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X- ST K a
1.2 BEYRH&

TEBREF S0°C LATF, W LE (32g, 40mmol) 1818
HAnE B Ni(OAc): + 4H.0(24. 9g, 10mmol) .= A 1k
#% (30.2g, 20mmol) /K (150mL) A RBIBEEY
o M5E)E, SEETE LR E TR 10min, B EER,
B EOREANEGER, 85 57 BN
BE-A 45D TPND(94% ). JTE S Hr FMPH# Sk
EREFERER—TEH Ni Ml Cr(Ni: Cr=1:2)
BRI B RSy, BA Py.Ni(HCrO.). k34
o TLESTHr: FHEAEC, 39.44%; H, 3.64%; N,
9.20% , SLIM{E C,39.73%; H,3.52%;N,9.03% ,
1.3 E&YHRESHRE

EB R K/ R 0. 60mm x0. 50mm x 0. 40mm
ML AR 8 5B T RAXIS-IV X- S48 5475t
X, AABBEA MoKa 8148 (A =0. 710704), BA
w-20 AW AT NWELE, F288. 2K TIRER LK
gt AR Bl 2383, KR 1> 3.000 (DB SLATH A
1643 ™~ (R.=0.070), @XEEREZS LpET
RERZBRBRKRE, BEREEF R=0.052,

B-VEE EHEN, 338 MIHRE RV E - HEAEFILE R,
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R.=0.070, &4 23WitE K FH TEXSAN & 1500, 1490, 1230, 1032, 745cm ', 'H NMR: § 6. 03
mEFEBRF R (2H, s, CH,), 6. 75 ~7. 00(2H, m, ArH), 7. 15 ~7. 60
1.4 HURRK (6H, m, ArH) ppm; MS m/z (% ): 256 (M*, 100),

1,2- 35 Z AT
IR

#1,2- 35 EZ —FAE (1a-f, Smmol ) A1 TPND
(4. 0g, 6. 6mmol) ¥ DMF ¥ (40mL) FE= R T
H, BFIAFERIUBE AL (KA 1h). REHKR
NMYEAE]I 2% HCl KEHSF (100mL), FHZEE
B, BB E/KE (30mL) . oK Na;SOs T #2,
RELBEHRIIMAEARSE AIE 1 1 (&ELE)
i) EtQOAc TGl B (bp 60 ~90°C ) 125 AR 1, 2-
Z 5 EZ B 2a-f(Scheme 2), FHEHEAT:

1, 2- ZFEZH (2a), m. p. 61 ~62C (Lit
m.p. 58 ~60°C); IR: » 3100, 1595, 1490, 1440,
1060, 915, 750, 600cm-'; 'H NMR: 8 7.00 ~7. 60
(10H, m, ArH) ppm,

1- B 2-(4- HEREFEE) 2R (2b), m
87 ~89°C; IR: » 2920, 2190, 1600, 1500, 1505,
1245, 1175, 1020, 820, 755, 690cm~'; '"H NMR: &
3. 03(3H, s, Me0), 6.73 ~7.00(4H, m, ArH), 7.05
~7.60(5H, m, AtH) ppm, Anal. Caled. for CisH;20:
C, 86.51%; H, 5.81%.Found. C, 86.40%; H,
5.83%,

1-(2- |HE) -2-(4- FEERE) 285 (20),
m.p. 62 ~63C, IR: » 2200, 1600, 1250, 1025,
835, 765, 690cm~', 'H NMR: & 3. 02(3H, s, OMe),
6.75 ~7.00(2H, m, ArH), 7. 15 ~7. 65(6H, m, ArH)
ppm; MS m/ z(% ): 242(M*, 100), 227(45), 199
(33),163(23), 130(5)o Anal. Caled. for CisH;:ClO:
C, 74.23%; H, 4.57%.Found. C, 74.46%; H,
4. 80% .

