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Scheme S1.  Gilead azide plan.
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Rohloff, J.C.; et al. J. Org. Chem. 1998, 63, 4545

Scheme S2.  Roche quinic acid azide-free G1 plan.



















* calculated based on radial pentagon analysis

Federspiel, M. et al. Org. Process Res. Develop. 1999, 3, 266

Harrington, P.J.; Brown, J.D.; Foderaro, T.; Hughes, R.C. Org. Process Res. Develop. 2004, 8, 86

Scheme S3.  Roche quinic acid azide-free G2 plan.



















* calculated based on radial pentagon analysis

Federspiel, M. et al. Org. Process Res. Develop. 1999, 3, 266

Harrington, P.J.; Brown, J.D.; Foderaro, T.; Hughes, R.C. Org. Process Res. Develop. 2004, 8, 86

Scheme S4.  Roche shikimic acid azide-free G3 plan.

























Karpf, M.; Trussardi, R. J. Org. Chem. 2001, 66, 2044

Rohloff, J.C.; et al. J. Org. Chem. 1998, 63, 4545

Scheme S5.  Roche Diels-Alder G4 plan.
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Abrecht, S.; Karpf, M.; Trussardi, R.; Wirz, B. EP 1127872 Tamiflu via Diels-Alder (F. Hoffmann-La Roche AG, 2000)

Scheme S6.  Roche desymmetrization G5 plan.
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Zutter, U.; Iding, H.; Wirz, EP 1146036 (F. Hoffmann-La Roche AG, 2000)

Scheme S7.  Corey plan.
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Scheme S8.  Shibasaki G1 plan.
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Fukuta, Y.; Mita, T.; Fukuda, N.; Kanai, M.; Shibasaki, M. J. Am. Chem. Soc. 2006, 128, 6312

Scheme S9.  Shibasaki G2 plan.
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Scheme S10.  Shibasaki G3 plan.
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Yamatsugu, K.; Kamijo, S.; Suto, Y.; Kanai, M.; Shibasaki, M. Tetrahedron Lett. 2007, 48, 1403; personal communication June 2008

Scheme S11.  Fukuyama plan.
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Satoh, N.; Akiba, T.; Yokoshima, S.; Fukuyama, T. Angew. Chem. Int. Ed. 2007, 46, 5734

Scheme S12.  Kann plan.
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(For first two steps see:  Gradén, H.; Hallberg, J.; Kann, N. J. Combin. Chem. 2004, 6, 783)






















* assumed

(For second last step see:  Yeung, Y.Y.; Hong, S.; Corey, E.J. J. Am. Chem. Soc. 2006, 128, 6310)

Bromfield, K.M.; Gradén, H.; Hagberg, D.P.; Olsson, T.; Kann, N. Chem. Commun. 2007, 3183

Scheme S13.  Trost (long) plan.




(For first reaction, see:  Werber, F.X.; Jansen, J.E.; Gresham, T.L. J. Am. Chem. Soc. 1952, 74, 532)

(For second reaction, see:  Grewe, R.; Heinke, A.; Sommer, C. Chem. Ber. 1956, 89, 1978)



(For third reaction, see Kato, M.; Kageyama, M.; Tanaka, R.; Kuwahara, K.; Yoshikoshi, A. J. Org. Chem. 1975, 40, 1932)
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Trost, B.M.; Zhang, T. Angew. Chem. Int. Ed. 2008, 47, 3759

Scheme S14.  Fang plan.
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Shie, J.J.; Fang, J.M.; Wang, S.Y.; Tsai, K.C.; Cheng, Y.S.E.; Yang, A.S.; Hsaio, S.C.; Su, C.Y.; Wong, C.H. J. Am. Chem. Soc. 2007, 129, 11892
Scheme S15.  Okamura-Corey plan.




(For first step, see:  GB 1123666 (J.R. Geigy, AG)  1968-08-14))

(For second step, see:  Böhm, M.; Lorthiois, E.; Meyyappan, M.; Vasella, A. Helv. Chim. Acta 2003, 86, 3787)
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* assumed

(For last 4 steps, see:  Yeung, Y.Y.; Hong, S.; Corey, E.J. J. Am. Chem. Soc. 2006, 128, 6310)

Kipassa, N.T.; Okamura, H.; Kina, K.; Hamada, T.; Iwagawa, T. Org. Lett. 2008, 10, 815

Figure A1.  Synthesis tree for Gilead azide plan.
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Figure A2.  Synthesis tree for Roche quinic acid azide-free G1 plan.


[image: image2.wmf]O

O

O

O

O

O

O

O

O

O

O

O

O

1

9

1

8

1

7

1

6

1

5

1

4

1

3

1

2

1

1

1

0

9

8

7

6

5

4

3

2

1

P

 

4

1

0

3

9

2

4

8

4

.

4

5

4

4

8

4

0

6

3

0

9

3

2

7

2

5

4

3

5

0

3

4

8

3

2

0

3

3

8

2

6

0

2

1

4

(

9

8

)

 

H

3

P

O

4

(

1

5

6

)

 

1

,

3

-

d

i

m

e

t

h

y

l

b

a

r

b

i

t

u

r

i

c

 

a

c

i

d

(

1

1

4

)

 

C

F

3

C

O

O

H

(

3

6

.

