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A light-emitting element having high external quantum efficiency is provided. A light-emitting element
having a long lifetime is provided. A light-emitting element is provided which includes a light-emitting layer
containing a phosphorescent compound, a first organic compound, and a second organic compound between
a pair of electrodes, in which a combination of the first organic compound and the second organic compound
forms an exciplex (excited complex). The light-emitting element transfers energy by utilizing an overlap
between the emission spectrum of the exciplex and the absorption spectrum of the phosphorescent compound
and thus has high energy transfer efficiency. Therefore, a light-emitting element having high external

quantum efficiency can be obtained.
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A light-emitting element having high external quantum efficiency is provided.

A light-emitting element having a long lifetime is provided. A light-emitting element is
provided which includes a light-emitting layer containing a phosphorescent compound,

a first organic compound, and a second organic compound between a pair of electrodes,
Jz@“{>@g%vhich a combination of the first organic compound and the second organic compound
forms an exciplex (excited complex). The light-emitting element transfers energy by
utilizing an overlap between the emission spectrum of the exciplex and the absorption
spectrum of the phosphorescent compound and thus has high energy transfer efficiency.

Therefore, a light-emitting element having high external quantum efficiency can be

obtained.
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K EEFAEBE 1112 EHRBEBE 1113 & 1
YmDBTPDBq-II - PCBNBB - [Ir(mppr-Me),(dpm)] 8 & &
Il eI &S 0.8: 0.2 : 0.05(=2mDBTPDBq-II : PCBNBB :

[Ir(mppr-Me)2(dpm)]) - H FHE 1113 WEERXRER 20nm

BEE > OEHZXE 1113 £ #£ & g 2mDBTPDBq-II -
PCBNBB * [Ir(mppr-Me)a(dpm)] > ERE X E 1113 £ I 5K
s — B FEHB B 1114a - £ b » ¥ 2mDBTPDBgq-II -
PCBNBB * [Ir(mppr-Me)2(dpm) |8 EELLFHE S 0.8 0.2
: 0.05(=2mDBTPDBq-II : PCBNBB : [Ir(mppr-Me),(dpm)])
A BE—EBETFTHERBE 142 EERERS 40nm -

BEE CEE—EBETHEHSE 1114a Lt REES 10nm
) BPhen [ - R KN E_E FTH@EE 1114Db -

Rk EE_ETHEHHRE 11140 LR EEES Inm B
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LiIFER - RERETFTEARE 1115 -
B FSAFEBNE_E/ 1103 ZEEER .
200nm W SR - MBEXEHBO R RXTH 15- .

(% X T H 16)

BT 16 WRNEB 1113 £ % § 2mDBTPDBg-II
PCCP ~ [Ir(mppr-Me),(dpm)]ZK ¥ g% - #£ It * & 2mDBTPDBg-
II - PCCP ~ [Ir(mppr-Me)(dpm)]W E ELLHAE/ 0.8: 0.2 ®

0.05(=2mDBTPDBq-II : PCCP : Ir(mppr-Me),(dpm)]) -
BEXRE 1113 WEERER 20om- RTREXE 1113 Z
4 RAEZETH ISEENTARE -

EE HLOREERARES  HRAEHEMBEEETE
ﬁo

£ 1T RHELB LIRS REBSHNZATH 15 RBEXTT
16 B9 T #H & H -

=

[#17]
5— | mm |=m \ _ Fof gz (@
RE | AR jeE RORTREE va®. e €8
2mDBTPOBq-N-PCBNBB: | 2mDBTPDBq UPCBNBB: |
it TS0 Bpﬁg"o’ BPARP|  [rimpor-Me)y(dpm)) [ir(mppr—Me)y(dpm)) BPhen UF A
7"(':{4:15 110 nm 40 ;|m 20 nm (=0.8:0.2:0.05) (=0.8:0.20.05) 10 nm 1nm 200 nm
20 nm 40 nm
2mDBIPDBa--PCCP: | 2mDBTPDBq IPCENBS:
R/ 1Tso BPA("K ‘2')“0" BPAFLP|  [rimppr-Me)y(dpm)] Or{mppr-Me);(dpm)] BPhen | UF Al
FoAEL6 | 110nm 40 o 20 nm {=0.8:0.20.05) (=0.8:0.20.05) 106m | tam | 200 am
20 nm 40 nm

