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Yet another substrate for the RCM

OPMB

15 mol % OsO4
2 equiv NMO

acetone/water (5:1)
rt, 4h

1.5 equiv Pb(OAc)4
3 equiv K;CO3

benzene
rt, 0.5h

crude dried in a vacuum
dessicator overnight

< 2 g > 1.28 equiv g >
NaHMDS ! QPMB
=

P~ —————— P~
i THF - THF, -78 °C - RT : :
| 0°C>RT ON = OMe -
2h
1.44 equiv 49%
for 3 steps
. . . 1) OPMB
Suzuki coupling and deprotection o
Cl N
Ho |l
MeO
1) 2 equiv ‘BuLi
ether (0.1 M) OTIPS |
-78 °C, 3 min
2) 2.2 equiv B-OMe-9-BBN ﬁ:g;é‘fp’fjﬁgfhguzo
THF added :
degassing (0.01 torr,
78°C—>rt,10min+1h e o ¢ ) OTIPS
| 3) nitrogen gas flow to 2) Pd(OAc), 15 mol %
evaporate the solvent S-Phos 30 mol %
16 iv with (premixed in THF,
'rezgzlgt\:g solution is degassed 3x)
aryl chloride 3)85°C, 12h 74%

10 equiv TBAF
THF, 0°C MeO

OTIPS
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Diol substrate for RRCM

OPMB

2 equiv DDQ

CH,Cl, / pH 7 buffer (20:1), RT 1.5 h

OPMB

10 mol % Neolyst M2
- .,

MeQ'

OPMB

toluene (<0.001 M) MeO
N, sparging
RT, 50,80 C
1h, 2h, 5h S
OH
not found

OPMB

OPMB

trace

59%, impure
multiple peaks ~1-2 ppm

Repurified by prep HPLC
2.5mg, 25%

OPMB

~30%

in any fraction major
by LC-MS
Demethylated substrates for RCM
1) OPMB
(0]
Cl N
Ho
MeO,
1) 2 equiv ‘Buli
ether (0.1 M) X OTIPS |
-78 °C, 3 min
2) 2.2 equiv B-OMe-9-BBN 2 equiv K3PO,nH,0
THF added Gegasang (.07 tor)
| .
T8°C o 10mn+1h  geoeooo oTIPS
3) nitrogen gas flow to 2) Pd(OAc), 10 mol %
evaporate the solvent S-Phos 20 mol % .
1.6 equiv with (premixed in THF, full conversion
o equivwi solution is degassed 3x) 86%
respect to 3)85°C 12h
aryl chloride >
OPMB
(0]
N
| Ho |l
10 equiv TBAF 2 equiv DDQ w
THF,0°C CH,Cl, / pH 7 buffer (20:1), RT1.5h  MeO' MeO
OH N"on
(© %




Demethylated substrates for RCM

OPMB

toluene (0.001 M)
N, sparging

MeO toluene-dg (<0.001 M)
N sparging

1h, 2h, 5h

10 mol % Neolyst M2

10 mol % Neolyst M2

OPMB

not found
in any fraction
by LC-MS

MeO

not found
in any fraction
by LC-MS

OPMB

main spot on TLC

main product
by crude NMR

main product
by crude NMR

Demethylated substrates for RCM

10 mol % Neolyst M2

toluene (0.001 M)
N sparging
80, 2h

a mixture of compounds

Full conversion by NMR.

| tried to separate the

components using prep-HPLC.

Main product found (~2mg), nothing else.

OPMB

0" “NH,
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Masking the a,B-unsaturated amide

OPMB

original RCM substrate

5 mol % Ti(O'Pr)4
6 mol % (-)-DIPT

Me | 2 equiv ‘BUOOH Me.,
\H CH,Cly, -20°C
OH molecular sieves

quenched with
1.5 equiv P(OMe)3

OH

OPMB

o . Me,, H
2.5 equiv trityl chloride o g
1.2 equiv NEt3
4 days oTrt

Several spots on TLC,
very apolar, hard to purify

23% pure
m.p. 123-125°C
[0]?°; +3.8 (c=0.33 CH,Cl,)

Vinylation
Me,, H
° |
J 2 equiv "BuLi 0.5equivCuCN | =\ 20 ® OoTrt Me
/\Sn\/ Pt - Cu-CN 2Li
N neat, RT CTHF \ THE HO
white precipitate, /& C0°C 78C-0°C.2n OTrt
washed with
dry pet. ether (5x), 2 equiv 84%
dried under vacuum,
dissolved in ether
Titration with Ph,CHCO,H
expected: 2.0 M
result: 1.8 M (90% yield)
There is a faster way
1HE ' aldol with
) Evans' aldol wi 0 o
e} (o}
N Xe HoN
o N
o7 A PMBO PMBO
MeO Bn MeO. AlMes, NH,CI MeO,
oTips  2) Protection OTIPS OTIPS
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Preparing the chiral auxiliary

