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Abstract 
The crystal structure of N-methyl-l,3-benzothiazole- 
2(3H)-selone (mbts) has been studied in order to es- 
timate the changes in the molecular geometry of the 
mbts ligand upon coordination. Hypervalent complexes 
of mbts with TeII and I I have been studied by us previ- 
ously. A significant elongation of the Se==C bond [from 
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1.817 (7) in mbts to 1.85-1.88 ,~, in the complexes] was 
found, but there were no significant changes in the 
other geometric parameters of the ligand. The only other 
bond-length decrease of note was for SeC~NMe [from 
1.35 (1) in mbts to 1.32-1.34 ,~ in the complexes]. Thus, 
only the amino group takes part in electron redistribu- 
tion upon coordination. 

Comment  

Recently, we have shown (Rudd, Lindeman & Husebye, 
1996) that the trans influence of chalcogen-containing 
ligands in hypervalent three-coordinate complexes of 
TeII can be modified significantly depending on the abil- 
ity of the rest of the ligand (apart from the coordinating 
chalcogen atom) to accept/delocalize positive charge, 
owing to the following resonance: 

X--Te(Ar) : Y - - L  ,--, X-:  Te(Ar)--Y+JL 
(a) (b) 

X-:  Te(Ar)JY--L + 
(c) 

(most often, X = a halogen, Ar = phenyl, Y = a 
chalcogen, L = the organic remainder of the ligand 
Y~-L  and ': ' denotes a lone pair). Moreover, we have 
demonstrated (Rudd, Lindeman & Husebye, 1997) that 
the same hypervalent three-center four-electron bonding 
scheme (Wiebenga, Havinga & Boswijk, 1961; Foss, 
1962; Alcock, 1972) can be applied to isoelectronic 
hypervalent complexes of two-coordinate II: 

X - - I  : Y = L  ~ X -  : I - - Y + ~ L  ~-~ X -  : I - - Y - - L  + 

(most often, X = I or Br, Y = S or Se, and L = the organic 
remainder of the ligand). N-Methylbenzothiazole-2(3H)- 
selone (mbts), (1), has just been used as a ligand both 
in TeII and SeII complexes [(mbts)TePhBr, (2) (Rudd, 
Lindeman & Husebye, 1996), and (mbts)4Se 2÷ (Adamo 
et al., 1996)], and in I I complexes [(mbts)2I+.(I3) - ,  (3) 
(Demartin et al., 1993), (mbts)II3, (4), and (mbts)IBrIBr, 
(5) (Cristiani et al., 1994)], but the structure of the 
ligand itself has not yet been studied. Looking at the 
chemical structure of mbts, we might expect that it is 
good at delocalizing the positive charge owing to the 
resulting aromatic structure upon complexation. 

Me Me \ \ 

M 
(1) 

Nevertheless, the effect of the organic remainder of 
the ligand upon the trans influence of Se is rather 
small. For instance, mbts has a weaker trans influence 
than selenourea (Rudd, Lindeman & Husebye, 1996). In 
order to examine the reasons for this limited effect, we 
undertook the X-ray structural investigation of (1). 
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The molecular geometry of the non-coordinated mol- 
ecule, (1), is compared with that of the Te- and I- 
coordinated mbts ligands in Table 1. Unfortunately, only 
a few accurate bond lengths of the non-coordinated 
Se==C double bond are known. A recent precise work 
focusing on the similar 1,3-oxazolidine-2-selones (Jie 
Peng et  al., 1994) has been published where the Se:=:C 
bond leng~ varies in the range 1.798-1.843 ,~ [average 
1.822(17)A]. This corr, esponds well with our data 
[1.814 (7) and 1.820 (7) A; average 1.817 ,~] for the non- 
coordinated mbts molecule in (1). 

Elongation of this bond during coordination is sig- 
nificant. The Se==C bond lengths of 1.845(5) and 
1.858 (5),4, (average 1.851 A) found in the symmetrical 
hypervalent 11 complex (3) might be considered to have 
a bond order of one and a half in the case where the 
positive charge is completely accepted by the organic 
moiety of the two seleno ligands. 

