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The synthesis of the dichloro cobalt(III) comp
lexes of 2S, 5S, 9S-trimethyltriethylenetetraamine 
(Li) and 2S, 5R, 9S-trimethyltriethylenetetraamine 
(1呢)has yielded A-ns-a, A-cfs-p and trans isomers 
for the Li ligand while A-ns-a, A-cfs-p, and trans 
isomers have been obtained for the [吃 ligand1.
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We wish to describe here the synthesis of the 
dinitro cobalt(III) complexes of Li or L2 from the 
substitution reaction of the ZraMS-dichlrorocobalt 
(III) complexes of Li or L2 with sodium nitrite 
as well as the synthesis of the L-alaninato and 
S・methyl・L-cystein가0 cob지t(III) complexes of Li. 
During the course of our preparation of the dinitro 
complexes started from the /raws-dichlorocobalt 

(III) complexes of Li or L2, the geometrical isome
rization has occurred: the substitution reaction of 
the [Co(Li)C12]+ complex has yielded racemic 
«s-p-LCo(Li)(NO2)2]+ composed of the A-czs-p and 
A-cfs-P isomers, while that of the ECo(L2)C12] + 
complex gave the optically active A-cis-p isomer.

EXPERIMENTAL

Measurements. The visible absorption spectra 
were measured with a Shimadzu UV-240 spectro
photometer. The circular dichroism spectra were 
measured with JASCO J-550C automatic spectro
polarimeter and the PMR spectra with a 80 MHz 
Varian FT-80A NMR spectrometer.

2S, 5S, 9S-Trimethyltriethylenetetraamine(Li) 
and 2S, 5R, 9S-trimethyltriethylenetetraamine(L2). 
The method of preparing these ligands have been 
described previously1.

A-m-P-Dinitro(2S, 5S, 9S-trimethyltriethylene- 
tetraamine)cobalt(III) chloride, A-czs-p-[Co(L2) 
(NO2)2]C1. 0.15 g (0.04X10T mol) of trans-lCo(l^) 
CI2IICI H2O was dissolved in 10 ml of absolute me
thanol and heated at 40°C for 10 min. 5.57X 10"2 g 
(8.08 X10-4 mol) of NaNO2 dissolved in 40 m/ of 
absolute methanol was added and the resultant 
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solution was heated at 40°C. For 2 hr. The solu
tion was cooled to 20°C and 0.1 ml of of cone. 
HC1 was added, The solution was concentrated 
to 1 m/ under reduced pressure. 1 m/ of distilled 
water and 80 m/ of acetone were added and the 
solution was stored in a refrigerator for 30 hr. 
Brown precipitates obtained were washed with 
cold acetone and dried under vacuum. Yield: 0.1 g 
(60%). Anal. Calcd for [Co(C9H24N4)(NO2)2]C1: C, 
28.8; H, 6.5; N, 22.4. Found: C, 28.6; H, 6.7; N, 
22.11

Qs-P-dinitro(2S, 5S, 9S-trimethyltriethylenetet- 
raamine)cobalt(HI) chloride Monohydrate, czs-f- 
[Co(Li)(NO2)2]C1 - H2O. This was prepared in the 
same way as that used to prepare A-ns-P-ECo(L2) 
(N()2)2]C1 using ZraMS-[Co(Li)Cl2]Cl in place of 
切奶에:CoDCLlCLHQ. Anal. Calcd. for [CoQQ 
C12]C1: C, 27.5; H, 6.7; N, 21.4. Found: C, 27.7; 
H, 6.6; N, 22.0.

A-Czs-a-L-alaninato(2S, 5S, 9S-trimethyltriethy- 
lenetetraamine)cobalt(III) Dichloride, A-a^-a-ECo 
(Li)(L-ala)]C12. (L-ala: L-alaninato). 0.17g(4.8X10'4 
mol) of A-a's-a-[Co(Li)Cl2]Cl was dissolved in 20 
ml of water at 20°C and stirred for 30 min. 4.3 X 
10 2 g(4.8X IO-4 mol) of L-alanine was added and 
the pH of the solution was adjusted to 8 with 
10% LiOH. The solution was heated at 60°C for 
2 hr. The solution was cooled to room temperature 
and concentrated to 1 m/ under reduced pre옹sure. 
0.5 m/ of cone. HC1 and 50mZ of acetone were 
added and the solution was stored in a refrigera
tor for one day. Light orange precipitates were 
fomed, which were filtered and washed with ace
tone and ether. Yield: 0.1 g(51%). Anal. Calcd for 
rCo(C9H24N4)(C3H6NO2)]Cl2: C, 35.5; H, 7.5; N, 
17.2. Found: C, 36.1; H, 7.5; N, 17.1.

A-Czs-a-S-Methyl-L-cysteinato(2S, 5S, 9S-trime- 
thyltriethylenetetraamine)-cobalt(III) Dichloride, 
Acis-c니:Co(Li)(L-smcys)]Ch. This was prepared 
by the same method as that used to prepare A- 
as-a-[Co(Li)(L-ala)]C12 using S-methyl-L-cysteine 
in place of L-alanine. Anal. Calcd for [Co(C9H24N4)- 
(C4H8NSO2)]C12: C, 34.5; H, 7.2; N, 15.5. F이md: 
C, 35.3; H, 7.2; N, 15.2.

