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Novel compounds comprising heteroleptic iridium complexes are provided. The compounds have a
particular combination of ligands which includes a single pyridyl dibenzo-substituted ligand. The
compounds may beused in organic light emitting devices, particularly as emitting dopants, to provide devices
having improved efficiency, lifetime, and manufacturing.
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‘ emitting dopants, to provide devices having improved efficiency, lifetime, and manufacturing.
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29.08 mmol):Z %360 mLZ & Z & ¥ A # & #28 A & % &
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BRRBMASH 4 - ER P HHWS500 mg PAd/CH £ 60 psi&
ATHREDEHREGIL KRB ETERLLEEFZR S
e EA60 psiTFTERIFISHE - KRB B d I »wE Lt RBAE
RERABEZHBERRKREGEEY - (5.3 g 28.9 mmol)

O O NaNO,/H,SO, O o
Q NH2 CuBr Q Br

3-i% — K kw24 A - HNaNO,(2.21 g 32.05 mmol)

BRFRLEFLAOC T Z#EHMKF 220 mLEH,SO, F - &
BB RIBRARKCE Y Z2-B A = XHkd (5.3 g
289 mmo)ZEREE R WEBRKEFT > UEBEREH E25-8C
ME > BRRAESGHWAOCTHEHLS he EHEHRLLY
F & A2 100 mLL%ﬂxLBPmr‘%Hwa}@éfm;@ézm;ﬁ&%oxL
P EHBEERBRERBLESAHFNLI50 mL 48% HBr ¢
Z CuBr(6.25 g 43.5 mmol)Z B ¥ - K& B RMEEN 4
HMN64C 2k PH B2 he LHETRE > BEHRE
ERENZHEERAKRKEBRTBYI R R - R By BT
B AE A S5-10% DCM/T W # » 8 2 B 8 F 6 2 3% B 4 L 4

21479 g &b -

o O Pd(dppf),Cl> /
Br ‘g O B,
) :i:o'B B‘o:‘: OAL:

2-(= X # [b,d]=k =5 -3-%)-4,4,5,5-9 F % -1,3,2- = £, 0
RZ AR o 3-8 = K H%%(4.79 g 19.39 mmol) ~
—# (6.4 g 25.2 mmol) - KOAc(7.61 g>.77.54' mmol)F

£ St

147275.doc -59- G250
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MEARBE AL PF2ZI0O0 mL_2R ¥ - £ RA KB T H
NEHM A& LA R ERS 4 ¥ & wPd(dppf),Cl,(158
mg * 0.019 mmol) - B R AI105 4% » W RE RS Wi
MESOCHEMHBA KA RKRREREBRANEEZTBRELH
mEERBE - KAKABEEZRLBE KA LKL EZR
Nl o WEABE > BdHEKNaSO# KL AEAARETTRE
S HEH - AABBOEREBEANY B E ¥ ARG
R S%L B T Bs/T K /0.005% = 7 Bk i AT B ik B A A 4F B

508 glm& & M -
Pd(dppf).Cl> (o) —

Cor G GO

2 (¥ Hkoh-3-A)wwa®w 2 & o M = K H kh A BLES

(5.85 g » 20 mmol) ~ 2-72 st =2 (2.93 mL, 30 mmol) ~ 30 mL
2 M Na,CO;3(60 mmol)f£ 7 # 500 mL 3-38 B /& & #& ¥ 2 200
mLY R/28 (DT ERERELELRKET A0S
4 o & Bk P & s Pd(dppf),Cl,(160 mg > 0.2 mmol) i & X
BHERAION S - AL BREREZIYEHRBER HREN

EYMAHNETBREL B I R LBBE - AR BB E R
BRAEBAR LB LEZMS>E - b 8 KNa,SO# K F
MEALAEAXETERSBER - BREL-FTHEIRHBY
El 2 EH BB ”#1?3&&%58%6&6%/& % gt B A

B4 gRKAEY -

147275.doc - 60 -
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44 2
fte#H226m - =R T REKANBOLI g 3.9
) vk

mmol) ~ 2-(= K H k% -3-K )b (4 g 16.3 mmol)4£ 100
mLZEBEYaAidr BEHETTENRY » &R R
PR B ERET o FA32 DCM/C AR °» K15 o 2 &

