i Main Retrosynthetic Disconnections
Université
de Montréal

CHM-6315

Basic Reactions for Fragments Couplings

* (C-X Bond Forming Reactions
e (C-C Bond Forming Reactions
e Stabilized-carbanion chemistry
* Enolate Dimerization (Baran, Movassaghi)

e C=C Bond Forming Reactions - See Supplementary Material
* Wittig reaction
e Horner-Emmons-Wadsworth
® Julia reaction
* Modified Julia reaction
e Olefin metathesis
* Peterson olefination
* Warren olefination



i Retrosynthesis Analysis of Natural Products: Any Symmetry Elements?
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H
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Me OMe Me Me
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i Retrosynthesis Analysis: Are There Any Symmetry Elements?
Université

de Montréal

Paspalinine

Me

OH Discodermolide

Petrosin

OMe

: X “OH
Me OMe Me Me

Rapamycin

Chimonanthine - Bidirectional Chain Synthesis
- Subunit Dimerization (new reaction development)

CHM-6315



I Symmetry, Bidirectional Chain Synthesis, Common Precursors
Université

de Montréal CHM-6315

Review:
Poss, C. S.; Schreiber, S. L. Acc. Chem. Res. 1994, 27, 9-17.

Two-directional chain synthesis:

Homologation of a chain in two directions at the same time. Requirements: The substrate
must contains some symmetry elements.

Achiral and meso Chains C, Symmetric Chain Pseudo C, Symmetric Chain Non Symmetric Chain
Plane of Symmetry C2 Symmetry axis
B B B B
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I A Simple Case of Bidirectional Chain Synthesis
Université
de Montréal

CHM-6315

C, symmetric (180°)

~r
%:NOAC M EtOOC COOEt
"’ : ,l'/ \\\sl “, "' :. ;: A
R O O AN —> HOH,C ON HO ©OH A O CH,O0H — ) :
AcO ! OAc 2¥ 5 |!| \__ __/ |1| @ 2

epoxide epoxide
opening opening
COOMe CHoOH
OLi ONa o 1. NaBH,
I e M 2. 8) MsCl Sharpless
OtB b) DBU ot
u O Epoxidation
3. DIBAL
| o > - >
9] (+)-DIPT
Ti(Oi-Pr),, +-BuOOH

EtOOC 0

EtOOC

Hoye Tetrahedron 1986, 42, 2855



I A Simple Case of Bidirectional Chain Synthesis
Université
de Montréal

CHM-6315

C, symmetric (180°)

AcQ, \‘f/—\_/—OAC M
o) (o) —— HOH.C O

OAc

o

cC O HO H O CH,OH
AcO @ | @ 2
H H
COOMe CH,OH
OLi ONa 0 1. NaBH,
| RUe) )\)\ 2. S) :\D/lgal Sharpless
Ot-Bu e ) Epoxidation
.~ >< 3. DIBAL
I e) — > >
o (+)-DIPT
A Ti(Oi-Pr),, t-BuOOH
COOMe CH,OH
EtOOC 0
JO
1. THF, H*
A H
Etooc” © 0, 2. Ac,0, pyr
-

AcO
Hoye Tetrahedron 1986, 42, 2855



i Still’s Ryfamincin S Synthesis
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Still, W. C. J. Am. Chem. Soc. 1983, 105, 2487-2489.



i Still’s Ryfamincin S Synthesis
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de Montréal

CHM-6315

OMe OAc OH OH

Still, W. C. J. Am. Chem. Soc. 1983, 105, 2487-2489.



i Still’s Ryfamincin S Synthesis
Université

de Montréal

CHM-6315

plane of symmetry

OMe OAc OH OH

Still, W. C. J. Am. Chem. Soc. 1983, 105, 2487-2489.



i Still’s Ryfamincin S Synthesis
Université

de Montréal

CHM-6315
1. LIAIH, / NaOMe, THF Me 1 +Buli Me Me
L 2.1, 2. HCOOEt
MGT\ > 17N - = AN
OH 3. TrCl OH
OTr TrO OTr
1. BuLi
1.LAH,AICls | 5 piBALH
2. 1, 3 | 1. Thexylborane
2 2. H,Op* NaOH
Me |
\:& Me Me Me Me
OH TrO/\:/\l/\:/\OTr + Tro/\:/\l)\l/\o.rr
Corey JACS 1967, 4245 OH OH OH 51 OH OH OH

