-Acronyms Used

H A OAc
5 |
N Et0.C "
e LYYy o
N T 0
NG CH SO:H CO.Et g
AIBN 98BN CSA DBU DCC DEAD Dess-Martin
o ~n
NC cl OMe MesN_  MMes
T o o Mhie, FCys
| H {::=F"'r__ EI!“'IJ{ = EI"‘H H
NC ! o) s - AT HT THMe; Nioe:  Cl7 cl | Fh
o 2 3 PlcHex);
DO DHF DMAFP DME DMSC DMF HMPA Grubbs | Grubbs 11
OH
|| ,:5
R ;BH Mel gt OMe
| o M i v
0 I 5
Li
o
1B lpcyBH LiDBB LiTMP Lawesson
OMe
| T
cl
) -
oo ?“nlﬂl ’? 5& -D"“hl O | b N
O +
— | ClCroy - -
Py OP{NMeg): Br CH- F'| 00" TCrOy |
MCBA MOOPH NES NMC NMP FCC FOC FMBCI
O OH
Fh  Fh OEt o H
g Y e B L P
I, . I . J
‘-..M ClI< ™Bu cl* ™Bu OH © EF/M\GH CF, GJL‘CE H
Ti{OEt), tBu-0OH
Py TEDFSC TESCI Sharpless Reagent TFA TFAA Thesxyl
Borane
O
THOSI{iPr) L] Pr,N” RuOy,”
TIFSOTY THF TRAF



Abscisic Acid
a-01
Constanting, M. G.; Losco, P.; Castellanc, E. E. J. Org. Chem. 19389, 54, 831
o CO-Et
CO.Et CO.Et , = (CHOH), COgEt
ZnC: (20T
=, OEt = . - — o
Hz50, EtO "0,
O O O O

[Fuobinson annutation] 1:4 J4. Org. Chem. 1970, 35, 1052 1. LIATH,

1, 2 MnD,

O

i = . 4>:\:D,& H
MCPEA ' o
ocxalic acid o = o
<—’ 6% </o [Retormatziy]
TH%
o [Epoiddation]
T
o 09 o S
o CO_H
O o T
Abscisic Acid
455 1. Sy
2. Reformatsky
3. Robkeon

4 Chem 547 Problem



Acanthoic Acid o112
Ling, T.; Chowdhury, C.; Kramer, B. A.; Vong, B. G.; Pallading, M. A.; Theodorakis, E. A. J Org. Chem. 2001, 68, 8843 i

= pRa= s O | I|I
O 1. LINPY, o o : Rl
1.H.(C 5
"J‘J“C:Et 2 o w{:g (CHOH), 1. NaH, C5,, Mel
%/LL\H pia o= 10 Z MNaBr,, Cell 2. Bu,SnH, AN
3. MO, (Jomes
R0, [ones) Co.pt EEOTMeCommErSsml  an e

2 el

H*, (CHOH), 1. LINH,, Bu0H

2NCCoMe O

[Conjugate reduction, acytation]
[Clalsen acylation, Mander]

OFAC

SPh O
" ~OoH
1. Dess-hartin
2 PPty 1. NaSiH,
3 LB, A -—
2 Ranl
= H 4.2:1
o Me COzEt
[WIRlg reaction]
H 1. Smm
2 Diels Aker
3 4.2:1 3. Rotison
Me COH 4. Baron-McCombie
Acanthoic Acid 5 Clalsen-acylzton

E. Esfer emolate
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Acerosolde
Paquette, L. A.; Astles, P. C. J. Ong. Ghem. 1993, 528, 165-169.
CO.Me
CO.Me COzMe CO.Me
[\ SPh
SPh
.|" o SPh o
EnCl, CSA 1. 2 (M Sl
SnBu, + O — — - 2 2FnSeC] (Pydrolysts of 5. Se acetal)
—_—
H OSiFhBu HO aagoio, O
4 Nalo, O5iPhoBu
[Selenaxide, Boione] © 1. NaiH,
2 MBS, Me S
THF
OTHP —
Bu,5n
POFFN),
[S2lke coupling]
Cr':l,.THF\‘
[Mceaki-HiEma reaction] PDC, DMF -
* 2. AlylstErrEne
3.Chem 547 - orgmet
4 Eslenagde
3. BnCre-Sarnker
6. Aldende

O Acerocsolide



oz-15

Acitretin
Andriamialisoa, £.; Valla, A.; Cartier, 0.; Labia, R. Helv. Chim. Acts 2002, B5, 2925
o O O Chde
= MO S = “ONg MeoH S OMe "BuOk
R | — | Pr_PMe" B
HCOohE e HzB0y o
Mel Mel Melr [V, dieng]
[Clalsen acylation, fonmate]
Ohde
., SO0 e
T, el T, CO:Me o . PN e
NP -— I
OH -_— z
Meal < Trion B NS, MeO e
[SAnboe] Mel
l Ma0H
T e, i, OO Me Py T o, e enm, GO Me
Mel O:H MeO
Acitretin
1. Sy
2. Chalsen
3. Saobbe

4. Triene



ACRL Toxin b
Munchhof, M. J.; Heathcod, C. H. J. Org. Chem. 1994, 55, 7560

S4-16

EU:E.‘_‘ H o o

O O O
:Eusr"\"'{-,.-’“\H +\\,,71\M,1LG . '-E.JE.WM"”“{, 1. PRCHOU e R 1. P,CCL DMAP
uS" e oH
2. 'BuAIH 2 (Preo0 |

O

O BuS ‘Bus \f"lj\
1. LINIPr,, THF
1. MLm=, MEONHME Hﬂ:":\)\.a;\/\oc .
OiZPh, i - Ph, 2 TESCLHMPA

IIG

he Fh [Aidal, Bvars] Me Ph

ni G

3

‘Bus” ™= Ph,

. : [Claker-iretand]
1. NaBH,, CeCl, [Luche reduction]
2 MCPEA [2.3 sigmatropic, sulbios] [ielnnen amide] a
3. P[OMe),, MeCH
O
OH OH OTBES oTESO ) |
1. TBSOTY :
2. ZnBr,
3. PyS0,, DMSO

1. HOAS, THF

2. L-Selectride

3. CH Ny, eher

4 HFEPy THE
2. Evans akdol

ACRL Toxin b 3. Irzland Claksen

4_[2 3jskgmatropic
5. viryiLl

. Welnreh



Actinidiolide
Rubottom, G. M.; Juve, H. D Jr. /. Org. Chem. 1983, 48, 422

o OSiMe;

1.I.I|'-.II:'r=.THF 1. kel THF

2 Mg SIC] 2 Brz

Actinidiclide

L)
SO0, Py LN, THF
J' =
JAKIal ester, Intramalecular]

A@L
gij/

O
LIBr, LL,CO,, DIF
1. LINIPr, THF
[Encne, deydrobromination] 2 Mie,SIC]
OSiMe;
1. MACPBA
-—
2 ELNF
3 A0, DMAP
[Enal sliyl efner cekdation]
1. Symm
2 Encre
3 ON-1-0L
51ingo

£ Aldal



Acutiphycin  Didehyroacutiphycin o705
Smith, A. B.; Chen, 5. 5.-Y.; Nelsom, F.; Reichert, J. M.; Salvatore, B. A. J. Am. Chem. Soc. 1997, 115, 10935,

Et
Et Et
OH o "kEt Et o ot
: : HO PCC
ot + BRI L\/\/D JJ\\,/:\/ R0 NEOH
H [Borane, alil]
B8/4 isomers 1. B [Czomcitysis]
BRSO 205 MeS
BRSO
BRSO Et
1. Chric ackd Et
. 1. Melgar. Mglh, 1. MeC=C-U MeOH sFso O
Ml T 5 HL Pdienn - _I_,.-'" - z
s " MeD* O 2. DCC, DMS0, 2 DCC,DMs0, HOC
i o oFcoH  MeOV O HO CR00H
KHABCHE g rearrangemen]
BuEnCHgl [2.3 anikonikc]
Bl
BRSO BRSO BRSO
BFSS [Ester enclate, acyiation]
1.TeH 1. LINIPr;, EXDAG 1. DessMarth
- I e
2T o 2 CRric 30k, MeOH o ZLNPL PrCOSE
3agco, © B 3. TESOTY
EtO.. Et0.C
OTES CH
. . [Aldal, ester enolate]
Et
Et
JL- 1. n::ErJ. ;| 1. CPZrHCL NBS BFS0 ELEIH
2 Bl WAl 2 AcOH, HO
[Caorey-Fuchs] 1. Frisch-Sutenberg-aischel
2. AlHE OPAC
[Fritsch-Butenbeng-Wiechel]
OTES 3 [2.3Enonic
CH 1. WaH, Tsim N
HO Br - = Br 5. Dess-Warih
e T
= "'%h@r 6. Corep-Fudhs
2 TESOTY 1. Bl L, MgBr, -73 7. Ester aldol
) 2 Dess-Marin

BRSO [LLSr v BFSO

BFESO

98/4 isomers

1.CSA -TES)

oOH 2. MeMNEH{DAC),

1. TESOTT
2 Dess-Marthn Muctlama [Py-C1)

I HF [OMe—0H
LBUNF

88/4 isomers

20, 21-Didehydroacutiphycin
Acutiphycin also prepared



Adaline
Iltoh, T.; Yamazaki, M.; Kibayashi, C. Org. Lett. 2002, 4, 2489

o
MH-=
T, j/\/\ CoH __, O N H_- N
OH sHyy TR s,
[Sitane, 3l
OH
OoH P.EHME.
H u=
+:|-f Fh
050, NMO {DHE,;}J 1::5H11 1HCOS),
M M ~*"
o [ W)
CsHyq CHO CsHyy CHO | z Hz youl = |
[Metahesis, RCM]
EBulie, SIOTH, NEY,
OSiMeBu CSile; Bu o
OH
1. 55, INaH, kel 1. BN F, THF F']":Iﬂ:CI @
2. Bu,SnH, ABM, A h_ 2 LI{HNCH,), 1::5HM"“H
H "'\a.‘:HD '|:5H11 CHO 1:".-\5H1-| n
5T {-FAdaline
[Banon-hcComble reduction]

/]:j’ s
o ffiﬁj%

0204

fj,‘:ﬂ'ln
HO ™ HNS e
o
oH

LI BN,

lTF‘.PF. MIRAO

M

/OCﬁHH
CH,,  HOSCUMHNCH), i,
- """-.--“‘"'f""“:-:"‘-‘

THF, 475

L
"'-'.a

[ANyn 2kjiation]

1. Sy
2. Alilsliane

3. Acetyienel |

4 SnCrs

5 ROM

6 Bartor-McComble



AKuammicine
Bonjoch, J.; Sole, D.; Garcia-Rubic, 5.; Bosch, J. 1 Am. Chem. Soc. 1997, 1153, 7230
L Mf ICDHC_ HCICH,,
M
H H
- 1. H
1'31 [NINNNINN] I rmn W‘
2. MiehH,, NaBH,CH ke Sl
O i _— o o 2, PrEell
Oz O
Oz [Amire, neduciie aminetion] - O:N
H
Nﬁ% . -
N VEIMEJ
Q""" BF:":EI: nunn HEC:'D: nunn
-—
o R o | ="
7 ol S _SMe: o

1. LINIPT;; NECCO Me [Clatsen acylation, Mander]

2 H,. Pd [SliEne, Propangyl, Cyclization]
M N

CLAOAS = OO
—_—
N o 2. H, PdC N =
|
H COsMe

I
H

Akuammicine

CO-Me
Akuammicine

T I

;CD:CI-H:ICH:%
M

H

W

e

ON
S=Ph
[Czonolsts] 1 Oy, HNIPT,
jCDz'CI-ICIEH:%
M

1. S
2. Selenouide
3. PropangylS! cycltzation



TE2

Allethrolone
Kawamaoto, |.; Muramatsu, 5.; Yura, . Synth. Comm. 1975, & 185,
HOC HOC
Li HgCl,, HgO
o 5 1. LN, P S = 50, = MeOH
—_— . — o
/uw(LE 2 CH=CHEPn, T Lic
O AT HO
[Vinyipnospronilum conjugate 30dRon] N\ |
[y, Intramalecutar] LA
Allethrolone

1. Sy
2 Mikchael

3 5-Rng
4 Enone
5. VimyHP



Allopumiliotoxin 267A 01403

Comins, O, L.; Huand, 5.; McArdle, C. L.; Ingalls, C. L. Org. Lett. 2001, 3, 4659,

Ohde Ohde o
o
TIPS thesl TIPS 1. Ro-E-cl TIFS o - TIFS
i [ M .
2. Mel 2 LLC=C-COR
= = | ,, 2 Lok, MeOH |

| M
COR CO.Et }—/
R=

Fh [Conjugate addRion - LI]

3 DBU, DMAP, TFAA
Aol L enotate]

1. Sy
2. Pyl
3 PO[OAG),
4. Adal

Allopumiliotoxin 2874



Aloperine (is0) 4710
Brosius, A. O.; Overman, L. E. J Org. Chem. 1997, £2, 440

1M35EPhEIEIH

21%
[Selencise, epois] 1. TPAR, WKAD [58%)
20 Fy (2%
O
H I
Q-EEM-[-:H,}_,MI-B:::
PAC{dppT), MaDH M
O
LUAH, o O [k coupling]
2 ClCCHoMo
(Trac-C1
1. BOCL, Py
2 10% CdPo
[Tros cleamge
Isoaloperine Aloperine
1. Sy
2. Sumukl
3. Selenar E; SHCTS ()
4. iminlum
54T EX-3-03

ShiCrs-5e0



Altersolanol B
Kelly, T. R.; Montury, M. Teirshedron Letf. 1978, 12, 4309

oYY T ol =

oH O

[Diets-Alae] >95% this isomer
(Themmal reaction gawe 45/55 reglolsomers)

Altersclanc| B

1. Sy
2. Dilels-Akder
3 080,

4. Culnone

TE-43



Amouromine
Marsden, 5. P.; Depew, K. M.; Danishefsky, 5. J. J Am. Chem. Soc. 1994, 116, 11142

SePh [Faaical coupling, S _\\,f'%

L]
COMe —5=Ph
| . p—
[ j: ] MHBoC o O )
g — T /\,A T
| H | Bu,Sn é é
oG

|
Boc Boz Hoo OlMe
[EHANT]

—\*'% M, Sl

M
Meo MM |-|| H | H |
H he Boc Boc OH

o
- 1 e
_H'*f%
@a o
ril’]_l hl: T . 1. Spem
H 2 Allyisn

J H 3. SNCTS
o M“J"f”i i 43

T

Amourocmine




Amphoteronolide B
Masamune et al Tefrahedron Lett. 1988, 29, 451

OTBS
Ohde

MeloC

BE-15

oTBES
Ohde
o L,OTBS
~OTBS g eoyPoHL -
2. Cr0,, Py }\’\ 7( y TCOMe
COMe 3 LioH, THF, HO o :
[LHPhosphonate, ydrocyaikyiation] j/

18-Dehydroamphotercnolide B

1. Synth
2. LICHP
1. Homer-Emmons



Anatnximn A

Brenneman, . B.; Martin, 5. F. Org. Left. 2004, & 13259

P e e TN ) BF, 08,
cl\_,\‘ = Vel W COMe o
= roooMe
/g - Vi O MNHCbz PiySIH
Bna” YO [Amioe —= kEtong] Elnﬂ/gﬂl
11:1 dr
bz o ez hhﬁﬁ-
N Ebz"“hl ci. ’
Ilj:
1. Gy .|:_|-r""|L . }P:Ih - il E
- CHEX KLy ""-',-_
2 Nald, TR Ny ‘&
/& o
[Erre meihesks) Bno o
1 T |
O
H\‘M
Anatoxin A

— ,,-.'-z 3.«__
e T N N "E{}:ME —_— %ﬂné N 3.-,,__

B AH

ML
L= 00,
1. Nak SN, ), O
2. MeQTT S P N -
A S
[Aastylice 2liztion] BnO* =0 "
[Dlazophosphonzi]
1. Sem
2. SiIH reduct
3. D&l
4. emme meiahesls

5. Acetylens I akeimde



S — - - ¥ - - L]
androstEns-3,0 F-dions, £

Schmidt, R.; Huesmann, P. L.; Johnson, W. 5. J Am. Chem. Soc. 1980, 102, 5122,

SiMe;
EtO Li——-H Et0 ||| 1. NahH, |[ 1. 10% HCL, H0
EtC il EtC 2 MegsicHo  EtO 2. CH=C{CHMMgBr
[l alyation] EtO HO
SiMe,
H
I '
© a” "o
W
[fVMg, Schiosser] 2 FRLI
o o lsomerization
/ Silles
1. 10Fs HCL HO
2 M=0H
3 el |||
CF
T, 7=05H
58% Y
CH [Siiane, propangyT] [0l Intramalecularn)

Efficient terminatiocn of
caticnic oydization

4-Androstene-3,17-dicne

1. Sy
2. Propargyisiians

3. Cationic Cycitzation
4 [3.3] Clalsen

5. WG - brans

6. Acetylene

7. SChem



Anfabsoiic 21454 FA
Miczlaou, Papahatjis, Claremon, Dolle S Am. Chem. Soc. 1981, 103, 8287

o o
olte TBSO {"93}2#'\1/\““)1\3& TBse
Cr 1. LINIPry, B4, 0°C " i "

'\.M , !.-,._M,.-" | ""a-l""-;
"‘JJ“‘\/"'\-\ oS O Meo =
H 30y
n . 95% diast
SAMP hydrazone [Akozyos Imine aiiEte] [Homer-sVadswors-Emmons]
Mel.C
Me0.C™ ™=
TBOPSD A

-
-
-

T

TBODPSOD T, |
T0% ocne iscmer TBOFPSO
[Dilels-Alder, Intramolecutar]

Mas O O
H 1. Synth
2. Intra O-A
H 3. Horner-Wadsworth-Emmons
z & 4. Hydrazone Alkyl
L H
Prefemsd Poor
Conformational analysis

| of intramaolecular 0-A Reactions

81-13



Anillataxin lsamer
Yomakawa, Shiori J. Ong. Chem. 1998, £3, 8638
O

‘Bu

2 I_.=h_ _CH 53% .
Pd", NaOH [Suzuk] [.n.u:uﬂgma.] -
COMe a o
. CRLOOH
- I g CF CHO
S | P4 = {__ = }ZH""JL‘O“E
T3 /Fnse-:qu Et.Si0 KN(SIME,),, 1606
- (E/Z ratic not given) E———
O

u -
T e " gePh
o 1 LIoH
o 2 ANBT /\ﬂ/ i

[Conjugate addRion - L] 3. Dipegiide
HMHAl oo .”"f’pseph

CO-All

Antillatoxin

1. M0y, \\r—vO
B H = . _
= ‘-\Vfu-.m.'uxﬁ = 2 Ml KH
OH

Ohe
T e
H O
1. B0
2. ‘B AIH
3 TRAR, MWD
H
o =
Et-5i0 o

ut
e,
Bu hEI'D,. )\I)\ ’N\.n-’
[S=lkenmide, EN] O |

MHAlloe

/ = COAll

Bu’
1. Sy
2. PRSeCH,LI
2 BhCrs
4 Skl
5 1 4-30d HNPA
6. Evanes A
7. Selenokis



Apkromines &, B, C Coupling using a-Lithic-sulfone Alkylation and Julia Clefination.

