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BoronNitrogen Bonding
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N is more electronegative

N carries a formal positive charge
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Azaborines
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NMR Data of 1-Azaborine
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Structure ofl,2-Azaborine
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Structure ofl,2-Azaborine

(5) ~t-Bu ~-Bu t-Bu 1-Bu ~t-Bu
Nm N Z N ON
SN B. B.
(4) NPh2 NPh2 NPh, NPh, NPh,

3 1 5 4 2
N(1)-B 1.403(2)  1.405(2) 1.407(2) 1.417(3) 1.446(2)
B-C(3) 1584(3)  1.590(2) 1.559(2) 1.579(4) 1.518(2)
C(3)-C(4) 1.511(3) 1.493(2) 1.338(2) 1.504(4) 1.363(2)
C(4)-C(5) 1.511(3)  1.319(2) 1.479(2) 1.494(4) 1.412(2)
C(5)-C(6) 1.508(3)  1.493(2) 1.503(2) 1.319(3) 1.356(2)
C(6)-N(1) 1.479(2) 1.477(2) 1.479(2) 1.432(3) 1.383(2)
~N(2) 1.488(2)  1.478(2) 1.483(2) 1.480(3) 1.486(2)

planarity?  0.226 0.164 0.199 0.183 0.048
“Root mean square deviation of intra-ring atoms from

least-squares plane (in A).
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Stability ofl,2-Azaborine

CN/t'BU 7 l /t'BU
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% material % material

Nu remaining at 4 h“ Nu remaining at 4 h”
O, stability Bu 46 Bu 60

Ph 82 Ph 93

H 86 H 91

CCPh 92 CCPh 98

Cl 91 Cl 85

OEt 86 OEt 94

0.1 M substrate in benezene-d6 exposed to 2.5 mL of oxygen gas in a sealed tube at 50 "C.

waterstability El‘; gﬁ El‘; gﬁ
H 97 H 99
CCPh 97 CCPh 97
OELt 97 OEt 97
Cl 0 Cl 0

0.17 M substrate in DMSO-dg containing two equivalents of water at room temperature.

Liu, S-Y. et. al. Mol.Biosyst 2009 5, 13031305.



Early Synthetic Work

:NHz BCl; :NHBClz AICI5 :NH Nu_ =:
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Dewar, M. J. Set. al. J. Chem. So&958 30733076.
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Dewar, M. J. Set. al. ] Chem. Socl959 27282730.
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Dewar, M. J. Set. al. I Am. Chem. So0&964 86, 56985699.




Early Synthetic Work
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Synthesis of 1;Azaborine
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@ Key: (a) BCls, pentane; (b) (C;Hs)EtNH, Et;N; (¢) PhLi; (d)
(Cy;P)(PhCH)RuCl,; (e) DDQ, pentane.

Ashe, A. Jet. al. Org. Lett200Q 2, 20892091.



Synthesis ol,2-Azaborine
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Synthesis ol,2-Azaborine
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Synthesi®f 1,2Azaborine

N NH, AN NH
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Liu, S-Y. et. al. 3. Am. Chem. Sad2013 135 1290812913.
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Electrophilic Substitution
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Electrophilic Substitution

Ashe, A. Jet. al. Org Lett.2007, 9, 679681.



Nucleophilic Substitution

i - I
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entry nucleophile (Nu) product yield (%)@
1 Li-Bu 5a 79
2 Li-vinyl 5b 50
3 BrMg—Ph 5c 76
4 BrMg ———Ph 5d 83
5 Li-NMe, Se 66
6 K-SBn 5f 80
7 K-OtBu 59 71
8 LiBEt;—H 5h 92

Liu, S-Y. et. al. Org. Lett2007, 9, 49054908.



Nucleophilic Substitution
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Nucleophilic Substitution

irﬂH 1. 2 equiv M-Nu i CNE
- BH 2. 2 equiv E-X B\

Entry M—Nu E—X Yield [%]®
1 Na—OtBu H—Cl 63
2 K—Qallyl H—Cl 79
3 Li—tBu H—Cl 81
4 Li—nBu H—Cl 80
5 Li—Ph H—Cl 98
6 BrMg—vinyl H—Cl 59
7 BrMg—=—=—FPh H—Cl 71
8 Li—nBu TMS—CI 89
9 Li—nBu Me—I 67
10 Li—nBu H—Cl 60

Liu, S-Y. et. al. Angew Chem. Int. Ed2011, 50, 81578160.



Nucleophilic Substitution

Mechanistic studies usingBuLias nucleophile
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Nucleophilic Substitution

Mechanistic studies usifgaGBuas nucleophile

CNH 1. NaO#Bu (1 equiv.) C,I\,JMS
_H =— pK,=26 >

ZiY PPa B 2. TMSCI By
X

B. 1 63% 5
H
77 - |
x-B-0Bu 2 TMsCI - B-0omBu
6 5

-H =
= ;}rH NG = l}le -H, =z 1}1@ E@ =~ I}l
N B‘H N N=N

B< X B
v H S
NU Nu
_H
‘ —H@ C'}l H@
B« -
NS NU H,

Liu, S-Y. et. al. Angew Chem. Int. Ed2011, 50, 81578160.



1.2-AzaborineCation
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1.2-AzaborineCation

Liu, S-Y. et. al. Organometallic2011, 30, 52-54.



