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At EEBd (VD) S F5FAA A1 d5(1101)9 o A3 F95 (111D FAgsd. AF 793511
Do FAE 40 mE AAsFar, DBT3P-11 tf AtstEa| B el F&H]E 4:2(=DBI3P-11:AtstEg He) = ZHs}3

s, AE FYSA11D9] 9ol BPAFLPY &S 20 me FAR st Ay FEF(1112)S

a =

P43kt

T <-0], 2mDBTPDBq-1I, DPA2SF % [Ir(tBuppm)i(acac)]E& F5HAA AF F453F(1112)9 o w335 (1113)
< FAEUT. o714,  2mDBTPDBg-II  ©}  DPA2SF d [Ir(tBuppm)s(acac)]el S0 =

0.8:0.2:0.05(=2mDBTPDBg-11:DPA2SF: [Ir (tBuppm)s(acac) )2 A3 tt. 3335 (1113)9 FAE 40 m= A
ATt

F7L2, 32 (1113)9 Yol 2mDBTPDBq-119] ZES 10 me FAZE FAste] 19 Ax =55 (11142)S &
dataict.

I Y, AlY AR 55 (1114a)9 99 BPhene] ZES 20 me] FAZ A3t #l29] A 535 (1114
)= Pl

F7h2, A2e) AR $5F (1)) Slol LiFe S FFl oJstel 1 mel FAR FAsk] AR FAF
(1115) 5 FA kA

NI

[¢]

O“

npxjuto 2 AFvy 5SS S 93te] 200 me] FAR MREZA T]Eete Al2e] AF(1103)0.2A4] F
Ak, glste] B AAde] wag AHE 118 A FsSIT.

Wy dgjHE 129 W32 (1113)2 2mDBTPDBg-11, NPB 2 [Ir(tBuppm).(acac)]S &Z=ZA17A A3, o
714, 2mDBTPDBg-11 9 NPB O [ Ir (tBuppm)s(acac)]2] ZZH)Z 0.8:0.2:0.05(=2mDBTPDBq-
II:NPB:[Ir(tBuppm)s(acac) )& ZF&&grt. 2343=(1113)9 FAE 40 mE AASATH. 3= (1113) o]9

Sk7] 3 132 7] 71ARE npep o] sto] A2 g AYRE 11 9 g dAWE 129 AYWE F2E UE

% 13

Mg | 3z | %z - Ao g | A2 ER | A2

B3| R |4e8 = w5 |0 lzus| 8

TOS

ag L 2mDBTPDBa-ILDPA2SF [Ir(tBuppm){acac)]
dope | 10 DB”(:UZ';MO‘ BPAFLP 0402009 ’ ImDBTPDBG-! | BPhen | LF | Al
=25 10 o 20 nm 10 nm Wom | Thm | 200 0m
11 40 0m 40 nm
e i 2mDBTPDBo-ILNPB{Ir(tBuppm);(acac)]
agpie | 0 DB”{_’&;“(’* BPAFLP 0502008 2DBTPOBe-l | BPhen | LF | A
== 10 nm - 20 nm TRERAN 10 nm 200m | tom | 200 nm
12 40 nm 40 nm
A o715 FHste 228 BadgleA], ol W dYWES di7]d =FHA x5 oA At 2
T, olE g dYWES] A 545 SASAT. SALS AL (25CAA FHE 7] FellA) AAE
th= Aol fol g
T o478 g AEWE 11 9 3 dHE 129 AF UE-3E 5L EARY. E 4794, TtEFES AF
D (/o) & HERNH, A2HS §4E(cd/m’)§ etk = 488 19] A3 e 5SS AP & 48
AN, 7H2FS AGWME dehie, ARFS F%(cd/m)E HeEbiT, = 495 7] Jr-dF £8 549
LAt = 49004, 7FREFLS 3= (cd/m)E UERH, AZFS AF 58 (cd/A)S HEdY. = 50 1
o] Fx-9y ¥x a§ 5A4S Yepdt.
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[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]
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[0484]
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T 5094, 7t2FE I Z(cd/m)E UERY, AlZ2E5HS 9F A a&(%)S YERAT
F7FR, 3171 & 14+ 9F 1,000 cd/m'e] 3 mellA Zhzbe] Wb AHE 11 2 W3y dZHE 129 Hd(V), A
F A% (mA/ar), CIE A% HIE(x, v), 3F E&(cd/A), AY E&(n/W) 2L 5 A2 E8(%)S YEIT,
X4
By [BRUE | Mcmm | wc | @mse | muss | U7
s} ke TS
) | (mA/emd) ) (cd/m) | (cd/A) (Im/W) ox(f%)gg
U ABHE L | 929 17 (0.43, 0.56) 890 52 56 15
gL daHE 12 | 28 10 (0.42,057) 820 84 95 23
T 512 0.1 mA9 AFE SI7tste] @2 w3y dAgwE 11 ¢ @ JdUE 129 Uy AFEHS TAG.
T 5194, 7t2FE 33 (m) S YElY, A2 &% (4 @) E debdY. ® 149 YERA wle}
Zol, 890 cd/me] 3= wF dEHE 119 CIE M= HIX+ (x, v)=(0.43, 0.56)°] o, 820 cd/m'2
M3 Ayes

I EolA W JdydE 129 CIE M: FIFE (x, y)=(0.42, 0.57)°|3dt}.
1=

o]
[Ir(tBuppm)s(acac) |ZHH Frefehs 54 wgs o dodE 11 3 33 dguE 1225 dduds A

p s

i

50025 o 4 Qi Hhsh gol, W AelWE 11 %L WY AYWE 12 47 AF

1' =]
L,:‘
he
k

S
o
XN,

Zhzbel bg AWHE 11 3 g AHE 12004 AAd 13¢] 7]Al¥E DPA2SF HEi= NPB, 2mDBIPDBq-I1I %
[Ir(tBuppm)s(acac) & @3l ARggth.  AAld 139] 71A18 vhe} o], 2mDBTPDBg-11 % DPA2SF B+ NPB

of E3 BAY @Y AAEH(U)FE oY AHEH)E Wgd IA v|dste e uayIHE
[Ir(tBuppm),(acac) ]9 &5 ~HAEHA ] F4 WMEe} A FHAT. wF JYuE 11 2 4 AgdE
125 747t $3HE AHgete] dUAE olFAIZIER oA o]F &&o] ki, 1E|ete] oF ¥z o] &
Aoz agct. 53], 2mDBTPDBg-11 2 NPBe] &3 &do) W A= E LS 2nDBTPDBg-11 2 DPA2SFe] &3t
=do B AAEYEY F4 owee ¥ A SHdn. aeR, w3 duE 2E 9 2 3E ARSE
o UAE o]FAl7IER WF ddE 118t o] o) F&o] t Ewow, 1]dte] Ut Aol & A
o7 nHET. wEUIAR A 13049 ARE FEdIA, Aq7|FEe] W ~HAEFHS] 979 oA gl
T 2 E A HA oA FoAe F4 MEe] 99 oA Ale]e] Aol 0.3 eV o]akl Zlo] mbgh
2k o= uhe Al

