
1

P.L. Fuchs - Increase in Intricacy Supplemental Material

Supplemental Material
Increase in Intricacy—a Tool for Evaluating Organic Syntheses

P. L. Fuchs
Department of Chemistry, Purdue University, West Lafayette, IN 47907

Target Page #

Asimicin 2

Elaiolide 3

Fumagillol 4

Dysidoilide 5

Australine 6

Phorbol 7

Fluvirucin B1 8

Narciclasine 9

Isocrambescidin 800 1 0

Deoxycrispolide 1 1

Ptilocaulin 1 2

Pinnatoxin A 1 3

Croomine 1 4

Picrotoxinin 1 5

Digitoxigenin 1 6

Chlorothricolide 1 7

Roflamycoin 1 8

Pancratistatin 1 9

Isopulo'upone 2 0

Callystatin A 2 1

Aplysiapyranoid C 2 2

Dynemicin A 2 3

Aegiceradienol 2 4

Mannostatin A 2 5

Steganone 2 6

Epothiolone A 2 7

Stipiamide 2 8

Discodermolide 2 9

Quassin 3 0

Methyl Phenidate 3 1

Amabiline 3 2

A58365A 3 3

Castanospermine 3 4

Decarestrictine D 3 5

Ricinelaidic Acid 3 6

A26771B 3 7

K252a 3 8

MDL 28,726 3 9

Mappicine 4 0

U-106305 4 1



2

P.L. Fuchs - Increase in Intricacy Supplemental Material

Asimicin

O O
OH

n-C10H22

OH

OH
O

O
9

O O
OO

Oi-Pr Oi-Pr

TBSO OTBS

CO2EtEtO2C

HO

OTBSOH

EtO

O

1a
1b
1c
1d  71

  2  88
  3  47  (CR)

7

1  98 (Csm)
2  84
3  99

4  89*
5  84* to 8
6  7  71

7  78
8  86 
9  98

Ref 6 in 
Marshall ref 3

*Marshall ref 3
10  97

15

11  91
12  100  (CCc)
13  77

14  79
15  18  87

16a  
16b  90
  17  83
  18  67

39

39

18
Marshall
 ref 10

1a
1b
1c  85  (Csm)

EQ = 84

°I = C* + U + AR + X

°I =  2 +  3  +  0   +  6

commercial

°I = C* + U + AR + X

°I =  1 +  1  +  0   +  3

°I = C* + U + AR + X

°I =  8 +  6  +  0   +  7

IQ = (21-14)/22 = 0.32
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Elaiolide

EtO

O

OH

O
OBz

H

O

Me

PMBO

O

OBz

MeO

O

OH

O

HO

H

O

Et

DEIPSO

O

O O

O
OH

OHO O

HO

Et

Et

OH

HO

OH

I

O

HO

O

OBn

AA

1  
2
3

°I  =  43/2  (symmetry axis decreases intriacy by half)

IQ =  (21.5 -10)/33 = 0.35 EQ = 82

  8  7 + 6 (to 13) 96
  9  
10  92  (to 12)
11  
12
13
14
15 2

(S)-10

65

1  
2
3

65

(S)-8

Paterson 
Ref 9

°Ism  =  5

4  95
5
6
7

86

4  95
5
6
7

84

5

7

°Ism  =  5
(S)-6

1  
2
3

73

Paterson 
Ref 9 Paterson 

Ref 10b

92

80

77

16  AA 
17
18 80

73

56
19
20
21

22  5  75
23  80

91

Paterson
ref 19commercial

°I = C* +  U +  AR +  X
°I =  18  +  13  + 0  + 12
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Fumagillol

O

MgBr

AA

Bu3Sn
OTBS

O

OH

O

OH

O

OMe

O

O

O

1a
1b
1c  95

 2  97

°It = 15 

IQ = (15-8)/18
          = 0.39

EQ = 82

12 14

°Ism  = 4

17

   8  85
   9  78
 10  80

  11  65
  12  89
  13  88
  14  77
15a 
15b  86
  16  89

23

°Ism  =  4

11

1a  AA
1b  90
  2  72

 3  82
 4  85 4

5a  14
5b  4
5c  74

6  71 borsm
7  77 borsm

17

commercial



5

P.L. Fuchs - Increase in Intricacy Supplemental Material

4. Dysidiolide

O

OH

AA

OBn

CHO

TIPSO

EtO2C

Li

O O

HO

O

OH

OH

O

O

(i-PrO)3Ti

OTIPS

IQ = (19-11)/20 = 0.40

  1  90 est
  2  76
  3  100
  4  70

1
2
3  100
4  76
5a
5b
5c  85

5*Boukouvalas
ref 8

81 (CA)*

6

6a  6  
6b  43
  7  58 
  8  70
  9  98 
10  AA 91

11  100
12  95  to 2
13  19  58
14  95

  1  86**
  2  90

**Boukouvalas
ref 4

19

1

°Ism =  4 °Ism = 7

EQ = 84

(terminal acetylene
U = 3)