1-(2- FHE) 2-(3, 4- _HFEEER) 2R
(2d), m.p. 71 ~73°C, IR: » 2195, 1595, 1505,
1245, 1130, 1020, 805, 760cm~'s 'H NMR: & 3.07
(6H, s, 2 Me0), 6.77(1H, d, J=8.0, ArH), 6.95 ~
7.60(6H, m, ArH); MS m/ z(% ): 272(M*, 100),
257(29), 229(16), 214(5), 194(16), 166 (26), 75
(11)ppmoAnal. Caled. for CisHisClO2: C, 70.46% ;
H,4.57% . Found. C,70.43%;H, 4.82% ,

1-(2- |EE) 2-3, 4- THHEFEHE) 28R
(2e), m.p. 65~67C, IR: » 2870, 2200, 1595,

S (1a-f) &AL 5 638 25

163(51), 137(9), 113(8), 87(7). Anal. Calcd. for
CisHsClO2: C, 70.19% ; H, 3.53%.Found. C,
70.13%; H, 3.57%,

1, 2- = (3, 4- FH _HEER) 2 (26,
m. p. 200 ~202°C, IR: » 2860, 1595, 1495, 1440,
1210, 1035, 930, 810cm™~', 'H NMR: & 6. 03(4H, s,
CH:), 6.90 ~ 7. 05(6H, m, ArH) ppm; MS m/ z(% ):
266(M*, 100), 150(24), 132(8), 74(6) , Anal. Caled.

for CisHi004: C, 70.18%; H, 3.79% ., Found. C,
70.13; H, 3.72% ,
HNN NNH TPND/gMF
_20~30C/1h__
Iafa N Sannt’
1la-f 2a-f

Scheme 2
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Table 1 Atomic Coordinates and Equivalent Isotropic Thermal Parameters of Complex
atom x y z Beq/A atom x y z Beq/A
Ni 0.2500 0. 2500 0.45285(4) 2.10(2) Cr 0. 54390(10) 0. 08619(6) 0.44829(7) 4.57(2)
0(1) 0. 4067(4) 0.1529(2) 0.4554(2) 3.17(7) 0(2) 0. 6958(7) 0. 1262(9) 0.4778(5) 13.3(3)
0(3) 0. 5736(6) 0. 0627(6) 0.3584(5) 11.3(2) 0(4) 0.461(1) —-0.0211(5) 0.4629(6) 10.6(3)
N(1) 0.3743(4) 0.3158(2) 0.5397(2) 2.61(7) N(2) 0.1289(4) 0. 1870(2) 0.3621(2) 2.50(7)
c(1) 0.3728(6) 0.4001(3) 0.5416(3)  3.10(9) c(2) 0.4549(7) 0.4465(3) 0.5962(4)  4.0(1)
C(3) 0. 5415(7) 0. 4068(4) 0. 6514(4) 5.0(1) C{(4) 0. 5438(9) 0.3184(4) 0.6510(4) 5.8(2)
C(5) 0.4589(7) 0.2763(3) 0. 5941(3} 4.2(1) C(6) 0.2014(5) 0. 1464(3) 0.3035(3) 3.07(9)
C(7) 0. 1273(7) 0. 1062(3) 0.2421(3) 3.9(1) C(8) —-0.0278(6) 0. 1066(4) 0.2399(3) 3.9(1)
C(9) -1.1056(6) 0. 1480(4) 0.3001(3) 3.7(1) C(10) —-0.20239(5) 0. 1868(3) 0.3608(3) 2.83(9)
#2 ESWNBLKNER
Table 2 Selected Bond Lengths(A) and Angles(°) of Complex

Ni-O(1) 2.073(3) Ni-O* (1) 2.073(3) Ni-N(1) 2.105(4) Ni-N* (1) 2.1054(4)

Ni-N(2) 2. 114(4) Ni-N*(2) 2.114(4) Cr-0(1) 1. 615(3) Cr-0(2) 1. 564(8)

Cr-0(3) 1.577(8) Cr-0(4) 1. 874(9) Cr-0° (4) 1.815(9) 0(4)-0(4) 1. 58(2)

N(1)-C(1) 1. 341(6) N(1)-C(5) 1.336(6) N(2)-C(6) 1. 338(6) N(2)-C(10) 1. 349(6)

C(1)-C(2) 1. 382(7) C(2)-C(3) 1.357(8) C(3)-C(4) 1.407(10) C(4)-C(5) 1. 386(8)

