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THF
AlBN, 60 C

mPhtpy PmPhtpy PmPhtpy-M M=Ni%, Co?, Nd**
Scheme 1
1.2 14 000 1.36.
1.2.1 4 4~ Y22 L2300 M4 ) 2,27 &,
67,2 ( mPhipy) 13 2" 2] 3 ( PmPhtpy—-Ni"" |
4 (4- ) PmPhtpy-Co PmPhtpy-Nd™ ")
2,: 6/ 2//_ (mPhtpy) 85%. 25 mL 0 425 g(O 001 HlOl)
m. p. 150 ~151 “C;'H NMR(400 MHz cDcL) &:  PmPhtpy S mL DMF
8.71(m 6H py—H) 7.96(d 2H ph—H) 7.90(1 0.001 mol (NiSO, + 6M,0  CoCl, *
2H py—H) 7.38(t 2H py—H) 7.30(d 2H ph—p)  O0H:0  NdCl;) 80°C 24 h.
6.41(s 1H CH,) 5.81(s 1H CH,) 2.11(s 3H
s _ BaCl, 50 C
CH,);"C NMR(100 MHz CDCl,) 8:19.09(CH,)
119.46 122.09 122.82 124. 57 128. 21 (CH,) 48 h.
PmPhtpy-Ni* " : 63% ;Ni

129.11 136.53 137. 67 149.71 150. 04 152. 38

156.61 166. 36 (C==0); FTdR (KBr) »:2 925 ~
3061(m) 1730(s) 1634(w) 1605(m) 1 584
(s) 1567(s) 1512(s) 1469(s) 1 417 (m)

1386(s) 1214(m) 1 174(s) 1 128(s) 1 038
(m) 875(s) 788(s) 729(m) 660(s) 512(m) e¢m™';
Anal. Caled for C,sH;gN;0,/% :C 76.34;N 10.69;
H 4.83;found/% :C 75.98;N 10.42;H 4.80.

1.2.2 (4 4- )2,
2 67,2"- ] ( PmPhtpy)
20 mL 0.796 ¢ mPhtpy .
3.28 mg AIBN.5 mlL THF
3 60 C 16 h.
3
PmPhtpy 40 °C 48 h 81%.

'"H NMR(CDCl, 400 MHz) §:7.01 ~8.36(m
14H py—H ph—H) 2.51(s 3H CH,) 1.27 ~
1.96(m 2H CH,);FTHIR (KBr) »:2 931 ~3 504
(m) 1750(s) 1645(m) 1 606(m) 1 585(s)
1568(m) 1509(s) 1 468(m) 1 416(m) 1 388
(m) 1206(m) 1169(s) 1 110(m) 1 016(m)
880(w) 792(s) 741(m) 660(w) S518(w) em™';
GPC(THF) : 19 000

5.16% ; FTAR (KBr) »:3 383 (s)
2927(w) 1750(s) 1 654(m) 1 606(m) 1 585
(s) 1568(m) 1509(s) 1468(m) 1 416(m)
1388(m) 1206(m) 1169(s) 1 110(m) 1 016
(m) 880(w) 792(s) 741(m) 660(w) 518(w) cm™'.
PmPhtpy-Co®* : 65% ;Co
7.16% ;FT4R (KBr) »:3 420(s)
2928(w) 1750(s) 1 660(m) 1606(m) 1 585
(s) 1568(m) 1509(s) 1468(m) 1 416(m)
1388(m) 1206(m) 1169(s) 1 110(m) 1 016
(m) 880(w) 792(s) 741(m) 660(w) 518(w) cm™'.
PmPhtpy-Nd** : 60% ;Nd
7.05% ; FT4R (KBr) »:3 420(s)
2928(w) 1750(s) 1655(m) 1 606(m) 1 585
(s) 1568(m) 13509(s) 1468(m) 1 416(m)
1388(m) 1206(m) 1169(s) 1 110(m) 1 016
(m) 880(w) 792(s) 741(m) 660(w) 518(w) em .

