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FARE 24 i Blg FERE 2 Cu(l) 23}
FEL datez dEd Hhgel glelMe F 7R
stajele], o2 83 5, APH LA st
Y kg gy 58 A3gEY Fxe x|
AF7} o] Felx 3 i}’ 4] Cu(ll) F919] wi
A7zt YA me WS EER S 9%
& F3 ke Ae] 43 9lout, &) ukg-g
4T 23l 29¢ T2 APM vug APA
Fe ol 223 Ageltt’ FAAIIA F2E
Zte 2 7HA Cu(ll) o] &2 ] Wl o £
5o} ol type(l) Cu(ll) o] &7} w53 £, 3}eh
5A4E Vehlle] 1] dale] 23 33HEE A4
712 e, Cull) F419) wig) Fxe} BHd 7
& A7} o] FA| 3 giet’

(Sp)CuCl; R (Sp)CuBry(®7]14 Sp=(- )-sparteine,
CisHygNo )= (- )-sparteine] g] Ao & <lsle] Cu
(I F49) wistAo] FAAMRA F2E de
Aoz deiA Ak’ (Sp)CuCle) A3 APA=
£ 150~160 °C Ale]of|A] hF-HF-of Cu(ll)} Cu(D2
sl FE-ee sizjukgo] A== ubd,
A A 729 (Sp)ZnClhe (Sp)CuChob= 2
AFal AN Ak Y AL pabeiA] g
275 °C o] Aol M whedt F4-22te. sje] A= 2
7t B8 wbgo] AP} o127 F 33t

24 AF9 Aol Cu(l) A& 7AF Cu(l) FeHZ
ghglo] Lol vbml, Zn(ll) HE-L Zn(l) == Zn(0)
AH 2 Fdo] o Hell 7|07 Folct. o] A
= FA S50 8 gl 9 B d%s &
4 S Akt

B A FlA = (Sp)CuCl, ¥ (Sp)CuBr;, (nic)CuCl,
(447141 nic=nicotine, CioH;sN>) 2 (SpHo)CuCl,, (anilH),-
CuCl(¢37]4] anil=aniline, CH,N)YS- 3HAIslelod,
HARA F2E ZE (SPZaChsh (SpYCICLE ¥
Adgte] Cull) B3HE3} wlzsglcl. £ 7= 23}
e 72 9 Al 8 S &3 3 o)
2] BAE AR A HoZ A8 uhg &
A& 2L 2, Ozawal ol A o £-3) uh-g-2] LAl
MAR(E,) 2t& T3te] Cu(D) W8] 49 gmix}
74 W Ao} Ao} Ashslc

(Sp)CuCly= F4* CuCly(1 mmol)E- ethanol/triethy-
lorthoformate(5: 1) £3F &0l 25 mLel| o] 2443
YHHES o 147 Fa FolwA BRAY %
sparteine(1.5 mmol}&- 7}3}ed <k 147} E¢F Foldd
A %% AR B 24 0°C o]l 1
5 A% F AUTE AP w2 Aol A
R3] g Azt (SpCuBrt (SpCuCh,
o} A} g w2 & sparteined} 54 CuBr, &
HhS-A1A §A3Etde). (nic)CuClys nicotines} §-4~
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CuCLE wH&AA A stdct. (Sp)ZnCl; 2 (Sp)
CdClL= 242t B4 ZnCl, ¥ CdCLE AHE-3te] ¥4
3ttt (SpH)CuCles (- )-sparteine - HC14 (3 mmol)
3 F4 CuClh(3 mmol)E of|ghg WellA HF ke
A1A A¢lch. (- )-sparteine- HC193-& offgh-g-o| (-)-
sparteine S $A3] %< F 213 HCIE 33 7}3)od
Azstdct. AAELS AR st AF Ax3dct
(anilH),CuClye (SpH2)CuCLe} §HAdvb s} 22 vt
Heg st