°I = C* + U + AR + X
°I =  6 +  9  +  0   +  4

commercial
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Australine

O
O

H

O

O

OH

O

N3

BB BB

N

OH

CH2OH

OH

HO

N
C

O

1
2 
3  74

 63

White
ref 15

4 BB 93
5 96
6 62
7 90
8 76
9 97

IQ = (12-6)/15 

          = 0.40

EQ = 86

1

10 99
11 84
12 75
13 99
14 99

86
est

°I = C* + U + AR + X

°I =  1 +  2  +  0   +  3

°I = C* + U + AR + X

°I =  5 +  2  +  0   +  5

commercial

commercial, 
but primary SM

Aust raline
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Phorbol

O

OH

N
O

O

O

Ph

MgBr
AA BB

Cu

CN CC

O

O

OTBS

OAc

O

OTBS

OAc

OTMS
Ph

Ph Li

OH

OH

OH

HO
O

OH

°Ism =7

1  3  99
2  75
3  6  96
4  86
5  AA 82

°Ism = 22

IQ = (22-7)/34
          = 0.44

EQ= 82

3

6  85
7abc  82
8  88
9  79 to 13

6

10  95
11  79
12  89
13  BB 83
14  75
15  93
16  94  to 2

17  2 96
18  84
19  88
20  80
21  96

22  89
23  67
24  61
25  54
26  
27  
28  92
29  89
30  63
31  56
32  88
33  62

13

2

71

1

vinyl-x 
commercial

acetylene
commercial

bromide
commercial

commercial
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Fluvirucin B1

O

AA

Br
NH2•HBr

OH
Et

O

BB

NTs OH

O
Et

O

CHO
CC

Br
DD

NHOH

Ph

38•HCl

HN

Me

Et Et

O

O

O
HO

H2N OH

Me

NH2

OTBS

Et

1  70 (CCc)
2  DD 72
3  77

IQ  = (19-7)/13+1+3+7
          = 0.50

EQ = 76

25 18

°Ism = 2

1a  CC
1b  51 (CR)
  2  33

3a
3b  BB  42 
  4  87
  5  95

19 17

1 92

42

1a
1b  52
2a
2b  64

  3  74  to 47
  4  69  to 48
  5  94
  6  95

°Ism  = 7

6  +18  85
7  85

62  acyclic RCM 
         precursor

  7  84
8a
8b  85
9a
9b  65

10  +62  92
11  91
12  72
13  96

1

commercial

commercial

commercial commercial

au xiliary

commercial, but
primary SM

°I = C* + U + AR + X

°I =  9 +  3  +  0   +  7
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Narciclasine

Br

Br

CHO

OH

OMe

O

O

OMe

Br

NH

O

O

O

OH
OH

OH

OH

IQ = (30-23)/11 = 0.64

EQ =62

1

1  99  
2a  2
2b   45 11

1
2
3
4

20

Hudlicky
ref 23

2

3  80 
4  65
5  70

6  40
7  20

°I = C* + U + AR + X

°I =  0  + 5  +  2  +  2

°I = C* + U + AR + X

°I =  0  +  8  +  3  +  3

°I = C* + U + AR + X

°I =  4 + 13  + 5  +  8
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Isocrambescidin 800

N
H

N

N
HO O

Me

O

O
(CH2)15

NH2

NH2•HClN

O

OH

Et

NHBOC
NHBOCHN

OH
O

Cl

HO
(CH2)15 OH

O

Cl

OH OTIPS

OO
NH2

O

OOOTIPS

I

AA

Me2N H

O

BrBB

O

OO OTBDMS

CCDD N

NH2•HClN N

H

IQ = (30-17)/28

       = 0.46

EQ = 87

47

1a
1b
1c  AA 90
  2  94 (CCc)

