).

_ PtCL (5mol%)

180
180 9)
o-xylene, 80 °C 12h
PhC'80*:
3C & 193.60

19-180 m/z: 107.0447 20a-'%0

BT, BAVNAMIW TR R, MLAAERLT 1,5-
TIRIEER 23a AFNRBIRAINE, 7E PtCL, BIME R T
TS B 2-A 45 240 1 I F 2L B R AT A4 24a (Eq. 10).
PR R £ A0 20 3o B (AT S S AT TR SR AT
I J B2 L3R AT B8 1 56 5 & B [Pe] fE AL 1 2 1 9 1)
[3,3]-c EHMF 2| —NPME B H A M, BEE KAED T
P IR SR AL DL R B 2 R A 1,5-S0E R S N T 15 21 B
2. MR B SIS PR 2R DA KL ER I8 UE B 7C IEAEREAT 24
l:':l[31]'

=~ CD; O CD3
)
_ PtCl (5mol%) ‘ , (10
X

p-xylene, 60 °C, 12 h
83% vield D

4 =S EMRHE 1,5-" RSV BEE
BIMLR e =R RERELREHTEY
TR E ARG R E A R S iE T, 2
Je FHY R ANE RS T TS T
(CF;S)BAR A ML &P il T B AR5 & 125 I ge
(lipophilicity, mz=1.44)L K 3R G, 51 T 2541k
SFMAENE B FE R TR, TR EWE K
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T3S 5 H A2 1 B A B S A T B4 A
—. BN, BT sIESE A SR P m kA
BLI 25045 « Tiflorex, Fipronil LA Triflumidate 2553 (&
2).

Cl

Triflumidate

B2 e = m P mEEN AT

Figure 2 Some marketed drugs that containing CF;S moieties

B, SE =/ P mEEREaILEr T

SR SER A & R RR, W CFS-M (M=Cu, Ag,

TMS, NMe)fFE A REAR Y, A8 2 763 I 4 @ A 1)
FA N KA RSB A SN ST, X PSR AR AL )
I BSOS R AE, AN kR 7
XN RAREAT “TUE RERIL T, XA TCRE TR G A
SN e IF AR Z o 1 T4 & 57 CFsS-M 1)
FAAE, — SO IR FE TR A, o — o
KA SR AR R R & A, R = PR E
S, DA USSR AT R T AR B B SR LA
(¥ = HU RS IE B 7 (CF,S "), MIME T35 IRk B,
A = R RGP E

BT IR R IAE BiCly HFIMEAL T, QB At
v 5 = 0 A 2 R R AR IOV, R S B =R T R AL
() 2 I WE R AT AR 0L AT U AR B 23 HL T M ) = R
B IE R T(CRS B HAE S 5 R IEHM LT 1n-—=
PEAEY) 25 HIHRIPEE MG SR ok, R AL AR B
CFsS R ¥ 5E 5)RM 25 KA SR IME RS, 75 25k IE 2
0 Al TR = AR Y 3 S e R TR G PR Y A
RN HZEAZIRAGT Nu 38, 2445 3] =H P EiL R
FRILEIRTAEY) 26 (Scheme 6). 7V SLiti, 4 H)
TRATBRIN R JE— B -G e 3- =5 F 2k 7 R R efifiT AR
YIRIT5 %, IROSEAT 73 i AR DA K R AR 2 A X
i PR,

FATEIME 5 250 R =5 H B JE R i A D ke o S B
W, X SORLEATHEAT T, 4RSI T R 8. fE 1,2- 5
ZIE(DCEWE N B FIRS, 40N 2.0 equiv. FeCl; i,
FATEN 40% )70 B H B T — DS &R TR
26a (K 8, Entry 1). & c R vl fesk B T8k,
HIMA 6.0 equiv. NaCl FUR FeCls I, BA AT e MK
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MREM

R PthSCF3 scr, |F
Z
AN orst [ o | e
] P _— _ \ —_—
N
A 2
25 R2 + R
SCF,
R R3
\ e
Nu
26