B A, A1) f7] 85E (2mDBIPDBg-110] a1%) S WAA71A] ¢har ©@3] #29) f7] SES WA
A7 (DPA2SF thAlol NPB A}&) 3712 98 oz} §8o0] =e uls) AgHES Axc},

4] A B oumel shbel AAFHS] Agel Sletel 9% P GEol ¥ AYWES AL & dvke A

® ool A, B odge] shtel AAdee] Wy AemEd Agd 5 Qe Alel £/ GFE, 29 {71
S R A RFEY 2P ot % 52 ¥ % 528 FEde] JAR.

2 A do ALgE 91 31HE-S [Ir(mppr-Me)o(dpm) 1) oltt.  #119] #7] 31gHE< 2mDBTPDBq-11 % 2-[4-(T]

]G A48 A 11 Lol I P DBIBI T =) 2555 3 Aol AHgaie) . 3 Aol
A4 XJlZA $71 shhEe 440 4B A N-(1-EE)-N-sl dobul e S el w ol (ko] s 1 -INATA) o] T}
QAo AEE B4 LA Sl AR A7) el AsE B sLAe cdrA g

w
g Aol fol @
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[0488]

[0489]
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[0491]
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[0493]

[0494]
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@ O
g@@@ 3, O

Bodo
@f o

2= 2
<EF AFAEH>

o

% 52a ¥ X 52bv A7 [Ir(mppr-Me).(dpm)]9] TEZ2Wgt & Fof Q17 33HE
E Algtth, F4 29 EYLS 2Q]-7kA] &
0

2pe)-7HA] F4 A EF (0]8), 7HHS]
A .093 mmol/ £)S Ao Ao W A

B FE=A(V-550, A2~ 5EH 0]
B2 Ao A St 3Tt.

g A~ EY>

% 52a @ X 52b Z47b A1) 7] 3HE9 2mDBTPDBg-119] whuke] whsg A Ed (g AF9EY 23), 419
7] #3HE< DBIBIm-119] Biute] whbg ~#AE (g ~AEQ 24), A2 F7] =<1 1'-INATAS] Bhuto)
g A e (g AHEY 25), 20DBTPDBg-11 % 1'-INATAS] &3 &9 ututo] uby /\«ﬁq Ay AwME
F‘é 26) U_ DBTBIm-11 m 1' TNATAO] Q;%L E;dvq HPU]—J HL%- /\_zﬂEEJ(uL%- /\_rﬂEFH 27) ]z}l—u} = 52a

A, 7AEFe HF(m)E YEhE, AE2ES B FF A5 0 ) 2 Y AE(YY @ohHE
UERITH, & 520914, 7FRES oluR|(eV)E UEhHY, ARHS B FF A5 O - ) 2 Y %
(91°] who])E vpehir,

%= 523949 &4 AFEHoRHE & 4= g vFel o], [Ir(mppr-Me)s(dpm)]2 <F 520 mmollA ¥ S

Mes zhev, oelgh 5 M= g A7 7ojshs Ao add.

2mDBTPDBg-11 2 1'-TNATA®] &3t B9 g ~HAEH(CHY ~HAEY 26) 9 DBMBIm-I11 ¥ 1'-TNATAS] &%
Bdo] wsg AAEJ(LF A~9EY 27) 27 §7) FE dme] weg Ad E"Hiﬂr 1= IR Q= B2
UAollH 1ag zte Aoz wdgrt, o] 2mDBIPDBq-11E 1'-INATAS} £3&to] o 71220 FAHTE A
S Yepdith. Eg, DBIBIm-11E 1'-TNATAS} &3tsle] of7|aEo] P rts AS vepdt.

77ke] B Bde] g AdEY v Wgd A 7198k Ao® me¥ = [Ir(mppr-Me)(dpm) ]9 &
T 2 EQAA FF WS A FHEHE Aow W, skl 2mDBIPDBg-II % 1'-INATAS] =3 &
2 2 [Ir(mppr- Me) (dpm)] & E3¥ste &3 %‘fﬂﬂdé 9 DBIBIm-II % 1'-TNATA®] &3 &2 9 [Ir(mppr-
Me)o(dpm) 1S XE3eh= g LYW EE 247t £3 B4 9 ~FEF 3 G 33E] 5 ~FEF Ao

o ZHe Agete] o JEAILE oA ol FEel ¥E Zow Uedth wed, 9% 3% &

ol w& T Adgn

= =

=2y ~AEY 269 WIART F¢ HHCOH Eﬂ R ] A= A %HS =
270] H o3t F 2FER] F W= AR FHEUE
Mol F3(eF 520 oA e &Y H3) R g AHER 269 ¥
HAEGo A F5 =] (e 520 moll Ao &4 ¥=) @ wg ~¥E

W ~dEY 26 2 g ~dEY 279 93 Alo]e] ztol DBIBIm-I1 ¥ Al19] #7] FFEZA AMEH
omDBTPDBg-112] LUMO %] A}ole] zfol& <ldt Aoz m#HATt, FAZFo 2=, 2mDBIPDBg-119] LIMO F9=
-2.95 Vel ®WHA | DBTBIm-I19] LUMO & -2.52 eVo|th (A2 £3F HATF(CV) &Aoo 9 ste] Axbsith).

H
DBTBIm-113 2ZnDBIPDBq-118T}H o 3o(v] &) LINO #$18 271 oj#el, HOMO F917F & 1'-TNATAS)
DBIBIm-11°] &3 Bde] W Ay Y 11 spgoA 3ag 2% $e(5, 23 29y 270] 33 ~
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[0496]

[0497]

[0498]

[0499]

[0500]
[0501]

[0502]

[0503]

[0504]

[0505]
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AE 2610 O &2 AelA A5 2t=) Aew ugEn.
7] 714 DBIBIm-11 2 1'-TNATAS] &% &2 2 [Ir(mppr-Me);(dpm
Aol g ~HEY g G SgEY FF AHMEY Alold ¢ F
wl [
=

2mDBTPDBg-I1 2 1'-TNATA®] &3 &= Ir (mppr-Me),(dpm) | Egst= W33 Ao

o
e
o
o
fr
T
5
2
)
2
m
iy
ot
o

go] o ¥ Aom etk mebd, o 9 gl B U deWEES 9 5 Atk AL AAG
o.

