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Study on New Process for Synthesis of Selamectin

ZHONG Xiuwen', ZHANG Lei', HUANG Youchun', LUO Feng', CHEN Ren'er’, YU Yongping",
CHEN Wenteng'" (1. Zhejiang University, Hangzhou 310058, China, 2.Rongyao Biotech, Taizhou 318000, China)

ABSTRACT: OBJECTIVE To improve the synthetic process of selamectin. METHODS  As the starting material, doramectin
was firstly oxidated by manganese dioxide and then the key intermediate 25-cyclohexyl-25-de(1-methypropyl)-5-demethoxy-5-
hydroxyimino-avermectin Bla monosaccharide was obtained via deglycosidation and oximation. Selamectin was prepared by
hydrogenation after recrystallization with acetonitrile and water. RESULTS  The structures of intermediates and product were
confirmed by 'H-NMR, “"C-NMR and HPLC-HRMS, the total yield was 53.2% and the purity of the product was 97.1%.

CONCLUSION
exhibits the potential to be applied for industrial production.
KEYWORDS: selamectin; synthesis; new process
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This synthetic process is charactered by simplified step, simple operation, high yield and lower cost, which
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Y (GEE Agilent A Fl); {44 #E A Phenomenex-
Luna C; (150 mmx4.6 mm, 5 um) {Ai4:; Bruker-
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2.1 25-C e dk-25-25 (1-H P 3L)-5- M 42 -] 4 74
% Bla(3) A%

¥ £ H W £ (50 g, 557 mmol, 4f JF
97.7%) F1 48 T 4% (250 mL) AR =S, $i
PRI, AR E AR (100 g, 1.1 mmol),
FIDEFE 8 hJE, 2 J2 AL AN Ak s 1 4l E
bk R R, ARk IEE . AT UEW,
W B 2 R AR IR A TR 3, 48.6 g, WL
98.1%, 4l 97.6%)., 'H-NMR(500 MHz, DMSO-
d)56.78(dd, J=2.2, 1.4 Hz, 1H), 5.96~5.86(m,
2 H), 5.81(d, J=0.9 Hz, 1 H), 5.78~5.66(m,
2 H), 5.53(dd, J=9.9, 2.5 Hz, 1H), 522(d, J=
2.8 Hz, 1H), 5.15(d, J=8.1 Hz, 1H), 5.05(d,
J=6.0 Hz, 1H), 4.96(ddd, J=16.3, 11.2, 4.7 Hz,
1 H), 4.72(dd, J=41, 1.6 Hz, 1 H),
4.70~4.56(m, 2 H), 3.91(s, 1 H), 3.88~3.80(m,
1 H), 3.75(dq, J=9.3, 6.2 Hz, 1 H), 3.60(s,
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1 H), 3.59~3.47(m, 3 H), 3.31(s, 3 H), 3.30(s,
3 H), 3.29~321(m, 2 H), 3.12(t, J=8.9 Hz,
1H), 2.89(td, J=9.0, 6.0 Hz, 1 H), 2.65(ddd,
J=9.7, 6.8, 2.8 Hz, 1 H), 2.29~2.12(m, 5 H),
2.08(dd, J=12.5, 3.7 Hz, 1 H), 187d, J=
13.0 Hz, 1 H), 1.77~1.72(m, 5H), 1.66(s, 2 H),
1.53~1.48(m, 7 H), 144~127(m, 3 H),
1.27~1.14(m, 6 H), 1.12(d, J=6.3 Hz, 3 H),
1.10(d, J=6.9 Hz, 3 H), 088(d, J=7.1 Hz,
3H), 0.78(q, J=12.1Hz, 1H), "C-NMR(125MHz,
DMSO-d,) 6193.1, 169.6, 142.7, 139.0, 138.12,

1353, 133.8, 1287, 1255, 1227, 1186,
98.1, 958, 95.1, 832, 81.8, 814, 800,
793, 78.1, 772, 760, 69.1, 689, 68.6,
68.5, 67.2, 57.1(2C), 56.3, 55.4, 46.6, 38.6,
36.3, 352, 347, 342, 314, 30.1, 269,
26.7, 265, 258, 204, 18.7, 18.2(2C), 16.9,
15.5, 15.1; HRMS(ESDm/z caled for CyH,,0,,

[M+H]'897.4995, found 897.4991.
2.2 25- R bEdk-25-% (1-H P 38)-5-Ji & - 5-(15
B)-FT4E R £ Bla BBH (4) B95 K