B 6 sixit

Scheme 6 Research design

Az, BhgE R ISR B T A EXT R B 2] T B )
TEM (3R 8, Entry 2). Bfij5, FATIIE T & KA F @)
Lewis FRAEALTT, S258 &I A 3.0 equiv. BiCls B, R
PLLFE 77 15 5] 26a(3 8, Entries 3~6). % fEF
SRR MR LI & B, FRATBE S 223X T I 1.0 equiv.
BiCls, JF4%00 8.0 equiv. CI™ B NAK R, 45 BRI
BRI PRAR I J2.(3R 8, Entries 7~9). 4NNk 5 g i
FIE, AR BR A (3R 8, Entry 10).
RS KoL &ML

Table 8 Optimization of the reaction conditions

/ Ph
Z H DCE
* Ph” "SCFy * MCl, — ——~
80 °C
X
25a Ph
SCF3 SCF3
C= . ()
) ) Ph
Cl Ph PhHN
26a 26a’ (not observed)
Entry MCl, Yield"/%
1 FeCl; (2.0 equiv.) 40
NaCl (6.0 equiv.) N.R.

3 InCl; (2.0 equiv.) 20
4 BiCl; (2.0 equiv.) 66
5 BiCl; (1.0 equiv.) 41
6 BiCl; (3.0 equiv.) 98
7 BiCl; (1.0 equiv.)/LiCl (8.0 equiv.) 31
8 BiCl; (1.0 equiv.)/MgCl, (4.0 equiv.) 57
9 BiCl; (1.0 equiv.)/CaCl, (4.0 equiv.) 36
10 BiCl; (1.0 equiv.)/n-BuyNCI (4.0 equiv.) 0
11 — N.R.

“OrEER, BT 25
BE SR I8 438 B IR B A 2 A% AR 7 4 3
HEEE TR 26a'. XA R BT NI REF, =

PRI A 7 1 A SR AZ PR I RUR T8 S b I Lewis R
PR B, B T4 2 W L 25 1 R A R Ay A
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HIRRES, 7334 Bk AR FI(CES 1) SEZRFA) Cl, A

JR s — A AL B P B (Scheme 7).
H/\Clzsi—/a ?'%'2
Ph” “SCF, ph~ N ~SCF,
cr
A
N
CF3S*CI + Ph” “BICl,
B
B 7 Fraen AL

Scheme 7 Proposed mechanism

AR B TR R N A 2 5, BRATT6S I s Bk A7
TR, $RHRET LRI S5 R, (a7
26b~26d =P EIR TS, BAh, HEH TR DL
Jehr M P I ERSE ST RIS 5 I, BL 50%~80%
F 7= 2R AR R AR =0, 25 A Ty 2 BA A AL T 3
AR EN 26g AT AR EEZ 7= A L H R (R 9).

9 BiCly (L i35 Rk SR A R = 9 R i

Table 9 BiCl;-mediated electrophilic cyclization for the genera-
tion of trifluoromethanesulfanyl benzofulvenes

R2 SCF;
Z N
X DCE Rift_ 2
1 _N . R R
R P + ph “SCF, + BiCl3 m ! (
X 2
R
R2
25 CI
SCF, SCF,
C6H4Cl-p O CeHaF-p
CeH4CI-p CeH4F-p
26b, 99% 26¢, 91%
SCF, SCF,
CeH4Br-o Ph
CGH4Br-
26d, 63% 26e, 80%
SCF; SCF3
O CGH4COZMe-p O
) H4CO,M
cl CeH4COMe-p
26f, 53% 269, 51%

“Conditions: 25 (0.2 mmol), PhANHSCF; (0.4 mmol), BiCl; (0.6 mmol), DCE
(2mL), N,, 80 C, 16 h.

PAVE IR T e B & s . R R
IR TsOH 5 1,5- —H UK =5 IR IZ M L L8 =
oy N, AT LA—Ha72: e BRI G O H R T S R
RO =G EFRESTAEY 27. KM, X F 2R R
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(p-TsOH) ] 2 {555 A% 4 1) H 2R R 48 2 (TsO ), bR Eg
FHHENERRAAZ 58 “H P ES 77518
HLIRE R R 2 7 i MR 25 R B, I RN
B R T B T 1 Re e A R A, #ERL 30%~
90% M P= AL A 2R 3- = i S W S Ei k&
27(% 10).