210 mgk & L& 4 -

E#3.\tbPHdx & &
7
=N
L. o
L\OH/) .
AN
\

b Hmaz 4 - £50 mLL 8 ¥R A = £ F 5% B 4k AT 22
(1.6 g 2.2 mmol) & 2-(= ¥ # [b,d]*k & -4- & ) o (1.6 g »
6.5 mmol) RAYWEEDARKAT w324 he £ © A
BB LayELELRBERBERAY - 8 T8
REEABAN - BEARER - RFRTABEGERER
Il R PR A ETIL - EFEHILEREBFTLIL g
A M - - |
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K6 4.166H10Z 4 ®

Hsoog';?
OCHg
BN Pdy(dba);
+
T oo
O 3T V4 O
B(OH), c ™y )y
7]( Lo

4-F R -2-(=— X # [bd]k % -4-K ) g 2 & & - £ 100
mL¥ % &10 mLAK ¥ & 44-= KX Hokh #Ek(5.0 g 23.6
mmol) ~ 2- % -4-F & w2 (2.6 g 20 mmol) -~ = 3 & % ®
(2',6'-— ¥ &, & B ¥ -2-£ )8 (S-Phos)(0.36 g+ 0.8 mmol) »
B 47 (11.4 g> 50 mmol) - A RAEBRELERLES YT
B E30048 - B TR & #wPdy(dba);(0.18 g 0.2 mmol) A
EBRATHRAY B EORAFES he 2R EHHE 5
BEAEME - HRABKRKEAEKAEMKRE BB LE B
B O BARBUFNESY  REaETEEHEA AT KRR
MR i Rt o RHIACKRERITeNEAY -

144 10

A H102 4% - £60 mLZ & &2 4 = £ F 5% 8 4k 37
2 (2.0 g» 2.7 mmol)&R 4-F 4 -2-(= K # [b,d]"k "k -4- XK )it

147275.doc -62- ! /(;E
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(2.1 g 81 mmol) B R A A B HKERKERT s 224
he ammBARBRALKEY LI ELRBERERLAS
o ERAFEHRIRAKEY  BEBEN-_AFHRTA
ROETREEALIZ_RAFRRLKEBTHIL - £5 4
B gk A -
T oS54 H292 4 A&

l Br

NO, Pd(PPhs); B @ NO,
+ KaCOs
% R0 O
o B(OH),

4'-% -2-B A B EKZ A&k - S K RKO.42 g 37.84
mmol) ~ 4-7% X 7 & (7.6 g 37.84 mmol) - =z & 47 (21 g
151.36 mmol)# Az £ 190 mL DME/XK (3:2)& & ¥ i B £ 30
a4 - £ R A TFTARRKRT H wPAd(PPh;)(437 mg » 0.38
mmol) B B ARABRMASHE - LR A THERERZREAKG
he @y R L BBERMAANEY L £ T8 T B HB K2
I B - #d 8 KNa SO e e A et A EX FAHE - £

® WY BEASHNLEBELE/TRHERE F &bk &IiTHrik
B#A - n#EER&EKILEY  HABESGEHKMHOSY g 354
mmol) o
Br (EO)P  Br< . H
Lﬁ&ﬂ*%z%ﬁ°ﬁmwn&ﬁ%&i&%%%&-
£ 2-H A B RX(O98 g 354 mmol)NHBRER - BERANEE

[ S1?
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B MR P L E A MA0 mL 6(N) HCLE v £ 80°C B 4%
#3 he ARENaOHRA R & P B MHE R > B4R E R
Na,CO;R ¥ fo Rl R B M E &R - £ A L8 T 8 (500 mL) ¥ B
EHARZR HLAETABAHZIARRBLAEAYE
(15%-30% B s/l ) L B WETHRRREN - o &8
BE4l gL HARGEER -

(Lgry Y7o e o

2-3%-9-2 T X -9H-=fF = 2 & m ° & 2-7% -OH-=f =% (4.1
g 16.74 mmol) A DMF¥ - § @ HE R F n 33L& K
T X

# mNaH(1.8 g 75.5 mmol) - @ & HH X R P Hw &
% (4.8 mL, 43.2 mmol)B £ # E2045 4814 # & 2 60°C /2 454
he #RERAHAEET S LR b EFH Mo NH,CUE
BRDPNCHELERE REBKNEHAEBRALBELEZ
Pl oo - 5 8 KNa SO B AR R ELAET AR - #
B ERINLBLE/CRHREE M BETHRERN - ®

