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O0o0oad

[ %3

E 271 VYD T WEYIULBEU Tz /YL DS
[

[ L& IR Bifr% MR/ mmHg (BLR) - BE°C
[ 2-s 70

[ 2-a 72

[ 2-b 48

: 2-u 75 (76-78)

[ 2-¢ 41 (95-96)

: 2-d 38 (39-40)

[ 2-¢ 55 74.5/0.1

: 2-g 86 71-73/0.07

: 2.4 65 77-78/0.046

E 2.k 50 (38-40)

: 2-m 80 72-73/0.01

: 2-f 22 52-33/0.12

: 2-v 63 95-96/13

[ 2-w 72

: 2-x 35 61-62/0.095

: 2-y 62 (68-70)

: 2z 42 66-67/0.06 (58-60)
[ 2-aa 80

O
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O0o0oad
[
[ =4
[ 2-7Zx = WEUDY, D2 LEYSUU B IV TN R/ QR
[
[ %, EAE(EHE
A A=t TH NMR 19F NMR F=EMS (M)
[
: 2-s 7.48(3H), -62.68 C,64.50
7.70(1H), (64.57)
: 7.83(1H), H,3.49
[ 7.90(2H), (3.59)
[ 8.75(1H) N,6.07
[ (6.28)
[ 2-a 7.19(1H), -60.82 (3F;s), C,59.56
[ 7.30(1H), -116.96 (1F, m) (59.75)
: 7.43(1H), H,3.19
7.98(2H), (2.90)
: 8.07 (1H) N, 5.52
[ 9.00(1H) (5.81)
[ 2.b 7.58(1H), -62.75 (3F.s), C, 53.68
[ 7.66(1H), -63.10 (3F, s) (53.60)
[ 7.88(1H), M, 2.61
0 8.03(1H), (2.40)
: 8.23(1H), N, 4.53
8.35 (1H) (4.81)
: 8.99(1H)
E oy 7.55(1H), -62.89 (s) C,69.17
7.63(1H), (70.33)
[ 7.75(2H), H, 3.79
[ 7.89(2H), (3.66)
C 8.28(2H), N, 4.88
: 8.38(1H), (5.12)
: 8.50 (1H)
0
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O0o0oad

; %4

[ (BiZ)

[ 4T %. EHE (EHE)

[ L&Y TH NMR 19F NMR E-IIMS (M)

: 2-¢ 7.53(1H), -62.14 (s) C, 53.83 (53.73)

[ 7.64(1H), H, 2.89

[ 7.90(1H), (2.61)

[ 8.18(1H), N, 9.99

: 8.30(1H), (10.44)

: 8.53(1H),

[ 9.43(1H)

: 2-d 7.06(1H), -62.78 (3F, s), C, 59.73
7.48(1H), i (59.75)

i 7.81(3H). 11261 H,2.86

[ 8.01(1H), (1F,m) (2.90)

[ 8.95(1H), N, 5.70

[ (5.81)

[ 2-e 3.80(3H) -62.63 C, 61.66

[ 6.93(2H), (s) (61.90)

[ 7.68(1H), H, 3.95

0 7.85(1H), (4.04)

: 7.96(2H), N, 5.53

: 8.82(1H), (5.38)

[

[ 2-g 2.70(3H) -114.03 C, 76.56

[ 7.10(3H), (m) (77.00)

: 7.48(1H), H,5.12
7.60(1H), (5.30)

[ 8.05(2H), N, 5.43

[ (7.50)

[

: 21 7.10(2H), -62.73 C, 50.51

: 7.35(2H), (3F, s) (52.17)
7.96(1H), -113.67 H,1.97

[ 8.78(1H), (1F, m) (2.17)

[ N, 5.09

[ (5.07)

[ 2-k 7.08(2H), -62.75 C, 60.39

[ 7.62(1H), (3F.s) (59.75), H,3.38

: 7.90(3H), -111.49 (2.90),

: 8.80(1H), (m) N, 5.53

[ (5.51)

[ 2-m 7.10(2H), -62.63 C,52.13

[ 7.80(2H), (3Fs) (52.17)

: 8.00(1H), -111.24 H,2.16

: 8.75(1H), (m) (2.17)

N, 4.85
[ (5.07)
L
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19 NMR
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A%, EHE (B HE)
Fl-lEMS(M™)

2-f

2-v

2-X

2-y

2-z

2-aa

O

O

7.55 (3H),
7.77 (2H),
8.06 (1H),
8.87 (1H)

3.8 (3H),

6.95 (1H),
7.30 (1H),
7.50 (1H),
7.58 (1H),
7.75 (1H),
7.90 (1H),
8.87 (1H)

8.54 (1H, d),
8.21 (2H, d),
7.70(2H, d),
7.24 (1H, s},
6.82 (1H, dd),
3.91 (3H, s)
6.9 (2H, m),
7.18 (2H,m),
7.68 (2H, m),
7.95(1H, m),
8.65(1H, m);
6.94(1H),

6.93(1H),
7.80, 7.90,
8.05(3H),
8.89(1H);

7.70(3H,m),
7.85(3H, m),
7.80, 7.90,

8.85(1H,m).

-62.57(s)

-62.70 ppm

-63.08 (3F, s)

-109.70 (1F, m),
-113.35(1F, m).

-82.72 (3F, s),
-109.11 (2F, m)

-62.80 ( 3F, ),
-107.65 (1F, m),
-112.45(1F, m).