L + 1/2 . . . .  Se . . . .  M . . . .  Se . . . .  L + 1/2 

does not take part in such changes. Although the two 
SmC bond lengths differ in all these molecules [the 
S1---C2 bond of ca 1.72/~ is shorter than the S1---C9 
bond of ca 1.74,~; Table 1], they have not changed 
perceptibly during coordination and neither have the 
geometrical parameters of the benzene ring. The only 
bond length to change to a reasonable degree is C 2 m  
N3 [ca 1.35 ,~ in (1), ca 1.335 ~, in (2)-(4) and ca 
1.32 A in (5); Table 1], which becomes a little closer to 
a double bond upon coordination. This corresponds to 
a partial delocalization of the positive charge accepted 
onto the N atom. As a result, we can say that the S 
atom in the mbts ligand does not take a significant 
part in the electron redistribution upon coordination and 
possibilities of electron delocalization in this ligand are 
limited mainly to the amino group. Thus, the aromatic 
resonance proposed is not reached and the ability of 
the mbts ligand to accept the positive charge in the 
hypervalent complexes investigated is weaker compared 
with selenourea derivatives. 

In the other mbts complexes investigated [(2), (4) 
and (5)], the S e u C  bond is further lengthened [up 
to 1.880 (8),4, in (5)]. However, none of them reach 
the standard value for an ordinary conjugated Csp2Z-- 
Se bond length in tetraselenafulvalene [1.893(13)A; 
Allen et al., 1987]. It is therefore suggested that the 
positive charge is mostly localized on the Se atom 
[see the resonance formula (b) above]. Indeed, we do 
not find many changes in the organic fraction of the 
mbts ligand upon coordination (Table 1). The S atom 

Experimental 

N-Methylbenzothiazole-2(3H)-selone was purchased from 
Aldrich and recrystallized from CH2Cb_ at 253 K as a mix- 
ture of two crystalline modifications, i.e. brown prisms and 
yellow plates. Only the former crystals became suitable for 
the X-ray structural investigation. A correction for decay of 
the sample was applied. 

Crystal data 

C8HTNSSe Mo Kc~ radiation 
Mr = 228.17 )~ = 0.71069,4, 

¢ 6 ~ ~ ¢ 5  Monoclinic Cell parameters from 24 
c6 C2/c  reflections 

c7 a = 32.403 (6) ,~ 0 = 9.1-9.9 ° 
~ c ~  ~ C l  0 b = 7.668 (2) ,4, # = 4.710 mm-'  

c = 14.127 (3) ,~, T = 103 (2) K 
c8 fl = 109.20 (3) ° ,~3 

V = 3314.8 (13) 0.10 × 0.05 × 0.05 mm 
Z = 16 Brown 

el Dx = 1.829 Mg m -3 
Om not  measured 

~c6,4 r~ 

CIOA 

S ~ ~ S e l A  

Fig. 1. Perspective view of the two symmetrically independent mbts 
molecules in the structure of (1) showing the labelling of non-H 
atoms. Displacement ellipsoids are drawn at the 50% probability 
level. 

Data collection 

Enraf-Nonius CAD-4 
diffractometer 

w/20 scans 
Absorption correction: 

~b scan (North, Phillips 
& Mathews, 1968) 
Tmin = 0.625, Tm,x = 0.802 

3240 measured reflections 
3240 independent reflections 

2331 reflections with 
I > 2o-(/) 

0ma~ = 26 ° 
h = -39 ~ 37 
k= 0---~ 9 
1 = 0 ---~ 17 
3 standard reflections 

frequency: 120 min 
intensity decay: 3.4% 

Refinement 

Refinement on F 2 
R[F 2 > 2o-(F2)] = 0.0529 
wR(F 2) = 0.1648 

w = 1/[cr2(Fo 2) + (0.072P) 2 
+ 5.14P] 

where P = (Fo z + 2F~)/3 
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S = 1.091 
3209 reflections 
205 parameters 
H atoms: riding and rotating 

model 

(A/o')max = 0.004 
Apmax = 1.403 e ,~-3 
Apmin = - 1 . 3 7 9  e/~-3 
Extinction correction: none 
Scattering factors from 

