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Synthesis of two novel TPA derivatives

DING Zhong , PENG Xiao-jun, GAO Yun-ling, SUN Li-cheng
(State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116012, China)

Abstract: Two new tris (2-pyridylmethyl) amine (TPA) derivatives were designed and synthesized. The synthetic ways

were sludied and structure conflirmed by using 2D-NMR spectra and ESI-MS. These two compounds can be used in the research

of complex catalysis, especially the second one, it has an active primary amine group which can react with other functional

molecules such as photo-sensitive compounds [or research of electrons or energy transfer inside the molecular.
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W ("HNMR) 5 0L 55 )5 3% (ESI - MS) #5046 7
FAE Varian INOVA 400 MHz{ TMS & 4 #5 ) 1 HP1100
(HPLC/MS, & B A ) B 75 .
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1.2.2 N,N-Z(2-wkwz W 3k ) B (3) #9 &[4

10.7 g(0.1 mol)2— I g A % (1) 78 T 80 mL JG7K
ZEEH,10.8 g(0.1 mol)2- ﬂtt%ﬁﬂﬂﬁ(Z)fﬁ“ﬁ%'l?L
TEIMA I G Gk B2 I 2 2 h, Bt b &
WINA NaBH, 7.6 g(0.2 mol) . i FHFER ML 3 ~
4 h, U8, 7R VK TRV pH {HF] 4(12 mol/L ¥
L) KB EBREE o U 28R B a5 A
TRIR EIRER M. 17 U PN A 29 300 mL B TEIK &
BERIGBLIMA LB, R A PR B AT 6 R
ik, =P (3) [ — KA R BHEETLoE
FETKF AR LB NayCOy MK, EWWH
S8k, R 7€ T K, H CHCL, 2R EBUE &K, &
UEVR , TCIK NaySO, T4, W e 7% bR v R0 13 2048 2 1
RY1(3)8.8 ¢, /=3 44% (CHA{H 40% ) o ESI-MS IE
R [M+H" 1" (m/2200.1),

1.2.3 N-(4-8& TE)-KALFH LK (6)4 &
}&‘[5]

14.7 g(0.1 mol) 4B 7K — H B W Bk (4) Jin #4345
TE#y 300 mL FC/K B, 18] Aid & 5 KOH H A%
W, L 2V R RS R AT, BRI 2 b, R,
YRR F JCOK TR R G 2ok U 4 (4) , 28 TR AR 1R 4%
BEPR R (S) , 7K >90% .

7.4 ¢(0.04 mol)(5)%5 19 mL(0.16 mol)1,4-—
TR T BERAELY 60 mL Rk — H1 3 R I (DMF) 1,
LG B AR, N, £ A7, 120°C H B 40 8 2 17
3 ho JBJEZERE DMF M B 1,4- T ke, FlAR
Wi /K Y6 B 5% B DMF, CH,Cl, 2 R ZE B, 2 U
7K MgSO, T4, &b il , U8 D8 R 2818 LBk CH,yCL,,
KEBEZWES &, A A RKIK(6)3.75 g, 77 %
35% .

1.2.4 2-[(N,N-Zwhog WA ) WA ]| -3-# 4w
7 (10) 49 & %,

9.5 g(0.1 mol)3-FF ML 1E (7), CH,0 ¥ W 21
mlL 1 NaOH % % (& NaOH i &2 %08 10% )47 ml
Bl 2.5 he R ZEHR GV A, B INA 10 mL ¥K
BEERBRAL 1 h, IR ZEBRVE ), 79 B0 48 1o [ 1, 8 )
ATH 2 A B, & 35 A BOR , & BR D 2= N S 2218
IMAWER ERTAREAOGIIRER, B ES
TR IRV NIRRT AR 2- W -3 R ARk g
(8)IRMRELAIH T 9.6 5,77 59.6%

9.6 g(0.06 mol) (8) i R & £ & K % T HBr /K
VW (% HBr T & 425 40% )40 mL 7, 76 %5 IR B B
T GR0% T IR BLER , TE N S8 R B SR RN B OREE
EFRA 12 he SERUG , WU ZEBRIR B WA 53, %

IR B ¥ R, A RS i R o BR =T )2 0k,
FNERGE, CmksE, 525 T8, 1 0 2-TR W 5k -3-
FHEMEE () IHAR L5 .5 ¢, PR 34 9%,

3.98 g(0.02 mol) (3)I& T 24 100 mL /K 2§
i IMAZY 3 g ToK Nay,COs FERREEH . 1R 35727 70°C
BHE, B8 A (9) MV IR i, TLC Wa I B b7, £+ Jt
MAHRJE B L RN, o 38, 28 T U85 £ A 200 ~
300 E%hﬁz@*ﬁ%m,%%uﬂﬁﬂﬂﬁ 15:1 F120:1
(KB, FRD 8 CH,ClL/CH,0H, & J5 797 (10)
B IR 2.1 o, 7R 34.3%, ESI-MS E&R:
[M+H* ]*(m/2307.3),[M+Na* ]*(m/z329.1),
1.2.5 &4 Ade B o9b R

% 2.1 g(6.86 mmol) (10) B 5 K% T 25 50 mL
TooK Sl H A RERE B 0.5 h, ¥ DI
0.3 g &BMIEMA BB W A, AW 4%
WA o EIRY 12 h &, I 8ON K B R
W, U8 TR DR SRR, TR 2.2 o(10) AU AN R .

