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Single crystal growth and characterization of (S)-N-glycidyl phthalimide
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Abstract: Objective To grow crystals of (S)-N-glycidyl phthalimide and investigate the corresponding structure and thermodynamic
stability. Methods Evaporation and vapor diffusion methods were applied to grow crystals of (S)-N-glycidyl phthalimide. Different
analysis methods including differential scanning calorimetry (DSC), thermogravimetric analysis (TGA), infrared spectrometry (IR),
powder X-ray diffraction (PXRD), and single X-ray diffraction (SXRD) were used to characterize the corresponding crystal structure.
Results The DSC curves, TGA curves, IR spectra, and PXRD spectra of samples grown by the above methods were all consistent.
Referring to the DSC and TGA results, the melting and decomposition temperatures were determined to be around 100.56 ‘C and 128.2
C, respectively. SXRD confirms the monoclinic lattice with space group P2; in (S)-N-glycidyl phthalimide crystal with a refinement
value (R) of 0.04. Moreover, the chemical formula and relative molecular mass were C;;HgNO3 and 203.19, respectively. The measured
crystal structure was in good agreement with the predicted one. Further, slurry experiments, which were performed in different polar
solvents, confirmed the stability of the solid state of (S)-N-glycidyl phthalimide based on the PXRD determination. Conclusion Crystal
structure of (S)-N-glycidyl phthalimide is characterized and the corresponding thermodynamic stability is investigated.
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Fig. 1 Chemical structure of (S)-(+)-glycidyl phthalimide
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Table 1 Crystallization conditions for single crystal growth
of (S)-(+)-glycidyl phthalimide
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Fig. 2 DSC graph of crystal (S)-(+)-glycidyl phthalimide
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Fig.3 TGA graph of crystal (S)-(+)-glycidyl phthalimide
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Fig. 4 IR graph of crystal (S)-(+)-glycidyl phthalimide
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pattern for crystal (S)-(+)-glycidyl phthalimide
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Fig. 6 Stereostructure of (S)-(+)-glycidyl phthalimide
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Table 3 Bond lengths of bonded atomos
o B4 /nm Ji - B4 /nm J5 T B4 /nm J5 T B /nm
O(1)-C(1) 1.213(3) C4)-C(5) 1.385(4) 0O(4)-C(12) 1.210(3) C(15)-C(16) 1.385(4)
0(2)-C(8) 1.208(3) C(5)-H(5) 0.9500 O(5)-C(19) 1.210(3) C(16)-H(16) 0.9500
0O(3)-C(10) 1.440(2) C(5)-C(6) 1.401(4) O(6)-C(21) 1.436(2) C(16)-C(17) 1.396(4)
0O(3)-C(11) 1.445(3) C(6)-H(6) 0.9500 0(6)-C(22) 1.449(3) C(17)-H(17) 0.9500
N(D-C(1) 1.396(3) C(6)-C(7) 1.384(3) N(2)-C(12) 1.393(3) C(17)-C(18) 1.387(3)
