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Scheme 1 Conversion of primary amines to the corresponding secondary amines.
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Scheme 2 Structure of alkoxytritylchloride resin 7 and PhTX-343 (8).
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Scheme 3 Reagents and conditions: (a) 1,3-diaminopropane, i-Pr2NEt, CH2Cl2; (b) NsCl, collidine, CH2Cl2; (c) 
10, K2CO3, DMF, 60 °C; (d) 11, K2CO3, DMF, 60 °C; (e) Pd(PPh3)4, pyrrolidine, DMF; (f) 14, THF; (g) K2CO3, 
MeOH; (h) HO(CH2)2SH, DBU, DMF; (i) TFA, CH2Cl2.(75%, 9 steps)



–

–

NsN

n

NsHN

X

n

n = 1: 62%
n = 2: 64%
n = 3: 66%

n = 1: 59%
n = 2: 57%
n = 3: 62%

HO Brn

22a; n = 1
22b; n = 2
22c; n = 3

24a-c 
(X = OH)

23a-c 
(X = Br)

c

d

25a-c

a

b

n = 1: 70%
n = 2: 67%
n = 3: 74%

n = 1: 66%
n = 2: 85%
n = 3: 62%

Scheme 5 Reagents and conditions: (a) 16, PPh3, DEAD, toluene-THF; (b) 1) 17, K2CO3, n-Bu4NI, DMF, 60 °C; 
2) TFA, CH2Cl2; 3) K2CO3, MeOH; (c) Cs2CO3, n-Bu4NI, CH3CN, 60 °C; (d) PPh3, DEAD, toluene-THF.
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Scheme 6 Retrosynthetic analysis of Ephedradine A.
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Scheme 4 Reagents and conditions: (a) NH3 (excess), Et2O (97%); (b) Boc2O, Et3N , DMAP, CH2Cl2 
(95%); (c) 18, DEAD, PPh3, benzene (91%); (d) HSCH2CO2H, K2CO3, DMF (94%); (e) neat TFA (100%).
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Scheme 7 Reagents and conditions: (a) allyl bromide, K2CO3, DMF, 60 °C (99%); (b) diethylaniline, 210 °C (88%); (c) 
p-benzyloxybenzyl chloride, K2CO3, DMF, 60 °C (95%); (d) O3, CH2Cl2-MeOH, -–78 °C; Me2S; (f) MeI, K2CO3, DMF 
(79%); (g) N3SO2C6H4NHAc, DBU, CH3CN (73%); (h) Rh2(S-DOSP)4 (10 mol%), CH2Cl2 (73%), (i) 13, DEAD, PPh3, 
toluene (73%); (j) N3SO2C6H4NHAc, DBU, CH3CN (73%); (k) Rh2(S-DOSP)4 (0.2 mol%), CH2Cl2,, 0 °C to rt (84%, 82% 
de); (l) Ba(OH)2, THF-MeOH (70%).
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Scheme 8 Reagents and conditions: (a) 39, PPh3, DEAD, toluene (96%); (b) PhSH, K2CO3, DMF-CH3CN, 50 °C 
(88%); (c) Me2AlCl, CH2Cl2, reflux (67%); (d) Ac2O, pyridine (88%); (e) methyl acrylate, Pd(OAc)2 (6 mol%), P(o-tol)3 
(18 mol%), Et3N, DMF, 100 °C (84%); (f) BnOCONH2, t-BuOCl, NaOH, (DHQD)2PHAL (8 mol%), K2OsO2(OH)4 (6 
mol%), n-PrOH-H2O (66%); (g) PPh3, CCl4, toluene, 100 °C (87%); (h) Pd/C (20 mol%), HCO2NH4, MeOH, 60 °C; (i) 
BnOH, PPh3, DEAD, toluene, 60 °C (61%; 2 steps); (j) NsCl, Na2CO3, CH2Cl2-H2O (72%).
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Scheme 9 Reagents and conditions: (a) 47, DEAD, PPh3, toluene, 60 °C (95%); (b) PhSH, KOH, CH3CN, 50 °C (93%); 
(c) CbzCl, NaHCO3, CH2Cl2/H2O (91%); (d) CSA, MeOH (94%); (e) NsNH2, DEAD, PPh3, toluene/THF; (f) aq. HF, CH3CN 
(84%; 2 steps); (g) DEAD, PPh3, toluene (77%); (h) K2CO3, MeOH/THF (96%); (i) MsCl, Et3N, CH2Cl2; (j) NaN3, DMF, 60 
°C (82%; 2 steps); (k) LiOH, MeOH/THF/H2O (97%); (l) pentafluorophenol, WSCD•HCl, CH2Cl2 (93%); (m) PPh3, toluene, 
reflux; (n) H2O, CH3CN, reflux (73%; 2 steps); (o) PhSH, KOH, CH3CN, 50 °C (75%); (p) BCl3, CH2Cl2, –78 to 0 °C (73%).




