Jowrnal of the Korean Chemical Society
1996, Vol. 40, No. 7
Printed in the Republic of Korea

7| Zofol] 2Ft cis-B-[Co(3,2,3-tet(CO; or C,0)]"
(3,2,3-tet=4,7-diazadecane-1,10-diamine)o{| CH3t
Carbonato £2 Oxalato 2|2IE2| D2|¥R| w2

PLAT - REF - 2NN - BHE
bt o)shrher shatst
(1996. 5. 6 AF)

The Base-Catalysed Carbonato or Oxalato Ring Opening of
cis-p-[Co(3,2,3-tet)(CO; or C,0,)]"
(3,2,3-tet=4,7-diazadecane~1,10-diamine)

Doo Cheon Yoon, Chang Eon Oh*, Bok Jo Kim, and Myung Ki Doh

Department of Chemislyy, Yeungnam University, Kyungsan 712-749, Korea
{Received May 6, 1996)

8 o 97N Y%A cis-B-[Co3,2,3-tet)CO; or C,00]17(32,3-tet=4,7-diazadecane-1,10-dia-
mine, C,0,=oxalate}oll %} carbonato & oxalato 2|7t=9) Felgy whgol 4o W {7|4ul-E
EPeeldoly A 2 23 os-B-[CoB23-tet(COs or C091 oA Aeeled CO £ GO
o] = s)9) A 2 % A7) $ha]ste] OH 7} 285 3,23-tete] Aujdo] o} cis-a-[Co(3,2.3-tet)
(OH)XOCO, or OC,0.)17F B4=EA=, w82 sle)del Debldissociative conjugated base) #l7lHo2
A=)t} alojo] G0 EL CO & UnA & /)9 Y Rp7) 28k cis-a-[Co(3,2,3-tet)(OH),] " 7t
MAE QT 0)7HAE oA cis-B-[Co(3,2,3-tet)(OH), 1T B o)A A3} wh-o] Aoy

ABSTRACT. The base-catalysed carbonato or oxalato ring opening of cis-B-[Co(3,2,3-tetdCO; or
C,00]* (3,2,3-tet=4,7-diazadecane-1,10-diamine, C,0,=oxalate) has been investigated in aqueous solu-
tion and in mixed aqueous-organic solvent. The rearrangement of 3.2,3-tet and carbonato or oxalato
ring opening of cis-B-[Co(3,2,3-tet(CO; or C,0,)]" occurred via the disseciation of one of the two coordi-
nating carbonato or oxalato oxygen atoms. The resulting product was cis-a-[Co(3,2,3-tet( OHXOCO;, or
0C,0,)). It has been suggested that the base-catalysed reaction of cis-p-[Co(3,2,3-tet)f(CO; or C,0)]"
takes place via the Dch(dissociative conjugated base) mechanism. The other oxygen atom of carbonato
or oxalato was dissociated continuously to give cis-a-[Co(3,2,3-tetXOH),])". Cis-a-[Co(3,2,3-tet)}OH),1”
was isomerized to ¢is-B-[Co(3,2,3-tet)(OH),1*.
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Fig. 1. The absorption spectral change during the
base-catalysed carbonato ring opening of ezs-B-[Co(3,
2,3-tet}{C0O)]* (25X 10 mol-dm™3)} at 25T and p=
10. [OH ]=0.10 mol-dm~?, Time interval=2 min.
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Table 1. Spectrophotometrically determined pseudo-
first-oder rate constants for the base-catalysed carbo-
nato or oxalato ring opening of Co(Ill} complexes at
25T and p=10

. [OH 1/ 10%ky/
Complex mol-dm-? o1
cis-p-[Co(3.2,3-tet)(CON]* 0.01 0.239
0.10 1.995
0.15 3.093
020 4372
0.24 5.048
0.28 5633
0.40 7837
cis-B-[Col3.2,3-tet)C,00]* 0.01 0.223
0.10 2085
0.15 3.207
020 4.597
024 5.742
0.28 6.457
040 8677

“[complex]=3.5X 10" mol-dm™*
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Fig. 2. Dependance of &, on the concentration of hy-

droxide ion. cis-f-[Co(3,2.3-tetHCO]" (O), cis-B-
[Co(3.2,3-tetXC,0,)]1" (D) at 25C and u=140.
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k
cis-B-[Co(3,2,3-tet(seeN)(CO; or C,0,)]—
slow

Table 2. Rate parameters for the base-catalysed car-
bonato or oxalate ring opening of Co(IIl) complexes
at 25 and p=10

Reaction 107-&/dm°-

~In[OH"] = In %oy order mol 's™"

Complex*

as-B-[Co(32,3- 0916  4.849
tet)(CO1" 1273 5179

1427 5.289
1.609 5.507 095 191
1.897° 5779
2.303 6.217
4605 8.333

cis-p-[Co(323- 0916 4747
teti(C00)]1° 1273 5.043

1.427 5.160
1.609 5332 101 226
1.897 5.743
2.303 6.173
4.605 8.407

[complex1=3.5X10"*mol-dm~? "The value of & is de-
termined from the plot of —In[OH ] 5. —In%..

