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Single crystal culture and its structure characterization of methyl (S)-2-(tert-
butoxycarbonyl) amino-3-[(S)-2-oxopyrrolidin-3-yl] propanoate
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Abstract: Objective To cultivate the single crystal and perform crystal morphology characterization and stereo-structural confirmation
of methyl (S)-2-(tert-butoxycarbonyl) amino-3-[(S)-2-oxopyrrolidin-3-yl] propanoate. Methods The single crystals were cultivated
with of ethyl acetate - methyl tert-butyl ether (1 : 1) solvent system, and TGA, DSC, XRPD, and SXRD were used to analyze. Results
Nice colorless bulk crystals were obtained with approximately 114 °C of melting point. The crystal cell belongs to an orthogonal crystal
system, with a spatial group of P212:2:. Molecular formula was C13H22N20s, molecular weight was 286.33, crystal density was 1.152
mg/mm3, and an absolute configuration was S,S style. Conclusion The stereo-configuration of methyl (S)-2-(tert-butoxycarbonyl)
amino-3-[(S)-2-oxopyrrolidin-3-yl] propanoate has been confirmed, and the cultured crystals are non-hydrated and solvated.

Key words: methyl (S)-2-(tert-butoxycarbonyl) amino-3-[(S)-2-oxopyrrolidin-3-yl] propanoate; single crystal; TGA; DSC; PXRD;
SXRD; configuration
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Fig. 1 Chemical structure of (S)-2-(tert-butoxycarbonyl)
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Fig. 3 PXRD experimental pattern (a) and theoretical
pattern (b)
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Table 1 Bond lengths of main bonded atoms

Fr1 FHr2 #KA |EF1 ET2 #KA
o1 Cl  1236(3) | OIA ClA  1.234(3)
N1 Cl  1326(3) | NIA ClA  1.319(3)
N1 C2  1.454(3) | NIA C2A  1.450(3)
C1 C4  1516() | CIA C4A  1518(3)
02 C7  1.2083) | O2A C7A  1.208(3)
N2 C6  1.439(33) | N2A  C6A  1.438(3)
N2 C7  1340(3) | N2A C7A  1.333(3)
c2 C3  1526(4) | C2A C3A  1514(4)
03 C7  1347(3) | O3A C7A  1.340(3)
03 C8  1.470(3) | O3A CB8A  1.447(4)
c3 C4  1536(3) | C3A C4A  1528(4)
04  Cl2 1183(3) | O4A CI12A  1.185(3)
ca C5  15153) | C4A C5A  1524(3)
05 Cl2 1312(3) | O5A CI12A  1.327(4)
O5  C13  1.445(3) | O5A CI13A  1.455(4)
c5 C6  1532(3) | C5A CBA  1534(3)
C6 Cl2 1518(3) | C6A CI2A  1515(3)
c8 C9  1.486(5) | CBA  C9A  1.489(7)
C8 C10 1513(6) | CBA CI0A  1.492(9)
C8 Cl1  1516() | CBA CI11A 1.463(10)
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Table 2 Atomic (C, O, N) coordinates and equivalent isotropic displacement parameters

