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Abstract: P,N-ligands (L1 - L5) with cyclic secondary amine moieties linked to the benzene rings of —
triphenylphosphine were designed and synthesized for the palladium-catalyzed C - N bond coupling reactions. The 1 A 5% S

F RSS

structures of these new P,N-ligands were confirmed by TH NMR, 13C NMR, 31P NMR, infrared, high resolution mass  j ##
spectroscopy, and X-ray single crystal diffraction. The desired C - N bond coupling products were obtained in good

. . . . . XS A
to excellent yields (up to 95%) when the reactions of aryl bromides with secondary amines were performed under °
the optimized reaction conditions (Pd,(dba),, 1 mol%; L5, 6 mol%; NaO'Bu, 1.4 mmol; toluene, 2.5 ml; 100 °C). UREES
Keywords: P,N-ligand, palladium catalysis, C - N bond coupling, aryl bromide, secondary amine rEH

Wk H #1: 2011-06-09; i H : 2011-08-16

SIHASC:
TR, XSRS, MRS BT P, N-TFCARI A B AR A A B - U IE SN P IS I [I] k24, 2011,v32(10): 1617-1623

DAl Yao, LIU He-Song, FENG Xiu-Juan etc .Preparation and Application of New P, N-Ligands for Palladium-Catalyzed C - N Bond Coupling Reaction
[J] Chinese Journal of Catalysis, 2011,V32(10): 1617-1623

A
http://www.chxb.cn/CN/10.3724/SP.J.1088.2011.10617 %, http://www.chxb.cn/CN/Y2011/V32/110/1617

[1] strong> Muci A R, Buchwald S L. Top Curr Chem, 2002, 219: 131 __ r

[2] strong> Kantchev E A B, O'Brien C J, Organ M G. Angew Chem, Int Ed, 2007, 46: 2768 __ ret

[31 strong> Aubin Y, Fischmeister C, Thomas C M, Renaud J L. Chem Soc Rev, 2010, 39: 4130 ___ri
[4] strong> Lundgren R J, Stradiotto M. Angew Chem, Int Ed, 2010, 49: 8686 , ri

[5] strong> Surry D S, Buchwald S L. Chem Sci, 2011, 2: 27 et

[6] strong> Maiti D, Fors B P, Henderson J L, Nakamura Y, Buchwald S L. Chem Sci, 2011, 2: 57 ___ i
[71 strong> Ley S V, Thomas A W. Angew Chem, Int Ed, 2003, 42: 5400 s

[8] strong> Zhang H, Cai Q, Ma D W. J Org Chem, 2005, 70: 5164 __ ri

[o1 strong> Rao H H, Fu H, Jiang Y Y, Zhao Y F. J Org Chem, 2005, 70: 8107 , ret

[10] strong> Zhang Z J, Mao J C, Zhu D, Wu F, Chen H L, Wan B S. Tetrahedron, 2006, 62: 4435 __ rt

[11] strong> Liu Y F, Bai Y J, Zhang J, Li Y Y, Jiao J P, Qi X L. Eur J Org Chem, 2007: 6084
[12] strong> Altman R A, Buchwald S L. Org Lett, 2007, 9: 643 __ ri



[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]

[38]

[1]
[2]
[31

[4]

[5]
[6]
7]

(el

[e1

[10]
[11]
[12]
[13]
[14]
[15]

strong> Cheng D P, Gan F F, Qian W X, Bao W L. Green Chem, 2008, 10: 171 __ ref

strong= Wang H F, Li Y M, Sun F F, Feng Y, Jin K, Wang X N. J Org Chem, 2008, 73: 8639 i
strong> Xi Z X, Liu F H, Zhou Y B, Chen W Z. Tetrahedron, 2008, 64: 4254 __ re

strong> Tao C Z, Li J, Fu Y, Liu L, Guo Q X. Tetrahedron Lett, 2008, 49: 70 ,_ ret

strong> Monnier F, Taillefer M. Angew Chem, Int Ed, 2009, 48: 6954 __ ret

strong> Das P, Sharma D, Kumar M, Singh B. Curr Org Chem, 2010, 14: 754 __ ret

strong> Meng F, Zhu X H, Li Y, Xie J W, Wang B, Yao J H, Wan Y Q. Eur J Org Chem, 2010: 6149

strong> Li L Y, Zhu L, Chen D G, Hu X L, Wang R H. Eur J Org Chem, 2011: 2692
strong> Huang Y B, Yang C T, Yi J, Deng X J, Fu Y, Liu L. J Org Chem, 2011, 76: 800 _, ref

