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Abstract 
The title compound, C27H31N206S+.Br - ,  has crystal- 
lographic mirror symmetry; The C--S distance of the 
thiophene ring is 1.702 (3)A. The C--H...Tr interaction 
influences the crystal packing in addition to N- -H. . .O ,  
O - - H . . . O  and C - - H . . - O  interactions. 

Comment 
Selective complexation of macrocyclic ligands with spe- 
cific metal ions is an important and rapidly expanding 
area of research (Van Veggel et al., 1994). Zhang et al. 
(1998) and Adam et al. (1988) have investigated the 
complexing properties of macrocyclic ligands with N 
substituted by acetic acid. The title molecule, (I), is one 
such macrocyclic ligand and its structure is presented 
here. 
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The mirror-symmetric title compound has half a 
molecule in the asymmetric unit and the other half 
related by a mirror plane passing through atoms Br, 
C14 and S1 with no cavity inside. The results of 
the room temperature structure determination agree 
with the values reported for similar compounds.oThe 
C--S distance of the thiopohene ring [1.702(3)A] is 
comparable with 1.723 (3)A (Shanmuga Sundara Raj 
et al., 1999) and slightly lon~ger than 1.69 (1) (Morgant 
et al., 1996) and 1.694(4)A (Youping et al., 1995). 
The C- -O distances of the carbonyl group [C12--O2 = 
1.209 (4) and C12--O3 = 1.272 (4)A] show that it is 
partially double-bonded and ionized. It is interesting to 
note that the ligand is zwitterionic, rather than in the 2+ 
state implied by protonation of N1. 

The C2- -C3- -O1- -C4  torsion angle [ -  170.6 (3) °] 
shows that the orientation of the phenyl ring is 
anti-periplanar with respect to the thiophene moiety. 
In the N - - C - - C - - C - - N  chain the conformation is 
anti-gauche-anti-anti. The thiophene moiety deviates 
slightly from the mean plane of the whole molecule [di- 
hedral angle 7.6 (3)°], while the phenyl ring makes a 
dihedral angle of 26.4(2) ° with the macrocycle. The 
methyl acetate group is nearly perpendicular to the 
macrocycle [interplanar angle 82.1 (3) °] and is in a syn- 
clinal orientation with respect to the phenyl ring. The 
thiophene moiety is highly disordered and exists in a 
planar conformation, with the two conformers in crossed 
positions. The value of the dihedral angle [61.5 (2) ° ] 
between the planar phenyl ring and the methyl acetate 
group indicates a large folding of the ligand. Analysis 
of the structure using PLATON (Spek, 1990) showed 
there are no solvent-accessible voids in the structure. 
The calculation of the least-squares plane shows that 
the methyl acetate group is planar, with a maximum de- 
viation of -0.015 (3)A for Cl l .  Atom O1 is coplanar 
with the phenyl ring [deviation 0.017 (3),4,], but CI0 
deviates from planarity by -0.139 (3),~. 
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Fig. 1. The structure of (I) showing 50% probability displacement ellipsoids and the atom-numbering scheme. H atoms are drawn as circles of 
arbitrary radius. 

The  pack ing  o f  the molecu les  in (I) is s tabi l ized 
by intra- and in te rmolecu la r  N - - H . - - O  and C - - H . . . O  
h y d r o g e n  bonding .  It is no tewor thy  that the molecu les  
are connec t ed  by O - - H . - . O  acid bonds  be tween  the 
acetate groups.  The  posi t ion o f  the Br a tom is fixed 
ins ide  the cavity fo rmed  by three units, th rough intra- 
and in te r -molecu la r  C - - H . . . B r  interact ions invo lv ing  

%p, 

O °b 
Fig. 2. The packing of the molecules in (l) viewed down the a axis. 

C 11 [C 11. • -Br = 3.734 (3) ,~,, Table 2]. Fig. 2 shows  the 
molecu la r  packing,  in which  the molecu les  run parallel  
to the c axis as infinite chains  are formed.  The  chain 
looks like an e longa ted  spring. 

Experimental 

The preparation of the parent macrocycle, 1,5-diaza-3,4:12,13- 
dibenzo-5,11-dioxa-2',5'-thiophenecyclononadecane, was re- 
ported by Adam et ul. (1983). A dry methanol solution of 
sodium hydroxide (0.05 mol in 50 ml) was added to a dry 
methanol solution of bromoacetic acid (7 g, 0.05 tool in 50 ml) 
below 283 K. This mixture was added stepwise to a mixture 
of the parent macrocycle (0.08 tool) and powdered anhydrous 
sodium carbonate (0.1 mol) in methanol (150 ml) over about 
1 h, and the resulting mixture was refluxed with stirring for 
24 h. The mixture was then cooled and the white precipitate 
of sodium hydrogen carbonate was filtered off. After nearly 
complete evaporation of the solvent, distilled water (200 ml) 
was added to the residue, the white precipitate of unreacted 
parent macrocycle was filtered off and the solution was acid- 
ified to pH 2-3 with hydrobromic acid to obtain the product, 
(I), as a white solid (yield 62.5%). 

