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Single crystal cultivate and crystal structure characterization of paliperidone
palmitate
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Abstract: Objective To cultivate single crystal of paliperidone palmitate, and to characterize the structure of paliperidone
palmitate. Methods Solution crystallization method was applied to grow single crystal of paliperidone palmitate. The crystal
structure of paliperidone palmitate was studied by single crystal X-ray diffraction (SXRD), powder X-ray diffraction (PXRD),
thermogravimetric analysis (TGA), differential scanning calorimetry (DSC), and Fourier transform infrared spectrometer (IR). The
interaction energy of paliperidone palmitate molecule calculated by B3LYP/6-31G(d,p) wave function with the aid of
CrystalExplorer 17.5 software. Results  Single colorless needle crystal of paliperidone palmitate could be obtained through solution
crystallization method. SXRD results show that the crystal of paliperidone palmitate crystallized in the monoclinic space group
P21/c, with one paliperidone palmitate molecule in the asymmetric unit. TGA-DSC results show that the crystal of paliperidone
palmitate was un-solvated, and the melting point is 117 <C. The result of interaction energy analysis is that 7 kinds of intermolecular
interaction energies exist in paliperidone palmitate. The total interaction energy is -574 kJ/mol. Conclusion Crystal structure of
paliperidone palmitate is characterized, which provides a basis for the further development of paliperidone palmitate.
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Fig. 1 Chemical structure of paliperidone palmitate
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Table 1 Non-hydrogen atomic coordinates and isotropic temperature factors
JR X y z Uleq |ET X y z Uleq
F1  0.22109(3) 0.230 74(15) —0.492 24(14) 0.0452(4) |C23  0.59572(5) 0.264 60(20) 0.042 79(19)  0.025 8(4)
O1 0.30540(4) 0.49201(15) -0.21891(14) 0.0280(3) |C24 0.77073(5)  0.307 60(20) —0.044 54(18)  0.024 6(4)
02 0.60263(4) 0.55553(14) —-0.32197(12) 0.0241(3) |C25 0.79379(6)  0.39510(20) 0.046 36(19)  0.027 0(5)
03 0.73712(4) 0.37047(14) -0.08456(13) 0.0238(3) |C26  0.82847(5) 0.32200(20) 0.11050(20)  0.028 6(5)
04 0.77995(4) 0.19589(16) —0.077 91(15) 0.0339(4) |C27  0.84838(6)  0.406 30(20) 0.21340(20)  0.030 3(5)
N1 0.34718(5) 0.48541(18) -0.19468(17) 0.027 2(4) [C28 0.88074(6) 0.328 70(20) 0.28500(20)  0.031 1(5)
N2  0.48601(4) 0.42903(17) -0.23910(15) 0.0213(3) [C29 0.90027(6) 0.40830(20) 0.39160(20) 0.032 1(5)
N3  0.65251(4) 0.29156(16) -0.07570(15) 0.0213(3) |C30 0.93210(6) 0.32920(20) 0.46390(20) 0.032 3(5)
N4  0.65575(4) 0.43632(16) —0.24701(14) 0.0198(3) |C31 0.95172(6) 0.40750(20) 0.57100(20) 0.032 2(5)
Cl1 0.25805(6) 0.36750(20) —0.35350(20) 0.029 3(5) |C32  0.98352(6) 0.327 60(20) 0.64280(20) 0.032 1(5)
C2 0.25654(6) 0.26380(20) —0.437 60(20) 0.0304(5) |C33  1.00332(6) 0.40590(20) 0.74940(20) 0.033 2(5)
C3 0.28862(6) 0.18970(20) —0.47440(20) 0.028 7(5) |C34  1.03519(6) 0.326 60(20) 0.82140(20) 0.031 6(5)
C4 0.32563(6) 0.22170(20) —0.424 31(18) 0.0242(4) |C35 1.05540(6) 0.40560(20) 0.927 10(20) 0.032 9(5)
C5 0.32880(5) 0.32690(20) —0.338 18(18) 0.0213(4) |C36  1.08721(6) 0.326 80(30) 0.998 90(20) 0.033 4(5)
C6 0.29563(6) 0.396 00(20) —0.304 65(19) 0.024 3(4) |C37  1.10819(6) 0.407 30(30) 1.102 30(20) 0.035 2(5)
C7 0.36012(5) 0.39000(20) —0.264 90(18) 0.0219(4) |C38  1.13944(6) 0.32740(30) 1.17560(20) 0.040 6(6)
C8 0.40296(5) 0.35920(20) —0.267 78(18) 0.0209(4) |C39  1.16221(8) 0.41190(30) 1.27270(30) 0.057 7(8)