Yamada, et al. ) Org. Chem. 1986, £, 5328
Crganometallic C-C bond forming steps in the Synthesis of Aplyronines

TBSO OTESOPiv TBSO OTES OPiv TBESO OTES COPFiv

THFHMPA 1. H; Pac

—
Z. Dess-hariin

3. M Cull
4 Dess-Martin

=

/(/ [LHSuttne, kytation]
{Bn - i
MeD TBSOD ?Fl OPiv
~ 1. Fx

2 Ma[Hg)
MeOH

THSD ?H OPiv OMe
e
+
COhe
H
bl e
O TESO 'I?F'.' OPFiv 1. R

2. Ac,0, DMAP

R = CHyOCH-CeHa(OMe)-3.4

R = CH:5Me OTESOTES

el

Aplyronine A

TBSO OTESOFiv

Ph EDE OMe
)\J\/l\/{}Tr
Li

3. Na[Hg). Na,;HPO,

[The Julla reaction Was un on e myraysulion)

OMe 2 Jilla
3 Sy

Aplyronines

1. Sulione-L1



-1

Araneosene, ()-5- 2
)
Hu, T.; Corey, E. J. Org. Left 2002, 4, 2441
Alkylaticn of Brook intermediate "\
OSiMeBu N EOMe
i Li o,  B2%
. + +
‘Bule,Si Y '\-\__‘ o}
[y ketone Sinook] TASF
) 0%
. s OS5iMe;Bu OSiMe, Bu
L0, Sile, Bu Li [etone enciate akylation, TASF]
= — = —Li = OCO-Me
/ 1-T'|'TS'DTT.'PF1EIN =
2 INES, CaC0, 92%
/ 1. TMSOTT. 2. Pa,{dbaE),, dppf 48% o
Ph5O.,
“ O
Al{Hg), THF KOAE, PaPRn.),
o6, MTMS
.«J'Lo'rus
28%
4% 0y, CHCL; MeS [Tsu)i-Trost alkylation, sulone]
1
O F
= Me., - A 1. S
O | T, ZniCu) I'I.I1E"'E|I_II"IIIE II"IIIEEM_E"-. 2 shones
F TASF Mhle, 3 TASF
W, 20% 4 Mty
5. Tsuj--Trost coupl
[Conalysis] [hchaurry coagling] ! coging

Araneosens



Argentilactone, (-)-
Cameterg, J. J.; Ghosez, L Tetrshedron Lett. 1988, 23, 2059

0 CsH
) H., 1. HCLMeOH 11
= Pn b CHCH,, >< j ’-)‘:5 "2 TsoLmy )
>< vy, O o= 3. MaDMe, MeOH
o= " 21% i . ,,.g"
! — ZE=982 Fh
2 Mo
s0.Ph SO.Ph
CsHi TsOH  MeO
Dgres N g
" asw i 'J ,,
o o

{-FArgentilactone

OMe),

[LHSultome, eporide]

"35H11

BE-14

1. Synth

2. Li-zulfons
3. Eposcide-RLi
4, Wittig



Aromaticin

Majetich, G.; Song. J. S.; Leigh, A. J.; Condon, 5. M. J. Org. Chem. 1993, 58, 1030.

[\ CH
i I/\H/\Eill.le, 4 &
o, O oo

1. H0*
@,ﬂﬂﬂF‘h - SiMe, SiMe;
Z
[Tyl aleylation] TR :_ri

-

91%
L POC
LUNH,
(10}, BAICL
Ml S -— SiMe,
M AIC
T0% OH o O O
CH 70-85% 8%
[Fpanoboration] lBH,: HOn, Na0H [Frire] [Sltare, 3k, intrameilecutar]
12 bl HE
T - 1. LINIPT, CHO =
2 TsCL Py
—_—
308U
4PCC
Graveolide Aromaticin
;:L'&'EI [Sskenoide, enone]
3EnCm

4 58



tlagnus, P.; Cairns, P. M.; Kim, C. 5. Telmhedron Left., 1985, 2&, 1983,

H
| o hhal shaues
—_—
-:i-. PhE e
o7 TOCH,
COzH O
- 1:I. 'D':
[0
e,
O
[Singlet nygen] CH CH
1. Sl
2. DA
3. Fetno-Da
4 Fummensr

5. Singlet opgen



Aucantene
Liu, H. J. 77 Can. J Chem. 1978, 56, 306

H O
z \[? BFL 08,
g ==

[Diets-Aider]

[Cuprate: conjuaghe addRkn]

[Wimig]

Aucantene

1. Sy
2 DA
3 Cup



Avermectn A,
Danishefsky, S.J.; et. al. /. Am. Chem. Soc., 1989, 111, 2967

o

"'J'L‘t-EIu

O
: PRl
t-B O : ==
Y L
“ 5 BF,EL0
H
“\TI"'

t-Bu L)

O

Bo-16
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Azaspirene
Hayashi, ¥.; et al.. X Am. Chem. Soc. 2002, 124, 12078 {Angicgensesis inhibitor)

e >
\/\/lj\ 1080, (DHEPAL 07 o 1. LINIPT;; Me SusiOTY .
= None - 8 pLoMerh T 0" O CONH, pp
2 MeT{OMel Tl + 0 L {ﬁ' 2 LIOH, Bu0H : -
Et COzMe =—Fh 57 AT 3. (COCT;: NH,
MgEr, -TE"C H ©TH
(Ilum endlate 3nd oMer Lewls 3ckis Gave poor dlssiereomer mibdure)
[Aldol, ester enalaie]
NaH, DMF
O H o
1. LINIPr (4], HMPA Hﬂ}-u” 1. CF,COM ol H
Et% U
2 .. ~Ph Z Dess-Marth O 3
Et e H H - = ~Fh
C  osifn &
iDessMamn O 0Si'Prs
[Aldol, ketone endlzte]

1. Sy
2. Aldal- ketene acetal

3 SnCTs

4 Enamine

5. B-ARiy ester enclate




Bakkenolide-A
04-14

Reddy, 0. 5.. Org. Leftf. 2004, & 3345

v, XA SOk
wa \F/\)\”/\ ”

oo, Intramoiecutar]

[Cialsen, encl eher]
[Dies-Aider]
l My PO,

PrpeCH, el C 1. M SICL HMNS M), G\.
- ! . mnn
ﬁﬁ: 2. MLl NCCoOM2 )’
O H H

[Calsen acylation, Mander]

Bakkenolide-A

ﬁni

:"-"%!’-4.”.-‘
E

i



Ealanitol

01-13
Zhang, Z.; Li, W.-D. X_; Li, ¥. Org. Lett. 2001, 3, 2555
= O O O
1. LIN(SIME ), 1. LINIPr PRP=Ciy
—_—
z e 2 Ml = s
o I\/\_,;J\ 75% (vimal
a5% © I o
[Ketone enalae akytation] [Ketone Kjiatian]
{Bicyclicenolates are resistant to B-copgen elimination) 1‘ A
32%
OH OH OH
Na0H,
H, Pd-C e
-—
= B5%
A OH OH DCHO
Balanitol
1. Syl

2 Cationic cyclization
3. Kefone enotzte alkyl



04-12

Basiliskamide &
Lipomi, O. J.; Langille, M. F.; Pansek, J. §. Crg. Lett. 2004, &, 2533
CH iPr:Si0 O
CO:Me — BnO : I CO.M il E
n Ve 2 ooy Bnc H
iP
gose

B nD
iteFh
[Sliane, 3l 2
[Coonalysis] O
d .->'-C024'F'r

iPr.5i0 MG
[Takai-Mozaki] T z (COCT, iPrs3i0 OMOM [ P iPr;5i0 OH
/\/\l/\/\ OISO = H Pr et = s
z = BnO e
CrC1,, CHY, ‘ = /\/\l/\/\ 2 H, PAC

iPr;Si0 OMOM
S 160, R .
: (MeCN)PaCl

I
\4’\/\(\_/\ T . iFrsSic
z o =
z 2 | =
— el e H_M —
| I',_-J'L.\",‘\‘ i \/\/\I/\é/“\ ‘\[T'J—"‘EI'IELI: [Stile cougiing]
) s}

EZ9.5:1 c
O
i J'I\,/\
i o 'JJ\J-'\Ph P8I0 O = ™Fh

z - HF, Py H-N z z 1. Smm
HoM — A = * T e . 2. Crotyl borane

z o z 3. =lle
O = 4. TakaHozakl



TT-24

Bergamoiene, o irans
Larson, S. D.; Monti, 5. A_ J. Am. Chem. Soc. 1977, 99, 8015. =
o o
O O
OH
(CFC0N0 o=, o 1. LINIPT,, -70"C o
i * VoD 1. MsCL NEL, (58%) o, o 7 ol o
OH 2 MeSICL DMAP I I - o
[FriegeCrans) 4% OH (2%} OSiMe; Sile.
[Ketone enalate aky=in] g1-g4g; | HAmoK
O o HAMOH
H CN o o
MH;
TsCl -
; 1. Bu Al 7 -— N = —
Dioane
2 o' / Sile,
5% OSiMe,
1 1. B Al (T2%) (amide oould mol be Mydrolzed) [Grot fragmentation]
95% 2 Tel1 (91%) [Ketone enotze akytation, Intramolk:cular]
Ts
LEELH
e e /4
4 THF, 25°C
o-franz-Begamaotens
1. Sy
2 00,
3. Bakiwin
4 Gt
5. Ketone ak
B AL

7. DIBAL



Bigelovin

Grieco, P. A Ohfune, Y., Majetich, G. J Org. Chem. 1979, 44, 3092

T5-01
H Y H L
2 LWAIH,, THF = N o 2 LINIPT, CH,COH
¢ o DME
85%
Bn 100%  gno [Camaizte enolate akyiation]

JACS 1978, 100, 5946 only isomer

Bigelowin

1. Sy

2 Enone

3. Akaholepoide open
4. Akcoholireduct

5. CarborylateEnolate



Bilobakde
Corey, E. J.. Su, W. J. Am. Chem. Soc. 1987, 109, 7534

MeD.C ‘Bu
COMe 4 3 20 pmse (not shown)
—
CoMe 2.‘Eu%% y
Ph =0:C o

[Ester enolate akyiation]

Bilobalide ©

Sy

=4
i

thde b

|



Binlin
s LT
Confalone, P. N.; Lollar, E. 0.; Pizzolato, G.; Uskckovic, M. B. [ Am. Chem. Soc., 1978, 100, 82591,
+M‘_,1‘.} N—0C
1. MBS 1. MaDEL, HOE =
e IO CO= 0O -
2. MeCSH, BN (T1%) /JJ\ L
5 I ACDCHCHNG,
20% S
[1.3-dipatar cycioasdrion-nirike o]
L
‘:’ o l " aoy
H
Me0.C— N - MED Megfu‘wf o H.Mo HO
33):} — e
2 e S=0, Az
20% 5 045, 5
1, B3[0H}, [Bedkman rearrangement]
2 oLe=0
,‘ii
H N N~ H
Z_ﬁ—/_f -
S5
BICTIN
1. Sy
2. 1,3-dipotar
3. WRrlle cede
4

1}



Biotin

Fujisawa, T.; Magai, M.; Koike, ¥.; Shimizu, M. J Qng. Chem. 1994, 53, 52385

Cysteine  —= %

M—=——Hu

Boc
\/L d Bu

M

5 = -

\,.-\n, T 7
o OH
anti {Cram})
M =Li, THF 40 : 80
M = Li, THF, HMPA 28 : 14
M = ZnBr, ether 5:95
M = ZnCl, ether <1 : 99
o o o

H“M_’lLrJ-'H 1,Ho. Pd H.,M/u\M..EIn H“‘M M"’EI"

T i -— t F T 7

2 HEr " +
T AN O‘Q\/Bu /
=) 5048 5
H
u
l klzrohital ooddsiion
o
oA
T
5 COcH

Biotin

9418
Boc yf\
#\u’ B 1, pTS0H, MeOH 4 NHBn g,
W e - \""'\-\.-""
OH OH
syn {Chelation) KH, pTsCl
L THF, HMPA

Cs0H
0 THF

1. Sy
2. Liacetylice
3. Chelation Feldn-Anh



Biotin
Lavielle, 5.; Bory, 5.;

Br Br

PRCHNH, BnHN MHBR

_—

" COH

HO, COH

M N EIn.,M'l'L\H__.EIn
CO-H
1. TICL
S 2. HiEr, nefue
5%
BIOTIN |
O—

Moreau, B.; Luche, M. J.; Marguet, A.J Am. Chem. Soc., 1978, 100, 1558,

O
1. i=DH, H*
CLC=0 Bn ~N IJJ\\M_...- Bn -
—_—
2 LAIH,
HO-C CO-H
O
Bn ~N IJJ\‘M'.' Bn
1. iell, THIF, HREA
CO.tBu
z a
5
I-"'V\\-”'JLOtBu *
[LSatchde, akytation] 2010 130

Elnﬁ..MIJl\ Bn

N0,

1. Sy
2 LiSulfx

35mg S

34



Bisabolene, E-{¥)-
Corey, E. J.; Seibel, W. L. Tetrshedron Lett., 1986, 27, 905.

3 1. Bl = OTBS
_ S OTHS Sille,
OTBES < B M( }3 ||| Wiz, HIMPA
|
B,
[Mie—boration did not work welly ™ I g
e ]
L Bu N F
& Elecrophile-induced B — C migraticn of alkyl group. o
« Transmetallation of B —= Cu.
& Alkylaticn of vinylcopper reagent. Eimgl_-l
. . . . . | TICl, =
= Vinyl silan= as vinyl aniocn equivalent. "y |
=
PhkHRSE £=
| 22%
E--Bisabolens
1. Sy
2. Baran
3. Curtilyl
4. Qiefin
5 WiIngISI CC

6. Zhors



Brasilenyne
040G
Denmark, 5.; Yang, 5. M. [ Am. Chem. Scc. 2004, {128, 12432,

o. _OH o O O Can 0O 5
‘\/JJ\H H 1. BHy THF H 1. M 5i—=—Sil=, ﬂ'\# "‘n.--""f
OH BF,0EL, TICl, -
1
HO O HO O

2 M, BuSICL, Py

' | o |

I
iPr,Si’J\Li

[Peterson]

[Olefin metamesis, RCM]

Cl

1. S
2 SHAkme
3. Dillmide

4 VinyiSHPd
5 Pelerson
£ Al
7.80CTs

i



Brevicomin, exo
Matteson, 0. 5.; Sadhu, K. M. J. Am. Chem. Soc. 1983, 105, 2077
Boronic Ester Homologation

O % ZnCL

LICHC: CIHC, _

veroy 5 =, R

-100" BT Cpees O Jl’ff'
= -

[LHdichiaromesyl, borang]

from {-}-Finanediocl l UocHFn
I OCH.Ph OCHLPh
M X/\/'Y\ LR, W
OH %5 2 Emmar
1 ,,5 { =>09% diasterecselective
2. H2 = 5] RO LA P P
Oy = The process is repeatable, adding one chiral center at a time.
o = The diastereoseledivity is very high.

exo-BREVICOMIM For a recent example see: Maurer, Armstrong, J. Org. Chem. 1986, &1, 2106 {Tautomycin synthesis)



Breynolde o104

Smith, A. B. lll; Emgfisld, J. B.; Rivers, B, A, Vaccarg, H. A Am. Chem. Soc., 1981, {13, 4037,

-CO:Me
1. MO[CO). KH, 1206 1.0y MeOH arolaMe )
Ew00H M2 S0, . DEU o
P - L
2 HCT0, 2 M5 R oH
' ¢ O Me 7 e

oy [Epase b O o] : - o 1' 1.2 LINIPT,
Gzang 2.MNCS
~COzMe o ~COzMe ~COzMe
[ 1. N A [
Ph—d NT= 1. MEMCL DMAP -
a - Yoy -— [ ] a
" HOu., OMEM NaChe "
OMEM .y rect v, 2 haBr, OH
3 DBU
4 TFAA, Nal
[Cvaziniding]
JCO_Me 1. Reaction
W 1. TBOPSOTY o, o LheEee
2 BuAH * 2. Crallc ackd
m"DMEM _— | 4 wem
. Li O
R = BuFh.5
= DU vl (EULIHMPA)

[Selencide, enone]

1. LINIPr,, THF, H

HLRA
- RO-.

2 PRSa(0)Cl

1. KN{SIMe,),

2. Campnor aazirdine

Breynolide



0107

Brunsvigine
Sha, C.-K.; Hong, A.-Wei.; Huang, C. M. Org. Leit. 2001, 3, 2177. pMOSCHO0JH, DEAD, PP,
e ! w0 NaH, CeCy “ >'< ><
D < "
N "'El"
Tag "iﬂ
o o °©

DR

DD, PP, 1IT5

= H‘:f |
L] % i MEG\ N N ><
1.WaBH, CaC, M
cul ><: >< - / _{ W "0
lﬁ Y g Tewcim 73% N
Vhohic TS.r [Velnred amide] s
|

1. Sy
211

3 Wvelnnel
4 MREsunoiu
5. Mechanizm
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Butterfly Compound
Sum, F. W.; Weiler, L. Chem. Commun. 1973, 985 o
o O (EtOLF_ o
Mﬂhﬂe —_— THPG\//\A/U\ —_— THm\/\)“\m/lj\DM
2 e OTHP OMe €
3. CIP[OMOET,, NaH [yl enone] L LIAM,
[LHestoeserdll, k]
I \/\)\/\
1. BuLl, MeS0LCI
Y RO < P N
M= B
MaH. Bull //_ ! 2 LEr OH
[Dicarbonyl dianion 2Kyt
O O
THPG\/\)\/\)J\/U\
= COMe
l CIP(O)OET,, NaH
@
(EtO):P. o
o O 1. MeCutl
— H{’\/\/L\‘H/\)“\‘H/u\
THPD oy oy 2 10 oH
Che Butterfly Compound
1. Sprm
2. Dianion
3. Enoncaie ester
4. Ketone

5. Adconol a,



Cadinene Dihydrochloride

Soffer, M. O, Gunay, G. E.; Korman, O.; Adams, M. B. Telmshedron Left. 1963, 388,

j\DEt

Cryptone

See: TL 1965, 1355

[Diets-Alded]

EtD

i

)

s-Cadinene

SOMK
Cl
1. =l
—_—
2. HO “ El
H
N
Cadinene Dihydrochloride
H
I HiPr Cl
1. Sy
Z DA



Camptothecin
Comins, . L.; Hong, H.; Jianhua, G. Telmhedron Left. 1994, 35, 5331
Cl 1 =Sl ¢l ot ! 1. Bl
- | 1. h.lill-h[“%} |
M 2 0
N 2 EF,-{:EII -
3 H 3 \)J\’.rﬁﬂ'
O
S N I-ll/l G“-a.-"’ﬂ‘-n.-r""' ~ o
3. rHBull
4. NaiSH, Bo% [Li pyridine]
[LLH pyridine]

1. LINPr, N Br
=
[LIH guinaling]
DEAD, PPy

O B

AIBN
[Radical cpoitzation]
o 1. Sy
2 LRy
I s
4. UFQuinciline

5 Bu,SnH



Camptothecin S
Cumran, 0. P.; Ko, 5. B.; Josien, H. Angew. Chem., Int. Ed. Engl. 1995, 34, 26803,

OMe  1.'Buul ,J'I\H OMe o OMe
2. uezn’“‘*rq -
N u = B MI =3
| . OH
R0
Me.Si = AL MesSi W Me.,Si 2
83%
POCAZ),
OMe K:C0;
1.080, B NET
. [DHED)2#Y Ny 0
4T% 2 I, Cachy | [Feck Couping]
Me;Si Me.5i N
THES! a89%
T2%

1. Li-Py
Camptothecin 7 Hedk

[Fadical oyolization] 3 Ce0d

4. AL from Amide

5. Radical oyclization



Capnellene
Paguette, L. A.; Stevens, K. E. Can. J Chem. 19384, &2, 2415

& — g - 8~ G
b —

Capnellens

1. Sy

3 Enone
4 Aldetmoe



Carvone

Fleming, |.; Paterson, |. Synthesziz 1979, 7238

o Me Sl

1. LINIPr
—_—

2. Me,SIC]
97%

DOy

TS5
o] Me,Si0
o Brig
ooe \H/ NET,, MeSIC]
Collidine, 20°C
 —— —_—
T35 Cucl DkAF, 13072
555 B7%
[Encisiiyl efner arkdation] [Conpugase 20aR0n - Cu]
oDa
520
[Eritsliyl efer akdatin] Collidine, 20 °C
O
M
™
=
1. Syl
Collidine N

