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Abstract

Objective: In order to establish a new HPLC method for the determination of intermediate 5 of vilan-
terol and its related substances. Methods: The chromatographic analysis was performed on C18 na-
noscopic column (250 x 4.6 mm, 5 pm) with mobile phase acetonitrile (A)-water (B) and isodegree
elution (80% A), and the flow rate was 1.0 min-mL-1. The detection wavelength was 220 nm, and the
related substances were separated by preparative or semi-preparative chromatography. The qualit-
ative and quantitative analysis of intermediate 5 and its related substances was realized by HPLC
and LC-MS analysis. Results: The results showed that the intermediate 5 showed a good linear
relationship in a certain concentration range (Y = 38705X + 21.565), the average recovery was
100.61%~104.81%, RSD < 0.2%, and the repeatability was good (RSD < 0.5%). The solution was sta-
ble within 12 h (RSD < 2.0%). The content of intermediate 5 and its related substances was deter-
mined by this method. The content of intermediate 5 was 98.0%~99.5%, and the total content of ma-
jor impurities was 0.3%~0.6%. The impurity I (RT 1.47 min) was determined to be p-toluenesulfonic
acid by qualitative structural analysis, and the impurity III (RT 2.82 min) was determined to be in-
termediate 4. It is the raw material not cleaned in synthesis. Conclusion: This study provides theo-
retical and methodological support for process optimization, effective reduction or removal of
impurities and quality control of key intermediates.
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1. 5|

4k 2= K¢ & (vilanterol, (R)-4-[2-[[6-[(2,6- — &~ 3) HH]- AR LA £ )-1- 2 2k 2 K ]-2- 12 3 2
Hk]-2-52 H L R T) A2 R B 22 3K s T (GSK) A R R (1 — Pk BU K 3L p2-' E R 33244 (B2-AR) BN 771, B
Bk SCRE L, VRSB IR T8 M B ZE I R AT . 4ESAE T TR R .
PELAR AR AVE I T e R B 5259 [1] [2] [3], HIRAE % & .

GSK AT 2005 FEA T4 245 B (& M T E5[4] [5], H, Laurus S256 5 K H e LRI AR 4k % 45 >4 45
B T LR (R ) A B R AT RA[6]-[11], PR T AR, B 5T TkfEr=. a4 8 A &
L ZH, (B5R)-5-(2,2-— F 3E-4H-1,3- I 4 4438 CUfi-6-28)-1,3 MEMebE-2-i (6) & KB [AlfA 2 —, 1%
rh Bk %2 K R EY, 2-1-1-(2,2- — FJE-4H-1,3- 28 3F S8 438 O -6-38) Z i (GSK i) M ite s R k22 it
— RYIR NG, AR S P B BUR T 25 RS 1 . BB E ARG AR TR T —% 4
RS AR 5 (K 1) 2-(2,2- S FE-4H-1,3-FK9F A AR CU-6-28)-2- R A E A F AT BRE I S
AR BI A 6 skl T2[12] (K 1). Z T aE—EfEE LR RN & —M, /&R, HH
L TR E R, R T RE T, ARGt A A T I ER
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Figure 1. Synthesis process of vilanterol and its key intermediates

Bl =B RAXETEFEGRIZ

Y 22 RKp 2 UL 24 (14 JOT 42 1) A S R R A R R )T o BT SRR =T 5K, ] ik
PR TR R, 2R R 5 R P ARTE 2~3 AN Bl A I [13], IXEEA A T RE S 1F
BEEHNT 5 TF, IHRREAERAT M2 . NIRIEZ A SO 2 4, dr e 2255 % ]
A 5 £ 5 58 7 v DL O R e Ve B BT IR B . HPLC v 5k 24 (Bl ) 44) B FOA SR i e
8 STHLIR I 1) 3 B AT 5E [14] [15] [16]: & BB H AR (LC-MS) AT LASEEIAT KA o2 45 A DI [17]

Yr22 B Ak 5 3 A2 A UG TRIAR AL 20 98.5%, 3 ANZ% I AR 2 A1 1.0%~1.5% [13], # &
G 1 5 R RO P P E A, AR SR FH Y ) % B B v OB e B R R4 5 J R
BT B, —Ir RS maihaA 5 AE N BTN RS, N7, R T B4, AHE(E
Mo F G B2 AE R S HT 31X 9 T2 AN B S T A 1 J s ) B AR B R0 7 VS

