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Process Improvement on the Synthesis of Telavancin-Derivative of
Vancomycin

Liu, Luo Pan, Min Zhou, Jinshan Yang, Jinwei*
(Zhejiang Medicine Co., Ltd. Xinchang Pharma, Shaoxing 312500)

Abstract This article was the process improvement of telavancin synthesis. The key intermediate N-Fmoc-decyl-amino-
acetaldehyde was obtained through continuous reaction method, followed by one-pot condensation and Mannich reaction.
Telavancin hydrochloride was finnally obtained via reversed phase silica gel. The HPLC purity and total yield of this route
were higher than the existing literatures. It was easy to operate, environmentally friendly, lower costs, and suitable for

industrialized production.
Keywords telavancin; vancomycin; process improvement

K5 HL JJ AL {Telavancin, Nvan-2-( % 5 % %) £, 2 -
20-[(N-JE e 2L ) R IR ) i & & (1)) 2 36 B it
(Theravance) 2> & Al H A 22 11 22 K (Astellas) A &) A 7E I
R — P kA FH B8 B & OB R IR P AR 2R
AT 2009 FAEEE BT, BiEEH TR RONE 4%
JHR TR e 1 7 i 435 ) SR % (cSSST), A K H 8 2% PH % 1 51
FEC PR B, BLFE 4 B (5 70 BK B (P 4R 1 PR R 2 K TR A
i F 4R P MR 8 BR R ) « AR PEBEBR TR . o FLBEEBR TR BL
ek,

FRhi R EE AR S BUIRRE IR AE 2R, 2Bk
AT B AR T RN b K M
(decylaminoethyl), A T4 [ B SEK - 2 LS 0
R ER B PR S 77, TAESS 7 A& B R B SE A o
¥ T Wi PR R 5 (phosphonomethyl), 8 7 /K iE M, o
T AEAAR P R Z Bl 2

X T B K M EE N-(9-77) 2 F A 3 - B R J 4
BE6) Ak, JERFERIPILIZSEE . 2/ N JE R, 498
R B 2-(N-22 B k) 2B, PR A IR-9-7)
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5. %N T B E S DMSO, S N5 57 R e K
WEFE, FAEGVS Yy, HAE—40 CFEHT, XM~ YE
A%, JEAEFRBRG, ASE T TR R EESMR
T8 DABEME I 2 WA — T R SRR I N Sl A Rl s e,
FHFREMENIE)FS 3] N-ZSREEE g —
(4), )52 Fmoc-Cl A9 P2 25  BR /K fEE 406 T 1l 73 N-(9-
2 F H R BRI ) - IE 2SR 25 (6). 2Lk 5 4 UM
A5edr, HREFERFA, 6 K& MK THE /R,
BN T 5 A ER )R A AR AR

ASCAE S A CHR[3~ 81 fk b, XL T 2
A R R HEAT 7 ik, DAIEZS . 2 i — I LG R
N R T R A SR B AL LA 4, B LA SR
N 71348 Fmoc R IE . R /K iR 46 s 15 1) 54 v )
P& N-(9-Zj FE H A B IR )- IE R L 25 (6). 6 N4t E
B 5t E R RS —ERE R AE N2-(IE %
AE)CHE-TIHER®), HE5EHERROS 2 A
SR AR A 1. HARE B2 I Scheme 1.

n-CioHaNH,  + \\j)\ + H, %»n-CmHﬂ\H OCHs Fmoc-c "'C10H21‘,il OCOHCH3 HCI ”'C10H21\,;,’\0HO
2 0~ >cHo & , OCHs  CHCL EmoQCHs  CH,C Ermoc
3 s .
CioHa4
NH

HN

HCHO/DIEA

H3CEI6§\ ﬁi
CH3 O
6
OH
(1) DIEA/DMF (@)

(2) TFA/MeOH, t-BuNHg BH3
(3) t-BuNH,
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Figure 1 Synthesis of telavancin
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1 &R51TR

ISR B S P R A 6 IR, S8 J ik SR A
R BHIIRAEY) 4, WERTIE 98%LL L, 7= i &k Ys
JE AT H AT N0 RN JE8E0 Fmoc fRA 722
PR 7K A4 B S N3 E — S ek R P 58 i, Fmoc fR47
REEUE FAG WU BB IR /K R, B SCmR[3~ 513 E 7
i, WREm, =HUCRIEE 89.3 %CCHAEM: 82.8%,
CHERED: 88.0%).

a6 LHRabEE ST B RE —ikflE T
()4 8, S/ 7ML, LRI SRS A T e -
BT 45, Wi 7 H RSN 2 A0 A5
H5 g, 8 MRS L BEIR (9)4 2 JE i [ A RIS i 5
SRS, SRR C-18 AREERAEJE T 7k
B HMEEY 1, HPLC 46/ 96.2%CCRME: 91.3%C
BRIEM: 91.8% SCHRIED!: 93.6%); LA i & Nl 5
B, BICERN 504%, & T SCERE 40.97% F1
36.3%M.

