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Synthetic of (R)-(+)-anhydroecgonine methyl ester technology and their structure
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Abstract: Objective To study the synthetic technology and accurate structure of (R)-(+)-Anhydroecgonine methyl ester.
Methods Tropinone was used as starting materials to synthesize the target compound by a series of chemical reactions including
Claisen condensation, resolution, reduction, and elimination. Evaporation method was used to grow single crystals of (R)-(+)-
Anhydroecgonine methyl ester fumarate, which were then characterized using single crystal X-ray diffraction. Results The synthetic
technology was optimized with the yield of 36 %. Results showed that the unit stoichiometric of the single crystals was C;4H;oNOg, and
the relative molecular mass was 297.30, and crystal density was 1.359 g/cm’. The unit cell belonged to an orthorhombic system, and the
space group was P2,2,2,. Conclusion The synthetic technology simplifys the reaction procedure, and is more suitable for
large-scaled preparation, which provides a new evidence for the structure confirmation of (R)-(+)-Anhydroecgonine methyl ester.
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Fig.1 Synthetic route of target compound
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17— 455 4lift.. ESI-MS m/z: 198.1 [M+H] .
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*1 RETLGRSEMENZEARMEMLBESY
Table 1 Atomic coordinates and equivalent isotropic displacement parameters
&7 xx10t yXx10* zX10*  Ueq)/(nm®X 10) | JR T  xx10* yXx10* zX10*  U(eq)/(nm?X 10)
0O, 5931(2) 4900.2(10) 1744.9(7) 56.4(4) Co 5382(3) 6442.8(17) 613.8(10) 55.6(5)
0O, 5116(18) 6637.9(10) 1477.4(7) 47.1(3) Cio  2349(2) 5578.5(16) 4 125.6(11) 48.1(4)
Ny 4 355(18) 5442.3(10) 4215.0(7) 35.5(3) O; 4793(19) 3853.7(10) 5334.3(7) 49.7(3)
C 5236(2) 6090.8(12) 2 851.1(8) 36.5(3) O, 3489(18) 5158.7(9) 6075.8(7) 47.0(3)
) 5054(3) 7116.5(13) 3 105.9(9) 45.2(4) Os 4904(2) 2393.3(11) 8245.0(7) 61.7(4)
(0 4993(3) 7405.6(13) 3994.9(10) 52.6(4) Os 6417(2) 1119.9(10) 7547.3(7) 52.93)
C4 5411(3) 6415.5(13) 4535.5(9) 43.7(4) Ch 4260(2) 4243.8(12) 6002.8(9) 37.9(3)
Cs 7382(3) 6000.9(17) 4457.9(12) 54.4(4) Cpy  4525(33) 3588.7(13) 6769.4(9) 43.6(4)
Cs 7345(2) 5086.3(17) 3 806.8(11) 51.4(4) Cis  53153) 2631.0(13) 6814.4(9) 43.5(4)
C, 5410(2) 5159.3(12) 3455.5(8) 36.3(3) Ciy  5498(2) 2043.1(12) 7610.1(9) 41.0(3)
Cg 5456(2) 5794.3(12) 1974.009) 38.4(3)
R2 BERTFRBICHE
Table 2 Bond lengths of bonded atomos
JiR - B /nm Jir - B /nm JiA - K /nm