3. EmolslEne



Cecropia Juvenile Hormone
T10

Faulkner, 0. J.; Peterson, M. R. J Am. Chem. Scc. 1973, 35, 553 P
o
NICHN CN H* . MieDOH Ts0H
= = Ohde
o q
[Cyamaltydrin [Clasen, m] BFE-98% frans
NaE
o o o MeQ CMe \ H"
/"\,/Jk il e (MeD),CH
— —_—
Mz 2 NaOH TeOH G
[Mannich] Mhlie, = Ohe
OH
T8 a0 OMe
O O [Halzen, kefome]
HO
HO
e, . MaBH,
Dhle I e Cille
OH
o L T Hg, Me0H
1. TsCl trans
L 2. Ma0kte, MeDH | |
O
L) \)J\ M-CEC-H H
& < =2 COhe
+ stereoisomer m

|

i



Cephalotaxine
2509

Isono, M,; Mori, M. X Org. Chem. 1995, &3, 115118 Sind
| E
1. CF4C0M
H 1, LINIPY, /
o 101 CFE0zH 1. 10P% H,S0,
" O
:] z HEJSIWBr 2kr oo M ic[m}zﬂm” " co.Me
‘B u i } EInl:

[Lactone enoitte lkytation] -

N

N7 COoMe

HC(OME),, TS0H

1. Sy
2. amide encitae
3. VISI 10 lodide
4 WA Inframaikecular

{-+Cephalotaxine



Tr-2T

Cerulenin
Corey, E. J.; Williams, 0. B. Tefrahedron Lett., 197T, 3847,
COMM
o~ _AOTHP  Busne g o 1. Bull
e —_— B e T — T
e E A =~ — OTHP
91", 10k DiEOE 720
1. Ho8e, THF
[HyarastannEton, akne] [LuSE, i LV, 3liIEr] l 2 MESOLTL ELN
3. Nal
Q 1. -5, 73 "C
= e — P - N N
o 2 - 20%
o7 o [V, zleyl]
l CHM, o o '
L
. o
O
o7 MoH KAeDH, MH, o
+ E— . "
O o
O
I = Cerulenin MH,
Mel 1. Sy
Antttungal Antihiate v
{pseudolactone) o 1 =n
4 AL

5. Ketone



Cerulenin

5708
Mani, M. 5.; Townsend, C. A. J Org. Chem. 1997, €2, 838
, O
ME_'.,EIII =Bl ME:.\_EI.-,.H |'-"H
T o
— =116 "2, TMIEDA
H OH CEE
WW" A —
LB]
[LHEpade, AL
' m‘w F /\/\/\/\& - MH:.Hzﬂ /\/\/\/\ﬁ(
2 PyH.OTS C 2 1eap
{+:|—Cerulen|n

1. S
2 Srampkss
3. Lk epouide



Chorismic Acid
Posner, JOC, 1987, 52, 4836
o CO.CH,
ﬁ i g SPh
5 £.5 KEar - W,
Ph~ 0 . £ sph Fh
= 28% SFh 95% HO™
[Diels-Alder, Inverse electron demand] [23-Slgmatropile, sulekie] COH
49% l MEMCI
COzH GO, CH, CO:CH;
.SPh
1. WCPBA -
e —
JJ\ . . 2 A, MeDH
HO-C o HO ™ HO
OH OMEM 68% OMEM
+
CHORISMIC ACID [EuMkdz 2liminztion, dkns] —

-

1. Symmn
2 Diels-Aker Inerse
3. SuMoede [2.3]
4. High pressure



Chorismic Acid Analog
Mattia, K. M.; Ganem, B. J. Org. Chem. 1994, 53, 720,

! E -:F,-::-::,H
BF 08,

(PhIeha talled)

Br

O

%
bl oTBRS

O

CHORISMIC ACID

[Sekenide, EN]

Also prepared

24-M

1. TESCL imid. o
Br SedAr Sefr
= MeseAile 26%
s,
6% MeSe oTBES ¥ TES
o RNy (OAC)y
MeD "'EG)J\F( {OMe),
Mz
Sedr W +—— T
2 CHO Sedlr
S
Meo oTes MeD “oTBS
O [Homer-Wadswori-Emmans] o
O
HO

1. Sy

L [23] Figm

3. Selenoide

4. Homer-WE React

2 5. Epaxide
OH
O



Chrysanthemic Acid
Babler, J. H.; Tortorello, A. J. J. Org. Chem. 1976, 41, 885.

O
Ao = AN = S
OH EtCr HMPA, -TD"C EtO;C
o 95%

{3l trams, no 4-Ting)

T'”I ;]
[Flalkemjamea] [Ester enclate alkylation, intramalecular]
1 Cr0zFy,

1. PrP=Che,
ar, DWsO CHO
HOC EtO.C
= 95%

Chrysanthemic Acid

1. S
2 \Wilig

3. Johnson Clalsen

4. Eparide alkylation ester enclte



8801
Funk, B. L.; Movak, PM.; Abelman, M. M Tetrahedron Lett. 1933, 29, 1453,

@ L W g TN LIk Cu ><S|ue,
2 mot -~ THF
o o

Et
[Conjugate addRicn-Cu)
SMe = l HGCL,, CF,COH
MeS Shie Me5 O | P
o © N |
MaH, Ml 1. (MeS)CL + |
S 2 H I
H v e
H
H Ir=cal, Tk
F ] [Fetene cyshoaadRion] ¢oH
1 Aanl
o
1. HNNHTS
2. Bull, THIEDA
H
SME
Clowens {Me5)C Me5. .+ - eSS
| )
[SnEpino resciion] oH r

1. Sy
2 Carbawyllc
3. Ketene
4. Piracol



Clovene a-19
Schultz, A. G.; Dittani, J. P. . Qrg. Chem., 1983, 48, 2318,
O O O
1. LINIPL 1. LINIPY
2o L g™
OEt OEt ol oEt
[Fiztone enalte alkyLation] 3%
1. LIAIH,
(o] 2 HOL
LINIPr, 1. LINIPr, =0
-———— -—
THFHMPA z
| o B(\ﬁ Cl o
S8%
80% 40%
[HEuET [Kefone enalale akyiation]
O
0, Q KOH O Raphael JCS-65-1344
| —_—
U U o MeoH 1. LINH,
2 HC10,
e 3 HOOEL rfr::me
7% 45% 63% ;-mm’:*'m
£ HCL KOH
T LIAIH,
8 CICOLEL A300°C
' 1. Keztome 2kl
2. Enone-ARylation
H 3 Chem 547

Could not reduce double bond - had

4 Smm

CLOVENE

to use alternate lengthy route
cutlined



Cocaine

Mans, . M.; Pearscn, W. H. Ong. Left. 2004, & 23305
SnBus; O

o
1. B, Sl /\\)\
EIn{}"\.-"JJ\H —=  BnO %

2 Priralimide
PP, CEAD O

N CHO
M
Boc” WH + Boc” H
CHO
H

1. NaCia,
2 CHM,
3. (PRCOL0

CO-Me

M
Boc™ M
WH + Boc WEE
CHO
H

NN Bho

2 CH, NaBH,CN

04-13

SnBu;

o
EM:"H\/J']\H /\./L‘
— =  BrO N " ™0Bn

1. Bull
2 CH=CHEP

3 B0

Boc

1. LiH,, THF BnC f‘k OBn

SPh

[LVSn aiytzming]
[CycloaddRion, 3+2]

1. Sy
2. 3+2 cyckasd
3LEn
4. Adal



TE-11

Coccinelline
Stevens, . W, Lee, A.W. N. 1 Am. Chem. Scc. 1979, 101, 7032 P
MeD.C
MeO.C MelC MeD.C
-y ‘j . 1 Nalhie m 1. MsOH, H - .
Mel.C u o MeO.C ’ o 2. NaCl, DMF, A . Me o e
[Makzne=e] ChMe hie
[Clateen acyition] Me
lmzl. DMF, HO, 4
H
s NaCl, DMF, HO, A 1.pH 1.0 - Me  NH.OA e
2 pH5S 2 oMe - Me
NaBHCH
o o Me e Me
uec:-zc,_v,,ﬂ\v,c-:-,ue Me Hie
rvig] [Fozducthe amination]
1 Ph,P=CH, [Foblrson-Schospl]
H., H H
™ ) MCPEA "
—_—
FaC
i"".-.,'l Il.-"Il.l
Cocoinelline 1. Symm
Defensive compound of ladybird beetle igﬁw

4. Michaee]



Codling Moth Compound
Marfat, A.; McGuik, P. R.; Helguist, P. J. Org. Chem., 1979, 44 1345, 3833 (Carbocupration of acetylenas).

‘|:3|'|?
| o
1. CuBrMe,S oy 1A OH  1.TsCLRy I
MgBr L ZNHL 2. Nal
3 CyHo=C-U H 1. Mg
[Cu-alkyl, akme] [Cu-myl, epada] 2. CuBrMeS
3. CyHCSCH
LIAIH, oo,
H = /IYQQTH - "
o H O.H H Cu
OH [Cuigl, ©OY
1. Smm
2 VHCu
3. OL - Epadide
4. Camotne
5 SnCTs

547 -89



:

Coleophomone
Micolaou, K. C.; Montagnon, T.; Vassilikogiannakis, G.; Mathisocn, C. J. N L Am. Chem. Soc. 20058, 127, 8872
o 0 / o / 0 J
1. LINIPr,; premyl Br 1. LIMIPr,; PhSaCl LIoH
I — e - — —_— s
2. LINIPr; presyl Br ZHD,
el
MeC Mel [Selenaride, dienang] ©
[¥=tone enailate aiiiation]
OMe CMe Chle
ELAICN Db POz DA
OAc on — on 1. NER,
KA
HCr
OH O [cisen, Mangen
o
OMe OH
O
— LU
-
O OH
1.
2. Enone aligyiation
3. Wander

4. Selenox



Conduritol B, F

0313
Heo, J. N.; Holson, E. B.; Roush, W. R. . Lett. 2003, 5, 1887-1700
Org EEN‘!_\HEE
| cl, H SilMe-.Fh SihezPh
pc ; = H
OBn . OBn SiMeFh o TS i LOH HOw_ _A~_ . OH
= H thlﬁ 1‘“‘|F'D /\/:\/J\;."‘"/ {cHex), N Dely, NMD i
M" = = H -
= = = RCM
OBn O -] OBn OH [RCM] = S HG :~ OBn
9:1 dr CHn lklzﬂl/ OBn
OH
o 2 Nl 1. KN(SIMe,),
1806
HO s OH 1. g DA, 2. NaMH,
= ACOOH, AcOH
OH 2 Na'NH, [Petersan]

{+Conduritol B

Peterso
| "o 0 D\
HO OH

HC e OH E?H

oH - {+}-Conduritol F
O-{+}-Choro-inositol [Pet nl
[Fleming-Tamao Cridation]

1. Symm
2. Allyl borane
3. Peferson



Coriolin

Trost, B. M., Cumran, 0. P. J. Am. Chem. Soc. 1981, 103, 7380 81-14

B¢ B

—_—
THF, 3¢

3

< [S:aliyl, fuorice]
EEE |

Coriclin



Coronolacic Acd o008
lchihara, A.; Kimura, B.; Yamada, 5.; Sakamura, 5. J. Am. Chem. Soc. 1930, 102, 8353,

Fedro-Dilkels-Adder - -
\ |3
A(185°T) o " o
o — x| — ° .
=
o -
| ity G H‘"\-.
L . exo-adduct Coronofacic Acid
-
Conrotaion ekctrocyclic opening
[Fetro-Diels-Alder]
[Dilels-Alder, Intramolecutar]
1. Sym
2. Diels-Alder
3. Refno-Dilel-Alder
4. Aok
5 Electrocpolic

6. Aldeimoe



Croomine
Martin, S. F.; Bam, K. J. /. Am. Ghem. Soc. 1996, 118, 3299

Mannich Condensation of Dienyl Silyl Ethers

—\  TEsOoT N, 1. %BuLL, TMEDA, THF ‘O‘C
O 1
Boc

0= TIPSO 2 BriCH)Ar TIPSO~ NG~ ~{CHz)Br
[LHFuryl, 3k
L Tes o [Manih, vinyligous]
1. MMM, DMF p— T

o) O.CH;

o O OzH 2 3M HEr o O2CH: T RRC, Hy r‘;' =
-HBr I-II Boc
Br Br

10%PAC, Hy
HCIEIDH

Q
o
Hil A

Croomine

1. FuryHLl

2 Smn
3. Amie



Cuauhtemone
Goldsmith, 0. J.; Sakano, |. J. Org. Chem. 1976, 41, 2095

P

[Clalsen acylation, carbonate]

1.80CL, Py

& HOAC

PrH. A
[Rotinson armutation]

Cuauhtemone

+ isomer

1. LINH,

2. CHP{OWOET,
3L,

2% [Birch, enone]

+ lsomer (3.5°1)

1. Sy
2. Keto ester

3. Robinson

4 Os0d

5. Cikein from kedone
£ Enamine



Cuparene
Cohen, T.; Kresethadungrongdat, T.; Liw, X.; Kulkarni, V. J Am. Chem. Soc. 2001, 123, 2472

Li
PRSCHLI LOMAN E /@K
—_— —_— JRE—
Br PhS Li
Ay TRR]

Cuparene

01-16



Cycloepoxydon
¥ poxy 01-21

Li, C.; Pace, E. A.; Liang, M.-C.; Lobkowsky, E.; Gilmore, T. 0. Porco, J. A, J Am Chem. Soc. 2001, 123, 113038
Et

Et ?SEJ‘ Et ?ﬂE’t E’:PS
O O

P,COONa
— Dyl Pa{da), e
MeOH 5 fStile]
Br e Et Br e r
2 m 50% ce 5 o
OH o
LI gave opposhe enanthomer
H H 5-ring LI chelaie l DAl
V& E-ring Na chetate
[Epackiation, nucieophllic] Et Et
5 . ?ﬂ
e MCPEA 15% HF e
TBORSO
CHLON O o =—— TBDOPSD - TBDPSO
- O cheon o
53% - a0 = y
OH - z
Cycloepoxydon + 3k Sng oH OH
1. Sym
2. Agym Nucl epayd
3 Sl
4. Chelation

4. DISAL-shenench



Cylindrocyclophane F

Smith, A. B.; Kozmin, 5. A, Pacne, 0.V J Am. Chem. Soc. 1999, 121, 7423, aTIES
H T A 1. LIDHHO,
,WJ'L-. Py NaNSIME), WM o THF-H.0 o TN LTHE E \
\ 7 : _-HE-E:-D, é " s
: 2 E : 2. LIN(SIMe,),, nEuLl :
H,:. = h TIPSOTS ( 2 BN F
" | | Pcwaskl] oMl K T0y
[Amioe endite Akyiaton, Bians]
1. CHGBIy, LITMP J\/ 1. LIAI, | oo
— ™ .
2 ' — OEt =
\)\C&Me 2 lemlm,}, sy DNE COEt 5 pomcy MO -
e I _—
[I{-:-wata-u] 4.1, FPR,, imid o =
e
| OO OO J'/
Ohde
= 1. 050, Nall,
Myers N 2 TsNHNH, TBSOTY
el O MeD OMe [T = OMe
OMOM =
WARD At T e e e e T T =
1. HCL MeOH z
1. HCI /

2.1, PR,

Cylindrocyclophane F . Grubis




Cystothiazole A, C o111
Williams, D. B.; Patnaik, 5.; Clark, M. P. /. Org. Ghem. 2001, 66, 84683 )

O
H
o M
j_< EtD >_<;\ 1. B A h | \>_<-5
H-M —_— —
: 5
2 MeO,CCHPO0E, ’Kr
NaH (30%)
3 ‘B Al Swem (33%)
o 1_::'f,,EIEIu:
[Akal, Evans)
{}’”\M =
OTIPS
O OMe For Cystamilzzole C use TIRS-TT o OH o o oH Bn
1. Mel, NaDH, DMS0
o ; i veo P dogemeon L PN 3
1. /u\ﬂ 2. B AH, THF [34%) | ';
ke 3. Dess-Martin \—{ =
LINIT, [Auoal, ester enolai)] oTIPS En T2%
2 Dess-Mann
OTIPS COhe OMe
e MEH, FINEA, Me, S0, N‘\ f,f 5
o= Ar 5
Cystothiazole A 1. Sl
2. Bvans akiol
Chle OH 3 Heflerooycke
4. Enol emer
- - N i 5 5. Esler-aidol
| - 6. Aldeinye - DIEAL
M O
Cystothiazole C



Cytisine

Stead, O.; O'Brien, P.; Sanderson, A, J. Org. Left. 2005, 7, 44584482

GW\'\/)
M
“Boc

BniNH,, HOAC
—_—

(CH.O),
[Marmikcr]

En

N

Bn
N
1. TshHNH,
2 NaSH,
™Boc
= | Pz
M
O
Cytisine

T
Boc

Bn

&

Ty,
1. s-Bull, TMEDA
2. CuCH, LICI
3 CH=CH-CHOPD[OPR),
[L-Amide metattion]
Bn
w'\"‘; Grutibs |

o [RCM)

M

N

ot




Daunamycinong, 11-deaxy 1T
Hauser. F. M.: Mal, D. J. Am. Chem. Soc., 1983, 105, 5688 =

O mekch
Lial 7
+ ocH, ¥ cHoc _HAR, TwesOLLR
Hydroguinone 2 MaCH, DF M
[Diels-Alder] 7%
Ao AcD 1 KOH
O O
AcD
1. 5001, NEY, OH R, | E:j: ? /\ﬁé}
2. MeCull HO Mal0, HO.C
O
o
1. GO0y 2Py
2. HCl, THF
*  s0.Ph
LR
O
CH.O o
1. D&
2 Syeih CHO0 ©O HO OH
3800

4. Chem 547 11-Deoydaunamycinone



Deacenxyalcyonn Acetate
MacMillan, 0. W. &.; Overman, L. E. J. Am. Chem. Soc. 1995, 117, 10381,
ﬂ: L, vyl
1. LINPr,, PRN(TY), -\\ D\ Oy # ™0 \\ ;”'_"\ 1. Sl
\ |
H
2 MegSn PaEeng, __ ' L{ - Mrm
O nhie o
BF 8L,
1. MeSi———1i . H N
BF. i 1. BuAH T
Piuﬂ/\q 2 /\!\%‘\E.M 'EI..I?H H
1 £ .
2 CH=C{OMe)he Ar’ 3 2TPap “SiMe;
[LRmilum acetylide, eporide] OMe CHO
!
1. Snampkss
1. -—
iPr,
2. LIAIH,[OR), i_'
2 AcDH " | iMe,
3. HO' (-5e,) 1 H 2
3. BuAH
5 ﬁ;: 4 PN ==
1 o ) Pivl | 5 TBSOTT
z:mHHH L [WRlg, mesames] H Silte,
1. ALl
1-Ac0. By 2. VimyiLl
“ 5 3. BF AL
TBSO 2ENT P 4 Pris
5 Talal Rx
6. Haloboration

Deacetowyalcyonin Acetate




Defucogilvocarcin M
Takermura, |.; Imura, K.; Matsumoto, T.; Suzuki, K. Org. Let. 2004, &, 2503,

Ohde

Ohle
1. Me,SICSCH
THO iy
PrF)Pacy, j@\ BN (HBry Elr/uﬁ L . Br
. ——
koo 2 MnC, o
2 B 00y, MelH Meﬂﬂ'l: M Mel . Me

he he e fMe 3 1.3-propenedil
O
Bt BnO Bnl HELL THF
| Meg5i0_ OMe I o Mel
. | ; . o 1. MeDH, TS0H | i I| Me -..,_H_‘_‘.‘ [LVSr, v ]
¥ _—
. 2 HF
oH MNEL, o

[Berzme CychaddRion] r

Bnd
BnC Ohde BrnO OMe MEC{

Oe OmM | o
= O
1. AcDH, HD 1. 4 foluere

O
O g 2 NaCIO, o O 2 Ac,0, DMAR = Ohe
Me 3H,PdC Me

O 07 "o I
Defucogilvocarcin M I\\/J [Eleatrogizlic] i
e

1. Sy

2 Carene

3. Electrocyclic bermocyckibulens

4 LLSr



Dehydroarachidonic Acid.

