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Synthesis of enantioenriched tertiary boronic 

esters from secondary allylic carbamates. 

Application to the synthesis of C30 botryococcene. 

Alexander P. Pulis, Varinder K. Aggarwal  
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(S,E)-5-methylhex-3-en-2-yl diisopropylcarbamate, 1b 
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(S,E)-hex-4-en-3-yl diisopropylcarbamate, 1c 
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(rac,E)-6-methylhept-2-en-4-yl diisopropylcarbamate, 1d 
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(S,E)-3-methylpent-3-en-2-yl diisopropylcarbamate, 1e 
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(S)-1-(cyclohex-1-en-1-yl)ethyl diisopropylcarbamate, 1f 
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(S,Z)-pent-3-en-2-yl diisopropylcarbamate, 1g 
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(rac)-4-methylpent-3-en-2-yl diisopropylcarbamate, 1h 
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(S,E)-4,4,5,5-tetramethyl-2-(4-methyloct-2-en-4-yl)-1,3,2-dioxaborolane, 3aa 
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(S,E)-2-(3,6-dimethylhept-4-en-3-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane, 3bg 
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(R,E)-4-methyloct-2-en-4-ol, 4aa 
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(R,E)-3-methyl-1-phenylhex-4-en-3-ol, 4ab 
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(R,E)-2-cyclohexylpent-3-en-2-ol, 4ac 



16 

 

 

 

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

Chemical Shift (ppm)

0

0.25

0.50

0.75

1.00

N
o
rm

a
li
z
e
d
 I
n
te

n
s
it
y

3.001.082.031.940.920.99

CHLOROFORM-d

1
.2

7

1
.6

2
1
.7

0
1
.7

1
1
.7

2

2
.2

6
2
.2

6
2
.2

8
2
.2

8
2
.2

8
2
.3

0
2
.3

1
2
.3

1

5
.1

0
5
.1

3
5
.1

3
5
.1

4
5
.1

5
5
.1

6
5
.5

4
5
.5

8
5
.5

8
5
.6

3
5
.6

4
5
.6

8
5
.8

0
5
.8

2
5
.8

4

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30

Chemical Shift (ppm)

0.25

0.50

0.75

1.00

N
o
rm

a
li
z
e
d
 I
n
te

n
s
it
y

CHLOROFORM-d

1
7
.6

2
7
.7

4
7
.2

7
1
.8

1
1
8
.8

1
2
3
.0

1
3
4
.0

1
3
7
.6

 

(R,E)-4-methylhepta-1,5-dien-4-ol, 4ad 
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(Z)-4-hydroxypent-2-en-2-yl diisopropylcarbamate, 6a 
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(S,E)-2-phenylpent-3-en-2-ol, 4ae 
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(R,E)-3,6-dimethylhepta-1,4-dien-3-ol, 4bf 
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(R,E)-3,6-dimethylhept-4-en-3-ol, 4bg 
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(R,E)-3-ethyl-1-phenylhex-4-en-3-ol, 4cb 
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(rac,E)-6-methyl-4-phenethylhept-2-en-4-ol, 4db 
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(Z)-2-hydroxy-6-methylhept-3-en-4-yl diisopropylcarbamate, 6d 
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(R,E)-3,4-dimethyl-1-phenylhex-4-en-3-ol, 4eb 
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(R)-2-(cyclohex-1-en-1-yl)-4-phenylbutan-2-ol, 4fb 
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2-(bromomethyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane 
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(E)-2-(4,8-dimethylnona-3,7-dien-1-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane, 8 
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(R,E)-2-(6,10-dimethylundeca-5,9-dien-2-yl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane, 9 
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(R,E)-6,10-dimethylundeca-5,9-dien-2-ol 
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(R,E)-2,6,10-trimethylundeca-5,9-dienal, 10 
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(R,3E,8E)-5,9,13-trimethyltetradeca-3,8,12-trien-2-one, 11 
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(2S,3E,5R,8E)-5,9,13-trimethyltetradeca-3,8,12-trien-2-ol, 13 
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(2R,3E,5R,8E)-5,9,13-trimethyltetradeca-3,8,12-trien-2-ol, 18  
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(2S,3E,5R,8E)-5,9,13-trimethyltetradeca-3,8,12-trien-2-yl diisopropylcarbamate, 14 
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(2R,3E,5R,8E)-5,9,13-trimethyltetradeca-3,8,12-trien-2-yl diisopropylcarbamate, 19 
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2-((6E,10S,11E,13R,16E)-2,6,10,13,17,21-hexamethyldocosa-2,6,11,16,20-pentaen-10-yl)-4,4,5,5-

