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IrCl; = 3H0 5K HEERNEY R _BY, RS NaOCH, fl AgOCOCF; fEH T 5
2-(27 -t e R Y bk 2 N T IR B Bk & EL S .

AL R
AR A R RER— .
B 1 = Q- (0 ERIER) (2- (KT BEMK) A4K [(d6hppy)dr(pym)]
e R
L1 2- (2" 4-2F) FER Q4bppyH) HI&RE

s+ O 2
1Wﬁnﬂ-"a N

FARPT, EEHYVMNEE. BT RERARER 500 mL. ZTHERMA 50 g
{0.03166 mol) 2,4- R KL, 5.0 g (0.03166 mol) 2-BALIER 30 mL Z.BE X 60 mL HH
WAWM, 3% mol ) PA(PPhs), BEFE 10 24 EEIIA 2 M RESIEHE 60 mL, M#FE
ZE[EH 6 /. BERANE, BEMNEEA 150mL K, SEEIMEFASERSRE, HTEK
WBRETREYME, TEHREE, SRR, BREAEKSS g YR 90.9%.

5N

B ® ("H-NMR, CDCl, 500MHz, 8 (ppm)): 8.58(d, J=2.70, 1H), 7.86-7.92 (m,
1H), 7.50-7.58 (m,2H), 7.04-7.11 (m, 1H), 6.78-6.81 (m, 2ID.

ik (MSm/z): 191.0 MY,

TGRS CiHNE;

WEAE: C69.10%, H3.66%, N 7.33%;

SeHfE: € 69.35%, H3.53%, N 7.40%,

A bl sk Bl R TSI R 2- (20, 440 REme.
1.2 2. (Qrmede) SRimk (pym) MISH

AR T, ARE MR B R ERWBE S 250 mL = D& BN 40%
L_EERW 1741 g, 50mL 28, YR WHERNEE N 0°C, FhI 10.71 g B 2-nkn: HEE,
20 min ISR, MEPURIMA 51 gB0K. ZOCRM 1 MG, BEHKKEERAR
EEREN. RAKEAN 200mL M HRP, BORREHE, THEFMBEFREESHE.
FOLAEKHRETR MBI IHERRAEK 501 g ZBELAR, BREH
K 4.16 g. WHE 28.7%. SAHEGY (GC) FE: 98.52%.

T BT

Eii# CHNMR, CDChL, 500MIz, §(ppm)): 11.0 (s, 1H), 8.51-8.53 (m, 1H), 8.20 (d,
1H), 7.73-7.80 (m, 1H), 7.25 (t, 1H), 7.19-7.24 (m, 2H}.

Bl (MSm/z):  145.0 (M.
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TEMUr: CHiN;

HHWE: C6621%, H4.83%, N 29.0%:

SPME: C66.31%, H4.81%, N 28.8%.

PA_EAEiE sk Bl VR TB R MY TR 2- (2-uEue ) iR,

1.3 = (2- (4,678 FE0E) (2- (2°-nbmes) HRH) S8 [(46hppy)r(pym)If&
o
(1) (466ppylr;Cly HIE Bk

ESHFEFT, S00mL =OMFMA 5.0 g (0.0262 mol) 24fppyH, 4.62g (0.0131 mol)
ECly « 3150, 150 ml2-ZE8ZEZER 40 mL K, MHBARERFHRE 24 Aot. $HEFZE,
HBBREEEE 7418,

(2) (468ppy)lr(pym) H-&rm

BARPT, REGETAGE (1) B30 _RYd6hppyulrCh 1.5 g (1.23mmol),
2-(2* R )R B 0.465 g (3.78 mmol), 12-—® 7.5 80 mL, HRESY0.996 g, ZHZME
0.543 g. WH THRABFEFKE 24 b, SHELHE, SHERGEEROHEE. Bi&H
HEIFOEE. ZBEEEEEHTHE. RS S8R RB A SR HEH TR i
A, BIFEEE 092, WK 52.0%.

.

B ("H-NMR, CDClLy, 500MHz, & (ppm)):  8.91 (s, 1H), 8.28 (d, 2H), 8.00 (t, 1H),
7.76-7.81 (m, 3H), 7.63 (4, 1H ), 7.48 (d, 1H), 7.40 (s, 1H), 7.24 (s, 1H), 7.04 (t,1H), 6.98 (t, 1H),
6.58 (s, 1H), 6.49-6.56 (m, 211), 5.79-5.81 (m, 1H), 5.68-5.71 (m, 1H).

41 4 FE(KBr, crn™): 3063, 1245 (C=C-H); 1604, 1477, 1402, 1101, 825, 749 (55 C-H);
1292 (C-N); 986 (C-FJ.