ERABHNFEHF  UAEZATHRENRKREAD
FREBXTH 1S REXTH 16 ETEH - AR HELE

BATHOIHEHELETHE - B4 EFZB T (ERF
- 108 -
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R 2STH A E PHETHE -
B SO RMBHRTH 1S RBLTH 16 898 5% E -3
Bt o EB 59 7 HERREREE (mA/em?) - T #
B A TREE (cd/m?) B4 > B 60 RHEE-ZEEME - &
B 60 - WE R RNE R (V) MM #EERTEE (cd/m?) - 5
4 B 61 RHERE-BRARESME - £@ 61 - M=
RO E (cd/m?) > T M B KR R E WM K (cd/A) - B4 B 62
@ TURENBEFHRERK - - EH 62 7 HMMRTEE
(cd/m?) - i #t @ & = 4 %5 B F M £ (%) -
o & I8 REBHTHE 15 RRAXTH 16 €5 E
1200cd/m” B9 B B (V) EWH % E (mA/cm?) - CIE & J& i
(x> y) > BW HE (cd/A) ~ TR KK (Im/W)FI 4 8 & F %

% (%)
(18]
R mww | mmm | RE | wwne | pegs | 29R
. (mA/cm?) . v) (cd/m | (casa) (Im/W) ®
BATTIEFLS 3.0 17 (0.54, 0.45) 1200 67 70 24
BIETCIFL6 3.0 1.7 (0.54, 0.46) 1200 69 72 24

B 63 RLERNTH 15 RBXTHE 16 4 0.1mA
MERABBENZHLE - E£8 63 b BEEFHE
(nm)  MBWERABABEMEEEM) B4 > Wk 187
B > 1200cd/m’ IR E TR TH 15K CIE & B iZ
£ (x y)=(0.54 - 0.45) > 1200cd/m”* B 5% B T K B & T #
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1573310

16 # CIE €& B 8 (x> y)=(0.54 - 0.46) - & L at 5 £ 7] Al
B U M 15 MB/HTHE 16 AR KENR [Ir(mppr-Me)z(dpm)]
W 18 & % -

wE 18 KE 59 FE 627 M BARTH 15 KFX T
Hh I6MEBERRE DERE - -HNBEFREEDHIRS -

EBXTHE 15 RBEXTH 16 > BEES 17 ATR
# 2mDBTPDBq-II - PCBNBB = PCCP - [Ir(mppr-Me);(dpm)]
ERBN%E - % EME 17 T4 » 82 2mDBTPDBq-II - PCBNBB o
B PCCP MEAMHBEHFHILZBBEERSYH F HOHE
Bl [Ir(mppr-Me)(dpm) B IR WML B P AT X B H B X E M
BAHWBRBKEWEBK  -FHXTHE ISEBERXTH 16 AR
FAZEBETHREERE  FUATLLUIABREERERRS
 BABMEFRERS -

4 ABHESATH  BRTHEBKLS W (PCBNBB)

L BOTUEREKEBRLSEW(PCCHE B EEEGY > A
HUESATREFRETGIHRETH - ()
wErmERTHM FEEHERBRAZTHN—M@EFGHX > 7L

BERANATEFRESTHTH -

(2 FH# 1)

MFT > " ELRERERSSFTEANEREBESY
M(ZBERBEKR)YE (4,6-— F & moE R )K (LD (B - & [2-
(6-% £ -4-1 If £ -«N3) % & -xC](2,4-1K = MW -x’0,0") #k

