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N-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)formamide (1a)
'H-NMR (600 MHz, CDCl;)

1H of 120
28 o ceomswsms nmawn
BR 5 RERAGRSS EEER
S8 ® FERRRRRR Adddd NAME 20141118
Y LY h i racan :
PROCNO 1
Date_ 20141120
Time 11.09
INSTRUM spect
PROBHD 5 mm PABEO BB-
H PULPROG zg30
™ 32768
N H SOLVENT . CDC13
uS 16
DS 0
SWH 7183.908 Hz
PIDRES 0.219235 Hz
0 AQ 2.2807724 sec
Bpin RG 228
P oW 69.600 usec
DE 6.00 usec
TE 299.8 K
D1 2.00000000 sec
1a iy '
====s=ss CHANNEL fl ssss====
NUC1 18
Pl 10.00 usec
PL1 -2.70 dB
PLIW 37.41881180 W
. SFO1 600.1327006 MHz
s1 32768
SF 600.1300122 MHz
WDW
ssB [
LB 0.00 Hz
GB 0
PC 1.00
M —
T T T T T T T T T T T
10 9 8 7 (] 5 4 3 2 1 ppm
ga [R5 12 2
v|d|o| |e||nd| | ﬂ

BC-NMR (150 MHz, CDCl5)

77

13C of 120
19 1 AEEE B R

an aows o
a5 :R33 a o
~N® oW @~ -
B aneg a5 A -
] agaz He 2ZERE 3

I ‘ ‘Q V \’ W NAME 20141118

EXPNO 2

1

e_ 20141120

Time 11.07

INSTRUM ct

H PROBHD 5 mm PABBO BB-

PULPROG zgpg30

N H ™ 65536

=.<
grag
g
-

o
36231.883 Hz
0.552B55 Hz
0.9044606 sec
13000

o
B

Bpin 2

oW 13.800 usec
DE 6.00 usec
B 00.0 K
la D1 2.40000010 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1
NUC1 13c
Pl 9.60 usec
N PL1 .40 dB
PLIW 54.20399094 W
SFO1 150.9194083 MHz
CHANNEL £2
CPDPRG2 waltz16
1"
PCPD2 90.00 usec
-4.00 dB
PL12 §.00 dB
PL13 11.00 dB
PLIW 50.47658920 W
PL1ZW 3.18485737 W
PL13W 1.59620988 W
SFO2 600.1339008 MHz
s1 32768
sP 150.9028141 MHz
WDW EM
SSB o
|| f 3 ' 1B 3.00 Hz
GB 0
PC 1.00

T T T T 1

T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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'B-NMR (193 MHz, CDCl;)

=G

| NAME 20141027
EXPNO 459
PROCNO 1
Date_ 20141027
y Time 10.10
T i e T TR spect
PROEHD 5 mm PABBO BB-
™ 554;%
SOLVENT cDCcls3
NS 200
DS 4
BWH 23148.148 Hz
FIDRES 0.353785 Hz
AQ 1.4133596 sec
RG 645
DW 21.600 usec
DE / 6.50 usec
TE A%0:0 &
la D1 1.00000000 sec
TDO 1
-------- CHANNEL fl /=sssssa=
NUC1 11B
Pl 12.80 usec
PL1 3.00 dB
SFO1 192.5455530 MHz
“ 81 32768
SF 192.5455530 MHz
WOH EM
388 []
LB 1.00 Hz
GB [
PC 1.40
T T T T T T T T T T T T
50 40 30 20 10 0 -10 -20 <30 40 50 ppm
D:\QE Data\Sun\20150802\data01 008/02/15 15:00:45 1a
data01 #7-11 RT: 0.07-0.11 AV: 3 NL: 1.66E9
T: FTMS + p ESI Full ms [100.00-700.00]
248.1449
C13H19 O3 N B =248.1453
-1.2505 ppm
R e BT ]
8 la
e
H] '
-
5
2
§
[]
o
247.1486
C13 H1g O3 N 10B = 247.1489
-1.0451
Ak 249.1481
C1213C H1g O3 N B = 249.1486
-1.8889 ppm
L 3, L T O ) e, OO N O 1 L L % O 2 T T VL P O . L O OO T O, O L
2455 246.0 246.5 2470 247.5 248.0 248.5 249.0 249.5 250.0

miz
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N-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)formamide (1b)

176-COCL3

PPM

Bpin

'H-NMR (300 MHz, CDCl;)

b haﬁ - E
o
N’JL‘H
H
1b
) Ll L i

r———
-7
a =

SR

D0408.010
DATE ??2-7?-27

SF 300.133
SY 299.0

01 5167.979
SI 16384

T0 16384

SW 4B07.692

HZ/PT .587
PH 3.0

RO 1.000
AQ 1.704
RG 10

NS 8

TE 297

Fr 100

02 3200.000
oP L P

LB 0.0

GB 0.0

Cx 21.00
cy 0.0

Fi 10.502P
F2 .003P
HZ/CM 150.045
PPM/CM .500
SR 3367.00

“Tloa el 8.0 70 6 ' : T )
. ; 0 6.0 5.0 4.0 3.0 2.0
PPM 1.0
13
C-NMR (150 MHz, CDCL;
13C of 176
- (ST
. fEREEs sgase 8 B R
b} Shn 8& PErE w e <
= a0 A PRI b ~ ( x )
‘ | v \/ \! W | ’ | NAME 20150409
EXPNO 2
PROCNO 1
Date_ 20150409
'D Time 13.32
INSTRUM spect
PROBED S mm TXI 1H/D-
PULP! 2gpgan
TD 65536
N H SOLVENT CDCl3
H NS 332
DS 0
36231.883 Hz
H FIDRES 0.552855 Hz
Bp‘ln AQ 0.9044606 sec
RG
oW 13.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.40000010 sec
D11 0.03000000 sec
DO 1
.
mwmmmmm= CHANNEL fl m=smsss==
13C
P1 10.50 usec
PL1 -4.00 dB
- PL1W 236.60900879 W
SFO1 150.9194083 MHZ
==sss=ss= CHANNEL f2 ssssss==
CPDPRG2 waltzlé
NuC2 1H
PCPD2 90.00 usec
PL2 -3.30 dB
PL12 13.00 4B
PL13 16.00 dB
PL2W 42.96254349 W
PL12W 1.00714028 W
PLLIW 0.50476587 W
SFO2 600.1335008 MHz
81 32768
SF 150.9028146 MHz
WDW BM
SSB o
[ I i LB 3.00 Hz
A GE 0
PC 1.00
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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'B-NMR (193 MHz, CDCl;)

156-B

30.88

T L S e L L Bt

1b

BNGiKR
(O

Current Data Parameters
NAME

20150415
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150415
Time .
INSTRUM spact.
FROBHD 5 mm PABBO BB-

zg

TD 65430
SOLVENT €DC13
NS 200
DS 4
SWH 23148.148 Hz
PIDRES 0.353785 Hz
AQ 1.4133596 sec
RG 645
oW 21.600 usec
DE 5.50 usec
TE- 300.0 K
D1 1.00000000 sec
TDO 1
======s= CHANNEL fl sss=s=as
HuC1 11B
1 12.80 usec
PL1 . das
SFO1 192.5455530 MHz

