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IV.  Fragmentations of bicyclic ring systems

III.  Ring contraction of larger rings

II.  Intramolecular cyclization

I.  The synthetic challenge

Synthetic Approaches to Eight Membered Rings
via Carbon-Carbon Bond Manipulation

V.  Ring expansion of smaller rings
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Biaryl coupling:

Aldol:

45 %

TFAA, VOF3

Kende JACS 1976, 267.

Robin TL 1979, 733.

100%

LHMDS, 15˚ C

(+/-) Steganone

Intramolecular cyclization routes 
to eight membered rings

31 %, 2 : 1
91 %, >30 : 1

R = Me
R = Ph

R=CN         25 %
R=SOPh    85 %

-

■  cis olefins, fused rings, and large substituents facilitate the gauche relationships 
        required for cyclization.

Lansbury TL1990, 3965.

2.2 eq. BuLi

Intramolecular cyclization routes 
to eight membered rings

Sulfone alkylation:

SmI2, HMPA, THF

8-endo trig closure preferred over 7-exo.

Molander JOC 1994, 3189.

Radical cyclization
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Intramolecular cyclization routes 
to eight membered rings

1) Co2(CO)8

2) TMSOTf, -78˚ C

1 R =

2 R = Et

82 % (two steps)
1 : 2      8.5 : 1

∆
CH3CN

85%

5 : 1

12 steps

Schreiber JACS 1994, 5505.

(+) epoxydictymene

Conjugate ene rxn.

Nickel-Chromium coupling

no comment
on selectivity
here

Kishi JACS 1989, 2735.

Ophiobolin C

73 %
one diastereomer

DMSO / DMS

CrCl2, NiCl2

Intramolecular cyclization routes 
to eight membered rings

SnCl4

85 %

Kato Chem. Lett. 1989, 91.
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Grubbs JACS 1995, 2108.

75 %
RT, C6H6, 0.01M

5 mol%

Ring Closing Metathesis

Takahashi Organomet.1994, 4183.

69 %

Cp2ZrBu2, CO

Intramolecular cyclization routes 
to eight membered rings

Negishi cyclization

Kuwajima TL 1993, 345.

84 % one isomer

TiCl4, -23˚ C

Intramolecular cyclization routes 
to eight membered rings

SnCl4,0˚ C

TBAF

37 %

Laurenyne

Overman JACS 1988, 2248.
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Winkler Heterocycles 1987, 55.

100 %64 %

KOHhv

E = CO2Me

n n

Intramolecular cycloaddition routes 
to eight membered rings

Shea TL 1994, 1317.

205˚ C

44 %

[2+2]

[4+2]

McMurray Rxn.

Kato, Takeshita JCSCC 1988, 354.

Albolic Acid
Ceroplastol II

R = CO2H
R = CH2OH   

96 %

TiCl4, Zn, THF

Intramolecular cyclization routes 
to eight membered rings

Heck Reaction:

Pd(PPh3)4, K2CO3, ∆

70 %

Danishefsky JACS 1995, 5229.
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Feldman JACS 1989, 6457.

Dactylol

50 %

254 nm

HMPA/H2O

AcCl
pyr

87 %

89 %

H2, Pd/C
    -10˚ C

73 %
 two steps

LAH

hv

R = H
R = Ac

-100˚ C

41 %

56 %56 %

LiCH2SO2Ph

regioselectivity 11 : 1

K+

[2 + 6] Cycloaddition routes 
to Dactylol

"[3 + 5]" Annulation routes 
to eight membered rings

via:

, -78˚C

TrSbF6

2) Ac2O, pyr.
74 %

diastereoselection: 15 : 1

2) Ac2O, pyr.

TrSbF6

, -78˚C

70 %
diastereoselection >100 : 1

45 %
diastereoselection 2.5 : 1

Molander JOC 1993, 5931.
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90 %

Pinacol

Paquette TL 1991, 6679.

yield

Al(Oi-Pr)3

∆

Funk JOC 1988, 4141.

82 %

1) LDA, TBSCl

2) ∆

Ohtsuka, Oishi TL 1986, 203.

Ireland-Claisen

56 %

1) LDA

2) Na / Hg

Ring contraction routes to eight membered rings[4 + 4] Cycloaddition routes 
to eight membered rings

(+) Asteriscanolide

Ni(COD)2, PPh3

∆
67 %

Wender JACS 1988, 5904.