N(D)-C(8) 1.391(3) C(7)-C(8) 1.492(3) N(2)-C(19) 1.403(3) C(18)-C(19) 1.489(3)
N(1)-C(9) 1.453(3) C(9)-H(9A) 0.990 0 N(2)-C(20) 1.451(3) C(20)-H(20A) 0.990 0
C(1)-C(2) 1.485(3) C(9)-H(9B) 0.990 0 C(12)-C(13) 1.491(3) C(20)-H(20B) 0.990 0
C(2)-C(3) 1.388(3) C(9)-C(10) 1.510(3) C(13)-C(14) 1.381(3) C(20)-C(21) 1.501(3)
C(2)-C(7) 1.387(3) C(10)-H(10) 1.000 0 C(13)-C(18) 1.380(3) C(21)-H(21) 1.000 0
C(3)-H(3) 0.9500 C(10)-C(11) 1.442(3) C(14)-H(14) 0.9500 C(21)-C(22) 1.455(3)
C(3)-C4) 1.399(4) C(11)-H(11A)  0.990 0 C(14)-C(15) 1.401(3) C(22)-H(22A) 0.990 0
C(4)-H4) 0.9500 C(11)-H(11B)  0.990 0 C(15)-H(15) 0.9500 C(22)-H(22B) 0.990 0
x4 HREFHHEAKE
Table 4 Torsion angles of bonded atoms

Js5 HEAS/C) | ST HEHIC) | BT HEFAA/°)
O(1)-C(1)-C(2)-C(3) —2.24) C(6)-C(7)-C(8)-N(1) —179.5(2) C(12)-C(13)-C(18)-C(19) 0.5(3)
O(1)-C(1)-C(2)-C(7) 177.9(2) C(7)-C(2)-C(3)-C(4) 0.2(3) C(13)-C(14)-C(15)-C(16) -0.3(4)
N(1)-C(1)-C(2)-C(3) 178.2(2) C(8)-N(1)-C(1)-O(1) —178.0(2) C(13)-C(18)-C(19)-0(5) —179.4(3)
N(1)-C(1)-C(2)-C(7) -1.7(2) C(8)-N(1)-C(1)-C(2) 1.6(2) C(13)-C(18)-C(19)-N(2) —0.8(3)
N(1)-C(9)-C(10)-0O(3) 147.15(19) | C(8)-N(1)-C(9)-C(10) 73.8(3) C(14)-C(13)-C(18)-C(17) 0.3(4)
N(1)-C(9)-C(10)-C(11) 78.9(3) C(9)-N(1)-C(1)-O(1) 5.2(4) C(14)-C(13)-C(18)-C(19) —179.7(2)
C(1)-N(1)-C(8)-0(2) 179.2(2) C(9)-N(1)-C(1)-C(2) —175.3(2) C(14)-C(15)-C(16)-C(17) 1.3(4)
C(1)-N(1)-C(8)-C(7) —0.9(2) C(9)-N(1)-C(8)-0(2) —4.0(4) C(15)-C(16)-C(17)-C(18) —1.4(4)
C(1)-N(1)-C(9)-C(10) —109.7(2) C(9)-N(1)-C(8)-C(7) 175.9(2) C(16)-C(17)-C(18)-C(13) 0.6(4)
C(1)-C(2)-C(3)-C(4) —179.7(2) C(9)-C(10)-C(11)-0(3) 101.1(2) C(16)-C(17)-C(18)-C(19) —179.4(2)
C(1)-C(2)-C(7)-C(6) —179.5(2) C(11)-0(3)-C(10)-C(9) —113.4(2) | C(17)-C(18)-C(19)-O(5) 0.6(4)
C(1)-C(2)-C(7)-C(8) 1.2(2) 0(4)-C(12)-C(13)-C(14) 0.0(4) C(17)-C(18)-C(19)-N(2) 179.2(2)
C(2)-C(3)-C(4)-C(5) —0.5(4) 0(4)-C(12)-C(13)-C(18) 179.8(2) C(18)-C(13)-C(14)-C(15) —0.5(3)
C(2)-C(7)-C(8)-0(2) 179.7(2) N(2)-C(12)-C(13)-C(14) —179.8(2) C(19)-N(2)-C(12)-0(4) 179.7(2)
C(2)-C(7)-C(8)-N(1) -0.2(2) N(2)-C(12)-C(13)-C(18) —0.1(3) C(19)-N(2)-C(12)-C(13) —0.5(3)
C(3)-C(2)-C(7)-C(6) 0.6(3) N(2)-C(20)-C(21)-0(6) 167.60(18) | C(19)-N(2)-C(20)-C(21) —94.3(3)
C(3)-C(2)-C(7)-C(8) —178.7(2) N(2)-C(20)-C(21)-C(22) 99.5(2) C(20)-N(2)-C(12)-0(4) -1.3(4)
C(3)-C(4)-C(5)-C(6) 0.1(4) C(12)-N(2)-C(19)-0(5) 179.5(2) C(20)-N(2)-C(12)-C(13) 178.55(19)
C(4)-C(5)-C(6)-C(7) 0.6(4) C(12)-N(2)-C(19)-C(18) 0.8(3) C(20)-N(2)-C(19)-0(5) 0.4(4)
C(5)-C(6)-C(7)-C(2) —1.0(3) C(12)-N(2)-C(20)-C(21) 86.8(3) C(20)-N(2)-C(19)-C(18) —178.2(2)
C(5)-C(6)-C(7)-C(8) 178.2(2) C(12)-C(13)-C(14)-C(15) 179.3(2) C(20)-C(21)-C(22)-0(6) 101.1(2)
C(6)-C(7)-C(8)-0(2) 0.4(4) C(12)-C(13)-C(18)-C(17) —179.4(2) C(22)-0(6)-C(21)-C(20) -113.3(2)
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Fig. 8 PXRD spectra of (S)-(+)-glycidyl phthalimide
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