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Scheme 2. Retrosynthetic analysis of 1-3. TMS =trimethylsilyl.
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Retrosynthetic analysis of (-)-conidiogenone
B (3)
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Synthesis of Compound 18

Table 1
Conversion of a,p-Unsaturated Esters to Cyclopent-2-en-1-ones
under Nazarov Conditions”
Ester Product Yield (%)
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COREY-BAKSHI-SHIBATA REDUCTION (CBS REDUCTION)
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R"” "R? N~g’ 2. work-up
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R'2 = alkyl, aryl; Ligand: THF, Me,S, 1,4-thioxane, diethylaniline; R® = H, alkyl
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CLAISEN REARRANGEMENT
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Van Leusen reaction
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RUBOTTOM OXIDATION

Rubottom & Hassner (1974):

(0] ) _ 0]
OSiMe 1. mCPBA (1 equiv) - Me3SiO 1. mCPBA (1 equiv)
P 3 solvent / €25 °C R R2 solvent /<25 °C - OH
M7 R? 2. Hy0* or OH" OH ) 2. H30" or OH- )
. a-Hydroxy ketone o Cyclic a-hydroxy
acyclic cyclic
silyl enol ether or aldehyde silyl enol ether ketone or aldehyde
Oxidation of 2-trimethylsilyloxy-1,3-dienes: Asymmetric modification:
. 0
OSsiM . 0] . .
l 833 1. mCPBA (1 equiv) 3 OSIR 1. chiral oxidant R
xR solvent /<25 °C « R . 3 solvent/<25°C -
2. EtsNHF / DCM 1 , OH " R? 2. hydrolysis OH
R'"" "R? R R Enantio-enriched
2-trimethyl- o-Hydroxy enone acyclic or cyclic o-hydroxy ketone
silyloxy-1,3-diene silyl enol ether

R'-3 = H, alkyl, aryl, substituted alkyl and aryl; SiR; = SiMes, SiMe,(t-Bu), SiEts; solvent: CH,Cl,, pentane, toluene; n = 1-3;
chiral oxidant: Davis' chiral oxaziridine, Shi's D-fructose derived ketone/Oxone, (Salen)manganese(lll)-complexes/NaOCI or PhlO

Mechanism:
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X7 T — VAN
R2 O RZ  OH .H®  RZ  OTMS
H " O silyloxy oxocarbenium o-silyloxy

peroxya(:ld epoxide ion ketone



J. Org. Chem. 1998, 63, 4129-4130



Mechanism:
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PhSeCN/Bu,P

CHy(CH,):oCH,OH ——— CH,(CH,):,CH,SePh

4
ArSeCN + BugP — ArSePBus CN~ (6)

-+ i
ArSePBug CN™ + RCHQOH —> RCHQOPBUS
+ HCN + ArSe~  (7)

RCH,O0PBus + ArSe~ — RCH,SeAr + BusP—0  (8)

J. Org. Chem. 1976, 41, 1485-1486.



NICHOLAS REACTION

Nicholas & Pettit (1972):

RS
HO HO HO R R2
2 o z 3 20 R® @ R? &) ~ R
R c R2 R R
—_— pr— O -
| | loss of ‘.‘_COZ(CQ)G 1 /CO(CO)a HOH |, | /(’3( )3 | —C0,(CO)g
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R e o) (CO)4 R!
3 1,3-Enyne
propargylic Co,(CO)g-alkyne Co,(CO)g-stabilized
alcohol complex propargylic cation
Reaction of Co,(CO)g-stabilized propargylic cations with nucleophiles (Nicholas, 1977):
X R2 Nuc Nuc,
3 - %
protic acid R R2 = R® oxidizing R2 R
or Lewis acid Nuc-H agent
o X SWREE Co(CO)s | ——= Co(CO); — > I
R1 (|3 ® R? | /
0 Co 1
(CO)s (CO); R
Co2(CO)e-alkyne Co,(CO)s-stabilized Substituted product
complex propargylic cation

R1-3=H, alkyl, aryl; X = OH, O-alkyl, O-benzyl, O-silyl, acetal, OAc, OCOAr, OCOt-Bu, OMs, OTf, Cl; Nuc-H = e-rich aromatics,
simple alkenes, allylsilanes, allylstannanes, enol ethers, silylketene acetals, ROH, N3°, RNH;, RR'NH, RSH, HS(R)SH, F;
oxidizing agent: CAN, Fe(NO3)3, NMO, TMANO, TBAF, CsHsN/air/ether, DMSO/H

