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Total synthesis of Martinellic Acid

MeO2C\© prz CSA (5 mol%) MeO,C
+ >
NH, D THF, 25 °C

74%
endo/exo = 11/89

(2 equiv.)

1/ Give the Mechanism for the reaction catalyzed by CSA.

TBSO TBSO
HN
BF3+Et,0O :
N S 2a  + MeO,C e
MeO,C. 4 AMS
| \ oTBS —40°C 10 0 °C N OTBS
'O,
Z>NHBoc % Boc
1 2b
a) Boc,0
NaHMDS, THF c) 9-BBN, THF
28 0 °C to 25 °C, 94% o 3 then NaOH/H,0, 81% MeO,C
b) allyltributyltin, d) BnBr, NaH, TBAI cat.
BF4-Et,0, DCM, THF, 45 °C, 71% N
—40°C to 0 °C Boc
4
3 steps
e) TBAF, 99% g) Wilkinson's catalyst MeO,C - 5
- 5 >
) TPAP cat., NMO xylene, reflux , ~~\_-OBn
4 AMS, DCM 82%
MeO,C k) Hy, Lindlar's catalyst
9
l) HCI/MeOH
9 R

Martinellic Acid

2) Give the missing structure (2a, 3, 5 and 9) and the missing conditions (6 to
8).

3) Propose a mechanism for the transformation (1 to 2a+2b)

4) Propose a mechanism for the reaction using Wilkinson’s catalyst in
stoichiometric amount.

5) Propose the reagent for the three last steps of the synthesis.
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Solution:
1) The reaction was performed in anhydrous conditions.

Me020\©\ MeO,C Cbz_ .
Cbz H+  coe NH \©\" ’ !

NHCbz

NHCbz

Masson shown the Povarov reaction could be stopped after the Mannich
reaction when the reaction was performed with electron poor aryl moiety and
ethanol was used as solvent

NH,

\o H+ cat. MeOZC
+ ZNHCbz + W

(G. Dagousset, J. Zhu, G. Masson, J. Am. Chem. Soc. 2011, 133, 14804).

2) and 5)
TBSO TBSO TBSO
|N B0 MeO,C i +  MeO,C b
e e
MeO,C 4 AMS ? 2
\ oTBS —40°C 100 °C .
NHB 47% N~ “OTBS 0TBS
oc (dr4.2:1) Boc
1 2a 2b
TBSO
a) Boc,0O
NaHMDS, THF ¢) 9-BBN, THF

0°C to 25 °C, 94% then NaOH/H,0,, 81%

> M602C
d) BnBr, NaH, TBAI cat.

b) allyltributyltin,
) ally S THF, 45 °C, 71%

BFs'Etzo, DCM,
—40°Cto0°C
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BocN h) Hy, Pd/C

e) TBAF, 99% g) Wilkinson's catalyst MeO,C _—

i) MsCl, EtN
“, ~OBN j)NaN, DVF, 50 °C

f) TPAP cat., NMO
4 AMS, DCM

xylene, reflux

82% N

m) 22, AgNO3 Et3N MeS “
MeO,C MeCN/MeOH (1:2), 56% il VY
> NBoc
n) ag. NaOH-MeOH,
22

0) TFA, anisole, CH,Cl»
(60% over 2 steps)

]
Cﬁ LiBF 4 (3-5 equiv.)

NH "OTBS  pecn, 60°C

COQMe
24% from (E)-7
7 36% from (2)-7
[ TBS(').J ]
’V\~\>’>
N
M+ —

N‘ (\‘~

T //g F:
FEB-"g) OMe hydrogen
bonding

7

4) Mechanism for the Tsuji-Wilkinson decarbonylation was studied by Madsen
and he proposed the following mechanism (JACS 2008, 130, 5206).
o R

| oxidative R
R3P: Rh‘CI R) O/) addition 0
RsP” " "PR, RaP-g-Cl FTSIECR'h;I;R
RP” PRy 'l PRs
L ~PRg
reductive o migratory R O
RaP ;. Cl H elimination Il extrusion
RPMMCO * RT T RfPegyH H gn<PRs
v s
RPT R & PRs

Rh'is square planar
Rh'"and Rh" are square pyramidal
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