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1.1 FHEH

DF-1018 £ #4185 1R 0 #3625 G M TR E BRA FD 5 YRE-2020 JéF 78 K AL G M F 5%
HRAFD;DZF-6050 B 245 T M (LB E NS AR A ; AV400 BB 3% 4i {4 (78 E Bruker 24 7))
(DMSO-ds %57, TMS JyHAR) ; Waters Acquity WAH-TRIE B A LCGE B IRFRH 2 7D 5 LC 1260 B RR A
A (EEZEEAFD ‘

(RO-1-ZK8-1,2-2 B (99. 5% B R¥E A 5 XF B R BE & (99 %, E 25 S D) 5 XAl 3L 8 Z e (99 2%,
BT RL TR0 5 3 R (98 %6 ,38 pm (400 B , B Hiz Tk ; 2-F H e me-4-Z B8 (98 %6, MRl T s H &
B T B A 4.

1.2 ERERE
1.2.1  (R)-1-ZREE-1,2- 3 B %) F R A8 AR IR 19 ) 4%

EHARETNS L RS R -1-HH-1,2-2 ~ (200 g, 1. 45 moD) . = Z % (150 g, 1.5 mol)
M TEREAS 7.5 g, 0.03 moDMAZEF£E(2000 mL) H,7E 0 CHEMAT AR, BBENER
sof B 3RS EEAL (290 g, 1. 5 mol) B — & F 42 (3000 mL) YW . M S2 )5 FF E =M 3 h, TLC W[ RTFH| .
A (PE) : 2B ZER(EA) =10 : 1]ER R 584, A 0. 5 mol/L #£L B2 (1000 mL) ¥ K i ¥ » /K A pH
K 6~7, 4 BN, KA & B 4 (1000 mL = 3) ZEHL, & A HLAE, A /K BRER 4R (1000 @) BR KA
PLAHER B K4, BB NG B B (R)-1-F -1, 2- 5% B0 B R B BR R (390 g, 92.2%).'H NMR (400 MHz,
CDCl): 8 7.77 (d, J=8.2Hz, 2H, Ar-H), 7.36-7.27 (m, 7H, Ar-H), 4.97 (dd, J, =8.6Hz, J,=
3.3Hz, 1H, CH-H), 4.15 (dd, J,=10.3Hz, J,=3.3Hz, 1H, CH,-H), 4.05 (dd, J,=10.3Hz, J,=
8.6Hz, 1H, CH,-H), 2.45 (s, 3H, CH;-H). *C NMR (100 MHz, CDCl,); & 145.9, 138.1, 132. 3,
130.0, 128.6, 128.5, 127.9, 126.2, 74.3, 71.9, 21.6. ‘

1.2.2 (R)-2-(4-THE K ZE) HE)-1- K BN #l &

EHAREITAREEEN 5 L AR, B 5 2 (200 g, 1.2 moD) | (R)-1-ZK -1, 2- %5 3-%f !
FETEBRTE (420 g, 1. 44 mol) FIHR M 48 4L F) Bk BR 41 (660 g, 4.8 mol) i A B 2E (3000 mL) /1, 18 il &
100 C, M 10 h J5 & TLC Wi#[JBFF M : PE: EA=7: 1], BB R W E 4, Al 2 mol/L # R (4
1000 mL) YA% R pH K 6-7, 40 A HLAE, IR 28 384y B 28 (2Y 1500 mL) , B H £ —5 C, 2 WA K&
B R T U s — B A 2K (1000 mL) PR M T/ 8] (R)-2-(U-fRFZ HO & H)-1-
HZW(270 g, 79.5%); ESEMS(m/2) : 287[M-+H1*; 'H NMR (400 MHz, DMSO-d6) ; 3 8. 20 (d, J =
8.0Hz, 2H, Ar-H), 7.57 (d, J=8.0Hz, 2H, Ar-H), 7.41~7.31 (m, 5H, Ar-H), 5. 04-5. 02 (m, 1H,
CH-H), 3.27~3.24 (m, 2H, CH,-H), 3.20~3.02(m, 4H, C,H,-H). *C NMR (100 MHz, DMSO-
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d6): & 146.91,146.09,142. 25,130. 57,128. 86,128. 26,126. 37,124. 17,68. 64,53. 92,47. 63,31. 54,
1.2.3 (R)-2-(U-EEXKZHEE)-1- R IWHH &

