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(+)-pedrolide (1)
Isolated in 2021 from Euphorbia pedroi

A B C D
carane fragment
5-5-6-6—3-fused pentacyclic carbon skeleton

an embedded bicyclo[2.2.1]heptane

Cu(OTH2 (2.6 mol %)

o Oxidant? Feringa phosphoramidite 1) Me3SiOTf, EtzN, CH,Cly,
I jigand ~78°C, 15h ‘
MeOH, 07C, 1 h, 74% MeoZn, =25°C, 15 h, 2) m-CPBA, NaHCO3, -78 °C, 2.5 h,
OMe Oxidative dearomatization 62%, >99% ee then n-BuyNF-3H,0,
2 3 enantioselective 4 -78 10 -20 °C, 1.5 h, 45%; 5

conjugate addition which Named reaction & mechanism?

MgBr
1)\n/9
6

5 THF, -78t0o =20 °C, 1.5 h Et;SiOTf, 2,6-lutidine, Fe(acac)s, PhSiH;, EtOH,
2) EtOAc, sat. aq. NH4CI, rt, 1 h, 59% CH,Cly, =78 °C, 2.5 h, 96%; 60 °C, 20 min, 98%.
5:1dr mechanism?




1
LiN(i-Pry) or LiN(SiMe3), 20-30%
> +
H N
t-BuMeZS|O/Y\o a large amount of
10 unidentified side-products +
9 MeLi, THF-Et,0, 0 °C, 20
min, then 10, -78 °C, 1.5 h,
LiN(i-Pr,), THF, =78 °C, 1 h, then then Me;SIOTH, EtsN, 11 48% 12 30%
> -78°C,2h,
MesSiCl, =78 to =10 °C, 35 min MesSiCl, imidazole, ?
DMF, 0 °C to rt, 40 min, 86%

single diastereomers
(determined by 1H NMR spectroscopy)

Li
ﬁ\b TEMPO (30 mol %)
" 13 R n-BuyNF, THF, -10 °C PhI(OAc),
-78°C,2h, 81% 25 min, 80% CH,Cly, rt, 36 h, 76%
first addition of
7-lithio-norbornadiene to ketones 14 15 16

single diastereomer ('"H NMR
analysis of unpurified reaction mixture)

N-N
2-Py—  H—2-py
N=N g m-CPBA, NaHCO,

MeS0,Cl, Et;N, DMAP

CH,Cly, 0 to 40 °C, 0.85 equiv 18, MeOH, CHxClp, 0°Cto
o/ -
30 h, 60%. O0to4°C,6d, ", 12 h, 80%;
17 then norbornadiene, 19
rt, 36 h

mechanism?

1) HF-pyridine, pyridine,

THF, 0 °C tort, 13 h
which oxidation? °

Me,CuLi, CHy(EtO), ] 2) i-PrCOCI, EtzN,
0t0 50 °C, 30 h, 63% 22 : % CHl2Cla, D 10.50°C,

3) (PhCO),0, pyridine, ) _
22 23 VAP B 1o 20 <0 S0 b ase,,  (+)-pedrolide (1)
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(+)-pedrolide (1)
Isolated in 2021 from Euphorbia pedroi

carane fragment

5-5-6-6-3-fused pentacyclic carbon skeleton
an embedded bicyclo[2.2.1]heptane

Cu(OTH)2 (2.6 mol %)

(0] . O
OH Q Feringa phosphoramidite 1) Me3SiOTf, EtzN, CHoCly, HO
Ph'(OAC)Z N ligand -78°C,1.5h
MeOH, 0°C, 1h, 74% MeyZn, =25 °C, 15h, 2) m-CPBA, NaHCO,, -78 °C, 2.5 h,
OMe Oxidative dearomatization MeO OMe  62%,>99% ee MeO OMe then n-BusNF-3H,0, MeO OMe
2 3 enantioselective 4 =78 to -20 °C, 1.5 h, 45%; 5

conjugate addition

MgBr
1) \"’
6

THF, -78 t0 -20 °C, 1.5 h

2) EtOAc, sat. aq. NH,CI, rt, 1 h, 59%
5:1dr

Et,SiOT, 2,6-lutidine, | Eo0 Fe(acac)s, PhSiHy, EtOH,
60 °C, 20 min, 98%.

5 >
CH,Cl,, -78 °C, 2.5 h, 96%;

N O
©



11

LiN(i-Pry) or LIN(SiMe3), 20-30%
> +
H N
t'BUMeZS'O/\‘/\O a large amount of tBuMesSisy o, o
10 unidentified side-products l_h
9 MeLi, THF-Et,0, 0 °C, 20

min, then 10, =78 °C, 1.5 h,

then Me3SiOTT, Et3N,
-78°C, 2h,

11 48%

LiN(i-Pry), THF, =78 °C, 1 h, then
Me3SiCl, =78 to =10 °C, 35 min

Li
;| 7 t-BuMe,Si TMS,
/4 uivies I\O o

Me3SiCl, imidazole, !

DMF, 0 °C to rt, 40 min, 86%
single diastereomers
(determined by 1H NMR spectroscopy)

TEMPO (30 mol %)

OHHO HO
12 13 - - n-BuyNF, THF, -10 °C‘ H-= R PhI(OAc),
=78 °C, 2 h, 81% 25 min, 80% CH,Cly, rt, 36 h, 76%
first addition of - OTES 7 "OTES
7-lithio-norbornadiene to ketones i OTES OTES
single diastereomer ('"H NMR 15 16
analysis of unpurified reaction mixture)
N—=N
2Py _ 2Py OTES
MeSO,Cl, EtsN, DMAP N=N g m-CPBA, NaHCO3, -

CH,Cl,, 0 °C to
rt, 12 h, 80%;

0.85 equiv 18, MeOH,

q OTES 0to4°C,64d,
"OTES then norbornadiene,
rt, 36 h

CH20|2, 0 to 40 OC,
30 h, 60%.

1) HF-pyridine, pyridine,
THF,0°Ctort, 13 h

Me,CuLi, CHy(EtO), DMP, CH,Cl, 2) i-PrCOCI, Et3N,
0 to 50 °C, 30 h, 63% 22 0°Ctort 3h, 83% © CT%ck, 235)? 50 °C,
. , (]
3) (PhCO),0, pyridine, (+)-pedrolide (1)

DMAP, 0 to 40 °C, 60 h, 45%.