B ERATA (10) A8 2.2 ¢(6.7 mmol) 5 2.0
g(7.09 mmol) (6) FE7E#) 30 mL /K DMF ¥, ¥
JMAZ 1 g TG/K Nay,COs, B4 J5 AR FF 90 ~ 100°C HiE $E
SR 24 ho SR 58 UG , R ZE Bk DMF, 3 9 F
FEVR IR, 22— Tk AL O, FEALHE, T BN VR, U8
W EZE TG E AT, BIF A 15:1 B CHCL/
CH;OH, R JE 4y 4 — K HE4 B (20: 1 B
CH,CL/CH;OH) , W] X & £ X H # ik 3| TR 2l fE .
HBFr7=¥ A5 0.782 g, 7" 3K 23% ., "HNMR (S,
CDCL):1.78(m,4H, H14, H15),3.72(t, J = 6.4Hz,
2H,H16),3.95(t, J = 6.4Hz,2H, H13) ,4.03 (s, 4H,
H6,H6’) ,4.07(s,2H,H7),7.10(m,5H, H2, H2 , H4,
H4',H11),7.60(m,3H, H3, H3’, H10),7.72(m, 2H,
H18,H18’),7.84 (m, 2H, H17, H17'),8.18 (d, J =
2.8Hz,1H, H12),8.49(d, J = 4.4Hz, 2H, H1, H1'),
BCNMR( 8, CDCl;):25.14(C15),26.26(C14),37.43
(C16),54.19(C7), 59.90 (C6, C6’), 67.38 (C13),
118.22(C11),122.06(C2,C2'),123.15(C10) ,123.28
(C4,C4'),123.29(C17, C17'), 134.05 ( C18, C18’),
136.53(C3, C3'),140.62(C12),147.21 (C8), 148.82
(C1, C1'), 153.67 (C9), 158.91 (C5, C5'), 168.41
(C19,C19), HE B TFFSZSWLE 1 1EY A
ESI-MS IE B . [M + H' ]* (m/z 508.3),
[M+Na*]"(m/z530.3),

0.51 g(1 mmol)A 5 N,H,-H,0 ¥ 1:2 fEE/R tb
VT 20 mL oK S B, B 2 ~ 3 h, WUEZE B
V] T A Y 10% NaOH M3 MK 1 h, $h#
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MR BB G , 2 W, & I B9 2% U JC 7K Nay SO,
TR, ZZ RN, RERAE 4 55 (20: 1 89 CHoCly/
CH,OH), f8EH =4 B 0.29 g,/ & 77% . "HNMR
(5,CDCly):1.95(m,4H,H14,H15),3.02(t, J = 6Hz,
2H,H16),3.84 (s, 4H, H6, H6') , 3.86 (s, 2H, H7),
3.99(m, 2H, H13),7.05 ~ 7.12(m, 2H, HI10, H11),
7.15(t, J = 6.4Hz,2H, H2,H2'),7.36(d, J = 7.6Hz,
2H,H4,H4’),7.60(1, J = 7.6Hz,2H, H3, H3'),8.13
(d,J=4.8Hz,1H,H12),8.61(d, J = 4.4Hz,2H, H1,
H1'), CNMR(§,CDCly) :25.66(C15),27.68(C14),
39.57(C16), 57.86 (C7), 61.17 (C6, C6'), 68.11
(C13),117.95(C11),122.43(C2,C2'),123.57(C10),
123.91(C4, C4'), 136.96 (C3, C3'), 140.61 (C12),
147.31(C8),149.09 (C1, C1'), 153.73(C9), 158.53
(C5,C5), 8B THFSH5E 1 74L& A K.
ESI-MS IE# . [M + H* ]* (m/z 378.3),
[M+Na*]*"(m/z400.2).
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i CAMIE M TPA KU EGY L HAGTEY, 2
HFRATEBFWRERD o« M LB 1R AR 12
L) GBI, 22 % s [ AL A, 2 o
P TERRHABURES , &8 BB A i R AR A 40
22 BURIL B R Y R N R B AR B TPA D
AL A S E R PSR /NI 9 7 5T AR 2

AR BRBREK, BE HHMESHMHX
SCHERIEAT THRAE A . B )AL, EH K
HET SCER B9 G AL BT AR, 7R b SCERE A T R 5 A
(6)BIA B, R 2 B ARG, 7= 9 R
A LY SCERE 8538 10 DN E 43 50 B 9 (9) A
LA A 7 SR A o8 R A W A TR A K 3R AR 3R

BB NERERLE
32H 5% .UHC A5 B AR ;TR2.5 25 N & &4
HCSS1.6 R E RSN ERILIT;BOIX2.5 A
5| W&, K A% s HBS2.5 & 5 R R Andt
A #1024 - 23520701
23523325

5 SCHR L TE 19 A K s B0 A SRR T A 1B G
PR E T Z IR, R A [R5 5 S v 8] F0 7
G A B BE B RN AR
2.2 AWM AN BHENRIE

B FAEAG A AT 2P 3R — M HfAT T g R
AT TLC Wa i, $5 46 7= Wy 19 B 1R 45 1 3k A5 W Y, 4%
B E A E iy JLH AN = B AR G i E , W A
R 1,2,3,4 510,11,12 £7,6,7 5 13,16 15 (B
5 AMED . HEEHEWE T 'H-"HCOSY (& A&
[ 4% & A SC 3% )  HMBC (AL I 5 4% £ 8 2 A1 ¢
i) HSQC (UK I B 7~ AH OQ 3 ) 58 4 A ¢ NMR
o JUATE B BALUE , AT LA R R ) B R
M2 E AL, DT a2 FL 4544 .

3 HHiE
AT A M B WA ET L TPA 744, 458 1F
W, k&9 B BEA —En A, MEAGYNE
BRI AT T I R R, B 8 & H A RN & E,
[ AP FE R 0, — 4k NMR 5 ESI-MS % 0] 45y 2
U ENHRTF B
5 % ik
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