strong> Desmarets C, Schneider R, Fort Y. J Org Chem, 2002, 67: 3029 ,, ret

strong> Liu C, Shen D M, Chen Q Y. J Org Chem, 2007, 72: 2732 __ ret

strong> Manolikakes G, Gavryushin A, Knochel P. J Org Chem, 2008, 73: 1429 ,_ r

strong> Taillefer M, Xia N, Ouali A. Angew Chem, Int Ed, 2007, 46: 934 __ s

strong> Correa A, Bolm C. Angew Chem, Int Ed, 2007, 46: 8862 i

strong> Anderson K W, Tundel R E, Ikawa T, Altman R A, Buchwald S L. Angew Chem, Int Ed, 2006, 45: 6523 | st
strong> Old D W, Wolfe J P, Buchwald S L. J Am Chem Soc, 1998, 120: 9722 __ ret

strong> Old D W, Harris M C, Buchwald S L. Org Lett, 2000, 2: 1403 __ ret

strong> Anderson K W, Mendez-Perez M, Priego J, Buchwald S L. J Org Chem, 2003, 68: 9563 st

strong> Verboom W, Reinhoudt D N, Visser R, Harkema S. J Org Chem, 1984, 49: 269 __ ret

strong> Whited M T, Rivard E, Peters J C. Chem Commun, 2006: 1613
strong> Wolfe J P, Tomori H, Sadighi J P, Yin J J, Buchwald S L. J Org Chem, 2000, 65: 1158 ___ ret

strong> Kuwano R, Utsunomiya M, Hartwig J F. J Org Chem, 2002, 67: 6479 . ret

strong> Yang C T, Fu Y, Huang Y B, Yi J, Guo Q X, Liu L. Angew Chem, Int Ed, 2009, 48: 7398 __ rt

strong> Basu B, Paul S, Nanda A K. Green Chem, 2009, 11: 1115 __ ret

strong> Huang X H, Anderson K W, Zim D, Jiang L, Klapars A, Buchwald S L. J Am Chem Soc, 2003, 125: 6653 ___ret

strong> Berman A M, Johnson J S. J Org Chem, 2005, 70: 364 __ ref

LR, A, REFR, MR, 1D, WRUE I £ -2k A 0P K o v I AR v R T A T I A A B N &R RE [9]. AR, 2011,32(9): 1490-1495

Ekok, JKEZE, HRU)ZE 200 A B Al RN — D & R T 2-45840-3- K 56 10 R — WA [J]. fEfbeEaR, 2011,32(7): 1143-1148

SRR, AER, AHHEANE, SR, AR, WA B OURE I A (0 A e B G AR 2-T 0 SR AL RS R [3]. fEALAR, 2011,32(2): 299-302

T, 2R, WRAAR, ST, XA W], UM R i T A R R DL LR B AR N-JR R R A S LI AEIL B Sonogashira B [J]. 6244, 2011,32(11):
1712-1718

IR, UL, 5K BB Ak 2 4 K A Ak R R R B A1 0], MK AEAR, 2011,32(11): 1693-1701

PEE 1,2, T 1,2, 0E 1,2, RER 1,2, Wi 1,2.p/Rh AT PPh-Rh/sio,, A F P4 0 T A6 R R SE W . A3, 2011,32(1): 81-35
ERK, BUNEE, JTH PA(OAC),/(S)-P-PHOS fE IS co AHIRA M T fEm 7 (3], fiEALFH, 2011,32(2): 65-69

SEMK, ARERE, R, R, R AEA S (3,4 T HARSERIE) BRI G It R A ITE L-b O R IR R T i i Ak P RE [D]. HEAL24AR, 2010,31
(9): 1093-1097

TN 1, BAME 1,2, BB 1, TR L, RIEH 1 ARMEM 1,3-T MR A B 31U R TR [J]. fE1LA4R, 2010,26(8): 1044-1048

A 2R BEA BT 2 X% T 4 s AR K A RUCI2 (TPPTS) 2-(S,S)-DPEND S Ak 1 P B (1 A % i & = B [J]. i 462%4Rk, 2010,31(3): 273-277
ARG SR M IR A s R A s 2 B8 RV P R R T 5 A 0 0 S PP I A S B F S R D] A2, 2010,31(3): 251-260

W 1, AHERE 1, TR 2, BRie 1, 0 10 A S vk M XUBE RO AR - AR A AL Suzuki J B [O]. fEALA#R, 2010,31(12): 1478-1482

FNEIL; 31 FH IH ;55 A 0208 sV a2 M R - 0 1 5 1 o) R JFC S P B ¢ 1 s I 1 A 1 B D] Ak 2% 4%, 2009,30(8): 786-790

XS TR AT IGAE ATt W e A/ OB TG A Ak 380 A P 495 0 S P I 44 S 12 (1) 1 90 08 2 [9]. ik Ak %4, 2009,30(6): 577-586

200 KB R T ARE G W ;4 8 B8 7 0 A B TR AT IR TR A 4 A Ty bk i 4 B [9]. AL 444, 2009,30(3): 242-246

Copyright 2010 by fi#:{k224%



