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Structure of Tris(2-mercaptopyridine 1-oxido)cobalt(III) Acetonitrile Solvate 
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Abstract. [Co(CIsHI2N303S3)].CzH3N, M r = 4 7 8 . 4 6 ,  
triclinic, P1, a = 9 . 3 3 2 ( 2 ) ,  b =  12.726(3),  c =  
8.721 (2) A, cr = 94.01 (2), /3 = 94.44 (2), y = 
75.94 (2) °, V = 1000-2/~3, Z = 2, Dx = 1.59 g cm -3, 
M o  Ka (graphi te  m o n o c h r o m a t e d ) ,  A = 0.71069 A, 

= 11.8 c m -  l, F(000) = 488, T = 296 K, final R = 
0.046 for 3731 reflections wi th  I > 3tr( l ) .  The  three 
2 -mercap topy r id ine  1-oxido l igands with an average 
bite angle  o f  88.0 ° chelate  to the coba l t  a t om via 
oxygen and  sulfur  a toms  fo rming  a d is tor ted  octa-  
hedra l  c o o r d i n a t i o n  uni t  COO353. The  average bond  
dis tance  o f  C o - - S  is 2.194 and  tha t  o f  C o - - O  is 
1.933 A. 

Experimental .  Crysta ls  o f  the title c o m p o u n d  
C o ( m p o ) 3 . C H 3 C N  are ob t a ined  f rom the anae rob ic  
reac t ion  o f  COC12.6H20 wi th  d tpo  and  C H 3 O N a  in a 
1:2:2 ra t io  in mixed solvent  C H 3 O H / C H 3 C N  (1:1) at  
r o o m  tempera ture .  Large quant i t i es  (64% yield) o f  
r ec tangu la r  crystals  up to 0.1 cm in length are 
ob t a ined  as an  M e C N  solvate.  Dens i ty  no t  meas- 
ured. Rec t angu l a r  f ragment :  0.80 x 0.60 x 0.50 mm.  
M S C / R i g a k u  A F C 5 R  di f f rac tometer ,  M o  Ka radia-  
t ion  with g raph i te  m o n o c h r o m a t o r  (,t = 0.71069 ~) .  
No  sys temat ic  absences,  w/20 mode ,  20 range: 
2-53.9 ° ( 0 < h < l l ,  - 1 5 - - - k - 1 5 ,  - 1 0 < 1 - _ - 1 0 ) .  
4183 un ique  reflections measured  o f  which 3731 with 
F___ 3o-(F). In tens i ty  da ta  correc ted  for the fluc- 
tua t ion  o f  the m o n i t o r e d  reflections, L o r e n t z -  
po la r i za t ion  factors  and  empir ica l  abso rp t ion ,  no  
ex t inc t ion  cor rec t ion  was made.  M a x i m u m  and  mini-  
m u m  t ransmiss ion  factors  were 1.319 and  0.898, 
respectively. P r o g r a m  DIFABS used. The  s t ruc ture  
was solved by direct  me thods  and  refined by the 
ful l -matr ix  least-squares  m e t h o d  for 238 pa rame te r s  
based on  F. H y d r o g e n  a toms  no t  included.  F u n c t i o n  
min imized  was Y~w(lFo[- IF, I) 2, w defined as 1.0 for  
all observed  reflections.  R = 0.046, wR = 0.048, S = 
0.95, (A/O')max = 0"50, Aflmax = 0.67, Aflmin = 
- 0 - 4 4  e A -3. Scat ter ing  factors  and  f ' ,  f "  values 
were t aken  f rom C r o m e r  & W a b e r  (1974). Calcula-  
t ions carr ied  out  on a VAX 11/785 c o m p u t e r  with 
the SDP p r o g r a m  package  (Frenz,  1978). Tab le  1 
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Tab le  1. Positional parameters and their e.s.d. 's for 
[Co(mpo)3] .MeCN 

Anisotropically refined atoms are given in the form of the iso- 
tropic equivalent displacement parameter defined as: ~[a2/3(1,1)+ 
b2/3(2,2) + c2/3(3,3) + ab(cosy)/3(l,2) + ac(cos/3)/3(1,3) + 
bc(cosa)[3(2,3)]. 