2. RIS
2.1, R#E

YRR D P AE 5 (BB EEA R AR, WEIFAEZ) N 98.5%) iR () Ak 1 V6 P fk
7). BEER(ordTal, EZEELERFERA ) it KRR ER). FR(aiSg, EZERLE
RAERAR) (g, EAEBMERTARAR). MALIEB (LR 0.45/0.22 pm, IS
AR ) FHLIESL(JE T 66, 0.22 pm, ). — UM G 1R VR 5 2% (7] e I 6T 0 B A R A R
AF]).

2.2. {X3%

Agilent 1260 = R AR BB (L 08 fELRBLANL. BAIEESR) R 1; C18 44l 73 1141:(250 x 4.6
mm, 5 pum); LC-20A il & (A 3E (% ; C18 YN RE | £ #£(250 x 21.2 mm, 5 um); C18 443 f-il % #+ (250 x 10
mm, 5 wm); RAH RS - DUZAT 5 L 37 BUTE P 5T 1S 5 FH A% (Vanquish Q Exactive Plus, 8 [E ZEER K /R A F]);
MTN-2800W ZW A4 2% B (R BURR 28 MR A PR A7) PHS-25 pH (AR 2GR I A TR A&
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fl); PWNL24ZH/E $5% BT T (BB 48 A R4 7)o
3. FEE%R
3.1. H[EF 5 PRLh

3.11. SireiEEs
C18 4Nt /r M4 (250 x4.6 mm, 5 um); WEIAH: ZHE(A)-7K(B), &5 BEM (80% A); ik 1.0 mL-min*;
R K 220 nm; KRR 30°Cs SRAERFIA]: 10 ming BEFEIARTA 20 pL.

3.12. HIFBEIEEY
C18 4hik il 44 (250 x 21.2 mm, 5 um); FENAH: ZHE(A)-7K(B), 5 FELEMEL(80% A); ik 6.0 mL-min
R 220 nm; #EiR 30°C; SREERA]: 20 min; BEFEAARA 2 mL.

3.1.3. FEF 5 Wkl EaiER

FRELAE 255 % )44 5 45 it 20.0 mg, ANV ENAR 10 mL & f# IR 2.0 mg-mL " (O3, i,
P “3.1.27 FAATH % oy B, A HRASR] o0 H U I TRD I o W T TR B, PR 23 BOIC4E 0~2 miin,
2~4 min. 4~6 min. 6~8 min. 8~10 min. 10~11 min. 11~13 min. 13~18 min I /8] B A BOBEME I, &% BLvk
AR HE “3.1.17 AT T AT HPLC 23 HT, KT & Bese B b R 4, B4l BEIA 3] 99.5% /i f5
MBEMR A I, B, BEE UL EfISEE2 R, RS TS 200 B A 0 b a4 5 v alioo) I .

X ZHE A AR 5 5 it A i) £ 0 vl 1t — 0 SR ati45 B B T A 5 0k B 2t AT HPLC A, dnl&] 2 fir
N, =AU R AR 5 A R IR LS AR YIS, R (RT 4.53 min) g AR 405 2y 98.5%~99.0%, 7%
J% | (RT 1.47 min) iy 0.4%~0.5%, Z%Ji 11 (RT 2.34 min) iy 0.1%~0.2%; i [a]44 5 X HE i oy e T R 40 FEF Py
Fif it T 98.5% 4 1 22 99.5% LA b, W T AR A B B I g S i FH R0 R
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Figure 2. Chromatographic comparison map of intermediate 5 complex-
es before and after purification by preparation chromatography: A (Refer-
ence product after preparation chromatography purification); B (YL-5001);
C (YL-5002); D (YL-5003)

[E 2. dhig)tk 5 &R mBEH & B IERAERERN BIEXTEE: A (FI&
BIEM{LEXT R S); B (YL-5001); C(YL-5002); D (YL-5003)
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3.2. EME 5 SEMESZE

3.2.1. FBi&ACH
Xt B 8 45V RE 2.1 350 I v T A 5 o B B 3 B, RS SRR E , I\ RS A A, B 1.0 mgemL™
R -
PR i FREUT AR 5 & iiE R, REERRE, IINTBIAREM, B 1.0 mg-mL T B
BT RS BB AHIE &, VR B PEX RAR
Xt R TR fi 46 ¥ FREDOGS R BB bR ol B, S ERRSE, IMNTRBIAIA MR, BeK 1.0 mg-mL™ fI¥%
i
3.2.2. BIESHEHS
iR 3.1.1.

