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Thionium lon initiated Medium-Sized Ring Formation: The Total Synthesis of Asteriscunolide D

3) 1, CH,Cl,
1) 2eq. thiophenol molecular seives
O 15 mol% BF;.0OEt, A 4) Me;0BF,, CH,Cl, B 1 |
0 0 2) TMSOTY, iPr,NEt then iPr,NEt ~o- S\ BFY
\)l\/ Y - , -
CaoH35055,5i m/z = 246.1256

1H NMR 4.85 (g, J = 7.0 H2)...
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3) 1, CH,Cl,
1) 2eq. thiophenol molecular seives

O 15 mol% BF;.0OEt, A 4) Me;0BF,, CH,Cl, B 1 |
0 0 2) TMSOTY, iPr,NEt then iPr,NEt ~o- S\ BFY
\)l\/ g > r
\
O

C3oH35035,Si m/z = 246.1256
1H NMR 4.85 (q, J = 7.0 Hz)...

O 1) 2 eq. thiophenol,
% 15 mol% BF-OEt, 2) TMSOTY, iPr,NEt
\)v g > >
] 4 79 % 90%
84% ee 5 ph 1H NMR 4.85 (q, J = 7.0 Hz) <ph

(19) An enolization model consistent with the observed Z-selectivity
avoids steric interaction of the methyl group with the nearly coplanar
vinyl hydrogen atom compared to a lone pair of electrons on oxygen as
depicted in i.

H_._Me _.SiMe,

‘s_"-»‘::» ‘/' = .
W2 0 10

H
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3) 1, CH,Cl,
1) 2eq. thiophenol molecular seives
O 15 mol% BF;.0OEt, A 4) Me;0BF,, CH,Cl, B 1 |
Q O 2) TMSOTY, iPr,NEt then iPr,NE ~o-SU BFY
\)l\/ g - , -
C3gH35055,Si m/z = 246.1256
Y 1H NMR 4.85 (g, J = 7.0 H2)...
1) 2 eq. thiophenol, O
0 . . OTMS 0
15 mol% BF; OEt, 2) TMSOTT, iPr,NEt
> > N F V/
79 % 90% PhS
SPh SPh

3) 1, CH,Cl,,
molecular sieves

32-41%
84% ee* - -

*Could be improved to >98% ee on recrystallisation

4) Me;0OBF,, CH,Cl,
then iPr,NEt

> Asteriscunolide D

82%
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3) 1, CH,Cl,
1) 2eq. thiophenol molecular seives

O 15 mol% BF;.0OEt, A 4) Me;0BF,, CH,Cl, B 1 |
0 0 2) TMSOTY, iPr,NEt then iPr,NEt ~o- S\ BFY
\)l\/ Y - , -
C3oH35035,Si m/z = 246.1256
\
0]

1H NMR 4.85 (g, J = 7.0 H2)...

Points to note:

1) Use of thionium ions as ‘super-carbonyls’

2) DMTSF has also shown remarkably chemoselective activator for
the thioketal moiety in some acid sensitive compounds

3) Diastereoselective macrocyclisation to give usually difficult to form
medium-sized ring

4) Stereoselective (E) olefin formation in final product, in accordance

with the Hofmann elimination rule
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Electrophilic Rearrangements of Chiral Amides: A Traceless Asymmetric a-Allylation

O\/ﬁ\ 1) Tf, 0O, 2-fluoropyridine, O\;Nié 2) K-selectride
CH,Cl,, 0°C, 12h | p-Ph C
N/k/Ph oLy - : o) then H,0 >

5 m C,,H,0
I8
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O\/ﬁ\ 1) Tf, 0O, 2-fluoropyridine, O\;Nié 2) K-selectride
CH,Cl,, 0°C, 12h | /-Ph C
N/'\;/Ph 2t - : o) then H,0 >

I 0 m C11H180
I§

1) Tf,0, 2-fluoropyridine, oTf \N+J\|“\Ph N\ \
J\/Ph CH2C|2, 0°C, 12h NS +J\/ Ph C | N O\/«
: N —» | —» =T "eph

2) K-selectride

then H,0 O\/ﬁ\
> <" H

86% over 2 steps r_
91% ee |
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O\/ﬁ\ 1) Tf, 0O, 2-fluoropyridine,
CH,Cl,, 0°C, 12h
N/'\./Ph 2~12 -
0
IS

Extensions to the methodology:

. o "f1ph y . OH
i

42%, 92% ee (
I

1) Tf,0O, 2-fluoropyridine
CH,Cl,, -10°C, 12h
2) K-selectride then H,0

OUSY = O
N™ Y Ph 829, d.r.5.3:1, 93% ee

I3
\K/\

\N+ 2) K-selectride
L7"Ph thenH,0
0 2 >

C

C11H18O

K-Selectride: H.C  CHa

HSC\/\E_)\/CHS
K __CH;
HaC

eBorohydride reducing agent

e N- (Sodium) and L- (Lithium) reagents
are also available (Sigma)

e May be used for stereoselective
conjugate hydride reductions and
carbonyl 1,2 reductions due to steric
bulk

e Also known to reduce imides, lactims
and oxazolines in high yield, hence use
here
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A Short and Efficient Synthesis of (—)-7-Methylomuralide, a Potent Proteasome Inhibitor