x y z B(A z) 
Co 0"27625 (6) 0"23505 (4) 0"12270 (6) 3"35 (1) 
S(1) 0'4149 (1) 0'27465 (8) 0'3235 (1) 4"24 (2) 
S(2) 0-1625 (I) 0"40578 (9) 0"0997 (1) 3"36 (2) 
S(3) 0-1092 (1) 0"21413 (9) 0'2737 (1) 4-17 (2) 
O(1) 0-3888 (3) 0"0865 (2) 0-1301 (3) 3"84 (6) 
0(2) 0"4104 (3) 0'2536 (2) -0"0258 (3) 3"90 (6) 
0(3) 0"1604 (3) 0"1854 (2) -0'0487 (3) 3"79 (6) 
N(1) 0"4942 (3) 0"0653 (2) 0"2461 (3) 3"38 (6) 
N(2) 0"3872 (4) 0-3544 (3) -0"0782 (4) 3-85 (7) 
N(3) 0"0332 (3) 0"1638 (2) -0"0144 (3) 3'32 (6) 
C(I 1) 0"5201 (4) 0"1452 (3) 0"3466 (4) 3"52 (8) 
C(12) 0"6329 (5) 0"1187 (4) 0'4639 (5) 4'6 (1) 
C(13) 0"7129 (6) 0-1113 (4) 0"4734 (5) 5"3 (1) 
C(14) 0"6822 (5) -0"0683 (4) 0"3649 (5) 5"2 (I) 
C(15) 0"5729 (5) -0"0410 (3) 0-2506 (5) 4"18 (9) 
C(21) 0"2755 (4) 0.4344 (3) -0.0291 (5) 3.93 (8) 
C(22) 0-2552 (6) 0-5373 (4) -0-0892 (6) 5-6 (I) 
C(23) 0"3501 (6) 0"5527 (4) -0'1951 (7) 6'9 (1) 
C(24) 0'4644 (6) 0-4679 (4) -0"2434 (7) 6"5 (1) 
C(25) 0"4841 (5) 0"3664 (4) -0"1823 (5) 5'2 (!) 
C(31) -0"0085 (4) 0-1758 (3) 0"1314 (4) 3"47 (8) 
C(32) -0.1449 (5) 0.1542 (4) 0.1588 (5) 4.59 (9) 
C(33) -0.2301 (5) 0-1178 (4) 0'0398 (6) 5.4 (1) 
C(34) -0-1801 (5) 0.1038 (4) -0"1091 (6) 5.1 (1) 
C(35) -0"0482 (5) 0.1273 (3) -0-1348 (5) 4.21 (9) 
N(4) 0'1937 (8) - 0-3227 (5) - 0.5961 (8) 10-9 (2)* 
C(41) 0.0857 (7) -0.3481 (5) -0.6149 (7) 7-7 (1)* 
C(42) -0-0519 (8) -0-3796 (5) -0.6459 (8) 8.0 (2)* 

* Atoms were refined isotropically. 
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Fig. 1. Molecular structure and atomic labelling scheme for 

Co(mpo)3.CH3CN. 
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Table 2. Selected bond distances (•) and bond 
angles (°) of the title compound with e.s.d.'s in 

parentheses 

Co--S(l) 2.199 (1) S(1)---C(11) 1-717 (4) 
Co--S(2) 2-190 (1) S(2)---C(21) 1.713 (5) 
Co---SO) 2.192 (1) S(3)--C(31) 1-718 (4) 
Co---O(l) 1.929 (3) O(1)--N(I) 1.349 (5) 
Co---O(2) 1.933 (3) O(2)---N(2) 1.353 (5) 
Co--O(3) 1-937 (3) O(3)---N(3) 1.341 (4) 

S(l)--co--s(2) 92.04 (5) s(3)--co--0(2) 174.8 (1) 
s(1)--ct>--s(3) 90.66 (5) s(3)--co--0(3) 87.92 (9) 
S(l)--co--o(1) 88.20 (9) 0(1)--Co----0(2) 87.0 (1) 
s(1)--co----0(2) 94.3 (1) 0(1)--co--0(3) 86.5 (1) 
S(I)--Co---O(3) 174.4 (I) O(2)--Co--O(3) 87.2 (1) 
S(2)---Co---S(3) 90.74 (5) Co--S(1)---C(l 1) 96.6 (1) 
S(2)---Co---O(1) 174.8 (1) Co---S(2)--C(21) 97.0 (1) 
S(2)--Co---4)(2) 87-88 (9) Co--S(3)--C(31) 96.8 (1) 
S(2)----Co--O(3) 93.4 (1) Co--O(1)--N(I) 115.9 (2) 
S(3)----Co---O(1) 94.42 (9) Co---O(2)---N(2) 116.0 (2) 

Co----O(3)--N(3) 116.0 (2) 

contains a listing of atomic positional parameters 
and their e.s.d.'s, and Table 2 selected interatomic 
distances and bond angles. Fig. 1 shows the ORTEP 
drawing (Johnson, 1976) of the molecule.* 

Related literature. The title compound was synthe- 
sized as part of our investigation of transition-metal 
complexes with bidentate sulfur:oxygen ligands 
(Kang, Weng, Liu, Wu, Huang, Lu, Cai, Chen & Lu, 
1990; Kang, Weng, Wu, Wang, Guo, Huang, Huang 

* Tables of anisotropic thermal parameters, structure factors 
and a complete list of bond distances and angles have been 
deposited with the British Library Document Supply Centre as 
Supplementary Publication No. SUP 54378 (15 pp.). Copies may 
be obtained through The Technical Editor, International Union of 
Crystallography, 5 Abbey Square, Chester CH1 2HU, England. 

& Liu, 1988; Weng, Huang & Kang, 1989), whose 
precursor Co n was found to be oxidized to Co m 
compared to that reported (Robinson, 1964). Its 
structure is similar to that of Co(mtb)3 (mtb = N- 
methylthiobenzohydroxamate; Freyberg, Abu-Dari 
& Raymond, 1979). The arrangement of the chelate 
ligands is such that all three sulfur atoms are cis to 
each other, giving a facial complex. Owing to the 
bite-distance limit (2.874A) of the ligands, the 
coordination about the cobalt atom is distorted from 
a regular octahedron with bite angles averaged to 
88"0 °. 

The financial support of NNSF, NSFCAS and 
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Abstract .  Aquacroconatohistaminecopper(II) mono- 
hydrate, CIoHllCUN306.H20, Mr=350"8, mono- 
clinic, P21/n, a=7"418(1), b=17"070(2), c = 
10-851 (1) A, fl = 108.48 (1) °, V= 1303.2 (6) A 3, Z =  

4, Dx = 1-788 Mg m -3, A(Mo Ka) = 0.71073 A,,/z = 
1.72 mm-l ,  F(000) = 716, T = 293 K, full-matrix 
least-squares refinement based on 1751 reflections led 
to R and wR values of 0.031 and 0.032 respectively. 
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