P2 - Processing parameters
ST 32768

SF 192.5455530 MHz
WDW EM
SSB ]
LB 1.00 Hz
GB 0
BC 1.40
r T T T T T T T T T T T T T T T T T 1
55 50 45 40 35 30 25 20 15 10 5 0 5 -0 -15 -20 ppm
D:\QE Data\Sun\20150802\data02 08/02/15 15-:1 1:.05 - 1b
data02 #7-11 RT: 0.07-0.11 AV: 3 NL: 5.70E8
T: FTMS + p ESI Full ms [100.00-700.00]
262.1606
C14H21 O3 NB =262.1614
-3.0625 ppm
g
°
5
E:
2
3
-4
261.1644
C14H21 O3 N 10B = 261.1651
-2.7843 ppm
263.1639
C1313C H21 O3 N B = 263.1648
-3.4007 ppm
RS RARE RARS REnnRAES RARY | (R Tl Bk s ABRE RASS RASSRARS RARS RERY
261 262 263 264
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N-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)formamide (1c)

'H-NMR (600 MHz, CDCl5)

1H of 134
O
H’JJ\H
H
Bpin
1c
T T T T T T T 1
10 9 8 7 6 5 4 2 ppm
g (2 H 2 8 3‘
o o~ o~ = ~ 2
BC-NMR (150 MHz, CDCls)
13C of 134
8RERBIIEENIGRSRANG mance

Bpin
1c

il

I

——24.68

Nuc1
Pl
ELL
ELLW
SFOL

CFDPRG2

T T
§ 200 180

T
160 140 120

T
100 80

S5

amn
(O

Current Data Parameters
NAME

0141203
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141203
Time 13.27
INSTRUM spect
PROBHD 5 mm TXI 1H/D-
PULPROG zg30
™D 32768
SOLVENT €pel3
NS 16
Ds 0
SWH 7788.162 Hz
FIDRES 0.237676 Hz
AQ 2.1038198 sec
RG 50.8
oW 64.200 usec
DE 6.00 usec
TE 300.0
DL 2.00000000 sec
TDO 1

= CHANNEL f1 =

9.66 usec
dB

12.67914581
SFO1 600.1336008 MHz

=

F2 - Processing parameters

SI 6384
SF 600.1300148 MHZ
WDW no
85B 0
LB 0.00 Hz
GB 0
PC 1.00
20141203
2
1
20141202
15.51
spect
5 mm PABBO BB-
Zgpg30
65536
CDC13
112

0
33333.332 Hz
0.508626 Hz
0.5831050 sec
16400
15.000 usec
6.00 usec
300.0 K
2.40000010 sec
0.03000000 sec
1

CHANNEL £l s=m=mm=sm
13C

9.60 usec

2.40 dB
54.20399094 W
150.9194083 MHz

£2 smmsmmas
waltzlé
1H
90.00 usec
-4.00 dB
8.00 dB
-00 dB
50.47658920 W
w
W
MHZ

600.1339008
32768

150.9028336 MHz
EM

]
3.00 Hz
o

1.00



'B-NMR (193 MHz, CDCl;)

134-B

—30.92

Current Data Parameters
RAME 20150506
156

F2 - ncquisition Parameters
T 20150

Date_ 506

Time 11.40

INSTR spect

PROBHD 5 mm PABBO BB-

UL zg

™ 65430

SOLVENT cocl3

NS 200

Dg 4

swH 23148.148 Hz

FIDRES 0.353765 Hz

AQ 1.4133596 sec

RG 912

N 21.600 usec

DB 6.50 usec

T8 300.0 K
lc o D1 1.00000000 sec

DO 1

m=wssmsss CHANNEL fl sssssse=

NUC1 118

Pl 12.80 usec

PL1 3.00 dB

sFO1 192.5455530 Mz

F2 - Processing parameters

sI 32768

sF 192.5455530 Mz

WD =

88 0

18 1.00 Hz

] 0

PC 1.40

WA

T T T T T T T 1

T T T %0 | T T T T T
55 50 45 40 35 30 25 20 15 10 5 0 S5 -10 15 -20 Ppm

HRMS

D)\QE Data\Sun\20150902\data03 09/02/15 15:14:36 1c

data03 #7-11 RT: 0.07-0.11 AV: 3 NL: 7.50E8
T: FTMS + p ESI Full ms [100.00-700.00]
262.1608
C14H21 0aNB =262.1614

e P s T -2.5184 ppm

1c

8
5
k-] P
|5
3
2
2
3
14
261.1644
C14 H21 O3 N 19B = 261.1651
-2.6619 ppm
263.1640
C1313C Hz1 O3 N B =263.1648
-3.1376 ppm
LIS B e s e e e e s e Y e e e e s e ey
259.0 5 260.0 60.5 261.0 261.5 262.0 262.5 263.0 263.5 264.0 2645
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N-(2-fluoro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)formamide (1d)

180-CDCL3

PPN

Bpin

'H-NMR (300 MHz, CDCl;)

TV |
Lans T ¥ l T : h T ’al T T T ‘ T -
BC-NMR (150 MHz, CDCls)
13C of 180

Bpin

04

weur e wr wo

HEH 2229 25 38 nadsa ar o

e 5 S

ssaga Seky shthe - @ peoen :

3328 2988 28 43 serrw e %

gamE BLERRE RS I el EE
EXPNO
Date

o5
T
g

o
(=¥
M
Iz
I
geeansuszy

4l

T
200

b

T T T
180 160 140 120 100 80 60 40 20

I'B-NMR (193 MHz, CDCl;)

S7

D0415.030

DATE 22-22-27

SF 300.133

Sy .0

01 5167.979

S1 16384

1D 16384

SW 4807.692

HZ/ .587

P 3.0

RD 1.000

AQ 1.704

AG 10

NS 16

TE 297

FW 6100

02 3200.000

0P B3L PO

LB Q.0

GB 0.0

[ 21.00

cy 0.0

Fi 10.502P
004P

F2 4
HZ/CM 150.045
PPM/CM - 501
SR 3367.55

an
)

20150416
2

1
20150416
9.26

spect

5 mm PABEC BB-

2gpg30
65536
cpels
397

0
33333.332 Hz
0.508626 Hz
0.9831050 sec

15.000 usec
6.00 usec
300.0 K
2.40000010 sec
0.03000000 sec
1

9.40 usec
2.40 dB

54.203990%4 W

150.9194083 MHz

= CHANNEL £2 sssss===

waltzl6
1H

50.47658520 W
1.4B966968 W
0.74660343 W

600.1335008 MHz

12768
150.9028131 MHz
EM

0
3.00 Hz
]

1.00




30.50

o ) | -mn
(O

Current Data Parameters
NAME 20150415
EXPNO

PROCNO 1

P2 - Acquisition Parameters
Date 20150

: 415
Time
INSTRUM spect.
PROBHD 5 mm PABBO BB-
PULPROG 3
™ 65430
SOLVENT coel3
NS 200
DS 4

23148.148 Hz

P 0.353785 Hz
AQ 1.4133596 gec
RG 645
W 21.600 usec
DE 6.50 usec
TE 300.0 K
DL 1.00000000 sec
TDO 1

==s===== CHANNEL £l ====s===
NUC1 11B

P1 12.80 usec
FL1 3.00 dB
SPO1 1925455530 MHz
F2 - Processing parameters
s1 32768

sF 192.5455530 MHz
WOW B
558 0

18 1.00 Hz
GB 0

BC 1.40

0 AT NEARE EA RS i R E5 N B AR A AR
55 50 45 40 35 30 25 20 15 10 5 0 5 -10 -15 -20 ppm

1d

-114.283

HRMS

st st e Y T R S8

T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200  ppm

D



D:\QE Data\Sun\20150902\data04

08/02/15 15:18:03 1d

data04 #7-11 RT: 0.07-0.11 AV: 3 NL: 1.38E9
T: FTMS + p ESI Full ms [100.00-700.00]

Relative Abundance

280.1513
C14H2003NBF = 280.1520

LRARIRARI LEARRARS AORD LARS MRS AaRY T

T
276 277

-2.4320 ppm
279.1550
C14 H20 O3 N 0B F = 279.1557
-2.3561 ppm 281.15468
C133C Ha90 O3 NBF =281.1554
-2.9423 ppm
R B s o B B A A A s
278 280 281 282
miz