Corey, E. J.; Kang, J. Tetrehedron Lett., 1982, 23, 2851,

SnBu- I SnBug
. - -TEC.1h Li

1' LvSn i)
Bu,SaH,

V4

[Hydrostannation, lkyne]

W

Freparation of allenyl iadide:

. . M=5i vﬂl
L—=——-w~HR —_—
THF-HMPA

[k 2iyi=tion]

1.CulMe S __ __
-4 SnBu; 4 |
2 1 L ——C:Hyy L ——CsHyy
o :.g; " 73%
2. HOAC

1. RgBH (distamy)
i AR yaraboration]

—. == » CO.CH, _
1. 2 Bl I
-—

o sy 2 Cul-Me 5 CsHyy

[Cuprate akylztion]
Me:Si i |
N —_ = / 1. 5ym
- Ag0AT E— 2 LISn
R 3. Cu Alylation
20% 3 VLl

4. cle-olefin L. YW



B5-15

Delvpdroiulkanone
Reich, H. J.; Eisenhart, E. K.; Clson, R E.; Kelly, M. J. J Am. Chem. Socc. 1936, 108, 7791,
® _OSiMeBu’
o S
o > s (N
kel o_ Buktes]
o SiMezFh = SiMe-Fh -
[Sinook elimirticn] [Eirock elimination] MisLl, THF
OSiMesBu’ OSiMe By AT SIMEB
-—————— -
TG H)J\
CHB
r D 'El"
Q45 [Mozaki-Takal] _
ct2:1 51% [Dlels-Alder, ramakcdtan
PnEaCl
PhS=
o O
1. meCIH, 0N -t
B —————— —_—
2 ELNH, A
B3% [Selenaxide, enane] 6% Dehydrofukinone  9:1  15% HoM-MH,, HoO., EtOH
2:1  93% Rh{PPhs}:Cl, CgHs Hg
i~ - = 1.31".'
iy ) 2. il ketone
SG--F"h Lo = E R O5iMeBu 3. Selencilde E2
', SiMe; Bu ~ 4 Diimids
— = R C 5 ViryiLl
—_— 6. Nozaki-Takal
Ph ME--EI OLi “SiMe-Ph . | J\ T Dielz-Alaer




B1-16

Demndrobsatad Toodan
Crvarman, Bell J Am. Chem. Soe. 1981, 103, 1351, Vinyl Silane Alkylaticn with Irmonium Salt)
O
"){‘H e ,GO.Bn
1. HE Al 2= . H M
,.:;r,’;;. Bu — = _ E + [
MeSi" 2 Mel Me'BuAl Bu -~
Li® ’

1. 20% KOH, MeDH
l 2 [CHL)), B0

Dendrobatid Toxin 2510

Bu.*_H Bu H
N : — §N
OH OH
E H 1. Sy
H R H R 2. Vinyis
Me-Si — — H Retention 3_,21&
3 H E H -i-.Ep:lIuE"'::J
5. Cu-Akylstion



Dendrobine T4-06
Kende, A. 5.; Bentley, T. J.; Mader, R. A Hidge D. J. Am. Chem. Soc. 1974, 96, 43324234 COMM

OH
1. Mel, K OO,

_ 0=

2080, 83(C00k . o oH

1. N2, H*
2 Pyrrolidin acetate

O
OH o
H H H
H/S0, 10 LA, NaBHCN
i
o Mel MeD MENTEL MeD

MEOH, |JH5

£

I 4 T 4 e

[Redusthe amination] [m:-l mamramnr]

LI "CujCH=CH,),

1. Rwd,. AcOH

Dendrobine



Fzill=ns

Zand dasin T B R |
Kondo, K.; Matsumoto, M. Tefrshedron Lett.. 1976, 291

1 "a 4
- | rhae p. P
Z. Thilkourea
5 H 37% oL
Fiose Bengal

Al IR

Al z
HMNT NH, o * |
[Eingjlet cogpgen] /I\M
OH
PhS

LUNH,
SAAAAD = ASAANY T
HEF‘I‘l

Dendrolasin 240 B4%
/'{El.l.l. HMEA

H
/J%/l\sph
Li
H{‘h)\sph Perillens

L TT nEall, HMPA

b

Cl = 'Irx"'

LiNH,

1. AlILISulnde
2. Furan

3 Alane

4 Singlet O,



Deplancheine
Crvarman, L. E.; Malone, T. C. J Org. Chem. 1932, 47, 5297,

. o
—=—-15iMe;
l 1. B Al |
2. Bry, Py
[Ficet-Spengler]

Br Sile,
i =95% E
o Siles Deplancheine
1, KBS, e
1. sl l
5 c:--> 2 HCIH OTHF
|.-f'\\,/Lo
G/\7 o . N H, |
HCVHOITHE | NH (CHO),, C5A N
—_— - ril SiMle; — = ril
— H oy To% H S
TN SiMe;
SiMe, oo, 7 =08% £
[Fydroatumingtion, akyne]
1. Sym
2. Piciet-Spengler name
A Vin-zltEne
4 Catiofic Cyel.

5 DsaL



Desogestrel

Corey, E. J.; Huang, A. X J Am. Chem. Soc. 1999, 124, 710

o OTBES 1 maH, rsuLl

OoTES OTBS
—_—
Bty BuAH MeD)CO. NaH  MeT 2.
—_—

o HMPA O = O z

W [Clalsen acylation, carbonate] H
[Conjugsete reductin] el helh
1. CF,COH
[y dianion alkEton] 2 MaC0

3. TESCL, imikd

[Friedel-Crans, Ketone]
o OTBES

oTES

1. Sy
2. Ketoester dianion
3. Catlonke Cyollz

4. Diazene reduction

5. Deapgenstion



Acutiphycin  Didehyroacutiphycin o705
Smith, A. B.; Chen, 5. 5.-Y.; Nelsom, F.; Reichert, J. M.; Salvatore, B. A. J. Am. Chem. Soc. 1997, 115, 10935,

Et
Et Et
OH o "kEt Et o ot
: : HO PCC
ot + BRI L\/\/D JJ\\,/:\/ R0 NEOH
H [Borane, alil]
B8/4 isomers 1. B [Czomcitysis]
BRSO 205 MeS
BRSO
BRSO Et
1. Chric ackd Et
. 1. Melgar. Mglh, 1. MeC=C-U MeOH sFso O
Ml T 5 HL Pdienn - _I_,.-'" - z
s " MeD* O 2. DCC, DMS0, 2 DCC,DMs0, HOC
i o oFcoH  MeOV O HO CR00H
KHABCHE g rearrangemen]
BuEnCHgl [2.3 anikonikc]
Bl
BRSO BRSO BRSO
BFSS [Ester enclate, acyiation]
1.TeH 1. LINIPr;, EXDAG 1. DessMarth
- I e
2T o 2 CRric 30k, MeOH o ZLNPL PrCOSE
3agco, © B 3. TESOTY
EtO.. Et0.C
OTES CH
. . [Aldal, ester enolate]
Et
Et
JL- 1. n::ErJ. ;| 1. CPZrHCL NBS BFS0 ELEIH
2 Bl WAl 2 AcOH, HO
[Caorey-Fuchs] 1. Frisch-Sutenberg-aischel
2. AlHE OPAC
[Fritsch-Butenbeng-Wiechel]
OTES 3 [2.3Enonic
CH 1. WaH, Tsim N
HO Br - = Br 5. Dess-Warih
e T
= "'%h@r 6. Corep-Fudhs
2 TESOTY 1. Bl L, MgBr, -73 7. Ester aldol
) 2 Dess-Marin

BRSO [LLSr v BFSO

BFESO

98/4 isomers

1.CSA -TES)

oOH 2. MeMNEH{DAC),

1. TESOTT
2 Dess-Marthn Muctlama [Py-C1)

I HF [OMe—0H
LBUNF

88/4 isomers

20, 21-Didehydroacutiphycin
Acutiphycin also prepared



i)

DpdrCmpactin
Bumke, 5. 0., Saunders, J. O.; Oplinger, J. A Murtiashaw, C. W. Telmhedron Lett., 1985, 26, 1131.
f'DME Cihvle
OMe -~
o
Phibie,SILI -::lf'J"Lv"'""‘--""“-::ME E 1.CHM,
’ hie 5 - | o 1.LNIPr,, 78 HO - 2 L, H -
E7% 2 TESCI, TMEDA, o i o W o
o SilMe,Ph o TE I r/
401 dr SiMe-Ph SiMe-Fh
Sihe Fh [Clalsen-iretand]
1. {COC, 1. CHy=CH-MgET
L PR ORI, OTES 2. CH=CH-DE!
3 ‘BuAH HOIOTFA)L, A
;- ﬂ:‘m [Clalsen, aldemyoe]
¢ |
OMe TMe OMle

1. Syrn

2. Olefin-Wimlg

3. Iretand Clalsen HOWC

4. Syl cationic - 1. F*EF'-EHDF-'E

5 Chem 547 il

6. HiWE- -— P 2 H,-::n* ooy

Cationike Cyoltzation]
[ Cre SiMe-Ph SiMe.Fh

CH.0O

O5iMe, Bu

E-Enclate




Dihydrotagetone
Mormant Tetrehedron Lett., 1976, 13759,

1. EML
O = C e fer
-HyD 3 Br N (i) O
O N I o o \O o O
V) > \_J

WS
[Addepds Imine 3lkylation] *F'h;F'=|:H= [WiEig]
H
T mecrce g o wg J\/HT
o 2 Cropy " - o o

Dihydrotagetone
43% overall yield



) ) 012
Discodermolide  “Gram Scale Synthesis”
Smith, A. B. lll; Beauchamp, T. J.; LaMarche, M. J.; Kaufman, M. D.; Qiu, ¥.; Arimocte, H.; Jones, 0. R.; Kobayashi, K. J Am. Chem. Soc. 2000, 122,
2854-2884 (Selected organometallic steps).
Ph

AR
w3 Ph
3

: .f""‘\”" \Hf" KAEN[OME) HCI
PMBO, Ay _° O WAl
mupoTimy PMBO  OH O O FMB
[Aidol, Evans]
3 HEull, ELO
0. O OTBS ZnC1, (in sk}
LUKy
FMP
OHC
FMBO OTHS OTBS
OTHES

[INIP-LL, dliene] -—

L, THOWPT), oTr

kil FmnB
FMEB OTBS

1P, I 1. S

2. PPh,. IPTELN, 128 Kiar 2 Evans kol

—_— 3. Wimig

L FMBC — COTES OTHES 4 Vil
T S L
oH & AIIP-LI

+ FFh,

MaN(STME,),
[vimig, clz]

ZE 18M

Discodermolide

25%



Dispariure
pa 5703

Li, L. H.; Wang, O.; Chan, T. H. Teishedron Lett. 1997, 38, 101 |
Cu \/\/\I/
H—— E‘EIHT‘EI i o lI:‘."‘Eil-IT‘EI Si—

+
CaHye™ “MigBr P I
&:Elu OBu

[Cu Carbometalation]
l NiBr,, THF

oeT /\/(\/Y
/\{DE\/Y Bu N F w e r Eif—
H H CoHig Si— iy é’H

st é; THOPr),
Oi [ [H¥E] epoxide] H
ispariure E—

=2 of silancl as directing group in Sharpless epoxidation

1. Sym
251 - t3t proton
3 Eparide

4. CuChem



Dolabellatrienone

Corey, E. J; Kania, R. 5. J. Am. Chem. Soc. 1996, 118, 1230
Li OTBOFS .~ | OTBOPS
Br o~ OTBOPS 285w f\/ + ™
\1/\/ > — .
IEr Lyl 3 4
[LISr Liviny akyiation] o 2 v,
T — OTEDFS
2 Wath
. ==
3. BughF
o OH

S
CO-H
3 N, DMAP
= El,l'-.l. DIAR COH g won e

88%

H 98:2 ds, 98% ee
85% L, [Cizkan, 3smmesr] [famaguenl actonization]
2 DessMamin  [WEg)
3 Me C=PPh,
1. [COCT),, DMF
2, DU
3%
075 [Friedel-Crats]
Ga% Oolabellatriencne
3 CF3
SO;-N___N-S0;
I? ; Claken
CF Br CF; 3 Chem 547



Polygodial Drimenin

ET-1E

Lallermnand, J. ¥.; et al. Tetrahedron Lett. 1981, 22, 2895 (Insedct antifeedant)

COzMe
Me,C—=——COMe coMe oo Co;Me mpec
: Iy
F."E{:IH
= [Dkets-Alke] 2 M50,

[hioie: Cls-sUsiRUed diens,
gem-dimenyl group heips populate

s-cls confonmation)
[Thampe-ingok]

CO Me
CO,Me KOS

—_—

-—

LINIPT; Ho50,

(KInetic product)

COMe COMe
CO.Me

(Kinetic product)

H O

O
[COCT,, DMSD
NET,
[Swerr]
Polygodial
COzMe
= COMe
1. Sy
2. Olefin deconjugation
3. Olefin reduct
LA
5 DIBAL
(Thermodyramic product) . . £ Dikels Alder

Drimenin



Dy saiiboie

Madnuson, 5. B.; Sepp-Lorenzing, L.; Rosen, N.; Danishefsky, 5. J. J. Am. Chem. Soc. 19898, 120, 1815,

||_.ll "

Li 1. THD, By ol
2. CH=CHSREW, Pd
THESOTY
[Stllle Coupling] . .
H::‘l!-..._c:
9 11::&\.—-')
TBOPSO
1. LEELH
[ —— "'-.,H_
2. TECESCL, mid . —
[vor-=l=mer] 2. HMNH,, KOH
TBOF 3 TRAP, NKO

Pdr’5n

-
i'li

OH H™ O 1. Sym
2 EnCrs
o H 3. Furylll
4. Carbomet
R W
COrganocmetallics in Dysidiolide Egﬁ
Synthesis of Dysidiolide 8 Ketone

{



Elemenone, B- 7732
Majetich, &.; Grieco, P. A Mishizawa, M. J Org. Chem. 1977, 42, 2327, B

o ©
D
O
1. LINIP
’-> k“""ﬂ\""’ LUNH,, BuCH "

o —_— o —_—
W= o THF o
o 25%

: 2. CHP[OMOET,
== 3 LVENH, :H
59% = 83% ]
R [Conjugate reduction, enone] 1. Oy, Me0H
[ tathor] 94% | 5 s, [0zonaljst]
S=CHN
4 1. Hga* f”’>
2 OS5, Mel
- O
Shle 2
She Li =
086
E-Elemencne + isomer (amow) 3:1
A Chem. Soc 1960, 2842 |I' 'I, J !
:" G‘t o. O o 0
NaDhe
/A \ 1. HCL Mear — . = —
o 2 (C: H el . o
o (CH.OM), cOMe 3. Robinson
MeO.C O Me - -
o o 5. Ollefin from kedone



Benolate, Metinl —_—

Kelly. B. C.; Schletter, |. L Am. Chem. Soc. 1973, 95, 7158 COMM
el (8]
O
H . 00 o Me0
Na® OMe Y\
meolcHEr j_f o L ro o
R —_—
O H
2 080, KCIO,
20% 355 COH
o O.H
L M C=0, H*
Mel O
MeD o el O
1. Nz,
o 1. KM, Electrolysis
o O
o 2 MsCL Py Kio, it
Ol 2.CHN, 50%
COMe COH
45% Co-H

1. HCOH
2. NaKo,

OMs

MeO.C
CH APy e 1. S
2 DA
MeD s
O

hMethyl Elenclate



Famesol, 2,7-cyclo a7z
Coates, R M_; Jin, A. Q. J. Org. Chem. 1997, £2, 7475

(=
0 O, _OMe
o
OEt L/k‘*/\/“ T
M, CuLl CMe °
T = = — —
2 K0 o 14%
0

s N -

[Miander reagent] o
A/\/ | [Cu- Comjugste-addRion-2ayiation] l haH, IE'.']:QSCI
Y
ﬂ""‘
Me Cull F{ONCEL):
OMe OMe
O O
l L, [Cu-Conjugaie-addRr-elimintion]
OH 1. Sy
—_— 2. htEnder
ER Y
2, 7-Cyclofarnescl

{Mot a anatural product)



Evisandnc: acils
Nicclaou, K. C.; Petasis, N. A.; Zipkin, R. E. J. Am. Chem. Soc. 1982, 104, 5558, 5560 sPh

Fhs FFPh = —Sille- |
- . 1. LI KiIPT, 1 AsOH = < th\"J?
\_:—SIMEE_ L E—EiMEj_ 0 o H‘.D"EE
TBSO H m E..J'L.\/ngue

[LHFropangyl alyiation] o
- [Fomer-#adsworT-Emmans] har
Fh—s, SPh
=—-~H - .
\—} Cu{OAc:, Py AGMNO,, KICH =—-g5iMe,
L C0.Me MeO.C '
SPh
—_ =—=5iMe;
- 1. MICEEA
1:1 BEZ .
ZA —
i KCH
1:1 EIZ AghGs Y
COoMe
'I.h:IElr Ph Ph
A
Fh
N [BHEkctrozyclic P  com
Ivie ME’CL.":
<20tz | -.-*" ‘a.‘_f-’"-.,‘
. | Endiandric acid F l 000 Endiandric acid G
o co:Me ph COMe
1. Sy
2. Electrocyclic
3. Sulixde ;
4 DA H* ., CO-Me
5. UHprogargyl T
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Snider, B. B.; Gao, X. Org. Lett. 2005, 7, 44184422 O
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Epothilone B, D o104
White, J. D.; Carter, B. &.; Sundermann, K. F.; Wartmann, M.. . Am. Chem. Soc. 2001, 123, 5407.
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Terada, M.: Mikami, K. Chem. Commun. 1995, 2391 COMM
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Equisetin
Burke, L T; Dixon, D J.; Ley, 5. V., Rodrigues, F. Org. Lett. 2000, 2, 3811
[Fomer-iadsworn-Emmons]
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Erytholaccin-Desoxy
Mills, B. J.; Sniedeus, V. Tefrahedron Letf. 1984, 25, 479
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Erythrolaccin
Mills, B. J.; Snieckus, V. Tefmhedron Let. 1984, 25, 483.
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Estrone
Grieco, P. A Takigawa, T.; Schillinger, W. J. J Qrg. Chem. 1980, 45, 2247
O Ohe
o o o = = =
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O H s -
EIE DEL, DMF OMe 1 LINIPT,
r e
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Q’, H 2 MeS0,Cl
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Estrone

Funk, B. L.; Vollhardt, K. F. C. L Am. Chem. Soc. 1979, 101, 215.
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- "I'r |
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For other syntheses see;
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Eupomatilone-6 (5-epi)

