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Abstract

An efficient route for the multikilogram synthesis of a selective Ps;-adrenergic receptor agonist,
ritobegron ethyl hydrochloride (1), was developed by changing the coupling method of 4-
hydroxynorephedrine (2) with phenoxyacetate 3. This new method successfully overcame several
obstacles in the first-generation method via the use of hemiacetal 10, an equivalent of aldehyde 3b, to
couple with 2.

The resulting second-generation method improved the overall yield from 27% to 43%, and the purity
from up to 98.5% to 99.5%. Furthermore, it was effective for 69 kg-scale synthesis, representing a major

improvement over the hundred-gram scale of the first-generation method.
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Scheme 1. Retrosynthetic Strategy for 1
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3a : R = CH,Br (1st Generation)
3b : R = CHO (2nd Generation)

[5i:]

F—RENEDO FRREIT, 3a OGRS LUZEOH v 7Y 7 TRIGER L T
oo BRI A RIS A ZAE S5 2 & MBA MR T 5 71EE LT, 3a0REX L2015
57 x=VT 2 RNTATE R3b b LLITEOEMEERE T 50EDBR &3 HE L7z,

3b DEMLFETIE, A ABREHWTERADTRNT U —F b« 757 b7 2 /LR
mfliZe b Y =T > T v OMBEIE % [E8E LoD, EOAMAEERTE D AMREER D 5,
SHIZ, TATER3D &E—HT I 2 LDETT I /T, 7=z F L7 nm
F3a &2 DN-TIFNMAGIZHAT, HEPOEIIC S D72 8T 52 M TET,

—Ji. Zx==AT R FTAT R REIEROICOGEHERE L, TCICEASRH CMAE N
ELeZ ENHLNTEY, KEMOREN TR INT, TOLDEZT, 7==1LTE LT
LT e R 3b Oftif kil K2 ZEDHM, b LTFOEMETHD (~I) TrEX—L
ORA %%z, BREEDT,

(R - BE]

Tx=)T R FTATE R 3b iR, B-REE L FERO IR 2,5-F L —L (4)
MOERUPNNTa—)L 8 fEH L, T3 —/LORET R OT &4 —/LONKSEC L 015
% Z L& L7 (Scheme2),

NUUAT A= 8, 4 LTV AFY— LT ATFATEEZ— LD KX T L%
METHELNZT7 =) — T &7 uafiEs T L OEESEH 2 LICk Y, BREIE 72% T
57, 8 OIRILAEFE 2 BT L2 /55, TMSCI-Nal-MeCN 382 X v HHOELRIIE b
DS, EhERA A BUERENT O 720121, Bl ki K D UERE B MRS L E TH o2, A
Tl DA R DHEE 20 6 A & — VIRINC X D20 R0 Rl 5k 2 R L, &61c
AT =T TIFENFTARE & 72 o 7o A TV A7 L Ol O 72 1 Fn 71k % ik
L. PAFATE®EZ =V 9 RIRER T 0 7T WA — VIS TR D FiEE L LT,



Scheme 2. Synthesis of Ritobegron Ethyl Hydrochloride (1) — 2" Generation
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