3.2.3. FEFWIE

RYGUTE NS BOG R S A A R 0 55V TR B AR B 0.1 mg-mL™t VA, 5 A P IR
AE “3.1.17 a2 4F N H HPLC Al

GEREIR, HRIER 5 IR (B) B itk B SR 2 T AR L W B (] 3), JLARFART IR 4.53 min, ZS VLML
FIFE IR (AR R T V8 (C) R A R R AN TP (4 5 BillE, # “3.1.17 Z% A RGUE M LT
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Figure 3. HPLC chromatogram map of blank solvent (A), reference
product of intermediate 5 (B), and test product (C)

E 3. =ABEFIA). BEE 5 s EB&EB). it (C)NENGERE
BitE

2R ME G R B HR % A B A R R B AR B 2%, MBS BE 4 0.005 mg-mL ™. 0.02 mg-mL ™.
0.05 mg-mL™". 0.08 mg-mL™"\ 0.1 mg-mL™"FI, 1ERIILMER, € “3.1.17 @ik {F A HPLC #&
W, PAEAR(Y) IS IETI AR, REALBR(X) IR, A G PERNA T HE .

Ha A 5 A BAG I LR 7 FE 8 Y = 38705X + 21.565, R?=0.9998, 4% H%H, rhia{k 5 [
0.005 mg-mL ™ % 0.1 mg-mL ' i i Bl A R 56 R )3T

S8 B PRFIRST B = B2 o6 Z e v e fIK R FE AR BN A B A e, £ “3.1.17 b 4% ~ ) HPLC
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R, BLSIN (5 ML) = 3 IR EEAE AR IUBR, SIN (5MELL) = 10 MR FEVE e SR . Hhial4A 5 5t b
BN 0.625 mg-mL™, AHIER M 0.156 mg-mL ™,

T R« A ek 45 VA, FH TR S M A L 1) 46 B 6 435l 0,02 mg-mL ™ [ RE i A, 743117
TR AT N HPLC fnill, AMPRiEiH & &, Dibos & a0 8& R, 115 RSD 8, 4535 RSD = 0.29%,
NT2.0%, KEHATNEEZVEL .

R Mg 43 R — B RE S IR, DKAR VA& & O hy 1hy 2hy 4h, 8h, 12h J51E

“3.1.17 g A N H HPLC A, ARk i R0 R e T R A2 £k RSD%3AIAN R T 2.0%, 2 B (il i S5 06t
MRV AE 12 h WERE .

IR e e AN B B AR AW, VR BRSOV, R IO R S E R N 2 R
WL ARG T IR B R WO A, IR BE 2 3l SPAT =k 1 “3.1.17 ik 444 N A HPLC
R IR A VRS R R IR, TSI IR

SERER, “FHECE )y 102.45%, RSD < 2.0%, F U7 T BRI, 45 RmE 1.

Table 1. Test results of recovery rate

=1 ERERBER

TN B (ng-mL ™) A B (ng-mL™) 14 (%) T35 [ U 2R (%) RSD (%)
5.714 5.987 104.78%
5.714 5.987 104.78% 104.81% 0.05%
5.714 5.993 104.88%
10.000 10.203 102.03%
10.000 10.181 101.81% 101.93% 0.11%
10.000 10.195 101.95%
12.300 12.386 100.70%
12.300 12.330 100.70% 100.61% 0.17%
12.300 12.350 100.41%

3.3. H[EME 5 AR ROHT

3.3.1. HiElF 5 B MBI TRRECA 1

TR 26 At: C18 9N 43 Tk (250 x 4.6 mm, 5 um); FBIAHAN L5 (A)-7K(B), %550 (80% A);
JEiE 1.0 mg-mL™ KK 220 nm; KRR 30°C; SRAERSIA: 10 ming HERERALN 40 pL, AHRE -
FEL I LA RS 1S X FH A

FELLEAETR, BUIE N 0.02 mg-mLt Hral{k 5 & il LC-MS #EAT 08 .

