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Ha5 s RD- 1 B s A CR BT RO AAR 2 "D M E o il BE T ARALIE 5 £LAMLiE ] Scimitar 2000 Near
FTIR Spectrometer %! {i B i 75 48 21 1 5l 38 A (36 [ Agilent 24 w) Wl %€ . KBr JE Jr, 1338 Bl oy 400 ~
4000 em ', VG HER N 4 em 5 £ Perkin-Elmer 23 & PYRIS DIAMOND TG/DTA #rHr4%, i
T 30~880 °C, BIFFHRH A 10 °C/min, J#H A 20 mL/min; {8 E Bruker 24 F] Bruker SMART
APEX I BB 5 XS R ATIAL, DL w-20 S48 07 SRR B . Mo-Ka H26(A=0. 071 073 nm) g5 558, Fir
AEEZ Lp NTHIE.

JIr A R0 249 S Tl B 43l m A 2
1.2 MNAEFERERSUHNER

FRIBOG B B2 6% R 120 mmol, I 50 mL /K% 5 A SR b, 248 A 65 mmol 50 Bk AR 55
FEREPEACAE TN 1 h, B IR, SRR IR ZE T, THRAG B 4 6 i X H R BRIRBR . 4 B R h
91. 8%6. X FH B R R SR AE & U N VA AR AE K T, SRV R R L BOR S A9 3 6 HROfR 1 X RO
fff TR T 1K
1.3 EREYHEREREHR

PeORAT R/NE & B AR, BT BT S B SR Mo-Ko JF 22 =0. 071 073 nm) fE 48 55, 7
296(2)K LA w20 F13 7 UM B BE. A BIEZ Ly N THCIE . RAEW ISR IE. B i S5 2544 23 i
R SHELXS-97 P27 58 i, 1 B 3 AT S50 i A o A U5 T Hh 2208 Fourier Y48 A, EURF H 22 {8 Fou-
rier YA FIHS N EUE BRI . SR TS 58 TR . HARS 5&IE. ST Ia A Y0 5 k2
BN | oy R R R A N SR R R AR R 1 MR 2 P TEAIECHE O 77 A% T 0 SRR R 2 B PE (CCDC i
50 1986376).

®1 WHEXEBRENREFHE

&Y i 1A B AR & i R B
Formula C,, Hs NiO, S, B/° 91.420(4)
Formula weight 509. 18 v/° 90
Crystal system Monoclinic V/nm’ 1102.4(4)
Space group P2(1)/n Z 2
a/nm 6.956 4(14) De (mg+m *) 1. 534
b/nm 6.296 8(13) Goodness-of-fit F, 1.078
¢/nm 25.176(5) R, wR, 0.0715 0.248 6
a/’ 90 R,, wR, (all data) 0.079 9 0.254 7
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T A K /nm i MR /nm SkEA /0
Ni(1H)—00W) 0.204 3(5) Ni(1H)—O0OW) #1 0.204 3(5)
Ni(1)—0O2W) 0.202 4(4) Ni(1)—0O@2W) #1 0.202 4(4)
Ni(1)—03W) 0.204 9(5) Ni(1)—0OBW) #1 0.204 9(5)
S(H—0CD) 0. 145 6(5) S(1H—0(2) 0. 145 6(4)
S(H—03) 0. 145 1(5) S(1H—C(D) 0.177 5(6)
OCW) £#1—Ni(1)—02ZW) 180. 000(1) 0O3)—S(1H—0(2) 112.1(3)
OCW) #1—Ni(h)—00W) #1 90. 9(2) O —S(H—0(2) 112.1(3)
OCW)—Ni(1)—0O0W) #1 89. 1(2) O3)—S(1H—C(D 106. 4(3)
OCW) £#1—Ni(1H)—00OW) 89.1(2) O —S(1H—C(D 106. 7(3)
OCW)—Ni(1)—0O(W) 90. 9(2) O2)—S(1H—C(D 106. 7(3)
O(IW) #1—Ni(1H)—001W) 180. 000(1) OCW) #1—Ni(1)—0(3W) 89.44(19)
OCW)#1—Ni(1H)—0BW) #1 90.56(19) OCW)—Ni(1)—0(3W) 90.56(19)
OCW)—Ni(1)—0BW) #1 89. 44(19) O(IW) #1—Ni(1)—0(3W) 88.6(3)
O(IW) #1—Ni(1)—0BW) #1 91.4(3) O(IW)—Ni(1)—0(3W) 91.4(3)
O(W)—Ni(1)—0OBW) #1 88.6(3) OBW) #1—Ni(1)—0(3W) 180. 000(2)

W MRS #l—2x—1, —y+1, —z+1.
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Xt BB R IRAY A5 S i RAE

X DR B RR B A 2D A6 TE DL A 1. DRI B R IR BN FRAEIEAE 1 671 em ' Ab; 3 042 em ' AbAYIE R OR
R C—H MG IR AR MEIE; 1 192 em ™' A1 1 040 cm ™' A9 UG Ay fift IR 3 1 B 420 SURRE AR B AR 06 5 1 192
em A R RR AT DA 2 i TR R ) A AR BLBRE R X AR P A iR Bl s BB R C— H WP 4R IR B AR IE I AE 2 953 em
Ab s Ni—O BFRAEIETE 567 cm ' Abs 78 3 405 em ' A1 1 648 cm ' A AYIE Ky O— T 5 1) 4 455 I 3h A2 il 4R
) (AR AIE D, 58 B G Y R DR R R R AR AE K 4 T
2.2 NTHREFHEBRENAERIE

