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Structure confirmation and polymorphs discussion of tolvaptan

LV Li-juan, ZHAO Jian, CHEN Hua, CHEN Tao, FAN Xi-yuan
Tianjin Taipu Pharmaceutical Science & Technology Development Co., Ltd., Tianjin 300193, China

Abstract: Objective To validate the synthetic compound to be the target product tolvaptan and investigate the polymorphs by
X-ray diffraction technique. Methods Suitable conditions were selected to cultivate single crystal for the single crystal X-ray
diffraction (SXRD), the crystal structure data were analyzed to obtain three-dimensional structure information of compound.
Meanwhile, the crystal structure data were simulated to obtain powder X-ray diffraction (PXRD) theoretical graph of compound for
the study on polymorphs. Results SXRD results showed that the chemical structure and configuration of tolvaptan were completely
consistent with those in the literature; PXRD theoretical graph could be used as standard graph of polymorphs. The results further
indicated that tolvaptan existed phenomenon of polymorphism. Conclusion SXRD could be used to determine the space structure
of tolvaptan mesomer accurately and fully confirm the correctness of drug synthesis. PXRD theoretical graph could provide strong
support for the study on polymorphs.
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Fig.1 Structure of tolvaptan
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Table 1 Atomic coordinates parameters (x 10* and equivalent temperature factor values (nm?, x10)

JiR x % z Uleq JRT x % z Uleq
i 6257(1) 753(1) 13235(1)  39(1) | Cll  10751(3) 841(1) 742002) 241
o1 44132) 263(1) 72082)  37(1) | Cl2 1027403 1215(1)  77502)  24(1)
02 11743(2) 784(1) 6 535(2) 31(1) | c13 8 450(3) 1324(1)  72142)  24()
03 64332)  2361(1) 62342)  36(1) | Cl4 7962(3) 1672(1)  73952)  25(1)
N1 10 025(2) 575(1) 80942)  23(1) | Cl15 9.346(3) 1911(1)  8166(2)  24(1)
N2 89722)  2267(1) 84752)  25(1) |cCl6  11173(3) 1802(1)  87173)  26(1)
c1 6237(3) 333(1) 73333)  27(1) | Cl17  11676(3) 1456(1)  85033)  26(1)
c2 7079(3) —16(1) 70192)  25(1) |CI18  136793) 1351(1)  90933)  35(1)
C3 8 776(3) 30(1) 6466(3)  28(1) | cCI9 75813)  2468(1)  75152)  24(1)
C4 10 389(3) 204(1) 77513)  26(1) | C20 75583)  2838(1)  81322)  26(1)
Cs 9077(3) 630(1) 9310)  22(1) | c21 60984)  2955(1)  86553)  42(1)
C6 7287(3) 502(1) 90002)  23(1) |cC22 6175(5)  3303(1)  92344)  62(1)
c7 6 455(3) 540(1) 102412)  26(1) |23 76095  3523(1)  92523)  62(1)
C8 7375(3) 706(1) 117312)  28(1) | C24 9016(4)  3406(1)  87103)  51(1)
C9 9 140(3) 834(1) 12 042(3) 30(1) C25 9 008(3) 3060(1) 8161(3) 36(1)
C10 9 996(3) 792(1) 10826(2)  27(1) | C26 4515(5)  2719(1)  8646(5)  73(1)
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Table 2 Bond lengths of bonded atoms
e B /nm et ##4/nm e ##4/nm et 4 /nm
Cl1-C8 0.174 3(2) C2-H2A 0.099 0 C10-H10 0.0950 C19-C20 0.149 6(2)
01-C1 0.1392(3) C2-H2B 0.099 0 Cl11-C12 0.151 1(2) C20-C25 0.138 6(3)
O1-H1 0.084 0 C3-C4 0.1517(3) C12-C13 0.1390(3) C20-C21 0.139 4(3)
02-Cl11 0.123 6(3) C3-H3A 0.099 0 C12-C17 0.140 2(3) C21-C22 0.140 2(4)
03-C19 0.123 0(2) C3-H3B 0.099 0 C13-C14 0.139 1(2) C21-C26 0.150 3(4)
N1-Cl1 0.135 8(2) C4-H4A 0.099 0 C13-H13 0.0950 C22-C23 0.137 4(5)
N1-C5 0.144 1(3) C4-H4B 0.099 0 Cl14-C15 0.139 3(3) C22-H22 0.0950
N1-C4 0.147 9(2) Cs5-Cl10 0.139 4(3) Cl4-H14 0.0950 C23-C24 0.136 6(5)
N2-C19 0.1355(2) C5-C6 0.139 8(3) C15-Cl6 0.1391(3) C23-H23 0.0950
N2-Cl15 0.141 9(2) C6-C7 0.138 9(3) Cl16-C17 0.139 6(3) C24-C25 0.139 1(3)
N2-H2 0.087 0(3) C7-C8 0.138 6(3) Cl6-H16 0.0950 C24-H24 0.0950
C1-Cé6 0.152 6(3) C7-H7 0.0950 C17-C18 0.151 0(3) C25-H25 0.0950
Cl-C2 0.153 0(3) C8-C9 0.138 1(3) C18-HI8A 0.098 0 C26-H26A 0.098 0
Cl-H1A 0.100 0 C9-C10 0.138 5(3) C18-H18B 0.098 0 C26-H26B 0.098 0
C2-C3 0.151 9(3) C9-H9 0.0950 C18-H18C 0.098 0 C26-H26C 0.098 0
*3 BERTHEAE
Table 3 Bond angles of bonded atoms