2

2.1
mPhtpy



3 233
5=2.11 /\/71 T -
6=5.81 6=6.41. T 18 K -
8=19.09 2 5=128.21 18 K. T<125K x ' T
5=136.53 5= _ _
166. 36. PmPhtpy—Co“
mPhtpy PmPhtpy PmPhtpy-Co**
. GPC : T>100 K XT
CH,=C 100 ~300 K PmPhtpy-Co”*
5§=5.84 6=6.41 T<100 K T
PmPhtpy  CH, CH, T=100 K
6=1.27~1.96 §=2.51. T<100 K
CH,—C
1 634 cm ™' 1.9
C=0 1.8
-1 -1 o LT
1730 cm 1 750 ecm @ 163
C=N 1645 cm ™' PmPht- b 1.5
= 1.4 =
py GPC 2 .
14 000 1.36 o Mg
T <6 122
3 % 4 L1
| 2 1.0
PmPhtpy . PmPhtpyNi** . PmPhtpy-Co>*  PmPht— 00 50 100 180 200 280 300 Y
d3 + T/K
pyN : 1 2 PmPhtpy-Co** ™
PmPh’[py (C=N) (XT) (1)

1 645 cm™' PmPhtpy-Ni** . 3 T=5K PmPhtpy-Co’*
PmPhtpy-Co’*  PmPhtpy-Nd** 1 654 1 660 3 “g» M
1655 cm ™! 0.004 34 emu * g~ H  19.5 Oe

PmPhtpy-Co” "
gl = 0-008f 00043 ey{
PmPhtpy = 0,004
‘ 6 E) O19.5\0/ /
PmPhtpy-Ni% 1647 = 0. 004
r ‘ﬁ —~ 4 -0.008
. ' ‘t.xo ot
PmPhtpy-Co? ] ) E
( o) 0_
‘ 5'& -
PmPhtpy-Nd?* (i = ol
16547 | 3
,4_
16607 |
,6_
1655—> al
5400 2 000 T 00 550 S0 60000 —40 000 —20 000 H/OOe 20000 40000 60 000
. . 3 T=5K PmPhtpy-Co’*
1 PmPhtpy . PmPhtpy-Ni"* . PmPhtpy- s
4 30 kOe PmPhtpy-Ni
Co’* PmPhtpyNd** .,
&)
2.2 GT) (7) .4 2
2 30 kOe  PmPhtpy-Co’* PmPhipy-Co®  x ™' xT' T
G an « 2. 175 ~
() 2 125~300 K 300K y ' T -




234 ( ) 2018

- 40 K PmPhtpy-Co’* 18 K T, =225 K

T <175 K r<Ty x
PmPhtpy-Ni** PmPhtpy-Nd**
PmPhtpy-Ni**
14
1.3
25
R 13 e
2 20 N % 117,
& 123 = Lot
% 15 L %" % 0.9 E’
£ : g 08}
S 105 = 0.7
"o 0.9% 8 0.6 %%
0.5
ol , - - s —o. 8 - - - - - 0.4
0 50 100 150 200 250 300 0 50 100 150 200 250 300
T/K T/K
4 30 kOe  PmPhtpy-Ni"* 6 30 kOe PmPhtpy-Nd**
(x™ (xT) ) (xT)
(1) (T)
5 T'=5K  PmPhipy-Ni*' 7 T=5K PmPhipy-Nd"

5 “S ”» Mr 7 “S 9 (
0.002 8 emu * g~ H, 15.09 Oe M. 0.002 31 emu g’ H.
PmPhipyNi** 19.51 Oe) PmPhtpy-Nd’*

8F . 0.008 o.oozsaeu/g‘1

' 0.004
6 E) . 15.05} / 6l .
4 §70.004/ / ~ 0002 0.002 3. g
/T:D 9|  ~0.008 / 4t :’ 0. 001 / /
= -30 -20 -10 10 20 30 3 0
£ & H/0e 2.§’0'°°1/19\51 0 L
N = 0.0 /
= -2t @ 0002610 0 10 20 30
E (013 H/Qe
-4 3
ol =
,8_
~60 000 —40000 -20000 0 20000 40000 60000 4y
H/0Oe
5 T=5K PmPhtpyNi’" -6 . . , . .
-60000 —40000 -20000 0 20000 40000 60 000
6 30 kOe PmPht- H/0e
py-Nd** 7 T=5K PmPhtpyNd’*
. PmPhtpy-Nd** T
PmPhtpy-Ni** ( 4)  PmPhipy-Co** 3
( 2) . xT
T =175 ~300 4 (4~
T<175 K )2 270 67 2" ( mPhtpy)
PmPhtpy. PmPhtpy Ni** . Co’* Nd**
T>225 K PmPhtpy-Ni’* . PmPhtpy—
_ T Co** PmPhtpy-Nd**. FTHR.'H NMR.
16 K - - 16 K. “C NMR.GPC N
3