1. SEMCI, i-ProNEt
2. Hy, Pd(OH),

3. Swern
4, CBr4, PPh3
5. BuLi
1. Me,CulLi 6. CICOOEt
2. LiAIH,
3. Ph3CCl, EtzN, DMAP
4. TBAF, HMPA, 85 °C Et00C

A

TrO OTr

Thexylborane

TrO OTr

10



CHM-6315

Reduction of Propargyl Alcohols (Corey)
Université f'“‘l
de Montréal
1. LIAIH, / NaOMe, THF Me Lit Me Y
Me—— > I H—Al—H -
OH H
1. LAH, AICl, | & DoEn 1 Me—=—\ L
H—AH Me, M
Me, I - —
W L H H : ; LiAIH,
— Li* Al
/-
H OH H O
Lit
Me
H
17N
OH

Corey JACS 1967, 4245

OLi (or AlHg)
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Minimization of the A-1,3 Strain

Université f'“‘\

de Montréal

Me Me
H
=z X R.B”
J)\')\L BN Me e
OH \
TrO OTr (AN

BH, 1. Thexylborane l TrO OTr

A-1,3 minimization

R,BO H ™Y
2Me\ /C“n\\_OTr
TrO ~~H
R
2. H202' NaOH
H """ BR2
: :H A-1,3 minimization
R,BO : AL
2T - am—OTr
Me C\
H
TrO |
R

CHM-6315
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i Still’s Ryfamincin S Synthesis
Université

de Montréal

CHM-6315
1. LIAIH, / NaOMe, THF Me 1 +Buli Me Me
L 2.1, 2. HCOOEt
MGT\ > 17N - = AN
OH 3. TrCl OH
OTr TrO OTr
1. BuLi
1.LAH,AICls | 5 piBALH
2. 1, 3 | 1. Thexylborane
2 2. H,Op* NaOH
Me |
\:& Me Me Me Me
OH TrO/\:/\l/\:/\OTr + Tro/\:/\l)\l/\o.rr
Corey JACS 1967, 4245 OH OH OH 51 OH OH OH

1. SEMCI, i-ProNEt
2. Hy, Pd(OH),

3. Swern
4, CBr4, PPh3
5. BuLi
1. Me,CulLi 6. CICOOEt
2. LiAIH,
3. Ph3CCl, EtzN, DMAP
4. TBAF, HMPA, 85 °C Et00C

A

TrO OTr

Thexylborane

TrO OTr
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i Retrosynthesis Analysis: Are There Any Symmetry Elements?
Université

de Montréal

Paspalinine

Me

OH Discodermolide

Petrosin

OMe

: X “OH
Me OMe Me Me

Rapamycin

Chimonanthine - Bidirectional Chain Synthesis
- Subunit Dimerization (new reaction development)

CHM-6315
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i Chimonanthine Synthesis: Overman’s Bidirectional Synthesis
Université
de Montréal

CHM-6315

(Ph3P)2PdCI2 (10 mOIO/O)
EtsN, DMA, 100 °C

>
| | 90%
Chimonanthine
H —_—
PdX
NBn | (Pdl) NBn 1 (Pdl)

Overman, L. E.; Paone, D. V.; Stearns, B. A. J. Am. Chem. Soc. 1999, 121, 7702.
Overman, L. E.; Rosen, M. D. Angew. Chem. Int. Ed. 2000, 39, 4596.
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i Synthesis of Complex Natural Products: Convergency vs Linearity
Université
de Montréal

CHM-6315

95% 95% 95% 95% 95% 95%

Overall yield: 0.95° = 73.5%

A = B = C

R — - —_— —

D 95% E 95% F
— —_ J—

Faster to modify the structure of C or F (i.e. Protecting group, Olefination precursor, etc.) in a
convergent synthesis. A small change in the structure of F in a linear
sequence would require 5 steps (vs 2 in the convergent synthesis).