AT HFEL 92 PHEARESEATA
gy At g3 & Aot o Ak ot
Zrc}. Anal. Cale. for (Sp)CuCly: C, 48.14; H, 7.12;
N, 7.60. Found: C, 49.00; H, 7.30; N, 7.40. Calc. for
(Sp)CuBr,: C, 39.36; H, 5.72; N, 6.12. Found: C,
39.50; H, 5.72; N, 6.12. Calc. for (nic)CuCl,: C,
40.48; H, 4.77; N, 9.44. Found: C, 42.50; H, 4.57; N,
9.73. Calc. for (Sp)ZnCly: C, 48.60; H, 7.07; N, 7.50.
Found: C, 48.90; H, 7.10; N, 7.40. Calc. for (Sp)-
CdCl,: C, 43.13; H, 6.29; N, 6.71. Found: C, 42.10;
H, 6.04; N, 6.56. Calc. for (SpH,)CuCl,: C, 40.78; H,
6.39; N, 6.34. Found: C, 39.00; H, 6.52; N, 6.04.
Calc. for (anilH),CuCly: C, 36.65; H, 4.10; N, 7.13.
Found: C, 37.50; H, 4.23; N, 7.42. UV-Vis A% e8]
£ Shimadzu 260 SpectrometerE ARE-3}o] 31| A+
el2] nujol mull ~¥EF3} Le)3} Har} vlwA
A} CH,CN 4-91°¢] A#lE3-g 200~900 nme] =}
A} W lo) A AAsled oo, Stone DTA 500 Mo-
det& AHg-3}e] el7]stolx] &0z RE oF 300°C
A L2 Gelel AR ARG $AOTA) UY S
A,

FA" 3389 UV-vis. AdEZe AHnE
Table 19 29k3lsict. AR APEA +28 2=
Cu(l) e I F2E g+ Cu(ll) 33HE
Hle) “d-d” Molmr} & o] Fo2 o3},
B FARRAFEA Cu(ll) 33HE2 <F 830 nm A
dA W F54mE Jdehile Ao g9 9k
Choi 5-&"" $AMYAIRA F22 ¢Al (Sp)CuX,
(X=Cl, Br)el] thd AAA o= A4 A3} 830 nm
F-22] FFUE do-2—dydt dooyp—d2®] Ao
o g3t ALE Rug v} ik B Ayl 7
3 (nic)CuCl2} “d-d” Holul 752 nmol|A] H gk
£ vehldo] Cu(ilol2 F419] w727t Hiel
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Table 1. Electronic spectral data of some Cu(Il) com-
plexes

Charge-transfer

d-d band
Compound  Solvent band
Anax, I Amax, DI
(Sp)CuCl; CH,CN 790(170)" 357(3283)
316(2969)
selid/nujol 804 355
(Sp)CuBr; _,'CH;CN 816(264) 343(3483)
T 419(2870)
solid/nujol 823 346, 438
(nic)CuCl, CH,;CN 752(128) 363(3495)
solid/nujol 771 270
(SpH,)CuCly CH;CN 857(48.18)  459(546)
solid/nujol 895 415
(anilH),CuCl, CH,CN 852(36.03)  459(597)
solid/nujol 890 385

“molar absorptivity(M 'cm ).

e F2E e AR A&H0, (Sp)CuClet
(Sp)CuBr= Z+zF 790 nms} 816 nmollA] vheht -
ARAFEA T2 e 22 welc AAl (Sp)
CuCL®} (Sp)CuBr,®] X-ray A4 +% 24 A
N-CuN'7} X-Cu-X'(X=Cl, Bry& Zash= 297
(dihedral angle)o] Z}z} 67.0°9} 68.7°% &3] 5o,
Cu(ll) o1& F47} FAPE AR A vl 91725 et
et

(SpHz)CuCl, 2 (anilH),CuClx= 7+7} 857 nm %
890 nmol| A W& “d-d” Molujr} HAs|g]on, 1
ez} njcfAeolebs Aol oleidt F 71A] Aol
g & urAlste] Fob maA Al nujol 2]
EF-L (SpHy)CuCLe 7% 895 nmoll A eht &
of Abefe] nHER e vl F4wrt R7F 2 ol
YA £2 g o]Fdh= & & 5 sk

