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Study on tautomeric phenomenon of immunosuppressant ascomycin in solution
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[ Abstract] Objective To study the tautomerism of ascomycin in polar solvents, and isolate,
purify and identify the structure of tautomeric compound of ascomycin. Methods The equilibrium of
ascomycin and its tautomers in acetonitrile and acetonitrile-water solutions was analyzed by reversed-
phase HPLC. The separation and purification of isomer was achieved through preparative HPLC to obtain
high-purity samples. The structure was confirmed by high-resolution mass spectrometry and 2D nuclear
magnetic resonance. Results Two tautomeric compounds were detected in acetonitrile and acetonitrile-
water solutions, and the tautomeric equilibrium of ascomycin shifts faster remarkably in acetonitrile-
water solution than acetonitrile. The structure of tautomeric compound of ascomycin was (3S,4R,5S,8R,9E,
12§,14S,15R,16S,18R,19S,26aS)-8-Ethyl-5,6,8,11,12,13,14,15,16,17,18,19, 24,25,26,26a-hexadecahydro-
5,19-dihydroxy-3-{(E)-2-[(1R,3R,4R)-4-hydroxy-3-methoxycyclohexyl]-1-methylvinyl}-14,16-
dimethoxy-4,10,12,18-tetramethyl-15,19-epoxy-3H-pyrido[2,1-c][1,4] oxaazacyclotricosine-1,7,20,21-
(4H,23H)-tetrone. Conclusion The tautomer of ascomycin is primarily the C19 epimer in polar solvents.
The method about preparation of ascomycin epimer compound by reverse phase HPLC is effective and

efficient. This study provides a basis for establishing the quality standard of ascomycin.
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Figure 1. HPLC chromatograms of ascomycin in different solutions
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Table 1. Results of stability of ascomycin in solutions (%)

N 2 ZJi-K (70:30)
ffE Ch) = = = =
SERIRL SERA2 SERRL Sfe A2

0 0.36 1.02 0.63 1.54
1 0.93 2.68 3.38 5.86
2 1.08 3.17 4.32 7.39
3 1.17 3.50 4.55 7.79
4 1.23 3.73 4.59 7.87
5 1.28 3.91 4.60 7.89
6 1.32 4.04 4.59 7.90
7 1.34 4.15 4.58 7.90
8 1.36 4.23 4.56 7.90
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Figure 2. Chromatography/mass spectrometry of ascomycin (acetonitrile—water)
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Figure 3. The structures of ascomycin and ascomycin
tautomer

®2 TREBZENRETIMERIZEEE (ppm)
Table 2. NMR data for ascomycin and its tautomer (ppm)

[ THER TR R AR AR THRER

S By 9 Oy S By
1 169.0, C - 170.1, C - 169.0, C -
2 56.6, CH 4.59 558, CH 4.60 56.6, CH 4.61
3 27.6, CH, 2.05, 1.93 272, CH, 2.07, 1.86 27.6, CH, 2.09, 1.99
4 21.1, CH, 1.73, 1.38 20.8, CH, 1.73, 1.40 21.1, CH, 1.78, 1.43
5 242, CH, 1.73, 141 242, CH, 1.72, 1.40 242, CH, 1.78, 1.43
6 39.2, CH, 442, 3.01 39.2, CH, 443, 3.02 39.2, CH, 4.43, 3.02
8 164.7, C - 167.0, C - 164.7, C -
9 196.2, C - 210.8, C - 196.1, C -
10 97.1, C - 98.6, C - 97.0, C -
11 34.6, CH 2.16 38.0, CH 3.27 34.6, CH 2.19
12 32.7, CH, 2.13, 145 38.4, CH, 227, 1.26 32.7, CH, 2.18, 1.48
13 73.7, CH 3.38 71.7, CH 3.57 73.7, CH 3.40
14 729, CH 3.66 734, CH 3.28 729, CH 3.68
15 752, CH 3.56 76.6, CH 3.57 752, CH 3.58
16 33.0, CH, 1.53, 1.05 359, CH, 1.53, 1.08 33.0, CH, 1.59, 1.06
17 263, CH 1.65 258, CH 1.64 26.3, CH 1.70
18 48.7, CH, 2.17, 1.80 47.8, CH, 2.13, 1.95 48.7, CH, 2.18, 1.82
19 138.7, C - 1325, C - 138.7, C -
20 123.1, CH 5.01 1299, CH 5.34 123.1, CH 5.02
21 54.7, CH 3.19 58.6, CH 3.32 54.7, CH 321
22 2134, C - 210.8, C - 2134, C -
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[ THEER TR AL S THRER
3 3y 3, 3y 3 3y

