Vol. 30 BHEFEALFEFIR No. 12
2009 4E 12 H CHEMICAL JOURNAL OF CHINESE UNIVERSITIES 2337 ~2343

BES 4 { [ Cu( hmtade) ][ Ni(dmit), ]},
4DMSO B &R . FRAEK GRiEk 4544

#oR?, RAEZ, graH? 2OFD o 0, 2 F2, Agige!?
(1. DU T 2B fb 2 Sl 2y TARRARE, 2. SR 48 R T A SE R =,
3. MRS ik TSR, H 51 643000)

HWE AWM TEAY [ Cu(hmiade) ][ Ni(dmit), ]|, - 4DMSO(1) (hmtade 4 5,7,7,12,14 1475 -1 4 8,
11-PE 2+ 04 11-204 dmit 4 1,3- 28223 M2- 04, 5- i, DMSO § —HIF) , R
FOrHr . AAMDGIE IS T WOCTE AT T RAE, I X SHERATHENE T SRS, ZRERE THRANR R,
P2,/n ZS[EIBE; SSE: 0 =1.49952(6) nm, b=1.77229(7) nm, ¢ =3.1275(1) nm, B=102.442(1)°,
V=8.1163(5) nm’, D, =1.558 Mg/m*, Z =8, F(000) =3944, u(Mo Ka) =1.637 mm~', S =1.016,
(A/0),,, =0.001, R, =0.0673, wR, =0. 1672[ I >20 (I)]. FHIRSHHFREM, BEAY | [ Cu(hmtade) ] -
[ Ni(dmit),]}, - 4DMSO £ 2 [ Cu( hmtade) ][ Ni(dmit), ] TE5C. AT ITH, 14 dmit FAY1 S
JRF5 Cu B Ni B, JE RS W% Cu—Ni BLAa4. Hob Cu( 1) b B 0 VY Jr HEATE , Cu—N B 7E
0.1949(5) ~0.2007 (4) nm yu B, Cu—S #4710 0.28913 (18) Fl 0.28952 (18) nm; BL B &+
[ Ni(dmit), ] RS PUTIE , Ni—S 8K FE 0. 21729(16) ~0.21905(17) nm JEFE . %741 DMSO S
1K hmiade FERL T N—H---0 Sk, it 20 7N S-S Fl S H ML I T — 8K, IR [ S-S 4
BT o — e R S5, Ilad S-S, Se--H Fl C---H 48 Bt — 2 B — 48 = 25 4.

FEER 13- TR 2G4 5-TREE, PIEZ KRR AW ; SRS

HESES 0641.4 XEEERIRES A XEHS  0251-0790(2009)12-2337-07

UL 30 4Rk, R FRMY BN 1, 20 BB A 0 5> F SRR SRR 4 T T
MR SETE " FE 2 Bousseau %5 % 3B T dmit B HL R EE RS S W) (TTF) [ Ni(dmit), ], (454 W
Scheme 1, dmit 4 1,3- B4R N 2Bl ,5- —HilE, TTF R VUETE LR ) BA B SR, dmit
BlaYfe o+ R 5 8 7Tl e & R HRiWmM R FEE P EE TFRESY 2, [ M
(dmit), ], B9G8 GRS, Horb 72 S80I AR Z e L | g FZeimdh 5 P 7o B FH 25+
BUE R TTF 2898788 [ iR - Xt T 2 a8 e+ el a7 sl & A AR
TR KA Schiff Bl e PHE 7 AIF S AR 4 /b, s S ILAE A HLRH S 7 | e o7 BH 25 A4 45 # o) T
PR F [ M(dmit), ]~ A6 RS | LTS # | MERRURN 48 Ak -3 I vk B B8 A AR R 52 e, BRI dmit BC &
I Y e 2 i ¥ e X N O = I N
S BRI rp [ DU s R IR E A B S T A1 dmit N N SS A S
S BRI+ )25 PO SR R R C A BH 5 ( _u\Nj S=<SISN Is>=5

1
/\S

}

TCAAS LA s B A% 4 T T TG 5 00 i oK LA NN

3 Y U RR R S T [ Co (bt 7
de) 1** (459 I Scheme 1, hmtade $75,7,7,12,14,14- [Cu(hmtade)] [Ni(dmit).*-
ASHRE-1,4,8, 11-PURZe3A 1004, 11-—4%) £ ¥ifii Scheme 1 Chemical structures of [ Cu(hmtade) ]**
FHE -, SR ARRRC S Y, JFXEH3 T 1R AE. and [ Ni(dmit), ]*
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1 SEIGESY