3a
3b
3c  95
  4  94

54

1  BB 95
2  96 (CCc)

3  89
4  94
5  54  65
6  80
7  88
8  88

59

  1 94 (CCc)  ref2
2a  
2b  DD

2c  
2d  72 to 23 suppl. mtl.
  3  88 to 24

24

    9  CC 89 to 60
10a
10b
10c  24 
10d  
10e  to 64 + epi
10f  61 65
11a
11b
   12
   13  94
   14 70 75

52

°Is m  =  4

1  90
2  89
3  80

4  91
5  99 70 2

commercial

commercial

°Ism   = 9

commercial

°Ism   = 4

°I = C* + U +  AR  + X
°I =  8 +  10  +  0   +  12

2 HCl not counted

commercial
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Deoxycrispolide

°I  = 16

CQ = (16-5)/19 = 0.58

1  75
2  79
3  50
4  92

°Ism = 5

dl-10

O

*Paquette 
refs 11b,c

 5a
 5b  60
   6  43 (CR)
   7  92

26b
  8  78
  9  90
10  76

11a
11b
11c  81
  12  99
  13  66

14a
14b
14c  41

45

  15  72
  16  80
  17  54
18a  
18b  47

  19  72
4

OHO

OH

O

*

EO = 71
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Ptilocaulin

O

H2N NH2

NH BB
TMS

AA

NHHN

H2N NO3

°Ism  = 5

IQ = (13-5)/11

          = 0.73

EQ = 77

  1  80
2a
2b
2c  80
  3  83 (CA)
  4  95

5  90
6  70
7a
7b
7c  55
4  AA 92

9a
9b  83
10  BB  83
11  38

commercial commercial °I = C* + U + AR + X

°I =  4 +  6  +  0   +  3
commercial,
but primary SM



13

P.L. Fuchs - Increase in Intricacy Supplemental Material

Pinnatoxin A

O

O

O

HO
N

O

O

CO2
OH

H

O
O

HO

HO
OH

O

O
HO

(CA)
O

OO

HO
OH

CO2t-Bu

°It = 36

IQ = (36-5)/60 = 0.52

EQ = 82

1  95
2  89
3  99
4  90
5  78  (CR)
6  86
7  23  82
8  73
9  77

°Ism = 5

1  90
2  98
3  87

23

3

10  65
11  81
12  85
13  88
14  92
15  89
16  100
17  95
18  92
19  99

10

1a
1b
2a
2b
3   65  (CR)

26

1  62
2  58
3  93
4  79

5  80
6  97
7  92
8  81

11

100

93

1  90  
2  80  
3  88
4  90
5a
5b
5c
5d
6  80
7  71
8  88
9  82

61

13

10  82

15

1 20

20  71
21  82
22  85
23  90
24  55
25  91
26  91

10 + 11

to 14

27  88
28  71
29  85
30  79
31  33
32  94
33  82
34  70
35  95

commercial

commercial

commercial

commercial
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Croomine

OO

NMeO CO2Me

Boc

OTIPSO

N O O

O
O

1  8b  91 to 9b
2  83
3  17  32
4  100
5  51

IQ = (17-11)/10
      = 0.60

EQ = 74

8b

6  95
7  27 
8  81

17

2 op 100 x 81%

9b

commercial

°I = C* + U + AR + X
°I =  2 +  3  +  0   +  6

°I = C* + U + AR + X
°I =  6 +  6  +  0   +  5
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Picrotoxinin

O

N C Me
BB

AA
O CH2

MgCl
CC

CsOCOCH3

DD

O

OH

O

O

O

°Ism = 7

1  AA
2
3  BB

°It = 20 

IQ = (20-7)/22
          = 0.59

EQ =76

   6  70
   7  89
   8  66
   9  79

10a  DD
10b 
10c
10d  79

44

  4  96
5a
5b
5c  CC 61

  11  63
12a
12b  96
  13  70

14  91
15  86
16  67
17  85

not including
recoup of 10b

IQ = (20-7)/26
          = 0.50

including
recoup of 10b

using 20% for operation 5

using 61% for operation 5
but adding the yields and
4 additional operations...