NEGIR&KZA6EEAEWMM45¢g 14.8 mmol) ©

Oy e
Pd,dba O
Y= ﬁg

9-R T A -2-AREM-OH-F L Z & R - H2-18-9-F T
A -9H-oF o (4.45 g > 14.78 mmol) ~ 4 5 38 9F 52 o 8485 (4.7

147275.doc -64 -
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g’ 18.5 mmol)~ Z &4 (5.8 g’ 59.1 mmol)E 75 mL& K

B

FRPIERAIONSE - £ R AT &% & F % mwPdydba(362
mg - 0.443 mmol) A M R R B RBASH 4 - BRI R
HRAARBEAZHIEE B ELRBIE  -BFPRERAKA
LEBLBEXH o - #dBEAKNaLSO L BAKRBELLAE

FTABAEB LAWBYIYHEBIONLELE/CHEYE #EaY
Y ATHR R B W - £133C FH 5 % 2 B 2 F s Kugelrohr
ABUTHRREIEBBATE MME - »8FINRLZIER

® 6 & E#EHE.77 g 13.7 mmol) -

6 satatnec
a
‘igb(l RARE Pdbiy

9-F T -2-(w®-2-%)-9H-"k sk 2 & % » #H9-8 T 4 -2-

’g SL-20590

N

SR AN B A -OH-F & (1.45 g 4 mmol) ~ 2-78 ot 52 (760 mg >
4.8 mmol)~ 2-— g A M A-2,6-— F & A B £ (67 mg >
‘ 0.16 mmol) ~ K3P04.H,0(3.68 g 16 mmol)Z #v £ 40 mL ¥
AHEAKGIR LMY - HARNEHWB A0S 4 > AR o
Pd,dba3;(37 mg > 0.04 mmol)i# A R ASH 4 - £ BRE
Atk BRERNEYAHEETRLEE G $E L BBE -
BRAEKBLH LB ZMYBE - PBAERE > Bd sk
Na,SO, 8. 3t £ A2 T 4% - A4 2 d & B 4% A10%-30%
LBLULEBE/ChhERAEAHETHEREEN A TR XMt E
Moo p BER B K&K 2ZEEEREIWLAS Y (620 mg o 2.1

-~
[¥g]
Lot
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mmol)
_ _ 1 = N 1 =
| A N~ /N\ /N &
/N\.@)OMe %Tf Z)ﬁ Ir.
e T+ QL) - 7 \
N N SN
l
8 1, D \( i #
F Rl AE-1
1té4 29

LA 292 4 8 ° & R B AT — & B x vk & B 3 (620
mg: 2.1 mmo)ZAACLEFTARLAARATEOHE P Hi b ral-
le REBERDABR BEHBRBEERNRY L HE &
B A50% DCM/T TR B - REKSBHEYDF
¥ 2043 2310 mg 99.7%4 & 49 -

K #6166 MTZ & B

e HTZ A M > £60 mLT & FRA = F & 88 4k AT B8
(2.0 g 2.7 mmol) B 4-F £ -2-(= % 3 [b,d] "k & -4- £ )=k oz
(2.1 g 8.1 mmol) - ﬁ%lm/\%&@m& £ F Ao #24 h o
&@ﬁ%m%ﬁ%&%°MQWéiﬁ TR ERAS Y -
ERTFBACKRAKAEAY BEARBAEN_RARFRTELESD
TREEALIZ_DAFR RO KBEITHIL - £ F & 41
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#431.0 gth £ 4 -
B#7.4646H372 4 &

N =N
'J/ I/N I\

O 0 O :lr\cnson O " O 0

1b4-4 37

A H3TZ A B ° #2-(= % #[b,d]=kd -4- £ )t o2 (5.0
g’ 2039 mmo )R = B F =B 4k(5.0 g 5.59 mmol)E » &
£ 100 mLZ 8 & F B = AR 6250 mLE & B + -
REBRESHEAMR24 he B ZT R ELKEY - F RERS S
EERBRERALEHRE SAhwiirtiedyBEBER
RS H - R LEAKYBEEQRCXSO mL)YE#% 4 A ®
HMm2x50 mL) - A R FHRBERAEHRYBELZ A
M ERSKERY AEAEZTFTER-_AFTHREA-_AYT