S9



N-(4-fluoro-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)formamide (1e)

'H-NMR (300 MHz, CDCl;)

174-COCL3

PPM

D0412.002
DATE ?7?-2?-7?
SF 300.133
F SY 299.0
01 5i67.979
: S1 16384
TD 16384
SW 4807 .692
le HZ/PT 587
PH 3.0
RD 1.000
AQ 1.704
RG 40
NS 16
TE 297
FW 6100
02 3200.000
DP B3L PO
LB 0.0
GB 0.
cx 21.00
£l 10:802p
P v I ¥ F2 ‘004P
HZ/CM 150.045
PPM/CM .500
UU SR 3367.55
\ [ !
| ’ ] \
L 1‘ \
Lamaing | T T T T T T T T T T T T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
PPM
13
C-NMR (150 MHz, CDCl5)
13C of 174
nomn rawdcouneanw
2252 SaaaASRsAREn neaea 0o IS
Hier | dEmaleenii asRer %33 B R
i barfs e fla o o foa ] IIRERE 359 3
\\// \\V/ \W \V \ | HAME 20150416
EXPNO 1
PROCNO 1
Date_ 20150416
Time 14.28
0 INSTRUM spect
S mm PABBO BB-
. PULPROG 30
B pln ™ 65536
SOLVENT coc13
] H NS 1000
H DS 0
SWI 33333.332 Hz
PIDRES 0.508626 Hz
F AQ 0.9831050 sec
s RG 16400
™ DW 15.000 usec
DE 6.00 usec
le TE 300.0 K
D1 2.40000010 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ss=zs=zs==
13¢
Pl 9.60 usec
PL1 5
PLIW 54.20399094 W
SFO1 150.9194083 MHz
===m==== CHANNEL £2 ========
CPDPRG2 waltzlé
NuC2 1H
PCPD2 50.00 usec
PL2 -a.00 dB
PL12 8.00 dB
PL13 .00 dB
PL2W 50.47658920 W
PL12U 3.18485737 W
PL13W 1.59620988 W
SFo2 600.1335008 MHz
sI 32768
SF 150.9028130 MEZ
EM
ssB [
o A | ] 3.00 B
BC 1.00
r T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

S10




'B-NMR (193 MHz, CDCl;)

30.25

. (>

Current Data Parameters
NAME

20150415
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150415
‘Time 10.07
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 29
65430
SOLVENT €Del3
§g 200
- D8 a
23148.148 Hz
FIDRES 0.353785 Hz
le AQ 1.413359 sec
RG
W 21.600 usec
DE 6.50 usec
TE 300.0 K
DL 1.0000C000 sec
Do 1

CHANNEL f1 ss=ss=s==

11B
12.80 usec
dB

.00
192.5455530 MHz

F2 - Processing parameters
ST 32768

SF 192.5455530 MHz
WDW EM
88B o
LB 1.00 Hz
GB o
PC 1.40
-
T T T T i; T T T T T T T T T T T T T 1
55 50 45 40 35 30- 25 20 15 10 5 0 5 -10 15 -20 ppm
I9F_.NMR
le
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

S11




HRMS

D:\QE Data\Sun\20150802\data05 08/02/15 15:21:30 - 1e

data05 #7-11 RT: 0.07-0.11 AV. 3 NL: 1.88E8
]

T: FTMS + p ESI Full ms [100.00-700.00]
280.1512

C14H20 O3 N B F = 280.1520
-2.9605 ppm

le

Relative Abundance

279.1549
C14 H20 03 N 10B F = 279.1557

ool £ 3 281.1545

C13aCHOaNBF=281.1554
-3.0005 ppm

P
2820

TT

U 73 5 O O ) 5 RO T 47 s 5 i P 75 [ 2 T L O A ) P 5 5 2 S P
277.0 2775 278.0 2785 279.0 279.5 280.0 280.5 2810 2815
: miz

T-]
282.5

S12



N-(3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)formamide (1f)

'H-NMR (600 MHz, CDCl;)

1H of Ni-P104 m
B R

4.428
4.418
4.376
4.365
1.322

Current Data Parameters
NAME

/
L
<
\

20150514
EXPNO 1
0O PROCNO 1
F2 - Acquisition Parameters
F Date_ 20150514
Time 16.07
N H INSTRUM spect
PROBHD 5 mm TXI 1H/D-
H PULPROG 2930
™ 32768
SOLVENT cocl3
B p in NS 16
DS 0
g swH 7788.162 Hz
FIDRES 0.237676 Hz
lf AQ 2.1038198 sec
RG 90.5
bW 64.200 usec
. DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
DO 1
msssceas CHANNEL £l ==smmses
NucL 1
P1 9.66 usec
PLL 2.00 dB
PL1W 12.67914581 W
SFO1 §00.1336008 MHz
P2 - Processing parameters
sI
SF 600.1300109 MHz
WDW EM
ssB )
LB 0.00 Hz
aB )
PC 1.00
; " __
T T T T T T T T T T 1
10 0 8 7 6 5 4 3 2 1 ppm
& & 28 = g 3
] ] - o ~ :

13C-NMR (150 MHz, CDCls)

13C of Ni-P104
: I!is;;Ei:iE;;i"

@Hvo mEoN M oon
S¥Em MLHAHd b MO @O oo ~ “
s i ¢ nanan o =
R :::; a a3 mme~ e~ - - Current Data Parameters
= T = T R S I AN ) & NAME 20150514
EXPNO 2
PROCNO 1
| F2 - Aequisition Parameters
! Date_ 20150514
Time 16.19
INSTRUM apect.
PROBHD 5 mm TXI 1H/D-
D PULPROG 230930
65536
SOLVENT €ocl3
F 379
DS 0
N H SWH 36231.883 Hz
FIDRES 0.552855 Hz
H A 0.9044606 sec
RG 4100
oW 13.800 usec
Boin DE 6.00 usec
I:| TE i
D1 2.40000010 sec
D11 ©0.03000000 sec
™0 %

1f

CHANNEL fl sssss===
13c
10,50 usec
-4.00 dB
236.60900879 W

SFO1 150.9194083 MHz
musmmsnn CHANNEL £2 sssassss
CPDPRG2 waltzls
Nuc2 11
BCPD2 90.00 usec
PL2 -3.30 dB
BL12 13.00 dB
PL13 16.00 dB
BLIW 42.96254345 W
PL12W 1.00714028 W
PL13W 0.50476587 W
sFO2 600.1335008 MHz
F2 - Processing parameters
81 32768
] J J sF 150.9028203 MHz
i 1 WDW EM
ssB 0
18 3.00 Hz
Ga [
T T T T T PC 1.00

T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm

S13



'B-NMR (193 MHz, CDCl;)

B R

=
% Current Data Parameters
2 NAME 20150520
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150520
Time 11.06
INSTRUM spect
PROBHD S mm PARBO BB-
PULPROG zg
™ 65430
SOLVENT €DC13
NS 200
D8
SWH 23148.148 Hz
FIDRES 0.353785 Hz
AQ 1.4133596 sec
RG 1290
DW 21.600 usec
DE 6.50 usec
TE 300.0 K
oS D1 1.00000000 sec
lf DO 1
CHANNEL f1
NUC1 118
P1 12.80 usec
PL1 3.00 d8
SFO1 192.5455530 MHz

F2 - Processing parameters
81 3

SF 152.54 555;0 MHZ
WDW EM
ssB o
18 1.00 Hz
GB 0
Bc 1.40
(i A—-—— i \
[ T T T T T T T T T T T 1
50 40 30 20 10 0 -10 =20 =30 -40 50 ppm
YF-NMR
1
1f
|
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

