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Scheme 1. Total Synthesis of (+)-Resiniferatoxin (1)*
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Table 1. Optimization of the Pyridinium Salt Photorearrangement®
MeOH
1.2 equiv MeOTf KOH
=13 MeCN, rt hy, it .
rigid molecular skeleton, in which the Cll stereogenic
center-proximal to C1-biased the torquoselectivity
entry wavelength (nm) conen (mM) equiv of KOH time 15a 15b
1 300 24 225 4h 54 11
2 300 12 225 2h 53 11
3 300 6 4.5 1h 52 12
4 254 6 45 10 min 47 12 —» preparative Tlow processing
5 254 12 225 20 min 47 11
6 254 (pyrex tube) 12 225 2h trace® ———— IMIted UV transmission

“Reaction performed on 0.06 mmol scale and set up in the 10 mL quartz test tubes. PNMR yield determined using 1,3,5-trimethoxybenzene as the
internal standard. “Low conversion.

0 >10 equiv ik
NELO L
2) iPrOH/H,0, TFA
“Reagents and conditions: (a) LDA (1.1 equiv, 2.0 M in THF), 7 (3.0 equiv), THF/DMI (4:1), =78 to —40 °C, 1 h, then 25 °C, 30 h. (b) 8 (1.5
equiv), sBuLi (1.4 equiv, 1.3 M in n-hexane), 2-methyl- THE, —90 °C, 15 min, 35% (2 steps). (c) 2,6-DTBP (2.5 equiv), TEAA (1.6 equiv),
TMSOTS (1.5 equiv), BtOAc, —78 to 25 °C, 2 h, then DMAP (S equiv), tBuOH, =78 °C, 15 min, then NBS (3.0 equiv), ~78 to 0 °C, 2 h, 69%.
(d) O, MeOH, —78 °C, then TFA (1.1 equiv), Cu(BF,),'H,0 (1.5 equiv), (NH,),Fe(SO,), (1.2 equiv), =78 to 25 °C, 85%, (e) NISac (1.1
equiv), AcOH, 25 °C, 1.5 h, then H,O (20 equiv), AgOAc (1.0 equiv), AgOTF (1.2 equiv), 90 °C, 6 h, then Nal (2.3 equiv), MeOH, 25 °C. (f)
NaOH (5 equiv), MeOH, 25 °C, 10 min, 77% (2 steps). (g) MeOT (1.1 equiv), acetonitrile, 0 °C, 15 min. (h) KOH (4.5 equiv), MeOH, 254 nm, —
25 °C. (i) AcOH, DCM, 12 h. (j) NaOH, (25 equiv), MeOH, 60 °C, 1.5 h, 52% (4 steps). (k) BF;:Et;O (10.0 equiv), (Me,SiH),0 (S equiv),
DCM, =78 to 25 °C, 16 h, 66%. (1) Boc,0 (1.5 equiv), Et;N (4 equiv), DCM, 25 °C, 3 h, then BzCl (2.0 equiv), SnMe;,Cl, (0.5 equiv), 5 min,
18a, 65%; 18b, 18%. (m) ABNO (0.05 equiv), dMeObpy (0.0 equiv), Cu(MeCN),OTf (0.05equiv), NMI (0.10 equiv), O,, acetonitrile, 0 °C, 40
min, 96%. (n) Isopropenyl bromide (13.0 equiv), fBuLi (26.0 equiv), E;0, —78 °C, 30 min, then 19 (1.0 equiv), —78 °C, 30 min, then NH,CI
(15.0 equiv), H,0. (o) TEA (10.0 equiv), iPrOH/H,0 (3:1), 60 °C, 50 min, 45% (2 steps). (p) BnC(OMe); (5.0 equiv), (+)=CSA (0.2 equiv),
DCM, 25 °C, 1.5 h, 72%. (q) TPP (0.02 equiv), O,, white LED, CD4CN, 10 °C, 40 min, then PPh, (1.2 equiv), 22a, 45%; 22b, 14%; recovered 21,
27%. (r) Sml; (2.0 equiv, 0.1 M in THE), THF, 25 °C, 5 min. (s) P(OEt); (25.0 equiv), tBuOK (10.0 equiv), O, THF/fBuOH (3:1), 0 °C, § min,
23,730% (2 steps); 22a, 34% (2 steps). (t) DBAD (2.6 equiv), homovanillic acid (2.6 equiv), PPh, (2.5 equiv), 0 to 25 °C, L5 h. 74%.

45% N

oL 24NHCl guo-—4 |



大平進

大平進
Total Synthesis of (+)-Resiniferatoxin via a Pyridinium Salt Photorearrangement

Hang Yu, Lingran Kong, Junlong Qin, Zhouyuan Wang, and Tuoping Luo*
Journal of the American Chemical Society  2025, 147, 46, 42164-42169

大平進

大平進

大平進

大平進

大平 進
TRPV1 agonist

大平 進
transient receptor potential vanilloid 1 (TRPV1)

大平 進
Newhouse's protocol

大平 進
protonation of the pyridine :critical to suppress metal
coordination

大平 進

大平 進

大平 進
Woodward protocol

大平 進
rigid molecular skeleton, in which the CIl stereogenic
center-proximal to C1-biased the torquoselectivity

大平 進
imited UV transmission

大平 進

大平 進
preparative flow processing
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singlet oxygen-ene
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protocol from Inoue