2 SCIOERSY
21 XE5EH

Agilent 1200 Series B =1 R (i A (36 B 44
BHE A PR /A ]); BrukerAvance 400 Y k%R 3LIRA (15 [
Bruker /A &, TMS N FR); 1200HPLC/6520 Q-TOF %4
JRIE A (G B A BB R A R, IEZS (A % I
WA TR A TR AR, £ = W R4 (P ik %
PR EAL A7 B A 7]); Fmoc-CLORT M AT 2840 3 A BR 2
al); BT B AL R R B 25 T A BR A AD);
BUT R (1H 2L B =R A G R AR, il B R R
(WLERZ5H EH125) ), T R B RR (A M 0 Ak THAR
AR ). SBT3 B 44
22 XWHE
22.1 N-ER A& CEY = FEL(4)09 5 5%

FEh T, ¥ 134.6 g IEZEJEA 149.9 g £ W HI%:
AR T 500 mL FHEEH, BN PA/C(F7KE 50%) 6.7 g,
IR NRERE 1 L EtEd; #EASIET 0.8 MPa,
RRBETHE 45 C, JETIRZAARFF 0.8 MPa; XN 4 h
Ji, TLC BREFSE £ ¢ — LSBT R R IR V(A
) - NCBR TR =1 1]; 38 PA/C, W78 X R,
EFREEYH NN 1.5 L CH,CL #1 1.5 L 2 mol/L HC1 i k%,
SHENE, KEFH 500 mL CH,CL 28, &3FHHL
2, WM EMNEQ L)L EmAEEKe Lk
. ANUHERE RS, S5 a4 g, 102%),
ANaaith BERM N —2 &M, '"H NMR (400 MHz,
CDCly) d: 4.43 (t, J=5.3 Hz, 1H), 3.34 (s, 6H), 2.69 (d,
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J=5.3 Hz, 2H), 2.55 (t, J=8.2 Hz, 2H), 1.43 (brs, 2H),
126~121 (m, 15H), 0.83 (t, J=6.8 Hz, 3H). HRMS
caled for C;4H;NNaO, (M—I—Na)+ 268.2252, found
268.2258.

222 N-(9-Z AT A& # A ER AL TH(6)49 5 m%

#2097 g 2-(IEZE ) LMD — HEEHHCT 800
mL CH,Cl, #1, FUk/AKBHAHE 10 CLLF, W
110.4 g DIEA (N,N-— 5% M%), 15 min W5, #
221.4 g Fmoc-Cl ¥#&T 200 mL CH,Cl,, F¥K/K¥# i
ZIRYH, FBHRE, (FREAST 15C, 1hiT, T
%R R HEEE 30 min 5, TLC &I Fmoc-Cl & N 58 45 [ g
T VCAEE) @ (LR OB =3 1 1]; RN R
I 2 L 2 mol/L HCI ¥k, /rHANLE, /KEFHA 500
mL CH,CL AH, &IFANLE, KIKHKQ L)L
BHIKQ L)%

B HUAIARZ RS BN 713 mL 3R ERFR, 1 h i 5¢E,
FIRM 5 hJE, TLC BREZ 2 JRWE R [BIFFH: VORI
fif) © (IR CHR)=3 © 1]; fERMNAA RSN 1 L KFRE,
SSHAENUZE, KEH 500 mL CH,CL 28 1 Ik, &IFH
HUZ, Kk I FIRRER E 892 L) LU B A& h/K (2 L)k
V. R ZELVE, 1S IR, AFEA388 g,
W% 87.5%). "H NMR (400 MHz, CDCLy) 0: 9.38 (d, J=
117.7 Hz, 1H), 7.76 (t, J=6.8 Hz, 2H), 7.60 (d, J=7.4 Hz,
1H), 7.51 (d, J=7.4 Hz, 1H), 7.44~7.37 (m, 2H), 7.32
(dd, J=11.6, 7.3 Hz, 2H), 4.54 (dd, J=8.8, 5.9 Hz, 2H),
421 (ddd, J=22.7, 14.5, 5.5 Hz, 1H), 3.95 (s, 1H), 3.71 (s,
1H), 3.33~3.18 (m, 1H), 3.18~3.04 (m, 1H), 1.52~1.36
(m, 1H), 1.37~1.14 (m, 14H), 1.15~1.03 (m, 1H), 0.97~
0.79 (m, 3H); *C NMR (400 MHz, CDCly) &: 198.74,
198.50, 156.59, 155.64, 143.89, 143.81, 141.44, 141.36,
127.73, 127.13, 127.09, 124.81, 124.70, 119.99, 67.35,
67.20, 57.52, 56.92, 49.13, 48.84, 47.33, 31.92, 29.64,
29.60, 29.55, 29.35, 28.58, 28.13, 26.73, 26.64, 22.72,
14.17. HRMS: caled for C,;H3;sNNaO; (M + Na) *
4442515, found 444.2518.

