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PAKOVANJU MOTIVA: ANALIZA KRISTALOGRAFSKIH
PODATAKA I KVANTNO-HEMIJSKI PRORACUNI
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Nekovalentne interakcije imaju znacajnu ulogu u formiranju supramolekulskog
kristalnog pakovanja molekula. Interakcije koje ukljucuju atome halogena obezbeduju
slabo, ali visoko usmerenu kontrolu pakovanja molekula u ¢vrstom stanju. Uvodenje
F-atoma moze dovesti do znacajnih promena u 2D ili 3D strukturama [1], povecanja
stabilnosti biomolekula [2] ili poboljSanja dizajna lekova [3]. Da bi se ispitao efekat
supstitucije H-atoma F-atomom, sintetisana su i strukturno okarakterisana dva derivata
hidantoina: C15H16N203 (1) i C15H15N203F (2) (shka)

Analiza kristalnih pakovanja 1 i 2 pokazala je da su
NH O i CH O vodoni¢ne veze najbrojnije. U strukturi
2 se zbog fluorovanja povecava broj interakcija
cikloheksilnog (Ch) i fenil-grupe (Ph) prstena (CH 'z
interakcije), kao i izmedu dva Ph prstena (-7
interakcije). Kvantno-hemijski proracuni na model
sistemima koji predstavljaju dimere derivata hidantoina
i izolovanih cikli¢nih jedinjenja, pokazali su da
fluorovanje utice na stvaranje ja¢ih CH 7z i 7«
interakcija. Atom F u 2 ucestvuje u formiranju tri
CH F i jedne FF interakcije, §to je u saglasnosti sa
rezultatima Kembridzke baze podataka, koji su pokazali
da su najbrojnije CHF i FF interakcije, a njihova B~ R <A
jacina dostize vrednost 2 kcal-mol ™. ) e e

Kristalogafski podaci: 1, P-1, a=6,3079(13), \ :
b=10,573Q2), c=11,4152) A, a = 6721(3), 5 = 78,84(3), X
y = 76,16(3)°, R, = 6,06%; 2, P-1, a = 5,9981(12), b = A A

/.

11,148(2), ¢ = 12,073(2) A, a = 108,98(3), # = 101,57(3),

y=105,27(3)°, R, = 4,82%.

[1] T. Frisci¢, D.G. Reid, G.M. Day, M.J. Duer, W.

Jones, Cryst. Growth Des., 11 (2011) 972-981.

[2] A.R. Voth, P. Khuu, K. Oishi, P.S. Ho, Nat Chem., 1 (2009) 74-79.
[3]1S. G. DiMagno, H. Sun, Curr. Top. Med. Chem., 6 (2006) 1473—1482.
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Non-covalent interactions have a significant role in supramolecular crystal packings
of the molecules. Halogen interactions provide weak but highly directed control of the
packing of molecules in the solid state. Introduction of F atom can leads to significant
differences in 2D or 3D structures [1], higher structural stability of biomolecules [2] or
improve drug design [3]. In order to examine the substitution effect of H atom with F
atom, two hydantoin derivatives were synthesized and structurally characterized:
CisH16N,Os (1) i CysHisN,O5F (2) (Figure).

Crystallographic analysis of 1 and 2 showed that
NH O and CH O hydrogen bonds are the most numerous
in their crystal packings. Due to fluoridation in 2, the num-
ber of interactions among cyclohexyl (Ch) and phenyl ring
(Ph) rings (CH 'z interactions), as well as among two Ph
rings (z-7 interactions) is increased. Quantum-chemical
calculations on the model systems presented by dimmers
of hydantoin derivatives and isolated cyclic compounds,
verified that fluoridation caused the formation of stronger b J
CH 7z and 7-r interactions. The F atom in 2 is involved in /%
three CH'F and one FF interactions, which is in agree- ¢ (_ (T
ment with the results from the Cambridge Structural Data- . :
base, which have shown that CHF and FF interactions
are the most numerous, and their strength reaches the value
of 2 kcal-mol . i

Crystallographic ~ data: 1, P-1, a=6.3079(13), K
b=10.573(2), c = 11.415Q2) A, a = 67.21(3), B = 78.84(3), S
y = 76.16(3)°, R, = 6.06%; 2, P-1, a = 5.9981(12),
b=11.148(2), c = 12.073(2) A, . = 108.98(3), = 101.57(3), y = 105.27(3)°, R, = 4.82%.
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