0,-Cg 0.120 3(2) C-C; 0.1510(2) 05;-Cy 0.1253(19)
0,-Cy 0.1333(19) C,-Cg 0.1486(2) 0,4-Cyy 0.1255(19)
0,-Cy 0.1443(19) C,-Cs 0.1494(2) 05-Cyy 0.1202(2)
N;-Cq4 0.1509(19) C5-Cy 0.1526(2) 04-Ci4 0.1314(2)
N;-C, 0.1500(18) C4-Cs 0.1530(3) Cy-Cy 0.1497(2)
N;-Cyo 0.1481(2) Cs-Cs 0.1541(3) C;-Cy3 0.1304(2)
C-C, 0.1324(2) Ce-Cy 0.1527(2) Ci3-Cy 0.1490(2)
3 BRETHRANE
Table 3 Bond angles for bonded atomos
J EA/(°) Ji T BEA/(°) Js T BAIC)
Cs-0,-Cy 116.24(13) N;-C4-Cs 101.08(13) 03-Cy,-04 124.03(14)
Cs-N;-C,4 101.85(12) C;-Cy-Cs 113.65(15) 0;-C-Cyp 119.06(13)
Ci0-N;-C4 116.84(13) C4-Cs-Cq 106.23(13) 04-C11-Cyp 116.91(13)
Ci0-N;-C; 116.86(12) C7-Cs-Cs 103.49(14) Ci3-Ci-Cy 125.57(14)
C,-C-C, 120.88(13) N;-C7-C4 108.92(12) C1-C13-Cyy 121.28(14)
Cy-Ci-Cy 122.91(13) N;-C7-Cq 100.23(11) 05-C4-O4 123.74(14)
Cs-C-C4 115.97(12) C-C-Cq 111.53(14) 05-C14-Cy3 123.30(14)
Ci-Cr-G; 122.06(14) 0,-C4-0, 124.29(14) 06-C14-C13 112.93(13)
C,-C5-Cy 111.67(13) 0,-Cs-C,; 123.44(14)
N;-C4-C; 108.61(13) 0,-Cs-C, 112.24(13)
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Table 4 Torsion angles for bonded atomos
J5 i HFA/C) A HEAS/C) A HFA/C)
N;-C4-C5-Cq 22.40(17) C4-Cs-Ce-C4 8.65(18) Cy-0,-C5-0, -1.2(3)
C-C,-C5-Cy4 7.4(3) Cs5-Co-Co-Ny —36.50(16) Cy-0,-C5-C, 177.06(15)
C,-C-C-N; 31.1(2) C5-C6-C1-C, 78.69(16) C10-N-C4-C; —54.80(18)
C,-C-C-Cq —78.6(2) C7-N;-C4-C5 73.77(15) C10-N;-C4-Cs —174.63(13)
C,-C-Cs-04 166.86(18) C7-N;-C4-Cs —46.05(14) Ci0-N-C-Cy 63.37(17)
C,-C-Cs-0, —11.4(2) C7-C1-Cy-C4 —0.6(3) C10-N;-C-Cg —179.50(15)
C,-C5-C4-N, —44.8(2) C7-C-C-0,4 —7.6(2) 05-C1-C-Cy3 1.6(3)
C,-C5-C4-Cs 66.9(2) C7-C-Cs-0, 174.15(13) 04-C1-C-Cy3 —179.08(18)
C;-C4-Cs-Cg —93.76(17) Cs-C-Cy-Cs —174.71(17) C11-C1-C13-Chy —179.57(16)
C4-N;-C5-C4 —65.19(14) Cs-Ci-C-Ny —154.31(13) C12-C3-C14-O5 1.7(3)
C4-N;-C7-Cq 51.94(14) Cs-C-C1-C 95.99(16) C12-Cy3-Cy4-Op —176.49(17)
x5 BERTFEREE
Table 5 Hydrogen bonds for bonded atomos
D H A d(D-H)/nm d(H-A)/nm d(D-A)/nm D-H-A/°
C, H,4 Oy 0.098 0.261 0.326 2(2) 124.1
Cs Hsp Os 0.097 0.252 0.341 8(3) 153.1
Co Hoa 0, 0.096 0.242 0.3324(2) 157.0
Co Hoc (O} 0.096 0.261 0.3571(3) 173.6
Cio Hioc Os 0.096 0.243 0.330 0(2) 150.5
N; H, (o} 0.096(2) 0.172(2) 0.268 2(17) 176.9(19)
N, H, Oy 0.096(2) 0.255(2) 0.312 3(17) 118.5(15)
O He O, 0.099(3) 0.155(3) 0.253 6(15) 173(3)
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Fig. 2 Stereostructure of (R)-(+)-anhydroecgonine methyl

ester fumarate
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Fig. 3 Cell structure of (R)-(+)-anhydroecgonine methyl

ester fumarate
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