AY/O =80

I•E =  76  x  0.59  x  1000 = 448

I•E = 80 x  0.50  x  1000 = 400

10a + 10b

18  90
19  68
20  92
21  68
22  77

Recoup of 10b

1  99
2  75
3  90

4a
4b  86

10a

1

commercial commercial

commercial

commercial

commercial,
but primary sm
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Digitoxigenin

O

HO

O

AA

POPh2

BB

TMS CH2CH2MgBr

CC

C C OPh3P

DD

O

O

OH
HO

 

IQ = (20-6)/25

          = 0.56

EQ = 81

°Ism = 6

1a  AA
1b  57 CCc

2a
2b  90*
  3  94**

3

4a
4b
4c
4d  71

  5  67
  6  BB 77
  7  78
  6  100
  9  75

8

10  80
11  79
12  81

13  79
14  99
15  CC 75
16  89
17  40

13

18  90
19  70
20  95

21  90
22  89
23  96
24  DD 74
25  97

1

1

*  Stork ref 6b
**  Stork ref 6c

commercial °I = C* + U + AR +  X

°I =  8  +  8  +  0  +  4

bromide commercial bromide commercial
α-chloro acid
chloride commercial
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Chlorothricolide

O

P

O

EtO
EtO

ORHO B(OH)2HO CO2 H

H2N

OH

MeH

O

OTBS

Me

OTBS

P
O

EtO
EtO

MeO

O

MgBr

O
O

O

t-Bu

AA

OMOMMe3Si

Me

OTBS

Me

OO
OMe

O

O

Cl

OMe

OMOM

MeO

I

Me3Si

OH

Br

O

O

O

OAllyl

t-Bu

OMOM

Me

O
O

Me

OTBS

Me3Si

O

O

O

OH

Me

CO2H

O
HO

Me

 1 88
 2 91
3a
3b 82

IQ =(32-13)/34

          = 0.56

EQ = 84

36

Roush
ref 53

°Ism   = 6

32

 1 70
 2 82 (CR)
 3 87
4a
4b 96
 5 82

20

 6  21 92
 7  94
 8  22 84
 9  97
10  23 80

4 92
5a
5b AA 88

1 71

Roush ref 37
JOC 1998 5474

21

6a
6b 75

7a
7b 60 22

     R = Et
23 R = al lyl

88

19

L-serine

°Ism  = 6

  1 72
  2 76
3a  
3b 83
  4 78

Roush
ref 60

(R)-12

11
12  58

44

13  97
14  49 94
15  94
16  94
17  50 +31 sm

  18  85
19a
19b  88
  20  91

1  95

JOC 1997, 62,
7448; Roush
personal comm--
correction of ref 83

49

1

commercial

commercial

commercial

commercial

commercial

°I = C* + U + AR + X
°I =  8 +  16  +  0   +  8
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Roflamycoin

Bu3Sn OH

S S

AA

S S

Bu3Sn SnBu3

Bu3Sn OBn

BB OO

H

O

OEt OEt

Bu3Sn
CC DD

HO
OH

O

O

OH

OHOH

Cl Cl

OHOH

Cl Cl

O OH

O

OHOHOHOHOHOH

OH

O

OH

OO

Br Br

OO

IQ = 35-11/38  = 0.63

EQ = 75

1   97

2

1  40  (CCc)
2  54 3  89

1  40  (CCc)
2  54

3
4 79

1

4

1  98

1

1a  BB
1b  1
1c  2  56

2a  
2b  4  60
3a
3b
3c
3d  67

6

1   75 (CR)
2   76
3a
3b  70
4a  (CR)
4b  75

  5  76
  6  84
  7  82
8a
8b  47

°Ism = 2

11

1  66
2  96
3  89
4  93
5  78

°Ism = 9

12
Rychnovsky-
Persona l comm

12 +  6

6  85
7  89

8  92
13

11a
11b  74

  12  89  
13a  DD
13b  76
14a  DD
14b  64

17

15  51
16  57

17  94

  9  11  70
10  69

15

1 90

commercia l

commercial

commercial

commercial

°I  = C* + U + AR + X

°I  =  12 + 13  + 0 +  12
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Pancrat istat in

OHC

HO

OMe

O

O

O

NH2

OTIPS

O

O

OMe

NH

HO OH

OH

OH

O

O

OH O

HN

OTIPS

O

O

OMe O

OMe

OCOAr

HN

OTIPS

O

O

OMe O

OMe

1  21  86

2  89

3  85

4  25  85

5  97

21

6  87

7  89 

8  95  (CR)
9  95 to 31b

25 10  56  to 32

11  83  to 33
12  88

13  91
14abc  85

15ab  63   

16ab  60
17  60

18  73
19  87 to 1 EQ = 82

3231b

1

IQ = (31-20)/19

          = 0.58

33

°I = C* + U + AR + X
°I =  0 +  8  +  3   +  3

°I = C* + U + AR + X
°I =  6 +  11  + 5   +  9

°I = C* + U + AR + X

°I =  0 +  3  + 0   +  3
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Isopulo'upone