Bmzs-[Co(Li)Ck]CL fw2s-[Co(L2)C12〕Cl* H2O, 

A-as-a-rCoCLOCkHCl. These complexes were pre
pared according to the methods described pre
viously1.

RESULT AND DISCUSSION

Yoshikawa, et al? have prepared the dinitro co- 
balt(III) complexes of Li and L2 from the reaction 
of the Li or I# ligand with Co(III) ion and sodium 
nitrite. The A-czs-p, A-ns-p, and A-cfs-a isomers 
were obtained for thje 1蛇 ligand, while only the 
A-ns-P isomer was yielded for the Li ligand.

An entirely different synthetic route was emp
loyed in this work to prepare the dinitro cobalt 
(III) complexes of Li or L2 via the reaction bet
ween the /raMS-dichlorocobalt(III) complex of 1기 

or I2 and sodium nitrite. Geometric isomerization 
has been observed in our preparation: Reaction 
of frans-[Co(Li)Cl2]+ with sodium nitrate has yie
lded racemic cfs-P-[Co(Li)(NO2)2]+, while reaction 
of /raws-[Co(L2)C12] + with sodium nitrite has pro
duced optically active A-czs-p-[Co(L2)NO2)2]+-

Fig. 1 shows the absorption spectrum for the 
racemic C2s-p-[Co(Li)(NO2)2ZI+ as w이 1 as that for 
안】e A-cz5-p-ECo(L2)(NO2)2]+ isomer. In 나le absor-

Fig. 1. CD and electronic absorption spectra of race- 
wic-ds-[Co(2Sf 5S, 9S-lne3 trien)(NO2)2Zl+ (---- ) and
A-rw-P-(RS)-[Co(2S, 5R, 9S-me3 trien) (NQBl* 
(-----).
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Fig. 2. Electronic absorption spectra of A-as-a-(RR)- 
[Co(L)(L-ala)]2+ (----) and A-czs-a-(RR)-[Co(L)(L-
SMCys)F+ (----- ) in H20 (L=2S, 5S, 9S-me2 trien)

ption spectra for the [CoN^NO^]* system comp
lexes the position of the second absorption in the 
shorter wavelength side of the d-d transition re
gion is very much useful for distinguishing the 
cis and trans isomers2~6: in the case of the cis 
isomer the 入max of the second absortion band is 
known to appear at near 330 nm, while that of 
the trans isomer is shown at near 350 nm. Both 
[Co(Li)(N02)2P and ECo(L2)(NO2)2]+ 아low the 
second absorption band maxima at 328 nm and 
326 nm, respectively, which indicates the fact that 
a cis isomerization from trans has occurred during 
the course of our preparation and the dinitro com
plexes obtained in this work have the cis configu
ration. The shapes of the absorption bands in Fig.
1 suggest that complexes have the as-p configura
tion.

The CD spectra of CCo(Li)(N02)2P and [CoJ) 
(NC)2)2] * are shown in Fig. 2. The dinitro-Lrcom- 
plex doesn't show any optical activity, which indi
cates that the complex is a racemate composed 
of A-ds-p and A-czs-P isomers. The dominant ne
gative band at 475 nm of 나le [Co(L2)(NO2)2ll + 
complex tells that the complex has the A absolute 
configuration"" as shown in Fig, 2. In the case 
of the ECo(Li)(N02)2]+ complex A the racemic 
pair are A-<is-3-(RS)-(8 X 8) and A-c/s-p-(SR)-(8 X 
8) isomers, both of which are known to be ther- 

Fig, 3. PMR spectrum of A-czs-a-(RR)-[Co(2S, 5S, 
9S-me3 trien)(L-ala)]2+ in D2O.

modynamically more stable than other geometrical 
or optical isomers due to much less non-bonded 
interaction10"-12. In the case of [Co(L2)(NO2)2P 
complex, on the other hand, the A-c?s-p-(RS)-(8 
A, 8) structure is favored in view of such thermod
ynamic stability, for all the methyl groups in the 
chelates rings take the stable equatotrial position 
in the A-ns-P configuration.

The reaction of A<2s-a-[Co(Li)Cl2]+ with L-ala- 
nine and S-methyl-L-cysteine gave, respctively, A- 
as-a-LCo(Li)(L-ala)]2+ and A<i5-a-ECo(Li)(L-sm- 
cys)]2+, the absorption spectra of which are depic
ted in Fig. 2. As expected, a blue shift has been 
observed in both complexes: the 사相 was shifted 
from 537 nm to near 460 nm for band I and from 
382 nm jto near 380 nm for band IL In the PMR 
spectrum (Fig. 3) of A-czs-a-[Co(Li)(L-ala)]2+ the 
four methyl protons appered at 1.33 ppm as a 
sharp doublet, which indicates that these four me
thyl groups take the themodynamically stable 
equatorial position. The carbonyl stretching vibra
tion appeared at 1642 cm1 for A-«s-a-ECo(L2)(L- 
smcys)]2+, which showed that the amino acid coo
rdinated to the cobalt(III) ion through the nitrogen 
and oxygen donor atoms. The CD spectra of both
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Fig. 4. CD spectra of A-a's-a-(RR)-[Co(L)(L-ala)]2+ (——)and A-a5-a-(RR)-CCo(L)(L-SMCys)]3+ (----- ) in H20
(L=2S, 5S, 9S-me2 trien).

complexes (Fig. 4) show the dominant positive 
Cotton effect in the longer wavelength side, indi
cating the A abs시ute configuration.
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