International Tables for 
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Table 1. Comparison of average geometric parameters 
(A, °) of the mbts molecule in structures (1)-(5) 

Compound 
Ut 
Sel----C2 
S 1---C2 
S1---C9 
C2--N3 
N3--C4 
N3---CI0 
C4----C5 
C4---C9 
C5---C6 
C6--C7 
C7----C8 
C8---C9 

(1) (3) (4) (2) (5) 
2 2 3 2 1 

1.817 1.851 1.857 1.859 1.880 
1.723 1.713 1.721 1.723 1.711 
1.738 1.738 1.740 1.744 1.754 
1.349 1.335 1.334 1.336 1.317 
1.406 1.402 1.399 1.393 1.413 
1.443 1.465 1.482 1.470 1.497 
1.391 1.393 1.382 1.385 1.390 
1.393 1.383 1.394 1.389 1.386 
1.379 1.377 1.371 1.389 1.367 
1.394 1.365 1.380 1.401 1.392 
1.387 1.381 1.378 1.377 1.373 
1.370 1.381 1.392 1.391 1.390 

92.7 91.3 91.1 90.9 90.7 
122.1 123.9 124.7 124.3 124.5 
127.3 124.2 123.4 123.5 122.6 
110.5 111.9 111.9 112.3 112.9 
114.9 114.5 114.8 114.1 114.7 
123.1 123.1 123.3 124.1 123.9 
121.9 122.4 121.8 121.7 121.4 
127.3 127.3 127.3 126.7 128.0 
112.3 111.7 111.5 112.4 111.2 
120.4 121.0 121.2 120.9 120.8 
117.9 116.7 117.9 118.3 117.0 
121.7 122.4 121.2 120.6 122.4 
119.7 121.0 121.9 120.8 120.9 
118.9 117.7 117.3 118.4 117.0 
109.6 110.7 110.6 110.3 110.6 
129.1 128.8 128.8 128.8 127.6 
121.3 121.1 120.5 120.9 121.8 

C2--S 1 ---C9 
Se I----C2--S 1 
Sel---C2--N3 
S I---C2--N3 
C2--N3---C4 
C2--N3---C 10 
C4---N3---C 10 
N3--C4---C5 
N3---C4----C9 
C5--C4---C9 
C4---C5--C6 
C5----C6---427 
C6--C7---C8 
C7---C8---C9 
S 1---C9--C4 
S I---C9--C8 
C4---C9---C8 

tN = number of independent structural mbts units. 

Refinement on F 2 for all reflections except for 31 with 
very negative F 2 [<-3a(F2)] or flagged by us for potential 
systematic errors. 

Program(s) used to solve structure: SHELXS86 (Sheldrick, 
1985). Program(s) used to refine structure: SHELXL93 
(Sheldrick, 1993). 

Lists of atomic coordinates, displacement parameters, structure factors 
and complete geometry have been deposited with the IUCr (Reference: 
AVI002). Copies may be obtained through The Managing Editor, 
International Union of Crystallography, 5 Abbey Square, Chester CH 1 
2HU, England. 
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Abstract 
The sugar moiety of the title compound, ClzHI5NO8.- 
C2H60, has a 4C1 conformation. The nitrophenyl group 
adopts a planar conformation. The glycosidic linkage 
is ~. The angle between the 'best planes' through the 
saccharide and aglycon residues is 71.5 (1) °. 
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Comment 
The ways in which the legume lectin Concanavalin A 
(Con A) binds to a series of saccharides consisting of 
a mannoside or glucoside group (saccharide residue) 
bonded to a second hydrophobic ring (aglycon residue) 
are currently being studied (Kanellopoulos et al., 1996). 
The title compound, the methanol solvate of p-nitro- 
phenyl o~-o-mannopyranoside (a-PNM), (I), a member 
of the series, binds to Con A with a high affinity. Its 
precise molecular structure determination was necessary 
for modelling the Con A-saccharide complexes. 
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