S14



HRMS

D:\QE Data\Sun\20150902\data06 08/02/15 16:32:21 . 11

data06 #7-11 RT: 0.07-0.11 AV: 3 NL: 4.26E8
T: FTMS + p ESI Full ms [100.00-700.00]

280.1514
C1aH20 03N B F = 280.1520
100 -2.3096 ppm
¥ R T TE i
m:
o
75=
703 -
o
8 e 1f
] '
E 55
é 45
&
35 2791550
C14Hz0 O3 N 1B F = 279.1557
-2.2087 ppm
25 be 281.1546
C13PCHz O3N B F = 281.1554
1 -2.7428 ppm
1
5
0 0,288 RS LR R {SARIERAY | T | RAES A7 LS SSN SRS BELD DA RARME ERE 12,51 | BEEE | A EAZALALE LALE) T |'=r"'\"‘l"'l"'|"
278 217 278 279 280 281 282 283
2 miz
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N-(4-chloro-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)formamide (1g)

'H-NMR (300 MHz, CDCl5)

186-CDCL3

PP

Bpin

M
H

Cl
1g

:

teeeere

|

LRSS
238

00429.005
DATE 77-27-77
TIME 27:2?
SOLVENT €DC]3
SF 300.133
SFO_ 300.130
SFO2 0.0
SF2_ 300.133
SY 299.0

01  5167.979
SI 15384

TD 16384

SW_ 4807692
SW2 4807 .692
HZ/1 587
PN 3.0
RD 1.000
AQ 1.704
RG 10

NS 8

TE 297

DE 132.5
OR 12

oW 104

FW 6100

02 3200.000
OF B3L PO

LB 0.0
GB 0.0
NC 1

cX 21.00
cY 0.0
Fi1 10.500P
F2 - .000P
MI 00

oc 1.000
HZ/CM 150.073
PPM/CM _.500

1S 5
SR 3367.00

10.0 9.0 0 7.0 6.0 5.0 4.0 3.0
PPM
13
C-NMR (150 MHz, CDCls)
13C of 186
waNnao s E E E
BeSRAR ronow ° 0
® 6 o bt % & ' R
EEEEET] serry - -
aaanas 23IRER z 2 ( >< )
W VYV | - Proc A
EXPNO 4
PROCNO 1
Date_ 20150430
Time 10.07
l:l INSTRUM spect
PROBHD 5 wm TKI 1H/D-
: ”J‘L‘ 29p930
85536
E'F"“ SOLVENT cncl3
N H NS 193
H Dg 0
SWH 36231.083 Hz
FIDRES 0.552855 Hz
AQ 0.9044506 sec
l:l RG 4100
oW 13.800 usec
DE 6.00 usec
TE 300.0 K
1 D1 2.40000010 sec
g D11 0.03000000 sec
TDO 1
mm=ssan= CHANNEL fl ===ss=s==
HUC1 13¢
P1 10.55 usec
PL1 -4.00 dB
PLIW 236.60900879 W
SFO1 150.9194083 MHz
£2
CPDPRGZ waltzl6
1H
PCPD2 90.00 usec
PL2 2.00 dB
PL12 19.00 dB
PL13 21.00 dB
PL2W 1267914581 W
PL12W 0.25298220 W
PL13W 0.15962095 W
SFO2 600.1339008 MHz
sI 32768
SF 150.9028278 MHz
WDW EM
J 55B 0
1 . 1B 3.00 Hz
GB 0
PC 1.00
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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'B-NMR (193 MHz, CDCl;)

186-B

30.53

1g

AN

Current Data Parameters
NAME

EXPNO
PROCNO

20150506

1

F2 - Acquisition Parameters
Date_ 20150506

INSTRUM

PROBHD
PULI

TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

DO

11.13
spect

5 mm PABBO BE-

29
65430
€DCl3

200
4
23148.148 Hz
0.353785 Hz
1.4133596 sec
912
21.600 usec
.50 usec
300.0 K
1.00000000 sec
1

mmmmmmm= CHANNEL fl s=msmmms=

wucl
Pl
PL1
SFO1

118
12.80 usec

3.00 dB
192.5455530 MHz

F2 - Processing parameters
81 32768

SF
WOW
SSB
LB
GB
PC

T T T T T T

T T
35 30 25 20 15 10 5 O

g_
g_
a_
s_

S17

T T T T
5 40 -15 20 ppm

192.5455530 MHz
EM
o
1.00 Hz
o
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N-(2-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)formamide (1h)
'H-NMR (300 MHz, CDCl5)

M0-2102-H/COCL3

9 g
a
&
*
00501002
DATE ??7-272-22
D TIME 22:22
SOLVENT COC13
E H SF 300.133
Rin SF0_ 300,130
N H SF02 0.0 "
SF2_ 300.133
H 5Y 298.0
01 5167.979
S1 16384
TD 16384
SW_"4B07.692
SW2 4807.692
HZ/P 587
lh VD 0.0
PW 0
RD 1.000
AQ “1.704
AG 10
NS 16
TE 297
. DE 132.5
DR 12
DW 104
FW 00
02 3200.000
0P B3L PO
i R
= A = = -1 NC 2
cX 21.00
cY 0.0
F1 10.500P
F2 -.000P
i A NI 00
L c 0

D 1000
HZ/CM 150.073
PPM/CM (500

Is 6
SR 3367.55

BC-NMR (150 MHz, CDCl5)

13C of M0O-2102 3 m
o
: z2q88 ] 8 B R

- maan
& b e} - a o
1 L]
2 Sewo
a aaan 33RRY 3 33
| | V , \1, \V | | I NAME 20150423
EXPNO 14
PROCNO A
Date_ 20150423
Time’ 15.56
D INSTRUM spect
PROBED 5 mm PABBO BE-
PULPROG 29pg30
B H ™ 65536
Pin SOLVENT coc13
N H NS 102
D8 0
H SWH 33333.332 Hz
FIDRES 0.508626 Hz
AQ 0.9831050 sec
RG 16400
DW 15.000 usec
DE 6.00 usec
TE 300.1 K
lh . D1 2.40000010 sec
D11 0.03000000 sec
TDO 1

PL1 .40 dB
PL1W 54.20399094 W
SFO1 150.9194083 MHz
mmmmmmmn CHANNEL £2 susmmsss
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -4.00 dB
PL12 8.00 dB
PL13 11.00 dB
PL2W 50.47658920 W
PL12W 3.18485737 W
PL13W 1.59620988 W
SFO2 600.1339008 MHz
s1 32768
SF 150.9028156 MHz
WDH EM
88B []
.I LB 3.00 Hz
. L 2
BC 1.00

T T T T T

T T T T T :
200 180 160 140 120 100 80 60 40 20 ppm
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'B-NMR (193 MHz, CDCl;)

MO-2102-B/CDCL3 m
‘ B R

-
< Current Data Parameters
= NAME 20150423
EXPNO 124
PROCNO 1
F2 - RAcquisition Parameters
Date_ 20150423
Time 16.06
T A e ] SROBED, o Ea.
R A PROBED 5 mm PABEO BB-
PULPROG zg
™D 65430
SOLVENT €pC13
NS 200
D§ 4
23148.148 Hz
FIDRES 0.353785 Hz
R0 1.4133596 sec
RG 1290
DW 21.600 usec
- DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
1