1.1 RXFI5EE

DMF FJG7K MgSO, T4 3 h Gl K218, IdE 60 ~61 °C/2666 Pa HI#E4Yy. €S, FIJG/K CaCl,
B AEKI EZRIBIEE 45 ~46 CHOMRSY. FEEF Mg A0 L, AbFH, EREIHL S b, W4 63 ~64 C YIRSy,
CEEMAR BT RS AL, ZEIRIEE 77 ~78 C IRy . & KR IJEK CaCl, 1 KOH T4 12 h,
W EZRARINEE 117.5 ~ 118. 0 C RISy, BT R4 R A4t

Carlo Erba 1106 JCZR /MY ( Z K H| Carlo-Erba 22 7] ) ; Nicolet 6700 {8 HL 2R 5 2T #ME 14Y ( KBr
R, 3EE Thermo Nicolet AH]) 5 TU-1901 XGRS AM- AT WA G EE T ( DMF AR, WRE R 10
mol/L, JEITHHTAF]) 3 XRC-1 WAMME s 2 A (U1 R 2R 2744 ) ) 3 Rigaku RAXIS-RAPID #Y X
SFEATHHL ( HA Rigaku A ] ).
1.2 [Cu(hmtade) ] (ClO,),H&K

hmtade -2HCIO, ZFESCHR[ 18 1 A L. ¥ 2.4 g(14. 1 mmol) CuCl, -2H,0 ¥ T 100 mL H
JIA 6.0 g(12.3 mmol) hmtade- 2HCIO,, T 60 °C FHEH: 2 h, BEAVKES P s 31, R g, FHH
BEUER, PO, B T, 1355 g fR4LaMK, 5% 82.4 %, m.p. 302 ~303.5 °C. JLE4HT LA
(% , C, H,N,CLO,Cu i) C35.55(35.40), H5.88(5.94), N 10.33(10.32).
1.3 4,5-Z(FFBHE)-1,3-ZHEIRKZH-2-FEA[ dmit( COPh) , ]I &K

dmit( COPh), ZME3CHK[ 19 ] 5 A K.

G, 4% 31. 2 mL(404 mmol) DMF i %] 24. 4 mL(523 mmol) CS, F13.1 g(135 mmol)
Na (RAYIT, 7640 CFHEFE 12 h, MULHLXTTOK 8, WIRL a2 NIELL, F 60 C F Ik
2 DMF. FJC/K AL 35 A ), A5 M LTS, W80R g, ZEDEW A 38. 8 mL HIEE | 38.8 mL 4
JKFI15.5 g(6.35 mmol) ZnCl, - 6H,0 MRS, A ELLAUIENTH, #1030 mL 7% 4.2 g(13.03
mmol) n-Bu,NBr F/KIEW , T2IRBEFE 18 h, Sl ki, HEEs, FRBIL 1 1T IR/ 5 T IR
BWHNELS T, P05 HZS T, 15 8.7 g BLLAHIRABIAK(n-Bu,N), [ Zn(dmit), ], m.p. 175 ~176 C.
ERSYT, ¥ (n-Bu,N), [ Zn(dmit), [ IFT 35 mL NEIH, i33E, R8N 10. 5 mL(90 mmol )
PhCOCI, FEIRBEHE 2 h, Hrib &R, S ug, MR IR AT K H EEE g, AR 110
CHCL,/Jo7K CH,OH 1R & ¥ M 45 &, P05 H25 T4, 14 3.7 ¢ s Rk, ™% 14.3 %,
m. p. 141 ~143 C, H53CERE" M. JTCRSWEMIE (%, C,H, 0,8, IHHAE) : € 50.41(50.25),
H 2.43(2.46).
1.4 {[Cu(hmtade)][Ni(dmit),]}, - 4DMSO BI& L