HO

O
N

O

O

PO3Me2

P+Bu3 Br-
N

TBSO

I
HO

SnBu3

NH
O

O

O
N

O

O

TBSO

O

N

N

O

N

O

Me3C CMe3
Cu

O N

O
OTBSO

1  97
2  
3  
4  
5

°Ism  = 4

auxil iary

6

5

69  to  6

98  6 to  5

 6  5 + 6 72
 7  
 8   9 
 9   81 (CCc) to 11
10  90
11
12
13
14
15  15  90 to 1

9

77  to  10
10 11

75

°Dsm = 51

15

IQ = (20-9)/15+2+2
          = 0.58

EQ = 86

1

2+

2SbF6
_

2

2

+ 2 op;  41% 
(Evans' Suppl material)

1  64  (ref 2 Evans'
             suppl mtl)
2  75

terminal acetylene  U = 3

°I = C* + U +  AR + X
°I =  4 +  13  +  1   +  2

°I = C* + U +  AR + X
°I =  0 +  6  +  1   +  2

cat.
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Callystatin A

O

OH

O N

O

Ph Me

O

BB
MgBr

CC

Oi-Pr

Oi-Pr

PivO

AA

OEt

O
Ph3 P

DD

OEt

O
Et2O3P

O

OiPr

CHO
H

O NH

S

Et
OH

Me

O

O

H

O OH

H
Et

O

Me

O N

S O

O

OiPr

H

CHO

IQ = (23-7)/25
      = 0.64

EQ = 85

1a 
1b  BB 84 (Csm)
2a
2b  CC 88

°Ism = 4
commercial,
but bears C*

1  83  (CA)
2  82
3  90

47

10Crimmins ref 12
(ref 16 in ref 12)

  4  84
5a
5b  AA
5c
5d  75

2

1  90

1  90

Ref 14 15

6

°Ism  = 2

6

1 15   83  to 16  (CR)
2a
2b
2c
2d   73 to 17

   3  17 + 6  81 to 18  (CR)
4a  
4b
4c
4d  68 to 20
  5  DD 93
  6  88  to 3
7a
7b  2 90 to 21
  8  72
9a
9b  60 to 1

1

auxiliary

3  93
4  97

 6  89
  7  94
8a  4
8b  80
  9 100
10  91

commercial

commercial

commercial

commercial commercial

°I = C* + U + AR  + X
°I =  6 +  13  +  0   +  4
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Aplysiapyranoid C

Br

O

OTHP

O

OH

O

Cl

Cl

Br

2a  2
2b  3 
3  72
4  90
5  76
6  90

2

 7  88
 8  69 
 9  86
10  43

3

88

IQ = (10-3)/10 = 0.70

EQ = 79

°I = C* + U + AR + X

°I = 3  +  3  +  0   +  4
1 90%

°I = C* + U + AR + X

°I = 0  +  1  +  0   +  2

commercial
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Dynemicin A

Alloc-N

OMe
O

OTBS

Me

OMe

OH

OTBS

N

Me

OH
OMe
OMe

BB

CC

HN
CO2H

OMe
O

OH

O

O

OH

OH

Me

O

OEt

O O

OH

OH

OTBS

OTBS

O

O

OMe

NH-t-Boc

B(OH)2

HTBS

SiR3

AA  commercial

OMe

OMe
CO2H

Cl Cl

OMe

NH2

EQ = 80

°Ism = 04

1 BB + CC 94
2  36  (CA)
3  71

4a  95  to 11
4b  10 90

18 (25g)

°Ism = 8

1  91
2  55

10

  5  95
  6  85
  7  68

  8  97 
  9  71
10  91

61

1  90*
2  80*
3  94
4  92

5  59
6  96
7  100

Suppl.
material

31

11  31 89 to 62
12  88
13  100

14  96
15  92  
16  94

67

  17  83
  18  85
  19  97
20a
20b  54

  21  91
  22  69
  23  89
  24  78
  25a  93 to 107
  25b  75
  26  53

*  Myers 
ref 52

93°Ism  = 14

1

1  AA 60
2  AA' 90
3  95

commercial

commercial

°I = C* +  U +  AR +  X
°I =  4  +  32  +  5  +   10

IQ = (49-22)/38
          = 0.71

Acetylenes
U = 3 each
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23. Aegiceradienol