1h ) ™0

==ssss==s CHANNEL fl ssssssss
NUC1

11B
P1 12.80 usec
PL1 -
SFO1 192.5455530 MHz

F2 - Processing parameters
ST 32768

SF 192.5455530 MHz
WDW EM
S5B [
1B 1.00 Hz
GB o
PC 1.40
=
T T T T T T " T T T T T T T T T T T 1
55 50 45 40 35 30 25 20 15 10 5 0 5 -10 -15 -20 ppm
D:\QE Data\Sun\20150902\data07 09/02/15 15:36:02 - 1h
data07 #7-11 RT: 0.07-0.11 AV: 3 NL: 3.83E8
T: FTMS + p ESI Full ms [100.00-700.00]
276.1765
Ci5H23 O3 N B=276.1771
-2.1757 ppm
8
H
o
=
3
4
2
k]
[
14
275.1800
C15H23 O3 N 1B = 275.1807
~2.7435 ppm 2774797
C14 13C Hza O3 N B = 277.1805
-2.5741 ppm
A
2720 2725 273.0 2735 2740 2745 275.0 2755 276.0 276.5 2770 2715 278.0
A mz
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2-(4-isocyanophenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (2a)
'H-NMR (600 MHz, CDCl;)

1H of 122

1.334

2a

-mn
(S D)

20141022
1

1
20141022
12.00

0
7788.162 Hz
0.237676 Hz

2.1038198 sec
57

64.200 usec
6.00 usec
296.9 K

2.00000000 sec
0.00002000 sec
1

‘
mssmssss CHANNEL fl ssssssss

1H
Pl 10.00 usec
PL1 -2.70 dB
PLS 120.00 dB
PL1W 37.41881180 W
PLOW 0.00000000 W
SFO1 600.1336008 MHz
s1 32768
SF 600.1300104 MHz
WDW no
SSB 0
LB 0.00 Hz
GB [
BC 1.00

T
10 9 8 7 6 5 4 3 2 1 ppm
-l |l [~
13
C-NMR (150 MHz, CDCls)
13C of 122
= e
< R §RS8 b} B RrR
- - B srrwe -
] 1 A IERE S ( x )
| [ l ‘ \V MAME 20141022
EXPNO 2
PROCNO 1
Date_ 20141022
+ Time 12.06
INSTRUM spect
N S FROBHD 5 mm PABBO BB-
cuc PULPROG 30
™ 65536
SOLVENT cpC13
NS 100
DS 0
f SWH 36231.883 Hz
Bp"‘l FIDRES 0.552855 Hz
AQ 0.9044606 sec
RG 16400
DH 13.800 usec
Za DE 6.00 usec
TE 298.4 K
D1 2.40000010 sec
D11 0.03000000 sec
DO 1
masmmmss CHANNEL fl ssssmsss
NUC1 13C
Pl .60 usec
PL1 2.4
PL1W 54.20399094 W
SFO1 150. 9194083 MHz
musssmss CHANNEL f2 sssssmss
CPDPRG2 waltzl6
RUC2 1H
PCPD2 20.00 usec
PL2 -4.00 dB
PL12 8.00 dB
PL13 11.00 dB
PL2W 50.47658520 W
PL12W 3.18485737 W
BL13W 1.59620988 W
SFO2 600.1339008 MHz
sI 32768
8F 150.9028160 MHz
WDW EM
ssB []
| 3 LB 3.00 Hz
GB 0
BC 1.00
r T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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'B-NMR (193 MHz, CDCl;)

o
-

2a

BRGin
0

NAME 20141027
EXPNO 852
1
Date_ 20141027
Time 10.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
29
65430
SOLVENT CpCl3
NS 200
DS 4
SWH 23148.148 Hz
FIDRES 0.353785 Hz
AQ 1.4133596 sec
RG 724
oW 21.600 usec
DE 6.50 usec
TE 300.
D1 1.00000000 sec
TDO 1
f1r
118
12.80 usec
dB

3.00
192.5455530 MHz
32768
192.5455530 MHZ
EM

']
1.00 Hz
o

1.40

% Transmittance

212845

2a

4000 3500 3000 2600 2000
Wavenumbers 'C'n"‘ )

S21
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HRMS

DAQE Data\Sun\20150902\data08 08/02/15 15:39:29 ’ 2a

data08 #7-11 RT: 0.07-0.11 AV: 3 NL: 4.66E7
T: FTMS + p ESI Full ms [100.00-700.00]

248.1451
Ci13H19 O3 N B =248.1453
-0.7045 ppm
2a

8 i
& . 230.1347
2 C13 H17 Oz N B = 230.1347
2 0.0782 ppm
s

| | L J I, |

T T T T T T T T T T T T T T T T T T T T T T T T T T

225 230 235 240 245 250

X-ray crystallographic analysis of 2-(4-isocyanophenyl)-4,4,5,5-tetramethyl-1,3,2-
dioxaborolane (2a), thermal ellipsoids drawn at the 50% probability level.

A clear light yellow columun-like specimen of C13HisBNO2, approximate dimensions
0.72 mm x 0.28 mm x 0.19 mm, was used for the X-ray crystallographic analysis. The

X-ray intensity data were collected.

S22



Table 1. Crystal data and structure refinement for al7514.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 24.96°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

al7514

Ci3H:BNO;

229.08

2002) K

0.71073 A

Monoclinic

C2/c

a=11.0964(5) A 0= 90°.
b=13.2916(6) A 0=119.655(2)°.
c=10.4278(7) A 0 =90°.
1336.54(12) A3

4

1.138 Mg/m?3

0.075 mm-!

488

0.72 x 0.28 x 0.19 mm?

4.07 to 25.00°.

-12<=h<=13, -15<=k<=15, -12<=l<=12
3767

1136 [R(int) = 0.0239]

96.3 %

multi-scan

0.9859 and 0.9480

Full-matrix least-squares on F?
1136/0/ 82

1.022

R1=0.0372, wR2 =0.0925
R1=0.0453, wR2 = 0.0996

0.185 and -0.161 e.A-3

For the compound 2a, the calculated absolute energy by DFT/B3LYP /6-31G(d,p)
method was -735.174527 hatree (-461328.632263 kcal/mole), and the optimized atom

coordinates of 2a was collected in Table S1.

Table S1. The optimized atom coordinates of 2a by DFT/B3LYP/6-31G(d,p) method.

S23



Optimized Atom Coordinates of 2a

Atom X y V4

C 1.039562 -9E-06 -0.000154
C 1.762386 -1.19551 0.158532
C 3.153152 -1.20699 0.161158
C 3.846857 -4E-06 0.000006
C 3.153164 1.206974 -0.161223
C 1.762397 1.195494 -0.158747
H 1.22171 -2.12906 0.281753
H 3.711216 -2.12877 0.284297
H 3.711229 2.128764 -0.284307
H 1.221738 2.129042 -0.282029
N 5.232021 -7E-06 0.000082
C 6.413525 -1.1E-05 0.000144
B -0.516824 -5.1E-05 -0.000212
O -1.270261 -1.12853 0.205195
O -1.270276 1.12848 -0.205407
C -2.657529 0.78598 0.084366
C -2.65766 -0.78589 -0.084316
C -2.930555 1.24549 1.522035
H -2.713745 2.314231 1.599273
H -3.9747 1.084986 1.806056
H -2.291649 0.719556 2.236772
C -3.554668 1.544545 -0.890683
H -3.283042 1.345092 -1.92847
H -4.605176 1.272414 -0.745185
H -3.457295 2.619874 -0.717193
C -3.554563 -1.54447 0.890945
H -4.605097 -1.27221 0.74585

H -3.457379 -2.61978 0.717248
H -3.282582 -1.34522 1.928672
C -2.930964 -1.24549 -1.521887
H -2.292326 -0.71952 -2.236839
H -2.714056 -2.31421 -1.599132
H -3.975206 -1.08512 -1.805647

S24

2-(4-(isocyanomethyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (2b)



'H-NMR (600 MHz, CDCl;)