1.1 equiv o
NS IS ..
O}/ZHQ 1) 1 equiv BF5-OEt, Ho\/’l“z 1.1 equiv CDI o\/’lH \)J\OJ\/ O\/'l
HO Bn  2) 1 equiv BH3-SMe, Bn DCM Bn 10 mol % DMAP Bn
NEt;/THF
66% ~80% 2 79%
m.p. 88.5-91°C
Crystals finally? No, not yet
OPMB Solid recrystallized from dichloromethane,
2 equiv submitted for X-ray crystallography, accepted!
Q For some reason it didn't work.
a Recrystallizing again.
NO, |
pyridine
0°C > RT, 3h
0]
O

63%

Can we use an epoxide as a protective group?

X
Shibasaki’s paper OO
OH
Table 1 Optimization of Reaction Conditions® OH
RE(Oi-Pr); (10 mol%) OO

ligand (10 mol%) X
X PhgP(O) (30 mol%) X
o TBHP (12 equi) 0 X=H :(S}BINOL (1a)
[l R o. X = Ph : (S)-6,6'-Ph-BINOL (1b)
N e MS 4 A, THF, rt. N Me X=1 :(5)6,6--BINOL (1c)
H H
Me Me
2a-e 3a-e

Entry Anilide: X Ligand RE Time (h) Conv. (%)° ee (%)°
1 H- (2a) la Sm 36 8 89
2 Cl- (2b) la Sm 30 9 85
3 Me- (2¢) la Sm 30 21 85
4 MeO- (2d) la Sm 30 32 83
5 Me;,N- (2¢) la Sm 30 59 82
6 2e 1b Sm 30 91 84

8¢ 2e 1b Pr 4 95 87

2 Reaction was performed atr.t. with anilide 2, RE(Oi-Pr); (10 mol%), ligand 1 (10 mol%), Ph;P(O) (30 mol%), and TBHP (1.2 equiv) in THF
(0.1 M), unless otherwise noted.

® Conversion yield determined by 'H NMR analysis of crude reaction mixture.

¢ Determined by chiral HPLC analysis using DAICEL CHIRALPAK AD-H or CHIRALCEL OJ-H.

4 THF—toluene = 1:1 was used as solvent.

Chen, Z.; Morimoto, H.; Matsunaga, S.; Shibasaki, M. Synlett 2006, 3529-3532.
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Epoxide as a protective group

10 mol % Pr(O'Pr); OPMB

OPMB 10 mol % (S)-BINOL
/@\ o H _ WmoI%OPPI3 /@\
=
cl H 1.2 equiv ‘BuOOH

powdered 4 A ms
toluene/THF, RT, 15h

1st time: No reaction
2nd time: No reaction

quartet at 3.12 ppm

+ 50 mol % Pr(O'Pr)3 product observed

+1.5 equiv ‘BUOOH <10%
12 h more
To know what to expect
1.1 equiv PMBCI
OH 1.2 equiv K,COg OPMB
5 mol % TBAI
o H 6 mol % 18-crown-6 j\{T
a N™ acetone, reflux, ON a N Xo
+
OH ~35% (pure-looking fractions)
contains ~8% «, B-unsaturated amide
/@\ O H
Cl N)H/\
H
5:1)
Epoxide installation/removal Concellon, J; Bardales, E.
Eur. J. Org. Chem. 2004,
1523-1526
50 mol % Pr(O'Pr)3
OPMB 0 mol % (S}BINOL OPMB OPMB

O H 50 mol % OPPh3

Cl

==

powdered 4 A ms
toluene/THF, RT, 15h

(olefin/epoxide)
isolated: 61:39

crude was almost
the same 60:40

Epoxide installation in the real system

OPMB

50 mol % Pr(O'Pr);
| 50 mol % OPPh3

4 equiv ‘BUOOH
powdered 4 A ms

OR toluene/THF, RT, ON

R=H, TIPS

20 and 40 mg
respectively

4 equiv Sml,
o H 5 equiv HMPA o H
= - =
jv { Cl N/U\.<1 THF, RT, 1h Cl N
AN oo o o

(olefin/epoxide)
sample: 81:19

Few drops taken

from the reaction

mixture, then high
vacuum.

crude: 84:16

No evidence of reaction

Possible reason:
Pr(O'Pr)3 is too moisture sensitive
and the scale is too small.
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