ERSAY T, $#0.81 g(2 mmol) dmit(COPh),® T =15, AN 20. 5 mL Jo/K I EEAN 0. 21
g(9 mmol) Na WY NIREW, itk 1 h, 1SR EAEEK. MRS THIA 0.24 g(1 mmol) NiCl, -6H,0
(920 mL B ESAW, T8 FE0.5 h, A 0.54 g [ Cu(hmtade) ](ClO,),(1 mmol), [ 0.5 h, T
FIREE 12 he WURS R, FEEEL, EaS T, 150,64 g IRE@FEA[ Cu( hmtade) ][ Ni(dmit), ], 7=
#.80. 6% . H§HA Y[ Cu(hmtade) ][ Ni(dmit), J3%F DMSO 1, FIAY L, 6 d JFK HiE & X LA
SrMTR SR R R B [ Cu (hmtade ) ] [ Ni (dmit), ]f, - 4DMSO (1). JC 3 2 #r 52 0 {8 (%,
C,H,, CuN,Ni0,S , i3 (H) : C 32.16 (32.82), H 4.66 (4.66), N 6.26 (5.89). UV-Vis ( DMF),
A,/nm [&/(L - mol™ - em™)]: 272(2.581 x 10*), 286 (2.553 x 10*), 316 (2.591 x 10*), 410
(1.354 x10*) , 588(5.99 x10°). IR(KBr JEH ), #/em™': 3178.8(w), 3143.3(w), 2963.1(w, sh),
2925.1(w), 2855.3(w, sh), 1655.3(m, b), 1627.3(m, sh), 1444.1(m), 1370.0(w), 1157.5(w),
1048.8(m), 1045.6(vs), 1022.9(s, sh), 901.8(w), 468.5(w).
1.5 SREEHNE

PEIBECA Y 1 /9 0. 31 mm x0.29 mm x0. 11 mm &R K, 7F Rigaka RAXIS-RAPID X §4Ai7
S FAd P28 55 47 SR B0 28 Mo Ko B4R (A =0. 071073 nm) MEESHE , 75 3. 01°<6<27. 48°J5[H I,



No. 12

%

#RF. BA M| [ Cu(hmtade) | [ Ni(dmit), ]|, -4DMSO #5& & . FAER Sk 254

2339

FH o FHEITER, 78293(2) K FUEE 114182 MG a5, Horp 18551 AN NIz A7 5 55, R, =0. 1141,
XF A A 0 BB AT T LP R R E. SRS ] H i th SHELXS-97 F2Ipffth, Jir
A AR U T AR B A o S P R PR A e /N TSR RE A R R R ST AR AR B
fir, Hedr R 7 AAr e e84 250 Fourier &MU RELEHE R, FrA AT 8 B na, 1922 4
SRS S AT R BN SRR e, LAY 1 F B IAREE IR 1, H CIF BdE C & e e
[ SR iy PR 45 4 5 HhoC (CCDC No. 729553 ).
Table 1 Crystallographic data for complex 1

Empirical formula

o Hyy CuN, NiO, S,

(Mo Ka) /mm ™!

F(000)

0 range for data collection/ ( °)
Limiting indices

Reflections collected/unique
Rinl

Completeness to 6 =27.48° (% )
Data/restraints/ parameters
Goodness-of-fit on F*

Final R indices[ I >20 (1) ]

R indices( all data)

Largest diff. peak and hole/(e - nm =)

1. 637
3944
3.01—27.48

-19sh=<19, -23<k<23, -37<I<40

114182/18551
0. 1144
99.7
18551/31/922
1. 016
0.0673, 0.1672
0.1422, 0.2144
1213, -740

Formula weight 951. 62
Crystal system Monoclinic
Space system P2,/n
Temperature/K 293(2)
a/nm 1.49952(6)
b/nm 1.77229(7)
¢/nm 3.1275(1)
B/(°) 102.442(1)
V/nm? 8.1163(5)
A 8
D./(Mg-m™?) 1.558

2 HRSHR

2.1 RS

BeA90 1 ) R EE K A A B S T35 2, FCA P e 0 S B s W3R 3. il 1 o145
FIULIE 1, &2 B 4A | [ Cu(hmtade) ] [ Ni(dmit), ]}, - 4DMSO Py S---S fl%adfn, 183 Il 4 Hid
EY B —YE R e S5 R A