1H of MO-2098

sRGRER
CX3S

qo moe o cam et m s a0n
93 m3e 2 hfvigrpulob bt
23 maa 8 EEEER R
NN - i g ]
V V / N W Current Data Parameters
NAME 20150423
EXPNO 11
PROCNO 1
P2 - Acquisition Parameters
Date_ 20150423
Time 14.32
INSTRUM spect.
PROBED 5 mm TXI 1H/D-
PUL] 2g30
™ 32768
SOLVENT CDC13
- NS 16
Bpin : m ;
SWH 7788.162 Hz
FIDRES 0.237676 Hz
AQ 2.1038198 sec
2b o
-3.30
PL1W 42.96254349 W
SFOL1 600.1336008 MHz
P2 - Processing parameters
ST
SF 600.1300101 MHz
WDH no
SsB 0
1B 0.00 Hz
GB
j PC 1.00
[ .
T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 ppm
g 2 8 &
o | o hi

3C-NMR (150 MHz, CDCl3)

13C of MO-2098

shGRER
(A<D

ae =
as R adon e w
- aRSr " H
a8 & aere w <
PR NN L] B
V l | W | | NAME 20150423
EXPNO 12
PROCNO 1
Date_ 20150423
— Time 15.43
+ C I spect
£ PROBHD 5 mm PABEO BBE-
N o PUL! 2gpg30
™D 65536
SOLVENT cocLs
NS 324
= Ds 0
Bpln SWH 33333.332 Hz
0.508626 Hz
0.9831050 sec
16400
2b 15.000 usec
6.00 usec
300.0 K
2.40000010 sec
0.03000000 sec
’ 1
usec
2.40 dB
54.20399094 W
SFO1 150.9194083 MHz
======== CHANNEL £2 ==s=====
CPDPRG2 waltzlé
1H
BCPD2 90.00 usec
PL2 -4.00 dB
PL12 8.00 dB
PL13 11.00 dB
PL2W 50.47658920 W
PL12W 3.18485737 W
PL13W 1.59620988 W
SFO2 600.1339008 MHz
SI 32768
SP 150.9028106 MHz
WDW EM
S8B 0
1 LB 3.00 Hz
"GB
PC 1.00
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

B-NMR (193 MHz, CDCl;)

S25
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158-B
2
= B R
i (<O
Current Data Parameters
NAME 20150415
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 2015041
Time 9.12
INSTRUM spect.
PROBHD 5 mm PABEO BB-
PULPROG 2g
D 4 65430
SOLVENT €DC13
Hs 200
= DS 4
SHE 23148.148 Hz
FIDRES 0.353785 Hz
AQ 1.4133596 sec
RG
DH 21.600 usec
' DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
=ssss=s= CHANNEL fl ==s=====
NuC1 11B
P1 12.80 usec
PL1 3.00 d8
SFO1 192.5455530 MHZ
F2 - Processing parameters
sI 32768
SF 192.5455530 MHz
WOW EM
ssB [
LB 1.00 Hz
GB [
PC 1.40
—

Mon Jul 27 13:25:34 201
0

T
5 0 5 10 -15 -20 ppm

IR (KBr)

90

%Transmittance

88

86

82

2153.78

1613.93

2400 2300

2200

2100 2000 1800 1800 1700 1600
Wavenumbers (cm-1)

HRMS
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35

30

N
1

20

@

o

Varian MS Remove Noises
File: D'\2015-06\0629\SM30053020150629_#2(HR)_ES| trans

Base-Peak Amplitude: 39.8414 Total Intensity: 232.447 Scans: 1 Pasitive lons

Broadband ~ ADC Rate: 2000000 ADC Gain: X1  Transient Points: 2048K

C14 H18 B N O2Na +1(0.87ppm]

29-JUN-2015 12:03:26

2661325
+1
234 1662
+1
252.0303
“
228.1030 +1
265.1362
1
* 271.1479
237.0324
-1
267 1359
s 10 i
233 1698, L% +1 276.1769
1 - 2621612
230.0060 239.0205 " - 2601819 260120 |
\ l 2481658 |253.0337 2721512
Lkl L | J L { L " l J % L | 1 s L J Lolg oo
H‘HHHIHl\II\||||\||||\||\|\‘|\|H|\H‘H\I\H\I‘II\||||\|||||||\|\\l\IH|HH|\HHHI\‘HI\\|\||||||||||||‘|HIHHI‘H
220 225 230 235 240 245 250 255 260 265 270 275 280

Mass/Charge
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2-(3-(isocyanomethyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (2¢)

'H-NMR (600 MHz, CDCl5)

1H of 136

Hz
sec

usec
usec

K
sec

usec
dB

Hz

REB22585253 8 335
RREe33333a8 8 258
SRR 5 A SRt
W W EXPNO 1
1
Date_ 20141210
Time 8.22
INSTRUM spect
= BHD 5 mm PABEO BB-
PULPROG 30
+"T—-C 33788
N - SOLVENT coC13
NS 16
DS 0
SWH 7183.908
FIDRES 0.219235
AQ 2.2807724
RG 71.
" DW €5.600
Ep|r| DE §.00
TE 300.0
D1 2.00000000
DO 1
2c =ss==sas CHANNEL fl ssssss==
Nuc1 1H
P1 10.00
PLL -2.70
PL1N 37.41881180 W
SFO1 600,1327006 MHz
sI 32768
SF £00.1300097 MHz
WDW no
SSB [
1B 0.00
GB [
PC 1.00
l ‘I L
T T T T T T T T T T T
10 8 7 6 5 4 3 2 1 ppm
-l o S @
BC (150 CDCly)
NMR (150 MHz, CDCl;
13C of 136
o aamac
e jae e aase 349 g B R
s sndam f thr T .
ah 33428 arrs Py -
a4 25938 SERE 2492 3 ( >< )
V \\f // | V \V I HAME 20141210
EXPNO 2
1
Date_ 20141210
- Time 8.4
INSTRUM spect
+ I: PROBHD 5 mm PABBO BB-
M o PULPROG 2gpga0
™ 65536
SOLVENT cbe13
Ng 403
DS 0
SWH 33333.332 Hz
FIDRES 0.508626 Hz
AQ 0.3831050 sec
F RG 16400
Bpin o 15:000 usec
DE 6.00 usec
TE 300.0 K
DL 2.40000010 sec
2 D1l 0.03000000 sec
C TDO 1
CHANNEL £1
NUCL 13¢
P1 9.40 usec
PL1 2.40 dB
PL1W 54.20399094 W
SFOL 150.9194083 Mz
c2
PCPD2 90.00 usec
PL2 -4.00 dB
PL12 11.30 dB
PL13 .30 aB
PLIW 50.47658920 W
PL1ZW 1.48966968 W
PL13W 0.74660343 W
5FO2 600.1339008 MHEZ
sI 32768
sF 150.9028265 MHz
WDW B%
5SB []
l LB 3.00 Hz
1 = 0
BC 1.00
B = T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

528




'B-NMR (193 MHz, CDCl;)

2¢

-
@
e
]

Current Data Parameters
NAME

20141223
EXPNO 126
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141223
Time 14.23

apect
PROBHD 5 mm PABBO BB-
PROG

PULI zg
™D 65430
SOLVENT cpcl3
NS 200
Ds 4

SWE 23148.148 Hz
FIDRES 0.353785 Hz

AQ 1.4133596 sec
RG 724
DW 21.600 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
mmmsss== CHANNEL fl sss=====
Nuci 11B
PL 12.80 usec
PL1 .00 dB
SFOL 192.5455530 MHz
F2 - Proceasing parameters
SI 32768
SF 192.5455530 MHz
WDW EM
8SB []
LB 1.00 Hz
GB 0
PC 1.0
1

ppm

% Transmittance

2¢

'
3500

'
3000

@
&
©
3]
=

'
2000

Wavenumbers (cm-1)
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1500

'
1000

500




25

20

=]

