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Fig. 1 The chemical structure of PFP. PFBA and BP
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Fig. 2 Infrared spectra of co-crystals
and their precursors

(a): BP/PFP, PFP, and BP; (b): BP/PFBA, PFBA, and BP
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Fig. 3 The Raman spectra of BP/PFP, BP/PFBA and
BP in 200~2 000 cm™'
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Table 2 The co-crystal data of BP/PFP and BP/PFBA

BP/PFP BP/PFBA
Sum formula Co2 HioF1oN2 O, Coy HigF1o N2 Oy
Formula wt 524. 32 580. 34
T/K 273 293
Space group P 21/n C2/c
A/A 11.514 3(11) 17.888 4(13)
B/A 5.106 3(4) 10. 677 2(7)
C//A 18. 648 0(16) 13.489 1(8)
a/deg 90 90
B/ deg 105. 018(4) 119.706(2)
y/deg 90 90
Volume/A? 1 058.97(16) 2 237.8(3)
A 2 4
Density/(mg » m™ ) 1. 644 1.723
#(My Ka) /mm™~! 0. 166 0.173

R(reflections)
wR; (reflections)
Goodness of fit

CCDC number

0.080 5(1 025)
0. 145 7(1 750)
0. 943
1 909 866

0. 063 7(1 680)
0.211 6(2 737)
0. 987
1909 867
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Fig. 4 The crystal structures of BP (a), BP/PFP (b) and BP/PFBA (c¢). respectively
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Fig. 5 (a) The stackingmodel of BP in the BP/PFP co-crystal.
The distance of BP (dashline) is 4. 305 5 A and the vertical
distance between two BP is 3. 701 6 /&; (b) The twist angle

of C9-C10-C10-C11 of BP inthe BP/PFBA is 143. 769°
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Spectral and Structural Investigation on Weak Interactions of Bipyridine/
Pentafluorophenol and Bipyridine/Pentafluorobenzoic Acid Co-Crystals

HE Jian, LI Ai-sen, WANG Jing, XU Shu-ping, XU Wei-qing”
State Key Laboratory of Supramolecular Structure and Materials, Institute of Theoretical Chemistry, Jilin University, Chang-
chun 130012, China

Abstract Pentafluoro phenol (PFP) and pentafluorobenzoic acid (PFBA) as ligands were combined with 4,4 ’-bipyridine (BP)
to obtain two kinds of co-crystals, BP/PFP and BP/PFBA, respectively. Raman and infrared spectra of two co-crystals and their
precursors were obtained. The relevant peaks were analyzed, with the help of the calculated spectra throughdensity functional
theory (DFT). Infrared spectra show rich hydrogen bonds existed in these two co-crystals. Raman characterization indicates that
hydrogen bonding in the BP/PFBA co-crystal is stronger than that in the BP/PFP. In addition, combined with infrared, Raman
and crystal structure data, it is found that hydrogen bond and n-n interaction coexist in the BP/PFP co-crystal. The difference of
weak interaction results in the difference of crystal structure. This study displays significance for further under standing of the

structure and properties of co-crystals, which is helpful for the design of novel co-crystals.
Keywords Co-crystal; Infrared; Raman; Hydrogen bond
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