B v ] 4 3(48.6 g, 54.2 mmol) Al AL T P
(300 mL) MNE =%, 30 C FHPEHEE. FEhm
FEHE (19.0 g, 275.3 mmol) % T 27.7 mL /K1, %
B E KRR AR MK RS M EMA R, RO
35hiEti. ¥ 147 g RIREAE T 50 mL K, 2%
PRI AR R o WOR BRI FE MA 200 mL K,
TR 2 h, BREZRAEMAEL, Mk, U8
PERKYESS, BTV Rk E G ER 4, 46.0 g,
LR 109.4%, 4l 79.1%).
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J)-BT 4L % Bla Bl (4) 194tk
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Brif, 2REepidk 2 h, bk, ARBRAEEHE
JEET 4 °C KA, BE 120 b5, g, R
Feoh 2 0 1 RS RUKIR B IR IEE E A,
BT U DF 1S B 0E 1 Bk (247 g, B
53.7%, ZHBE 95.5%). M b g Ak 5 0 A E 45 5
SR Ky 58.7%, 'H-NMR(500 MHz, DMSO-d,)
S11.51(s, 1 H), 593~5.77(m, 3 H), 5.71~
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5.62(m, 2 H), 5.51(dd, J=9.9, 2.5 Hz, 1 H),
5.33(d, J=1.0Hz, 1H), 5.12(dd, J=13.5, 5.2 Hz,
2 H), 496(td, J=11.2, 5.4 Hz, 1 H), 4.70(d,
J=3.0 Hz, 1H), 4.53(s, 2H), 441G, 1 H),
390(s, 1 H), 3.82(td, J=12.0, 11.6, 5.3 Hz,
1 H), 3.68(dq, J=9.4, 62 Hz, 1 H), 3.42~
335m, 1 H), 3.34(s, 3 H), 3.23(d, J=9.9 Hz,
1 H), 3.18(q, J=2.5 Hz, 1 H), 2.90(td, J=9.0,
57 Hz, 1 H), 2.63(ddt, J=9.9, 6.9, 4.4 Hz,
1 H), 227-2.12(m, 4 H), 2.02(dd, J=12.3,
33 Hz, 1 H), 1.90~1.78(m, 4 H), 1.79~1.70(m,
2 H), 1.65d, J=10.1 Hz, 2 H), 1.59~1.39(m,
7H), 1.32(t, J=11.6Hz, 2H), 1.25~1.16(m, 3H),

1.13(d, J=6.2 Hz, 3 H), 1.10(d, J=6.9 Hz,
3 H), 0.87(d, J=7.1 Hz, 3 H), 0.76(q, J=
12.1 Hz, 1 H), "“C-NMR(125 MHz, DMSO-
d)s6170.6, 150.8, 140.2, 137.4, 1353, 1353,
129.9, 128.7, 126.8, 125.6, 122.0, 1185,
958, 95.0, 814, 79.5, 783, 77.1, 76.0,
73.0, 68.9, 68.6, 68.1, 67.7, 57.02C), 46.0,
38.6, 363, 35.1, 342, 31.5, 30.1, 268,
26.7, 26.5, 25.8, 20.5, 18.3(2C), 17.9, 17.0,

15.1; HRMS(ESI) m/z caled for C,,H,,0,,[M+H]
768.4317, found 768.4315.
24 FENWRMNE AL

P rh a4 4(7 g, 9.1 mmol) IR (35 mL)
A RN A, BRI TE 5 A BUR 4 AR AL
7 (0.42 g, 0.45 mmol), % & W48, A 3~
4 bar EEW 3K, BEE 30 °C. 900 rmin' FFh
RBEo SO 8 h Ja RPTIE S HidE, SEHR, 1T
FERN AR, FERBITMA 035 g iGthm, dks:
PPE U h, L 08 RSl 08 S 1 v, U8R e T U
W, 27 gMdh . =S OmA 28 mL H
AR, Al BRI EEE, N 60 C, MIERIE R
ML, P 2 h 5 ARG E =R
g, FHERVERIEDE, HTEDfeEE, 55
HE R 1, 6.4 g, WK 90.9%, 4EE 97.1%).
B2 RICR 52.3%, 'H-NMR(500 MHz, DMSO-
d)611.52(s, 1 H), 5.89(dd, J=14.9, 11.4 Hz,
1 H), 583~5.77(m, 2 H), 5.62(dd, J=14.38,
9.8 Hz, 1 H), 532(s, 1H), 5.10(q, J=4.6 Hz,
2 H), 4.93(tt, J=112, 49 Hz, 1 H), 4.70(d,
J=29 Hz, 1 H), 4.53(s, 2 H), 4.40(s, 1 H),
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3.90(s, 1 H), 3.68(dq. J=9.4, 62 Hz, 1 H),
3.63~3.54 (m, 1H), 3.41~3.36(m, 1 H), 3.34(s,
3 H), 3.18(p, J=2.5 Hz, 1 H), 3.06(d, J=
8.6 Hz, 1 H), 2.90(dt, J=9.2, 6.4 Hz, 1 H),
2.62(ddq, J=13.9, 72, 42, 23 Hz, 1 H),
2.28~2.12(m, 3 H), 2.10~2.03(m, 1 H),
1.89~1.83(m, 3 H), 1.83~1.78(m, 1 H), 1.73(d,
J=10.6 Hz, 2 H), 1.68~1.56(m, 2 H),
1.57~1.34m, 12 H), 128~1.22(m, 1 H),
120~1.04m, 10 H), 0.78~0.68(m, 4 H).
BCNMR(125 MHz, DMSO-d,) 6170.6, 150.8,
140.3, 137.3, 1352, 1299, 126.8, 1256,
122.0, 118.6, 97.5, 95.0, 81.5, 79.5, 78.2,
78.0, 76.0, 73.0, 68.9, 682, 67.7, 67.5,
57.02C), 46.0, 41.7, 38.4, 36.5, 35.5, 35.1,
34.1, 31.1, 30.7, 282, 268, 265, 250,
204, 183(2C), 17.9, 17.7, 15.1; HRMS(ESI)
caled for C,j;H,0,, [M+H]770.4474, found
770.4474,