[Co(3.2,3-tet{secNIHOCO, or OC,0s)]
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slelo] Jg Aujado] Yol Aale|=d COy
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o) sl7h] & A sl7| $13te] FA 3 AE)),
AL AH) Y VERH(ASH)S] & Table
39 deldisich duby oz AS*rE 9 ghe|™
#HelAd A7 FeE, &9 dold A wrk S
o2 whgo) APty ek wpeb Table 3441
AS7e] glo] go.g Yeptong g|7t=e) 32]d
g uhEe 4 TR Yojdrr & o
olck. EE o] g Hk-S- ol7hiZ-g& F v] HHsA
T $lsted B B4 AL Ao
Fig.3& A-cis-p-[Co(5,5-32,3-tetKC;0,)] o) OH™
g 7R3lalg o A)zte] Aol wiE Y FotYA
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q7|4 Zulol 2 cis-B-[Cai3,2.3-tet)(CO; or C0HI 9 et HE 505

Table 3. Activation parameters for base-catalysed car-
bonato or oxalato ring opening of Co(lll) gomplexes
at 25C and p=1.0

E, AH* AS*
(kcal- (kecalr (e.w.)
mol™") mol™)

Complex

Table 4. Rate parameters for the base-catalysed car-
bonato or oxalato ring opening of Co(lll) complexes
in pure water and in ethanol-water mixtures at 25
and p=10

10°-&/dm?

Ethanol

Complex oy %

mol 1.5~

cis-B-[Ca(3,2.3-tetCO»]™ 1983 1922 181
cis-B-[Co(3,2,3-tetdC,0)]* 1947 1886 281

P\

CD(arbitrary scale)

L L 1 1 1
300 350 400 450 500 550 600

Wavelength(nm)
Fig. 3. The CD spectral change during the base-cata-
lysed oxalato ring opening of A-cis-B-[Co(5.5-3.23-
tetC,0)]1° at 25T and p=19.
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cis-B-[Co(3.2.3-tet)CON]™ 0 349 1845
10 331 2428

20 305 3435

: 30 272 4357
cis-B-[Co(3,2,3-tetXC,001~ 0 349 2085
10 331 2627

20 305 4190

30 272 7157

"k =ka/[OH™].
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fujdo s g me|dY wee FAlsig
(Table 5). Table 521 ZAZZHE] ze|dy urgdl
g 2447 @9 Z7e 30% oHE-E>30%
2-Z2A2-8>30% oehE-E>E9 £4& 1Y
Falr}, o) AL oekgo ofo] FrFFE &F
o) F7F%tm, 22l B 2 30% oisk2-Edl 4
Be} 30% ofdlE-E EgEuleld Lpide] Fo¥
gto] Agoll tigt 4ol s} Fela|x g OH 9
Lol 3tz oA Aoz A £ glr). Lo 3o}
Z A54 B4 94 $As & 394 3+
40517} e 2pX BRE Suis} e 2
EA# AEatgoe) lche 3% wal Fig. 40
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Table 5. Rate parameters for the base-catalysed car-
bonato or oxalato ring opening of complexes in pure
water and in mixed aqueous-organic solvent at 25 C
and p=10

1 3
Complex Solvent” 10 }f{dmm

mol™'+s

cis-B-[Co(3,2.3-tet)(CO,)]"  water 1.845
ethanol 4.357

2-propanol 5853

acetone 7.508

cis-B-[Co(3.2.3-tetX(C,0)]"  water 2.085
ethanol 7.157

2-propanol 8022

acetone 11.553

“The volume percent of each otrganic solvent in
aqueous solution is 30%. “k=k../[OH 1.

w&

Q*’,
o)

30% ethanol
Fig. 4. The model on the difference of an attack of
OH" in pure water and in 30% ethanol-water mixed
solvent for base-catalysed carbonato or oxalato ring
opening of cis-B-LCo(3.2,3-tetXCO; or C,0,)]".

D,
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Fig. 5. Absorption spectra of cis-a-[Co(3,2,3-tet)
(OH),]"(a) and cis-B-[Co(3,2,3-tet)(OH),]" (b) obtai-
ned from the base-catalysed carbonato ring opening
of cis-B-[Co(3,2,3-tetXCO, or C,0)]*.
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3-tet(C,0)]" 7} cis-B-[Co(3,2,3-tet)(CO] * B}
22l b g 24 gho] v) 2 S
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olety & ¢ qlr}
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o]l M€ wo] Wk o7l Fol| ch3led A3}t
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2 3SR AAFT ~YEYLS Fg 5a)et 2
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7Ht-2(gauss) W Ao] ol w7} 273 A7) w)y
Aoz vepdel Frde] 939 P2y P4
T2 cis-a-[Co(3,23-tet)(OH),]*2) Hez A4 VH
o} 28] 32 cis-a-[Co(3,2,3-tet(OH),1* & A%
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Fig. 6. “C NMR spectra for the complexes obtained
from the base-catalysed carbonato or oxalato ring
opening of cis-B-[Co(3,.2,3-tet)(CO; or C,00]"(2.5x
103 mol-dm ™ in H,0/D,(95;5). [OH™ ]J=0.10mol-
dm™3, a’s—B-[Co(S.Z.S-tet)(COQ]*(a): cis-a-[Col(3,2,3-
tet(OHYNOCO,)](bY; cis-a-[Co(3,2,3-tet(OH),]" (¢,
(0); cis-B-[Co(3,2,3-tet)(OH),)"(d), (8% cis-B-[Ce(32,
3-tet)(C,0,)]" (e).

zHog #HaHA cis-a-[Co(3,2,3-tet)(OH),]™
2RE A3 A g BAFs 2HEFS
Fig. 5(b)el EX18kdck. Fig. Syl A AHER]S) §
gl Fig. 5@l Mok oh2A A 13 A 2§5ue 2
kot 247t A~ WA 22 viehydr). Fig 5(b)e]
19 22 509 2o P ZhE AAEL cis-
B-[Co(3.23-tet)OH),]" 2 #& el 2+ ANEE
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Fig. 7. The reaction pathway of the base-catalysed
carbonato or oxalato ring opening of ¢is-B-[Co(3,2,3-
tetHCO, or C,0.)]".
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