(II1))(# % : [Ir(dppm)i(acac))Ky & & #1 - LT » /" H

-110 -
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[Ir(dppm)a(acac)]®y & #& -

(Ir(dppm),(acac)]

Q@ sz s -FEwmGER : HippmW A R)
B EEXEFERENEHKBEBERFBA 5.02g 4,6-—
KMEDE ~ 8.29g FEMBE - 7.19¢ kB ~ 0.29g (=X H
BHYEE£E D& LY (B ° Pd(PPh;3)Cl;) ~ 20mL sk M1
20mL Z B ERBEBEPHEREBRBER - BFHHEEIK
FEZ& 28 R 8 B % (2.45GHz > 100W)60 S ERETMH - £
- ERBEFE-DSHRA 2.08g XTEME - 1.79g & B
~ 0.070g Pd(PPh3),Cl, ~ SmL sk f1 smL Z fE © H # B % &
® EHRBRBEREHAMKE(2.45GHz  100W)H 5 60 & & # 17 10
B RBR BAMBZIBERITEBFBERE N - & F &t F W
- BN ENRAKEGRLAARBELR HEELERBRZ
® O BERBEBE  BIBRWBHRZEZSEYL  BERE®EME
INBRYEBYVRBREGACREERA _E&FRKEFEEMAB A
Kbk HR BIBEWEY Hdppm(EBHBEBH K » E
R O38%) - EE > HRBERY r ZFAMESREE(H
CEM v & ®3& » Discover) - £ B 1 MWE R FH X (a-1)E R
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Na,CO3
Gl Pd(PPhs),Cl,
3O s 1
AN CH3CN / H,0 (@-1)
B(OH),
Hdppm
(B 2: Z -p-8 - [¥ 4, 6-Z FE®BER)K JIDI(HE F

t [Ir(dppm)2Cl]2) B9 & B )

BEEx O EXFHHENEHBEBRPBA 15mL 2-Z &
EZE > S5mL K~ 1.10g £ L B 1 1 E & Hdppm I
0.69g @ Lk Kk &% (IrCl3-H:0) > BB PR ZERZFTHR
RER - KRB EITHEMMMK@RA5GHz > 100W)By | & 1
NMNELUFERE “ERBHNZBLELHERFAAESIENREY H
ZEEEEL KRGS B EKESY([Ir(dppm)Cl2(AL 1% &
MR ER 88%) TR 2HEBMAE(a-2)FATRWMT -
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2 IICl*H,0 + 4 AN

2-Z8HZEE 1 H,0

(Ir(dppm)2Cl]2

(PR 3 (ZBWER)E (4,6-Z F & W R))K(IDGEE
+ [Ir(dppm)a(acac)])#y & K )

BE EHXEFEHRENEHBERP R A 40ml 2-2 &
HZE ~1.44g E LR S EK 2 F /% F & (Ir(dppm),Cl]; »
0.30g ZEBEWHEM 1.07¢ REH > HRHBERPIPHNERB K

® RER - RE& - EITERMBK((2.45GHz 120W)H B 4 60
SHEUSERE - -BHBRBZABEL KBEIMNBHEVDEER
“—E BT HRETAEBUBREZTABEYDE - BB IHNE
MRk EBERABEMBE KE® - B BSEERE - &
Rk RKRAEHRAR BIERVBBZXBL - HE®
FIRIENERYEAOAYVERCXZEERA &R K 2B Z
BE=50: I(BBIL)FRERMABEBRHML - K2 H-_&KHF
MMM ESHABAETELAAUSIHFEFSENDHNEE
¥R (E X 32%)°5fﬁ3ﬂﬂé\ﬁ?ﬁ¥(a-3)5§ﬁ<ﬁﬂf°
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CH;

CHs;

(Ir(@ppm)2Cl]2

Na,CO3
2-ZEELE

[i(dppm)z(acac)]