020G
Hong, 5. Mclntosh, M. C. Org. Letf. 2002, 4, 19
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Srikrishna, A.; Krishnan, K. Tefrahedron Leff. 1988, 29, 4995, COMM
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Famesol, 2,7-cyclo a7z
Coates, R M_; Jin, A. Q. J. Org. Chem. 1997, £2, 7475
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Ferrugingl Hinckicne
Snitman, 0. L.; Himmelskach, R. J.; Watt, 0. 5. J. Org. Chem., 1978, 43, 4758,
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Fichtelite
80-31
Taber, D.F, Saleh, 5. A. J Org. Chem. 1980, 102, 5085
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3 Enone
4 Da-intram.
= AR



Frenolicin, Desoxy
M.F.Semmelhadk, A Zask, J Am. Chem. Soc, 1983, 105, 2024,
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O COoMe

Desowyfrenalicin



T3S

Frullanolide
. . [aa Tl T
Still, W. C.: Schneider, M. J. J. Am. Chem. Soc. 1977, 99, 948
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Fumagillol
Boiteau, J.-G.; Van de Weghs, P.; EBustache, J. Org. Leit. 2001, 3, 2737 o
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Genudin Model 2447
Renocud-Grappin, M.; Vanucoi, C.; Lhomet, G. J Org. Chem. 1994, 53, 3802, Insect Antifeedant.
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Boyer, F. O.; Hanna, |.; Ricard, L. Org. Lett. 2004, & 12317,
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Gypsy moth sex pheromone
Koumagle, K.; Than, T. H. Tetreshedron Lett. 1984, 25 717
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Meinwald, J. Teimhedron Left. 1973, 281
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Halichlorine core
Feldman, K. 5.; Patkins, A. L.; Masters, K. M. /. Org. Chem. 2004, £3, 7923
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Hamigeran B

Trost, B. M., Pissot-Soldermann, C.; Chen, |.; Schroeder, G, M. J. Am. Chem. Socc. 2004, 126, 4430
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Hasubanan Alkaloid
T2-12

Ewvans, 0. A.; Bryan, C. A.; Sims, C. L.; L Am. Chem. Soc. 1972, 24, 28891
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Hemikresesioxin B
Zakarian, A.: Batch, A.: Holton, R. A.. J. Am. Chem. Soc. 2003, 125, T822-7823
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Hemibrevetoxin B - Sulphonyl-Oxiranyl Lithium Reagents o7-14
Mori, Y. Yasgashi, K.; Furukawa, H. J Am. Chem. Scc. 1997, 113, 4557,
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Herboxidiene Organometallic Reagents

%6-13
Kocienski Syntheziz 1996, 852 a
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Hexacycimic Acid (A,B,C Rmngs)

Stellfeld, T.; Bhatt, U.; Kalesse, M. Org. Lett. 2004, & 3829
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Hmmbacenme Biomimeticsynthesis
Tchabanenks, K.; Adlington, B, M.; Cowley, A. R.; Baldwin, J. E. Ong. Left. 2008, 7, 585 .
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Chass, 0. A.; Buddhasukh, D.; Magnus, P. 0. J. Qrg. Chem. 1978, 43, 1750
OiEt OH
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Paper Intermally Inconsistent about configuration of Hinesol
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Ferrugingl Hinckicne
Snitman, 0. L.; Himmelskach, R. J.; Watt, 0. 5. J. Org. Chem., 1978, 43, 4758,
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Hirsutene 204
Ramig, K.; Kuzemko, M. A.; McMamara, K.; Cohen, T. J Org. Chem. 1992, 57, 1988,
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1. LL MehH, ek
-
2 p-Ts0OH, H,O e
[¥vimig)

1. LIS
250U
3 On-2-0N

Hirsutene : I
6. 1.4-=20d



B0-10

Hirsutene
[ LI T

Hudlidey, T.; Kutchan, T. M.; Wilson, 5. BR.; Mac, D. T. J Am. Cham. Scc. 1930, 102, 8351,

2 Mgl Me-C{OET),
H  1vr o o

o

H e

1. Sy

2 0= o rson

3. Cyclopropnae

4. [1.3)sigmatropic

Hirsutene g ﬁig Pl
7. Bilcyoiof3.3.0]




Hirsutene 8217
Ley, 5. V., Mumay, P.J. Chem. Commun. 1982, 1252

1. hAg; CuBr-Shie,
>®\/Er

MeO,C

1. LINPr,
1 2 LIAH,, THF
[a]
T et o o
O O
Ph5e
1. MaH
MeO.C Mel.C

2. PnEex

[Selenadide, 1.3-dkarbonyl enone]

1 PryP=CHy, DMSO

s H
H
Hirsutene
1. Smm
2. ek oyl
3Ty - 0L

4 Pise - H Rl



Hrsulens
Cumran, 0. P.; Rakiewicz, 0. M. J Am. Chem. Soc., 1985, 107, 1448,
Ph5=
O 1naEH, AT OTBS
et = 1. LINIPr_ TBSCI _/J§ PnSeC \f 40 7:'
e
ZAC 26T flagy [#] 1 i
[Sekeniie, EM]
[Luciz] [Clskan-retzng] [Selenolactontzation]
l Cusr
[Su-Adyl, 2ikyiation] L oTHP
l OTHP
o 1. TE0 Py OH L
1. Li—=—-5iMe, I
L 2 BuMI oy -HC r }—{:H
EEF mien H min
mirn E.ﬂl.lzpl.IH
4% 84% TH%
- - | O
| W
) 5
—
i AlEN
TE% 3%
[Radical Cyclization] Hirsutene
[Pty 2ikyiation] 1 AlEneSe
2. Selenox
AL
) Li 4. Halkde
5. Radkeal Cyel
Q ﬁ R = Hadical cyclization £ Resg-Su,SnH
LN o
& AKyTILI
Claisen 9. AKYICU

Hirsutene



Hisoid -
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Frontier, A. J.; Raghavan, 5.; Daniﬁhevsl:_l.r 5. J. L Am. Chem. Soc. 2000, 122, 8151,

m Sll'u'IE E "y
| E
S 5 555:7' O
PRER Y. T e -
H H — -
2 5
G “
L]
— [Conugate aadRin - C]
[Oiane akyistion] )J\Irsme’
; O
OSIEt, | g o _— 1. LIN(SIMe,),
MeSICI
2 ELSIOT Sile; 2 HgCh
1. MCPBA HgCl
l 2 B [Robinson armutztion - Stor]
OH
O 4 e, ™ ~
COCT,, DMSO, kgl
[H . OSiEt, — = /1 ] osikt,
2 ELSI0TY m
| | 1521
o 2. HyCr0, [Jones]

|
H M M
MMW S H, NMNWA
~ - 1. S
H S 2. Diiane
[T/ PyH" "OTs: NaSH,CN 2omee

u 4. Catlonic-Cyel EmalSl
L . G5 ON-1-0L
Hispidospermidine £ Amilne




Ibogamine

TEAE
Trost, B. M. ; Godleski, 5. A.; Genet, J. P.J Am. Chem. Soc., 1978, 100, 3830 H oM
OAc o OAc O NH
)
H ﬁ\H BF, 08, o4
* (PP
e -0C 1
MAgS0, [MeCh) Il
0% 2. NaBH,, MeOH s coeping]
coup
[DEE-\HEEI‘] [ﬁa:l.m.eanrm:rﬂ

Ilbogamine
Asymmetric synthesis:
O
Fh
O
Chde -
. . . Zhd
. gives 80/20diasterecmer ratic



Mudin C
Aungst, B, A.; Chan, C.; Funk, R. L. Org. Left. 2004, 3, 22811
HO
O
POBI, [329)
— = NH OH H
HCONME, (3 &g, —
TESO Me, (F2g)
84% Br
5 OH
ot 1 i
Er LIAN OB H PP L
o o 2 DBU. 30 T
[Dicarbory akytation]
O
1. MeSCLCI, NEY,
2 DBU, It
=,
OH
lHudin C

Br

HBuLl (3 eq)

[LVBr vty

RaMl, H,

B[OH],
MeOH, H0

01-14

99% ocne isomer

[NRrlle ol ycloaddRion]

1. Sy
2. NiRrlle ke cpcioadd
3. Akdenyde

4. ViUl




Mudin M
Kinder, F. R.; Bair, K. W. J. Org. Chem. 19094, 52, 86585
O
O O -
) _ Vo. .
* Rh{Cuh
O :{ D:I-l- O -~ O .
Br
1. MehgCl
: [Caronyl Crie CycladdRion] 42% | 5 won meos
OH CH
= . 1. Cr0y. H50,
-
— 0% 2 LI,
HO
O

HMudin M

24-10



Imperanens
be 01-05

Shattuk, J. C.; Shreve, C. M.; Solomen, 5. E. Org. Lett. 2001, 3, 3021
Olle
O
M'\.

"‘\-.‘ Cihde
1, TESCL m H OMe N
—_— - e
OH 2. |Dislamyinorans H Cihde
3 PCC OTBES
OTBS
O OMe [AldeTyde enalate imine akjiation] L LINIPT,; BACH,OCH,CI
TESD
THSO o Ohle
O = FPh, OMe N
b H -
= = T M
B ——— _—
OBn OTBES OMe
OBn OTBS H
[Czonalsls C=M]
2 BN F
Cihle
HC
1. Sy
O = Ohe 2 SAMP mpdrazone
3. Wl

Imperansnse



Indolizidine 223AB
Smith, A. B. lll; Kim, D.-5. Org. Lett. 2004, 6, 14583

o N[0T, OH OTBS
H———Ft 1. TBSOTY
%”\"U\H —_— \M . Bu
T I MCPBA &
£t M PaC
—OTES 4. KInetic resalution !
F Jacabson N Pr Pr
HO Me, LN
[Dniane akylation, epaxios] l BuN* F-

[Dintane alkyiation, 2zirding]

Bu

Pr

Indolizidine 223AB

1. Sy
2. Zn-Acetylice
3. LHDmtane
4 Azindine



Ipsdieno

Terada, M.: Mikami, K. Chem. Commun. 1995, 2391 COMM

o
N
o

RGOSV

T

o9 .
Br

cat

Br
i

,
Br

Cat
—_—
"‘u.“_..-I-"'
Pzl 928
84 %, =990 =
Wml. imid
24% OTBS

T | o, _.CFs

o

l 1. 'BuAH
2 [-::v::r:l}2 DIASO, NET,

OoTBES
w S
N = 2 BN

lpsdienaol
Bark beetle aggregation pheromone

1. Sy
2. Chem 547
3 Prins



Ipsenol

Hosomi, A, Araki, ¥, Sakurai, H. J Org. Chem, 1983, 48, 3122,

MEJ.EG/&

Me.Si

Me.Si

Bu Nt B THE AT
—_—
i

[yl Muaride]

BuN" F, THF, RT

L§]

EEE |

Me,Si0

5

HC, MelH

T4%

HC, MeCH

lpsenaol

lp=dienol

83-12

1. Sy
2 Al
3L

4 Diene



Ipsendol, (-)-
M. lkeda, A. Arai, H. Yamamoto, J. Am. Chem. Soc., 1986, 108, 483
O #C0:R >_EHG

1. Mg(Hg) g;_ B{OH)z W\%
HO

s
B
Co-R ":’?_ 0" co.m

— \"EI 2 B{OMe), ‘,:"_,-’ HO
" inp j/ V4 7E%, >09% ee
HO™  "COR [Allenyiboroel: Ester] 1. S-BEN-Er
2 HOAG [Hakborztion]
3. H,0,, NaOH
P MeoH £ 1D W
HO . THPO W 2 CH-CHMGET HO  Br
{-+Hpsencl e :

1.

2 Chem 347
3. Shors

4. Allenid

5 Dienef5. AsymSyri



e ot el
Isoamipol, 14-deox) oM
Majetich, G.; Scng, J. 5.; Ringeld, C.; Memeth, G. A. Tefrshedron Letft. 1990, 34, 2238
1. Ma PrSeC 1. Mepnsnou L MerSi 1. M Cul Phhe,Si Li
I — o
Meo LHZ:  MeD ZMNaH, EPOT el 2. LIAIH, E40
imelmscruc O
O O
o © o O “
[Felenioe, disanmol] P{ELT)- I2ar
Br J, & [Conjugae addRion - Cu] [Kietone enalzte akytation]
L S l 1. CHy=CHRMAGET
|
% 2 Ho"
O O
& Phie.Si
1. LIAIH, 1. LIAIH,, AICL
-— o - 2AIC,
EY 2 BrCH Sk Cl 3 2 Cr{CO),, Bul0H = “ecT O
yclzation] Crckcdation, ikl —
1 B [mjeming-Tamzo mudaton] : 2lile] [Saural, Iramolecutar]
il il [C-51-= C-0H]
HO—, OH
E B
R —
1. TsCl
o) 2 KOAZ
]
- 1. Syom
2. Alll sllane catonic
3. Ketone ARyl
. 4. Enome by oxid alefin
[2.3-shgmatropic, suliuide] 14-Deoxyiscamijicl 5. [sulindde [2.3]
&. Radical Bu3snH

7. Ehors



Isolongifolens 7510
Piers, E.; Zbozny, M. Can. J. Chem., 1979, 57, 2249,

COJCH, COJCH, COJCH, COJCH,

T — =

P HO OAc

H:-:Ima-:ﬂ
Frriation

I
AL — I3 = Lo — L
- LD — O

58

ISCOLOMNGIFOLENE

FProvide missing reagents.
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Isonootkatone o-Vetivone
Marshall, J. A.; Faubl, H.; Warne, T. M. Chem. Commun. 1967, 753

Mel.C
1. NaCH(COET,
Et0.C W o R DME HO:C MeOH, =
2 Hot
= Br [Malonikc Ester Syrmesis] O.Me
HO-C
[Dilectmann] r-.ElH OME
O
£0 e HrOH COMe /’u“\-’;‘"’f“‘\
Ho-OH NaOMe, MeoH  MeO:C
o m -
:-: o [Fobirson anrlation] ©
1. LiadH,
2 MeS0LCL NEY,
O50-Me
cH: o
LI, E30H
o
O
Isonootkatone
1. Sym
2 Riotinzon
|.|.s=-.n-|4I 3. Dieckmann

O

&



Isopetasol
EZ2-18
Bohlmann, F.; Otto, W. Ann. Chem. 15982, 185

EIMEJ 1. Ll O )
[CHz'DH}z CQ - <?’ P s.u.EJ o ol — C
O <,,ﬂ'

[Robksan aruaum Stork] 2 -352
3 bzl
O
O O
1. Hyo* O hhe Tl
+ - :
I_I_Dh'-"' HO EBH; <,_4'D
I [Confugate addRion, Cu]
1. 5ym
2. Shonk-kvE
3. Fobinson

4_Enone



|lsosteviol
2507

Snider, B. B.; Keselgef, J. Y., Foxman, B. M. L Org. Chem. 19593, &3, 7345 [Ester enolzte akylztion]
ru ; EI/\ﬂ/ m‘( MECL NEL, 1. LII'..|I='r= ErDAc
|| 2 nBul ;ﬁ%f"ﬂﬂr e LEEr ~
I — | = =
| | 2. (CHLOY, Cul 2 LIAIH,
| o ageg HO Br 3.PODC
[AllestyliRnlam] [Carbometalation, cuprate] 1. PP=C M ToE
[Fomer-Wadsworm-Emmong] | = LA
3 MsCL LIBr
i O
Br
AR[OAS), ) S r'"u\-”'u‘OEt
- -_-—
CU[0AC), K, HMPA RSl
HO 3 MeOH O
:}—DE’: 83%
[Acstoacetic esten]
o ko3l cpcitzation, © CEt
[Radieal e . [Cikcarbonyl diankon akytation]

1 1. EN0,C-N=N-COEL PR, 4
2K, P

1. Sy
2 AlleryiLl

3 EnCTs

4. Fadical

5. Acetylacetzte dianion
6. Carbometalation




Jamtine
. McClure, M. 5. J. Org. Chem. 2003, £8, 9259-941 Mel
O

Fadwa, A.; Danca, M. D.; Hardcastle, K. |.;
k=D
O
i @\/\ MaO M"'Lk-f'SEt
O CO._Me k=D MNH,

. CO_Me

\/\)/‘:G:ME B s 3 H o
L]
TBSO TBSO
EtS
vLL‘El TBSO

[Clatsen acylation, fanmate]

1. NEk0y,, MeDH
2. CBr,, PPN,
3. N0, MeDH
O O
O NaH, THF H
ey T MeO “Et
Co-Me
5
Ny
Mel P P OMe 1. 5
EGEI 5:5-* g 2 AL-1-0IC
Jamtine - 3. ercmine
CBA Lawsessocn Reagent 4 Pummersr
5. Subxikde elim

Mot identical to natural Jamtine



Jamtine 0303
Simpkins, M. 5.; Gill, C. D. . Org. Lett. 2003, 5, 535

Ar
Ph Ph
-

=

) 5_?—\ .
o P L W En

mH il

2 MeO,CCN

[Asymmetric Deprotonation, amide]
[Clalsen acylation, Mander]

e

MeO 1. Me0* BF,;

2 NaEH,, MeDH

H
Me0.C .,

51



Japonilure
Pagillon, J. P. N.; Taylor, B. J. K. Qrg. Lett. 2002, 4, 118 {Japanese beetle sex pheromons)
1. NaH 1. 550, Spaneine
O Chy OC
oy - - \\/\\/J 2. ZnCL, by
z = 3 CuCH-AIC] e
4 Br-CS0-0H,, =
Cl B5% 90%
7‘( [LLH, akoomety]
O
O

0z-10

OH
1. MeS0gH, MelH w
2. Ba(OH]y “q‘"&}
Hyz 23% ‘\ﬁaHr.r
1.0y, CHCL,
[Czomalysiz] el ==
3N, L
O

Japonilure

4%, >99% e ngiar reduction] o “CiHy
1. Symm
2. LHOR - OPAC
3. OrgCu
4. SnCrs

5. Lacione



Jasmaone, cis
Ti-04

Mchumy, J. E.; Melton, J. L Am. Chem. Soc. 1971, 23, 5309 J—
"‘"ﬁ‘"“% NaNC,, DMSO ,.-""\-\% HINIPT, o
\/’\ _— 0= "“-“ + ..-‘4,\”/’ “"‘a
2 N
[Milchasl, niiro]

85% 1 TICh, H,0
=

P G
— E
Lindiar
o

[Aldol, Intramalecutar]

ciz-Jasmone

1. Sym
2T
3 Macahed

4.51ing



Juvabione
Soldermann, M. ; Velker, J.; Vallet, O.; Stoedili-Evans, H.; Neier, R. Helv. Chim. Acia 2000, 83, 2268,

ﬂ' OSiMeBu
o
KB I 1r-.Eh.I Ihte,),, THF, DRAPL, 110 "C o7
y Sk, THF, . =~
HO.C
2 "Buklie SIC1 = . F
e
[Diels-Alder]
[Clalsen-retand]

CO.CH,
D&U HO

(COCT,
Mg, CHCHMGBT, Fe(atac),

-
[ I

COCH;

o 2 T~ 20720 mixture epimers

Juvabione

|

013

CO.CHs

472924 isomers

1. {COCT,

2 CHM,

1. Sy
2. Dikels-Alder
3. iretand Clalsen
4 Ama-Elstent

5. Fe-catalyzed RMgX



Kainic Acid

Morita, ., Tokuyama, H.; Fukuyama, T. Org. Lett 2005, 7, 4237-4340

Ao
o Me S N OMe
o HO o, o o OH  Lip=se A o vcmc Bn -::r::-::,r.-'ne
— o
U,C RS Bengal, i — CH=CHOAC — CRCOH
[1.3-Dipolar cpcloaddiion]
[Singled cpgen] [Azometine yiide] C’E-"-—-ME
EIJSIH
EF:'T-‘DIH
Ph50 OH .
O 1. heLi
. ., 1 KOH. 4 Ho 1 ko mesiom . .
- H H
2 PRS0LCHL
2 BooD 2. Mg, Hglh "
M 3. MOMCL, IPrEIN M M CDHME
Boco CO.Me [alia] CoMe -
O
MOM 5 et k,cO, H o 1. Na0H, H,0,
H H — = H H 1con. PPy, H H — = H H OH
2. AcCl, MeOH 2 KOO
Boc Boc Boc Boc
21
= + | erieop
MO -
H H
H H OH
HOC Ny 2 1 tpotr
Boc Tlios H CO;h
Kainic Acid