Akt B ANGE ALY §71 SR 2 A2 7] SR EF BAY w3y 29=Y 2 QY PR
Fa 29ER Alolo FHo| A29] #7] SFHL WASNA @a sl Al f7] FFES WANA FIHA
7 5 Qe oz HAAY. BAFW, AY FFE WY AYCRP 2 JodFE 5 2A=PAN F
G omsel 42)S WANIE AR wesl ALY f7] SRS MANA FHE I F Ye =
e 9L + gom agm, 9% P4 Ghel Fu 1ely $9e] 71 WY AYWES AL & dnks AL
thehdct

Ao 16

B A, 2w e shue] AAIgE o] g AU EE = 165 FEse] VAT, 2 AAddlA A}
S 2l A7) AAldlel M ARgstER, of7]A 1] shebA L it

B AAee] g AP HE 13 B g A E 149 Al WEs sh)el Z)Alstat gt

S, 7 71110009 9] 11509 BEL Zug]
15 37

o olapel Bsho] s Aware Ale A
=(1101)& A3, FA= 110 m= K|

S 2 mx2 mE AAS Ho| {2},
I o, 71110009 fof g AYHEE FA3r] A AAHYRA, V¥ ZHE B2 AMAGsta, 200TC

A 1A S 248 AN W eF A2 370 2 B ANaedn.

gstar, g S AA e 7ol 170l
172

2ok, ALY "A=110D) 0] AlEE Hol ol E FFeteE A19] HW=(1101)0] AT 718 (1100) S e F=
AW % Bdel RAAAY. AF ZF AU S ok 10 Paw AAATH. 135, BPAFLP 2 4

AN A A1e AF(110D) 9] Sl FF FAS(11DES AT, AF FYS5 (111D 9

FAE 40 m= AL, BPAFLP o] AtstEe|H o] FeH|E 4:2(=BPAFLP:tslE | B ) 2 - 3}qltt.

[e5

I v, Ae FAsA1De 9ol BPAFLP FES 20 mel TR FAse Ay sES(1112)=

B <-0], 2mDBTPDBg-I1I, 1'-TNATA 2 [Ir(mppr-Me).(dpm)]S FSZHAA AH¥F FH5(1112)9 ol TFZ
(1113)= A3, o714, 2mDBTPDBgq-II © 1'-TNATA i [Ir(mppr-Me).(dpm)]e] SH|=
0.8:0.2:0.05(=2mDBTPDBq-11:1'-TNATA: [Ir (mppr-Me),(dpm)]) 2.2 ZA3}Act. FZ(1113)9 F74A= 20 m=
A5k
F7hR, HE(1113) 9] 9ol 2uDBIPDBq-119] BHS 30 me] F7Z P48t Ale] Ax 565 (1114a) S I
3ttt

I 9, AlY AR 435 (11142)9] 919 BPheno] TES 20 meo FAZ FASte] Al29] A =435 (1114
b)S AT,

F7I2, A29 A FEHEF(1114b)9] Yol LiFY FES FZ o] 93te] 1 me FAZ At Ax FI=
(1115)& gAsksid.

npAto 2 dFEuE ES S 95l FE 200 me] FAR ARE=ZA V)EshE A29 d(1103) o=
A @Atk elete] 2 AAjde] g dYWE 138 Axslt.
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[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

[0518]
[0519]

[0520]

[0521]

[0522]

[0523]
[0524]
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W deWE 14

ksl AgHE 149 W33(1113)2 DBIBIm-II, 1'-TNATA 2 [Ir(mppr-Me).(dpm)]& FZ=ZAA A Tt.
o714, DBIBIm-II o] 1'-TNATA o} [Ir(mppr-Me)o(dpm)]2] S&H|= 0.8:0.2:0.05(=DBTBIm-II:1'-
TNATA: [Ir(mppr-Me),(dpm) ) 2.2 ZA&3ith. 2333(1113)2] FAE 20 m=Z A3} o,

E 19 ALY A% 45501142 S BEHG.
g A WE 133 $AHR g0 Az,

DBIBIm-119¢] &S 30 me FAR FAste] g o
Z(1113) 2 A1) AA 45 (1114a) ]9 A

rlo E
mE FE“

A7) e S @AelA, S AF A1 Wl Qlskel AAERTE Ml felan,
&7

| ¥ 155 7] 7143 ule} o] sl A g JdEdE 13 2 4 AzWE 149 JdEd %2 YE
A=
3% 15
oo
me | ¥z | w3 - R1g| Bk j‘x—r‘ B | Hed
= o= SAZ =ee 242 :Ax FU5 | HI
a T55
813} ; 2mDBTPDBa-IE1~TNATA r(mppr-Me)y{dom)]
;;w 1150 BPA(F_LH)M‘ BPAFLP bpgaand sl InDBTPDBe | BPhen | LF | Al
EEE= 1 110 0m oy 20 nm R 30 nm 200m | tam | 200nm
13 40 nm 20 nm
93} ; DBTBIm=II:1 ~TNATAlr{mppr-Me);(dpm)]
s | T BPA(F:?;;“O* BPAFLP (_08,02‘00: ! DBTEInl | BPhen | LF | A
SIS 110 m ’ 20 nm TR 30 nm 00m | Tom | 200 0m
14 40m 20 nm
A Y715 FHste F2H dtagols, ol i AZWEES iyl =FHA FEF BX AsdT. I
T, olE WY AYHES FF EAS FAHSIAT. SHE HA2oA (25TANA FAE 7] FolA) HAAIES
o= Hel #93,
T 538 O dEWE 13 2 @4 AgWE 149 AF WE-Ir EFS EA3Y, k5304, NtEHS AR
U (mA/ca) S UJERY, AlZ25S 3% (cd/m)E YERAL. = 545 29 A3 EAS =A%, T 54
ANA, 7hESHES A4S Yehi™, A25E Jx(cd/m)E HERAY. = 555 19 Je-dF 58 54S
TAE. = 554, FRELS IR (cd/m)E VB, A2Ee AF 58 ( cd/A)& YeERdTE. = 562 1
o] F&-of YA A& EFS YEAY. & 5694, tEFS FZ(cd/m)E YERY, AZFS o I

dlHE 13 3 Wy dUE 149 HH(V), HiF

F7F2, 371 E 162 860 cd/m'Y] oA zZhzbe] Wt o
AL & (In/W) & &5 A 280 e,

E(mA/er), CIE A% HxE(x, y), AF &&(cd/d), A

i 16
o | BR2< | aedn | ose | mpss | vume | 2%
W o) | Gy | ) | A | W) | S
SYAAREB| 31 | 29 | (053.046) | 860 | 29 30 1
YTYAMEU) 38 | 15 | (053.046) | 860 | 58 4% 21