C9 0.42262(5) 0.45490(20) —0.357 18(18) 0.0245(4) |C16  0.61643(5) 0.476 44(19) —0.243 02(17) 0.020 2(4)
C10 0.46588(5) 0.42050(20) —0.36090(18) 0.026 3(5) |C17 0.67154(5) 0.344 37(19) -0.164 15(17) 0.019 9(4)
C11 0.46801(5) 0.33530(20) —0.15311(18) 0.0223(4) |C18 0.61409(5) 0.33100(20) —0.064 12(18) 0.020 4(4)
C12 0.42475(5) 0.36580(20) —0.14155(18) 0.0226(4) |[C19 0.676 70(6)  0.494 00(20) —0.351 38(18) 0.025 5(4)
C13 0.527 61(5) 0.397 60(20) —0.246 88(18) 0.0234(4) |C20  0.72027(6) 0.467 50(20) —0.338 73(19) 0.029 2(5)
C14 0.55282(5) 0.46080(20) —0.14092(18) 0.0213(4) |C21  0.72768(6) 0.320 60(20) —0.303 10(20) 0.028 6(5)
C15 0.59522(5) 0.41944(19) -0.14382(17) 0.0196(4) |C22 0.71306(5) 0.29520(20) —0.176 53(18) 0.022 9(4)
%2 RRFEEK
Table 2 Bond lengths of bonded non-hydrogen atoms

JR - K /nm JR - Bim | R Bim | R B /nm
F1-C2 1.360(2) C8-C9 1.535(3) | C21-C22 1.509(3) | C31-C32 1.522(3)
01-N1 1.441(2) C8-C12 1.525(3) | C24-C25 1.500(3) | C32-C33 1.519(3)
01-C6 1.355(2) C9-C10 1.521(3) | C25-C26 1.522(3) | C33-C34 1.522(3)
02-C16 1.232(2) C11-C12 1.522(2) | C26-C27 1.522(3) | C34-C35 1.520(3)
03-C22 1.460(2) C13-Cl4 1.531(2) | c27-C28 1.522(3) | C35-C36 1.516(3)
03-C24 1.356(2) C14-C15 1.509(2) | C28-C29 1.522(3) | C36-C37 1.520(3)
04-C24 1.205(3) C15-C16 1.445(3) | C29-C30 1.521(3) | C37-C38 1.517(3)
N1-C7 1.302(3) C15-C18 1.364(3) | C30-C31 1.520(3) | C38-C39 1.522(4)
N2-C10 1.459(2) C17-C22 1.514(2) | c1-C2 1.368(3) | C4-C5 1.395(3)
N2-C11 1.472(2) C18-C23 1.5003) | C1-C6 1.392(3) | C5-C6 1.388(3)
N2-C13 1.463(2) C19-C20 1.512(3) | C2-C3 1.394(3) | C5-C7 1.439(3)
N3-C17 1.298(2) C20-C21 1.514(3) | C3-C4 1.386(3) | C7-C8 1.499(2)
N3-C18 1.383(2) N4-C16 1.405(2) | N4-C17 1.366(2) | N4-C19 1.487(2)




BIVHBETH 2024 7H AR HdLak  Drugs & Clinic Vol. 37 No. 7 July 2022 = 1429 +
#*3 ESEFENRABLKE
Table 3 Data of angles between non-hydrogen atoms
J5T B9 JRT B9 JRT A9 JR T A9
C6-01-N1 107.36(14) C11-C12-C8 110.28(16) | O3-C22-C21 109.63(16) | C30-C31-C32 113.79(19)
C24-03-C22 115.06(15) N2-C13-C14 112.32(15) | C21-C22-C17 112.83(16) | C33-C32-C31 113.84(19)
C7-N1-01 106.96(15) C15-C14-C13 112.14(15) | O3-C24-C25 110.79(17) | C32-C33-C34 114.07(19)
C10-N2-C11 110.23(15) C16-C15-C14 115.72(16) | O4-C24-03 123.47(19) | C35-C34-C33 114.12(19)
C10-N2-C13 110.30(15) C18-C15-C14 125.49(17) | O4-C24-C25 125.74(18) | C36-C35-C34 114.24(19)
C13-N2-C11 110.29(15) C18-C15-C16 118.75(17) | C24-C25-C26 113.47(18) | C35-C36-C37 114.20(20)
C17-N3-C18 118.25(16) 02-C16-N4 119.11(17) | C27-C26-C25 112.61(18) | C38-C37-C36 114.10(20)
C16-N4-C19 114.79(15) 02-C16-C15 125.09(17) | C26-C27-C28 112.61(18) | C37-C38-C39 113.60(20)
C17-N4-C16 120.67(16) N4-C16-C15 115.80(16) | C29-C28-C27 113.97(19) | O1-C6-C1 126.13(19)
C17-N4-C19 124.41(15) N3-C17-N4 123.78(16) | C30-C29-C28 113.62(19) | O1-C6-C5 110.34(16)
C2-C1-C6 113.87(19) | N3-C17-C22 116.70(17) | C31-C30-C29  114.13(19) | C5-C6-C1 123.50(20)
F1-C2-C1 117.99(19) N4-C17-C22 119.48(17) | C7-C8-C12 113.74(16) | N1-C7-C5 111.57(16)
F1-C2-C3 116.60(20) N3-C18-C23 112.93(16) | C12-C8-C9 109.43(15) | N1-C7-C8 121.52(17)
C1-C2-C3 125.43(19) C15-C18-N3 122.67(18) | C10-C9-C8 109.97(16) | C5-C7-C8 126.87(18)
C4-C3-C2 119.00(20) | C15-C18-C23  124.40(17) | N2-C10-C9 111.97(16) | C7-C8-C9 110.64(16)
C3-C5-C4 117.82(19) N4-C19-C20 112.31(16) | N2-C11-C12 111.82(15) | O3-C22-C17 105.84(15)
C4-C5-C7 135.90(18) | C19-C20-C21  109.76(17) | C22-C21-C20  109.37(17) | C6-C5-C7 103.78(17)
C6-C5-C4 120.32(18) C22-C21-C20 109.37(17)
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