95%
—> Overall yield: 0.95% = 86%

A convergent synthesis is almost always more efficient than a linear one.
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i Retrosynthesis Analysis: Are There Any Symmetry Elements?
Université
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Paspalinine

Me

OH Discodermolide

Petrosin

OMe

: X “OH
Me OMe Me Me

Rapamycin

Chimonanthine - Bidirectional Chain Synthesis
- Subunit Dimerization (new reaction development)

CHM-6315
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i Retrosynthetic Analysis: Are There Any Symmetry Elements?
Université

de Montréal CHM-6315
CO.H
NH,
A\
N
H
Tryptophan

Movassaghi, M.; Schmidt, M. A. Angew. Chem. Int. Ed. 2007, 46, 3725.
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i Retrosynthetic Analysis: Are There Any Symmetry Elements?
Université
de Montréal

CHM-6315

COH
COQMe
NH,
COzMe —

Tryptophan

COzMe

1. neat H3PO,
NHCO,Me 2. PhSOCI

Ir=

>99% ee, >99% de

Movassaghi, M.; Schmidt, M. A. Angew. Chem. Int. Ed. 2007, 46, 3725.
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i Retrosynthetic Analysis: Dimerization of Identical Fragments
Université

de Montréal CHM-6315
CO.H
NH,
A\
N
H
Tryptophan

1. KOH, H,0/MeOH

2. clcococ!, DMF MeOxC(

3. TMS5SiH, AIBN N
toluene, 80 °C

CO2Me
[CoCI(PPhg)3]
acetone, 23 °C

N\
"«,H COQMG 60%

o

N 64%

\
SO,Ph

Movassaghi, M.; Schmidt, M. A. Angew. Chem. Int. Ed. 2007, 46, 3725.
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i Retrosynthetic Analysis: Dimerization of Identical Fragments
Université

de Montréal CHM-6315
CO.H
NH,
A\
N
H
Tryptophan

1. Na(Hg), Na,HPO,, MeOH, 99%

2. Na(MeOCH,CH,0),AIH,, Toluene
< 110 °C, 1.5 h, 82%
COQMe

\
SO,Ph

Movassaghi, M.; Schmidt, M. A. Angew. Chem. Int. Ed. 2007, 46, 3725.

21



i Retrosynthetic Analysis of Natural Products
Université
de Montréal
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Paspalinine

Me

Discodermolide

Petrosin

OMe

“1OH

Me OMe Me Me

Rapamycin

Chimonanthine
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Indole Synthesis

CHM-6315




i Retrosynthetic Analysis of Natural Products
Université
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Paspalinine

Me

Discodermolide

Petrosin

OMe

“10H

Me OMe Me Me

Rapamycin

Chimonanthine
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Synthesis of Complex Natural Products: The Rapamycin/FK506 Case

Me Me
R R2 OH
- — Rb%Me
z R O R2 5
OH O H OH R
|:> Usually, hemiacetal in which the hydroxy group ends up axial are thermodynamically favored
(anomeric effect)
Me Me Me
RV\/'><R2 b RM(RZ
" > . -
2 o 0 80 °C : R71 071 R2
o \/ OH O H ~ OH
Me _ epimerizable
QH vl R! ¥ Rg H,0, TsOH
R17‘|j M more stable rR17 2%
O ® byca. 0.9kcamol’ O 4 H o~ Yo -
R2 R Me 80 C
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i Hemiacetal, Spiroketal Centers: A Logical Disconnection
Uné‘éeﬁgle;tréal

CHM-6315

Me . Hemiacetals and acetals .. _

OMe
HOOC NHMe

“"OH Calcimycin
(A-23,187)

Me OMe Me Me Rapamycin

26



Synthesis of Complex Natural Products: The Rapamycin/FK506 Case

Me Me
R R2 OH
- — Rb%Me
z R O R2 5
OH O H OH R
|:> Usually, hemiacetal in which the hydroxy group ends up axial are thermodynamically favored
(anomeric effect)
Me Me Me
RV\/'><R2 b RM(RZ
" > . -
2 o 0 80 °C : R71 071 R2
o \/ OH O H ~ OH
Me _ epimerizable
QH vl R! ¥ Rg H,0, TsOH
R17‘|j M more stable rR17 2%
O ® byca. 0.9kcamol’ O 4 H o~ Yo -
R2 R Me 80 C
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m The Chemistry of Spiroketals
Université

de Montréal

Review: Perron, F.; Albizati, K. F. Chem. Rev. 1989, 89, 1617.