ELRSE 3 FEINBERROEBEIRMS(H NMR)
MoMBEREROT REABERTHISITEREBESE
& ¥ [Ir(dppm)2(acac)] -

'H NMR. 8(CDCl3):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) -

(2 % 6l 2)

UT " E+L R BEROATERANERESBHESY
BN (Z BE N AR AR ) (6-F0 & -4-F H i g R )k (11D (FI 8 « &
[2-(6-FF % -4-% 0 2 -xN3)%E % -xC](2,4-/k = B 1R -x*0,0°)

$ (II1))(# 5 : [(Ir(mppm)a(acac) DB G K B - AT » R H
-114 -
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[Ir(mppm),(acac)]Hy i& #& -

[Ir{mppm),(acac)]

® (R 1 4-F H-6-FHEBIE (M E ° Hmppm)H & &)

B HEEREAODHREMEKBERFPBA 4.90g 4-8 -6-
HERIE - 4.80g FEMBE - 4.03gikBh - 0.16g (=K
EBIGRADZK LYW (W E + Pd(PPh;),Clz) » 20mL sk fI
IomL ZfF @B BB BRITHERERSEER - FHEIAK
FE & %4 W 5 % (2.45GHz > 100W)60 S @R ETMEB - &
W ERBEFE—-DSKRA 2.28g FEME - 2.02g fik B £A
+ 0.082g Pd(PPh;3),Cl, ~ SmL & fl 10mL Z B > H # & #
BEHB®B XGEMMME(2.45GHz 100W)R 5 60 4 & # 17
m# - Rk BAMBBZBARPHLEA _EKHFIREDN - B A
REMNENHEABEBMEKBEMANKBR - KEKBER BN
Bk HAWMBBELERE TRk BERBRE -
HBEERNARZAELY BEBEZRKISINBRYREARY
BHaREEER_SF K 2B ZE=9: 1(BHEIL)ES
BRHEBRKRMME KR BIEHHIHOBENTEY Hmppm(
BREHMRKPE  EX 46%) - T8 HRAHERBSH > #FH

MEEREEM CEM A 8 8iE > Discover) » 4 B ;=)
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5 EMD-DERAT -

Na,CO;
¢l Pd(PPha),Cl,
“N — “N
HC SN CHCN/HO /Sy ? 1)
B(OH).
Hmppm
(F B 2 = -p-& -2 [& (6-FH X -4-F H B o R )& (111)](Ha

2]t [Ir(mppm).CIl]2)Hy & B )

BEE O OEXAOREVMEKBEBRFKRA 15ml 2-Z &
EZE ~-SmL/K -~ 1.51gEELRFLERE 1 HFHH Hmppm
1.26g & L #&k K & % (IrCl3-H:0) » B B Bl h 89 Z R &F &
BER - A%k ETHEMBMERAISGHz 100W)H IR & 1
NS ERE  -ERBBEZEBLEBSMBINERY A
ZERBGILBEUSG I EZESY[Ii(nppm)ClI2(F # &
MR EER T1%) TR 2GR T E(D-2)ATUMT -
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2 ll’C|3 . H20 + 4 cd

2-ZBHZEE H0

(I(mppm)Cll;

(R 3 (ZHBAEFR)E (6-F & -4-F & B g R )$K (111) (8
® ¢ [Ir(mppm),(acac) ) & &)

BE #HEERAEHGENEDHKEBRF KA 40ml 2-2
AEZE - 1.84g ELHR TR 2 P BINEKREEY
[Ir(mppm),Cl], -~ 0.48g Z BEAEI M 1.73g W BR &% - H i§ 1%

® MPHNZEZREBEBEBSBER - R%& - #1768 MK (2.45GHz >
1I20W)F IR & 60 2 EUSIERE - BB ZBLE - BEF
WRBRWHEBER_E&F S BHETBRBEUBKREIAEBEDE
- R BEIENBEBRAKGEHRERBRBABEMBKRKERK 0 B A
MEBEZR HRZBRIR SHEHRAE  RBIBROBH
Z@L EEZARINEGRYELOAYEBRGEEREMRC
FHK  ZBZE=4 I(BHEIL))FS R BB K MWL -
R HIE&FENCEMNECHBEETERE & LS I F
FENHNEED R(EXR 22%) F&K 3 &R E(b-3)
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EoaomT -