tetramethyl-1,3,2-dioxaborolane, 15 
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2-((6E,10R,11E,13R,16E)-2,6,10,13,17,21-hexamethyldocosa-2,6,11,16,20-pentaen-10-yl)-4,4,5,5-

tetramethyl-1,3,2-dioxaborolane, 20 

  



39 

 

 

 

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

Chemical Shift (ppm)

0

0.25

0.50

0.75

1.00

N
o
rm

a
li
z
e
d
 I
n
te

n
s
it
y

15.846.376.462.001.01

CHLOROFORM-d

3
.0

0
2
.9

9
2
.9

8
2
.6

7
2
.6

6
2
.6

5
2
.6

2
2
.6

1
2
.6

0

1
.5

6
1
.5

5
1
.5

3
1
.5

2

1
.3

4
1
.3

3
1
.3

2
1
.3

0
0
.9

5
0
.9

4
0
.9

3
0
.9

2
0
.9

1
0
.8

9

75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0

Chemical Shift (ppm)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

N
o
rm

a
li
z
e
d
 I
n
te

n
s
it
y

CHLOROFORM-d

4
6
.7

4
6
.6

4
5
.1

4
4
.7

4
3
.7

4
3
.6

2
9
.1

2
9
.0

2
8
.9

2
7
.5

2
7
.3

2
7
.1

1
3
.7

1
0
.0

9
.9

8
.6

7
.3

7
.3

 

Tributyl(oxiran-2-yl)stannane 

  



40 

 

 

 

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

Chemical Shift (ppm)

0

0.25

0.50

0.75

1.00

N
o
rm

a
li
z
e
d
 I
n
te

n
s
it
y

3.103.6112.318.272.094.181.041.00

CHLOROFORM-d

5
.8

5
5
.8

2
5
.8

1
5
.7

9

5
.3

4
5
.3

4
5
.2

1
5
.1

2
5
.1

2
5
.1

1
5
.1

0
4
.9

8
4
.9

7
4
.9

6
4
.9

5
4
.9

3

2
.0

8
2
.0

7
2
.0

6
2
.0

0
1
.9

9
1
.9

7
1
.9

6
1
.9

1
1
.6

9
1
.6

1
1
.5

9
1
.5

8
1
.4

1
1
.3

9
1
.3

7
1
.3

1
1
.2

7
1
.0

9
0
.9

9
0
.9

7

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30

Chemical Shift (ppm)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

N
o
rm

a
li
z
e
d
 I
n
te

n
s
it
y

CHLOROFORM-d

1
5
.9

0
1
7
.6

7
2
1
.1

4
2
3
.1

1
2
3
.5

6
2
5
.6

9
2
6
.7

3
3
6
.6

5
3
6
.6

8
3
7
.3

8
3
9
.7

2
4
1
.3

3
4
2
.0

2

1
1
1
.1

0

1
2
4
.3

9
1
2
4
.7

1
1
2
4
.8

3
1
3
1
.2

2
1
3
3
.7

4
1
3
4
.7

1
1
3
5
.8

0
1
3
5
.8

2

1
4
6
.7

5
1
4
6
.7

7
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