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- isolated in 2005 by Oberlies and co-workers from the Bornean shrub Mitrephora glabra
- anticancer and antimicrobial activities

- embedded oxetane ring

-1,2-diketone

- highly congested hexacycle

- 4 quaternary carbons

- 5 contiguous stereocenters



Carreira 2018:

Retrosynthesis

Diels-Alder
reactions

Synthesis

OTBS

M (2.0 equiv)
NMe,

Rawal's diene
(S,S)-1-Np-TADDOL (20 mol%)
YMe toluene, - 80 °C, 2 days
then Ph3P=CH, (1.5 equiv)
CHO 3 2
-78°Ctort,3h
then 1 M aq HCI, o/n

reagen
CDA (1.2 equiv)
THF, - 78 °C, 30 min

LiHMDS (1.3 equiv)
TBSOTf (1.2 equiv)

then HMPA (1.0 equiv)
Mander's reagent
- 78 °C, 30 min

THF, -78°C,1h

propylene oxide cat.
toluene, 190 °C, 2 days

DIBAL-H (2.1 equiv)
O OH -78°Ctort,3h

>< then aq. HCI, 4 h

o™ OH

Nn X SnBug

\/Y Ve
B (2.0 equiv) @

Ar. Ar

Ar Ar 1) TESCI (10 equiv)
imidazole (20 equiv)

Ar = 1-naphthyl
80 °C, 3.5 days, 81%

S,S)-1-Np-TADDOL . . 0
(5:8y1-Ne 2) DIBAL-H (2.0 equiv) n-BuLi (2.0 equiv)
toluene, -78 °C, 1 h -78 °C, 60 min
then LaCl3-2LiCl (1.5 equiv) CN
-78 °C, 20 min




1) DMP (1.5 equiv)

Me
ethynyl p-tolyl sulfone (1.2 equiv)
SETO. @ LDA (1.2 equiv) CH,Cl,, 0°Clort, 12, 68% PtO, cat., H,

\

2) Me,Culi (5.0 equiv)
Et,0, 0 °C, 9 min, 76%

| THF, - 78 °C, 20 min
CHO

toluene, 0 °C, 9 min

ueo” Prrpest PN
"O-P( ‘H
/\
(50 mol%)
-
-
EtOH-H,0 (4:1),80 °C, 20 h
then KOH (25 equiv)
170°C,3.5h

Et,AICN (10 equiv) (Nagata's reagent) \

SeO, (20 equiv) TMSCHN;, (5.0 equiv)

-
PhMe-MeOH (4:1)
0 °C tort, 165 min

dioxane, 100 °C, 2 h

Name? Mechanism?

87%

Me

TASF (5.0 equiv) Koser's reagent (20 equiv)

>
'
DMF, 15 min DMF, 0 °C, 2 min
Me0,C Me OH MeO,C Me O
| | \ (—)-Mitrephorone A
N+ N
e \s/ ~ F'-Si/
| FI AN
AN
TASF

(Tris(dimethylamino)sulfonium
difluorotrimethylsilicate)
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Carreira 2020:

CO,Me
Me, CO,Me
Retrosynthesis <,
* [3+2] dipolar - X+ T
M Ho M& cycloaddmon H SN -

MeO,C 1 MeO,C R
8 MeYy 2 Me R

Al 3
¥ Me SN Me/\ °
Ve — — 4@ @ - — §

Synthesis

MeO,C pig liver esterase

VN OTBS
HO OH Me0s” Ve

NaOH (1.0 equiv)
pH 7 phosphqte
buffer-DMSO (10:1)

91%

Name? Mechanism?

) PPTS (0.2 equiv)
EtOH, rt, 20 h

) DMP (1.2 equiv)
CHZCIZ, rt, 15 min

BPin
TBDPSO
Me0,CY e
49%

KOtBu (4.0 equiv)
THF, 70 min

3) MePPh3Br (4.5 equiv)

MeO,C_ ,CO,Me
Me +
Me R

[0}

HO 4 OTBS
MeO,C" Me

>99% ee

1) EtzN (1.5 equiv)
CICO,Me (1.5 equiv)
THF, 0 °C to rt, 100 min
2) NaBH, (2.6 equiv)
methanol, 0 °C, 1 h

3) TBDPSCI (1.5 equiv)
imidazole (2.5 equiv)
DMAP (0.2 equiv)
CH,Clp, rt, 9 h




i. TMSCI (1.1 equiv)
imidazole (1.3 equiv)
rt, 6 min

1) DMP (1.1 equiv)
tBuOH (1.1 equiv)
CHyCly, rt, 15 min, 85%

>

Y

o

OH

ii. KHMDS (2.5 equiv)
Comins reagent (2.5 equiv)
-78°C,1h20

ii. HCI 1 M, 10 min, rt

TfO 2) MeLi (4.0 equiv)
THF, -78 °C

3) DMP (1.1 equiv)
tBuOH (1.1 equiv)
CHyCly, rt, 15 min, 52%

1) Zn (20 equiv)

AcOH, 50 °C, 14 h, 65%
2) H,, Pd/C

EtOAc, 15 min, 77%

KOfBu (20 equiv)
O,, THF, -78°C
then PPh3 (5.0 equiv), - 78 °C 8 min then rt 150 sec.

