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Novel Synthesis Route for the Precursor of Telithromycin

CAO Zhilingl’z, YAO Guowei3, LIU Weiweil’z, MENG TaOS(I.School of Chemical Engineering, Huaihai Institute of
Technology, Lianyungang 222005, China; 2.Jiangsu Marine Resources Development Research Institute, Lianyungang 222005,
China; 3.School of Life Science, Beijing Institute of Technology, Beijing 100081, China)

ABSTRACT: OBJECTIVE To study a new synthetic route of the precursor of telithromycin. METHODS  2'-O-acetate-3-
keto-10,11-anhydro-12-0O-acylimidazole-6-O-methyl-erythromycin, the precursor of telithromycin, was synthesized from
3-hydroxy-6-O-methyl-erythromycin by acetylation, oxidation, deoximation, followed by 10,11-dehydration and acylation with
N-acylimidazole. RESULTS The total yield was up to 60.8%. The chemical structures of target compound were confirmed by
"H-NMR and MS. CONCLUSION The novel synthetic route was facile and characterized by less side-effects.

KEY WORDS: 2'-O-acetate-3-keto-10,11-anhydro-12-O-acylimidazole-6-O-methylerythromycin; telithromycin; synthesis
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Fig 1 Synthetic route of the precursor of telithromycin
2 SKIRERSY

2.1 Al

Varian mercury-plus 400 A% i L ARAX (55 [E
Varian A #]); Agilent SL Trap Jit i X %5 (35 [H
Agilent A7) XT-4A TG0 R I A (R BE AR A
BB B 45 /A w]); Shimadzu LC-10 %Y
e OB O A (H AR, BRAME MBI 230
nm, Hypersil ODS (250 mmX4.6 mm, 5 pm),
3-F20E-6-0- AT 8 2 5 () SCHIR[S] 5 1, NS
N - g — 1K el K G a8 O i A4l
2.2 2-LPRIE3-HiFE-6-O-F R & A 9-0(4
1E3E)A5(3)

3-8 HE-6-0-H K20 % % 5(5 gs 8.26 mmol)
BT 30 mL & g, IMAZIRER(1.8 g, 17.6
mmol), =il 3 h 5, AR HORTiR IR S AN v
W KNI ERAK e, /KGRI T4, 1L JE,
PEWE 28T FRPVEMR T 20 mL — T Eeh,
IO T HEEA(2.6 g, 33.1 mmol)Fl Fi4 AL " Hk
(4.7 g, 33.1 mmol), =BEFE MY 6 h(HPLC il
SN2 RT), N 20 mL Z8TRIK, W a0 K RS pH
10, F =& FHEQ0 mL X2)AEH, &IFEHHE, &
IKVE ToKBRIR AN T L. DR IR 25 PRV
3, A, 5.0 g, W 87.7%, mp 238~
241 ‘C. '"H-NMR(CDCl;, 400 MHz), §: 0.86(3H,
t, J=7.4 Hz, CH,CHj), 1.07(3H, d, J=6.9 Hz,
10-CH;), 1.18(3H, d, J=7.8 Hz, 8-CHj3), 1.25(3H,
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s, 12-CH3), 1.32(3H, s, 6-CH;), 1.20~1.32(9H,
m, 2-CH;, 4-CHj;, 5'-CHj3), 1.32~1.59[4H, m,
H-7, H-14, H-4'(ax)], 1.75[1H, dd, J=2.6 Hz,
J=12.8 Hz, H-4'(eq)], 1.95~2.08(1H, m, H-14),
2.03(3H, s, 2-OCOCHj3), 2.15(3H, s, N-OCOCH3),
2.25[6H, s, N(CHs),], 2.69(3H, s, 6-O-CH;),
2.62~2.75(2H, m, H-4, H-3"),3.10~3.15(1H, m,
H-8), 3.33(1H, s, 12-OH), 3.57~3.65(2H, m,
H-10, H-5"), 3.84(1H, q, J=6.8 Hz, H-2), 3.90(1H,
s, H-11), 4.34(1H, d, J=4.5Hz, H-5), 4.41(1H,
d, J=7.7 Hz, H-1'), 4.47(1H, s, 11-OH), 4.75(1H,
dd, J=7.7 Hz, J=10.5 Hz, H-2), 5.27(1H, dd,
J=23 Hz, J=109 Hz, H-13); ESI-MS(m/):
687[M+H]" .
2.3 3-fiF-6-0-H I 5 % (4)

