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To identify the hydrogen position is essential for distin-
guishing between salt and cocrystal. The difference be-
tween salt and cocrystal in pharmaceutical industry can
have essential influence on legal and registration process.
Unfortunately it is often hard to identify the precise hydro-
gen position when we have low-quality single crystal data
or the structure was solved from powder. The other meth-
ods suitable for cocrystal/salt distinguishing as ApKa rule
or ss-NMR are not always 100% reliable.

We had tested on 5 structures a method for hydrogen
position verification based on DFT-d calculation. The idea
is to place hydrogen atom in wrong position (close to acid
oxygen for salt, close to acceptor oxygen for cocrystal) and
to see whatever the result of geometry-optimization will
shift the hydrogen somewhere. For the DFT-d calculation
we had used following settings: CASTEP software, PBE

functional with Tkatchenko-Scheffler dispersion cor
-rection, 520 eV energy cuf-off. The other setting had cor-
responded to the “Fine” CASTEP pre-set profile. The cell
parameters were fixed during the geometrical optimization.
The result are summarised in Tab. 1.

The result from Tab. 1. confirms the correct cocrystal/
salt assignment for agomelatine maleic acid cocrystal,
agomelatine bromide salt and agomelatine phosphate
low-temperature salt. The high-temperature agomelatine
phosphate should be to a big surprise a cocrystal. The sin-
gle crystal data for agomelatine citric acid phase should be
re-evaluated, because the results indicate a phase half/way
between salt and cocrystal. Generally the whole method
should be tested on more structures because it can probably
detect interesting issues with data interpretation.

Table 1. The O,.4-H-O distances in all structures. Underlined are intentionally wrong artificial values.

Structure name Single crystal data DFT start-up data DFT final results
Oacid'H H-O Oacid'H H-O Oacid'H H-O
Agomelatine
S 0.889 1.572 1.487 0.950 1.202 1.220
citric acid cocrystal
Agomelatine
Lo 0.871 1.652 1.502 0.950 1.103 1.358
maleic acid cocrystal
Agomelatine bromide salt 1.635 0.841 0.950 1.497 1.375 1.087
Agomelatine 1.613 0.838 0.950 1.437 1372 1.098
phosphate LT salt D
Agomelatine phosphate HT XRPD XRPD 1.433 0.845 1.118 1317
cocrystal solution solution
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Study of Desolvatation of Organic Compounds
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Témeér kazda pevna latka je schopna vytvofit vice nez
jednu krystalickou formu. Takové chovani je znamé jako
polymorfismus. Odlisné pevné formy stejné latky maji
ruzné chemické a fyzikalni vlastnosti, a proto je studiu
polymorfismu farmaceutickych latek (API — Active Phar-
maceutical Ingredient) vénovana takova pozornost. Krys-
talické pevné latky mohou pomoci nevazebnych interakci
také zabudovavat molekuly jinych sloucenin do jejich
struktury. Takové pevné formy se obvykle nazyvaji
pseudopolymorfy. Pseudopolymorfy bud’ obsahuji mole-
kuly jiné pevné latky nebo rozpoustédla [1]. Podle toho
nazyvame vzniklé formy bud kokrystaly nebo solvaty
popfipadé hydraty. Z téchto pevnych forem jsou hydraty ve
farmaceutickém primyslu pfijatelnéjsi, protoze pfitomnost
nékterych rozpoustédel v terapeuticky indikované 1écivé
latce mtize vyvolat obavy o toxicitu. Solvaty ovS§em mohou
API.

Desolvatace solvatu popt. dehydratace hydratu mize
vést ke vzniku nové pevné formy API [2, 3]. Obecné
mohou nastat dva jevy. V pripadé, Ze je solvent nedilnou
soucasti struktury a je tedy stabiliza¢nim prvkem, dojde pfi
jeho desolvataci k rekonstrukei celé struktury a vytvoreni
bud’ amorfni latky nebo jiné krystalové forme. V opaéném
pripadé, neni-li solvent nedilnou soucasti struktury, dojde
pfideslovataci k jeho odstranéni ze struktury, aniz by doslo
k pteorganizovani celé struktury. Vysledna struktura je pak
odvozena od struktury solvatu.

Obvykle lze obé& skupiny solvati od sebe rozeznat
podle toho, zda molekula rozpoustédla zabira izolovana
mista (diskrétni dutiny) v krystalické struktufe, nebo

rozpoustédlo lezi ve volném kandle [4], kterym mize
putovat a krystalovou strukturu opustit. Dal§i moznosti, jak
ptipravit nové formy API je nova solvatace, piipadné
resolvatace, kdy dojde k vyméné jednoho solvatu za druhy
za definovanych podminek.

V laboratofi praskové difrakce jsme studovali desol-
vataci solvati farmaceutické latky zvané ibrutinib. Jako
vhodné solvaty jsme vybraly znamé struktury methanol
solvatu, fluorbenzen solvatu a anisol solvatu. Tyto solvaty
jsme desolvatovali a studovali jsme kinetiku tohoto déje.
Pro studium resolvatace latek jsme sestrojili drzdk s
pritokovou kapildrou, kterd nam umoznila studovat
kinetiku reakce in-situ.
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Solvatomorphism is an important phenomenon with re-
spect to many areas of chemistry and pharmacy [1,2]. This
phenomenon was also observed for various coordination
compounds [3], among others also in the case of Schiff
base type complexes [4]. Schiff base H2(o-van-en) (see
scheme below) was formed by the condensation reaction of
o-vanillin and ethylenediamine.

OH HO
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After deprotonation it can act as a ditopic ligand with
one smaller coordination site formed by two nitrogen and
two hydroxy oxygen atoms (donor set O,N») preferably oc-
cupied by a 3d metal, while the larger coordination site
formed by four oxygen atoms may accommodate, among
others, a larger 4f atom [5] or, if it remains unoccupied by a
metal atom, it is open for intermolecular interactions. Reac-
tion of Hy(o-van-en) with nickel carbonate yielded the
Ni(IT) complex [Ni(o-van-en)]-H,O (1) in microcrystalline

form. Recrystallization of 1 from various solvents, with the
aim of preparing single crystals, yielded single crystals of
solvatomorphs [Ni(o-van-en)]-H,O (1, recrystallization
from acetone), [Ni(o-van-en)]-H,O-EfH (2, recrystal-
lization from ethanol) and [Ni(o-van-en)]-H,O-iPrOH (3,
recrystallization from isopropanol). While the hydrate 1
was already structurally characterized [6], the other two
solvatomorphs 2 and 3 are novel. Incorporation of different
solvate molecules in the respective crystal structures
causes not only significant modification of some geometric
parameters of the complex molecules but also evokes
marked differences in the resulting supramolecular struc-
tures of the respective solvatomorphs.
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