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We have also discovered a polymorph of the binary 

cocrystal 4(5-fu)·(bpe). Form II of 4(5-fu)·(bpe) formed by slow 

evaporation from equimolar 5-fu and bpe in acetone (2.0 mL). 

We note that Form I was obtained from methanol. Yellow 

prism-like crystals suitable for single-crystal X-ray diffraction 

formed over a period of 3 days.

Form II of 4(5-fu)·(bpe) crystallizes in the monoclinic space 

group P21/n. The asymmetric unit, as with Form I,22 consists of 

two molecules of 5-fu and half a molecule of bpe. In the 

arrangement, 5-fu and bpe participate in N-H···N hydrogen 

bonds [N···N distances 4O5% N(2)···N(5) 2.949(2)]. 5-fu also self-

assembles via amide dimers [N···O distances 4O5% N(1)···O(3) 

2.805(1), N(3)···O(1) 2.813(1)]. The components of Form II give 

1D hydrogen-bonded polymers nearly identical in shape versus 

Form I. The difference originates from a subtle difference in the 

orientation of 5-fu within the 1D polymer. In Forms I and II, the 

pyridyl rings participate in hydrogen bonds with N-atoms in the 

3- and 1-ring positions of 5-fu, respectively. Consequently, 1D 

polymers based on obtuse and acute zigzag topologies form 

(Fig. 2a). 5-fu, thus, occupies highly similar environments within 

the 1D frameworks. Formerly, the two 1D polymers of the 

binary cocrystals are supramolecular isomers, with the two 

solids being polymorphs. The 1D polymers of Forms I and Form 

II are planar and corrugated (Fig. 2b), respectively, giving 

stacked and interlocked structures.

To conclude, we have described the generation of the 

ternary cocrystal (resv)·(bpe)·(5-fu). The cocrystal highlights a 

molecular bridge being replaced supramolecularly. Differences 

in polymorphs of binary cocrystals are also a result of rare 

supramolecular isomerism, which originates from 5-fu 

occupying similar hydrogen-bonded environments. We plan to 

utilize these principles to design high order cocrystals and 

further study origins of polymorphism.
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Notes and references

‡ Crystal data for (resv)·(bpe)·(5-fu) (MW = 540.54 g mol-1): 
triclinic, space group 
N a = 9.4819(9), b = 10.652(1), c = 13.506(1), 
% = 76.407(5), & = 85.696(5), ' = 88.382(5), V = 1322.1(2) Å3, Z = 2, 
T = 298.15 K, U4��,TV5 = 0.71073 , Dc = 1.358 g cm-3, 8647 
reflections measured (3.934° X  Y X 53.498°), 5440 unique (Rint = 
0.0518, Rsigma = 0.1108) which were used in all calculations. The 
final R1 was (0.0583 (I > �-���) and wR2 was 0.1656 (all data). CCDC 
2050224. Crystal data for 4(5-fu)·(bpe) (MW = 702.55 g mol-1): 
monoclinic, space group P21/n a = 9.1087(9), b = 10.997(1), c = 
14.935(1), % = 90, & = 93.732(5), ' = 90, V = 1492.7(3) Å3, Z = 2, T = 
298.15 K, U4��,TV5 = 0.71073 , Dc = 1.563 g cm-3, 8833 reflections 
measured (5.814° X  Y X 54.27°), 3110 unique (Rint = 0.0237, Rsigma 
= 0.0263) which were used in all calculations. The final R1 was 
(0.0388 (I > �-���) and wR2 was 0.1128 (all data). CCDC 2050223.
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