1) DCC, CH,Cl,, 2, DMAP, rt 1) Na(AcO),BH, Zn, AcOH,
2) LHMDS, Dimethylmalonyl THF, 15°C ( 2
NHTroc  chloride, THF, —78°C 2) LiOH (aq.), THF/H,0, 5°C R
) - 1D - CL
0 3) 10 mol% KOt-Bu, CyoH3,CINOgS  3) BOPCI, EtsN, CH,Cl, rt \ OH ]

50 eq. iPrCHO, 5%DMF/THF,
—45°C
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1) DCC, CH,Cl,, 2, DMAP, rt 1) Na(AcO)3BH, Zn, AcOH,
2) LHMDS, Dimethylmalonyl THF, 15°C 0 (5 0 0O
NHTroc  chloride, THF, —78°C 2) LiOH (ag.), THF/H,0,5°C  , NH R
OH > D > 7 Q
0 3) 10 mol% KOt-Bu, CaoH34ClIsNO,S  3) BOPCI, EtsN, CH,Cly, rt 0\ Hu \ OH )
50 eq. iPrCHO, 5%DMF/THF, 0
—45°C
DCC, CH,Cl,; : 0
10,DMAP, rt1.5h  \1roc  $02(Ciok) s
: - 0., -\ 2(C1oH7)
Glycine 88 o
(88%) THF, -78 °C, Me' 0.,
0O O @) 15 min o
\\I/ 0

S (89%)
-CLC0 :
OH

10 mol% KOt-Bu,
50 equiv i-PrCHO,

o
5% DMF/ THF,
-45 °C, 36 h
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1) DCC, CH,Cl,, 2, DMAP, rt 1) Na(AcO)3BH, Zn, AcOH,
2) LHMDS, Dimethylmalonyl THF, 15°C (5 00 )
NHTroc  chloride, THF, —78°C 2) LiOH (aq.), THF/H,0, 5°C R
o - |D - L
o KOF- OH

o) 3) 10 mol% KOt-Bu, CaoH3,CIsNOGS  3) BOPCI, EtsN, CH,Cly, rt \ |
50 eq. iPrCHO, 5%DMF/THF,
—45°C

v vy *
(C4oH7)O5S
0

C1oH7)0,S
O Na(AcO),BH, (C1oH7)0;
Zn, AcOH,
~-af

THF,15°C, 2 h

-Pr (95%)
15
(C1oH7)OSS
0
LiOH (aq.) D
~af
THF/H,0,
5°C,24 h
(-)-16 15
Points to note:
-« SOPCl: EBN, 1) Use of chiral sulfone as an alternative
CHaClp, rt, 1h chiral auxiliary

(80% over
2 steps)

3 (-)-16
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From Silphinenes to Penifulvins: A Biomimetic Approach to Penifulvins B and C

1) Li (6 eq.), EtNH, 4) 04, thiourea
2) IBX, DMSOQ, rt CH,Cl,, —78°C to rt
3) NaClO,, tBuOH 5) AcOH (cat.) CH,Cl,, F
NaH,PO, [ l PDC
> > :
C,,H3c0;Si Ca1H34055Si

1H NMR 5.88 (s, 1H)...
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1) Li (6 eq.), EtNH, 4) 0,, thiourea
2) IBX, DMSO, rt CH,Cl,, =78°C to rt
3) NaClO,, tBuOH 5) AcOH (cat.) CH,Cl,, F
NaH,PO, [ E l PDC
> - .
Cy1H3605Si C21H340551

1H NMR 5.88 (s, 1H)...

3) NaClO,, tBuOH

1) Li (6 eq.), EtNH, 2) IBX, DMSO, rt NaH,PO,

y
96% over 3 steps

TBSO

1H NMR 5.88 (s, 1H) O
4) AcOH (cat.)

CH,Cl,,PDC O

3) O,, thiourea
CH2CI2,-78°Cto rt

36% 83%
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Non-natural Elemane as the “Stepping Stone” for the synthesis of Germacrane and Guaiane
Sesquiterpenes

1) 2-bromopropene, t-Buli,
Et,O 3) 140°C, 12 h, toluene
y

4) air, CDCl;, 5°C, 2 days

G

C15H2003
1H NMR 10.35 (s, 1H)...

2) 120°C, 7 h, toluene
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1) 2-bromopropene, t-Buli,

—
Et,0 3) 140°C, 12 h, toluene G
- > C,cH-q0
—= . .
2) 120°C, 7 h, toluene O  4)air, CDCl;, 5°C, 2 days 15772073
S 1H NMR 10.35 (s, 1H)...

1) 2-bromopropene,

2)120°C, 7 —
t-Buli, Et,0 o toluene | o
> = \ N \ SR
— —
70% OH 42% oH : 0
Protonation on external face to give 87% ee
0 3) 140°C, OH
toluene
—
0—=< » 0% M —
T o f
| 58% |

4) air, CDCI3,
5°C, 2 days

99%

OOH

Things to note:
1) Rearrangement to give usually difficult to form medium-sized ring
2) Change in 10-membered ring conformation between Cope and ene reactions