3 1hig
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Fig. 2 Impurity structure formulas
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Tab.1 Synthesis optimization of intermediate 4

Sy RGN R C g ERRENEN R KR % W%
1 e 25 12 2 55.6 37
2 R 25 12 5 79.1 58
3 R 0 12 5 ND 0
4 DUEPKE 25 12 5 0.50 0
5 DAV 40 12 5 71.7 47
6 VUEMKM 40 24 5 72.4 49
7 FARE 25 24 5 752 55
8 ATHEE 30 35 5 80.6 59
9 ARTEE 40 12 5 79.6 59

TE: AUTEEAE2S CRASHIRE; ND=RIH] .
Note: Tert-butanol was crystalline at 25 °C; ND=Not Detected.

2| 80% LA I, FEZEAFICRIAE] 59%(SE5H: 8), Tt
fe il B T LAAR A R NI ], (H2g RS 2, AR
W, TEJ5 22 sl AL AR rhodE UE 25 2% BT & i a8 3|
USP 42 R DA (SE5% 9). UL, fefd 4%
e DIBUT BRI, 5 i Ehm sz e h Bips i 1k
WF, 7E 30 °C F A 35h,

4a: 'H-NMR(500 MHz, DMSO-d,)511.49(s,
1 H), 5.87(dd, J=14.9, 11.4 Hz, 1 H), 5.82~
573(m, 2 H), 5.68(dd, J=9.8, 1.8 Hz, 1 H),
5.61(dd, J=14.9, 9.9 Hz, 1 H), 5.51(dd, J=9.9,
2.5 Hz, 1 H), 539~533 (m, 2 H), 4.9I(tt,
J=114, 4.7 Hz, 1 H), 4.85d, J=5.1 Hz, 1 H),
452(d, J=2.4 Hz, 2 H), 4.39(s, 1 H), 3.81(t,
J=3.4 Hz, 1 H), 3.80~3.71(m, 1 H), 3.23(dd,
J=10.0, 1.8 Hz, 1 H), 3.18(t, J=2.6 Hz, 1 H),

AR 22 2024 4F 1 H 45 41 355 2 4

2.56~2.51(m,
J=8.1 Hz, 2 H), 2.04(ddd, J=11.9, 4.7, 1.7 Hz,

1 H), 2.27~2.22(m, 1 H), 2.17(d,

1 H), 184(dd, J=25, 14 Hz, 3 H),
1.83~1.73(m, 3 H), 1.66(d, J=10.3 Hz, 2 H),
1.58~1.46(m, 3 H), 1.45(s, 3 H), 1.38~1.27(m,
2 H), 1.22~1.14(m, 3 H), 1.06(d, J=6.9 Hz, 3
H), 0.88(d, J=7.0 Hz, 3 H), 0.75(q, J=12.1 Hz,
1 H); “C-NMR(125 MHz, DMSO0-d,)5170.6,
150.8, 139.8, 1398, 137.9, 1352, 1298,
128.7, 1269, 1249, 1222, 1172, 95.8, 79.4,
772, 763, 73.1, 688, 68.1, 67.8, 46.0,
40.9, 38.6, 36.1, 342, 31.6, 30.1, 26.9,
26.7, 26.5, 258, 19.9, 17.92C), 16.9, 14.7;
HRMS(ESI) caled for C,H,NO,M+H]'624.3531,
found 624.352 8,