257 (M*+,
C12H7F3CIN),
522(M-Cl)

C. 61.66 (61.37),
H, 3.98 (3.67),
N,5.53 (5.48)

000000000000 000000O0DDO0O0DO00%0,0000000
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O0o0oad
£5
kil NMR
ke (EHE (EAE) (CD5Clo, 25°C)
1-a C: 50.3 (50.1) TH: 6.8 (1H), 6.9 (1H), 7.0 (1H), 7.8
H: 25(27) (2H), 7.95 (1H), 8.1 (1H)
N: 4.9 (4.9) 19r: 634
Cl. 0.0(0.2)
1-b C: 47.4(47.3) TH: 6.4 (1H), 6.75 (1H), 7.7 (1H), 7.8
H: 2.0 (2.1) (1H), 7.95 (1H), 8.05 (1H)
N: 4.6(4.4) 19F:  _63.4 (s); -109.5 (ddd)
1-c C: 47.4(472) TH: 6.6 (1H), 6.7 (1H), 6.9 (1H), 7.8
H: 2.0(2.0) (1H), 8.0 (1H), 8.6 (1H)
N: 4.6 (4.5) 19F.  63.5 (s); -112.8 (ddd)
1-d C: 55.9 (56.1) 1H: 6.6 (2H), 6.8 (1H), 7.0 (1H), 7.6
H: 8.0(3.2) (1H), 7.7 (1H), 8.4 (1H)
N: 5.9(5.8) 19F;  -115.0 (ddd)
1-e C: 44.1(43.3) TH: 6.9 (1H), 7.1 (1H), 7.8 (1H), 8.0
H: 1.7 (2.1) (2H), 8.2 (1H)
N: 3.9 (3.6) 19F: -63.0 (1F), -63.4 (1F)
1-f C: 50.4 (50.5) TH: 6.9 (1H), 7.1 (2H), 7.6 (1H), 7.8
H: 2.5(2.7) (1H), 7.9 (1H), 8.1 (1H)
N: 4.9 (4.9) 196 .24
1-g C: 55.9(56.3) 1H; 6.4 (1H), 6.7 (1H), 7.0 (1H), 7.6
H: 3.0(3.2) (1H), 7.7 (2H), 7.9 (1H)
N: 5.9(6.0) 19F.  .112.6 (ddd)
1-h C: 51.0(45.2) TH: 6.8 (1H), 6.95 (1H), 7.05 (1H), 7.7
H: 2.1 (2.3) (1H), 8.0 (1H), 8.9 (1H)
N: 4.9 (4.2) 19¢. .33
1-i C: 49.4 (49.3) TH: 3.6 (3H), 6.3 (1H), 6.6 (1H), 7.7
H: 2.9(2.8) (2H), 7.85 (1H), 7.95 (1H)
N: 44 4.4 19 632
14 C: 47.4 (47.4) 'H:8.7(m). 7.1(m). 7.5(m). 7.6(m),
H: 2.0(2.3) 7.7(m), 8.0(m). 8.2(m)
N: 4.6(4.7) “F:8 s $IB(-63.0--63.6) H&LU 8 ddd
3B (-92.2--125 5)
1-k C: 43.5(44.0) TH: 6.9 (1H), 7.15 (1H), 8.1 (1H), 8.3
H: 1.8 (2.1) (1H), 8.45 (1H), 8.6 (1H)
N: 8.5(8.4) 19 .29
1-1 C: 42.2(42.1) 1H: 6.5 (1H), 6.7 (1H), 7.75 (1H), 7.85
H: 16.(1.8) (1H), 8.0 (1H), 8.1 (1H)
N: 3.8(3.7) 19F: -58.1 (1F), -63.4 (1F)
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[

f 11-3 340 T 24 25 590
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International application No.
PCT/US01/ 40522

AL CLASSIFICATION OF SUBJECT MATTER
[PC{7) :HosB ss/12; CovD 213/0g, 215/00, 217/00, 235/02

US CL  :498/890, 704, 517; 548/61, 79, 189,152, 286, 345; 544/ 954
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CAS ONLINE

Electronic data base consulted during the international search (nzme of data base and, where practicable, search terms used)
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entire document.
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Box I Observations where ceriain cfaims were found nnsecarchable (Continuation of item 1 of first sheet)

This international repert has not been established in respect of certain claims under Article 17(2)a) for the following veasons;

L Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2, |:l Claims Nos.;

because they relate to parts of the international application that do not comply with the prescribed requirements to
such an extent that ne meaningful international search can be carried out, specifically:

3. D Claims Nos,;

because they are dependent claims and are not drafted in zccordance with the second and third sentences of Rule 6.4(a).

Box II Gbservations where unity of invention is lacking (Continvation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this internatienal application, as follows:

Please See Extra Sheet.

1. As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

a. |:] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

EA |:| As anly some of the required additional search fees were timely paid by the applieant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this internaticnal search report is
restricted to the invention first mentioned in the claims: it is covered by claims Nos.:

Remark on Protest l:] The additional search fees were accompanied by the applicant's protest.
Mo protest accompanied the payment of additional search fees.
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BOX I1. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING
This ISA found multiple inventions as fallows:

Group I, claim(s)5=7, drawn to organic electronic device and a chemical compound of the Second Formula.

Group II, claim(s) 1-+ and 8-11, drawn to an organic electronic device and a chemical compound wherein A=C.
Group III, claim(s} 1-4 and 8-11, drawn to an organic electronic device and a chemical compound wherein A=N.

The inventions listed as Groups Il do not relate to a single inventive concept under PCT Rule 13.1 because the
chemical compaunds lack a common core, under PCT Rule 13.2, they lack the same or corresponding special technical

features for the follewing reasons:

There is a lack of a significant common structural feature in the Groups as recited above to which a claimed utility
may be attributed. The commen core in the group is Iridium.

Accordingly, the requirement of the unity of invention has been set forth because there exists no common core between
the claims to include 2 single general inventive concept in which the utility can be attributed,

Form PUT/ISA/210 (extra sheet) (July 1998 )k
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