Table 2 Selected bond lengths(nm) and bond angle( °) of complex 1

Cul—N3 0.1955(5) Nil—S6 0.21896(16) | S5—CI19 0.1732(6) S13—C41 0.1734(5)
Cul—N1 0.1963(5) Nil—S7 0.21905(17) | S6—C20 0.1735(6) S14—C40 0.1733(5)
Cul —N4 0.1995(5) Ni2—S14 0.21729(16) || S7—C21 0.1735(6) S15—C41 0.1741(6)
Cul —N2 0.2007(4) Ni2—S16 0.21856(16) | S8—C22 0.1719(8) S16—C42 0.1726(6)
Cul —S5 0.28913(18) || Ni2—S17 0.21866(16) | S8—C20 0.1725(6) S17—C43 0.1733(6)
Cu2—N7 0.1949(5) Ni2—S15 0.21879(16) | S9—C22 0.1716(7) S18—C44 0.1733(7)
Cu2—N5 0. 1964(5) S1—C17 0.1646(6) S9—C21 0.1739(6) S18—C42 0.1744(6)
Cu2—N6 0.2001(5) 52—C17 0.1730(6) S10—C22 0.1649(7) S19—C44 0.1717(7)
Cu2—N8 0.2007(4) S2—C18 0.1734(6) S11—C39 0.1652(7) S19—C43 0.1743(6)
Cu2—SI15 0.28952(18) || S3—C17 0. 1717(7) S12—C39 0.1715(6) S20—C44 0.1626(7)
Nil—S4 0.21744(17) || S3—CI19 0.1742(6) S512—C40 0.1739(5)

Nil—S5 0.21895(16) || S4—C18 0.1742(5) S13—C39 0.1723(7)

N3—Cul—NI1 175.2(2) N2—Cul—S5 102.19(14) || N6—Cu2—SI5 91.04(16) | S14—Ni2—S17  163.00(7)
N3—Cul—N4 94.22(19) || N7—Cu2—N5 175.5(2) N8—Cu2—S15 100. 17(13) || S16—Ni2—S17 94.38(6)
N1—Cul—N4 85.81(19) || N7—Cu2—N6 85.7(2) S4—Nil—S5 93.19(6) S14—Ni2—S15 93.53(6)
N3—Cul —N2 85.20(18) || N5—Cu2—N6 93.9(2) S4—Nil—S6 87.47(6) S16—Ni2—S15 164.10(7)
N1—Cul —N2 93.73(19) || N7—Cu2—N8 94.02(19) || S5—Nil—S6 164.62(7) S17—Ni2—S15 89.72(6)
N4—Cul—N2 167.7(2) N5—Cu2—N8 85.44(18) || S4—Nil—S7 163.28(8) Nil —S5—Cul 93.31(6)
N3—Cul—S5 96.67(14) || N6—Cu2—N8 168.8(2) S5—Nil—S7 89.69(6) Ni2—S15—Cu2 94.30(6)
N1—Cul —S5 88.16(15) || N7—Cu2—SI15 88.34(15) || S6—Nil—S7 94.09(6)

N4—Cul—S5 90.11(15) || N5—Cu2—S15 96.14(14) || S14—Ni2—S16 87.03(6)

TERCEW 1, BAAXFR [ Cu(hmtade) J[Ni(dmit), ] |, -4DMSO £ 5T 4 4> DMSO #57]
I T2 AEEEE FAST H [ Cu(hmtade) ][ Ni(dmit), ] 850, HA 3 4 DMSO 73 T4t F LIRS
[ AR HIN50.1(2), 71.0(6) f171.7(4)% |. FERFDIILH[ Cu( hmtade) ][ Ni(dmit), ] FEIGH
AR L[ Ni(dmit), ]*~ BB FAI[ Cu( hmtade) ]** PHES F.