FRAE G B 73BT, RT 2.82 min i K14 4(a)) [M-H] #ERI 2 T & 280.1183, 5rh|altk 4 & i
JR B EI (] A(D)FEXS R, HEM RT 2.82 min JyH[alfk 4,

3.3.2. FEH 5 PHEXERNHIESE
e til) £ (3 2 1 - C18 ik 2 £ FE(250 x 10 mm, 5 pm); BN 25 (A)-7K(B), %5 B3 (80% A):
Vi 2.0 minmLY AR K 220 nm; KRR 30°C;  HEREMARA 2 mLs
FRELAE 255 % )44 5 45t 5.0 mg, INVREENAR 10 mL BCAWKRE 0.5 mg-mL ™ (9w, i, 1Kk HE
“3.1.27 FITR AR AFHEAT 0 4 R A3 B8, HEA 6] A 20 O B B 11K USC B ek ) B, L BVER L4 0~2 min,, 2~4
min. 4~6 min. 6~8 min. 8~10 min. 10~11 min. 11~13 min. 13~18 min I [A] BX N PRSI, & BB i Tl
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s “3.1.17 A NHEAT HPLC 70HT, MUK E % B BLF 2 R L S AR B Ap] X b it 2% i 4k
o R I EL A B R 2 B, B DA SRR AR 2 U0, IR VR B A R EBL, JF T E R TR T
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203 2 2814212 293.1781
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Figure 4. Comparison of synthetic quality spectra between impurity segment and intermediate 4
4. ZeFREEFNRE 4 ARG RIEE X EE

3.3.3. ZR&HSHh
1) #&AEIBERRTEERST
B E SRR R AR 5 2 BURGTRAE “3.3.17 2&4FF, RIS LA 1 (Vanquish Q Exactive Plus)
BT 0T, A% T WS NTEW A AN, @i iR it AN 3R g A vk, B TR (S
R A e A e S S5 M (18], ANHIFFEAE BB /A i Bkl b, 455 R T B S AR BB ) HPLC R
BRI IRLXS b, 33k — 2D R E L 5 R v Al

S,
o
2]

171.1019

100 2602
%0 2407
220~
80 E
2007
% 70 81803
B 60 B1602
§ 0 §14o—
) 01202
= = 3
g 40 S100- 280.1186
© 39 & 802
60=
20 154.9465 e
90.9702 E|
10 El
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Figure 5. Mass spectra of possible impurities

B 5. ATRERYZR BRAYBUEE

ST 78T RT 1.47 min Z2 4 [M-H] #E87 27l & miz = 171.1029 (1 5(a)), ATREN A 5
AR 2R 5T, MRS R AMA 5 AR 2, HENIH x]RS . 7E BT A e A I ) RT 2.82 min (1]
5(b)), ZEA AL S5 L I [M-H] HE6H 27 m/z = 280.1186, HEIKT 24 i B A7 (5 /b & R )k 4.

He 0T FP TR 0T R (A) il 5 6~8 miin 2% BT BURE il (B) IR BEAHIE FORE i, 7E “3.1.17 il 25 H ke
I, BEAT VA OR B IR (RIS B, (B) U O B T 1) 55 508 2 PR (A) VO B I 1) — B, it — AP A A R A 5
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tiZ% 5 1 (RT 1.47 min) At B SRR

B aA 4 £ 5 (C) il B 5 6~8 min 4 BEFE & (B)R FE AT AL &, 76 “3.0.17 ik 25k F A,
HBEATWEOR BRI (DA L, (B)HHAEAE DR BRI 8] 5 (C) S W £ B B[] — B0, WodE— D Al 5 2R
11 (RT 2.82 min) Ay [al44k 4.