e /(0 g B g A/ e A/
C1-01-H1 109.5 NI1-C4-H4A 109.0 C13-C12-C17 120.22(16) | N2-C19-C20 114.36(16)
C11-N1-C5 123.35(15) || C3-C4-H4A 109.0 C13-C12-Cl1 119.68(16) | C25-C20-C21 121.1(2)
C11)-N1-C(4 119.83(16) | N1-C4-H4B 109.0 C17-C12-C11 119.99(17) | €25-C20-C19 118.64(19)
C5-N1-C4 116.40(15) | C3-C4-H4B 109.0 C12-C13-C14 121.55(17) | C21-C20-C19 120.3(2)
C19-N2-C15 126.32(16) | H4A-C4-H4B 107.8 C12-C13-H13 119.2 C20-C21-C22 117.2(3)
C19-N2-H2 116.5(17) C10-C5-C6 120.62(18) | C14-C13-H13 119.2 C20-C21-C26 122.2(2)
C15-N2-H2 117.2(17) | C10-C5-N1 119.53(17) | C13-C14-C15 118.50(17) | C22-C21-C26 120.6(3)
01-C1-C6 112.27(17) | C6-C5-N1 119.74(16) | C13-C14-H14 120.7 C23-C22-C21 121.5(3)
01-C1-C2 106.72(16) | C7-C6-C5 118.37(17) | C15-C14-H14 120.7 C23-C22-H22 119.2
C6-C1-C2 113.13(15) | C7-C6-Cl 120.12(17) | C16-C15-C14 120.10(17) | C21-C22-H22 119.2
0O1-C1-H1A 108.2 C5-C6-Cl1 121.49(18) || C16-C15-N2 117.39(16) || C24-C23-C22 120.6(2)
C6-C1-HIA 108.2 C8-C7-C6 120.30(19) | C14-C15-N2 122.47(17) || C24-C23-H23 119.7
C2-C1-H1A 108.2 C8-C7-H7 119.8 C15-C16-C17 121.68(17) | C22-C23-H23 119.7
C3-C2-Cl 113.56(16) | C6-C7-H7 119.8 C15-C16-H16 119.2 C23-C24-C25 119.6(3)
C3-C2-H2A 108.9 C9-C8-C7 121.6(2) C17-Cl6-H16 119.2 C23-C24-H24 120.2
C1-C2-H2A 108.9 C9-C8-Cl1 119.77(16) | C16-C17-C12 117.92(17) | C25-C24-H24 120.2
C3-C2-H2B 108.9 C7-C8-Cll 118.60(17) || C16-C17-C18 119.84(17) | C20-C25-C24 120.02)
C1-C2-H2B 108.9 C8-C9-C10 118.50(18) | C12-C17-C18 122.24(17) | C20-C25-H25 120.0
H2A-C2-H2B 107.7 C8-C9-H9 120.8 C17-C18-HI8A 109.5 C24-C25-H25 120.0
C4-C3-C2 114.50(17) | C10-C9-H9 120.8 C17-C18-H18B 109.5 C21-C26-H26A 109.5
C4-C3-H3A 108.6 C9-C10-C5 120.56(19) | HI8A-C18-H18B 109.5 C21-C26-H26B 109.5
C2-C3-H3A 108.6 C9-C10-H10 119.7 C17-C18-H18C 109.5 H26A-C26-H26B 109.5
C4-C3-H3B 108.6 C5-C10-H10 119.7 H18A-C18-H18C 109.5 C21-C26-H26C 109.5
C2-C3-H3B 108.6 02-C11-N1 122.02(17) | H18B-C18-H18C 109.5 H26A-C26-H26C 109.5
H3A-C3-H3B 107.6 02-C11-C12 120.17(17) | 03-C19-N2 123.59(17) | H26B-C26-H26C 109.5
N1-C4-C3 113.03(15) | NI1-C11-C12 117.80(17) | 03-C19-C20 122.05(16)
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Fig.2 Ellipsoid diagram of molecular three-dimensional structure
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Fig.3 Molecular lattice packing diagram
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Fig. 4 PXRD theoretical graph of anhydrous polymorphs
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Fig. 5 PXRD experimental graph of anhydrous (A), hemihydrate (B), and amorphous (C) of tolvaptan
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