@

Varian

MS

File: D'\2015-06\0629\3M30053020150629_#1(HR}-1_ESl| frans
Recent Acquire
Base-Peak Amplitude: 187967 Total Intensity: 100 800 Scans: 1
ADC Rate: 2000000

Broadband

ADC Gain: X1

2¢

Transient Points: 2048K

Positive lons

HRMS

Remove Noises  29-JUN-2015 10:15:13

141188 Mg g 1110 16ppm)

+1
234.1660
+1
262.1609
+1
265.1350
+1
276.1765
+1
279.1874
+1
P67 1356
+1 +1 +1
231000 o 2520301 2611769 +1
+1 +1
[235.1693 + bs3.1642 2691277 44 +1

+1 - 275.1802 -1
2392248 et 271.1434 ‘ 2781912 39 1908

| OO T J ; | ! ! ! i A [ 1Ll
I‘HI\\\II\lII\I|IHI‘HI\|\II\‘II\I\IHIlHI\|\III‘\I\\\IH\lHII|\III‘\II\\I\I\lH\I|\HI‘\\I\\III\|II\I

230 235 240 245 250 255 260 265 270 275 280

Mass/Charge

S30



2-(4-fluoro-3-(isocyanomethyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (2d)

'H-NMR (600 MHz, CDCl5)

1H of 162

7.085
4.667
1.345

Bpin

shGRER
(O

Current Data Parameters
NAME

20150415
EXPNO 1
PROCNO 1
F2 - Acquisition Para

Date_ 20150415
Time 8.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULFROG 293
™ 32768
SOLVENT CDCl13
NS 16
Ds 0
SWH 7183.908
FIDRES 0.219235
AQ 2.2807724
RG 362
o 69.600
DE 6.00
TE 300.0
D1 2.00000000
TDO 1

meters

Hz
sec

usec
usec

K
sec

= CHANMEL fl ==s=====
1H
10.90 usec
-4.00 dB
50.47658920 W
600.1327006 MHZ

F2 - Processing parameters
sI 32768

SF 600.1300108 MHz
WOW

558 0

LB 0.00 Hz
GB 0

FC 1.00

-~ 4
o
o
-
w
n
-
(=]

10 9

0.99™— @ -
1.03

1.07

ppm

BC-NMR (150 MHz, CDCl5)

13C of 162

119.38
119.29
115.15
115.02
39.66
39.62

_—162.96
——161.28
——158.17
—24.84

=
==
=

Bpin

I%ﬂ

NAME 20150415
EXPNO 2
1
Date_ 20150415
Time 8.40
INSTRUM 8] 't
PROBHD 5 mm PABBO BB-
2gpg30
65536
SOLVENT coela
NS 427
Ds 0
SWH 34013.605 Hz
0.519006 Hz
0.9634439 gec
16400
14.700 usec
6.00 usec
300.0 K
2.40000010 sec

0.03000000 sec
1

= CHANNEL fl ========
13c

9.60 usec
2.40

54.20399094 W
150.9194083 MHzZ

======== CHANNEL f2 ss======

CPDPRGZ waltz16
NUC2 18
PCPD2 90.00 usec
PL2 -4.00 dB
PL12 8.00 dB
PL13 .00 dB
PL2W 50.47658920 W
PL12W 3.184B85737 W
PL13W 1.59620988 W
SF02 600.1339008 MHZ
s1 32768
8F 150.9028112 MHz
WDW EM
ssB 0
111 | LB 3.00 Hz
—_GB 0
1.00
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S31




'B-NMR (193 MHz, CDCl;)

162-B

o
-
o
-

Current Data Parameters
NAME

20150415
BXPNO 162
PROCNO 1

F2 - Acquisition Parameters
201

Date_ 50415
Time
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg
TD 65430
SOLVENT €pcl3
NS 200
DS
SWH 23148.148 Hz

2d FIDRES 0,353785 Hz
AQ 1.4133596 sec
RG 1290
DW 21.600 usec
DE 6.50 usec
TE 300.0 K
Dl 1.00000000 sec
TDO 1
........ CHANNEL £l ========
NuC1L 1B
Pl 12.80 usec
PL1 3.00 dB
SFO1 192.5455530 MHz
F2 - Processing parameters
SI 32768
SF 192.5455530 MHz
WDW EM
S5B o
LB 1.00 Hz
GB o
BC 1.40

~
T T T T T T T T T T T T T T T T T 1
55 5 45 40 35 30 25 20 15 10 5 0 5 -0 -15 20 ppm
YF-NMR
2d i
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200  ppm

S32




IR (KBr)

2078.70
2837.06
215434

1613.10
15690.8¢
1368.84

3000 2500 2000
Wavenumbers (cm-1)

1500 1000 500

DAQE Data\Sun\20150902\data09

data09 #7-11

Relative Abundance

100

2d

235.1300
Ci3Hy7 O2 B F =235.1306
-2.5327 ppm

250 260 270 280

HRMS

09/02/15 15:42:56

RT: 0.07-0.11 AV: 3 NL: 4.77E7
T: FTMS + p ESI Full ms [100.00-700.00]

280.1513

2d

C1sHz9 O3 NBF =280.1520

S33

-2.5742 ppm

302.1332
C1aH1g O3 NBF Na=302.1340
-2.5541 ppm

290 300



2-(2-fluoro-5-(isocyanomethyl)phenyl)-4.,4,5,5-tetramethyl-1,3,2-dioxaborolane (2e)

'H-NMR (600 MHz, CDCl5)

1H of 184
"c.x.)E:a:E:"

4.594
1.359
1.342

Current Data Parameters
NAME

S
N

20150501
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150501
. Time
INSTRUM spect
Bpi" +-:'E PROBHD 5 mm TXI 1H/D-
e PULFROG 2930
32768
SOLVENT cDCl3
16
DS 0
F . SWH 7788.162 Hz
FIDRES 0.237676 Hz
AQ 2.1038158 sec
RG 57
ze DW 64.200 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO c)
==sssss=s CHANNEL fl ss======
NUC1 1H
P1 9.50 usec
PL1 -3.30 dB
PL1W 42.96254349 W
SFOL 600.1336008 MHz
F2 - Processing parameters
SI 16384
SF 600.1300102 MHz
WDW no
8SB a
1B 0.00 Hz
GB 0
L‘ e 1.00
I | L Y

10 9 8 7 6 5 4 3 2 1 ppm

BC-NMR (150 MHz, CDCl5)

o m
an & vow@s om
23 E S828R 28 saon cwn w0
RER Daomos g nARgR gex g B R
8 & ARARAs A2 srre sss -
i ] aaa33 42 SRR® 33T 3 ( >< )
¥ \! I \l V/ V ‘ \V \V ‘ NAME 20150501
EXPNO 2
PROCNO 1
Date_ 20150501
Time 8.50
Y INSTRUM spect
PROBHD 5 mm TXI 1H/D-
B p-in + .- E PULPROG 2gpg30
N - ™ 65536
SOLVENT €oc13
HS 440
DS 0
SHH 36231.883 Hz
F FIDRES 0.552855 Hz
AQ 0.9044606 sec
; RG 9200
W 13.800 usec
2 DE .00 usec
€ TE 300.0 K
D1 2.40000010 sec
D11 0.03000000 sec
. Do 1
==s====== CHANNEL fl ====sm=x
NUC1 13¢
Pl 10.50 usec
PL1 -4.00
PLIN 236.60900879 W
SFO1 150.9194083 MHZ
swssssss CHANNEL f2 ssssss=s
CPDPRG2 waltzl§
MUC2 1"
PCPD2 90.00 usec
PL2 -3.30 dB
PL12 13.00 dB
PL13 .00 dB
PL2W 42.96254349 W
PL12W 1.00714028 W
PL13W 0.50476587 W
SFO2 600.1335008 MHz
sI 32768
SF 150.9028164 MHz
WOW EM
[ 558 0
1| 1 LB 3.00 Hz
"GB 0
PC 1.00

