
SS O

H

Me
TMS

Li

Me

Me

(1.2 eq.)

Et2O
-78 °C

Felkin-Ahn Model?

-50 °C to rt

HMPA

-50 °C to rt

(1.5 eq.)
Cl

O

SS

Me

OTMS

Me

Me
O

76% (d.r. > 20:1)
5.0 g scale, one flask

THF/H2O
rt

80%

Hg(ClO4)2
CaCO3

Rearrangement name?

Me

OH

Me

Me
O

O THF/MeOH
-78 °C

Et2BOMe
NaBH4

Me

Me
OH OH OH

Me

Me

Me

Me

H

HO

HO

OH

Me

Me

CO2H

Nahuoic Acid Ci (Bii)

MOMO O O

Me

Me

MeMe

H

MOMO

MeO
O

HO

Me

+

Me

Alkyne-Alkene
Coupling

fragment B fragment A

Total Synthesis of (-)-Nahuoic Acid Ci (Bii)
Q. Liu, Y. Deng, A. B. Smith, J. Am. Chem. Soc. 2017, 139, 13668.

Synthesis of fragment A:

Model diastereoselective
reduction?

1 2 3 4 5

BF3 Et2O, -78 °C

1. Protection diol
2. Me

O

Me

Me

O

A

Me Li

75% (d.r. = 92:8)

3. MOMCl, DIPEA
CH2Cl2, rt
65% (3 steps)

MOMOMe

Synthesis of fragment B:

O

O

OMeMe
+

OMOM

Me

(1.2 eq.) (1.0 eq.)

O

O

OMe
Me

H

MOMO

Me

95%, 86% ee, single
>98% ee (recrystallization)

cat. (20 mol%)

4Å MS, toluene,
-78 °C to -40 °C

O

O O

O

ArAr

Ar Ar

Ar = 1-Naph

Ti
Cl

Cl

cat. Please, discuss about:

regiochemistry
stereochemistry
Ti catalysis

(try a model)

1. LiAlH4, then 1N HCl
2. TBSOTf, 2,6-lutidine

3. Lindlar cat., H2
45% (3 steps)

O
Me

H

MOMO

Me

OsO4
MeSO2NH2, NMO

THF, H2O, rt

92%

OTBS

PPTS, CH2Cl2, rt

OMeMeO

2. TMSCl, LiHMDS
THF, 0 °C

3. Pd(OAc)2, O2
DMSO, rt

1.

Oxidation name?

6 7 8 9

80% (3 steps)

VinylMgBr
CuBr DMS

HMPA, THF/DMS
-78 °C to -30 °C

62%
10

Me

H

MOMO

Me

OH

O

O

B

Me

1. LiHMDS, then Tf2O, 90%

2. Fe(acac)3 (10 mol%)
Pd(dppf)Cl2 CH2Cl2 (5 mol%)
MeMgBr (4.0 eq.)
THF/NMP, rt, 95%

3. TBAF, THF, 60 °C, 89%

Hydroxyl-Directed Alkyne-Alkene Coupling
and endgame to the synthesis of (-)-Nahuoic Ci (Bii):

Me

H

MOMO

MeO
O

HO

Me

MOMO O O

Me

Me

Me

Me

n-BuLi
(1.2 eq.)

Toluene
-78 °C to 0 °CB

A

Me

H

MOMO

MeO
O

LiO

Me

12

TiCl(Oi-Pr3) (2.2 eq.)
c-C5H9MgCl (4.4 eq.)

Toluene, -41 °C

14
-41 °C to rt

Me

H

RO

MeO
O

Me

Me

H

OR O O

Me

Me

Me

R = MOM

1. olefin metathesis
2. LiBF4, MeCN/H2O
75 °C to 90 °C

3. LiOH, MeOH/H2O
then TFA

61%

24% (3 steps)

Me

Me
OH OH OH

Me

Me

Me

Me

H

HO

HO

OH

Me

Me

CO2H

Nahuoic Acid Ci (Bii)
intermediate