F 10 TsOH {iLidh (57 F IR I B F = 45 FF I 2k

Table 10 TsOH-promoted electrophilic cyclization for the gen-
eration of trifluoromethanesulfanyl benzofulvenes

R2 SCF3
Z B
RIS N DCE R'{— R2
'/ * Ph” NSCF,* p-TSOH T0oow & \
A 2
) R
R TsO
SCF4 SCF, SCF,
".tﬁ% l‘.gf%mmpﬂsu§f%m”
CeHaClp CeHaF-p
27a, 90% 27b, 80% 27¢, 75%
SCFs SCF3 SCF,
%CGH“Me-p O‘ Ph CBH4Br o
CeHaMe
eralvlie-p TsO TsO CGH4Br 0
27d, 30% 27e, 61% 27f, 56%

“ Conditions: 25 (0.2 mmol), PANHSCF; (0.4 mmol), p-TsOH (0.6 mmol),
DCE (2 mL), N,, 100 C, 12 h.

EAFEE RS, 729 26 F1 27 FR AT S 2K K R
Ji - DA R R 5 A5 2 (TsO ), S REBEAE I TEII &
BT B B R, AT 51N S8 HA 1 B e
EiR

5 Hit5RE

AR Z A E PR — KB A & A AT
AN ED), XA PRSP R, RNAL 2.
e EEREARER T, 2R e 58Il
TR A e BEVE R BRI A A S S, B AN IR S5 44 1 55
FWED. FIHSESRELESE 1,6- L 1,3,5-
SIREERAL G5 5 R (NXS) 1 H B OB, 3K,
VR T —RAERAN R B2, S B e i
7 o AR I [a] 2 1 A0 2 42 = BUAC s A bR B ZE R A7 2R
VIR BTV, @I X IR B, R 1,6- Rk
P Ak A 4 Hh Bl i B e 1A AT AR Dok B R 5 0 N )
FRIRER A AL L, G BB i B 5 48 1 I HH e
*U\&Zﬁ}?ﬁﬁ%m]ﬁﬁﬁﬁﬁ?ﬁiw A =5 Efﬁﬁ
%éﬁ%ﬁ,&m&%TBmhijOHﬁﬁmhy_
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RG-S =T BREE IR R 0 B IR SR, b
AN I3 P A3 T AT = 80 AL 2k I Y i e 4
mﬁMi%

R B B S A ASE P Bl DA B SR AT T —
%%%%,@m& SR L7 et YEIVASIRE Y% & S
LA v B NE AN Rk £ 1477 T AT A R T itk — 2D T AT
BRAN, ik — 0 3 i ELA B 22 e R AR IR i AR
LRI G5 2R A GRS UL, R R AE T
R AL B B =R A S W 2 T B RE BTG B
J7 TS IR T BN AR R . i R 2 e FBURE A7 B Tn iR
Xt SONALA RN ER A, I A JE Y LA B IR i A
AN S & T i,

fEE®ET

ARME, TLPEATEM TN, 2013 FEAFHENL T/ &K
FREFHOR SR, RIFEHEATLIE TSR 2 A A T2 B
BL QB SRl E s o | 4 T w3 VAR S N S S8 -0 S U &l -1
PR ER IS PR A S LAY S 2R AR 7 0 B ST T A AT

73

Jt.

FEYKCE, R HEM T 2012 4F 9 FHE AT P
AL AL T L 2 B2 5T H A ERRATIE
B AL A ML R I 45,

WA, 1994 £ 3 A WA TR, 2012 49 At
NIL TS K22 T B N A 22 B2 5. B
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WRALZT, BI#E%. 2003 FEAREL T bRl ok
B, 2003 452 2006 FFAERDUR AL 7 TR

Fh 2], AU 22 A 2008 AR E

R

WEER AP L2, 2011 4F 6 H3RE A+

AL 2011 4F 7 H ARV TR A A T2 e AT

#,
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