CHs
(0]
+ 2
0
CH;
2
{Ir(mppm),Cl],
Na,CO
s 2 (b-3)
2-ZEHILEE

[Irtmppm)(acac)]

ELRSE I HEINBTAR RO IRE(H NMR)
WAOMBERERODT REAFERITOBINTERERH
& ¥ [Ir(mppm),(acac)] -

'H NMR. 8(CDCl3):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) -

(2 % fl 3)

UF  THELRTEREATERANEREBESY
BN (Z G PO B AR ) (6-40 T % -4-% 2 u ig & )8k (11D (F 8 -
# [2-(6-8 T H -4-% 0f £ -xN3) % £ -xC](2,4- % = B R -
x20,0°) 8k (I11))(# % : [Ir(tBuppm)a(acac))B & & 1 - L

T » & [Ir(tBuppm),(acac)]i & # -
-118 -
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[Ir(tBuppm),(acac)]

(BB 1 4-RTE-6-FELEGEIE (B S HBuppm)® & & )

o Mk EHEEREOEKBE S HRA 22.5g 4,4-=
RO 1-REE-1,3-“ R S0g HOERE - H IS B E oy 2
FERBAR  EEREAEMBUBREEEE R 5 A
B Rk WEBREIANGELD KB BEBEH
CERREN - BHAAHGERER K BNBKEEER
AHRBEER  -CEBR2% BERBE HHRSHEWE
B EMABFEBINBRYERDEG @B % ®
Ok ZMZE=-10: 1(BFIL)ESERS " &ML -

@ :x sawmrEHaew HBupn(BEEHRWE - &%
14%) - 5B I WA R HE(c-DERMT -

HCONH,
Hee [ © " g [ ) (c-1)
0 N
H3CCH3 H3CCH3
HtBuppm
(FBR 2 Z -p-8 -& [ (6-MT HE -4-F & g 8 )k (I111)]¢(
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fig 8 : [Ir(tBuppm),Cl]2)Hy & )

B% EEEDRENEKBEHBTKRA 15Snl 2-Z &
% Z B - SmL sk - 1.49g 7% Et % B | &8 ¥/ # HtBuppm
F 1.04g & 1k 3k Kk & ¥ (IrC15-H,0) » B 6 8 8 o 8 & &
BMB AR - Rk 0 T MK (2.45GHz > 100W)i
B 1 NEBLIERE BT EROEBEEL - BR&
B EIMBRY B ZERALABLUL B EREEY
[Ir(tBuppm),Cll(E K @H R + EL 73%) - $ B 2 &K
HE(c-2)EBrMT -

2 IClg*H0 * 4 o

{Ir(tBuppm),Cll,

(B 3 (ZEERAEEB)LE (6-MT & -4-F & woE R )EK (I111)(
#8 8 ' [Ir(tBuppm)a(acac) )iy & B )
B HHHEHEFALOHHREMEBHRERSTSBKRA 40mL 2-2Z

- 120 -
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AHEZE - 16lg ELASE 2 FBIPLEHLESY

- [Ir(tBuppm),Cl],- 0.36g Z B AWE A 1.27g W H > L&
BETWERERBER - K% o E1THE MM (2.45GH2
C120W)HM S 60 D BUGIERIE - BEBEEYE - 5
NN BGRYAZEMBEEAK  ZEERE - - SIEBELE®
CRZRERT . FELUPBET(HAMXMETI LKA G
it H&EEB 0 531-16855) AL WELWIEEF S
@ VBEBDMETBEN R-_ATFRMCSKOREBMYE
BEHEBEXBINERETESLARUBIABSENDY
HEWR(EE 68%) - B IMWARSIE(-DERMT -