OEt

OH

AA

N

TBS

OMe

O

O

TBS

O OH

HO

Br

Br

IQ = (16-6) /13  =  0.77

EQ = 75

  2  65  
3a
3b  93

4a
4b
4c  AA
4d  90

5

  1  71* 
2
3  

4a
4b  92

6

52

5a  
5b
5c  6  82  
6a
6b   52

7a 
7b
7c  55

* Corey ref 12

1  61**
2  85

**Ref 8 in
 Corey ref 12commercial

°I = C* + U + AR + X

°I =  6 +  9  +  0   +  1

°I = C* + U + AR + X

°I =  0 +  5  +  0   +  1

(dimethylolefin only U=1)

commercial

1  acetylate
commercial,
but primary sm
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24. Mannostatin A

N

H    ClO4
NH2•HCl

OH

OHHO

MeS

°Ism =  4

1a
1b  42
  2  68  (CCb)
  3  97
  4  100

  5  90
  6  91 borsm
  7  100
  8  65
  9  74
10  100

IQ = (11-4)/10

          = 0.7

EQ = 83

°I = C* + U + AR + X

°I =  5  +  1  +   0  +  5
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25. Steganone

OMe

MeO

MeO CHO

AA

DD

O
O

O

O

O

Br

O
O

O

O

Br

O

O

Bu3Sn

BB

(CO)3Cr

EE

OMe
MeO

MeO CHO
Br

O
O

B(OH)2

CHO

CC

O

O

O

OMe
MeO

MeO

O
O

IQ = (41-29)/16 
      =  0.75

EQ  = 79

1  98
2  79
3  94

4  67
5a   (CA)
5b  47 12

1
Molander 
ref 7

  6   95
7a  CC
7b  69

  8  EE  91
  9  73
10  85
11  82

°Ism = 15
U = 6 prochiral 
unsat, C=O, 2 ring

3a
3b  66%

Molander
suppl  mtl

Molander
suppl  mtl
refs 43,44

1a
1b
1c  93
  2  82

1  54
2  87 est

Molander 
ref 6 from 
suppl material
ref 45

°I  = C* + U  +  AR  +  X

°I sm =  0  +  6  +  4  +   4

°It = C* + U  +  AR  +  X

°It =   3  +  19  +  9   +    8

(C*  includes atropisomer)

lactone
commercial

U = 4 prochiral 
unsat, 1 C=O, 1 ring



27
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Epothiolone A

O O O O OTBS

CO2H
AA

HN

SO
O

O
ClBB

OHC

O

O

OH

HO

O O

N

S

N

S

OH

O

O

OEt

Br

CC

DD EE FF GG

NH2

S

Ph3 P

CHO
BR*2 I

IQ = (26-9) /(11+4+5)

 =  0 .85

EQ = 73

commercial

1  66
2  BB 85

2

3  DD 74  (CR)
4  98

5  82
6  93

Nicolaou
ref 8

1  92
2a  EE (CA)
2b  57
3  89

Nicolaou
refs 6 ,12

5

6

7
10

7  5 + 6  
8  10

45

12
  9  50
10  98
11  55

1  FF 
2

Nicolaou
ref 11

72*

* Personal
comm; 1/4/00
Nicolaou.

3  90
4  GG 90
5  DD 96  (CR)

°Ism  = 6

°Ism =  3

+

commercial
adjuvant

°I = C* + U + AR + X
°I =  7 +   9  +  2   +  8

commercial commercial commercial
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Stipiamide

AA

BB

CC

H2N

OH

Et2O3P
OEt

O

Ph

O

OH

Ph3P

CO2Et

R2B

DD

CO2Et

HN O

O

Bn

Bu3Sn

CO2Et

Ph

O NH

OH

OH

Ph
OTBS

I

Bu3 Sn

O
NH

OH

  1  90
  2  79
3a
3b
3c   AA 55 

4a
4b
4c  60

°It = 26

°IQ =(26-12)/16

       = 0.875

EQ = 71

1
°Ism =  9

+

  5  95
6a
6b
6c   BB 62 (CA) 

  7   61
8a 
8b  70

  9  86
10   9 80

1  65

9

6

°Ism  = 3

1

7

2  60
3  71
4  CC
5
6  DD

6

59

°Ism =  010
commercial

commercial

commercial
commercial

°I = C* +  U +  AR +  X
°I =  3  +  18  +  1  +   4
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Discodermolide