Xof PR DR R R 1) AR O 5T DL BT 2, P AT AR R A I SR SR T, X R R R AR AE 30~
880 “C IR EST NPIANB B, 55— B Bef gk IR AE 88~218 “C I Bl N 5 il , 1% BEJe: h 2k 2 e 4 /K 512
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2.3 WHRERBRENRELEN

K X5 S B i A Bk o LAy SR s () 25 AR A 70, DU 2 SR 3R W 0 H R TR R TR AL &R
P21/n z3[EIBE. W 3 s, RSP INI(H,0) ](p—CH,C,H, SO, B4 T4, Ni*" B 1Fai5
6 AACAL Hy O 43 F ey O A, H NiO B8R (£ 2), NithH—0W) 5 NichH) —O(WH K
A4 0,204 3 (5) nm. Ni(DH)—0OQW) 5 Ni(H)—OCQCWH KA K 0. 202 4 (4) nm, Ni(1)—O3W)
HNi(DH)—OGWHE KM N 0.204 9 (5) nm. fimA#EMA OCIW) —Ni(1)—0(1W), O(2W)—Ni
(HD—0CW)' ', OGBW) —Ni(1)—0BW)(#1: —x—1, —y+1, —z+ 1D ¥k 180°. HEX 3 14k
] Z 8] 1 e f 259 S 90°, XS HdE R I Ni*' 5 6 AN A7 7K T T 18 1 BE B 1 35 B Sk o e A7 194 W T T A
ShA. X B ER DR R R A LA BT B B F B AR e, JER S P& m s R AR AL, BT A ##ETT
HEHE(OIW—HIWA--01, 0.205 00 (2) nm; Ol1W—HIWB---01, 0.317 94 (4) nm; OIW—HIWA---
O1, 0.205 00 (2) nm; O1W—HIWB---O1, 0.317 94 (4) nm). 7EX I EIEERRE S T2 522 M LK N
SRR, BRSNS AR, A S o LR VE T ME R = e 2 AR S5 A (4.
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P Biginelli 2 R A, 25286 H LR IRER AL PR BE . 76 80 “C . TRIE AT, LA HY 3 2R ik iR
(0. 5 mmoD) LT, ZRHEE (10 mmoD) | 1,3- Ik EY (LWEL TR BE . LWt MR BB (10 mmoD) FliR
(DR . JRZD (13 mmoD il =4 43— ik G 1 3,4- & WEnE-2- (LHD-Bafi A . o =l

CHO (@] (@]
/U\)L J]\ catalyst
+ + _— 1
HN o R'O NH
HC OR! o B¢ | /L}
R? N

R

i€ 3 AT, X B SRR R R T Biginelli W A BAF M fELMERE (3R 3, 75 1-3), HEMIAEAL T 4544
XA TG PEA — @ M. M 3 T LA Y, 6 HY R G R B 1 4 I8 i 5 K B0 A 5 AK & B I A TE
T HAL S B AW h 4R T 5 R AR BB R AL 2 B BH/N . BT LAE 52 538 6 F s [, R
SR B i SR E RE 71, SR K T B AR, MO ES L B S OK B LA BB FT . SR Lewis R ME,
P ALRE 1. LR B T AR PR | LB 2R O TR L RAE AR S TR ROV, 5 h R A AR R
=i (E 3, 5 4).

F3 WEHEEEBEBENRLELRE

o R R S Mp/e

1 Et CH, 43 90. 2 177~179 178~180"
2 Et H 11 81.2 205~207 206~208"
3 Me H 29 74.9 213~214 211~213"%
4 Et CH, 300 55. 0a 176~178 178~180"

T a R TCAEALH.
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23 () S5 A, 0 R ORI R 2 AT A LA DL B T R SUAP AR, JF RS b &R e A BB AL, Mok T N A
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Studies on the Synthesis and Catalytic Property

of Nickel p-Toluenesulfonate

SONG Zhi-guo', JIANG Xiao-yu*, ZHANG Hao-hao”,
ZHAO Run-giu’s WANG Min’

1. Experimental Center, Bohai University , Jinzhou Liaoning 121013, China ;

2. College of Chemistry and Chemical Engineering s Bohai University , Jinzhou Liaoning 121013, China

Abstract: Nickel p-toluenesulfonate was synthesized from p-toluenesulfonic acid and basic nickel () car-
bonate. The crystal of the complex was obtained with the solvent evaporation method. Its structure was
characterized with IR, TG analysis and the X-ray single crystal diffraction methods. In the crystal struc-
ture of [Ni(H,0),J(p—CH,C,H,S0,),, Ni*" coordinates with six H,O molecules, forming a deformed
octahedral spatial structure. The O of SO’ forms hydrogen bonds with H,O. The p-Toluenesulfonate
groups exist as counter anions. The complex belongs to the monoclinic crystal system, P2(1)/n space
group, a =0. 695 64(14) nm, 6=0. 629 68(13) nm, ¢ =2.517 6(5) nm, a=90°, $=91. 420 (4)°, y=090°,
V=110.24(4) nm®, Z=2. The catalytic property of nickel p-toluenesulfonate complex was investigated
using Biginelli reaction as a probe, and the results showed that nickel p-toluenesulfonate has high catalytic
activity.

Key words: nickel p-toluenesulfonate; crystal structure; catalytic property; Biginelli reaction
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