2340 HEFTEALEFER Vol. 30

Table 3 Short contacts( shorter than the sum of the van der Waals radii of the involved atoms) in complex 1

Atom 1 Atom 2 Symmetr'y operation to Symmetr'y operation to Distance/nm
be applied on atom 1 be applied on atom 2
S4 S16 X, ¥,z X, ¥,z 0.3521(2)
S6 S12 X, ¥,z X, ¥,z 0.3584(2)
S6 S14 X, ¥,z X, ¥,z 0.3502(2)
S13 S21 X, ¥,z X, ¥,z 0.3629(3)
S4 H31B X, ¥,z X, ¥,z 0.2913(3)
S11 S20 X, ¥, 2z x-172, —y+1/2,2-1/2 0.3486(4)
S4 H27B X, ¥, 2z 3/2-x,1/2+y,1/2 -z 0.2958(3)
S6 H36C X, ¥,z 3/2-x,1/2+y,1/2 -z 0.2989(9)
S20 H33C X, ¥,z 3/2-x, =1/2+y,1/2 -z 0.2907(2)
C20 H36C X, ¥, 2z 3/2-x,1/2+y,1/2 -z 0.2805(3)
S1 H7A X, ¥,z 1-x,1-y,1-z 0.2960(9)
S16 HI11A X, ¥,z 172 -x, =1/2+y, 1/2 -z 0.2958(6)
C42 HI1A X, ¥, 2z 172 -x, =172 +y,1/2 -2z 0.2634(2)
C43 HI11A X, ¥, 2z 172 -x, =172 +y,1/2 -2z 0.2850(6)
H24B 01 X, ¥,z X, ¥,z 0.2641(6)
N6 01 X, ¥,z X, ¥,z 0.2861(7)

Fig.1 Molecular structure of complex 1 with atom labeling

Hydrogen atoms are omitted for clarity.

HE L ATAEL, AW 102 DT80 Ca( 1) I EE AL, & T ruorfEm i g g, 5
{ K[ Cu(hmtade) ]Cr(ox), |, (ox, oxalic acid) AEw AR B E T Tl A7 B9 = BUE B BE & 4
[ Cu(teta) ][ Ni(CN), ] (teta = meso-5,5,7,12,12 ,14- <31 4 8 11-PUARZIR+-Puke) 2| R [HF
B4 DY I AL S 1 A B A ) [ Cu (hmtade ) ] (€10, ), 825 BC AL /A R B &%) Cu ( hmtade )
[S,P(OCH,CH,Ph),]*". Cu( I )55 hmtade [ 4 4~ N K& 1 4> dmit 5 1 4~ S Fifi, H Co—N K4
WIFE0.1955(5) ~0.2007 (5) nm 1 0.1949 (5) ~0.2007 (5) nm Z &, H {K[ Cu(hmtade)] -
Cr(ox),}, ™ [Cu—N #84 0. 1973 (8) ~0.2017(8) nm ] Ml[ Cu(teta)] [ Ni(CN),] "' [ Cu—N # K
0.2040(7)~0.2123(4) nm, XHFA N ¥4 sp* 2246 ] HAER Y Cu—N $E#8 %L, (15[ Cu( hmtade) J-
(C10,),"2 H il Cu—N £ [0.1959(3) ~0.2004 (3) nm ] AHY4; Cu—S &K 254 0.28913 (18) A
0.28952(18) nm, HHLHELN A = XUEE R EC S [ Cu(teth) SCH,CH,CO, ] - 2CH,OH( teth = race-5,5,
7,12,12 1475 W HE-1 4,8 11-PUR L3R+ DU ) 59 Cu—S £ 0. 2314 (2) nm ] B K2 | 3 il T B
F[ Cu(hmtade) 1* " HECEAE F[ Ni(dmit), 1*~ Z A g2 a4 K, DL —A dmit 1B A LR [R5
Cu( ID) 1 Ni (( I0) B A %5 8 & Ar gk, AH 40 B9 N—Cu—N 8 /1 73 W 7E 85.20 (18)° ~94.22 (19)° Fl
85.44(18)° ~95.7 (2)°yu N ; N—Cu—S #ff4377E 88. 16 (15)° ~ 102. 19 (14 )° il 88.34(15)° ~
100. 17 (13) °JEEAN. B hmtade ZFNEA dmit FIE 50T DMSO WUHEFRER, &4 T — @ FEE A9 HL
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Fig.2 Intradimer S---S contacts of complex 1
Dotted lines represent short intramolecular contacts, hydrogen atoms

and DMSO solvent molecular are omitted for clarity.