O

O

HO

A

CP
2

B

C
NO

Ph

O O

Et

AA

TMSO BB
Ph2P

CC

Cl3C NCO

O
DD

1

O OH OH

HO

O

HO

O

NH2

O

IQ  =  (32-5)/37 

        = 0.73

EQ = 87

1-4  AA 53 (Csm)
5  96

°Ism = 5

1-3   AA 65
4-6   74

1,2,3a-d  43

  1-3  89
4a-c  74

   5    65
6-7    81

1  66
2  93
3  96
4  92 

5-6  CC 68
7  92
8-9  79
10  C  90
11  85
12  DD 92
13  91

     
auxiliary

enone commercial
(1 op; 90% yield )

sm commercial
( 1 op, 50% )

Smith ref 15

commercial

°I =  C* + U +  AR +  X
°I =  13 +  10  +  0   +  9
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Quassin

O OH

O

O

O

OMe
O

O
MeO

O

°Ism = 7

1-9  31

°It = 24

IQ = (24-7)/23 
          = 0.74

EQ = 86

2

Shing
ref 9d

3

10  98
11  78
12  84
13  87

14  99
15  85
16  92
17  94
18  90

19  94
20  92
21a
21b

21c  65
22a
22b  53
23a
23b  79

1



31
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Methyl Phenidate

OMe

O
Ph

OMe

N2

O

NH NBoc

NH•HCl

Ph CO2Me

1  85

1  95

1 3

IQ = (13-9)/4 = 1.00

2

2  2  65  (CCc)
3a
3b  26*

*68% of 69% ee
recry to >95%ee
Supporting info.

EQ = 68

°I = C* + U + AR + X

°I =  0 +  6  +  1   +  2

commercial

commercial,
but primary SM

°I = C* + U + AR + X

°I =  2 +  7  +  1   +  3 HCl salt
not counted



32
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Amabiline

O

O
O

O

O

O

Ph

 AS

O

O

Br

MDB

N

O
O

HO OH1a  38 + 39
1b  99
2a
2b
2c  83

EQ = 85

39 38

3a  AS
3b 
3c  62
4a
4b  85Pearson

ref 3c 1  96
2  86 est

°I = C* + U + AR + X

°I =  2 +  3  +  0   +  4

°I = C* + U + AR + X

°I =  0 +  9  +  3   +  3

°I = C* + U + AR + X

°I =  4 +  11  +  4   + 5

IQ = (24-24)/6 =  0 !!  from 38

°I = C* + U + AR + X

°I =  0 +  5  +  2   +  2

38
1. NBS  

85-90% IQ = (24-18)/7 = 0.86  from MDB
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A 5 8 3 6 5 A

N

HO2 C

O

H
N

O

OH

CO2MeHO

O
°Ism = 8

1  98
2  87
3  67

4 91
5 86
6 94
7 86
8 100
9 96

IQ = (17-8)/11 

          = 0.82

EQ = 90

10  98
11  96

°I = C* + U + AR + X

°I =  1 +  9  +  0   +  7
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Castanospermine

O LiONO2KO
H3C

NO2

Si
Clt-Bu

t-Bu H
Si

C lt-Bu

t-Bu OTf

N
HO

OH

HO
OHOHO

1  60
2  95

IQ = (12-3)/9 

        = 1.0

EQ = 75

21Denmark
ref 20

20

1a
31

1b  22 to 27  73
2a  21 
2b  23  40 (CA)

1  90

22

Denmark
ref 21a

23

1  68

Denmark
ref 24b

  3  86  (CCc)
4a
4b  73
5a
5b  88

26

26

°I = C* + U + A R + X
°I =  0  +  2  +  0   +  1

commercial

commercial

auxiliary

commercial.
but pr imary SM

°I = C* + U + AR + X

°I =  5  +  2  +  0   +  5
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Decarestrictine D

OH

O O
H

OTBS

O
H

n

PO3Et2EtO

O

HO OH

AA

HO

O

OTBS

OTBS
I

O

O

HO

OH

OH

IQ = (13-4)/10 

      =  0.90

1  91
2a
2b  AA 70
3  94 (CCc)