Na,CO,
2-ZE8HLEE

(ir(tBuppm),(acac)]

ELRPER 39BINECHROZBLIRE(H NMR)
MOoMBERETOT R"EAERITADBINTERS B &
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& ¥ [Ir(tBuppm)a(acac)] -
'H NMR. 8§(CDC13):1.50(s,18H),1.79(s,6H),5.26(s,1H),6.33
(d,2H),6.77(t,2H),6.85(t,2H),7.70(d,2H),7.76(s,2H),9.02(s

,2H) -

(2 % 81 4)

DTHAELABEEA P EHRBY 2-[3-(ZFILEB-4-
HEI)FE)ZFX L (f,h]E IS W (K © 2mDBTPDBq-1DK & &
G e

N
2mDBTPDBg-Hl

(2-B-(ZFAE B -4-E)XEIZFXF W [(f,h)BEBM(GE S :
2mDBTPDBq-11)H & & )
2-[3- (= F W mEWy -4-E)EE]Z F A (f,h] 8 15 I (H8 B

: 2mDBTPDBq-INM & K HF X d-1)E R W T -
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Cl
S
QQQ B(OH),
Pd(PPhgz), Q O

= S
2M K,CO; aq.
- N T e
2mDBTPDBg-lI

# 2L ZEHBEBRPHRA 5.32(20mmol)2-5 = F ¥ [f,h]
05 6. 1g(20mmol)3-(Z F M EWY -4-E )F E W E - 460
mg(0.4mmol)Pd (= % % f )& #£ (0) » 300mL B % - 20mL Z
BEA0 20mL 2M BB HF KB K - FHEREBETEBREZE
EYRR  BR=-"HEBEHEIHWETREBEBREAR  BZES
WMERRMLTHE 100CTHE®B 7.5 NI - EHNBEEZ
® BRIV ESYERLUBIOECYWE - B#EHBES
MY ERAKNZEBEOZXEFLEG BREZ5® - -BEH5IH
BlRBMHEBERY 60mL AF X - REXFEFHWEL - W
EHE  BHESIEECZHAOER S8 MEREREIL
FHERARG TOnLYWEBEMREGCREMA - ZGHEEFER
BRBEFERRERFBBET KABENZEDNIAELBSIN
B BEZAEBEERBRBYH B BHELAWEBESE®RSA
B &EFIMWEBEBRZRELEE 7.85c HEHK  EEX 80%

FHRENYHHITERBARTE  BEER2ERABESH

MR - ks ZMELSEBERER
-123 -
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AEMZES KA FEHMNMAEETIENEREE > 7 L
FHUEEHE A EalkRbEaEm  BHHETNSE  £KE/SXE
2B O KBESYEHIEZR HFHBEXRKENRNLENERE
HETUESZERAB - OME - Lo > FHERFEXEH
EFRFBRHNEGRZE  HBUELSIZIHESFTSMEBOEBY
#fe -

EFHIMABESEELAERRAMABSEN 408 5K
Ko £EBAIE 50Pa HE W ESRS SmL/min WHEH T » U
300CMMBEHEMRKXKETAERR HEAFERBEHRIRK
BE3ISe FRENHBEAEKH R E X 88%-

fFAKBERZE(CHEH NMREZR I ZLEVWEBEND Y
2-[3-(Z F M Ry -4-FEH)F E ] F W (LLh]E B M (8B
2mDBTPDBg-II) °

DT RHEFMBIHWER 'HNMR & R -

'"H NMR(CDCI13,300MHz):8(ppm)=7.45-7.52(m,2H) ~ 7.59-
7.65(m,2H) ~ 7.71-7.91(m,7H) ~ 8.20-8.25(m,2H) - 8.41(d,
J=7.8Hz,1H) ~ 8.65(d,J=7.5Hz,2H) -~ 8.77-8.78(m,1H)

