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Table S1. Equilibrium constants (Keq) for the carbodiimide de-insertion reaction of 

compound 1 at different temperatures in toluene-d8. (  ; [1]0 = 5.70·10-2 
𝐾𝑒𝑞 =  

[10][𝐷𝐼𝐶]
[1]

M).

T (ºC) [1] (M) [10] = [DIC] (M) Keq (M)
25 3.31·10-2 2.39·10-2 1.73·10-2

50 1.97·10-2 3.73·10-2 7.06·10-2

60 8.84·10-3 4.82·10-2 2.63·10-1

70 6.50·10-3 5.05·10-2 3.93·10-1

80 3.39·10-3 5.36·10-2 8.49·10-1

Table S2. Rate constants (k1) for the carbodiimide de-insertion reaction of compound 1 
at different temperatures in toluene-d8.

T (ºC) k1 (s-1)
25 1.83(2)·10-6

50 2.51(3)·10-5

60 1.31(3)·10-4

70 3.8(1)·10-4

80 9.0(4)·10-4
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Figure S1. Van’t Hoff plot (ln Keq vs 1/T) for the carbodiimide de-insertion reaction of 
compound 1 (H° = 63(6) KJ mol-1, S° = 175(18) J mol-1 K-1).

Van’t Hoff equation: 
ln K𝑒𝑞 =  

‒ ∆𝐻°
𝑅

 (1
𝑇) +

∆𝑆°
𝑅
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Figure S2. First order rate plot (ln [1] vs t) for the carbodiimide de-insertion reaction of 
compound 1 at (a) 25 ºC, (b) 50 ºC, (c) 60 ºC, (d) 70 ºC, (e) 80 ºC.

Assuming: k-1[10][CDI] << k1[1],

         ln [1] = ln [1]0 – k1t
1 10 + CDI

k1

k-1
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Figure S3. Arrhenius plot (ln k1 vs 1/T) for the carbodiimide de-insertion reaction of 
compound 1 (Ea = 101(5) KJ mol-1).

Arrhenius equation: 
ln 𝑘1 =  

‒ 𝐸𝑎

𝑅
 (1

𝑇) + ln 𝐴
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Figure S4. Eyring plot (ln k1/T vs 1/T) for the carbodiimide de-insertion reaction of 
compound 1 (H‡ = 98(5) KJ mol-1, S‡ = 27(16) J mol-1 K-1).

Eyring equation: 
ln(𝑘1

𝑇 ) =  
‒ ∆𝐻 ‡

𝑅
 (1

𝑇) +
∆𝑆 ‡

𝑅
+ ln (𝑘𝐵

ℎ )
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Figure S5. 1H (a), 13C{1H} (b) and 11B (c) NMR spectra for compound 1 (diastereomer 
mixture).
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Figure S6. 1H (a), 13C{1H} (b) and 11B (c) NMR spectra for compound 2 (diastereomer 
mixture).

(c)

N

N
N C B

Cy

Cy

Nrb

Nrb



S13

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0
f1 (ppm)

2.
00

11
.0

5

24
.5

8

4.
98

1.
96

0.
79

6
0.

80
2

0.
80

9
0.

83
2

1.
11

4
1.

13
0

1.
24

5
1.

26
0

1.
27

0
1.

47
9

1.
49

5
1.

50
1

1.
53

2

1.
88

2
1.

88
5

1.
91

7
1.

98
0

2.
00

3
2.

00
9

2.
31

5

3.
34

9
3.

36
6

3.
38

2
3.

39
9

3.
41

5
3.

43
2

3.
44

8
0.81.01.21.41.61.82.02.22.42.62.83.03.23.43.6

f1 (ppm)

0.
80

2
0.

80
9

0.
83

2

1.
11

4
1.

13
0

1.
24

5
1.

27
0

1.
47

9
1.

49
5

1.
50

1
1.

53
2

1.
88

2
1.

88
5

1.
91

7
1.

98
0

2.
00

3
2.

00
9

2.
31

5

3.
34

9
3.

36
6

3.
38

2
3.

39
9

3.
41

5
3.

43
2

3.
44

8

0102030405060708090100110120130140150160170
f1 (ppm)

23
.8

83
28

.8
42

29
.4

89
29

.7
69

30
.7

61

39
.0

83

44
.8

15

15
8.

16
9

242628303234363840424446
f1 (ppm)

23
.8

83

28
.8

42
29

.4
89

29
.7

69
30

.7
61

39
.0

83

44
.8

15(b)

(a)

N

N
N C B

iPr

iPr

Cy

Cy

N

N
N C B

iPr

iPr

Cy

Cy



S14

Figure S7. 1H (a), 13C{1H} (b) and 11B (c) NMR spectra for compound 3.
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Figure S8. 1H (a), 13C{1H} (b) and 11B (c) NMR spectra for compound 4.
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Figure S9. 1H (a), 13C{1H} (b) and 11B (c) NMR spectra for compound 5.
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Figure S10. 1H (a), 13C{1H} (b) and 11B (c) NMR spectra for compound 6.
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Figure S11. 1H (a), 13C{1H} (b) and 11B (c) NMR spectra for compound 7.
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Figure S12. 1H (a), 13C{1H} (b) and 11B (c) NMR spectra for compound 8.
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Figure S13. 1H (a), 13C{1H} (b) and 11B (c) NMR spectra for compound 9.
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Figure S14. 1H (a), 13C{1H} (b) and 11B (c) NMR spectra for compound 10 (diastereomer 
mixture).
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Figure S15. 1H (a), 13C{1H} (b) and 11B (c) NMR spectra for compound 11.
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