£ 100 mL = FUH I 30 mL FEE, Hide T
AN 3(5.0 g, 7.29 mmol), 40 ‘CHidE 3 h,
MM 20 mL 7K. FIPR(0.60 mL). MV.fini R 44
(3.0g, 28.9mmol), [FIyi2h, AEHEEE, HE
K pH 2 10, M el ik, ik, FKDEE,
T, 13 4, AARA, 3.9 g, 0% 91.3%. 'H-NMR
(CDCl;, 400 MHz), &: 0.86(3H, t, J=7.4 Hz,
CH,CH3), 1.11~1.17(6H, m, 8-CHj;, 10-CH;),
1.22(3H, s, 12-CH3), 1.25(3H, d, J=6.1 Hz, 5'-CHs),
1.28~1.36(6H, m, 2-CHs, 4-CH3), 1.34(3H, s,
6-CHs), 1.34~1.40[1H, m, H-4'(ax)], 1.42~1.55(1H,
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m, H-14), 1.62~1.70[1H, m, H-4'(eq)], 1.70~1.81
(2H, m, H-7), 1.90~2.12(1H, m, H-14), 2.27[6H,
s, N(CHi),], 2.71(3H, s, 6-OCH3), 3.27(1H, s,
12-OH), 3.48(1H, s, 2'-OH), 3.55~3.58(1H, m,
H-5"), 3.86(1H, q, J=7.0 Hz, H-2), 3.89(1H, s,
11-OH), 3.91(1H, d, J=1.0 Hz, H-11), 4.32(2H,
m, H-1', H-5), 5.12(1H, dd, J=2.3 Hz, J=10.9 Hz,
H-13); FAB-MS(m/z): 588[M+H] .
2.4 2-0-L T 3-3-Hid 55-10,11- 5 7K -12-O-BK M 1k
H-6-0-H I %3 (1)

¥ a4k 4(4.5 g, 7.7 mmol)¥E T 25 mL &
gt VKAKBAH, ZEBHINCREO9g, 8.9
mmol), NHER 20K, EH T 4kLidt Y 3 h,
MU RO R S BN ¥ KRR L R £ 3R K
TC/KBR RN T, 398, IRk R ZZ R,
RPIEET 50 mL PY MG, B HE R I CDI1(4.97
g,30.7 mmol), A1 %-10 °C, 22183 N 1.0 mol-L ™"
() NaHDMS DYZMEIR %57 (10 mL, 10 mmol), 4
FRRI RS FE 2 h, Kl S 2218 T 2 = gk 2
I 6 h, 3 0N S AI(0.5 mol-L ™', 30 mL),
M 21 ZEEAE(30 mL X 2), & A HUAH, LKk
LRI EhoKBE . TOKBR RN F4e . L. JE MK
JEZEBRE TG 1, R taflig, 4.1 g, & 75.9%,
mp 164~167 C(CHk[7]: 165~167 C). 'H-NMR
(CDCl3, 400 MHz), &: 0.95(3H, t, J=7.6 Hz,
CH,CHs), 1.13 (3H, d, J/=7.4 Hz, 8-CH3), 1.22~1.24
(6H, m, 5-CH;, 4-CH;), 1.29 3H, s, 6-CHj),
137 3H, d, J=6.9 Hz, 2-CH;), 1.83 (3H, s,
10-CH;), 1.86 3H, s, 12-CHs), 1.52~2.00 (6H,
m, H-7, H-14, H-4), 2.06 3H, s, 2'-OCOCH;),

2.26[6H, s, N(CHs),], 2.60~2.72(1H, m, H-3"),
2.773H, s, 6-O-CHs), 2.88~3.08(1H, m, H-4),
3.10~3.20(1H, m, H-8), 3.46~3.54(1H, m, H-5"),
3.74(1H, q, J=6.8 Hz, H-2), 4.12(1H, d, J=8.6
Hz, H-5), 4.35 (1H, d, J=7.5 Hz, H-1"), 4.74(1H,
dd, J=7.8 Hz, J=10.1 Hz, H-2'), 5.69 (1H, dd,
J=3.2Hz, J-9.8 Hz, H-13), 6.79 (1H, s, H-11),
[7.07(1H, s, H-5), 7.37(1H, s, H-4), 8.09 (1H,
s, H-2)]BkM; ESI-MS(m/z): 706[M+H] .
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