T 572 0.1 mo] HRFE AVISEY] e g AHE 13 3 g AYHE 149 By 2 EYS EA T
= 57AA, hRSS HEm)E HERE, ARSS 53 AR @) E vEdg. ® 1601] R whet
Zol, 860 cd/me] F:ollA Zhzbe] i ejwE 13 B g dWE 149 CIE Mk #HEE (x, y)=(0.53,
0.46)0]0tt.  olefd A= g AguE 13 3 BF AYUE 142FF [Ir(mppr-e), (dpm)]OETEi i
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[0526]

[0527]
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[0531]

[0532]
[0533]

[0534]

[0535]

[0536]

[0537]
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rr

727t A

560.SHE ¢ Qi uhsh gol, WY AWE 13 % WY AWE 1

Ju

Zyzre] Wby AYHE 13 9 3y AYHE 1404, AAld 159 71AE 2mDBTPDBg-II %+ DBTBIm-II, 1'-
TNATA 2 [Ir(mppr-Me),(dpm)]& 3F=o] AF&3ct. AAld 150] 7|18+ ule} Zo], 2mDBTPDBq-11 =
DBTBIm-IT 2 1'-TNATAS] &3+ B9 wtg ~HEY(of7]2HEe] W ~IAEF )2 Wgo A 7|3t A

2= [Ir(mppr-Me),(dpm) ]98] &4 =~FEHAA F¢ M9} T4 SHE. @F dAWE 13 9 9
2] HE& 283t dUAE o] AT ERZ ouXA] olF afo] =i, 1Esle] F x|
Fo] =& RoZ e FET. E3F], DBBIm-II L 1'-INATA®] &3} Z#o] w3 ~ANEHL onDBIPDBg-11
1 i

ot f& o

anj ){E Fo{t

CINATAS] EF BAel My AfENY 4 WEsh o 24 ARG, aen, 99 AYUE Us
3L Agstel qUAR oBAVER WY AeWE 130y} oA o)F EEol A, agste] FA
ol §& Ao aAdd. AR, G4 5949 AE FE, |l w samilel 3
20 oA 2 Fo sAEdale] 24 AUAZAA B4 Wsel =10 A Aelsl Tl 0.3 oV o3t
2 Aol uigrE Ao WAt

E AA oA, F7E 95 U Jgo] Fo 3 dYHEE A29 #7] 3eHE(1'-TNATA ) S WA
ﬂx] %3 s A19 §7) SES WA A A (20DBTPDBg-11 thAle] DBIBIm-I11E AF&3}) A=t}

7] Asbe ool shhe AAFEe gl dstel 9% P Bl ke AYWES UL F Arks A

w Aol AbgE 9% SHEE2 [Ir(mppr-Me)s(dpm)Jolt}. & AAlejel]l Abgd Alle] 7] e
2mDBIPDBg-110]t}.  Al29] #7] 3E<1 PCBNBB 2 9-3i'd-OH-3- (9~ d-9H-7F 2 0}E-3-% ) 7F 2 u}E (oFol :
PCCP) 9] 2F5 & AAefolM ARgatn. 2 AAldol] AFE3E w3e) Bt s spylol AARTE. ] Al
of AHEE =R SpetA2 7| AR Aol fefditt

.
<FF ~FERD>

T 58a ¥ & 58be 27t [Ir(mppr-Me) (dpm)]¢] TlE&2=2de &4 S 13 33t
2LQ)-7kAl F 2 E- (o]}, 1T
B F=A(V-550, A== A
B2 AZolx SAs3T.

P

ol [Ir(mppr—-Me),(dpm)]9]
AL =7FA]

] O
.093 mmol/ € )% Aleg Alof €2 A

<Ig A EE>

% 58 58b= ZH2F A19] f-7] #3=<] 2mDBTPDBg-11<] wiute] g A~AER] (g ~dAEH 28), A29]
71 5}6“3 ¢1 PCBNBBS| whuhe] wlbsg M—ﬁEFé( g ~dEY 29), A29 7] 3§EgE<Q PCCPY] ‘#2‘94 g~
(

»ﬂ

4‘45%(%% 2#EZ 30), 2mDBTPDBq-11 % PCBNBBS] =3 & o] wiuto] whag ~dHEH(Wg ~AEY 31)
2mDBTPDBg-11 % PCCP2] &3& 9] uiute] wty AfE (g ~HAEY 32)8 TAST, = 58a0A, 7[2F%

-1

()< dehle, AR5 2 EF AF e ) R FF FE(L] w9)E vehick, = 58pell A,

A2Ee AUA () E dehlin], AREe 2 E3 A% O - ) L EF FE(L @D E dehdct,

o

F 500 moll A ¥ S

rr
ol

= 58acAe] Fg AdEYOoRAEE 4 5 gl

15

ulel 7o) [Ir(mppr-Me),(dpm) ]S
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[0539]

[0540]

[0541]

[0542]

[0543]
[0544]

[0545]
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[0547]

[0548]

[0549]
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[0553]
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MES 2 oY@ §4 sl wa 25 Jdes Aew mejud

2mDBTPDBq-11 & PCBNBBS] &3t E-go] wg ~dAEd (433 ~=Eq 31) L 2mDBIPDBq-11 ® PCCPe &3 &
Ao Whg 2AEH(EY ~HEY 32) 4742 §7] shgE dEe w9y ~AEHRY ¢ 1 33 (H W2 oY
el A HAE 2= AHowm wE ATt o= 2mDBIPDBq-IIES PCBNBBS} Z31sle] of7]|zHEo] FAHE AL o}
Epdth. 53, 2mDBIPDBq-11E PCCPo} &3sle] o7 &&Eo] FA= = 28 el

Zrzte] &35t Bdo) wag A#E] dg= @ A 7|ste Ao mEEE [Ir(mppr-Me),(dpm)]e &
¢ 2HEHo Ao T4 W= 2 1S 2t Aoz wE Y. 18lste] 2mDBTPDBq-1I 2 PCBNBBO] =3 &
2 5 x|