P R EABzZAABEAMELLE  BEXEEE - KRKRE
AMYFBERLCHRAKUAFIZIRELE R AY - HBEKRRAT
ARLHEXERE - P HLILAEY RIFH1.94 g(F % 5
37.5%) % 4 (3 s HPLC# 40 » 4 & % 99.5%) °

B4 7 6
FAEPMREHA S EI AT R)AAFLIE - BiE
T & 12 800 A§L4bﬁﬁl§§7(ITO) R4tk d 10 A LlFu/&

1000A Al & - # & #% 2 0P £ £ A F 2 # (<] ppm HZO&
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0T AERBARMMBEHIABEIHENRAE SMH » A LA
LERMANKSBUH -

REgEERARBTRHALASHUUEES S~ 247 10R29)4%
%%ﬁé%ﬂ%%ﬁ%ﬁﬁmmﬁ%1%#%41#3/?:%%# - BHE
Bll-112Z FME BRI ATFTan  ITOkE -~ % A TR
£ A B (HIL)Z 100A El1 ~ 4 % & /A 1% £ & (HTL) % 300A
4,4' -4 [N-(1-2% % )-N-% % gz & 18 X (o-NPD) ~ 4% A % &
)%(EML)zJ}%%ﬁﬁ7%2210%711’%‘5)%'fb/a\ifh(ﬁl’lr@ii’é%é\%)
2 300A H1 ~ 4 & ra 3 B (BL)¥ 50A HI & 4% AETL1x 400A P
Alqs(£-8-% K sk H48) -

LD BEHEABRMZII EFREEHETHIR2 A E S
Mg REIRE2ME A S BHY -

AXHAZTFHILAHER T I EH:

” 3
LN LN
lr/ lr/ 3
~d N
- s P P
E1 E2

BHLEBRBIABBEELANT R3R%K4F - R3B T B
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B ARARFEHZHEE AL R

- Ex. 44 & 5 = 4

%3
% #1 HIL HTL |x#HH A% BL ETL
%41 |E1100A [NPD300A| HI 41:;—,:/45:1 HI1 50A | Alq 400A
0
%412 |E1100A |[NPD300A| HI 41:14-,;;)@1 HI 50A | Alq 400A
%#I3 |E1100A |[NPD 300A| HI 4bj:/%2 HI1 50A | Alq 400A
0
£ 4 |E1100A |[NPD300A| HI 4b1/"’;r2 HI1 50A | Alq 400A
%#I5 |E1100A |NPD300A| HI 4bf:jh4 H1 50A | Alq 400A
o
£416 |E1100A |NPD300A| HI 4b§:’4 H1 50A | Alq 400A
%47 |E1100A|NPD300A| H1 4bf:/%7 HI1 50A | Alq 400A
6
% #I8 |E1100A|NPD300A| HI 4b§f7 HI1 50A | Alq 400A
%419 |E1100A|NPD300A| HI 4b/"’7\;h10 H1 50A | Alq 400A
6
%4110 |E1 100A |NPD 300A| HI “"f’}fﬁi 10 111 504 Alq 400A
F#/11 [E1100A [NPD 300A| HI “’ﬁﬁzzg HI 50A | Alq 400A
#4441 E1 100A [ NPD 300A| HI “’*é’;jf’m HI1 50A | Alq 400A
El 100A |NPD 300A | HI LeHE2 1y 504 Alq 400A

#H L 452

7%

147275.doc
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* 4
CIE 210005 TF 4£40mA/cm*F
A LE
max, . v |(ed/ EQE PE Lo

E# |nm| X | Y | V)]A]| (%) | m/W)| E4# |RTgeh

Tl 532 (0.354]|0.616| 6.1 {60.1| 15.9 31 17,382 180

T 1512 530 10.367|0.607| 6.5 {43.2| 11.5 21 13,559 170

T3 527 10.355]|0.612| 6.2 (51.7| 13.9 26.1 14,565 210

7 1514 528 10.361{0.609| 6 (44.4| 11.9 23.3 13,618 360

£ 515 528 10.348|0.620f 5.7 (68.7| 18.1 37.7 19,338 98
£ 1516 528 10.356|0.616{ 5.2 [70.1| 18.5 42.4 21,199 96
T #517 522 10.326|0.630{ 5.6 (68.2| 18.4 38.6 18,431 120