28 LC-MS A R [ 5% 4 HT A1 HPLC £R B B IA) X LE, FIW RT 1.47 min (45 1) A% 28684 R , RT 2.82
min (Z2J5 1) yhlalfk 4, JF HiE & et b, e 5okl 25 rp rp e 44 4 5% B il b &

3.4. FEE S REXVRSENE

3.4.1. ks SENE
H1 6 b A RE I AR 0.02 mg-mL ™, 764 3.1.1 "t 444 T A HPLC A, AR 4 26 7 75 F2(Y = 38705X
+21.565) 1M AR B &, AR 2,

342 ZREZEMNE

AR IE B 760 [ S0k f8 % Beik A 0.25 mg-mL ) 6 btk s, I HE—E B MR 100
&%, VE R SRR, BHERER AT 3 Wk, £E “3.0.17 il g N HPLC K, AR HE AN I 1E IR 71
HEXRE, FRRRSE. 4R E 2,

TS 1 DR 0 B X TR [ 18] UK 2R B R A 4590, 40 99 Bl 94 £ > 0.005 mg-mL ™", 0.02 mg-mL ™",
0.05 mg-mL™. 0.08 mg-mL™". 0.1 mg-mL™"FI%, 1ERFILMER, € “3.1.17 @ik {F A HPLC #&
W, PAEFR(Y) A MAFIETIAR, AR O) IR L, UAERIERE 7. BIEFTF(f) = rl (h (a4 5)/r2
(BN (r AR RERER), SR R IER (), RS E. Rk 2.

Table 2. Determination of the content of active ingredients and impurities in 6 batches of intermediate 5

= 2. 6 HkrhiElAk 5 FAYAS KRR ENE

- e L 5 4 (%) B xR A ER T IEIER T
BN+ FRI (%) 2 EE(%) 2 EE(%)
YL-5001 98.43% 0.35% 0.28% 0.20%
YL-5002 98.36% 0.41% 0.31% 0.22%
YL-5003 98.76% 0.43% 0.32% 0.23%
YL-5004 98.25% 0.56% 0.45% 0.32%
YL-5005 98.09% 0.39% 0.31% 0.32%
YL-5006 98.13% 0.41% 0.29% 0.21%

4. i
4.1. Hh[EMAE 5 HPLC I L R iR it it o=

)k 5 DR AR AL (il R F IS B R R 57K IR — SV gz i sh W A4 R0 b )44 5 24T 40 #r
FBM g an sl 6 B, CHEDKEGEMER (AL B C)LLK BRIt B (E) A R T h E) #4 5 #n] LASRAGH AT
O, BRI kIS, A 2~3 NETRENI A TE; fE R EEOKIA R (D) e, BEERE, H
RFETEARIN . 5351, 835 S % il 7 By, 2 BOcR BB Bt i o BEAT U5 73 M Bk 4 DR A7 1R
DR AE ] o 3 SR = 2 BT SRR &R SR B IE - Z2oh ShURMLAR R 7 [14], BRI H 22 oh £
TEBR D, R TG o A RO R %, BRI, SRR LEOK = 80:20 1 NJEEE HPLC SETE. EE ST
i & B 1 2% A
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Figure 6. Effects of different mobile phase compositions and propor-
tions on the separation effect of intermediate 5 and its impurities: A
(acetonitrile:water = 80:20); B (acetonitrile:water = 70:30); C (aceto-
nitrile:potassium dihydrogen phosphate buffer = 70:30); D (metha-
nol:water = 80:20); E (methanol:potassium dihydrogen phosphate buf-
fer = 80:20)

[E 6. TEIRENBLE MK ELBIxTshEs 5 R EZ RS BSHRAIFMN -
A (ZBE:7k =80:20); B (ZF5:7k =70:30); C (Z 5l —S$RE
£h = 70:30); D (FBEg:7k = 80:20); E (EARE:®iER —S4RE il =
80:20)

4.2. ZREHVGAI S

I AR 5 A R BT U R A, HER R A A 5 i AEAE R R4 4, (R3ET HPLC i
RT 1.47 min. RT 2.34 min 558 & 44 06, HEW B85 (044 5 & i it 4T LC-MS 40 BB — 2 1R
PR, BB TR R R s ma ok, BT3RS 2R S B R, w Eod et i) % Bip i 4 € o 2 &
FeJRBL,  ANTIRE & 4% 34T A T 3 47