TFLE M CapHygNsFalr

WEAE: ©5023%, N977%, H251%;

LR C5024%, N974%, H248%.

U ESETE FRREFEBRMNSRET (2- (£6-28) XHEunE) (2- (ki)
TR ) A4k,

SRR 2 (2-(4,5' - R )R AENE Y 2-(2O-RE IR EE BRI ) A5K [(456:ppy)Ir(pym)]
iaReys
21 2- (B 4-TE) FEiksr GabppyH) AR

ARMPWELEGAUHES) 1 FRE 246ppyH HSRHTE. FAREZE 34-— W XHR
O 24-—F AR, BoBEM MbppyH, W 80%.

EEMINEE

iRk ('H-NMR. CDCl;, S00MHz, & (ppm)): 8.68 (d, J=2.70, 1H), 7.85-7.89 (m, 1H),
7.70-7.77 (m, 2H),  7.67 (d, F=4.80, 1H), 7.23-7.27 {m, 2H).

8
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JRE (MS m/z): 190.9 (M+).

JLEFT: CuHNF;

WHME: C69.10%, H3.66%, N 7.33%;

SCHME: C69.34%, H3.75%. N 7.39%.,

Bl B8R e VIR NV RS B R R 2- (37 4-2F) FRutug,

22 (24 (@5-TF)D) FEME) (- (-nheE) KM 44K [@5hppyek(pym)) IS
AR

B RE SR 1 B & WA66ppypln(pym)y & SR AR FI(456ppy)drCl
R @6hppy)lleCly, BEHH AR AASHppyelt(pym), KK 43.6%.

EMBE:

%% (H-NMR, CDCli, 500MHz, §(ppm)): 8.74 (4, 1H), 7.96 (d, 1ID), 7.87-7.78 (m,
3H), 7.71-7.62 (m, 2H), 7.56-7.35 (m, 5H ), 7.19 {q. 1H), 7.08-6.85 (m, 3H), 6.61 (q, 1H),
6.07-5.86 (m, 110).

4T AP EKBr, om™): 3064, 1286 (C=C-IT); 1647 (C=C); 1609, 1472, 1435, 1108, 753 (353
C-H); 1388 (C-N); 908 (C-F).

TCRAHT: CyHigNsFalr

THEME: C5023%, N9.77%, H2.51%;

WHEME: C€5022%, N9.70%, H243%.

Bl ¥ LR RN BRSNS R R (2- (O,5-5) ZEe) (- (k)
IR ) A4k |
LHE 3 = (2- (3,5-2F) FENMEEE) (2- (R B &5% [(356ppy):ir(pym)]
&R
31 2- (3°,5°-28) FEmE (356ppyH) MIEE

RS RERS W | TS 24bppyH MERHME. FARER 3,5-ZREHR
OB 2,4-“ R FWRR, BABEEE ISGppyH, WK 55%.

%ﬁgﬁ:

B CHNMR, CDCh, S00MHz, 5 (ppm)): 8.57(d,J=2.70,1H), 7.51-7.56 (m,
1H), 7.55(d,J=3.00,1H), 7.44(d,J=4.80,2H), 6.91-6.96 (m, 2H).

il (MS m/z): 1910 (M.

TTEMHT: ChHINF;

HHME: C69.10%, H3.66%, N7.33%;

FHE: C68.92%, H3.75%, N 7.23%.

BLE SR S 3R B R TR R R R 2- (3°,5-280) FEntoe.

3.2 = (2- (30,528 EEab) (2- (R M) &% [(35hppyhlnpym)]ia
59
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R BESLEN 1 T8-S HE6Lppy)(pym)ya RAAR . Hi AR R GSHppy)InCl
R (46LppyllnCh, BARFEEFGSHppy.lpym). WHE 47.5%.

EERIESE

B ("H-NMR, CDCl, 500MEz, 8 (ppm)): 8.36 (s, 1H), 7.82-7.74 (m, 4H), 7.69-7.58
(m, 4H), 7.33-7.28 (m, 3H), 7.02 (1, 1H ), 6.93-6.87 (m, 2H), 6.59 (5, 1H), 6.44-6.34 (m, 2H).

L5 KBy, cm™): 3064, 1272 (C=C-H); 1684 (C=C); 1608, 1483, 1409, 1084, 779, 752
(FF C-Hy 1332 (C-N); 990 (C-F),

TEEAHT: CaoHgNsFIr

HEE: C5023%, N9.77%, H2.51%:

ST CS50.20%, N9.74%, H2.46%.