[L-Amikce, metatation]



Kainic Acid, allo-
DeShong, P.; Kell, D. A. Tetrshedron Lett. 1986, 27, 3879

O
/JJ\',/;*V\DTE s o OTES
+ 178°C F Php=lr,
N: COLMe .
- ] COoMe
Bn . z [rvimig]
[CyekacdRion, azomemine k] Bn
81 isomer ratio
exolendo

BE-18

1. Sy
2.1 3-dipoltar-azomeine yikd

3 Wimlg



Karahanaemno
8417

‘wang, D Chan, T. H Chan Comman 1384, 1273

SiMe-OMe SiMe, SilMeg
BF, 081,
- ALl _ MICPBA - 2
[MezEly o E—
\"' —_—
- OMe  m T S HO
O
[Epa Karahanasnol

idation]
[ShAlNT

1. Sy
2 AliSlane
3 MCPBA
4_Probilem



Lasubine Il 1. KOH 01-17
2 AcD, NEL

Ma, On.; £hu, 'W. Org. Lett. 2001, 3, 3927
COEt -~ * COoEt

O OEt
~
‘J__J:{}:Et HN CO-Et
= MeTH M
+ —_—
K00,
I 48 /31
Ohde

Ohde

1. Sy
2. Probikem - 547

3. MRsunoiu
4. Micize]



Laurenyne
Crwarman, L. E.; Thompson, A 5. J Am. Chem. Soc. 1988, 110, 2248

|

Meﬁi\n/ar femq  MesSi teoc @R MesSi 1 BuAH (%) e, Si
_—
2 quesane, BF, Il S C0Me T snaplss |
‘-J‘J\.- F—OCH.CF, e (+)-DET (5% e=)
'DE'.H EF 251 EZ
— KM[EIMe),, 1506 66%
2 TS0, DIPA [Homer-iadsworn-Emmons, cls 2lens] 1. BLMHCL TIOP,
3 PO[OAC), (58%) E.I::I'ljs-:I.Fj' e
Lo MesSi Me,Si MesS1
4 w ’d & 1.8nC1,.0"C | o ooTs |
OTs 2 BN F (3T%) N
- i OTs SO by 1 o
R S 3 HF. Py (33%) t HO
E: F TF30
— _/—“ OEt
O HO TPSO
Y 1. BuAlH
2. MsCL BN
3. NaBH,, HMPA [55%)
Cl
cl & w!
4 Gl 1. MaCN, DMSO (44%) ’d W H D —
oy L BARO (@) = . ~—.M
5 L O 2 BNF 3
- s ::\.
¢ ’,/:f [Peterson] — Laurenyne
’ [Alierylimi]
Cationic

cyclization -D|E‘f| n

BE-12

1. Sy
2. Cls-Homer-Emmons

3 Allen LI
4 VImySHC

5. Owetane-RLHEF,
R T

7. AL from CN

.,-.'-
' Li/Si
| | KPP
|.-,.',M
___...-F K

Laurenynse



Lepadiformine e yed
Sun, P.; Sun, C.; Weinreb, 5. M. J Org. Chem. 2002, &7, 43%?

D: 1. PhiMe SIC] O-\‘ L-\..«WS .
pant! — |'-"‘ . !
|' N QL cucw, THF (2%) } tour e TEC

Bir |_|| 2 ChECl, KH (365%) F"""'-"'E-"E' gbz __ M, F""ME"S' L BFy2H0AC
1, 3
[LI0, =kl iMe
J OMe  1.RRCOLa3cac J | 1. BFy2HOAG _ N Il —— |PhMe.si 1 =

O, 2 NaHCOy, Fyly -~
~Chz OMe , pieos s ~Chaz — “Chz o Cbz

(Ml TH [51-> OH] [Aly sliEne, Immoniam]

NaNH,, EuOH, THF l 94% 20% R ——
Chde - -
i LERBrNEH HOLMeOH Sl Mgr
N OMe  LETOH W KON, H,0 N y BF: o, ..
H
H
NANH,, THF

1. Sy
2. N

3. Al sllane H
4 \mmonilum-Grignand

5. Tmao oxidation



Leucascandrolide A

0315
Williarmns, 0. B.; Patnaik, 5.; Plummer, 5. V. Org. Lett. 2003, 5, 5035,

Li

lQ
<“:§

Sk, c: O
I,H\ M ; 1. LIBH, Silte,
E CuBrMe,S ‘I.,_,.I' 2 DOC M S
Ph [Evans conjugate 20dRkn] 91 dr
Fh Fh 1 1. NBS
5 2 Me,SnLl
] e el Nt CuBr-She,
N B
-.'-"" |.- B e =
\{\/\H/\ . - Ph \{\/\n/-\sn ME
- 5 B
1. PROOCCF ), HC GF"MEI Ts -
2. Me,05F, v OPMB [l sliane, borane]
5 [ E-All
L
5 O

W CSike,
L 1. 080, NMO
MeO OPMB Mel
"y 2 Naio, ,
" O — L
[.w.u:ul. MElEME]
G_

THF.BH,
2 Ac0. Py, DMAP

[Crazabaroliding borans]

1. Sy

2. Evans aldol. con addRion
3. Dilane alkyl

4 B-Alyl

5 Sn-Allyl

6. Mukalama aidol

Leucascandrolide A



Leucotriene A, Methyl Ester
Baker, 5. R.; Clissoid, D. W.; McKillop, A. Tefrahedron Lett. 1988, 29, 991,

Ol
OH 1. M, Pd
OH O O
. " 3. MsTl W o
Y L L] D Ph - {} -'.-M_D rrﬂ: Ph D DME
G5%

e Ll ,T,;, BuLl, THF, M5O H
! 89%
1. HCUielH
[vimig, B-Ako] l y
300y, Py
y O
-.'-G
WT&'PE SMe
Bull, THF 5%
[iWIElg, cls olefin]
T T e O
-.:G
Cihle
Leucotriene A, Methy| Ester
1. Synth
2. Enal
3. Wittig

4. Chem 547
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LLZ127 e e

Welch, 5. C.; Hagan, C. P.; White, D. H.; Fleming, W.P.; Trotter, J. W. J Am. Chem. Scc. 1977, 23, 549, Antifungal Mold Metabolite. ExE
OTHP COTHF OTHP o
NaH, HMRA 1. LiNH,, DME 1. PraLl, HMPA 1. By, HOAG
—_— z
o L CICH oM 2 Ml 2 H*, Me0H 2. Caty, DMAC A
I H 91% J 3. Cn0y, H30, 1%
OzMe Mas Badk [omes] COH
Fregared from Wisand-Miescher gt recuction - 2kyLEon] 'z
- e - 4% 1. Br;, CHCL
(B,
e Lz.xzc:-::,. DkAF
5 o o o
H 4 erzeci e, H
-
2. MACFEA
LW - H &
(CHO0H), K aa
5406
[Selenoride, enal] o

1. Sy
2. Enone
CO-H 3 Ester aliyl
Could not do the v-functicnalization 4. Allcane - Hdnog
on this compound {SeCy oxidation g.mll yearbonl enane
of keto aldehyde) 7. Emozte ester
LL-Z127 1 2 A

Spencer, T. A. J. Org. Chem. 1968, 33, 712

OOHE OOHP

KOH, MeOH pr—— 2 co, o
o 3 CHM,

Wieland-Miescher

Chon
o

EI nii
m

[Robinscn armutation]
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Laoline
Tufariello, J. J.; Medder, H.: Winzenberg, K. J. Org. Chem. 1986, 51, 2556 COMM
o MeD OMe 0
MeC, ~OhMe MeO OMe meo_JMe CO:Me
[r.-'ta-c:},-:H \__,.-\',.J-Lo
ﬂ. e e
¥ FCL MedH ¥ / i wiCHLOH
+
— ‘oH o e
1.7 Dol hoecd
cne tsomer [1.3-Dipoiar ceiozaamion] | vesos
=
'D'ME -C:ME CO-Me MaD GME CO-Me
H H, Pa
1. LAl -
H,. llllﬂH—-’D‘ME
1. CF00H .
To Fere (SC-80-34)C Tutarkla, 0. J e G E ..[ﬁ'i'iﬂ."l!n‘i‘iﬂ!l-';15ﬂ 102, 373
2 NaHCD, B0 TR !
OH
Kalkie, MelH O 1. |-|=,;::p::|4
_- ﬁ
Ao 2 EROH, H,&::n,|
i H e, | o
M
~
MHNH.,
I.I.P.JH., T AMOND 2
;' 1.3-dipola S 2 2
. T
3. MiRrone N M
4. Curflus
[Cariius)

Leline



Lucidulne, d - Intramolecular nitrone cycoaddition
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HNOH
CH,ONISC ..., NaOAc
o 40%
[Diets-Aider] e o
[Reducthe amination]

ot 32

"“‘M
o il (CHLON,
TD% malslees
100%

H  [NRnone cyckoaddRion]

CHOH

g OE0GF
?H" H CH. CH;
Wt | © H [ H
- N N
O LialH, H S0y
f— HOC -
O
H H H
Luciduline

1. Sy
2. Diels-Alder
3. NRrone 243

4. Amine



Lycorane, -
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{LEIH [Asal, Evans] 7%, »05/5 dr Bn [Welnred, rydride] [AR0l, Bans]
O O OH {?TEE'DF"ME
LHCscuDMso TsD  OMe OTBSOPMB
OhMe OTBSO 5 a0y me e : LB, ’J'L‘
2 A THF, MeOH (82%)
H inmr.-::[ﬂ; 2. TsC1 NEL, (95%) -
: - (COCT, 3. My BF, [85%)
[Akyne reduction]
[Acstlise akyiztion]

1 TESOTE 26-kiidne

2 LIEH,, THF MelH
3 TRAR, NMD, 2575

H  maH, THF 84%)

[Homer-iadewarm-Emmons, k]
=

FiMa
1. Sy

2 Eans akdol
I HWECE
4 ST

5. Acetykene
6. Welreh

Fironetin

&-C Bond formation Pirocnetin



Podophyllotoxin Analog
FPearce H. L.; Back, M. J.; Cramer, T. L. Tetrahedron Lett 1989, 30, 907.

Functionalized Aryllithium reagents

oH M e
0
@/ﬁ“}) 1. PyH Bre O . 1. n-Buli 0
<U 2. ME-;'C{GME:I-;<G Elr 2 «NTs < M

e
3. HMFPA MeO Me

[LVBr-aryl] Me

85-15




Poison Frog Alkaloid (-)-205B 0502

Smith, A. B. lIl; Kirn, 0. 5. Ong. Left. 20086, 7, 3247, SO
OTBS OH
Ry - OH 0BPS oBPS
,r‘\\’/r\,/u\.‘ - M L\f\*j\{/\\ LERLm L\/\/E\\//\\ MaH :
TBSOD = H —_— = = —_—
OTBS BF 08, OTBS : 2 CEA MeOH z : Trislm O A :
2 NaOH, Hy0y, OH ) )
[B-Allyl, Birowe]
sk 1. TsCL ELN
/( ) By }MTE Miell, THF, -75"C
MeO.C” “NH.cl STE-DEAD MeO.C [CEST — 0N
[MRENODY, ZZIrdIn]
5. & LABQ
_— =
{BuMe_Si 2 B. THF, DME
[DRane akyiation, epoioe]
[Diane 3kyiaton, 2Zinding]
1. LIN{SIME ), M2 SIC]
2. Grubs I
1. Sym
2 RCM
3 Dimlane 1. PRI OLCCF.
4 Al : h
2 PRp=CH,
[Bull, THF)
3 TeOH, PrH
["WIRk]

Mesh Mhkles

1:|"'Hu::"

Il'{:i-lm::l

Trislm Grubb’s ||



Polygodial Drimenin

ET-1E

Lallermnand, J. ¥.; et al. Tetrahedron Lett. 1981, 22, 2895 (Insedct antifeedant)

COzMe
Me,C—=——COMe coMe oo Co;Me mpec
: Iy
F."E{:IH
= [Dkets-Alke] 2 M50,

[hioie: Cls-sUsiRUed diens,
gem-dimenyl group heips populate

s-cls confonmation)
[Thampe-ingok]

CO Me
CO,Me KOS

—_—

-—

LINIPT; Ho50,

(KInetic product)

COMe COMe
CO.Me

(Kinetic product)

H O

O
[COCT,, DMSD
NET,
[Swerr]
Polygodial
COzMe
= COMe
1. Sy
2. Olefin deconjugation
3. Olefin reduct
LA
5 DIBAL
(Thermodyramic product) . . £ Dikels Alder

Drimenin



Framanicin

A. G M. Bamett, et. al £ Org. Chem. 1933, &4, 3005
i 2 o
O 1 EoRPCHCOMe o 9 1 Eopfcrcome o
—_— _— e
/\\/\\/\/\\/JJ\H 2. BuAlH CaHig H 2. B AIH CzHys H
3. Shampless 3. Dess-Mann ~
4. Dess-Marn A :
[Snarpless eporkiation]
< O o 1. [ELNPRLSLL ELZn
2. Ex0H
1. ChaR
OH 1. Ho0, refh [Boc)z0 o » o0
H : M-Boo Jugate addkion-3
NH.. 2 MeOH, S0CL, 2. LINIPr; PrSsBr
= ° 3. NaBH,, ENOH T 3 R0 Py %
- 4. TBSCL ELN “—OTBS * OTBS
coon [Selenoide. Ectan]

2. H.SIF,

Pramanicin

O
Ml i /
‘\“"‘I. -'ii
Li CgHyg i

OH
A{i/\\) G
‘“h.‘ L
1.DessMamn  Cshhs i

M-Boc
M-Boc 2 DmDo, Mijacas), {EtOPho5i E
O / 3 MOPBA KHF, *—0TBS
*—oTHES
[o-81 = C-0H]
[Fleming-Tamao cxiation]

1. Sy
2 S
3. DMDO
4 HWE

58l —OH



Sulfoxide syn Elimination

Prephenate, disodium
Danishefdy, 5.; Hirama, M. L Am. Chem. Soc. 1977, 39, 7740,

OCH,

hoo  OCH OCH, -
2 - C0CH;
o OCH, o COCH; o 2 OCH,
101 MCPEA
— —— 'D
HO 2CHMN, © =
54% Fh .
SPh sPh o Me,Si0
I
O
120 [Cilek-akier]
2. a CH.O0 0
co; o CO:CH; CO-CH;
| 1.8-B8N-H OCH; Hyo" OCH,
Epimer + HO co, = = Fh
IMEOH O Me,Si0 o
H [Hydrabaration, S-55K] H
DHSCDILM
FREFHENATE

TT-14

1. Sy
2. Dikels-Alder
3. Sulfide

4 shors



Progesterone, 16,17-dehydro
Johnson, W. 5.; Semmelhad:, M. F.; Sultanbawa, M . U. 5.; Dolak, L. A J Am. Chem. Socc. 1968, 20, Fo0d 3008

51T

First stercid synthesis by biomimstic polyene oyclization.

2
S BnCL 1080,
—_— ——
ENG, 80 2 PoiDAcl,
HO
[Catkonik: oyclzation]

KOH, H,0

1. Sy
2. Cationic cpolization



Prostaglandin PGE, Methyl Ester 0108
Arnold, L. A Naasz, R.; Minnaard, A. J.; Feringa, B. L. J Am. Chem. Soc 2001, 123, 5841

o O SiMePh
o HO  SiMePh

H =
Zn
o + 3% CujoTY, B
= B3 CEt o '_'H COMe
Zn{(CHZCOMe); 407G 18R
Fho Ly &%
[Conjugate addiion, 7] Fh Bh 8317 dr at C-OH
[Adaal]
AoD AcD
“-.1“ 'f‘_
1. KoTi0y, MeOH 5% POMECN).CL,
2 HCHoorate A O-Me o ":-H COzMe
O H
[Fluanodesiiyistion, EN]
PGE; Methyl Ester Ph™ & FPh Eh
Ph 1. Sy
|
O ..": 31 4-add =mm
~F 4 EhCrs
> 5. SHFat profon



Prastaglandin E, 8311

Tanaka, T.; Toru, T.; Ckamura, MN.; Hazato, A Sugiura, 5.; Manabe, K.; Kurczumi, 5.; Suzuki, M.; Kawagishi T.; Noyori, B. COMM
Tetrahedron Left. 1983, 24, 4103-2104.

O
1. (Z)-EINALH

2 Me BusIC]

"Bule Si0
[Conjugate addRion-Cu-Michae]]

HF By, CH,ON

OH 2%

OO

I|"J‘f'-.l

BIMALH
Moyori, JACS 1979, 101, 3129,



Prostagiandin Fragmeant 7524

Corey, E. J.; Ensley, H. E. J. Am. Chem. Soc. 1975, 57, 6908 oMK
o H H
SN .;-,\._yll\ BnO BnC
n
Ma” " AICL, 55 °C 1. LINIPTr3, Oy
BnOCH,CI . —_— OH
2 P{OET),
o [Diels-Alder] RO o RO o
“pheny| menthyl™ .
auylate l LiAIH,
H BnO "
H H n
Bnd Brs Bn{
L, K NEID,
| - COH  —-— HoOw, WalH OH
s lI|I' -
hWaH0, OH 0
E o o
OH
CBn [Bacyer-Villiger]
Crptically pure
1. Sy
Z. DA
o O
o o \( o u\H/U\
|
@;&J\ PrkAGET = . Ph  Ma ProH Fh |
L cucl o P
{SrPulegone R — !