0
Q axial O axial o
0 0

0]
m‘ disfavored over

@)

\

1 anomeric
effect
(endo anomeric effect)

1 anomeric effect = ca. 1.4 kcalmol

H,O, H*

N
—

=

O’lll,

2 anomeric
effects

Ho/\/\)J\/\/\OH

0]
favored over m/ou.,,

1 anomeric
effect
(exo anomeric effect)

CHM-6315
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Université f'“‘\

The Chemistry of Spiroketals

de Montréal

Me O Me

HO/\/\/U\/\)\OH

Me Me

Me
@)
] @)
DA\
Me

1 anomeric effect

—_
Me
O
O Me

2 anomeric effects

O
CSA
> Me O
CHQC|2 Me
MeOH
25°C, 24 h HO

CHM-6315

no anomeric effect

1 anomeric effect

Me 3

Me OH

1:6
(88%)
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i Spiroketal: Calcimycin Synthesis
Université
de Montréal

CHM-6315

JACS 1987, 7553. JACS 1991, 5337.
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i Synthesis of Muricatetrocin C: Ley’s Diacetol Method
Université
de Montréal

CHM-6315

Ley's s Chelation-controlled Sonogashira
MeO OMe Method aaation
OMe 1. LDA OMe
MeOOC OH :
‘1,, MeO OMe MeO.C 2. |2 MeOQC M
e
- Meozcz\z\o O/ e > JEO MeE ©
Me0OC” “OH H* MeOoC
OMe OMe

H,, Rh-Al,O3, MeOH

TBDMSO

OMe CO,Me OMe
1. LiAIH,
09/ mYe < Meozc\z\oO mee
HO
OMe

TBDMSO 2. NaH, TBDMSCI

(1 equiv) OMe

HO
OMe
oo\ﬁ\mé"e +
OMe
1:7
17: 1 (TBDMSCI, imidazole)

31



Ley’s Synthesis
Universitéf'”‘\ y y !

de Montréal

CHM-6315

1. allyiIMgBr, CuLisCl, (10 mol%)

Bno o ’l'lo OH

."IO
2. 03, Ph3P
OTBDPS

Propargyl alcohol
H*, reflux

"0 N _BFwOE,10°C
OTBDPS

OBn OTBDPS SnBuj

1. TBAF, THF
2. RaNi, H,, EtOH

OBn TPAP, NMO OBn
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Ley’s Synthesis
Universitéf'”‘\ y y !

de Montréal

CHM-6315

TBDMSO
TBDMSO M
OMe e
fo) 1. CH,(CH,)oCH=PPh
Me 3(CHyp)g 3) 0O Me
Oo Me Me
H 2. RaNi, H,, EtOH
OMe OMe | TBAE THF
2. Swern
OBn 3. PPhg, CBry, 91%
Br
1. Bull Bro N\ OMe
‘\\0
2. K OBn Oo Me
| (o) Me
—OH o
OMe
Il =
OMe
;O Me OBn
Me
OMe
1. RaNl, H,
2. TPAP, NMO

3. L-Selectride, -100 °C

Li HB 3
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Ley’s Synthesis
Universitéf'”‘\ y y

de Montréal

CHM-6315

OH HO O
1. NaH, BnBr (1 equiv) 1. LDA
> BnO\/\/\)J\ » BnO
2. Swern X Ot-Bu OTBDMS
3. Horner-Emmons
2. H
Me
}Dh

o—N Me ©

regio: 7:3 3. MeOH, HCI 5, 4 h

diastereo: >95:5 4. MsCl, Et;N hn

@)
/Ph Me
O HN Me / \
TBDMSO ; 0
5 - BnO X
BnO 1. PhANO, MeOH, CH,ClI, o)

2. Mo(CO)sg, reflux

O 3. TBDMSCI, imidazole
1. TFAA, i-Pr,NEt 4. PtO,, H,
2. Pd(OH),, H,

é\Me 3. Swern
TBDMSQ ' 4. CrCly, CHlg
| /Y 5. DBU

“
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Ley’s Synthesis
CHM-6315

Université f'“‘\

de Montréal

OBn

1. TBDMSCI, imidazole

2. Pd(OH),, H,

3. Dess-Martin

4. (EtO),P(O)CHN,, KOt-Bu

TBDMSO,,, .
. %

1. Pd(0), Cul, EtsN
Muricatetrocin C / ¢\Me
TBDMSO X

NS

2. Rh(PPhg)sCl, Hy
3. TFA,H,O

35



i Retrosynthetic Analysis: Rapamycin and FK506
Université

de Montréal

CHM-6315

OMe

"“OH
Rapamycin

. Lactonization and Macrolactonization
Lactamization and Macrolactamization
Olefination Reactions (Wittig, Horner-Emmons, Julia, Julia-Kocienski, etc.)
Transition Metal Catalyzed Cross-coupling Reactions
Alkylation of Stabilized Anions
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A Macrolactonization and Macrolactamization
Université
de Montréal

CHM-6315

Seco-acid

0O O

0 e —— L

R” “OH R” TOR'

37



i Synthesis of Complex Natural Products: Macrolactonization
Université

de Montréal

Reagents

DCC, DMAP, DMAP-HCI, CHCI;

| X
~
N Cl EtsN
+
Me )
Cl '
EtsN; then DMAP, toluene
Cl Cl
COcCl

Pyridyl- or Imidazole thio ester
t-Buthioester; then CuOTf
(PhO),PPOCI, Et;N; DMAP
Pivaloyl-Cl, Et3N; pyrrolidinopyridine
BOP-CI, Et3N, r.t.