FRF 1) 2% Bl 1) % (035 25 2 RO EE BE HPLC BIXT L, 7R Bl b 6~8 min BORFERIK, Hr &)
Fe IR R F R RE(RT 1.77 min, FHFESIRESER(S, CREARAIFE 2 5185, S5rh(afk 5 & RT 1.47 min f¢
SERE)AE, A AR N, S5 R 7 R, X EGEAT T, AT AR T A i3 AT A TH A3 AT
DL € B E ZE 2R A, Fofth & 80D BRI B A3 WO 6~8 min 2% s BORE i EAT VB 6 FH 20 A
TS B BCR KL RT 2.34 min (Z&)5 1), Huk$£ELL RT 1.47 min (&) 1) N F 200 Hbr. R4S
SRR T AR = o BT A7 LR JEORE DA B F= 4, 383 HPLC {4 BA B[] % EL AT LC-MS 23 55 1 U6t b 45 0 vEEAT
SEVES T, WRIE T 245 | FIZR BT 1 FIZ5K, Drbialtdk 5 A= T2 iR it 7 3R S 4.
4.3. HElE 5 BXYRESENE

F I B A HE AN INAR IE R 71 Bt B, mTAS A b R BRI S . AR 1 (RT 1.47
min) S22 8 HOAR HORTEER ,  7E QAN T A Z0 O IR L T, AR BUINRS IE PR 1% B B o0 I,
% “3.2.37 S R INE AN X RS BEER I 2k T A, M RE N Y = 53802X + 13.199, R® =
0.9999, AZIEMH T f=0.7194, #ELIEH YIG | kL& & .

DOI: 10.12677/hjmce.2023.114026 221 2tk


https://doi.org/10.12677/hjmce.2023.114026

EHbE 55

300

250

N

o

o
1

100

Peak height (mAU)
g
1

ﬁ%; ;

0 2 4 6 8 10 12 14 16
T(min)
7*: A (6~8 min); B (8~10 min); C (13~18 min).

Figure 7. Superposition diagram of impurity segment
B 7. ZEEEmE

5. &g

A SN PR BRI 4 2R A B R A SR I AR G T, AT T TR
IOUE, 45RRM, ZoNET R, REUE R AL, JEReE Rk 5 5 KR TR 8,
IR 21 1) % B ) 46 i SE I T MR B, BN TR AR 5 gl ik, X B AR BN R
JBEAT e MR E S A AT, BT LC-MS 43T, SR | (RT 1.47 min). RAI445 I (RT 2.82 min)i#kAT
SEVESE K 3T o AT 4E 22 R 26 B OB P R EAT TIRABEAL, N L EMA. AR ERR
I 5T e IR T A ) Joi 42 ) 2 (AL B A R 7 VS
BOM

ANERRE F LTI, FEATTLIERIE . BORWE. BE LT, B85, BB
o EUGERE R 5T A, o TSRS SIS U R HIAT L S AR S S AT R R
R TR SO RFETF IR AR SCEAE T 4G TSR TR N, SRS GETAE 5 BRI 26 78 5250
TR, PrBhIRE L e SR T AR EGEME I H S st NV, 40, ERIE R N E,
S SRR M AR 7= H ) R 2650 [ REEAT 43T o

& H
L B TR E K L 11 (FK20208015) -

SE

[1] Blair, H.A. and Deeks, E.D. (2015) Umeclidinium/Vilanterol: A Review of Its Use as Maintenance Therapy in Adults
with Chronic Obstructive Pulmonary Disease. Drugs, 75, 61-74. https://doi.org/10.1007/s40265-014-0326-1

[2] Rosrigo, G.J. and Plzaz, V. (2016) Once-Daily Fluticasone Furoate and Vilanterol for Adolescents and Adults with Symp-
tomatic Asthma a Systematic Review with Meta-Analysis. Annals of Allergy, Asthma & Immunology, 16, 565-570.
https://doi.org/10.1016/j.anai.2016.03.035

DOI: 10.12677/hjmce.2023.114026 222 2tk


https://doi.org/10.12677/hjmce.2023.114026
https://doi.org/10.1007/s40265-014-0326-1
https://doi.org/10.1016/j.anai.2016.03.035

EHobE 55

(3]

(4]
(5]

(6]
(7]

(8]
(9]

[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Slack, R.J., Barrett, V.J., Morrison, V.S., et al. (2013) In Vitro Pharmacological Characterization of Vilanterol, a Novel
Long-Acting S,-Adrenoceptor Agonist with 24-Hour Duration of Action. Journal of Pharmacology and Experimental
Therapeutics, 344, 218-230. https://doi.org/10.1124/jpet.112.198481

Glaxo, G.L., Box, P.C., Coe, D.M., et al. (2003) Phenethanolamine Derivatives for Treatment of Respiratory Diseases.
WO, 2002GB04140. 2003-03-27.