KIOH, EROH (15:85) “phenyl menthyl” acrylate



Prostaglandin-PGF,

Marine, J. P.; Pradilla, R. F.; Laborde, E. J. Org. Chem. 1587, 52, 4808
OTMS

ullcl

OSiMectBu [Epcidation, varadium] Cr5iMectBu
HO o HO
7 ~*“"\"\"\H’U‘DH 1.0y, P10 R iV TR
-._
= == 2 HF, MeCN " = 2 HF. MeCN
HO OH HO OSiMetBu
PGFia

Li*

&r-0T

’Miﬂe,

NCCu H,, = GGy
i 1. BuOOH, VO[amd),
ke tB
Vet o C:Hyy = C0.Fy e H,, Seqarae -
[Cu- Vi, vinyl eporkde] 3 LINIPr; ELSIC] o

[Cu-Ayl, iyl eparide]

1. Sy

2 OrgCu

3 COH - PHO,
4 Eparide



Proxiphomin

2514
Thomas, E. J.; Whitehead, J. W. F. /. Chem. Soc. Pedc 1 15859, 459
OiLi
-
-[E‘H:?:IHF" COPh s
5 “J‘
Fh = o
e _—
= cl{O)lm ——=
S
O TCO.Et = [Clalsen acjlztion, acyl Imidzzol] [ NCOFh 1. (Prvae)
2
T, X (o) [Selenaide, aotam]
[Fomer-Wadswarm-Emmons]
) -."'“J‘
-."'“‘

1. (PnSe) O

2. (o) o 100 "Z = o

-— O %
~ | McoPh

NCOPh e
[Selenxide, enong] [Ciets-Alder, Inframalecutar] Fh
Ph
Proxiphomin 52 . 48 isomer ratio

1. Synth
2. Homer-Wadsworth-Emmaons
3. Intra-Dn4

4. Claisen



Psymberin (Part) 0508

Rech, J. C.; Florenacig, P. E. Org. Lett. 2005, 7, 5175-5178 TN
OSiMe; OH Qres
= 1. TESOTT Mel.C
el MelC Lugidine =
T = =
2 B
+ MeO,C
|J\ = 0SiMe; e B OH oTes W
COMe [Crlets-Akder, alkene]
cl
O]
Phijlw
L5 N MesSio
D -
e
2 ELSIC)
H O 3 mes0Tr
NET,
[EHAlT 1. Oy, PPy
OTHES 2 A0 Py
EL.Si0 2. Me,SICN, BF, OFL,
1. ELBMe, NaBH,
2. (Me0),CMe; OTHES
oOTES _-FT o
1. Swm
2. D&
i




Be-12

Ptaquilosin
Kigoshi, H.; Imamura, ¥.; Miwa, H.; Yamada, K. J Am. Chem. Soc. 1989, {1411, 2302
[Ketone enalate dilkytation, spira]
o O O
O O
p! ) H H H
HO 1, 4 LINIPr, MeOo™ 1. KOH 1. LIAIA,
Menthyl O . Menthyl O L 2 (COCH, <. Imigzzailam
/;J;\/EI z 3.5nCl, dichiomate
o s o CO_Menthyl 3 TBSCL imidazole OTBES = 15 oTES
' | [Friege-Crams, akene] — P H*

[Ester enolaie dizlylstion, spirg] ~ + isomer

42
o o o corncndve, Oy
OH  oH CH O
3 - cam, 30% M0, 1, LINIFr; PriSeCt
- MaOH, MeOH e
oTES
OTBS OTBS [Seknaide, enong]

OTBES OTBS
1 (COCT, DMSD [Epidation, nucleophilk]
2. LINIPrg, Mg SIC] “
Sile,
! o, o
S5y 0siMe; F H
BJ_.M" = 1.|.|P|.|H,|
kel 2 BuMtF
3. (COCT,, DMSD
OTBS Base) * DTEE_M H © Ptaquilosin
SiMe, —
[Metone enolate akylation, Nuorkis] Y oS a7
o, o
g H
i 15]1".'1
Z. Cychopropyl
3. Seleny
4. Chem 547

oTBES



Pumilotnxmn B 0212
Apoyagi, 5.; Hirashima, 5.; Saito, K.; Kikayashi, G. J Qrg. Chem. 2002, &7, 5517

OSiPhSBu ——
Bir _ MsO™ z
HO OSiPhBy Lo = OSiPh By oo S = PRz, ST CUCNLL, -
2 2 PhP=-CHr, Br 2. MER0GC, MEL, 545 ,-"__‘,‘-'-'-"' GEIPh:E u
[Corej-Fusns] 52% IShcuprae] .
+
Boc ) 1. Nr—H HICL
0SiPh.Bu [eisiizne]
1.CO. PA{OAC) . I
PRy, BN o .
2 CF.COH . (Boc),0 .
H
OSiPh Bu [HydrestEnmEtion, 3kme]

OSiPh,Bu

1. ERNGHF

A 2 10% HCI
OH  pumiliotoxin B



Pumiliotoxin B
Owverman, L. E. J Am. Chem. Soc. 1996, 118, 2082

;J”L\ ,J'L\_’/ - [""'EJS'}T“' J\l/\/ . Hzﬂz NaOH 1.0WSO. H E'W
H 3 %I H Z I-WH.. /\r\/ 2 PPy, Cir, Br
Ph

[Corep-Fuchs]

S8-10

[Evans 2kyiztion]

l B0, NMO, Naio,

B H
'm
Br O

1. 'BuAH Br

: ‘7L 2 BN F
3. M C{OMe),, TSOH
1. AERLL, ELAIC] [iviRig—=-entne]

2
CBz 3 BajoH),

[Friscn-Busenberg-Wischell]
[Acstylice. epaiis opening]

Ful |
w =, —
(CH:0), NHC
; PRTS
"OH [Mannich camalodination] ;:
Pumilictoxin B < Epox RLI



Pumiliotoxin B
Owverman, L. E. J Am. Chem. Soc. 1996, 118, 2082

;J”L\ ,J'L\_’/ - [""'EJS'}T“' J\l/\/ . Hzﬂz NaOH 1.0WSO. H E'W
H 3 %I H Z I-WH.. /\r\/ 2 PPy, Cir, Br
Ph

[Corep-Fuchs]

S8-10

[Evans 2kyiztion]

l B0, NMO, Naio,

B H
'm
Br O

1. 'BuAH Br

: ‘7L 2 BN F
3. M C{OMe),, TSOH
1. AERLL, ELAIC] [iviRig—=-entne]

2
CBz 3 BajoH),

[Friscn-Busenberg-Wischell]
[Acstylice. epaiis opening]

Ful |
w =, —
(CH:0), NHC
; PRTS
"OH [Mannich camalodination] ;:
Pumilictoxin B < Epox RLI



Pupukeanone, SI50Cyand 75-28

Corey, E. J.; Behforouz, M.; Ishiguro, M. J. Am. Chem. Soc. 1979, 104, 16808, COMK
o [TOSMIC}
OMe OMe CMe=
Oille — T5VNE
| PriAgEr {L
o — Cusen Me - HO=y Me
= o [Friecel-Crats]
o
1. KOH, H O, MeOH
l 2CHN,
zMe MeD.C
Chde Chde
1. LINIY,
2. ], HIWEEA,
hie
[Ester enclate alyiation]
L“ﬂﬂl-m [Fetone enolate alkytation, Intramolecular]
JMHZ
O anale
1. ACDTHD
1. HNOH
2 M, Ca 2 MsCL Py
S-iscoyanocpupuksancne
1. Sy
2. Eeionz 2k

& NaEzanoy



TE-15

Pupukeanone, 3 iSocyano
See also Corey, p 18038 COMM

Yamamoto, H.; Sham, H. L. J. Am. Chem. Soc. 1979, 104, 1809,

O
e LI T T o=m LT
H

2 EMOCH=CH,, Hg™, 78% 2 DHP &5
Chalsen-endl ene 21% lic: cxchdation,
[ 1 e o 1 1. LINIPr,
z o]
o o MeSIl gEm
ﬂ")> Me,Si0
O 1. HOAZ 160G OTHP
M2 ST, NETL,
e
2. {CHyOH],, TEOH
[arey-Him [Dilete-Alder, Mtramalkecular]
80% oy OTHP

O )\
1. - MgBr

2 HOAc, H O
3. MgCL, N,
o] o i ] M
B y “
1. HNOH 1. ACDCHO
O roex e BuAlH
/] 2 TIC,, 'BuAlH 2 Tl Py
| i S-iscoyanopupukeancne
1. Sy
2. Dilele-Akder
3 Clalsen
4. Encne



Bl-15

Pupukeanone
Schighser, G. H.; White, J. 0. J. Org. Chem. 1980, 45, 1284 EXP
Cille OlMe Ohle COEt Ol o MeD OMe
M
CHLCH 2 HCl MeO),CH
[Eires] i q| el [
ZR{AG) -.'::u. -
93%
EtC.C B
= =l [Dilazoester, cyciopropanation] on l 4
H1eO CMe OMe = OMe
Me 2% 1. CH=CHMgET PrE0; LI,
DMSO '
2  DMS0
1 J,,>7l'lﬂﬂr O o
CO-Me
[Diels-Alder, Intramoiecular] — z
2 DMS0, A \ H / —amg
o o Direct comerslon of caroxyiate 1o enone (VILI) talled
Me o,
—_—
Pupukseancne
1. Symm
2. Dilels-Alder-intrami
3. Enore
4. Aeirde
5227

6. VinyIkAgiC



Burke, 5. D.; Murtiashaw, C. W.; Saunders, J. O.; Dike, M. 5. J. Am. Chem. Soc. 1982, 104, 872. oI
SiMe, Silles Sile, Me.Si O H
O
1. MeSi | |
'-..,__J__.r:‘.:"uLL P LA, H[DAC), - 4 200 tra,
2 Hyo E—
MeO ey | 95%
o [cmaen enal e 1. H om0,

1, (GHOH,
Ts0H
2. ‘Bu00H
NaOH, MeOH [Eporkiztion, nuckopniik]
£9% #° OH  [cimisen enol emen &
1. Hg(OAl,
—.
B o Ll
2.4,250°C o
0% k/
1. Sy . )
2. VimyiLl I P m::H KOAC

3. SHCation : : 080, N30,
4 (B3|Ciaken

5 Enone-aiiol il

6. CeDdNalD -—

7 wnamn Fungsl metsbolite o s

n A o o o om c: o

Cuadrone Danishefdky intermediate



Ouadrmne

Danishefsky, 5.; Vaughan, K.; Gadweood, B. C.; Tsuzuki, K. J. Am. Chem. Scc. 1931, 103, 41348,

1. CHmCH
A M=o 1. By R0,
2 MsCl
OMe
o EIBr o o 3. LIBr
TTOME Gpe OMe [Fjarabarzten]
[Conjugate AddRtion-Alytation]
1 FBu
H .
1. LIN{SIME,), i i Br fts
: o] 1.(C  Ts0H iMe,"Bu
o I (CH0H), 5 Me;
2 Hot 2. Nal, acetone TIC],
L)
MeO.C 3. KOH bl sl
MeO.C MeO.C 3.CHN,
mse-c:l [Ester enclate akylation, intram]
Ph5=
MEDHE; MEDHC;

[Selenaide, enone]

§1-=

G L
5 .
O
O
Ohe
11.H={:|‘
2. Natke, Me0H
H Br
O
Mel.C
H
* o
— D
o7
Cuadrone
1. Sywm
2. Furan
I3 suiode - enone
4. Conl. acd alkylston



DTN it (B 2
Takeda, K.; Shimono, ¥.; Yoshii, E. . Am. Chem. Soc. 1933, 105, 583,

O

[ H
v — 1. LINIPr;; Mie;SIC1 |I E
- —_— - = i
2 MeOCH,C L
CHL, Zn'Cu |§|
O o
[Fhafochemistry] [Ketone enalae akytation]
1. B8, HAMOH
Cihle
O
2. H,Cr0,, acsione ., hanEn
o S [l - enone]
o O

—
R o
o

Danishefsky
[Danis | Quadrone

;; 1‘.}: "Ohe
o

O

H
Al |I
~ :—\B m {::H
r H A
— DOH
[Allerry] alumirem]
1.HOOH  [Finacol]
2 Ma0H
3 POC
HQO. HS0,
-—
O MeDH,
., HO o {:H
[Aligyme Frydration]
1.
2. ProgaEngy LI
3. Aldol-enone
4.51ng
5_Pirzcal
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Quinine
Stodk, .; Niu, D.; Fujimeoto. A Koft, E. R.; Balkovec, J. M.; Tata, J. R.; Dake, G. R 1 Am. Chem. Soc. 2001, 123, 2138,
TBOFSG TBEOFPSO
- O = g
! e, A/El 1. LINIPr, -73°C
- = OTBS 2 fCHLOTEDPS
0=, 2 TEsClm EtzN 3 PyHOTs, A
[Amide enalzte Akt
e
H [MRsunaby]
[Swem] s TBOPSO
1. DMS0, (COCT), MEL, (85%) = I
-~ H
2. PPR,, THF, A (81%) M
[Faudinger] e
M
l MaEH,, MeDH

;"‘A“{}TEIDF'S

" =
1. Syom
1. HF, MeCN
"ll 1. NaH, DMSO 2 Ester akyl
MeD H 2 MECLPYy 2-32—- 3. Eporide
T ] 4 ANeTde - WG
- 5 Al - Cuinolinet
Cuinine



Retronecine
Tufariello, J. J.; Lee, G. E. J Am. Chem. Soc. 1980, 102, 373

o MeC ~Ohe MeC  OMe
[F."E'ﬂ}:':H
é B
H':| MeDH =
M 4 M
— ‘oH
OMe  CO_Me OMe  COMe

el H P Mel
= 1. MeS0yCl
§ = e =
2 NEL

HO CO_Me
H

=
u
—
=
=

Retronecine

Ok

MO Ohlde
HG\_,NJLO Mes
= k=
II|‘+ 55z
"'«.ﬂ_
1.7 Dol hoecd
cne tsomer [1.3-Dipoiar ceiozaamion] | vesos
N
Mao GME CO-Me
H H; P
-

ni 'CH-'D'ME

ipotar

1.
213d
& NERmne



Rhyzoxin D
Jiang, ¥.; Hong, J.; Burke, 5. 0. Org. Leif. 2004, & 1445

PMBO Bn
P i PMBO K PMBO
1. BuBOTT 1. Alke,. MeNHOMe
Bn — *
o ., “‘n" 2. Miel, NaH

! oH © 3 BuAIH
L‘g{@ e ° [Addal, Brcwr]

OTHS
.||-.DEIIiEt_-_. HG .
5 LIN{SIME,), 1. TIPSO
{:".}SiEt- -— +OPNB
TIPSO, = 2HF!Py FMBOC B
# N 3. Dess-Martin )
N OPNB o
L Ohde
- OSiEt,
Lt skl 1. Homer-Wads
OMe 2 Jull-Koclensky
3. Euars-Alkdol
4 L-Sufne
1. BuAlH l & Grine (NS)
2. (BO)LPOCH,COC]
3. ACOH, THF, H,0 O
nll{}H
1. i, TIFSO 1. DB, LIC
TIFSO., 2 TRAP, MO e —
o 2 DDQ
0 FMBO o "‘H/\‘P{ﬂ-Et:h 3 W0y
FMBO w* \”"’\T'I{E?Eﬂ: " '
O

W, @ O

"o,

Ohle

1. 0 o
[Homer-sVadsworr-Emmons] 1N:H]~\.-r-/"L\,J:I{":'E'f}'z

This does not include synthesis of several small pieces




Riwzoxm D
Organometallic C-C bond forming steps in the Synthesis of Rhyzoxin D
Williams. 0. R.; Werner, K. M.; Feng, B. Tetrahedron Lett. 1997, 38, 6825

2704

ArS0z .,-'-'DTHP 1. LIKIPr, HMEA

O
1. BuBOTY
”u\ _— G'JJ\M

\_& 2 0 \_&
Ph  H =

[Addol, Evane] [Sulone-Imio alkytation]

[Wiig]

1. Homer-Wimkg
2. Homer-Wads
3. Evans-Aldal
4_ Evans-akdal

5 VinyiLl

5 L-Sultone

PMBC
PMBO LVEr g

Rhyzoxin O

KHMDS _ _{g‘ |

2. e BB

Wittig reaction gave low yiskd
and poor sterecselectivity in
3 related example (TL S3-1035).




arar

RoSanTyCoN Organcmetallic Reagents in the Synthesis

Rychnowvsky, 5. O.; Khire, U. R.; Yang, G. L Am. Chem. Soc. 1997, 119, 2053

EtC Bn
mu {MgBr) Lie o~ Elnﬂl‘__v__ O /

i~ ' ,\_-.h""D
JOH [\5
5
g
Li Li
. . _ OH
B-Fd s : : =nB
OH OH OH OH OH OH OH /i/””:*
5
Roflamycoin Li
. OSiMe,
%El[ipcj:
Ohde
NEC-SiMe,

1. S

EI'/T\'-/\E' P W P—

E 3. L-CH,OR
4. ShCrs

?( 5 B-All
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Hamington, P. E.; Tius, M. A. J Am. Chem. Soce. 2001, 123, 8508-8514

o N____,'Elu
M"’”\ —-1-"5'-1”"'2 - LN
o7 H

2. LINPr; M SIC] N\HJ\ H 5 proHo

Sile; et

-

[Aldemyte Imine Sliyiation] E—
2 HC, [CF, L, CHOH 1
3 Bzy0, NEY, DMAP 1 T

O .
CI ] Z:FJ rl:u] \”’
u—
Y
PCyz
-—
H,, POC
o ,”r [Gnibib's]
Bz a [RCM]
[Pregared by Fursiner
JHCE 13EE, 120, 3517)
\ Cikt=
1. NH, Oz, THOIPT),, 140°C
E KH, SEMC, DhaF cl | \' Li {CeCly)
[¥mar] —
N
1 o TIPS
2. Olefin Metahesk
3. Pelerson
4. WaEFEnoy
o Cerlum {Cerium reagent fonms anly a1
. Shemer -507C, LI reagent gives onily Rosecphilin

7.8hCrs encilzation)



Ruguluvasines & and B
Liras, 5.; Lynch, C. L.; Fryer, & M.; Vu, B. T.; Martin, 5. F. J. Am. Chem. Scc 2001, 123, 5918, 01-10

Br Br 1. PAPPh, KO0, A i —otiPs
1. HMMe,, CH0 o B Al 510,
2. KCM, DMF. HyD CH /@i‘? N
HH 7% HM Bu,Sn TIFS Boch |
2. (Boc),0. DMAP, ELN
[=2liie]
MHM= ) ceco, meon MMeChbz
- MaH, kiel, DRAF
-—
2. Hy, PAC, MeQOHTHF
Ruguluvasines A and B
1. Sy
2. Emal sliEns
3. Prolem
Ruguluvasines & and B 4 Mamrlaiogous
5. Enors

-C bond formation



Santalene, B
oM

Berrand, M.; Monti, H.; Huong, K. C. Tetrshedron Lett. 1979, 15

Ho _CO.Me
@ \ﬂ/ PrH H, 1, LINIPr,, THF
-+ —
| | MIS Pl 2 S
85% COMe  gag CoMe RS COMe
HIMPA
[Dieks-Alder zlieng] 5%
[Ester enalzt 2kylztion] 1. LIAI,
l 2 PCC
HNNH,
-
= (CH0H =
KOH 0Py
[VoIKEser]
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Sarcophytol B
Mchurry, J. E.; Rice, J. G.; Shih, ¥. Tetrshedron Lett., 1989, 30, 1172
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Sarkomycin
Mikolajzyk, M. Zurawinski, R.; Kislbasinski, P. Tetf. Letf 19389, 30, 1143

o O o o
0 ﬁ 1. MaH II:'!{GME}-. 1. MaH H{C*Me:h an . I
/MVF'{DME:I: —_— S, [DAC]; (1%) FlOMe);
2. Bl 2 Tk, ML —
- _.--"
B gy 55% ‘*--,‘ [Dizzoketone, Insertior]
TE% = S— 1' 1. Oy, MeOH
[eto-prosphonate dianion akylation] e 2 MeS
o O ﬁ.
1 2 MaH IU'{GME:L. .mi’m : P{CMe);
oeione
2 CHO, A
O.H [Jomez] CHO
[HOMmer-adswortHEmmons]
Sarkomycin

1. Sy
2 Prosphoraie chem
3 Enone

4. Carbenold

5 HWE Resat



Sativen Sativenediol
Sigrist, R.; Rey, M.; Dreiding, A. Helv. Chem. Acts 1988, 71, 788,

o
= o TH{OiPr),
i | H u : o CHBr,

— —_—

BE-10

—— NBE Br CHBI,, LITMP OH
=
—_ 7% 52% B63%
[etene cpoladdRion] [THAlE, ketone] [L-CiEromomeTyl, ketone]
[Dikets-Alder, Itramalecutar] 1‘ -
[reeresting mecraEnism) B0
o 080, L0 HpNNH,, K700, o
HO triefrylenegiycal
250°C
[Wol-sishner]
1. Synth
2. Problem
3. 242
4. Digl=-Alder
5. Wilff-Kizhner
&. Grob Fragm
7. Alleny



