Total Synthesis of Tetrodotoxin
T. Fukuyama, S. Yokoshima et al. , Angew. Chem. Int. Ed. 2020, 59, 6253-6257

TMS OTBS

1) Danishefsky’s diene,

PhMe, 40°C
—_—
o Y O
%_ o
OBn OBn
w0
HO 9) DMP (2 eqg), DCM, . t. HO,,, :
H 10) L-Selectride (2 eq), H
n, THF, -78°C o,
o oH o

d
“, \

AN "N\
7Lo" "OB\n\TMS 7ko“ 'OBn\TMS

11) Ac,O, py, DMAP,
DMF
12) TBAF, THF, 0°C to r.t.

2) L-Selectride, THF, -78°C
3) NaHMDS, BnBr, DMF, r.t.,

then TBAF, 0°C to r.t. >

8) Ti(OiPr),, TBHP,

“ ¢ DCM, 20°C
OH

OTf

4) LHMDS (2.5 eq), TMSCI (2.5 eq),
THF, -78°C, then 1M HCI, 0°C
5) LDA, Comins reagent,

THF, -78°C
s g

6) 1, Pd(PPhj),, LiCl,
THF, reflux

OBn

7) Oy, hv, rose bengal,
EtOH, 0°C H,,

then Zn, AcOH
- .

OBn OBn
13a) Lindlar cat., Hy, MeOH, OH
then Oz, MeOH, -78°C, then PPhyAcQ 17) 3, HgCl,, Et3N, AcO
;43) tl:aICZI%Z,tNaHZSBOgH/H o DCM, r.t. H
-methyl-2-butene, {Bu 2 H,, 18) HCI, THF/H,0, 45° n, 19) HglOg, THF, rt.
> . 18) HCI, THF/HR0, 45°Q 19) HslOg THF, rt o NCbz
152) DPPA, Et;N, PhMe, reflux, . ~ YOAc HO 7 OAc H/
then allyl alcohol, DMAP, 95°C ’N|-|2 N NCbz N
16a) Pd(PPhg),, PhSiH3, DCM.7k R ", o - H BnO H
13b) Cul (5 eq), TMSN3 (10 eq), —— 5(1); aglllp, DCM, r. t.
DMF/MeOH, 100°C I/OBn THF/H,0, 35°C
Sn(n-Bu);
14b) 2, [Rh(COD)CI],, 1
PhMe, reflux &)
15b) PIDA, (o) 0
MeCN/H,0, 65°C ~=N ~OH OH ® OBn
2 OOHo NH, 22) Et;N, MeOH/H,0 Aco AcO H_ NCbz
H/ 23) H,, Pd/C, MeOH N‘/
NHCbz N < N
/& HO HO H BnO OH HO H
MeS~ “NCbz OH
\ 3 ) (-)-Tetrodotoxin