Reference

Keck J. Org. Chem. 1985, 50, 2394.

Mukaiyama Ang. Chem. Int. Ed. Engl. 1979, 18, 707

Yamaguchi Bull. Chem. Soc. Jpn. 1979, 52, 1989

Corey Tet. Lett. 1976, 17, 3409
Ley JCS Chem. Comm. 1985, 1805

Masamune J. Org. Chem. 1982, 47, 1612.
Roush J. Org. Chem. 1983, 48, 758.

Corey J. Am. Chem. Soc. 1982, 104, 6818.

CHM-6315
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Université rHh Macrolactonization and Macrolactamization

de Montréal

O O
OH LG
O
—_— —
O
OH OH
Seco-acid

R O NH N
R O l?l+ ~ R O
Me |
Cl Cl
DCC. DMAP. DMAP-+HCI N-Methyl 2-chloropyridinium iodide 2,4,6-Trichlorobenzoyl Chloride

(Keck) (Mukaiyama) (Yamaguchi)

CHM-6315

39



i Alternative Approach to Macrolactone Formation
Un(ii‘(,eeﬁgle;tréal

CHM-6315

o)

0]
o) (o)
N S 1 H 5 mol% [Rh(R)-L]BF, o
| - U — - H > -
R/\/ /\n/R1 CH,Cl,, rt
o 0 2v12, (o)
(0]
Il I I
(0]

PAr2
(o] (o) PAI’2
: i I
\ N\
(0) : i N M-H (0]
R AP R Ar = 3,5--Bu-4-MeOCgH,
0
o) o) o) o)
N 0 0 N 0 o)
| )—Ph )—Me | )—n-Bu )—4-CIC6H5
(0 0 (0 0
92%, 99% ee 91%, 99% ee 99%, >99% ee 89%, 99% ee
0 o 0 0
o) 0 | XY 4 Q
; t-Bu 2-naphthyl
)—Bn /)—I-Pr _ )‘ )‘ phthy
o o ) (0
93%, >99% ee 98%, >99% ee 94%, >39% ee 85%; 99% ee

Shen, Z. M.; Khan, H. A.; Dong, V. M. J. Am. Chem. Soc. 2008, 130, 2916. Phan, D. H. T,; Kim, B.; Dong, V. M. J. Am. Chem. Soc. 2009, 131, 15608. ,,



i Retrosynthetic Analysis: Rapamycin and FK506
Université

de Montréal
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OMe

"10H

Lactonization and Macrolactonization

. Lactamization and Macrolactamization
Olefination Reactions (Wittig, Horner-Emmonts, Julia, Julia-Kocienski, etc.)
Transition Metal Catalyzed Cross-coupling Reactions
Alkylation of Stabilized Anions
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Université f"'l

Macrolactamization: A Chapter in Peptide Synthesis

de Montréal

R)J\H/R' j R)J\OH *

Activator

===

RCOOH

Activators
dicyclohexylcarbodiimide
(DCC)
N
A\

Stabilizing @[ /N

reagents N

\
OH
1-Hydroxybenzotriazole
(HOBY)

Stabilizing o
nucleophile

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(EDCI or EDC)

\
OH

7-Aza-1-hydroxybenzotriazole
(HOAY)

CHM-6315
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i Macrolactamization: A Chapter in Peptide Synthesis
Université

de Montréal CHM-6315
Dual
reagents
° Me,N_ @ N,
FNMG2 \N ©
/ PF
N\ e N\ °
N PFs @]
% ® \ _NMe,
@N\ M N/P\
O © 2N NMe,
O-Benzotriazol-1-yl-N,N,N',N'-tetramethyluronium 1-benzotriazolyloxytris(dimethylamino)-
hexafluorophosphate phosphonium hexafluorophosphate
(HBTU) (BOP)
N\
\N © MGQN ®
N PFg /V/NI\/IeQ
\
O X
\ | N PFe
I~
e N o N
O o
Benzotriazol-1-yloxytripyrrolidinophosphonium O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate
hexafluorophospate (HATU)

