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Synthesis and Characterization of Two Kinds of Pd (Il ) Complexes
Stabilized by N-Heterocylic Carbene Ligands
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Abstract: 1,3-diethylimidazolium salt and 1, 2-diethylindazolium salt from imidazole and indazole were synthesised re-
spectively. Reactions of these salts with PdCl, and K,CO; afforded two kinds of Pd(II)complexes stabilized by N-
heterocylic carbene ligands. Both ligand precursors and their complexes were characterized by NMR spectroscopy. The re-
sults showed that the method of using bromine ethane to prepare imidazole salt and using iodine ethane and acetonitrile to
prepare indazole salt could achieve good effects. Moreover, the experiment successfully synthesized two kinds of
Pd (1 ) complexes stabilized by N-heterocylic carbene ligands, which were dichloro (1, 3-diethylimidazole-2-ylidene)
pyridine palladium () and dibromo (1, 2-diethylindazole-3-ylidene) pyridine palladium (II) .
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TE 50 mL 1 5 IS B0 H A Bk sk (0.68 g,
10 mmol) , FIIA 5SmL HZ, il k2820
fift. 6] 2R P A NaOH /K i 7 (1.6 mL
6.25mol/L) , IR & HEFE 30 min. BliJ5 N AR 2 b
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(0.061 5 g, 0.3 mmol) , b4 (0.053 2 g 0.3 mmol) .
B B B9 (0.207 3 g, 1.5 mmol) | W Ak 4h (0.1029 g,
1 mmol) , FfiINA 6mL MELBE, IFZE 80 C, K
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(0.090 6 g, 0.3 mmol) . F L4 (0.053 2 g, 0.3 mmol) .
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Fig.1 Equation 1

FN Ay BRI A 1 IR E ARy, &
'"H NMR A, iRk 1, 3- 2 Emkmedh , Hoazmgt
PREGES R UK 2 s, E 2 ATLUE H : fb2A ks
1026 By ZEIE, BAMER 1, HIE ETEM
NRIEF Z BRI F F A fe2a i 7.68 1)
W SRy XU, FRAMEA 2, UE 8 A R A Hp B Tk AR |-
FIPEN S fE2A i el 4.45 HIGEh Z 80, BUME N
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AEHEAREEE H335 FH3W

FEE RS

"H NMR (400 MHz, CDCl3) : § 10.26 (m, 1H,
CH), 7.68(d,J=1.50 Hz, 2H, CH=CH) , 4.45 (m,
J=720Hz,4H, CH,) , 1.62(m, J = 7.60 Hz , 6H ,
CH3).
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Fig.2 '"H NMR spectrum of Compound 1
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Fig.3 Equation 2
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A (EHAEENE, AP 1 H 1026 AbpyiErEfb s
Y2 s TP A B, BB AN EUR T 2 [ Bk
T EMER L, ROART REm PdCID) B4
Y. I 5 ATLUE Y FEALSAAi S 121.3 ~ 152.8 (193
BN B 4 A, v A 5 3 ks T, DRIk ER
H A G =2 ) P i S BT X I, 06 ) b 2 57 8 g
TE 160 ~ 200, {H i F DU bt g, H °C NMR
DR EIAS JE , PRI 1 4 I AR AE TS o ch B PR
TR HY B Rl Ji %o 07 A 0 D 43 551 o BRAE 46.3 i
15.8. JEEIH 113 A REEFIE. P s Smis 4L
PEATT

"H NMR (400 MHz, CDCl3) : § 9.05(m, J =
8.36 Hz, 2H, Ar-H) , 7.75(m, J=18.49 Hz, 1H, Ar-
H),7.33(m,J=14.03 Hz, 2H, Ar-H) , 6.96 (s, 2H,
CH=CH), 4.60(q,J=22.20 Hz, 4H, CH,) , 1.60 (t,
J=14.68 Hz, 6H, CH;).

C NMR (100 MHz, CDCl3) : 6 121.3 ~ 152.8 (Ar-
C),46.3(CH;), 15.8(CH,).
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Fig. 4 '"H NMR spectrum of Compound 2
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Fig.5 '3C NMR spectrum of Compound 2
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Fig. 6 Equation 3

SNV SE UG 3 B AR R G 3 SR AR,
2 '"H NMR FEAE, ML 1, 2- 2 5emimedh, HA
AR A E 7 R, B 7 WTLUE H - f2E ke
h9.67 M2 EIE, BUME R 1, IHJE b HIoEH
SRR LA A2EA S 8.08 ~ 7.50 I
R EWE, BUMEN 4, HE AR FE; 20
h 521 Wk 2@, BUMER 2, IHE IS EE
Hrp— AR RS i 4.97 g 2
W, BUMEN 2, IHEPIA S HEh 3 A —A 1 H 3
iRl 1.80 MlEh 2 @, BUMEN 3,14
JE&PAS I Hd — AN LA (B8 1.56
ek Z @i, BUMER 3, HEMA L3 d 5 hh—
AN REEL S BRI R GRS R AR . T
SRS Ei T N

'H NMR (400 MHz , CDCl3) : 6 9.67(m, 1H,
CH) , 8.08(m, J=8.35Hz, 1H, Ar-H) , 7.83(m, J =
16.64 Hz, 1H, Ar-H) , 7.71(m, J = 8.40 Hz, 1H, Ar-
H), 7.50(m, J=1539Hz, 1H, Ar-H) , 521 (m, J =
21.14Hz, 2H, CH,) , 497(m, J = 21.64 Hz, 2H ,
CH,) , 1.80(m, J=13.88 Hz, 3H, CH3) , 1.56 (m, J =
14.30 Hz, 3H, CH3).
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Fig.7 'H NMR spectrum of Compound 3
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Fig. 8 Equation 4

HEEFINLEY 4 AEEHA, 4 'H NMR
FAE, R (1, 2- 2 S e I i i 2 — 3Rk 4n (1) ,
HERAREGEME 9 Fos. HIE 9 FTLUEH: 51
AW 3 MiEEIFAL, 9.67 AbRY RN ZK , IEBH FOT AR
W 5O i SR . fb2E B8 8.91
(A0 SR WL, FRAER 2, V@ A I BE 2R b AU -4
B BB E AR R 8.62 AU A iU, FRAME
1, HJE S E R b AR R At RS
R 7.72 SR ZE N, FUAME R 2, V8 RIER
R R E; il 7.35 ~ 7.26 (1
R EWE, BUMEN 4, HE AR FE; 20
h 349 Wk ZEIE, BUMER 4, IHJE PS5
HOE AR B A8 1.41 pyigshy Z2 Ei, 7
SHER 6, IHJE WA ORI EE. T E
TR AT

'H NMR (400 MHz , CDCl3y) : 6 891(d, J =
5.89 Hz, 2H, Ar-H) , 8.62(d, J=4.17 Hz, 1H, Ar-H) ,
7.72(m, J=47.52 Hz, 2H, Ar-H) , 7.35 ~ 7.26 (m, J =
24.73Hz, 4H, Ar-H) , 3.49(m, J = 19.83 Hz, 4H ,
CH,), 1.41(m,J=13.73 Hz, 6H, CH;).

9 LAY 48 'HNMRIEE
Fig.9 '"H NMR spectrum of Compound 4
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