Sativen Sativenediol
Sigrist, R.; Rey, M.; Dreiding, A. Helv. Chem. Acts 1988, 71, 788,

o
= o TH{OiPr),
i | H u : o CHBr,

— —_—

BE-10

—— NBE Br CHBI,, LITMP OH
=
—_ 7% 52% B63%
[etene cpoladdRion] [THAlE, ketone] [L-CiEromomeTyl, ketone]
[Dikets-Alder, Itramalecutar] 1‘ -
[reeresting mecraEnism) B0
o 080, L0 HpNNH,, K700, o
HO triefrylenegiycal
250°C
[Wol-sishner]
1. Synth
2. Problem
3. 242
4. Digl=-Alder
5. Wilff-Kizhner
&. Grob Fragm
7. Alleny



Satwene, (1)

Mchdurry, J.E. L Am. Chem. Soc., 19638, 30, 8321,

o I ')
o O O 0 e
—_— —_— T
el e
© 0% O O 5
+ 5% trans 50%
{230 gat orly enolizstion 1.24-DHP
MH
O o N
o Oy
o 1B
MaCH ACH, TsCL Py h

" 2. H,0, KOH

DMSO \r,.* \r ] iy

oTs [yaranoration]

[Metone enalate akylation, Intramalecutar] [Czonolyslz]
1. bl [Linpnotected ketons was reduced by BiH, fzster PaEn
g:mglz_p-f Ppdroboration. ARempt i ketalize Gave doubile bond
lsomertzation)
1. Synth
2. Ketone alk.
SATIVENE 3. Bioycle[4.4.0]

4. Alcohol=BH,



Scalaremedial .
Eorey, E. J.; Lue, G.; Lin, L. 5. J Am. Chem. Soc. 1997, 113, 9927,

Cikde
1. N’I\/

o Br L .
| |VU\‘5ME;EH SiltesFh
2 Hy0*
O [Eli k=fone aliglation]

1. BF 5, ACOH, THF-MeDH

2 KF, KHOD, H0,
-—
[31-= OH] . 20%
[Fleming-Tamao cxkiation] [Catinic cpeitztion]

O
1B TR ;-En:-:t-elinrﬂjm
2 [COCT,, DMS0, ELN f.SIrﬂ Hm:';;mn
5 081> C-OH
£ OH->H

Scalarenedial



Sedridine

Davis, F. A.; Prasad, K. R.; Nolt, M. B.;

i
@ “Tol-p |
cl [Efnamie, nlra]

O
E CHCHL)-CHO
Fl;f'-l" “"Tnl-p
THOET),

Wu. ¥, Org. Letft. 2003, 5, 925

[Enoilate Welnreh aza-akiol]

OH

M“'H

Sedridine

OH

M""H

Allosedridine

O

H
pTel”” “N” O

"N O
= M,,GME MAEhAGEr
|
-TE"C
T
Cl [Welnred amide, Mekigar]
5% de LEELH, CHCY l
OH o
- _,..-"5"'- ..-"H
ﬁ pTol NT OH LIAI(O"Bu),, THF
1. MICFBA M"E"*ph MaH, 1506 F4%
2. NaNH,
991 dr
o
OH H . -
o pTol~" “N" OH
[ : :

1. MCFBA M"E‘*ph NaH, 18-0-6

- -

2 NahH, Cl

991 dr

1. Sy
2. Ketone recut seerecnem
3 Welnned enotze
4 imine asaRion

4. Sulfiramide, chiral



Semperviridine
Gribble, . 'W.; Barden, T. C.; Johnson, 0. A. Tefrahedron Left. 1988, 44, 1988

1. LINTT. [#]
2 MRO, 560,
N 2 CH,CHO N ’ " "
| | o0 | D4% |
s OH PhO.S O PhO:S O

FhO.S 0% PhO.

[LLH Indaike]
SMe |-
53% /IQ‘N
l' HaN"""HHNH,

M
50, Me | |
M SO-Me wCFBA M Shie
M - “‘T"" -— M o
. | Rl

FhO.S n M

I
PhO,S = N
45% : N

[Dieks-Alder, Inverse]

Ma0H
1. MaH, PhS0,Cl ——
2 Bl
i H 1. Sy
Br"“"‘n” 2. ArLHngok:
- 3. DA-Feuerse
o Semperviridine 4 =20,

[LVH Indole]



Serricomin  Boronic Ester Homologation
Matteson, 0. 5.; Singh, R. P. . Org. Chem. 1998, &3, 4467

@, it >

MgBr ‘
;,\.3' LP:H:II E'_,. EI IJ:HI':I |-||1:‘_I||'
0 i O T Bl
By [Ldkchlaramesy]

[L-dicflaramesy] Cy
4 o
O OH

110,

-—

2. 080, Nakl,

Semicomin

I €l
Sy
H B

e .b

& The prooess is repeatable, adding cne chiral center at a time.
= The diasterecselectivity is wery high.

For other examples ses: -5
Matteson, D. S.; Sadhu, K. M. J Am. Chem. Soc. 1982, 105, 2077 (Brevicomin synthesis). i-;‘?:;'

Maurer, Armstrong, S Org. Chem. 19896, &1, 3108 {Tautomycin synthesis)
Matteson, 0. 5.; Man, H-W.; Ho, ©. C. . Am. Chem. Soc. 19946, 118, 4580 [Stegobinone synthesis).



azyzhs zn=z
Stork, G.; Baine, M. H. Tet. Lett. 1985, 26, 5927
0
cH Br
3 CH,
o Me,Si0 o 3 CH; o
O o o (o]
1. LINIPY, o 1.H,0. 4 1. (E@se not ghen)
—_—
2. Me,SIC] Toluens 2. PO[OAS), 2/.\)\
o e
7% 253 Br Br
[Diet=-Alge] [Deacrboyiation, cxidathe] c0% 7o% | BT
[VeTy langely one Isomer)
[Radical cpoization]
[Ketone enalate alkylation]
CH; CH;
1Ml emer =M " O
2 S0C1, o
P
Seychellens JACE-TEENE
1. Sy
2. Dlsk~Adder
3. Chem 547
4 Endlze AR
3. Radizl

& Cilefin
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Lebsads, &. O.; Owerman, L. E.; Valentkovitch, B. J. J. Am. Chem. Socc. 2001, 123, 4851.
Ph
Ph
OTMS
0 ~ X
o o ~g’ o g
1. 080, Nakg, H
— +
2. PhsH, BF K
70 B THF /'|\
PhS SPh
e, ors crn Kinetic resaolation FhS SPh Bha =Ph
[Cvazabaroliding] l M S Ehe B,
1. LINIPT,, THF, HLPA
,..rz— 1. MCSPA 1. M SICHLI
Fh SPh
Z. Hﬂ__ﬁ, 2. MAoDEH, LK, 2 ByHF
O
[Petersan]

1. Fh
~-g” 1. PO{OWC],. -10"C
}l.ie 2. NS, MelH
Bty THF 3 | I
2 A0, ELM, DMAP -

[Cazapaniiane] - Shahamin K



Shikimic Acid

Koreseda, M.; Teng, K.; Morata, T. Telmbedron Lett. 1990, 31, 5507

: e b
H

O
ﬁﬂwEIMEE A
T

OAc
-

+
q

SiMe.Ph [Ciete- Alser]
o
HO,, JH
' o BN
HO ™
98
OH
Shikimic Acid

oAz O
ﬂwEME; .
o
+Hr_
SiMe.pH \,-J
T3% T epime
+ = r 965,

O
HO Sike;
*u, m Il nEL
o THF
HO™
OH 94%

G001

HD,% gwEIME:‘

OH

'EE§§
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SHI4435 CID 0510
Besudry, S. M.; Trauner, D. Org. Lett. 2005, 7, 4475-4477 COMM

' o
SN .
oYY = UL Y
O O o
e HJ\(M
1.
Pu(PPRy),. C5F, Cul

2. 08U A
3. MeOS0F

Imid

1. LINIPr; Ma,sr:l

2. MBS
3. DMF, A
| Oy
' o 1. LINIPT, =
oy oy -_-— e,
OMe Z MeSIC1
3 K 0y, Mel
OTES OTBS
Gy o 1. TBECH
2 AcO
fﬂ 'f ,r’r Li
e, 5 ot | \i | OH
. e OMe . _CHO _-LI .
\"-. ;; arie .'t‘ f ; ?Er;cqﬂl [V OH

SNF4435 C SNF4435 D 3V
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Solanapyrone
Hagiwara, H.; et al. . Org. Chem. 2002, &7, 5269

OTBS
el C OTBS
T H
1. HF, CHCN
—_—
> 2 mC-5
OSiMe, o Bu,SnH  (remoul ofoniginal controlling
AN 35MMELTE center)
MeC.C ’ [Banon-McComble reduction]
OHC :
; 1. 580,
A1E0C
-— 2 BulK, CF,, Mel
: - s
i pem=RnmEEl Acssme
(Tequires 5yn lImInGtion Tor reglsekecimy
T Ok,
T, I R T —— I H. =%
“Fh
O O
o OMe O nm -OH Oy A OMe S
O
Hﬂ\j/\g/ H H OF 1. M2, SI0TT, Me,SINEL :fH - Syl
: : : - . : 2 Tin-H red OH
z 1. Cry, H50, 1. (S0, FrEH = H 2—-E'-14N‘ = 3 EM - Xanmate Py
———*~ : 4 Encil 51
2. DB, PrH | i Me S0, K00, | 5 Ihicse]
= |_E| -MCFEA g [F\ITITETEF] |E| 6. Pummenar
H H Solanapyrone O

(Coukan't ydrcemesyiste wilh CHLO - got CH, linked dimer)



Mander, L. M.; Thomson, R. J. Org. Left. 2003, 5, 1321

i-.lgancm COMOM MG
{}MGM -
1. MOMOCH,LICUL 7 AN H"
G ——
O  TMEDA, MeSICI zpm-:[s:.-:lﬁ-

-
'-.J'
i

. Bu,SnH, AR
2. Mell, Mel MOMO [Diets-Alder-Fetr] [Conugate-addmion-Cu) [mmme] ;’:
[Conjugate-addrion-akyLtion]
OSiMe, Bu - TEOHES
1.KCH /i | 2. M BuSICL, ELIPIN
1. .
z.wme /i 2 (HOCH), 1. MOMCEL BuN" F f mmmm
3 Dilek-Alder-Fetm Dowe: S0-W o 2P, / OH :
4. Earon-koComile '*.;
& Lnkrike akyl [ 5] ‘.l"
E'E':aﬂﬁﬁ e ¥ OMOM
. r
2 Aiseroe J_.ﬂ-marm [MRrike anion akylation] __f'
o, _..--"'g_:_:-.
1. B AIH: H0
2 Nz, 1. LINIPTS, MeD00N
3. RASRACKE T=0H Z. WaH, PANTL

3. 2-Th{CN)CaLl

[Clalsen acylation, Mander]

COLMe CO=-Me
M < E
S CHO  1Mgr B0 MO
PraNa 40°C.3daps -
- -

[Diets-Alder, Intramoiecutar]

Sordaricin



. 0205

Smith, B. T.; Wendt, J. A.; Aube, J. Org. Left. 2002, 4, 2577

LOESRENAC o 1. {CHOH),, TsCH o trpec o
Trm T 2umer, O 2 E[PJ:}I--FT *
ﬁuhuffhmfﬂﬂn Enﬁiﬁg{J CRL#J | : 'D\H#J

3. Swem H DEAD, PP,

< 4 MECE DeU

{Enclate alkylation failed) [Adaal] [Schmidt Reaction] 1“3“ 82%
—rfmm °
H 1. LIMIF. 1. Lawesson Feag ﬁ;'?-'
-— 2. HCH,C1 2 RaMl
o fhl—EInn <=0 BME o | 3 Nal acsne o o
BocD
=
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A0 = [ RO| ~ =
M —_—
+N o-N
G-"'_ {+}Sparteine
1. Sy
2 Ketone Alkyl
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Mergott, . J.; Frank. 5. A.; Rousch, W. R. Omg. Left. 2002, 4, 3157

Rhami o Rham OH Rhamo Rham
CHO 1 ecyporcome 2 s TCOMe =7 T TCOMe
- 1. Dess-Mariin e~
DEL, LICI —_— 1. [HO H
TBSC 2 BuAH TBSC 2 PpCHCOMe TBSO ?thp};;d TBSG |
Br Br  [Homer-Wadsworf-Emmons] mig, enone] Br Br 2 DCess-Manin Br = HD.:.
CF
P © Hfﬂgﬁ}zﬂcw&
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Rham{ Rhamo Rham{
TBESO Fie, LATHICH TBESO WeAICL,
-—
Br Br =" "COMe TBSO
[Mioritz-Bayliss-Hilman]
COMe
26% COMe ==
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1. HF By
21,1 -miocarbonyidimidaznle o
- Chile DMMME:
OMe
Rham{
T
M
ﬁ_,,hl\n/{:: 1. Sy
2. Bayliss-Hilliman
5 Br 3. Diels-Alder
COMe 4. Sumukl
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£ Radial Red




Spongian-16-ane w05

FPattenden, G.; Robers, L. Tefrshedron Lett. 1996, 37, 41591 phg DO
Br
HC . o
1. 48% HEr 1. kal 2
Bir 1L, THF A |
2 o 2 DHP, H* 2 o
FPhS, _
OTHR OTHP OTHP THP
[LVSr 3] l -
Z A, CElty
[Subide, Boione]
O O O
| ©

Spongian-18-ocne

85% yield
=80% one diastereocmer
[Fadical oyclizstion]
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ﬂrgammetalllc Reactions in Partial Synthesis of Spongistatin 1
Ley, 5. V. et al Ong. Lett. 2003, 5, 4215, 4219

1|
E|IP|' EIiIFl'l'3 \JL - Si F‘l';
o H=—5"" B9 = e \)J\/I\/#f
cl - . —
~ \/J\,/ > .
1.1, NaHCO,

\ 1. Bl 2 EnB0he, NaSH,
( 20 (\ 3. MiegC{OME],, TSOH > GSiEL
- | > _PPuB 5 OH T ¢ 9 \)I\/I\/ 1 1Png-:I
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[Acatyiiie =|I!:|'|3lb:ﬂ epoki]
2 ERSIC, Ikl

=
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o /\_/.y\ N /\,.K/I\,DF'ME' iPr.5i0
iPrsSich H iPr:3iC k)
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3 IPrSSICL ikl [ ’ s 2 (COCT, DMSO,NEL, ™ O o o .
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O
?‘—E—H
= .

i
I
& 3 Desz-hann

PMBO._ i, 0\ S ) mH o c:}{;

NaDiMe : /J _oPMB

H
0 ss O 070 OSiEt
o) ww\_ﬂpma \)_I\/I\/fé

L .o | 5 _iPr;Si0 (\
( \/J‘\TMHE",{\‘L jﬁ/-a.ﬁ J\){‘ ;}«.\f‘,ﬂPMEI
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Partial
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L
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1 g ]

Allylo TESO

P

iPrySi—=——1Li 2x

\J\A MeLi{Ce)
g{Cu)

P .l.'.:??—.ﬁ?wEHs
: =Li 3
LijCe) f=
S, OSiEt,

iF"r;EiG'ﬂﬁ"""':}(:Li =

Partial Synthesis of Spongistatin 1

EIMQH Et.5iC

OSiMetBu
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Spompstatind  Organometsllic Reaction in Partial Synthesis e
Srith, A. B. et al Tetrshedron Lett. 1997, 38, 8867, 8781, 2875

O
OH OBn *?'JL‘*? OBn
OHC 1. pc By /\/\/\,J 1. 5000, NaHDMS : :
e ™ emn - P e .
2 BF, 08, : 2 1Br, Pk :
3 Na0H. HyOy z I = *12M isomers

BE2/2 isomers
[aolaconization] i

== 1|
OBn >< m Ohle
OB ,&
1. o OB
T o "

- "

2. M2 C{OMe),

OH ©OH

IIIIG

=121 isomers

[Li-amitne, epokie] =121 isomers

OH
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g oy, w———  BPSO CHO
= = y—— e
: 3 Ma0H. B0,
CTBES B2l OTBS
OBn - o6
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. 2 Diftilane
E‘-"TES [ultz-ar] CEn 3 L-Sulone
4 Epodioe{J5. HWE
£ Oilefin 1. Sulone
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OFMB
m TBSO TE - c:-k OH
5.5 ° i o : : s +9  tvaicu =
Y WM B Enﬂ“\.‘-’"‘\““J —_— HHGM
TBS 5 a
M
OH
1. IpeBaim :
L BRSO e e
2 Na0H, Hy0y _
8278 isomers
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o —* HO e o —-
OHC 2 ‘B AH
[Hamer-sVadswar-Emmons]
COMPr
\ -
oy O, IPr
CHO il
TBSO TB H
BRSO
5-5-:57 E:‘;,? BFSO
1. Bull, HMPA 1. BuLl ICHMAGCI
s o TESO
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Stegobinone
Matteson, 0. 5.; Man, H-W.; Hz, ©. C. J Am. Chem. Socc. 1996, 118, 4580

(O i

LICHCL

SHoE

[Dichioramesylinium] Cy

o512

I||ll

e
1
O
Cy
\ FyO,, pH 848

Ennl::l

m

:. =

g
I

1. Sy
2. Haloll
3. Boron

Stegobinone



Sterpurine
Harmata, M.; Bohnert, G. J. Ong. Lett. 2003, 5 589

i f Tsk,

ﬁ?rm

o

[Wai rearrangement]

z Cr0y, D

—_—

[Adlylic Cridation Croy]

1. Sy

2. Lin-akyl

3 Favorskl

4 SnCTs-443

5. Enone ko akene

g HNHTE

COoMe

03-17
THO CO-Me Me:5i CO:Me
TR0, NEL, W2 SICH MG T
CuBrLIr
[Conjugate acdRkn-elimination]
l LIAIH,
O
Br\éfﬂr e 5i H
HECI
- _—
CFCHOH
[4+3] cychaddRion [Peterson, Vinylogous]
MMHT=
e:-1‘ e >
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H O
_\..;\-"' H
T 1. Medl, ELO =
3 2 S0CL. Py z

Sterpurine



Stipiamide, 6,7-Dehydro
Zeng, X.; Zeng, F.; Negishi, E. Org. Lett. 2004, &, 32452248

1.5% A on 1-(50C0; DMsO
th R th, ——
Wi Al 2 MCy
.[m}" er 8511 E)LH sBuli
. i
3. CF,COM

1. CBr,. PPh,
-_-—

2 mBwl Ph

[Core-Fuchs]

N, T .
+ o i "'esn“"‘ =
e O.Et 2\')\93,5 T ) SZnBr

[Megitsnl coupling]
l - ] 3 LINIPr,, ZnBir,
1. BuN* F
Fh 2 LIOH, MeOHH,O
. = e e o
BuMeSio = COEt 3 ., _NH; =
[Megienl coupling] FYBIoF. PrNex 99% isomerically pure ., _N_
H':' @ H
8, 7-Dehydrostipiamide HO
Erker J. Am. Chem. Soc. 1993, 115, 4590 1. S SpiEmiGe If ol ke
2. AllyiBorane
iﬁﬁfﬂ A nonnatural multidrug resistance
: reversal agent of high potency
2 hegiEn Coul and low toxicity,

6. Canaiamiration




Streptazolin

D4-08
Trost, B. M.; Chung, C. K.; Pinkerton, A. B. Angew. Chem. int. Ed. 2004, 43, 4327 PMEGT

Ts0 |
[
e “oTES
o
P{dial,,
ELSICL
HCOOH
[Diyme reucthe cycitzation]

Pmac:/w
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T
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S
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M
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Strychnine
o213
Crhshima, T.; Xu, Y., Tekita, B.; Shimizu, 5. Zhong, D.; Shibasaki, M. ) Am. Chem. Scc. 2002, 124, 14548-14547
CH;{COME), ﬂ
o 1. LINIPr, o
LU BINapraride), COMe _.. GO Me GO Me
O (0.01 mais) 2 LICL DMS0, A <’0 o <,0
KOy emeo, M owe
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