- PmPhtpy-Nd**



235

PmPhtpy-Co”*

: PmPhtpy-Ni**
PmPhtpyNd**

{L=4"(2-
pyridyl) 2 271 6° 2"erpyridine; X = Cl~ N*~ NCS™}
J . Polyhedron 2008 27(6) :17144720.

tical and magnetic properties of CrL(X),

9 Manuel G C Tato F Bunuel E et al. Fe—catalysed Kuma-—
da-type alkyl-alkyl cross—coupling. Evidence for the inter—
mediacy of Fe(T) complexes J . Chem Sci 2013 4(3):
Korshak Y V Medvedeva T V Ovchinnikov A A et al. 10984104
Organic polymer ferromagnet ] . Nature 1987 326 10 Anthonysamy A Balasubramanian S Shanmugaiah V et
(6111):370372. al. Synthesis characterization and electrochemistry of 4°-
' M. functionalized 2 27: 6° 2"-erpyridine ruthenium (II)
2001. complexes and their biological activity J . Dalton Trans
M. 2008 16(16) :2136-2143.
1991. 11 Bolink H J Capelli L. Coronado E et al. Observation of
( ) electrolum-inescence at room temperature from a rutheni—
] . 2014 um(IT) bis—erpyridine complex and its use for preparing
(9) :12514256. light-emitting electrochemical cells ] . Inorg Chem
Lin Weihong Sun Weilin Yang Jun et al. Fabrication of 2005 44(17) 25966-5968.
magnetic thin films by a layer-bydayer self-assembly ap— 12 Rawling T Austin C Buchholz F et al. Ruthenium phthal-
proach  J . J Phys Chem C 2009 113 (39): 16884— ocyanine-bipyridyl dyads as sensitizers for dye-sensitized
16895. solar cells:dye coverage versus molecular efficiency ] .
Wu Kaigiang Guo Jian Yan Jiangfeng et al. Ruthenium Inorg Chem 2009 48(7) :3215-3227.
(IT) bis (terpyridine) electron transfer complexes with 13 Luo Jin Sun Weilin Shen Zhiquan et al. Designed mag-
alkynylferrocenyl bridges: synthesis structures and elec— netic multilayer thin films fabricated via the layer-byayer
trochemical and spectroscopic studies J . Dalton Trans assembly of polycyanofullerenes J . J Appl Polym Sei
2012 41(36) 1110001 1008. 2014 131(17) :40681-40687.
14 Lin Weihong Sun Weilin Yang Jun et al. Preparation and

Harihara P Mohan R Dhananjaya P et al. Synthesis of

main—chain metallo-copolymers containing donor and ac—

magnetic properties of multilayer films based on self-as—

sembly J . J Phys Chem C 2008 112 (46):18217-
18223.

ceptor bis—terpyridyl ligands for photovoltaic applications
J . Macromol Rapid Commun 2012 33(6/7) :528-533.
8 Padhi S K Saha D Sahu R et al. Synthesis structure op—

The Synthesis and Magnetic Properties of Metal Complexes of
Polymethyl Methacrylate Containing Terpyridine
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Abstract:Poly 4°—(4-methacryloyphenyl) 2 27:
PmPhtpy Ni** PmPhtpy-Nd’ " are synthesized using 4°~(4-methacryloyphenyl) 2 2°: 6~ 2"4erpyridine as the sub—

6~ 2"4erpyridine and its three complexes PmPhtpy-Co”*
strate. Their structures are fully confirmed by 'H NMR FTIR and GPC. The magnetic behavior is measured as a
function of the magnetic field strength at 30 kOe and as a function of temperature (5300 K). The magnetic hystere—
sis loops of the complexes show a typical "S" shape at 5 K which suggested soft ferromagnetic properties.

Key words:poly 4°+(4-methacryloyphenyl) 2 27 6° 2"—erpyridine ;complexes;magnetic properties

( 3 )