T 518 524 10.336|0.623| 5.2 (58.2] 15.7 35.0 17,606 200

£ 159 522 10.320|0.634| 5.4 |70.7| 19 41.4 19996 | 75
%110 |522(0.327(0.631| 5 |[71.1] 19.1 449 21,703 58
E#11 | 576 |0.538]|0.459| 5.6 |50.6] 19 28.1 14,228 800
HLE#]1| 527 (0.344(0.614| 6.4 [56.7| 15.6 27.6 15,436 155
HLF#]2| 519 (0.321]0.621] 6 |[45.1] 12.6 23.6 13,835 196
AEHEALI-NTRER  FRAAFALGHHEALSE
BABHTIEH BB D TRESEHZRERBREES
B E®mET o AAEIALSHl 2 TR292Z B H 8 & &

RTgoon( X 5 A £ T B A40 mA/cM’ 2 ERXREARAEET AW

WEELZRELE A Z80%HBER)ABESINSHHER T ¥

B REEGHBBEYIr(ppy);Z HLLE B2/ E R EF - Lo 0 B

BEMIFZILSYIERS ES AKX E(FRE > £1000 cd/m?
TLEAG60 cd/A)> st A AL ERARabg R E B (FH 4o > &
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REZERXHARB)IZ AL ALCLE Y BEFR U RN B H % &
ERBAZ=ZFREE -

BB ERRBESBHBERANTXY - BEHLHREB
HHBEEENTRSREROY - RSBETBH4&H - BHA6R
TEHZHAEEHNLERE ExGHEBZIEE -

AXAAXZTHILEGHMBER T EH:

P @
‘ "./’N\ Ir/,N\
N N
R 3 | ]38 2
E1 E2 E3

NPD

H244 stANS60x= % 8 A Nippon Steel”: 3 (NSCC) » Tokyo,

Japanz 1t & 49 -
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%5
T4 HIL HTL EEBHH A% BL ETL
o 441
1712 | E1 100A | NPD 300A H?2 109 H2 100A | Alq 400A
0
N fe 442
2 (13 | E1 100A | NPD 300A H2 o, H2 100A | Alq 400A
0
N 16442
#1414 | E1 100A | NPD 300A H2 0% H2 100A | Alq 400A
(1]
. it4-4
2415 | E1 100A | NPD 300A H2 0% H2 100A | Alq 400A
0
N 457
24716 | E1 100A | NPD 300A H2 0% H2 100A | Alq 400A
0
A
#4517 | E1 100A | NPD 300A H2 41;;0?10 H2 100A | Alq 400A
0
AN
2 4/18 | E1 100A | NPD 300A H2 “";’0‘5’29 H2 100A | Alq 400A
1]}
N {44937
#1519 | E3 100A | NPD 300A H1 7;” H1 100A | Alq 400A
0
Ao
245120 | E3 100A | NPD 300A Hi 1& foﬁim H1 100A | Alq 400A
(1]
I
#4121 | E3 100A | NPD 300A H2 4bf'oﬁi’37 H2 100A | Alq 400A
0
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%6
CIE 100045 F ££40mA/cm*F
A LE
max, V | (cd/ | EQE | PE Lo’ | RT g,
6 om| X | Y | M| A | %) |qmWw)| R#& h
F 4112 | 530 |0.361[0.612( 4.1 | 78.6 | 209 | 60.0 | 24,069 | 220
~ F 113|526 |0.354[0.615| 4.7 | 489 | 13.1 | 33.0 | 14,002 | 210
' F 1114 | 527 (0.349(0.620| 4.9 | 498 | 13.3 | 31.6 | 14,510 | 190
K15 528 [0.363{0.612] 5.1 | 67.8 | 18 42.1 | 21,146 | 116
® F 1116 | 522 (0.334[0.626| 4.8 | 659 | 17.8 | 43.1 | 20,136 | 170
F4117 | 522 [0.333(0.627] 5.7 | 62.1 | 16.7 | 34.0 | 18,581 98
F 118 | 576 (0.542(0.455| 6.4 | 362 | 139 | 179 | 10,835 | 740
K119 | 532 [0.386(0.593| 5.6 | 67.8 | 185 | 379 | 21,426 98
£ 1120 | 532 (0.386(0.593| 5.7 | 67.7 | 18.5 | 375 | 21,050 | 103
K121 | 532 10.380(0.598| 6.5 | 54.8 | 148 | 26.7 | 16,798 | 315
BEMHEFI22ITUAHR  ERAAZEALEDHE S 4
ERABHFTFLEHNBREYWITRBALEASHEREKE
XM o B EME 2 A 1t &