4b: '"H-NMR(500 MHz, DMSO-d,)d5.95~5.85
(m, 2H), 5.79(s, 1H), 5.77~5.71(m, 1H), 5.68
(dd, J=9.8, 1.9Hz, 1H), 5.52(dd, J=9.9, 2.5Hz,
1 H), 5.17~5.11(m, 1 H), 5.10(d, J=5.7 Hz,
1 H), 4.96(tt, J=11.5, 4.7 Hz, 1 H), 4.70(d,
J=33 Hz, 1 H), 4.69~4.57(m, 2 H), 3.90(s,
1 H), 3.84(dd, J=8.3, 3.7 Hz, 1 H), 3.67(dp,
J=8.8, 6.2 Hz, 1 H), 3.59(s, 1 H), 3.51(p, J=
2.5Hz, 1 H), 3.43~3.36(m, 1H), 3.35(s, 3 H),

331(s, 1 H), 3.29~3.19(m, 1 H), 2.90(td,
J=9.0, 5.7 Hz, 1 H), 2.64(ddd, J=9.8, 6.9,
29 Hz, 1 H), 2.282.14m, 4 H), 2.08(ddd,

J=11.8, 4.6, 1.7Hz, 1 H), 1.90~1.84(m, 1 H),
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1.81~1.71(m, 5 H), 1.67(d, J=7.6 Hz, 2 H),
1.57~1.50(m, 3 H), 1.48(s, 3 H), 1.46~1.39(m,
1 H), 132(td, J=10.6, 9.7, 4.8 Hz, 2 H),
1.23~1.16(m, 3 H), 1.13d, J=62 Hz, 3 H),

1.10(d, J=7.0 Hz, 3 H), 0.88(d, J=7.1 Hz, 3 H),
0.77(q, J=12.1 Hz, 1 H); “C-NMR(125 MHz,
DMSO0-d,)5170.8, 150.8, 140.3, 137.3, 135.1,
129.9, 126.8, 1259, 122.0, 118.6, 973, 95.1,

81.4, 79.5, 782, 78.0, 76.0, 73.0, 689,
68.2, 67.7, 67.5, 57.02C), 46.0, 41.7, 38.5,
36.5, 35.5, 353, 34.1, 310, 30.7, 283,
26.8, 26.6, 25.0, 204, 18.5(2C), 179, 17.6,
15.1; HRMS(ESI) caled for C,Hg,O, [M+H]

753.4208, found 753.4202,

4c: HRMS(ESI) caled for C;H,O4[M+H]
609.3422, found 609.3418,

4d: HRMS(ESI) caled for C,H,NO,[M+H]*
800.4580, found 800.4567,

4e: HRMS(ESI) caled for C,H,,NO,,[M+H]"
828.4893, found 828.4887,

4f: HRMS(ESI) caled for C,HgNO [M+H]"
786.4423, found 786.4413,
3.2 ik 4 BESS IR R

DAL AT ] = R R A AR A, B
A BRI SIaE, 1R S AR FRA AL
A A — DR AR

FETRIE IS RIET, B BT T — iR
By, PEAE 60 C MELE FRRE . STk rh 2408 H
B CNE. NEEE HORE S M, (B —F 5
MELABR EAR T2 A% it . PRI, 28538 J e W
T TIREHEN, Wk 2, CFEFKEREAS,
B ONEKBRTRLL, 45 5 BIRTE S FK AR
Fehy 22 T, WAl 42 B 48%, 4l B 4
96%. AREEIGMUKAT L], WeR JAEE T 1%, (3
HUPERE R 95%. P, HEEECNEFIK (22 1) ik
RELS AR
3.3 Ak AL

i 1,2- A OB ERA, ROVBTAE, H
PR TIRJE 2 A SRR Y, R,
1A 4 7E R s i 22, ORI S
FOE 22 h FOBMIS A 28%. 7EH BERITN R, B
BB, 29 8 h AT LU N SE 4, HARR A HAh Ay
Fe A . PIILE R . AR SO )
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Tab.2 Recrystallization optimization of intermediate 4

YRR ZRETEELR
o A (AR PR L

RER /LI % /%
1 2 R 94.0 50
2 PUSIRI © =2 : 4 i - -
3 HR =212 LIEIN - -
4 A ZlE=2: 2 E=Sltli] 94.8 42
5 2 K=2:05 pesLitlid 95.8 42
6 W k=211 Bk 95.9 438
7 W k=32 AR 95.0 49

A5 38 35 R S B TR B I Ak — B vk A
[ {4 4 25 kT SEOmE O, $RAE TR
ZhiE R NIEEL, 284k — 8k B s LA A
b =25 B I il & ZE T B R A BT IS 2 FIET T
2, BIBCRIL 52.3%, FEWIAERE 97.1%, HRlEMA K
7= %) 38 i+ HPLC-HRMS, 'H-NMR #il *C-NMR it
TT7TRAE, T LSRG . BAERME, Yo
. BUAREAR, SEEER  E 25 LER (>96%),
AR Tl AR = 09 1
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