4

5

)

 

H

C

l

(

1

0

2

)

 

A

c

2

O

(

9

7

)

 

H

N

(

C

H

2

C

H

=

C

H

2

)

2

2

 

(

1

0

1

)

 

 

 

2

 

E

t

3

N

(

1

1

4

.

4

5

)

 

C

H

3

S

O

2

C

l

(

7

3

)

 

t

B

u

N

H

2

(

8

4

)

 

N

a

H

C

O

3

(

1

8

)

 

H

2

O

(

1

1

6

)

 

E

t

3

S

i

H

(

8

6

)

 

3

-

p

e

n

t

a

n

o

n

e

(

1

9

2

)

 

q

u

i

n

i

c

 

a

c

i

d

(

1

0

4

)

 

M

e

2

C

(

O

M

e

)

2

(

4

6

)

 

E

t

O

H

(

4

0

)

 

N

a

O

H

(

1

2

7

.

9

)

 

[

M

e

2

N

=

C

H

C

l

]

+

 

C

l

-

(

1

0

1

)

 

E

t

3

N

(

1

1

4

.

4

5

)

 

C

H

3

S

O

2

C

l

0

.

8

2

0

.

8

2

0

.

8

2

0

.

8

2

0

.

9

9

0

.

8

6

0

.

9

3

0

.

9

6

0

.

9

3

0

.

9

3

0

.

9

4

0

.

9

2

0

.

9

7

0

.

8

8


Figure A3.  Synthesis tree for Roche quinic acid azide-free G2 plan.
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Figure A4.  Synthesis tree for Roche shikimic acid azide-free G3 plan.
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Figure A5.  Synthesis tree for Roche Diels-Alder G4 plan.
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Figure A6.  Synthesis tree for Roche desymmetrization G5 plan.
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Figure A7.  Synthesis tree for Corey plan.




*assumed

Figure A8.  Synthesis tree for Shibasaki G1 plan.
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Figure A9.  Synthesis tree for Shibasaki G2 plan
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Figure A10.  Synthesis tree for Shibasaki G3 plan
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Figure A11.  Synthesis tree for Fukuyama plan.
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Figure A12.  Synthesis tree for Kann plan.
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Figure A13.  Synthesis tree for Trost (long) plan.
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Figure A14.  Synthesis tree for Fang plan.
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Figure A15.  Synthesis tree for Okamura-Corey plan.
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Figure B1.  Radial pentagons for Gilead azide plan.
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Figure B2.  Radial pentagons for Roche quinic acid azide-free G1 plan.
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Figure B3.  Radial pentagons for Roche quinic acid azide-free G2 plan.
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Figure B4.  Radial pentagons for Roche shikimic acid azide-free G3 plan.
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Figure B5.  Radial pentagons for Roche Diels-Alder G4 plan.
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Figure B6.  Radial pentagons for Roche desymmetrization G5 plan.
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Figure B7.  Radial pentagons for Corey plan.
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Figure B8.  Radial pentagons for Shibasaki G1 plan.
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Figure B9.  Radial pentagons for Shibasaki G2 plan
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Figure B10.  Radial pentagons for Shibasaki G3 plan
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Figure B11.  Radial pentagons for Fukuyama plan.
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Figure B12.  Radial pentagons for Kann plan.
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Figure B13.  Radial pentagons for Trost (long) plan.
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Figure B14.  Radial pentagons for Fang plan.
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Figure B15.  Radial pentagons for Okamura-Corey plan.
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Figure C1.  Synthesis plan for Trost ligand.
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(For steps 2*, 3*, and 4*, see:  Kim, Y.K.; Lee, S.J.; Ahn, K.H. J. Org. Chem. 2000, 65, 7807)




(For last step, see:  Trost, B.M.; Van Vranken, D.L.; Bingel, C. J. Am. Chem. Soc. 1992, 114, 9327)

Figure C2.  Synthesis plan for Du Bois catalyst.
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Figure C3.  Synthesis plan for Corey oxazaborolidinium catalyst.
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Figure C4.  Synthesis plan for MacMillan catalyst.
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Figure C5.  Synthesis plan for Shibasaki ligand.
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* assumed

(For last step see:  Hamashima, Y.; Kanai, M.; Shibasaki, M. J. Am. Chem. Soc. 2000, 122, 7412)

Figure D1.  Synthesis tree for Trost ligand.
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Figure D2.  Synthesis tree for Du Bois catalyst.
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Figure D3.  Synthesis tree for Corey oxazaborolidinium catalyst.
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Figure D4.  Synthesis tree for MacMillan catalyst.


 EMBED Word.Picture.8  


Figure D5.  Synthesis tree for Shibasaki ligand.
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Figure E1.  Radial pentagons for Trost ligand.
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Figure E2.  Radial pentagons for Du Bois catalyst.
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Figure E3.  Radial pentagons for Corey oxazaborolidinium catalyst.
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Figure E4.  Radial pentagons for MacMillan catalyst.
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Figure E5.  Radial pentagons for Shibasaki ligand.
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For steps 2, 3, 4, 7, and 8 no radial pentagons are available since no detailed experimental procedures were disclosed in the references cited above.
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