ELEEHRE: ER R NETA SR — (2- (3°,5-28) HEahm) (2- (2r-nfgs)
DR Ak
LHER 4 = (2- ( 96°-28) FH4-HEMEE) (2- (2-mEeeE) k) 4%
[(46£:pmpy);Ir(pym)] B35 FR
4.1 2- ( 224-28) FR-4-PEARE (246mpyH) MR

H4C Ha
- Pd(PF —
N 2MN2,CO, N

AR T, EEFESE. BETRERSEERN 250 mL =M FMA 5.0 g
(0.03166 mol) 2,4- —FHFHEE. 30 mL Z.BE. 545 g (0.03166mol) 2-18 4- FEEMEEE & 60 mL
B2, 3% mol B PA(PPhy) H#. 10 M ZEIMA 2 M BRBRGIAH 60 mL, HiE:Tm#HAs
ZERIF 6 i A HFEIA 150 mL K403 S E KRR, AEKmRET%.
IR RS, SRR, BERAaEdk, R %,
%,
HRiE (H-.NMR, CDCh, 500MHz, 5 (ppm)): 8.43 (d, J=3.00, 1H), 7.81.7.84 (m, 1H),
7.41 (s, 1H), 6.76-6.79 (m, 3H), 2.23 (s, 3H).
JE (MSm/z): 205.2 (MB).
FTEIH: CHyNF,
HWM: C7024%, H439%, N 6.83%:
$HE: C70.05%, H432%, N6.76%.
B EEIRIES ER RNTEBINMER 2- ( 2°4°-28) FE4 R,
42 Z(2-( 4.6 - FOFEEA- PR ) (2. (2 -MEBER) B 44K [(465:pmpy)In(pym)]
&
(1) (46fpmpy)gdraCla HI4 F
AR T, 250 mL =OEHMA 1.16 g (5.68 mmol) 24HpmpyH, 1.0 g (2.84 mmol)

10
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IrCly * 3H0, 80 mL2-Z{EZ B R 20 mL K, MHAABERPERN 24 I, HHESE,
B HOEE 1.64 g.
(2) (46Fpmpy)ln(pym) i-& m

BAEPT, REEPDNALGE 1) B3 = Ea6hpmpy,lnClh 1.53 ¢ (1.23 mmol),
2-(27 -t 2R VB B 0.465 g (3.78 mmol), 1,2- "5 80mL, FEES) 0.996 g, =8 254
0.543 g. HHIHRFBERIFRN 24 A0, AHETE, SERENREEEEE. BaB
BIFCOk. ZBEAER TR, UFER. —ERRRa AR s raaisass.
B 099 HEHE, B 54.1%.

R,

B ('H-NMR, CDCl;» 500MHz, & (ppm)): 8.48(d, 1H), 8.06 (d, 1H), 7.84 (q, 11D,
7.69 (d, 1H), 7.43 (d, 1H), 7.43 (d, 1H), 7.37-7.33 (m, 2H), 7.09 (q, 1H), 6.77 {q, 2H), 6.55 (s, 1H),
6.52-6.44 (m, 2H), 5.85 (q, 1H), 5.72 (g, 11D, 2.51 (d, 61D

1 4h 36 (KBr, em™): 3056,1285 (C=C-H); 2924, 2754, 1397(-CHa); 1689(C=C}; 1610, 1571,
1475, 1105, 776, 753 (5Fr C-H); 1397 (C-N); 862 (C-F).

TCBA T CiHaaNsFalr

HHEME: C51.56%, N9.40%, H2.95%;

SefifE. C51.51%, NO9.38%, H2.96%.

B LSS FiR RN AESINSRE " (2- ( 4,628 FE-4-HEmm) (2- (2'-
MEREEL ) DR Ak
LHH 5 (2 (4525 REA-FEAE) (2- (-WRE) KEH) 6%
[(45f:pmpy);Ir(pym) E-& 1

51 2- (3 4-28) FH4- TR (dfpmpyH) K&

SRS RES SRR 4 PEE 24BpmpyH RIS RAR. FFARBER 34- 8 EMmB
R 24-—AXHR, BABOAMAY 346pmpyH, WE 70%.

GEH A E

Bk ('TH-NMR, CDCly, 500MHz, & (ppm)): 8.52 (d, J=3.00, 1H), 7.82-7.87 (m, 1H),
7.69-7.72 (m, 1H), 7.48(s, IH), 7.20-7.26 (m, 1H), 6.07 (d, J=3.00, 1I), 2.41 (s, 3H).

A (MSm/z): 204.9 (M1).

JLESHT: CHoNFy

HEME: C7024%. H439%, N6.83%,

SWAE: C7036%, H444%, N6.83%.