Procopiou, P.A., Barrett, VV.J., Bevan, N.J., et al. (2010) Synthesis and Structure-Activity Relationships of Long-Acting
2 Adrenergic Receptor Agonists Incorporating Metabolic Inactivation: An Antedrug Approach. Journal of Medicinal
Chemistry, 53, 4522-4530. https://doi.org/10.1021/jm100326d

Perrigo Api Ltd. (2015) An Improved Process for the Preparation of Vilanterol and Intermediates Thereof. WO,
EP3189053B1. 2015-08-27.

FHFEZG TN AT, B E B AR TV S be. — R 22 2 A (Al B Hei] & iR A R [P]. TR E
F], 201410720451.2. 2016-06-08.
R, i P A TS Mo AL BT 7T [D]: [t 2408 3] BFrg: B k2%, 2019.

SRR, Rz, mAE A RS ORI T AR R & R T R[] T E BRZ Tk AR, 2020, 51(10):
1262-1265.

MRIBER. 4E =452 T R & M LSk [D]: [ 22 g 3] st i ERE K%, 2018.

LB E MR RA R, — MR G & RAE RS R iR R J77A[P]. LA, 201910056494,
2019-04-05.

GBS LR 2 PR A AL — [ R A & 2 224 2 o AV 0 J7 93 [P]. i [ 1, 201910056310.
2019-04-05.

T, X, R, SF YRR D S R A AR B ORM B M i i ARG 25, 2021, 9(4):
125-136.

ZWGE, PR3, SKRAEA], 55 HPLC %€ ShMR SR RGO SRR 0], v B BLARS A 25552, 2022, 39(5):
633-637.

ARRAF, #8, 255, HPLC 52 B 5 B MR S WU (18AA) T b EURR 5 2 b R 1) & B B HLAE 26 W R B4 o
R[], A R 24 Tl Ak &, 2022, 53(10): 1494-1498.

PEERYE, RBPE, B, SELC-MS JE WA R IR SRR, Sk s s AL e s AR B i [0).
AR 2452, 2022, 39(16): 2125-2129.

T, R, Fhl, . ARG RE NG R i L R k- T S5 M S TE [J). A T AR, 2021,
41(10): 1796-1805.

B2, TR, Ui, & HPLC RIERFIEEAWI M B R H[I]. 25553k, 2020, 55(12): 2854-2861.

DOI: 10.12677/hjmce.2023.114026 223 2tk


https://doi.org/10.12677/hjmce.2023.114026
https://doi.org/10.1124/jpet.112.198481
https://doi.org/10.1021/jm100326d

	维兰特罗关键中间体含量分析方法及其有关物质研究
	摘  要
	关键词
	Study on the Content Analysis Method of Key Intermediates of Vilanterol and Its Related Substances
	Abstract
	Keywords
	1. 引言
	2. 材料与仪器
	2.1. 试药
	2.2. 仪器

	3. 方法与结果
	3.1. 中间体5提纯
	3.1.1. 分析色谱条件
	3.1.2. 制备色谱条件
	3.1.3. 中间体5的制备色谱提纯

	3.2. 中间体5含量测定方法
	3.2.1. 溶液配制
	3.2.2. 色谱分析条件
	3.2.3. 方法学验证

	3.3. 中间体5相关杂质分析
	3.3.1. 中间体5合成品直接进行液质联用分析
	3.3.2. 中间体5中相关杂质的制备分离
	3.3.3. 杂质结构分析

	3.4. 中间体5及有关物质含量测定
	3.4.1. 中间体5含量测定
	3.4.2. 杂质含量测定


	4. 讨论
	4.1. 中间体5 HPLC测定以及提纯洗脱条件
	4.2. 杂质的结构分析
	4.3. 中间体5有关物质含量测定

	5. 结论
	致  谢
	基金项目
	参考文献