Cta'stal data 

C_~7H3~N20~,S+.Br - Mo Kc~ radiation 
M,. = 591.51 A = 0.71073 A 
Orthorhombic Cell parameters from 8033 
Pbcm reflections 
a = 10.9776(1),~, 0 = 1.17-38.61 ° 
b = 14.0734 (2) ,~, p = 1.658 mm-J  
c = 17.3262 (2) ,~ T = 293 (2) K 
V = 2676.76 (5)/k~ Slab 
Z =  4 0.40 x 0.36 x 0.16 mm 
D, = 1.468 Mg m -~ White 
O,,, not measured 



YIN-HAN ZHANG et al. 1841 

Data collection 

Siemens S M A R T  C C D  area- 
detector  diff ractometer  

w scans 
Absorpt ion correction: 

empirical using SADABS 
(Sheldrick, 1996) 
Tmi, = 0.557, Tm~,x = 0.777 

18 432 measured reflections 
3180 independent  reflections 

Refinement 

Refinement  on F 2 
R[F 2 > 2o(Fe) ]  = 0.057 
wR(F 2) = 0.182 

S = 1.077 
3180 reflections 
190 parameters  
H atoms constrained 
w= l/[o.'-(F,~) + (0 .1009P)  -~ 

+ 2.4231P] 
where P = (F,~ + 2F,2)/3 

2460 reflections with 
I > 2o( / )  

Ri~t = 0.041 
0m~, = 27.49 ° 
h = 0 ---} 13 
k = 0 ---, 16 
1 = 0 - ' 2 0  
Intensity decay: negligible 

(A/o.)ma× < 0.001 
Apm,~ = 0.94 e ~ - 3  
Apm~, = - 0 . 3 5  e ~ - 3  
Extinction correction: none 
Scattering factors from 

International Tables for 
Crystallography (Vol. C) 

Table 1. Selected geometric parameters (fL °) 
S I A ~ 2  1.702 t3) OI~C3 1.436 (4) 
O 1---C4 1.366 (4) 

C I I - - N I ~ ' I 0  114.6(3) O2---C12~3 126.9 (4) 
CII--N1--CI3 112.312) O2--C 12--C 11 122.0(3) 
CIO--NI--CI3 111.5(2) " O 3 ~ ' 1 2 ~ ' 1 1  111.1(3) 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: SK 1313~. Services for accessing these 
data arc described at the back of the journal. 
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Table 2. Hydrogen-bonding geometry (fL o) 
D--H.  • -A D- -H H. - .A D. - .A D--H. - -A 

NI--HINI. • .02  0.90 2.22 2.753 (4) 118 
C I O ~ H  I 0A- • .O I 0.97 2.31 2.758 (4) 107 
CI I - - H I  lB.  - .Br 0.97 2.87 3.734 (3) 149 
O 3 - - H 3 C -  - -O3' 1.22 1.22 2.423 (4) 163 
N1 - - H I N I .  • .02 ii 0.90 2.10 2.874 (4) 143 

C 8 - - H 8 A .  - -O2" 0.93 2.59 3.392 (5) 145 
CI I - - H I  IB- • -Br 0.97 2.87 3.734 (31 149 

S y m m e t r y  codes:  ( i ) x ,  ~ - y ,  1 - z; ( i i )  - x ,  - . v ,  1 - z. 

The thiophene ring is highly disordered over  two orientations: 
atoms S I and C I were refined with occupancies  of  72 and 
28%, respectively. 

Data collection: SMART (Siemens,  1996). Cell refinement: 
SAINT (Siemens,  1996). Data reduction: SAINT. Program(s)  
used to solve structure: SHELXTL (Sheldrick, 1997). Pro- 
gram(s) used to refine structure: SHELXTL. Molecular  graph- 
ics: SHELXTL. Software  used to prepare material for publica- 
tion: SHELXTL, PARST (Nardelli,  1995) and PLATON (Spek, 
1990). 
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Abstract 
The X-ray structure determination of the title compound, 
N,N'- bis (2-pyridinecarbonyl)hydrazine, CI2HIoN402, 
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