(PyBOP)
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i Umpolung Approach for Efficient C-C Bond Forming Process
Université
de Montréal

CHM-6315
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i Umpolung Approach for Efficient C-C Bond Forming Process
Université
de Montréal

CHM-6315

0O 0% O  OH 0 5
)]\_ Q_/ : )L"\/:\/ ﬁ ) - Ih/\
{
epoxide
opening
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i Umpolung Approach for Efficient C-C Bond Forming Process
Université
de Montréal

CHM-6315

OMe

""OH
Rapamycin
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i Umpolung Approach for Efficient C-C Bond Forming Process
Université
de Montréal

CHM-6315

Application to FK506

t-BulLi

TIPSO
. 10% HMPA/THF

MeO

(82%)

47



i Umpolung Approach for Efficient C-C Bond Forming Process
Université
de Montréal
Rapamycin
S _~_ _SO,Ph
i)/\/ t-BuLi
— 10% HMPA/THF
S ' o
TIPSO,
TIPSO,,,

MeO

Discodermolide

OMe

OTBS OMe

MeO

OBn

t-BuLi

OMe
10% HMPA/THF

>

OH S S

\7 OTBS OMe

79%

BnO/\<I
(@)

48
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i Umpolung Approach for Efficient C-C Bond Forming Process
Université
de Montréal

CHM-6315

D OMe

% TIPSO DS OMe
OH

(+)-Spongistatin 1, X = Cl
(+)-Spongistatin 2, X =H AcO

49



Université f'“‘\

de Montréal

Umpolung Approach for Efficient C-C Bond Forming Process

OH OH OH OH OH OH

(+)-Mycoticin AR
(+)-Mycoticin B R

H
Me

TBSO Sy a) Various bases TBSO (SKS

and additives /)
>
= b) MeOD 7 = D

MOMO MOMO

CHM-6315
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I Dithiane in Synthesis: (+)-13-Deoxytedanolide
Université

de Montréal CHM-6315

@)

I
1l
i

-IIIO

—

)

w
il
il

OH O R O

TIn
wn
w

DEIPSO  OPMB

(+)-Tedanolide R=OH \>
(+)-13-Deoxytedanolide R=H U

( )

| Q = =
e i Y OWWOTIPS
: : OMe OPMB
MeO OPMB ‘
S§> ——
\_ y, S.S

DEIPSO  OP, R I
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I Dithiane in Synthesis: (+)-13-Deoxytedanolide
Université

de Montréal

CHM-6315

H H BP S  OH
j\)o 1) BPSCI, imid. U S 1) swemn [O] O\)
' '
MeO™ 2) LiBH, : 2) HS(CH,)4SH, BF+Et,0 S
: z 3) TBAF, THF z

(90%, 2 steps)

1) Swern [O] S

2) CBry, PPhy )/
> S

3) n-BulLi

4) t-BuLi, Mel
(40%, 4 steps)

(88%, 3 steps)

1 ) BU3SHH,
PdClI,(PPhjs),
>

2) l,, CH,Cl,
(79%, 2 steps)
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I Dithiane in Synthesis: (+)-13-Deoxytedanolide
Université

de Montréal

CHM-6315

1) +BulLi, Toluene/Et,0,

S (6:1) 10 min then
| >
: N

S

1
\\O
i
1l

OMe OPMB
(87%, dr=11.8:1)
2) TIPSOTT, 2,6-Lut. (89%)
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I Dithiane in Synthesis: (+)-13-Deoxytedanolide
Université

de Montréal CHM-6315
HO = E
: HO = ¢
t-BuLi, 10% HMPA HO ' OTIPS
THF, -78 °c, then =
> 1) PivCl, pyr
2) TBSOTf, CH,Cl,
2,6-lutidine
,

3) DIBAL-H, CH,Cl,
(82%, 3 steps)

O S S

Y

DEIPS(:)

TBSO . . TBSO - -
AL MeO,C - :
HO 1) PhI(O,CCFj), pZ 2
= 2) TPAP/NMO
e
3) NaClO,, NaH,PO,
+-BuOH, THF
2-methyl-2-butene
H 4) CHoN, H
DEIPSO_ [0 S_S DEIPSO [0 OMeé OMe

— \> (43%, 4 steps)
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