A BEHNAESHS L RN (R)-2-(4-EEEZEEIHE)-1-FEZFE(200 g, 0.7 moD il
AB| Z (2000 mL)Fizk (1000 mL) BB A W » FEIAGE IR K (60 g, 1 mol), i MR AR (100 mL) J& il #4
F 100 C,TLC W#[BIFH : PE: EA=5: 10, BRI RN 84 1F I8 SR, 18 SR ot 7T B T, BB R &8
VR ZE MR Y Z B RIK , TR AR R A B 2B (2000 mL) HEAT E A4S, IR E AR, I TR R T (R)-2-
(-ERFEZEIER)-1-EZBAT0 g, 95%); ESI-MS(m/2) : 257[M+H]"; 'H NMR (400 MHz, DM-
SO-ds): & 7.33-7. 20 (m, 5H, Ar-H), 6.84 (d, J=12.0Hz, 2H, Ar-H), 6.48 (d, J=8.0Hz, 2H, Ar-
H), 5.26 (s, 1H, OH-H), 4.83 (s, 2H, NH,-H), 4.60 (t, 1H, J=8.0Hz, CH-H), 2.73~2.58 (m,
4H, C,H,-H), 2.52 (d, J=8.0Hz, 2H, CH,-H). ®*C NMR (100 MHz, DMSO-d6) : § 147.02, 145.12,
129. 42, 128. 38, 127. 66, 127. 20, 126.32, 114. 44, 71.95, 58. 11, 51. 76, 35. 68.

1.2.4 K37 DTRE (D B 45

FEI0L RMEBES B (R-2-(W-EEEZE)ZFE)-1-FEZBE(200 g, 0.78 mol) . 2-F B M-4-Z R
(136 g, 0. 86 mol) \TBTU(390 g, 1.2 mol) M = Z % (240 g, 2. 34 moD N A F] N, N-—Hi 2 F B it (2500
mL)#, FEE KR 13 h, TLC B[ ¥ ¢ PE: EA=5: 1] (R)-2-(4-HEEZ ) EH)-1-FEZ BRI
SE4, 18] LR AR A F AL 8 5 W (6000 mL) Pk ¥ SRR, I — & AT 4 (2000 mL x 3) 2B, & H A HLAH,
TR A SR YA B (1000 mL) YRS HLA — K , ZE KR A HLAE o ¥ 7045 ZIOK 5 D1 R KR A FEL 5 PR BB R K 0
BAW Venyon * Vi,o=3 1 1, 1000 mL) H 45 F 15 8 (1 A [ {4 (260 g, 83.9%6); ESI-MS(m/2): 397[M+
H]*; mp 141~144 ‘C (3CHEk 137~139 'CH'Y); 4ifFE > 99. 51 % [ HPLC IH— 4k ¥ : @& 3k Waters Xbridge
Cis#E(4. 6 mm X 250 mm,5 pm) s FENA « B B-BERE £k 28 s (1 ¢ 3) (4 0. 05 mol/L KYBEM — SLREFT 0.5%
W=2Z 8 BB E pH £ 6.0); &M P K 210 nm; A 25 C; % : 1 ml/min]; 'H NMR (400 MHz,
DMSO-ds): 8 7.50 (d, J=8.0Hz, 2H, Ar-H), 7.29 (t, J=8.0Hz, 4H, Ar-H), 7.21 (t, J=8.0Hz,
1H, Ar-H), 7.11 (d, J=12.0Hz, 2H, Ar-H), 6.93 (s, 2H, NH,-H), 6.30 (s, 1H, CH-H), 5. 26(s,
1H, OH-H), 4.60(s, 1H, CH-H), 3.45 (s, 2H, CH,-H), 2.75~2.71 (m, 2H, CH,-H), 2.65 (d,
J=4.0 Hz, 4H, C,H,-H). *C NMR (100 MHz, DMSO-d6); & 168. 71,168. 28,146. 34,145. 08,137. 64,
135.56,129. 25,128. 38,127. 21,126. 33,119. 44,103. 05,71. 93,58. 02,51. 25, 35. 84.
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Study on a New Method for Synthesis of Mirabegron

LI Zhigi'» MAO Longfei’

(1. School of Petroleum and Chemical Engineering, Dalian University of Technology, Panjin 124221, China;
2. School of Chemistry and Chemical Engineering, Henan Normal University, Xinxiang 453007, China)

Abstract: (R)-2-hydroxy-2-phenylethyl 4-methylbenzenesulfonate was synthesized by the displacement reaction of (R)-

1-phenylethane-1, 2-diol with 4-toluene sulfonyl chloride, which was reacted with 4-Nitrophenethylamine to afford (R)-2-((4-

nitrophenethyl) amino)-1-phenylethanol in the presence of K,CO;. Finally, the intermediate products was reduced by Iron pow-

ders and condensation with 2-(2-aminothiazol-4-yl)acetic acid to produce Mirabegron in 58 % total yield.

Keywords: (R)-1-phenylethane-1, 2-diol; 4-toluene sulfonyl chloride; mirabegron