RTsou( £ & & £ £
B RELEZERELEE280%0 R E SN HHIL

FERZKEE R -

h& 315 h-

# X M
18R A F L& H37T2 & #

B #1218 RTs00 = B & &
EHI2F A AH2Y AA b1z B
AH B %786 cdIAREEZ 4 -
wm1EH2F 2 8 R &4 - ¢b7l‘ ’

-
=4

>

M29R 372 B # th) & 4
T B %

hoA

%

oo

B & 40 mA/cm’z | %

/_:'\

19 R20F 24441~ 4 - 7\29\ B 374
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% % (#F B > LE£ 1000 cd/m*TF X A 60 cd/A) > & A &3
ERALTAEBMBI o wrx A XA kd)TRAEAL
CMBEARUEAKBEHGETRBAZ=ZFELERE -
TR BBEERA AXARBITERDLAKELSHTHA
i ROLEDZ & E # 5644 HATH /534 L F &
ZHERBREESANTEA R BEZE B
BEM AXMEZEFTHRHAEANERGRA > BHIE
FEXRMHAABTALE - BelmzT > FEAIAAZIHB
RUBThEEHBRERAKRE  LERFHAAEAHR
Moo B MERZIAFRATELELAAXIMEZIBFTZT AR
BETRAZEY LB ABRBARMHAAK - BHE
Mo MNABRRABABMTIHZSEEZ R TR EKREA R H
M o
[E X EA]
B1E =~ H #% 4 EH -
B2RFAAEAERT FHRERIBEARELIH -
B3k~ EfirAsksd by -
[ & amFRRA]

o

100 BB E BN

110 AR

115 5 AR

ud T RENE

125 TR EE

VQOT EFraER ) 40
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135
140
145
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155
160
162
164
@ 200
210
215

220
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- FHFHNER
1. —#iteHh HeBAATAZIERMAKHE S B

R|\ . Rz—
SN N
) &
/\'r//N/
_=\/ /I
i XN\ / a
k
- -2
4 X1
H P X4 EEbNR O~S~BR - BSefa it = #
. HYREEA SAKE
£ ¥R, *R3ZERyTR X E - s TR wmER4A S A
EPRI "R, "Ri1ARy2 B —FH B L HEA & & - K

AR F X EmE -

2.@%iﬁlzm@%’%¢m&m%ﬁnmﬁséﬁ&
BERAERE LB FIRAAKRZEH -

3. mHF KAIZEES Y EFRIARMGE IR EAE G AR

P TRk XA

4. WwHF RKFE12LE4H > EPR,AR:; LGB L HE A & §
BEA4BREVHBETFIREARAEARTREAOMRE L A
FZHFEaERZEH -

5. wE KRBt e M APRARAR; LB L HE L & &
FRAAEARXRAGRZH - 2

6. WwH KRBElzis Y » £ FPRBERM E -

7. WwHF KBR12 S HFR ~Ry~Rs~ AR %L MH 3 i

%séﬁ~%ﬁ¢@ﬁi&%ﬁ%zﬁ&&ﬁ%*%ﬁwﬂw

L §1
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BREDPRFZFERERZH -
8. wH KBE1IxiAS 4 £ FR >Ry Ry~ RRAZE L
EAB AR FHRAARAFRAARZIH-
9. Wi KFEIZILEH > H ¥R~ Ry~ R;~ BRytk &
10. 3 KA1z t4 % HFYREFABRE I H BT -
11w £BLIZo Y AT ZLL-HAEATR

R1\ — Ry —
|\ (%

=N
\ //N P
Ir\

b A 11T -

12. w3k RBIZLE Y > HFZRLeHEARAT K

- /R2 _
N »
A
X
R

i S

13. w3k RB1Z Lo H  EFPRLEHAEA T

ﬁRz_

/N/

Rs

d
x

A Ve
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14. wFH KAl b a4 > B P ZibbhiBE B G TF I &R
Z B

it & 4 it &4 5 1t & 4 6

b4 4 10 b 11 &4 12
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