23 433, CH, 274, 2.08 437, CH, 2.74, 2.08 432, CH, 2.79, 2.09
24 70.0, CH 3.90 69.6, CH 3.94 70.0, CH 3.92
25 39.8, CH 1.90 39.8, CH 1.95 39.8, CH 1.91
26 774, CH 532 81.1, CH 5.32 773, CH 5.33
27 1323, C - 131.6, C - 1323, C -
28 129.8, CH 5.08 132.5, CH 5.00 129.7, CH 5.10
29 349, CH 227 349, CH 2.28 349, CH 229
30 34.9, CH, 2,02, 095 34.6, CH, 1.99, 0.95 34.9, CH2 2.06, 0.97
31 84.2, CH 3.00 84.2, CH 3.00 84.2, CH 3.02
32 735, CH 3.38 735, CH 3.39 735, CH 3.41
33 31.2, CH, 1.97, 1.34 30.5, CH, 199, 1.36 31.2, CH, 201, 137
34 30.6, CH, 1.62, 1.05 30.6, CH, 1.62, 1.05 30.6, CH, 1.63, 1.06
35 245, CH, 175, 143 24.0, CH, 175, 143 245, CH, 178, 1.48
36 11.7, CH, 0.85 117, CH, 0.83 11.7, CH, 0.87
13-0OMe 56.3, CH, 3.36 56.6, CH, 3.57 56.3, CH, 3.39
15-0OMe 57.0, CH, 3.30 57.3, CH, 3.39 57.0, CH, 331
31-OMe 56.6, CH, 3.38 56.5, CH, 3.39 56.6, CH, 3.36
11-Me 162, CH, 0.98 16.6, CH, 1.12 162, CH, 1.00
17-Me 20.4, CH, 0.93 19.8, CH, 0.87 20.4, CH, 0.94
19-Me 15.8, CH, 159 142, CH, 1.63 15.8, CH, 1.60
25-Me 9.5, CH, 0.87 9.5, CH, 0.93 9.5, CH, 0.88
27-Me 14.0, CH, 1.63 12.8, CH, 1.58 14.1, CH, 1.63
E: T EEEERAHIENMRE

+H,0 -H,0

-H,0 +H,0

HASSHEEY

TRGR K

B4 FEEZRNETHTE
Figure 4. Tautomeric equilibrium of ascomycin in solutions
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-2 (3:3:3) , TREREESZHEK
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@ ZNE-0.01 mol/L Bz — &40 (60 :40) ; D
AH: 2 IE-0.01 mol/L W e — S 40 ( B8
pH % 25) (60:40) ; Qa4 A: 6 mmol/L
5 2 /K I M- &R -FF S BCT Lk (81:19) ]
(4:1), WshtdB: 6 mmol/L MR /KIEW [ ZNE-
FILRUT 2R (81:19) 1 (1:4) . A
B, REMIIMHOMERB T FRER. £5
PR SR B e A ko B, LR R A 11 i
TR REFRMERAE, H AR AR
SRR TSR T (TR ) Reds il ek
K (NF01%) 5 FRER SEAMESEN
SEREU M s S R S B R T 4, Ak SR
FBEREANT . ORI B4R 220 nm, il FH B R
VEVE T AT DL RRAR F 2 M 2 15 7 v ) R
Q5 Y D A o 4% JoT W ) T 1l LA B A I B0 7 4
FNZE 0] AR TE Bk Bl i M, BERREE NG R
s AR R & BUR R] S RS S LB 1Y
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