E78: Total Synthesis of (-)-Tetrodotoxin

1) DCM, MeOH
o then NaBH,, CeCl;-7H,0 OMOM
2) isopropenyl acetate H O 6) n-BuzSnCH,OMOM OH
lipase PS IM Amano, Et3N n-BuLi, THF . ~OH
QTMS T™ST
3) TBS-CI, imidazole, DMF ' 7) 0sO,, NMO OH
o 4) K,COg3, MeOH H : quinuclidine HCI H :
5) PDC, Celite, DMF OTBS  acetone, H,0O OTBS

15) A, EtMgBr, THF
16) H,, Pd/C, quinoline

8) p-TsOH H,0O, CuSO,
acetone, then CrOg3
9) TMSCH,COEt, LDA, THF
10) heat, C6H4C|2
12) CI3CC(O)NCO, DCM 11) DIBAL-H, toluene
then EtsN, MeOH
13) TFAA, i-ProNEt, CH,Cl,

then LiOBu

EtOH, EtOAc
14) OsO,4, NMO, acetone
then Pb(OAc),
A= B= e}
17) CsF, MeCN 77N
18) TMS-CI, imidazole, DMF OTBS Me~ S N N2
19) B, AcOH, EtOH Ts—N |
then aq. HCI = Cl
Me 20) O3, CH,Cl,
then NaH2P04 22) N|C|2, NaBH4, MGOH, CH20|2
NaClO,, t-BuOH, H,O then AllocCl, ag. NaHCO,
then n-BusP 23) Pb(OAc),, MeOH HO

21) BnBr, K,CO3, DMF

AllocHN

T. Maehara, K. Motoyama, T. Toma, S. Yokoshima, T. Fukuyama, Angew. Chem. Int.
Ed. 2017, 56, 1549-1552.

Sparr Group Seminar
10.10.2018
Dominik Lotter



E78: Total Synthesis of (-)-Tetrodotoxin

Me

“"NHBoc

o Me 29) CbzNC(SMe)NHCbz
HgCl,, EtsN, CH,Cl,

24) Pd(PPha),, PhSiHs, CHoCls Mo O
then NaNO,, ag. HCI, dioxane OJ('V'e 27) 2,4,6-trichlorobenzoylchloride Me
25) PPTS, MeC(OMe)s, MeOH \ Et,N, toluene, then DMAP 07/5 NCbz
26) H,, Pd/C, MeOH HOL >0  Me 28) TMSI, MeCN Q 21 B \hebs
H., "*OMe

0]
(0]
Me>&e

32) TFA, H,0, RT
33) NalO,, MeOH, H,0
34) NaBH,, MeOH

NH
HO N

11-norTTX-6(R)-ol

) 30) TFA, H,0, 60 °C
35) TFA, H,0, 60 °C 31) Hy, Pd/C, MeOH

36) H,, Pd/C, MeOH

OH
OH
OOHO H _NH
N

N
HO HO H

OH

(=)-Tetrodotoxin (TTX)

* Puffer fish toxin

* |[solated in 1909

* Inhibitor of sodium channels
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