4 2 [Ir(mppr-Me), (dpm)]° Xl g JdHE ‘;‘ 2mDBTPDBg-11 ¥ PCCPe] &% &2 2 [Ir(mppr-
Me);(dpm) 1S E3Hsli= 233 AgWEE 747 23 4o w3 ~dEed 9 o3 3gEo T4 AFEY Aol

o e Agete] oUAE o FAALE AUA ofF Efe] ¥& Zow Urhdth mekd, 9 9R &

4>

A7} 24 o= WbekE olWl A 3 E T JlEnE FgEo] or|FRES A E A1 9 A29 7]
e F stuEA AREE F odvke AE dehdd

A, 8 713(1100)2] el 1TS02] ZES =HAHE Wy st Pt o=z 7lFshe Al A
F(1101)S FAEEY. FAE 110 m2 AL, A= HAS 2 mx2 mz A4 ol F2l3t).
I g2, 7]%(1100)2] Qo w3 AYHEE wom A AAGYRA, 7]F FAE B2 AAsk, 200C

A1 ARE BRE RS AAIE F IV 2E MYE 370 = Bt AAEIT

O, EE oF 10 PR ARAR A SF AA Vs m9eta, e SF FAe] sFdAeA 170C
A 30 ol A e AAE F, 719H1100)E oF 30 # B9 HAAIRT

2ok, ALY =110 0] AFE ol ol E FeteE A1 xf_L(1101)°] AzE 719(1100)S AF F&

oF 10 Paz ZPAZATH. L%, BPAFLP 2 b

el
= E =

S BA(V)S XA ALY A=(1101) 9 o A¥ FY=(1111)S A6k AT FHS(11D) 9
FAE 40 mZ A A3k, BPAFLP o] AtalE-glB o] S2n] S 4:2(=BPAFLP: *Pg}%illﬂ_tﬂ)i zA3 9.

I gg, A¥ FISQ11D)9 9ol BPAFLPY] ZES 20 me FAR A4S AE $E5(1112)S
skt

t=ro], 2mDBIPDBa-11, PCBNBB % [Ir(mppr-Me),(dpm) & &SHAA AF 455 (1112)9] flo 33 (1113)
< YA 7|4,  2mDBTPDBg-II o  PCBNBB  tj [Ir(mppr-Me).(dpm)]¢]  F&H| &

0.8:0.2:0.05(=2mDBTPDBq-11:PCBNBB: [Ir (mppr-Me),(dpm) ) 2.2 Z A3}y, H3F3(1113)2] FAE 20 m=E
A5k

F7F2, 23E(1113)9) 9ol 2mDBTPDBq-11, PCBNBB 2 [Ir(mppr-Me)o(dpm)]& &52rA|7A w333(1113)2 ¢
o A1Y AR F£4=(1114a)< FAsPT. o714, 2mDBTPDBq-I1I © PCBNBB i [Ir(mppr-Me),(dpm)]¢] =
U2 0.8:0.2:0.05(=2mDBTPDBq-111:PCBNBB: [ Ir (mppr-Me),(dpm) 1) &2 A3tk Alle] AR 53
(11142)9] TAE 40 mz HAATY ).

I ge, Al AR $£4Z(1114a)9 9ol BPhend ZES 10 me FAZ FAste] A28 AR £4Z(1114
b)S AT,

F7h2, A28l AR $5F (11D Slol LiFel DS FFl ostel 1 mel TR FAsk] AR FAF
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[0561]
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[0563]
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[0565]
[0566]
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mAeto R, geulE BEe Fad olste] 200 me] FAR A=A JEE Aze] (1103024 ¥
gk, aElske] B AAlele] W AWE 158 Axssict.

g A HE 169 w33 (1113)S 2mDBTPDBg-11, PCCP 2 [Ir(mppr-Me).(dpm)]E& 3ZZAA A, o
714, 2mDBTPDBg-II ] PCCP ] [Ir(mppr-Me),(dpm)]e] ZEH]|E 0.8:0.2:0.05(=2mDBTPDBg-11:PCCP: [ Ir (mppr-
Me)o(dpm) ) o2 Z4dagder. w33(1113)9 FAZ 20 mz AAEAr). 2333=(1113) o]9je] AR w3}

BeAWE 159 FAMG P02 Az,

o[N‘

7] & 172 A7) ZIA% vhsh 2ol sho] Yo WY AelWE 15 L W AYWE 169 BelWE FxE Lhe

x 17
o o M2 sy | Hee
W o= | B EEE momcses |an | o |
M3 | 7Yz | *E2 can | FUB| B3
Too
o 2mDBTPDBG-ILPCBNBB: | 2mDBTPDBq-ILPCBNBE:
;E‘T‘HE 1ms0 BPA(F_LZ’;“O* BPAFLP|  [Ir(mpor-Me);{dpm)] Drlmepr-Mel(dbml] | BPhen | LF | A
1':"5 ST ] 10am 0 ""m 20 nm (=0.8:0.2:0.05) (=0.8:0.2:0.05) 0nom [ 1nm | 200 nm
20 nm 40 nm
" 2mDBTPDBG-ILPCCP: | 2mDBTPDBo-ILPCBNBB:
;‘I“’ e | ITSO BPA(F_Lf '2“)‘"0‘ BPAFLP | (rimppr-Mel{dpm]) lrlmopr-Me)y(dom)] | BPhen | UF A
BE= | 410m ' 20m (:080.2:006) (=080.20.05) 10om | Tom | 2000m
16 40 nm
20 nm 40 nm
A2 O71E Fche FRE g, o5 g ARES 7] =EFHA @ BA Agsiit. 1
T, o5 Wy deviEe AF B4 ST, FHL AeolA (25CIM FAE ty] FolA) A
the el frel@tt.

S
flo
=9
u

T 59% g ddE 15 9 g AWE 169 AF UR-3% 5AE =AY, ® 59904, 7=
E(mA/cm)E e, AZ35E 3% (cd/m)E JEdT, = 60 29 AY-3% EA4S ZAET. & 60
A, 7tEFHLS AY(WV)E HEUY, AME2FS JE(cd/m)E HERAT. 612> 19 IL-AF &8 54
T 61lA, 7REHS I%(cd/m)E YERY, A2FHS % S (cd/N)S YERITH. E 62%

w9 dA &8 5EFS vehdt. = 62004, 7tEFS X (cd/m)E YERY, ARFS R dA

Zhzbe] Wy AWE 15 9 wY ANE 169 ALW), AF

F7 2, &7 E 18L 1,200 cd/m'el 3= 1)
B2 a8 (%S Ve

Az
U (mA/cr), CIE M= HE(x, yv), AF &8 (cd/d), Y T8 (n/W) 2 ¢

3 18
By |BREE | wesn | de | mRsE | pEse | o
W) | eaend) [ Gy | i) | ean) | W) | T
SHAUAELS) 30 | 17 | (054.045) | 1200 | 67 70 2
STUAMELE| 30 | 17 | (054,048 | 1200 | 69 7 %