Ni(COD)2, PPh3

∆

92 %
diastereoselection 97 : 3

Wender TL 1987, 2221.
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90 %

Myers JACS 1993, 7926.

..

hv

51 %

Williams PJ Coleman Evening Seminar 10/4/1994

Transannular Nazarov Cyclization

TsOH

Ring contraction routes to eight membered rings

Transannular radical cyclization

Ring contraction routes to eight membered rings

2) DBU

1) MCPBA

2) NaH, C2Cl6

92 % 75 %

Ramberg-Backlund

Vedejs JOC 1978, 4884.

1) NaH

2) NH4Cl

51 %

Sampson JOC 1993, 6807.

Transannular Aldol

Norrish Type II

hv

48 %

Sauers TL 1990, 5709.
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Berkowitz TL 1985, 3665.

80 %

1) RuO4

2) KOH

Coates JACS 1985, 3541.

88 %

a) Li, NH3

b) AcOH

Fragmentation of bicyclic ring systems

1) PBr3

2) AgBF4

68 %

Kraus Synlett 1993, 71.

Magnus JCSCC 1984, 1179.

97 %

AcOH, AcONa

HClO4

Wenkert JOC 1990, 1185.

87 %

MeONa, MeOH

Reese JCSCC 1970, 1644.

73 %

AgClO4, MeOH

Fragmentation of bicyclic ring systems
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Trost JACS 1982, 886.

95 %

KOtBu, DMSO

1) MeCO3H

2) Ti(OiPr)4

9 steps from patchuli 90 %

Holton JACS 1988, 6558.

O3, NaHCO3, MeOH

100 %

Trost JOC 1994, 7568.

Fragmentation of bicyclic ring systems

50 %

Krow JOC 1978, 3950.

DMAD

∆

Fragmentation of bicyclic ring systems

O3, MeOH/CHCl

DMS

89 %

Galatsis Tetrahed. 1995, 665.

Wender JACS 1992, 5878.

55 %

a) Ti(OiPr)4, tBuOOH

b) DABCO
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Harmata TL 1993, 789.

Fragmentation of bicyclic ring systems

1) LDA, CF3SO2Cl

2) LiClO4

1) H2 / Pd

2) mCPBA

67 %

55 % 
diastereoselection16 : 1

Li / EtNH2

88 %

Harmata JOC 1994, 1241.

3 
steps

xs nBuLi

79 %

XTf2O
2,6 lut

Attempted Grob fragmentation
failed.

Transannular interactions lead
to olefin participation in a 
"vinyligous Grob" fragmentation. 78 %

55 % 
diastereoselection16 : 1

1) LDA, CF3SO2Cl

2) LiClO4

Fragmentation of bicyclic ring systems

Ceroplastol I

Boeckman JACS 1989, 2737.

73 %

NaOMe, MeOH

∆

Pleuromutilin

Gibbons, JACS 1982, 1767

retroaldol attempts failed. 81 %

1) N-Br acetamide

2) Zn, HOAc
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Nishida JACS 1990, 902.

Bu3SnH, AIBN, ∆

51 %

Ring Expansions

2) ∆, KOH coated tube

55 %

Paquette JACS 1993, 1676.

1) NaIO4, NaHCO3

2) Et2NH, ∆

80 %

Paquette Helv. Chim. Acta 1995, 391.

ene / pinacol

Ring Expansions

Me3SiCHN2

BF3•OEt2 88 %

Rigby JOC 1987, 4634.

1) PhSeCH2Li

2) mCPBA 97 %

Uemura JCSCC 1988, 111.

Bu3SnH, AIBN

5 : 175 %

SnCl4

Overman JACS 1989, 1514.

Dowd JACS 1987, 3493.
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Ring Expansions

55˚ C

100 %

Jommi TL 1991, 6969.

5 mol % RhCl(PPh3)3

90 %

Liebeskind JACS 1993, 4895.

Ring Expansions

1) NaIO4, NaHCO3

2) DBU, ∆,

73 %

Holmes JCSPTI 1993, 2743.

KH

87 %

Martin Tetrahed. 1995, 3455.

tBuOK

62 %

Sakai JCSCC 1988, 612.
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