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Scheme 1. Enantioselective Total Synthesis of (—)-Psychotriadine (1)
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“Reagents and conditions: (a) DABCO (1 equiv), NCS (1.8 equiv), DCM 0 °C, 2 h then 7 (1 equiv), MsOH (0.25 equiv), 0 to 25 °C, 24 h; (b)
TFA:DCM = 1:10, 0 to 25 °C, § h, 40% over two steps; (c) Ti(O-iPr), (3.0 equiv), THE, 130 °C, 20 h, 62%; (d) CSA (2.5 equiv), DCM, —78 °C;
then, O, 1 h, 68%; (e) PANHNH,-HCI (2.5 equiv), 1% H,SO, in 1,4-dioxane, 60 °C, 12 h, 52%; (f) N,H,-H,O (20 equiv), DCM:MeOH = 2:1,
0-25 °C, 4 h; (g) CICOOMe (1.2 equiv), DIPEA (1.5 equiv), DCM, 0 to 25 °C, 1 h; (h) LiAlH, (6.0 equiv), THF, 75 °C, S h, 71% over three
steps; and (i) NCS (1.1 equiv), CHCl;, 25 °C, 10 min, then 60 °C, 3 h, 72%.

~—p PNTN group was used In the enatioselective syntnesis
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Entry Conditions
1 PANHNHyHCI(5 eq), 1.4loxane, 80 °C, 2 days 12
2 PHNHNH;, ACOM,80°C, 24 hrs 12
3 PHNHNH;, q. HySO, (6% W) 4-cloxanoat:1, 80 °C 7 (4%
4 PhNHNH;, aq. H;S0, (4% viv):1,4-dloxane=1:1, 80 °C, 3 days 17 (21%) + 18 (16%)
5 PHNHNH;, 0q. HySO, (10% )1 d-dloxsnos1:1, 60 °C 17 20%) + 18 (20%)
) PhNHNH,, 8q. H,S0, (10% viv):1,4-dloxane=1:1, 80 0 100 °C 18(20%) {)-dihydro (++tetrahyd
7 PhNHNH,, 8q. H,S0, (2% viv):1.4-dioxane=1:1, 60 °C 17 (23%) + 18 (5%) AW chotriadine (1 xa - =)-tetrahydro-
8 PHNHNM,, 0. H;SO, (4% VNJACOH=1:1, 80 °C 17(5%) + 18 (47%) ()psy 0 psychotriadine (25) psychotriadine {(2)
9 PhNHNH;, 8. H;S0; (4% VVEHFIP=1:1, 80 °C 17 (12%) + 18 (15%)
10 PhNHNH;, NPA-3Cy (1.0 eq), Tol, 80 °C, 2 days. 18 (36%) Entry Conditions Results aq. °ACOH
)
11 PHNMNM; HOI (M1 4-dloxane=1:1, 700 7°C, 24 b 18a7%) 1 NaBH,, ACOH, r.t. to 80 °C, overnight 1 (85%) 40% :’?’g (i bt
12 PhNHNH,, BFy*OEt, (10 equiv.), THF, 60 °C 16 (568%) X mn g
13 _PhNHNH;, 1% K804 In 1.4 dioxano, 80 °C 18 W1%) 2 LiBHEt,, THF, -78 to 70 °C, overnight 1 (86%) m
W 7 -Me
N B N " 3 Red-ALTol, it to 100 °C, ovemight 26 (89%) o
. . cr Me~N “NH
W e =g o b 4 LIAIH,4, THF, 75 °C, ovemight 25 (86%) .
NH
2All ions were performed with compound 12 (20 mg, 0.049 5 DIBAL-H,DCM, rt.,05h 25 (91%)
mmol, 1 equiv) and PANHNH, (12 uL, 0.122 mmol, 2.5 equiv) in
solvent (2 mL) and acids indicated in the table entries for 20 h unless K +)-calycanthine (26)
otherwise noted. *Isolated yield. “Monitored by TLC. 8 DIBAL-H, DCM. rt, 15h 2 (39%) *)



大平 進

大平 進

大平 進
Asymmetric Total Synthesis of (−)-Psychotriadine Featuring [3,3]-Rearrangement and Stereo-Controllable Ring-Contraction

Qingxing Yang, Hanyi Ouyang, Haiyong Yu, Fashun Li, and Tao Xu*
Journal of the American Chemical Society  2025, 147, 36, 32370-32376 (Communication)

大平 進

大平 進

大平 進
bis(cyclotriptamine) 
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only bond "a" migrated, due to the more electron-rich C3-carbon.
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S,S configurations of C3 and C3'
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12 steps
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Phth group was used in the enatioselective synthesis
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intermediates S-10 and 10 act as highly effective dual subtype agonists targeting LXR and upregulate protein levels of ABCA1 and APOE, exhibiting potential as the drug lead in developing medicine for Alzheimer's disease.
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the C3-C3' connecting hydrolyzed bis-tryptamines, upon different aminal formation path-ways
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