BlLEREIrE: PR RNFRIANDRHZE 2- (3,428 EH-4- TR,

52 = (2-(4,5°-8) FKEL-4- BT ) (2- (2-MENEEL ) DR ) S48 [(456pmpy)lr(pym)]
isfeg o
FRUPRER 5 ) 4 T Ed6hpmpy) (pym)i-& SASRE. FiA R @SHpmpy)inCly

1
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1CBF (@6 Lpmpy)d;Cl. BE B R AR h45hpmpy)lnpym), W& 37.1%.

SR

Bl ('H-NMR, CDCl3, 500MHz, & (ppm)): 8.62 (d, 1H), 7.88-7.72 (m, 2H), 7.67-7.61
(m, 1H), 7.56-7.32 {m, 6H), 7.11 (g, 1H ), 6.91-6.66 (m, 3H), 6.55 (q,1H), 6.09-5.88 (m, 1H), 2.47
(q, 4H).

ZL5h Y61 (KBr,em™): 3054, 1285 (C=C-H); 2924, 2754, 1380(-CHa); 1686(C=C); 1610,
1548, 1472, 1127, 825, 783 (375K C-H); 1285 (C-N); 986 (C-F).

FEFREDHT: CiHyaNsFalr

HEME: C51.56%, N9.40%, H 2.95%:

SFME: C51.54%, N9.38%., H2.93%.

Bl ST R RN BRI RE S (2- (4,5-25) FR4-Fru) (2- (2'-
MRS BRMED) S

LA 6 = (2 (P5-TH) XEAHEMGE) (2- (2-MmE) k) &%
[(35E:pmpy)alr(pym)] B-& 1%
6.1 2- (3,5-2%) FE-4-FEEE (356pmpyH) K&K

ERLBREXRSLES 4 HEE 246pmpyH A RMAR. FAREH 3,5- 8 EHRE
KRB 24-"FEWER, SXBHUEESE 356pmpyH, WE 62%.

G 5E

BN % ("H-NMR, CDCly, 500MHz, 5 (ppm)): 8.54 (d, J=3.00, 1H), 7.50-7.54 (m, 3H).
7.12(d,J=2.70, 1H), 6.81-6.86 {m, 1H), 2.43 (s, 3.

JRIZE (MS m/z): 204.9 (M+).

FEEHT: CpHuNE,

HEAE. C70.24%, H439%. N6.83%:;

SHME: C70.45%, H445%, N 6.84%.

BL_EMAEiEs: R R N RIMYRRE 2- (3°,5-2R) AE-4-FElkee.
6.2 (2-( 3",5-"H) KR4 IR (2-( 2R BRIH ) 24K [(35fpmpy)lr(pym)]
& i

B HDBRE A 59560 4 PE6Hpmpy)Ipym)BTE AH R BT A FLR F(35tpmpy)alr:Cl
B A6hLpmpy)lnCly, 828 HE EAGSLpmpyRirpym), B 44.2%.

GRS E:

MR ('H-NMR, CDCla, 500MHz, § (ppm)): 8.86 (s, 1H), 7.98 (t, 1H), 7.83 (d, 1H), 7.58
(s, 2H ), 7.40 (¢, 2H), 7.33-7.28 (m, 3H), 7.22 (t, 1H), 6.76 (g, 2H), 6.59 (d, 1H), 6.44-6.35 (m, 2H),
2.49 (d, 6H).

4T 4h 3 (KBr, em™): 3064,1272 (C=C-H); 2926, 2850, 1332(-CHz); 1686(C=C); 1608, 1558,

12
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1483, 1084, 779, 752 (I C-H): 1290 (C-N); 990 (C-F),

TERAHT: CaallyNeFulr
HHEAE: C51.56%, N9.40%,
SHPHE: C51.53%, N9I37%,

H 2.95%;
H 2.9%0%.

Ul LR EIR R RIWRET (2- ( 3.5-28) EE-4-FHEhmg) (2- (2'-

MEUEEE) BEKREMA) &K,
JhsFf REA,

SHER 16 WA EH BB MRS EE S EHA, 7 BB %% UNICO
UV-2102PCS R by B4R v lE, PE036% A 970CRT RS il e, i
WIE 10° mol/L, WENTBEFE_RKPREWTHT. HEROTRERR:

o B % o e FEN AR

( A max/nm) { A max /nm)
EREF 1[(465ppy)aIr{pym)] 256, 291, 349, 457 466
L 2[(456ppy)2le(pym)] 270, 299, 336, 379, 412 481
S 3[(355ppy)le(pym)) 267, 286, 349, 420 492
SHED 4[(465pmpy)ale(pym)] 254, 287, 365, 450 461
L S[(450pmpyhlr(pym)] 271, 344, 381, 410 480
SEHEF) 6[(355pmpy)Ir(pym)] 266, 302, 339, 387, 438 491

13
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