$AE 333HEe GEA(DTA) A S AA3I L
o, AY A= Table 24| Q2Fslgdc). 22l3 O-
zawa'] & o]g3le] A3 ukgeol AR E
T3t &, dlogB/d(1/Tpeu)=(0.4567E/R)2] A
AN 1T peull N8l loghe A3, 219 7]¢
71248 AR E T 5 ek 714 B=
714 $E(Cmin)e] L, Tpeas B3 H 329 2%
(°Cyele}. Fig. 1ol (SpH2)CuCld} (anilH),CuCly® log
BE UTpewoll W3t A3}

FARARA F2E 2= (Sp)CuCl®] DTA FA41
< 150~160 °C ¥-ZollA & 79 UE #=2E e
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Table 2. Thermal analysis results for some metal(Il)
complexes

DTA
Complex " E (kJ/mol)’
Tpeat(C) AT

(Sp)CuCl, Exo 158, 159 157~162 165
(Sp)CuBr, Exo 151, 152 150~154 158
(nic)CuCl, Exo 145 140~150 373
(Sp)ZnCl, Endo 240 238~245 320

Endo 276 272~279
(Sp)CdcCl, Endo 247 243~249

Exo 252 249~261 178
(SpHy)CuCl,  Endo 115 113~117

Endo 145 122~165

Exo 251 205~280 103
(anilH),CuCl, Endo 61 60~64

Exo 185 125~185 128

“Activation energy was obtained by Ozawa method.

Wil o] W gas Ad AAEEE Yelle
gH M 1°C YRS Aol & T3 F A9 27
Wz b veiytet DSC Ag R’ oshd
(Sp)CuCle & ] F9 a9 U 9371 2°C
HEo) AE T3 d4H 02 vehie], TG Y A
FEA AY A7 o] e dE -2 2
e Faukgst $4 F49) 2H(Cu)— Cu(h)

o] EAlo) AEE Aoz B yslde}. (nic)CuCl,

2] DTA Z 3= 145 °CellA ol2] 7t 3 7)9] W o
Azt vebhdon], 143 °CHE FAY $% F4as Y
ehligict. (nic)CuClh®] =32 146 CE A o
== AT FAl i uhgo] dojuye A2
gl & AgellA 73] (Sp)CuCls} (Sp)CuBr,
of a) whgol R BHSIAE 22t 165 K
mol#} 158 kI/molZ& A =¢]1, (nic)CuCle] &
8 uk-goll i3 A st = 373 ki/mol2 £
=ik (Sp)CuClell vzl Hwd F3oll 77
@ic)CuClLe] PE3] uh-gel it FAshiz|7}
(Sp)CuClell ¥l3iA Ad3] & k& vpehlisich. o]
Ae o) AJEEY] 724 B ol
gith. Smith S-&'% 4u$} Cu(Il)-amine 3}3H5-2] o
ol whgol Cuozel B Fgo] SuYe 1
Zatdch 4$) Cu)) SHHEL 4° AATRE A
A T2 ek webd fAARA e
AApd A -2 Cu(ll) 3HHE-S HH 22| Cu(lD
31ahgel| vis] #/Y WRgl oM FEA Wl
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Fig. 1. Plot of logB vs. 1/T». V: (SpHz)CuCL, @:
(anilH),CuClL

9 Sk webd G ik SEEHem
Frejale] e A3V AE e Aoz 4
gt (nic)CuCly2] 75~ (Sp)CuClell W] & el ¢
V7 FEREA D& WA Cu(iellA Cu(l) A
el 2o] A3 FAlo T2 He] 8 7HER &
Yo Bl ¥ BAFAUAE P A
L2 A"