)

63& 0.1 mA®] AFE <7kste]l d& Lg ALWE 15 9 L3 JLWE 169 g AAEPS wAG
6314, 7&#—: ()& e, AR5 54 AR ©9)E vebdr. 3 18] ek wke}
Zol, 1,200 cd/m'e] FmelA w3g dHE 159 CIE M= HEE (x, y)=(0.54, 0.45)°]3L, 1,200 cd/m'9]
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[0573]
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[0575]
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ArelM w3 AWE 169 CIE M= HEe (x, v)=(0.54, 0.46)°]0tk.  o[#]g Axh= [Ir(mppr-
frefshs edlA A gs g AYWE 15 3 0y AWE 162 E AU A

F 18 % =59 WA = 622FH & ¢ gl wpek Zo], g AYWE 156 9 B duE 162 747 AR
agol =1, AY agol o gy g FA a&o] Eut.
zbzkol g AYWE 15 ¥ g AYHE 1604, HAld 17 7]A¥ 2mDBTPDBq-II, PCBNBB X+ PCCP %

=
[Ir(mppr-Me),(dpm)]& wP=o] AL}, 2AAd 17¢] 7]A)8F vpe} Zo], 2mDBTPDBg-I1 2 PCBNBB X+ PCCP
o] 23 EFo g ~HAEG(A7]AES] Wy A~HEYH)S W A 7|osls AoR AEE= Ir(mppr—
Me)o(dpm) ]9 &4 ~FEHAA S5 Megt & FHS zZerr. 33 dedE 15 4 33g JdZYE 162

7} FHE Mgl UAE o BA/ B oUA o|F Ffe] wa, elste] 93 P} wfol

2 o Aow
SEEES

AL, B AN6E B85 olus) SEE(POBNBE) E FEulE SUTRCP) g 7 FEe BT
S ogov Tela 9% G EEol e WHES 92 & Atk 2e vk,

37 Aske B owde) shtel AAPHe] H8o] olste] 9y P GEol Be AYWES AL & Yk A
2 vhehaict,

Frare] 1

A7) Aol A ALES Fr1EE 2AE (OFHMEAEYE)H| 24, 6-gH I H| YY) o]l F (111 (EYE 3
1] 22 [2-(6-71d-4-3) 2] v] T - 1 A3) T - 1 €12, 4-F ) @ UFE- i 70,0 ) o] 2] 5 (111)) (ko] :
[Ir(dppm)s(acac) )2l A E 7IAStt.  [Ir(dppm)y(acac) ]2l +FE d}7le AAg),

=] -
o

{Ir{dppm),(acac)]

wHA 10 4.6-dsd 2] r] (ko] : Hdppm) o] A

$-A, 5.02 g9 4,6-tF229gv|d, 8.29 g2 HLEHEA, 7.19 g9 TAYEE, 0.29 g9 293 A (E g
¥ ~3)Z3eb5 (10 (2] Pd(PPhy)oCly), 20 mee] & % 20 me] oMHEUEHS % J& | F2d Y ek
o Ya, ZH23Y9 F7NE ol2Zo 2 YAstgt. olgd W 8715 FxUa(2.45 F, 100 WE 60
B Zol zARsle] Zbdsiglul. 974, F=7ME 2.08 g9 HYEHREA 1.79 g9 ERIJEE, 0.070 g9

3 eN

Pd(PPh3),Cly, 5 m¢e] & % 5 mle] oMAEYUERS ZgxFd Yau, TFES YA Fx2943(2.45 Gk, 100 W)

2 60 & &t 2ASEY ZREEgitt. %, 55 o] &9d HUsta, fU15E HEREMEoRE FEIGT.
o] &95 22 AASAL, Sarltadlecs AxAZT. dERA $9 &AE ARG TE. o]

9 5 SF AATS &, 42 IFES A SuiEAN YEZRI e AMEste A A A9y 32w

= on ste] FElvd F=A) Hdppm(Sa A 22 58 380)S AJvh. Fxaus A&3F FAHe F

= st Al (vl =718 (Discover), Aol FFE# o] A (CEM Corporation) AZ)E AF&3F FHo TTJ@DP.

19] 4 WkE2) a-18 &b7)o] A A},

N82CO3 O
Cl

Pd(PPh;),Cl,

/jq + 2 - s /P
N CH3CN / Hy0 N7
B(OH), O

Hdppm
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A 2: H-p-S22-w|2[H] 2,6y gv gy ) ol 2] H (11D (k] : [Ir(dppm)Cl],2] 3H7d)

mee] &, ©A 1elA €2 1.10 g9 Hdppm 2 0.69 g2 AstelelF 3=
2 Z2aUe F7E ol2Zoz AR, 1
3]

%
T, F2EIH2.45 O, 100 WE AR 2ARE 1 AR $9F sk et BvlE SR AAY F,
< AFES AFsta, dEgEz AAstel 53 = [Ir(dppm)Ll].5 FATHAZA %, & 83%). T

Sk Ei_}_—._O_AI a-2

2 ICl-H,O + 4 .

2-0| A0 EHE / H0

2

(Ir(dppm),Cll

A 3¢ (oM E et EYE )] 24, 6-H o v ey E) o] 2] (111 (9Fo] . [Ir(dppm)(acac)])®] ¢A]

H&o], 40 me] 2-oEAloghE, TA 2014 B2 1.44 g9 [Ir(dppm)oCl]y, 0.30 gof ofAHolrE 2 1.07 g
o] RHIEFS SHRte]l A3t v Eepaddd 9a, v EEeadle] 3V)E ofZ2o® giAEelt.
%, 292,45 Gk, 120 HE AFE3 ZAME 60 & BoF AAlste] wkEAAY. s SF AASIe, &
S ARES USE2ZYee &3A171aL, AdRE Fdste] BEE&A4 245 AASGY. 4L oHds Eo o
ojA x3t AR MAsL, PAutavlgo R dERAZT o] NG AHsIgty. o] §H9 &
e S5 AAT 5, A4 uEA HEEEde 2 oY olAHEE 50:19] FIH|E AMEsh= AE|7t 2
A9 FzvEaYE FFES AASGY. 0%, gIFEade 9 it &3 &vlE Algste] AdAYstE

AAste] HA ks QRIA A BT (48 3205 AT w39 @A wEEA a-32 av]el AlARH

gl

0
i b

il

SA] ]ﬂ"g‘)\] a-3

CH,

CH3
2

[Ir@@ppm)2CIl,

Na,CO3

2-0 SAl0| B2

[Ir{dppm)(acac)]
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W 3ol Qe edA A Buel Ry 3
!