DMP (3.0 equiv)
tBuOH (3.0 equiv)
CH,Cl,, 20 min

L

SiO,, hexane-EtOAc, 15 h

1

BPin
TBDPSOW
MeO,C" Me

Me

single isomer

Pd(PPhs), (2.5 mol%)

sat. ag. NaHCO;
1,2-dimethoxyethane, 85 °C, 65%

2) [Cr(CO)3(n®-Me0Bz)] (20-50 mol%)
acetone, 120 °C, H, 70 bar, 18 h, 93%

i. Meerwein's salt (2.5 equiv)
CHyCly, rt,9.5h

single isomer
ii. TMSOTTf (5.0 equiv)
Et3N (8.0 equiv)

rt, 8.3 h

Me

PhI(OH)OTs (10 equiv)
NaHCO3 (10 equiv)

Y

CH,Cly, rt, 2 min
MeO,C Me o

(—)-Mitrephorone A



SOLUTION
Carreira 2018

LIHMDS (1.3 equiv)
TBSOTF (1.2 equiv)

L
v

Synthesis
OMe
OTBS
(2.0 equiv) o CN
NMe, .
Rawal's diene 0 Mander's o)
reaBem .
(S,S)-1-Np-TADDOL (20 mol%) LDA (1.2 equiv) MeO,C
Me toluene, - 80 °C, 2 days THF, - 78 °C, 30 min 2
CHO then Ph3P=CH, (1.5 equiv) then HMPA (1.0 equiv)
-78°Ctort,3h _ & Mander's reagent _ &
then 1 M aq HCI, o/n = Me -78°C, 30 min = Me
70%, 88% ee 68%, 2:1 d.r.
Ar. Ar
><0 OH
o™ OH
Ar Ar Me 1) TESCI (10 equiv) Me
Ar = 1-naphthyl SETO imidazole (20 equiv) HO
80 °C, 3.5 days, 81%

(S,S)-1-Np-TADDOL

PN
=

desired

A

| 2) DIBAL-H (2.0 equiv)
CHO toluene, - 78 °C, 1 h | CN

89%
28%

(isolated from mixture
1:1.2 with other dia)

C

A/\
Me
N

undesired

THF, -78°C,1h TBSO

WSHBU:;

L (2.0 equiv)
n-BuLi (2.0 equiv)
-78 °C, 60 min
then LaCl3-2LiCl (1.5 equiv)
-78 °C, 20 min

EN

propylene oxide cat.

-

toluene, 190 °C, 2 days

CO,Me

8

(0)

7%

o

CN

5 Me

CO,Me

TBSO

DIBAL-H (2.1 equiv)

-78°Ctort,3h
5 Me

then aq. HCI, 4 h
OH

1) MsCl (2.0 equiv)
Et3N (4.1 equiv)

CH,Cly, 0 °C, 30 min
2)KCN (5.0 equiv)  ©
DMSO, 80 °C, 21 h



Me Me
ethynyl p-tolyl sulfone (1.2 equiv) 1) DMP (1.5 equiv)
SETO 6 LDA (1.2 equiv) SETO, CH.Cly, 0°Clort, 12, 68% PO, cat., H,
» S0,p-Tol - - > —
| THE, - 78 °C, 20 min | = 2) Me,CuLi (5.0 equiv) EtOH, rt
Et,0, 0 °C, 9 min, 76%
| CHO |
OH
93%, d.r. 2:1 d.r. > 20:1

Et,AICN (10 equiv) (Nagata's reagent)
toluene, 0 °C, 9 min

\/ | on
_o” PI"Pt““P\
HZ,
o’ Vi

(50 mol%)

Se0, (20 equiv) TMSCHN, (5.0 equiv)

PhMe-MeOH (4:1)
0 °C to rt, 165 min

dioxane, 100 °C, 2 h EtOH-H,0 (4:1), 80 °C, 20 h

then KOH (25 equiv) NC Me 0
170°C,3.5h

Name? Mechanism?

