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THE COMMENSURATELY MODULATED STRUCTURE OF COPPER (4,4-BIPYRIDYL) SULFATE
COORDINATION POLYMER COCRYSTALLIZED WITH TEREPHTHALIC ACID
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Abstract: The coordination polymer Cu-(4. 4 -bipyridvljsultate coco stallered with terephthaiic aeid was svnthesized
by thermal redction. The asvmmetric unit contains two formula units of {Cutd.4-bipy)] SO HO-C-CH-COHHL The
structure is described as a commensurate modulation of an idealized Z = 2 parent structure. [n the parent, poivmeric
chains of altemating copper atoms and 4.4-bipyriding ligands [-Cu'-bipy-Cu'-bipy-] are propagated by an 7 zlide.
Sulfate ions on 2-fold axes bridge. [-Cu-0-5-0-Cu-]. the polymeric chains into a double ribbon coordination poby mer.
The double ribhons are interconnected by terephthalic acids on inversion venters hydrogen honded to iree oxgen
atoms of the bnidging sulfate ions giving rise 10 a 3-dimensional nenwork structure.

Experimental: Solvothermal reaction of the copper sulfate. terepitthalic acid, and 4.4-buprridine zave rhombic stabs
of a vellow produet with composition [Cu-{d 2'-bipy)] SO, EHO-C-CAL-COHL Data were collected at 207 K on a
SMART COD ditfractometer equipped with o molvbdenum x-ray source. Strticture retinement with RAEES 8

Urestal deta w0 0N A% 1 20 40 Y menochimie; 200 & = PE9TAY A4 b o= 3TN AL Lo
LTI AN H = 10733317 F = 10STE8 AL Z =8 D, = 1763 Mam L A, = 07107 4L data collected. sotal
HEUT0Y il‘lcluding " absencues, unigue 11,99 [cxc]uding Cabsencest Ko = 00526, 20235 observed S5 Iag

Results, Discussion. and Conclusion: The structure can be understood 4s 1 commensurate displacive modulation of
an idealized Z = 2 parent structure with ay = 2, 5, = 5:2, o, = ¢ In the parent. polymeric [-Cu -bypi-Cu'-bypi-] chains
are propagated by an a glide, 1/2+x. 1/2-v, 1;2-2. and are cross linked 1Cu-0-8-0-Cuy by the sulfate groups which lie
on 2-fold axes. The terephthaiic acids are on centers of inversion hvdrogen bonded to the free nxyvgen atoms of the
bridging sulfate ions. The Cu atom and the 4.4'-bipyridyl are at generai positions; the apparent locai 2-told thraugh
the Cu atom and the apparent inversion center in the 3 8-bipyridine are nut symunetry ¢lements of the parent ¢ 2o
structure, The S atoms of sulfates on 2-fold axes al L0134 and its eguisalents in the parent structure hecome three

-

incquivalent sites, The inversion center of the terephthalic acids at 7 2.00 and its equivalents in the parent structire
aiso become iNeguivalent. There are 32 svmmetry <lements (02 ¢ wodulo Zan 28, oo w thirnctwo Caatams. hias -
vwo 3.4 -bipyridine ligands. sixteen sulfate ligands and sixteen wrephthalic acid molecules in the expanded parent unit
cell. The asy®mmerric upir thus comains four Cu #Moms, four 4 4-tigvridine figands, o0 suifare [leands and we
terephthalic actd molecules.

A (31} dimensional approach, modulation vector (a,™~b,* 1. 2. supgests the possibility of a twinned triclinic

crvstal but observations ot 37 weak retlections with & even, & even. i~k=dn -2, preclude this option. A 1371y
dimensional spproach with medulation vector 4,%'2. b.*'2 allows tor space group (2 with four aptions for the
selection of the quarter of the parent structure symmelry clements to be retained. Reverting (o the standard setting four
origin options tor the asymmetric unit are allowed. but only two carrcspond to aiternative origins for the asvmmetric
umit of the parent structure, [n the correct model. the terephthalic acids no longer sit on inversion centers. Residual
disorder about 4 I-told axis remains but an ordered structure in a lower symmetry space group was shown (o be
inappropriate.

The diffraction intensities show strong systematic dependence. dividing the data intg three distinct groups:
2327 data with h=even, k=even. 1~k=In {78% abserved), 37 data with fi=even. k=even, A—k=4n=2 (1% observed),
and 2639 h=odd, f=odd. A—k=21n (3% observed} The scattering density can be divided inte fuur svmmetrized
components Telated 10 these intensity classes. such that p r} contributes only to the A-—even. k=even.
A-k=dn.ccontributes only to p=even. A=even, #—k=4n+2 and p,r) and pfr) h-odd. &-odd. h-k=2n with the
consequence that component p,2fr) cannot be reliably determined from the data set.
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