= f7)545 ZHE [Ir(dppm)i(acac) ]S o

;2 ot
i
rlr
=Y
to
v
ul
EY
ui

I NMR. § (CDC13): 1.83 (s, 6H), 5.29 (s, 1H), 6.48 (d, 2H), 6.80 (t, 2H), 6.90 (t, 2H), 7.55-7.63 (m,
6H), 7.77 (d, 2H), 8.17 (s, 2H), 8.24 (d, 4H), 9.17 (s, 2H).

F715% FE (oM EH A EYE ) U] 2 (6-1 € -4-5 ‘J_AE]U]E]‘%E)O]E]H(III)( Lop2
~(6-m " -4-7) 2] 1) T} - k AB) | -k C1(2.4-F BT QU E- k0,0 ) o] & F(111)) (ko] :
s FAHoE 7| AT}, [Ir(mppm)z(acac)]J TE 371 AA g

[Ir(mppm)(acac)]

A 1 4-vE-6-Fd I 2 m] (2 . Hmppm) o] 3

LM, 4.90 g9 4-FEZ-6-WEIYn e, 4.80 g9 HLHEA, 4.03 g9 EANIER, 0.16 g9 2930~ (
2ol d 2 23) B e (1D (2] - Pd(PPhy)oCly), 20 mee] & % 10 me] oPHNEUERS dFato] X v
gaFe] Ya, ZEpxaue] F71E o2 o giAEIYh. ol g 8718 F2TI(2.45 Gz, 100 MR
60 # Fol xAlste] spdslglth. A7, 2.28 g9 FHIREA 2.02 g9 EAIVUER, 0.082 g9
Pd(PPhy)sCly, 5 m¢e & % 10 me] olAEYEH S Zgfadd ¢ Y, EFES ofA] F2E9(2.45 Ok, 100

mlm 1m

NE 60 & Bk EAsjel shdstelh. aF, B o gl Wksha, dazzden FEddn. de
FEES $AT ER WINEH $891, Bl clofd Ea Y42 AYRD, PndFer Aand.
AL Fo BAL AR, o 8o BuhE TR AAT F, A4 SAA CEZEAE 2 A9 o
ABIEE 0:18] IR g

A7t A A4 ArvEddgy9E IREs 7(41%]0}04 sk vegrd
A Hoppm( L &AA A @9 =4, & 46%) S AT, S2GIE AT AR A, Sxdn FEAI(Y

7AW, CEM Zxe ol Ax)E AREE Aol Foldth. & 19 34 w4 b-1& 3}7] ol AAIE.

Sk EI_}_-_O_AI b-1

N32CO3
e Pd(PPha),Cl,
£ O s LY
HyC SN CHCN/H O o N
B(OH),
Hmppm

A 2: H-p-S22-n|A[H] 2 (6-mE-4-sld e ryuE) ol el (1D ] (2Fo] : [Ir(mppm)Cl].) o] FHA

I g, 15 mee] 2-olEA e, 5 me &, Wﬂ 1011*1
(IrCls - H:0) & 3HFdo] A2e vy Zetado] da,

F2(2.45 Oz, 100 WS AF&sH
FES derez AAsaL, o33}

29) 4 WgA b-2& s7]ol AT,

Y2 1.51 g9 Huppm 2 1.26 g2 A3lelz]Fw 3t
2 Fg2aule F7E olZEro = giAs)
/\]-E— 1 1\]7]— %O Z,:go]_o:] __g_ ] T;]— %_UHE za ] _]

ZAE {h A 7
R o 53 ZE([Ir(mppm)oCl], (&N B, $& 779)S AJTt. A

flo :{dt

(<3
b
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Sk };I_]_—._Q/K] b-2

2 IiCly - H,0 &+ 4 7

R

2-0|Z A2 / H,0

{Ir(mppm),Cll,

oA 3: (opME o EVE ) B 2 (6-m Y -4-s d vy ) o] 2] 5 (1T11) (2Fe] : [Ir (mppm)(acac) )] A

B80], 40 mle] 2-oEA|oEHS whA 2004 AL 1.84 go B3 HE [Ir(mppm)sClly, 0.48 g2 ofAHolAE
2 1.73 g9 SRIYEFS SF3e] FHE s Eaded ¥, Yy ZEaduge 3U)E olEo® A
shodeh. 2%, FEYT(2.45 Ok, 120 WE AHES 2AME 60 & SF AAIStY ¥AIZAT. &ulE SF A
Astal, 92 IFES tEEEA g &7, oiE Arste] B84 EAS AT, 2 o il
S o oJolx x3} A= AAS AL, ﬂ*}U}ZLﬂ’“OE AzAAG. ARAZ Fo §9& AqHsGit. o]
g GulE T/ AAT T, & AFES WA SuiEA] tE22uEr B ol ofAHOEE 4:19] F-ulH]
2 AMgEE At A Ay gEuEages X“ﬂ sk, %, gERadw 2 die] 3 &E Algs)
o AAAsE At BAss 34 B4 2208 ATk w@A 39§ whE2] b-3S shrlol A
=

¢

Tk }g_}_-_.;/ﬂ b-3

[ir(mppm),Cl],

Na,COs )
s

2-0| SA|0f B2

GA 3eA FLe A Rubo "ﬂx}ﬂ v B39 CH NR)S 24 AnE avldl ZAET. o5 An: )
=4 ZE [Ir(mppm)y(acac) & A= AL YEelAT).

I NMR. & (CDC13): 1.78 (s, 6H), 2.81 (s, 6H), 5.24 (s, 1H), 6.37 (d, 2H), 6.77 (t, 2H), 6.85 (t, 2H),
7.61-7.63 (m, 4H), 8.97 (s, 2H).

g7 AA el AR FUIEE e (OHEoHEUE)H A (6-tert-FE-4-s d v 2| v Tt E) o] 2] (111)
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(=& e
1) 2 [2-(6-ter t-5-8l-4-3] 2] 1] T - e A3) ) - 1c €1(2, 4-A B T] L E- 1“0, 0') o] 2 F (111)) (Fo] -
[Ir(tBuppm)s(acac)])d S 718, [Ir(tBuppm)s(acac)]e F+FZ dl7)o A A g},

o

[Ir(tBuppm),(acac)]