(Sp)ZnCLY 7% F 719 ¥4 #=7} 240°Ce}
276 ‘CollA Jebdch 3 WA 49 g3 F45-
Zr= N 9z} Z3te] 3o 71Q1se, ¥ Wi §4
H3E InCLY FE4o] 275°Cal ALz vl fe
-5 Holo| sl A2 EA =) (Sp)ZnCl,
7} (Sp)CuCl2} A3 o} DTA A& Jehlle A}
AL Cu(i)9} Zn(I)e] Az} F-22] Aol 7]sle
Absl 24 BAle) Aol wlFql Aoz B 4 9t
% Zn(I¥] 75 Zn() == Zn(0) A3} el 22| 3
o] £ AY Aol BrFed wid, Cu()e
Cu(l) el 22} $hdo] 7a3tche HollA o3 &
olt}t. AAPAAE Zr (Sp)ZnCLe] A olL)x| &
229% A7} 320 kI/mol24) (Sp)CuClel| w]a}ed A
33 ¥ e Jehiich o)HS Zn(ll) o]o]
Cu(Il)ol} v]3] #HAuk-g-o] oJ5]7] ool & A1}
AR Ze Aoz FAH HARAAE g
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Fig. 2. Plot of E; vs. Amax for Cu(Il) complexes. 1: (Sp)
CuCly, 2: (Sp)CuBr;, 3: (nic)CuCl, 4: (SpHz)CuCls, S:
(anilH)CuCly

(Sp)CdCLS] A 3}efLx]= 178 kl/molEH (Sp)-
CuChe} v] 53t 3h& Vehlisich o] (Sp)CdCl,
2] 7% (Sp)CuChe} F-AFsHA zleh=|ef, dE&f vl
$°] Cd(I)—Cd() FY uh-& $ubsly] ol
Aog 9=k

(SpH)CuCL 115 °CellA] &9 1=, 144 °CollA
F9 sz 2 251°CeA B 925 dehisdh
144 °CollA 9] ¥ Hae 524 Y A3 44 4
olo sjZsls o wckslny, ¥4 w32 251
'C ZAoNA dH o2 A3P= ). (SpHy)CuClee
FA 3t 103 ki/molE  (Sp)CuClel| 3}
G S Yt (anilH),CuClLe] 73-¢% 84
3ty 2] 7} 128 kI/molZ. (Sp)CuClel] B]3}e] &
e el CuCl goleg Tk we
3 &% Wstel wel Cu(ll) o] F91<] ul¢)
FE7} e Aol deju, olefdt vl el 72
o] W3le 227 S8 S 9F % 7|
st FAMEY ZU1E AA AR 2 Wb}
dojube Ae® B yEle] glok™ Willet 521 [(Cr
Hs)NH,,CuCl, 3}3HE-2] 7 43 °C T ollA ther-
mochromism& #3s)g o, DTA A3 A3 722
2xoA9 F9 Had Rt & M=
(SpH2)CuCLe] 739 115°C S oA vrehd v)ad
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diejgt F9 a7 F2A Ade]| HaR =Y
A} 1 A 2= (SpH)CuCLS] 7 ¢F 110°C 2
oA B2l o] LA oA FLYoZ o
2] 31A WsE o}, TG A AT o] 2ol
FA ZHaot A9 7] witelr). (anilH),CuCl = ¥
%3 AAE viebligdch. webA (SpHo)CuClet
(anilH),CuCle] & &4 o2 5 Y= AL
23 Aol thermochromisme] o} AHApH A 2
9] x4 wWge] 9l& F ¥ AAo] Ads|o]
ESEEH 02 (Sp)CuClyel ¥]3te frejdt Aog B
et

Fig.2& Cu(l) #3lghEe] UV-Vis ~HEF
Amax®ll HEE AE&uEe-e] FAstelluix]e] =AE
vebd Zeoh Aot S7FEE, & Cu(ll) o]
FH9 7188 Fxob A A sbesE
Cu(Iell A Cu(De22] #hglo) ubsle d&auks-
o] ZAsteAR|7} ZHashe AEE BoFc)

B 1L 1996 % r)Eeted s gezAdd
78] (BSRI-96-3410)F o] Fo15 2, ool ZHAI=F
v}

ol g 2 H
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