<

MeO,C Me O

Riley oxidation 76%, d.r. 7.8:1

87% 79%
o)
Ssex H\o’H
0 (OH proton O 0 proton 0] oH 0]
JI\/RZ — - J\/RZ transfer H -H0 , transfer ( 5 R2
R S ——— —> R2 —— RZ ———— 3 gt )R W R
- Ha
Se, Se SeH o
% o 7 o
Me Me
PhI(OH)OTs

TASF (5.0 equiv) Koser's reagent (20 equiv) ]
via

\

DMF, 0 °C, 2 min

DMF, 15 min
Me0,C Me OH M0, Me O
I | \ (—)-Mitrephorone A
N +_N
NS F‘Si/
U 7\
PN

TASF
(Tris(dimethylamino)sulfonium
difluorotrimethylsilicate)
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Me
Carreira 2020: £.aCO,Me
Me, CO,Me
Retrosynthesis K
~=N [3+2] dipolar N TfO
M Me o +
e HO Cl (l) cycloaddition = NG - 78 MeO,C_ ,CO,Me

o Me < \ © ><
M +
Me = e — o TNy — e W
Me R €
MeO,C 1 MeO,C R
O Me'p Me R R

Synthesis

1) TBSCI (1.0 equiv) o
imidazole (1.2 equiv) dimethyl 2-methylmalonate (1.5 equiv)
DMF, rt, 12 h NaH (1.5 equiv) MeO,C pig liver esterase

HO/\/\OH Y |/\/\OTBS y >(\/\OTBS —_—_—— HO o OTBS
2)i. I (1.6 equiv) DMF, 0°Ctort, 16 h MeO,C” e NaOH (1.0 equiv) MeO,C™ “Me
PPh; (1.6 equiv) 66% pH 7 phosphgte
ii. imidazole (2.5 equiv) 91% buffer-DMSO (10:1) >99% ee
iii. substrate

1) EtzN (1.5 equiv)
CICO,Me (1.5 equiv)
Name? Mechanism? THF, 0 °C to rt, 100 min
2) NaBHj, (2.6 equiv)
methanol, 0 °C, 1 h

3) TBDPSCI (1.5 equiv)

CH,Cl,, t, 10 min

/_\ BPin imidazole (2.5 equiv)
Mes—N N~Mes DMAP (0.2 equiv)
T Me CH,Cly, 1t, 9 h
R»‘FI (5.0 equiv) 1) PPTS (0.2 equiv) Y
u s BPin Grubbs Il (10 mol% EtOH, rt, 20 h
c? / en TBDPSO/Y\/\r - ( ) TBDPSOW - TBDPSOWOTBS
PCys MeOC" ‘e Me CHyCl, 50 °C, 3 h MeOC™ Me 2) DMP (1.2 equiv) MeO,C" Me

CH,Cly, tt, 15 min
Grubbs II 49% 75% 3) MePPhaBr (4.5 equiv) 61%
KOtBu (4.0 equiv)

THF, 70 min



i. TMSCI (1.1 equiv)
imidazole (1.3 equiv)
rt, 6 min

1) DMP (1.1 equiv)

ii. KHMDS (2.5 equiv)
Comins reagent (2.5 equiv)
-78°C,1h20

ii. HCI 1 M, 10 min, rt

cl
z 0
[ O -CFs
N hig
N7 ONTN
" Yo
o=s=0
CF,

Comins reagent

1

SN BPin
Me (BuOH (1.1 equiv) Me TBDP;OO/?(\/\r
i e
_ @ CH,Cly, 1t, 15 min, 85% @ G Me Me o single isomer
TfO 2) MeLi (4.0 equiv) TfO Pd(PPhg3)4 (2.5 mol%)
THF, -78 °C sat. ag. NaHCO;
OH 3) DMP (1.1 equiv) Me o) 1,2-dimethoxyethane, 85 °C, 65%

tBuOH (1.1 equiv)
CH,Cly, rt, 15 min, 52%

1) Zn (20 equiv)
AcOH, 50 °C, 14 h, 65%

2) [Cr(CO)3(q6-MeOBz)] (20-50 mol%)
acetone, 120 °C, H, 70 bar, 18 h, 93%
1) TBAF (5.0 equiv)

THF, rt,5h

2) DMP (1.1 equiv)

tBuOH (1.1 equiv)
CH,Cly, rt, 17 min

3) HoN-OH-HCI (1.2 equiv)
pyridine

EtOH, rt, 12 h

4) PhI(OAc), (1.5 equiv)
MeOH,0 °C, 34 min

Et;0(BFy)

i. Meerwein's salt (2.5 equiv)

CH,Cly, rt, 9.5 h
single isomer

2) Hyp, Pd/C
EtOAc, 15 min, 77%

ii. TMSOTTf (5.0 equiv)
Et3N (8.0 equiv)

rt, 8.3 h
'“'E°>>[§ [3+2] cycloaddition: ( Km“
A 1,3-diaxial : \\w;
o %/ interactions \I o
Me ~Me
then PPh; (5.0 equiv), - 78 °C 8 min then rt 150 sec. R w3 [
"

KOtBu (20 equiv)
O,, THF, -78 °C

Me DMP (3.0 equiv)
tBuOH (3.0 equiv)
CH,Cly, 20 min

disfavored favored

PhI(OH)OTs (10 equiv)
NaHCOj3; (10 equiv)

/

Y

MeO,C Me QH

72%, 14:1 dr

o
SiO,, hexane-EtOAc, 15 h

CH,Cly, rt, 2 min

Me0,C Me ¢

MeOz(f Me OH

72%. 1441 dr (—)-Mitrephorone A



