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AHTHKOHBYJI3UBHH JIeK KapOamasenuH uma rnpeko 50 no3natux Gopmu, ykpyuyjyhn
5 monuMopda, pu 4eMy CBaKH 01 lbUX UMa Pa3INUUTy KPUCTAIHY CTPYKTYPY U HU3HUKa
CBOjCTBA, INTO MOXE HMaTH 3Ha4yajaH yTulaj Ha ¢apmaueyTcky Gopmynanujy,
arcopmuujy, OHONOMIKY PacHONOKHBOCT M edukacHOCT seka. Kpucramne crpykrype
mommmopda I, 11, IIT u IV 3agprkaBajy MOTHB y KOME Cy JBa WHBEP3aHO OpPHjCHTHCAHA
MoJleKya noBe3aHa napoM N—H/O BomonuuHux Be3a 06pasyjyhu Ro%(8) nperen (Camka
1, neBu AMMEPHM MOTHUB), TOK KPHCTAITHY CTPYKTYpPY noiauMopda V KapaKTepuIry JIaHII!
ca jennoctpykum N—H/O BoonnunmM Be3ama, ojauanum N-H/m untepakuujom (Canka
1, mecam motuB). Y KemOpuukoj ctpykTypHoj 0asu mnomaraka (CSD) Hamase ce
apxuBupane 33 kpucrande crpykrype nonumopda I, I1, Il u IV, a camo jenHa kpucraiHa
cTpykTypa nojumopda V, modujena u3 mapue dasze 10,11-auxuapokapbamaszenuHa.
IMomumopd V 3aHUMIBHUB je U 300T TOra MITO CE HE MOXKE JOOUTH JUPEKTHOM CHHTE30M
win Ga3HoM TpaHcHOpPMAIjOM MTOMEHYTa YeTHpH nojuMopda. Moryhu pasinor 3a To
JIOKHU Y YMICHUIHM 2 j& eHeprija UHTepaKIHje y OBAKBOM CHCTEMY HMXa y OJJHOCY Ha
IIpeocTala YeTUpH oyMMop(a Koju cajpike IBOCTPYKY BOJLOHNYHY Be3y. OBo mOTBphyjy
U TO3UTHBHE BPEIHOCTH CTaHaapaHe mpomene ['mbcose cnobomHe eHepruje (AG)
n3padyHare 3a Tpu pasnmuute Temneparype (298, 373 u 463 K). Excrpanonanunjom
n3pauyHatux AG BpegHocTH, TOKa3ajo ce ga ce nomumopd V moxe o0uUTH 0f
nosmmopda I, 11, I11 nim IV nckspydnBo 3arpeBameM 10 Tauke Torbewa (463 K), a 3atum
xnaljemem 10 Temreparype ke ox 260 K.

33 cTpykType CSD i 1 crpy-krypa

Cauka 1. [TakoBama kapOamazenuHa y pa3ImduTHM ITOJTUMOppUMa.
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The anticonvulsant drug carbamazepine has over 50 known forms, including 5
polymorphs, each with a different crystal structure and physical properties, which can
significantly impact pharmaceutical formulation, absorption, bioavailability, and drug
efficacy. The crystal structures of polymorphs I, 11, 111, and IV retain the motif where two
molecules related by inversion are linked by a pair of N-H/O hydrogen bonds firming an
R2%(8) ring (Figure 1, left dimer motif), while the crystal structure of polymorph V is
characterized by chains with a single N-H/O hydrogen bond, strengthened by N-H/n
interaction (Figure 1, right motif). The Cambridge Structural Database (CSD) archives
33 crystal structures of polymorphs I, 11, 111, and 1V, with only one crystal structure of
polymorph V obtained from the vapor phase of 10,11-dihydrocarbamazepine. Polymorph
V is interesting because it cannot be obtained by direct synthesis or phase transformation
of the aforementioned four polymorphs. A possible reason for this lies in the fact that the
interaction energy in such a system is lower compared to the other four polymorphs
containing a bifurcated hydrogen bond, as evidenced by the positive values of the
standard Gibbs free energy change (AG) at the three considered temperatures (298, 373,
and 463 K). Extrapolation of the calculated AG values has shown that polymorph V can
be obtained from polymorphs I, 11, 111, or IV exclusively by heating to the melting point
(463 K) and then cooling to a temperature below 260 K.
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33 structures — CSD 1 structure

Figure 1. The packaging of carbamazepine in different polymorphs.
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