Mechanism: 2222023
R3 LA X
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: | &7
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Pauson & Khand (1973):

terminal or internal
alkyne

Modified P-K reaction:

PAUSON-KHAND REACTION

Co,(CO)g (1 equiv)

mono-, di- or
trisubstituted alkene

transition metal o
1 — 2 complex I 6
R———R ( 1equiv) R! c R
+ » R5
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Intramolecular variant:

R1

Substituted cyclopentenone

Co,(CO)g R’
/ ( 1equiv)
> X C=0
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=R’ X=CH,, CHR, 2
CR,, O, NHR, S

R'6 = H, alkyl, aryl, substituted alkyl and aryl; transition metal complex: Co,(CO)g, Fe(CO)s5, Ruy(C0O)45, CpaTiR,, Ni(COD),,
W(CO)g, Mo(CO)g, [RhCI(CO),],; promoter: NMO, TMAO, RSCH3, high-intensity light/photolysis, "hard" Lewis base
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Mechanism:
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DANHEISER CYCLOPENTENE ANNULATION
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Synthesis of compound 15
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SAKURAI ALLYLATION

HO, R? R? OH
. . N . _R* - =~ _R4
o RE 1 SiMe, Lewis?gfg,tg:zmz R1)Y\_/ R‘)\(\/
J\ \3/\( > R® + R3
R'™ "R? R Homoallylic alcohol Homoallylic alcohol
ketone or allylsilane when R2=H: when R2=H:
aldehyde syn-diastereomer anti-diastereomer

R' = alkyl, aryl; R? = H, alkyl, aryl; R® and R* = H, alkyl, aryl; Lewis acid = TiCl,, BF3-OEt,, SnCl,, EtAICI,

Mechanism:
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— —F ~ —% ~ —%
~LA
0” R’ H
H R2 H R? H R?
2 .
REA - SiMes - w0 LA‘\Ofﬁ SR
_ . R1 H N\
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‘ H H H
5 i SiMes | i SiMe; | i SiMe; ) oH
1
RIJ\H - A Tt T Q% - = | R /H/\
O( - H R1 d. R2
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= SiMe; R2 H R H LA R H
S~
| R? (2)-allylsilane e ~gR! R1 ~0 0% ~H ]
- ]
H H LA H
SiM63 SiMeS SiMe3




BARTON-McCOMBIE RADICAL DEOXYGENATION REACTION

S

R3 )J\ b R S (n-Bu)3SnH
R ; OH Y X ,base R1>l\ )'L PhCH3, reflux

R2 or rZ © Y AIBN

NaH, CS, then Mel .
alcohol thioxoester
Y = SMe, imidazolyl, OPh, OMe; X = Cl, imidazolyl; base: NaH

Mechanism: %132

Initiation step:

CN CN CN
e heat
H:CC7LU NN g,:'; g N2 o2 '%CH3
¥ ABN CHs
CN
N CN
(n-Bu)Sn-“H k_,-eCH‘g > (n-Bu)sSne  + H+CH3
CHs tributyltin CH,
radical
Propagation step:
e g {vSnin-Bu)g g2 R g~ Sn(mBus g Sn(Bu; R’ (\H_@”mﬁuh
U Sl LSS G he i G O
" o v R OL:‘ \% o) Y R R

«Sn(n-Bu); +

(this radical enters
another cycle...)
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Harries Ozonolysis TBHP: t-BuOOH
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Harries Ozonolysis

o F 0

R! R3 ____gic?j

D [:I'.-'J -\."n D,.- '\U
'.___.l'
?_<_ - *|r R —® H"’}_g\ﬁa
rR* R R R? R
[3+2] molozonide

very unstable

R'l O-0 H3
Ri ﬂ

Staudmger
ozonide
2
R? ﬂj 0 5
LS Klﬁ( > D %H’ — {L_D * D=<

Q'J'R"' RE

Angew. Chem. Int. Ed,. 1975, 87, 745.
Eur. J. Org. Chem., 1998, 7,1625



- \?ﬂ

=~
I—'—quﬂ '\dez

NN

& 1-3 PdClz 4L 74 e BB

Fig.1-3 the mechanism of olefin isomerization reaction used PdCl,

DOI: 10.7666/d.y1676999.