Fig.3 One dimensional structure of complex 1
Dotted lines represent S---S short intermolecular contacts, hydrogen

atoms and DMSO solvent molecular are omitted for clarity.

i, BT T B4 351 EE Rk SR . - . .y
i ‘{'\\:}.— '"‘\Q(\\H n 2 Y Q\.a.?H‘ s Ni
bR hmade b b m, W PR R R R
[Ni(dmit),]* B9 1 4 S FF5 Ca( 1) fiifr, 4745 W wT Y
Cu T WL 4 A~ N FOTBE 45 107 i, b1 T AT i
AT > > n RN '“"-\.,,% Sy }:}‘ N‘*‘\
Cal DR T, Tk Col G 2 ~

J b X v :,.4%«*,"_
N1—N2—N3—N4 fz/N 3 F-1f] 0. 0148 (2) nm, d j; ,\"\i‘&“ }335 --{15 5
i Cu2 1 B N5—N6—N7—N8 I /) — 3 F i k3 o
0.0136(4) nm. [ Bb, JE N BE K B & WD
[ Cu(hmtade) ] (C1O, ), 5[ Ni(dmit), ]*” &N J5TE
JI T HH G B AR Y EL A A T BC A7 PH ES [ Cu
(hmtade) ]** BIECA ) 1, MITHE— 2 0E 52 T SCiHk
(21,25 Fr4 A P . AN ERC A7 25 F [ M(hmtade ) 12 ZEIE TR P AT A B AL OS5, Bd A9 1 T
& hmtade (9 FLCH M A5 B XA 8 | 2SouH R AL s 5 B4 SMEER AL 1) { K[ Cu( hmta-
de) JCr(ox), 1, P AL, (HBA B FHAT P IS AEF AL [ Cu(hmtade) ] (C1O, ), 2 2124 X TR A
Frl soeH. WL C11, C13, Cl14, C16, €33, C35, C36 Fl C38 £ TR BSR4 |, i 12, C15,
C34 F1 C37 EL T3S By A (REATARE ) . AT Y Jpi 22 (B A JESERE 28 C12---C15 & C34---C37 4351
0. 4095 F10.4190 nm, H/NTPHIHHERI[ Cu(hmtade) ] (ClO, ), H7ASHEFT FH BLp 2 ] i g 22

Be &9 1 IECBHE F[ Ni(dmit), 1* 5, Ni( 1) 52 4> dmit B9 4 4~ S JEFENL, Ni—S SR 5
WITE 0. 21744 (17) ~0.21896(16) nm F10.21729(16) ~0.21879(16) nm LM, F KT [ ActH] -
[ Ni(dmit), ],[0.21481(14) ~0.21593(18) nm ] HI[ PheH ][ Ni(dmit), ],[0.21455(14) ~0. 21705(14)
nm ] P AbTF R BB A S—Ni—S fES 180°, 40 HIAE 15. 38° ~ 16. 28° i1 15. 90° ~ 17. 00° 3t FEl P,
KF[ AcrH] [ Ni(dmit), ], (2.23° ~2.75°) Fil[ PheH ] [ Ni( dmit), ] (0. 78°) ™/,

H&IM(dmit), 1" (n=1,2) BELAWH MS, MR ZHCH Vi MW B A, BAY 1 A5
JEH 2 A dmit FCASEELLNiCID) e &4 T w4, Ni( ) AT A RIS, 122 e
D7 S RIBCA R, 7R 2 AT BT [ Ni(dmit), 127 H, H Ni(dmit) i 2 A5 BB AL T 21. 84(2) o
F122.22(8) "1 ff, KT [ AcrH ][ Ni(dmit), ]5[2 4> Ni(dmit) “F i B J2 ff 8 3.43(8)° ],
(PhN—C, H,,) [ Ni(dmit), ] (20°) ") F1[ Ni(dmit), ] (NO, ) [ Fe(salEen), ], + CH,CN [14.91(4)° ]“6
FAR, (HGE/NF (n-Bu,N), [ Cd(dmit), ](69. 8°) i i ff. 7= Az ik —45 0 25 2 R /e A~ F 0
JeH, [Ni(dmit), ]*" A9 1 4 dmit BAAFAS 14 S TR F 5 —F 509 [ Cu( hmtade), ]2* B Cu( 1) i
B, A% dmit BCAASE T [ Cu(hmtade ), 17 w8, [FIEH AT 68K H T hmtade FLRPHEFREA. 5
Cu( 1) B A dmit BC AR RS 255 WL dmit 067, 5 dmit 2 A S/ 3R 07 F 181 A9 55 K 250K H
Cu( II) FeA2EY S JRT (IR ES{E 43514 0. 0082 1 0. 0085 nm) , {HEH[ AcrH ] [ Ni(dmit), |, H4 dmit AL A
ST AR B EE /N (0. 0102 10, 0147 nm) 05 Wik S Cu( I1) B dmit BAiA LT R 5E 2 M F 1, Bk