4  100
5a
5b
5c
5d  52

1

EQ = 84

Pill i
ref 6 3

4

  6  3  85
7a
7b
7c  30
  8  80

1  85  (Csm)
2  83

°Ism = 4

commercial

commercial

°I = C* + U + AR + X
°I =  4 +  4  +  0   +  5
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Ricinelaidic Acid

Cl O
AA

Sn(Bu)3

BB

OTBS O O

O
O

OH
O

OIQ = (12-4)/8
          =  1.0

EQ = 82

16

17

1  82
2  88 (CCc)

3  AA 91
4  90
5  BB 77  (CCc)
6  91   7  80

8a  
8b  54

°Ism  =  4

16

commercial

commercial

°I = C* + U + AR + X
°I =  3  +  4  +  0  +  5
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A 2 6 7 7 1 B

Br

OH
OMOM

O
OH

Cl

OCl

O

O
O

O O

CO2H

IQ = (16-6)/9 = 1.1

1  94
2  91
3  36 (CCc)

4  88
5  9  83  (Csm)

EQ = 76

4

9

°Ism = 4

10

  6  96
  7  70
8a
8b  66 

9a
9b  63

1

°I = C* + U + AR + X

°I =  2 +  7  +  0   +  7

°Ism = 2

commercial,
but primary sm
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K 2 5 2 a

1 (ClCO)2
CH2NH2

MeO

OMe
1  ClCH2 CO2Et

Me

NH2

O

O O

N2

C7H16

OH

C7 H16

OH

O

O O

AA
N N

H
N O

O

Me
MeO2C OH

N O

O

3,4DMB
AA N O

O

3,4DMB

N2

  2
  3

4a
4b  90

1 AA 95
2 92

2

23
Wood,
personal 
comm.

100%

The 3,4DMB counted 

as overhead only ( = 
12); the N hetroatom  is 

counted in product 24c

24cWood,
personal 
comm.

63%
83

17c

  2
  3 80

20

Wood,
personal 
comm. 36

5  20 62

4c

1 41 (CR)

R - 48

3a  48 
3b  77

4a
4b  80
  5  4c  53
  6  83

Wood,
personal 
comm.

Sharpless kinetic
resolution; 92%ee.

°Ism = 2

termial olefin
has only one
prochiral center

°Ism = 612

EQ = 80

compound numbered in bold are from original reference;
 compounds lettered in bold are found in the scheme.

comm. avail.

*

IQ = (47-28)/15
          = 1.27

°I = C* + U + AR + X
°I =  3  +  28  +  8  +  8

comm. avail.

°Ism = 10

used twice = 20

comm. available,
but primary SM

comm. avail.

(eq 19)
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MDL 28,726

O

O

O

O

AA

HO

H2N

O

HO

Ph
NH2

O

OH

N

CO2HO

H

N

O

O

N

MeO2C

Ph
NPhth

O

IQ = (31-22)/6  = 1.50

EQ = 73

1  56 to 3
2  95 to 4

3  43  (CCb)

8

1  AA 94
2a
2b  8
2c  86

5

(counted because NPhth 
is part of final structure)

3  65

commercial

°I = C* + U + AR + X
°I =  0 +  6  +  2   +  3

°I = C* + U + AR + X
°I =  3 +  17  +  4   + 7

°I = C* + U + AR + X
°I =  1  +  6  +  1   +  3
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Mappicine

CHO

NH2

CO2H

O
AA

CO2Et

O
BB

CC

OMe

OMe
OMe

N
N

O

OH

OMe

OMe

DD

1  AA
2
3  78

IQ = (27-12)/11
          = 1.36

EQ =82

4  89
5  98
6  BB 78

74   7a 
  7b  DD
  7c  64

  8  79
  9  88
10  73  (CR)

1  76

Boger
Ref 19;
personal
comm.commercial

°I = C* + U + AR + X

°I =  0  +  8  +  2  +  2

commercial

°I = C* +  U + AR + X

°I =  1  +  18  +  4  +  4

commercial
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U - 1 0 6 , 3 0 5

OH

HO

OH SO2
S

N

H
N

O

commercial,
but primary sm

  1  91
2a
2b  49 
  3  81
  4  90

IQ = (25-3)/12

          = 1.83

EQ = 72

5a
5b  41
  6  99
  7  90
  8  51

  9a
  9b  12
  9c
  9d   59
10a
10b   80

1a
1b
1c
1d  56

2

12

°Ism = 3

(U = 1, symmetry)

commercial

°I = C * + U  +   AR  +  X

°I =  12  +  11  +  0  +   2