JET x (X109  y(X10%  z(X10% Ueq(A2x10%) | i x(X10% y(X10%  z(X10% Ueq (A2X109)
Ol 8083.8(18) 4421.8(9) 3188.2(8) 52.0(4) O1A 2156(2) 4642.7(13) 3185.3(8) 69.4(5)
N1  9469(2) 5099.6(13) 2458.2(11) 59.4(5) N1A  648(2) 4526.7(14) 4116.5(9) 59.0(6)
Cl 8202(2) 4841.2(12) 2705.0(11) 45.3(5) C1A 1940(3) 4639.1(14) 3810.3(11) 51.0(5)
02  4135(3) 6257.4(10) 1335.7(9) 77.7(7) 02A 6097(3) 56555(12) 5205.7(12) 88.5(7)
N2  3647(2) 5410.8(9) 2120.0(9) 43.3(4) N2A 6523(2) 4776.7(10) 4 450.9(10) 49.6(4)
c2 9283(3) 5593.3(18) 1893.3(14) 68.4(7) C2A  698(3) 4576(2) 4 858.1(12) 70.4(8)
03 3046(2) 6511.8(8) 2358.9(9) 60.0(5) O3A 7613(2) 5794.2(10) 4283.1(13) 77.5(6)
C3  7690(3) 5447.8(17) 1655.0(13) 62.2(7) C3A 2235(3) 4874(2) 5 002.0(14) 74.1(9)
04 3831(3) 3659.8(13) 1442(2) 131.2(14) | O4A 7724(2) 3491.7(13) 4736.3(14) 85.0(7)
C4  6915(2) 5136.3(12) 2289.3(11) 46.2(5) C4A 3140(3) 4751.4(13) 4 348.6(12) 49.0(5)
05 1947(2) 4382.3(9) 1601.5(9) 56.6(4) O5A 5675(3) 3138.1(13) 5277.3(16) 105.2(10)
C5 5751(3) 4572.9(12) 2150.3(12) 47.3(5) C5A 4174(3) 4111.8(12) 4371.8(12) 48.6(5)
C6  4386(3) 4847.0(11) 1758.7(11) 44.1(5) C6A 5591(2) 4264.0(12) 4787.6(11) 45.3(5)
C7 3649(3) 6077.6(12) 1886.8(11) 47.9(5) C7A 6694(3) 5430.3(13) 4694.9(13) 54.0(6)
Cs8 2950(4)  7278.1(13) 2237.5(18) 75.4(9) C8A 7846(6) 6547.0(18) 4 365(3) 112.1(12)
C9  4441(6) 7584(2) 2 082(3) 125.3(19) | C9A 8893(9) 6712(3) 3794(4) 207(3)
C10 1794(7) 7412(2) 1687(3) 134(2) C10A 6381(9) 6902(3) 4.249(4) 190(3)
C11 2396(6) 7550(2) 2923(3) 117.8(17) | C11A 8477(12) 6707(4) 5 040(5) 252(4)
Cl12 3373(3) 4226.8(13) 1589.8(14) 56.5(6) C12A 6488(3) 3599.6(14) 4926.1(14) 59.1(6)
C13  937(4)  3805.0(17) 1459(2) 81.6(9) C13A 6370(7) 2459(2) 5 424(3) 146(2)
*3 TERAWIE
Table 3 Date of angle
BTl JRT2 FETS @M |RT1 FET2 RT3 @9 | FET1 FF2  RF3 MmO
c1 N1 C2  114.4(2) 03 c8 C9  111.3(3) C5A C4A C3A  1147(2)
o1 C1 N1  125.9(2) 03 C8 C10 108.6(3) C12A O5A C13A 116.5(3)
o1 C1 C4  125.4(2) 03 C8 C11 102.2(3) C4A C5A C6A 111.71(19)
N1 C1 C4  108.75(19)| C9 C8 C10 113.9(4) N2A C6A C5A 111.45(18)
c7 N2 C6  122.01(18)| C9 cs C11  110.0(3) N2A C6A C12A  109.41(19)
N1 C2 C3 102.8(2) C10 C8 Cl1 110.2(4) C12A C6A C5A 112.2(2)
c7 03 C8  120.9(2) 04 C12 05  123.0(3) 02A C7A N2A  1247(2)
C2 C3 C4  104.3(2) 04 C12 C6 123.1(3) 02A C7A 03A  125.8(2)
C1l C4 C3 103.18(18)| O5 C12 C6 113.9(2) N2A C7A O3A 109.4(2)
C5 C4 Cl 111.12(19)| CIA NI1A C2A 114.4(2) 03A C8A CO9A  102.4(3)
C5 C4 C3 115.9(2) O1A C1A N1A  125.9(2) O3A C8A C10A  107.4(5)
C12 05 C13  115.9(2) O1A CIA C4A 124.8(2) 03A C8A Cl11A  111.0(5)
C4 C5 C6 113.63(18)| N1A C1A C4A  109.32(18) C9A C8A C10A 110.2(5)
N2 C6 C5 111.93(18)| C7A N2A C6A 121.9(2) Cl1A C8A C9A 112.7(6)
N2 C6 Cl2 113.8(2) N1A C2A C3A 103.7(2) Cl1A C8A C10A  112.6(7)
C12 C6 C5 108.89(18)| C7A 0O3A C8A 121.8(3) O4A C12A O5A 124.1(3)
02 C7 N2  124.5(2) C2A C3A C4A  105.7(2) O4A C12A C6A  125.6(3)
02 C7 03 125.5(2) C1A C4A C3A 102.85(19) O5A C12A C6A 110.2(2)
N2 C7 03  109.93(19)| C1A C4A C5A  109.9(2)
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Table 4 Data of hydrogen bond

Jii T4k D-H By 324k A D-H #K/A H-A /A D-A /A DHA #/(9
N1-H1 O1A[1+x,+y,+7] 0.87 2.07 2.924(3) 168.0
N2-H2 O1A 0.87 2.06 2.865(3) 153.3
N1A-H1A O1[-1+x,+y,+7] 0.87 2.08 2.931(3) 164.6
N2A-H2AA o1 0.87 2.04 2.910(3) 1775
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