223 NM2(ERXAK)THE-7THEFEFHB)WE R

FiRT, ¥ 958.7 g #hER i B R 212 M3 6 L N,N-
RS (DMF) 73 X, SR JS N DIEA, T %
Ja T HEEE 15 ming 00 N-Fmoc-2-(1E 381 3E) 2. B5(388 g,
80 %)I1) 2 L DMF ¥, WEE=iRMiFE20h; MA4L H
5 DA K 294.1 g TFA, $ii3F 30 min JE N 84.1 g Bl kiU
THeEY), FHRAE A4S CRRI3 hy BEEER, AT
fz, J+Z 45 CHRLR M 3 h; 7ESLIREE R 2.5 L 1
mol/L HCI, F1818 I 10% NaCl ¥ 30 L, HEFEHTH
FyiiE, MEZERGAR —10 CHr i, FAR KR --h
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UE, VEURR KGR, T, 5 a G, K ERE T
12 L ZIEH4TH, B8, miE, E9HOEREET
30 CEAETFHIER. (991.5 g, HPLC & & 80%, HHU%
94%). A4tk HE:4 T —2. HRMS caled for CrgH,-
CLN ;054 [M+2HT*" 1630.6289, found 816.3224.
224 N™2-(ERF &) A9 [(N-BEEF L) A F
AT EEFD)H &

FiR N, K27 g @ AR/ HE 50 mL/50 mL
W ZHE 7K, #iE4E 10 min; I 11.3 mL DIEA, i 15
min; JIA N 2-(IEZE ) 23 BRI EE 10 g,
FEERTHE 1 h FENEREE—7 C, B 044 mL
37%MI IS, IR —7 CAAHEFE 12 h, ZHPLC K
DR TR AP 7= 2 B <<2.0%; FEMLIREE T, H 6 mol/L
HC1 ] pH & 2.6, FAZE =R, F£RFEHHE 300 mL
NG, iAWY, Bk, §E. hiE, EUFH OB
U, 25 CHZ TSR, MAME a4k 11.5 ¢ (HPLC &
HY) 80%). A ORI HE i i1l %% 1 5 Ab B JE 15 HE R TT
SRR L 4.6 ¢, HPLC 5 & 96.2%, Y% 53.6%. 'H NMR
(500 MHz, DMSO-dg) 6: 9.38 (brs, 1H), 9.12 (s, 1H), 9.01
(s, 1H), 8.98 (brs, 2H), 8.83 (brs, 3H), 8.62 (s, 2H), 7.89
(d, J=21.5 Hz, 1H), 7.72 (brs, 1H), 7.59 (brs, 1H), 7.49 (s,
1H), 7.40 (brs, 1H), 7.21 (s, 1H), 7.14 (d, J=8.5 Hz, 1H),
7.06 (d, J=8.5 Hz, 1H), 6.84 (brs, 1H), 6.60 (s, 1H), 6.57
(brs, 1H), 6.49 (s, 1H), 5.49 (s, 1H), 5.46 (s, 1H), 5.35 (s,
1H), 5.08 (brs, 1H), 5.01 (brs, 1H), 4.71 (s, 1H), 4.62 (brs,
1H), 4.40 (brs, 1H), 4.30 (t, J=6.0 Hz, 1H), 4.26 (brs, 1H),
4.26~431 (brs, 1H), 4.11 (d, J=6.0 Hz, 1H), 3.95 (brs,
1H), 3.81 (d, J=11.0 Hz, 2H), 3.77 (brs, 1H), 3.65 (s, 1H),
3.56 (t, J=10.0 Hz, 4H), 3.29 (s, 1H), 3.22 (s, 2H), 3.19 (s,
2H), 2.94 (brs, 2H), 2.61 (s, 3H), 1.94 (brs, 1H), 1.84 (brs,
1H), 1.68 (brs, 2H), 1.53 (s, 1H), 1.37 (s, 3H), 1.25 (s,
16H), 1.11 (d, J=5.8 Hz, 3H), 0.92 (d, J=5.7 Hz, 3H),
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0.85~0.87 (m, 6H); °*C NMR (500 MHz, DMSO-d;) o:
172.31, 169.20, 169.12, 167.78, 167.58, 165.86, 159.00,
158.74, 158.54, 158.23, 156.57, 155.53, 148.26, 142.58,
140.15, 136.06, 135.16, 135.14, 131.84, 128.44, 127.55,
127.24, 127.18, 126.55, 126.14, 120.41, 120.05, 119.33,
118.04, 116.78, 115.67, 107.93, 106.13, 105.56, 96.51,
77.04, 76.81, 71.60, 70.20, 69.21, 63.17, 61.96, 61.22,
59.71, 59.32, 59.11, 56.61, 55.14, 53.64, 46.87, 43.12,
43.01, 41.47, 40.10, 40.01, 39.93, 39.84, 39.76, 39.67,
32.37, 32.35, 31.26, 31.18, 28.84, 28.74, 28.65, 28.45,
25.77, 25.49, 23.67, 22.88, 22.14, 22.07, 18.90, 16.84,
13.94. HRMS caled for CgoH;osCLN;;O57P [M+2H]*"
1753.6374, found 877.8266.

# B A Bl (Supporting Information) L& 41 'H
NMR, "C NMR B, X EE AR DL b B AR I 3l
(http://sioc-journal.cn/)_E T %K.
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