Fig.4 Two dimensional structure of complex 1
Dotted lines represent S---S short intamolecular and intermolecu-
lar contacts, some hydrogen atoms and DMSO solvent molecular

are omitted for clarity.
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TR ESAL 3514 0. 0039 1 0. 0028 nm.

M3 FE 2 Al BEad 1 92 A Cu(hmtade) ][ Ni(dmit), | FHICZ [EFFAE 3 F S---S 4%
fi, SFEIFEES K 0. 3536 nm, FRIHEES 0.3502(2) nm, WIERIT S-S JufEAL LR Z A 0. 3700 nm-*
5HEA T 4ERAREGEHI AL A4 [ Ni( dmit), ][ Fe(salEen), ], -6CH,CN-"* (0. 343 ~0. 360 nm) fi¥ S---S ff
EALL, BRI 2 [ Cu(hmtade) ][ Ni(dmit), | FEICIE R, T 24K { [ Cu( hmtade) ][ Ni(dmit), ] |,. P
HEW B —EFE RS F DMSO /9 S21 5 dmit £ S13 Z [AI7F7E S-S a5l [ BB M 0. 3629 (3)
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Synthesis, Characterization and Crystal Structure of Complex
{ [ Cu(hmtade) | [ Ni(dmit), ] |, -4DMSO

XIE Bin'?* | ZHANG Xiu-Lan', ZOU Li-Ke'*, WANG Jun'?, LAI Chuan’, WU Yu'?, FENG Jian-Shen'~
(1. College of Chemisiry & Pharmaceutical Engineering, 2. University Key Laboratory of Green Catalyst of Sichuan Province,
3. College of Material & Chemical Engineering, Sichuan University of Science & Engineering, Zigong 643000, China)

Abstract A new complex {[ Cu(hmtade) ][ Ni(dmit), ]}, - 4DMSO(1) (hmtade =5,7,7,12,14,14-hexa-
methyl- 1,4 8, 11-tetraazacyclotetradeca-4,11-diene, dmit =4 ,5-dimercapto-1,3-dithiole-2-thione, DMSO =
dimethyl sulfoxide) was synthesized and characterized by means of elemental analysis, Infrared, Ultraviolet-
visible spectroscopy, and X-ray structure analysis. Complex 1 belongs to monoclinic system, space group
P2, /n with a =1.49952(6) nm, b =1.77229(7) nm, ¢ =3.1275(1) nm, B =102.442(1)°, V=
8.1163(5) nm’, D, =1.558 Mg/m’, Z =8, F(000) =3944, u(Mo Ka) =1.637 mm~', S =1.016,
(A/o),,. =0.001, and final R, =0. 0673, wR, =0. 1672[ I >20(I)]. Two independent structural units of
[ Cu(hmtade) ][ Ni(dmit), ] are found in an asymmetric unit along with four DMSO solvent molecules. Sul-
fur-bridged heterometal Cu—Ni complex is formed by one dmit ligand of [ Cu( hmtade) ][ Ni( dmit), ]. The
copper( Il ) ion is a five coordinated square pyramidal environment, with Cu—N distances in the region of
0.1949(5)—0.2007(4) nm and Cu—S distances of 0. 28913 (18)—0. 28952(18) nm. The nickel( Il ) ion
which is coordinated by four sulfur atoms of two dmit ligands is in the distorted square geometry, and the
Ni—S distances fall in the range of 0.21729(16)—0.21905(17) nm. The N—H:--O hydrogen bonds are

formed between the nitrogen atom of hmtade ligand and DMSO solvent molecule, and the dimmer is formed

max

through intramolecular S---S and S---H short contacts. Finally, one-dimensional zigzag chain, two-dimensional
and three-dimensional networks are formed via S:--S, S:--C or C---H short contacts.
Keywords 4 ,5-Dimercapto-1,3-dithiole-2-thione ; Tetraazamacrocycle; Complex; Crystal structure
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