SA 1 4-tert-FH-6-3dv]2fr]d (k] : HtBuppm)©] 97

A, 22,5 g9 4, 4-tid-1-sdAe-1,3-T]2 B 50 go EFoI=E @Fve] Fate yx EZehkadd] ¥
i, FEaAe) 718 AaR gAsglt. ol#d wke 8715 7hdste wke &9E 5 AR Eol EFAIA
. A%, o] $S FASGER FEod XL, fvlss HEREMHLR FEAT. de filee =
223t AR AAsta, Fabviadlg e AxAZY. ARAR Fo §AE oAt o &9 v
= R AAR F, A7 ErlEA Gt 8ol opAlHlo]ES 10:19] FuH|E ARgehs Ayt A Ad AR
tEag 2 AFES At Jvd FE=A HBuppn(F4 29 B4, F& 140S Ak GA 19 F

g Wb c-1& shrlol A

Sk g_}_—.Q_/K] c-1

HCONH,
P —— “
HaC, °© HaC \JN
0 N
HaC
%~ CH, HsC CH;
HtBuppm

oA 2: Y-p-S22-uA[H]A(6-tert-TE-4-sd I ejujyyE) ol 2l F (I (2] : [1r(tBuppm),Cl],) o] 3t

4

2 o, 156 meo] 2-oEAeEhE, 5 mee] =, WA 1elA ¥ 1.49 go] HtBuppm % 1.04 g9 Istelels 3}
= (IrCly - 0)= #hp¥ke] A2s v Sepadel ¥a, Fekaade] $7]& of2o s diAsgin. 1%,

22,45 Gz, 100 WE AFES ZALE 1 AIZE Bk Falety] wbeA AT, &ulE SF/F AAS &, 92
FFES Y oAstar, gz HAASe] E& A& [Ir(tBuppm).ClL(FF2 &, F& 73%)S IUT).
A 29 A Wk c-2F SF7)el A ).
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[0614]

[0615]
[0616]

[0617]

[0618]

[0619]

[0620]

[0621]

[0622]

Sk 131_]_—._04}] c-2

. + “
2 IrClz + H,O 4 HaC )N
SN 2-0| EAJ0EH2 / H0
H3C
CHs
HtBuppm

[le(tBuppm),Cl],

ZIHSd 10-2021-0145855

A _3: (oM "ot EVE ) H] A (6-tert=-H-4-F D I 2] v ]} E ) o] 2] 55 (1T1) (%]

[ Ir (tBuppm),(acac)]) 9]

2.45
= dleh& }ﬁo}oq &9 o
&A1 7oL, Akl E(Celite)(gha FFol AM%

il §UE SR AL, 2o wAE
]

2

[Ir{tBuppm),Cl},

Na,CO3
-
2-0| = A[0| Bt

MR, & (CDCly): 1.50 (s, 18H), 1.79 (s, 6H), 5.26 (s,

2H), 7.70 (d, 2H), 7.76 (s, 2H), 9.02 (s, 2H).

e 4

_53_

=] =
FHEFR= 2 WS 531-16855), &FH|y 2 Alglo] E 9
£ v

KN
24 g4 PR AUTH(SE 680). A 39 3P g

11,

[Ir(tBuppm),Cl]y, 0.36 go] oA}

_:_‘tq_/KiLHA _1_712 o]_ejloi EHjﬂ—S},

aAste] whe AT, &S
s,

s 7 AA
o] IAE TEE =gkl
, ZuEl=(Wako Pure Chemical
TA R AFSAT A HEAE

Industries,

skl Ed=

@144 3 g2 AZAAANA EHs=

6.33 (d,

a1l

2H),

A A R

71 A Rt

6.77 (t,

2H),

o5 Avhe
6.85 (t,
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A7 AA oA ALgE 2-[3-(t Wl ZE] QA -4-A) A IO (£, A 7 52 (2Fo] : 2mDBTPDBg-11) 9] A w9
o

2-[3-(¥izE| e A-4-e) A 1t Ml [, Al HA 52 (ko] 2mDBTPDBg-11)2] &4
=) )

-[3-(H e es-4-)#d ]
] Al et

Sk A E}_}_O_)\] d-1

LA (ko] 2mDBTPDBq-11)e] A4 w52 d-1&  3l7]9

Cl

Pd(PPhs), Q O

2M K,COj5 ag. i K S O

2mDBTPDBGg-II

$4, 5.3 g(20 mmol)e] 2-F22UWIE[f, A]F=44-, 6.1 g(20 mmol)e] 3-(HYWlZE -4-) s d B ELE,
460 mg (0.4 mmol)9] HIEZI|2(EHHAIE23)Ze5F(0), 300 e EF4, 20 me] oge 2 20 me] gt

ZFe oM FE&NE 2 ¢ 35 FEkadd Ytk EFES ASstetdlA wwksie] ©@7)A7)aL, 35 EEkaAu]

o] F7NE AXE YASATE. o] EFES i TESIIA 100ToAA 7.5 AlZF Bt wRkslgity, Adgo=

WAl &, e EFES Ayste] WA AFES A, IS FFES B, e SA= A &

AZAFHT. L IAE oF 600 mee 129 EFqlo] &A=, AfelE E EZ A (Florisil)& &3}

o &9 olfste] e T4 ofiolg Adnk. D& AFHNE FFAZIAL, oF 700 me] ATt AE AREShE

Agvt A Ay ZReEOHIR ZASGIT. 129 EFAE AU &ulEA ALgEle] ARnEYIE A

Attt oME B deEs A2 A HIMe §, 2FT9E AR RAME AAEIT. 29, AdE E

gH u4E o3z g8k, 98 uAS AXAA 7.85 go WA BS 30% FEE AT}

27 BAstE AL 129 EF4 FolAe vad gl oy, WA HAEY] A8 EFoltt. F7t
, mAL ofE B ks T V|E f7] &) FolA Aotk 1A, oleh ZE thdek &= o
= A7 1A vkek 2 whegh el oste] 1 &R FAeA vk, FAFoRE, whgo] gnd

s x = A" 4

EZA(train) 3} Wl 23le], 4.0 go B> WA ks AASIG Y. Al s @A BEES 300TeAA
5.0 Pae] st#EElolA 5 mi/mine ofEZ 7Ale f&How LS. AAT, B EHL 3.5 go WA
BEaaA] 8 88%E AUt

a A7) 39 2P CH MR SJske] o #jd shgtEo]l Bk 2-[3-(TIMlEE Q. H-4-2)w D [ M (£, 4] 7]
w52 (9Fo]: 2mDBTPDBg-11)oleh= A& Akt

ge e 1 NR HeletE sh7lel A4 gt

I NR (CDCl3, 300 MHz): & (ppm)=7.45-7.52 (m, 2H), 7.59-7.65 (m, 2H), 7.71-7.91 (m, 7H), 8.20-8.25

_54_



[0635]

ZIHSd 10-2021-0145855
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