Thermoanalytical investigation of the complex binary system
of (+)- and (-)-diprophylline
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In the development of separation methods of racemic substances, it is essential to have
knowledge of the mixing behavior of enantiomers. When polymorphism is involved, the
analysis of binary systems is particularly chalenging. The theophylline-derivative, (%)-
diprophylline, which is used as a bronchodilator is known to exist in two monotropicaly re-
lated forms [1]. The pure enantiomers which enabled the characterization of the binary sys-
tem were separated and provided by Solvias AG. Mainly thermoanalytical methods - differ-
ential scanning calorimetry (DSC) and hot stage microscopy (TM) - were applied for the
construction of the phase diagram. The different crystal forms were additionally characterized
by FTIR and X-ray powder diffractometry (XRPD).

The diprophylline enantiomers were also found to crystallize in two monotropically re-
lated polymorphic forms (En-mod.lI, mp. 164°C and En-mod.ll, mp.122°C). The data ob-
tained from various DSC and TM-experiments are depicted in a binary melting phase diagram
(see scheme). The resulting curve shapes obvioudly show that mod.| crystallizes as a racemic
compound forming an eutectic mixture at about 23% (+)- and (-)-diprophylline En-mod.|
with an eutectic melting (ET) at 155°C. A further ET lies between racemic mod.Il and En-
mod.| at 147°C. A third ET was observed by TM at 138°C on the 50%-axis corresponding to
a hypothetic, unstable conglomerate. The most striking result however was the crystallization
of racemic mod.Il as a solid solution (pseudoracemate), with an unusual continuous curve
shape, as recently described in the binary system of 170 il
(+)- and (-)-felodipine [2], termed Roozeboom |

160

Type 2 b [3]. Due to this behavior, isomorphism
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between En-mod.ll and racemic mod.ll was ex-
pected and confirmed by FTIR and XRPD.
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To our knowledge thisis the first case where 0 X% ()-Diprophylline 10

all basic types of racemates have been observed in one binary system, although the conglom-

erate iskinetically unstable.
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