C(6)-C(7) 1.379(7) C(7)-C(8) 1.369(8) C(8)-C(9) 1.388(8) C(9)-C(10) 1.393(7)
0(1)-Ni-O" (1) 177.6(2) 0(1)-Ni-N(1) 90.5(1) 0(1)-Ni-N*(1) 87.9(1) 0O(1)-Ni-N(2) 89.9(1)
0(1)-Ni-N*(2) 91.8(1) 0 (1)-Ni-N(1) 87.9(1) 0" (1}-Ni-N* (1) 90.5(1) 0°(1)-Ni-N(2) 91.8(1)
0" (1)-Ni-N" (2} 89.9(1) N(1)-Ni-N*(1) 92.2(2) N*(1)-Ni-N*(2) 177.7(1) N*(1)-Ni-N(2) 90.0(1)
N(1)-Ni-N*(2) 90.0(1}) N(1)-Ni-N(2) 177.7(1) N(2)-Ni-N*(2) 87.8(2) 0(1)-Cr-0(4) 107.2(3)
Cr-0(4)-Cr* 129. 5(5) 0(4)-Cr-0°(4) 66.7(6) C(6)-C(7)-C(8) 119.5(5)

E1 TPND M8 & X- HERWMHEH

Fig. 1 Single crystal X-ray diffraction analysis structure of TPND
e TPCD i&38 ., KATMEEE] TPND EH/ YL G R+ B
M SR EE ST CF,CO.Ag. Ag.0 . HgO\
MnO. 1 Pd/C FH YLILEH R EZ K, B F0
XA AL, TPND BA H&HE. . H
B/NFO AT DUk A b 78 H9 A B A AR A4 T E AR R
o

1, 2- ZHECCMERMEAE G R EH &
L, 2- ZFBEIRBARNITEZ —. BR

CF;CO:Ag.HgO #1 Pb(OAc) s ¥ EB AT B K 4,
MBS EPEL FH=R, BRLFERH
BEBRA, BRTREAAZERI, HKETE HgO {23
HWRNMPSREFRBITEERAE N, ERTE 53R ¥R
ZIATEZIRTH TPND 463 1, 2- —FK#HZ —Fjig
(1a) ¥ DMF %8BS, IRIRA N, Bt . X N, B 5
HEREEE2TMEEL, BRI 0% KM 1, 2- _RKELHR
(2a, Scheme 2), TERIFEM AT, HE 1,2- —F#
ZMWRR 1b-f LIRIE M= BRI 1, 2- Z35%
B 2b-£(% 3),
%3 1,2-ZFEZ_HEHEH R (1a-f)
Table 3 Oxidation of Diarylethanedione Dihydrazones

(1a-)
1,2 R R' yield (2% )
a CeHs CeH;s 90
b CeHs 4-CH30CsH. 81
c 2-CICeH. 4-CH,0CsH. 87
d 2-CICeH. 3, 4-(CH50).CcHs 84
e 2-CICsH. 3, 4-(OCH:0)CeH, 85
f 3,4-(OCH,0}CsHs 3, 4-(OCH20)CsH> 91
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Bimetallic Coordination Compound Tetrakis-Pyridine Nickel (I)
Dichromate [Py,Ni(HCrO.):, TPND]: Synthesis, Crystal Structure
and Studies on its Oxidative Properties

DONG Yan-Mei' WANG Bing-Xiang' WEI Xu-Dong®> LIU Wei-Wei® LI Cun' HU Hong-Wen™?
(! Department of Chemistry, Nanjing Normal University, Nanjing 210093)
(* Department of Chemistry, Nanjing University, Nanjing 210093)

A new bimetallic coordination compound tetrakis-pyridine nickel (II) dichromate [Py:Ni(HCrO:)., TPND] was
synthesized and its structure was confirmed by single crystal X-ray diffraction analysis. TPND showed very strong
ability of dehydrogenation. Thus diarylethanedione dihydrazones (1) were converted to 1, 2-diaryacetylenes (2) in
81% ~91% promoted by TPND under very mild conditions.

Keywords: tetrakis-pyridine nickel (I) dichromate synthesis crystal structure oxidative reaction
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