9.23(dd,J=7.2Hz,1.5Hz,1H) ~ 9.42(dd,J=7.8Hz,1.5Hz,1H) ~

9.48(s,1H) -

S EA D
7€ B = o
B 1A FIE 1B R R L E B MG 160 Mk B R %
St EwE
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B 2A FIME 2B 2 7R 44 B E i Bl 2 60 ML R B A
C kHWE
: B 3 RARLERA 3 WBATHMNEREE -BER
v B
B 4 ERLERE 3 B THNERE-EER N

B S RRHEES 3 WNBEXATHNRE - ERRER
@ WE:
B 6 R RHEES 3 WNBRXATHNEE-HTETFH
ERHFEMEBE
B 7R RHERES SRR THNRH TN E
B 8 ERHEBY SHBIATHNTERBRANE R
B E O
B 9 BRHERG 4 WREATHNERTE - TER
8 |
o B 10 B RHBEREY 4 WRATHENERE-EERHRY

B 11 R HEES s WBFATHNZE-ERRER

%8 E
B 12 2 HBES 4 WBXLTHENRE-HHEFN
ERHEMEHE

B 1I3EREHERES AT HENBHAEZHE
B 14 BrREERES 4 OFATHNITEHAANE
RHBHE
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By B

¥ B

5 O

% B8

{0

R

Bt

M /Y

E & H

o
mg

]

15 % M B 6 T B0 RS A% Y B
16A EE 16C 2R AZHK — @ 5 308k T

17 RERAEABHAN —EBAATPEANHEELES
B HY E

18A f1E 18B B R AR E A 5 09K KERR
By &

19 BRHEREA 6 B XA THHNEREE-ZERF

e

]

]

20 R RHEHRY 6 WBFBATHNER-ZTERFED

21 BRARHEWBA e WBXTHHWTE-BERARRT

B B o4 B B H BEH B K EH @

[l

22 ERHERA 6 WBAXTHNRE-HTE T
B E

WRERHEERES 6B X THNRHEENE
24 Z2RHEERE 6 WX THMWAREHADNE

S RMHEAFHN —ELFANHMISHNE
26A f1E 26B 2 n i BB E MBI 7 AU I E FE R #
=

2T RAHERY SHBFATHENEBEREE -ZEFR

clt

28 BRANHERA S WBATHMER-ZTERFEN
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B 29 R A HEEREE SHWBEATCHFHNZE-ERREXR
. B E

B 30 B EHES SHBEXAXLTHNEE -HTEFH

EREOE

B 31 R nHEREE B ATHNBHALZNE

B 32AFME 32BERAHEFEFHERES IR KERE
@ HrmmE

B 33 RAHEKES 10 WBEBATHEHNERETE -TE

FHENE

B 34 BARAALERESA 10 WFPATHNEER-TRERE
B B

35 EAAHMERBE 10 WBRATHFHNRTE-BERUE
B E

B 36 BRAHEEBES 10 WFHXAXTHENTE-HTETF

@ xxwmwHuEWHE

B 372 REERES I0MBATHOBFHXEZNE

E 38 RN EREA 10 M BATHFNTEE B RN S
R E

B 39A FilE 39B 2 R A BB E M B 11 B9 & M
R HOL R E

40 ERHEEREA 12 NBXETHENERETE-ZE
FriE ey E

41 BARALEBES 12 MR ATHENER-TERHK
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B E

42 B ERA 12 B THB R E-E M HE
B E

43 BRhHEERS 12 NFATHEORE-FHBEF
HERBFHEE

E 442 H BB 12HBJATHENRHLENE

A ZnHEREA 129X THEOAEEIXN G
R HE

B 46A FIE 46B B AR EME 13 Rk LR
5 kR E

47 B2 E RS 14 89 F L T HF B E L
BrERE

= 48

SH
B
&
i

l

HE B G 14 BB TH R E

=
cl
I
af
HE

il

=i
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