T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

S34




'B-NMR (193 MHz, CDCl;)

(<O

Current Data Parameters
NRME

30.05

20150520
PROCHNO
F2 - Acquisition Parameters
Date_ 0150520
Time 12.16
I spect
PROBHD 5 mm PABBO BB-
PULPROG 2g
65430
SOLVENT €oCl3
200
2e o :
SWH 23148.148 Hz
FIDRES 0.353785 Hz
AQ 1.4133596 sec
RG 1290
DW 21.600 usec
' DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
DO 1
======== CHANNEL fl =s===s===
NUCL 118
Pl 12.80 usec
PLL 3.00 dB
SFOL 192.5455530 MHz

F2 - Processing parameters
SI 32

768
SF 192.5455530 MHz
WOW EM
S5B ]
B 1.00 Hz
GB ]
BC 1.40

r T T T T T T T T T T 1

T T T T T T T
55 50 45 40 35 30 25 20 15 10 5 O 5 10 -15 -20 ppm

YF-NMR

-103.026

2e

T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

S35



IR (KBr)

2978.81
2934.20
237077
234302
215181

1621.38

4000

D:\QE Data\Sun\20150902\data10

3000 2500 2000 1500 1000

Wavenumbers (cm-1)

HRMS

09/02/15 15:46:25 2e

data10 #7-11 RT: 0.07-0.11 AV: 3 NL: 6.43E7

T: FTMS + p ESI Full ms [100.00-700.00]

Relative Abundance

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
16
10

5
0

235.1299
C13H17 02 B F = 235.1306
-2.6201 ppm

232.0

232.5

2e

233.0

234.1337
C13H47 02 9B F = 234.1342
-2.2513 ppm
| 236.1334
C12¥CH47 02BF =236.1339
-2.3346 ppm
|

\
2335 234.0 234.5 235.0
miz

2355 236.0 236.5 237.0

S36

500



2-(2-fluoro-4-(isocyanomethyl)phenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (2f)

'H-NMR (600 MHz, CDCl5)

1H of Ni-P105 m
B R

769
758
747
260
118
106
045
029

4.650

1.353

1.343

1.314

=
=
=
&

Current Data Parameters
NAME

20150519
EXPNO 3
PROCNO 3
F +. C F2 - Acquisition Parameters
., Date_ 20150519
Time’ 14.59
INSTRUM spect
PROBHD 5 mm TXI 1H/D-
PULPROG 2930
. TD 32768
Bpin SOLVENT coe13
NS 16
DS 0
. SWH 7788.162 Hz
FIDRES 0.237676 Hz
Zf AQ 2.1038198 sec
RG 80.6
DW 64.200 usec
" DE 6.00 usec
TE 300.0 K
DL 2.00000000 sec
TDO 1

======== CHANNEL fl ========
NUC1 1H

Pl 9.66 usec
PL1 .

PL1W 12.67914581 W
SFO1 600.1336008 MHz

F2 - Processing parameters
s1 16384

sF 600.1300099 MHz
WDW M
SSB 0
1B 0.00 Hz
GB 0
l PC 1.00
L e JL

219

13C-NMR (150 MHz, CDCls)

13C of Ni-P105 m
' B R

oo N Il M Mo .
e o~~n oy wonm O o n o
LT Vo : . PRIRMERS om ~
2@ 8 oEoo dan i e < Cucent Data Paameters
Ao Jul ot i S i 1 Do~~~ - a HAME 20150519
| EXPNO 4
j PROCNO 1
F2 - Acquisition Parameters
Date_ 20150519
Time 16.28
1n: pect
PROBHD 5 mm PABBO BB-
2gpg30
- 65536
F +. C SOLVENT cpels
. NS 355
[ 0
SWH 33333.332 Hz
FIDRES 0.508626 Hz
0.5831050 sec
. RG 16400
Bpln . oW 15.000 usec
DR 6.00 usec
TE 300.0 K
% D1 4, 2.40000010 sec
D11 0.03000000 sec
2f DO 1
mummmmz= CHANNEL fl ss==z=s==
wucL 13¢
Pl 9.40 usec
PL1 2.40 dB
PLIN 54.20395094 W
sPOL 150.9194083 Miz
=mms=s===s CHANNEL £2 ssssssss
CPDPRG2 waltzl§
NuC2 1H
PCPD2 90.00 usec
PL2 -4.00 dB
PL12 11.30 dB
PL13 14.30 dB
PL: 50.47658520 W
PL12W 1.48966368 W
PL13W 0.74660343 W
sFo2 600.1339008 MHz
F2 - Processing parameters
81 32768
“ l sP 150.9028158 Mz
SB ]
LB 3.00 Hz
a8 0
T T T T T T T T T T PC 1.00

T T
200 180 160 140 120 100 80 60 40 20 ppm

S37



'B-NMR (193 MHz, CDCl;)

NI-pl05-B
o
5% Current Data Parameters
= NAME 20150520
EXPNO €54
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150520
Time 11.06
INSTRUM spect
PROEHD 5 mm PABBO BB-
= PULPROG
F e ™ 65430
& SOLVENT cDC13
NS 200
DS 4
SWH 23148.148 Hz
FIDRES 0.353785 Hz
i AQ 1.4133596 sec
Bpin o
oW 21.600 usec
DE €.50 usec
TE ¢ 300.0 K
Zf D1 1.00000000 sec
TDO 1
=assssss CHANNEL fl ssssss=s
NUC1 11B
P1 12.80 usec
PL1 3.00 4B
SFO1 192.5455530 MHz
F2 - Processing parameters
s1 32768
sF 192.5455530 MHz
WD B
SSB [
LB 1.00 Hz
GB
BC 1.40
h._.——\/\,aM_ T h it
r T T T T T T T T T T T 1
50 40 30 20 10 0 -10 -20 -30 -40 50 ppm
YF-NMR
)
F ﬁ C
Bpin
2f
s
|
|
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

S38



IR (KBr)

% Transmittance

80—

5 —

70—

65 —

60 —

55 —

50—

45—

40—

35—

30—

25 —

20—

110
1004
%0
80
704
o F +.C
50
«{Bpin 2wy 3 8
g8 E 2 2
> o O - i
NN o~
= 2f
20
4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)
Varian MS Remove Noises  28-JUN-2015 10:48:38

File: D\2015-06\0629\5M50053020150629_#4(HR)_ES| trans
Base-Peak Amplitude: 8.9324 Total Intensity. 76.250 Scans: 1

Broadband

Bpin

ADC Rate: 2000000

2f

ADC Gain: X1

Positive lons
Transient Points: 2048K

C14 H17 B N 02+ Na +1(0.06ppm]
229

+1
289.1382
+1
2581276
+1
2671562
1
283.1265
+1
+ 2851262 4q
. 2784722 2881418
+1 +1
258.1313 it 266.1500| +1 4 +1 " 2901416 o
i o o |279.1675
262.0639 I 2741386 277 1760 I 2040673
[P \ e | |
||‘|||\\l\\\l\\l\\\ll\l\l\ll\lll‘\l\l\l\\lll\ll\\\l\ll\\\l\\ll‘\l\\\ll\lll\\l\l\l\‘|\|\|\\|
255 260 265 270 280 285 290 295

Mass/Charge

S39



2-(2-chloro-5-(isocyanomethyl)phenyl)-4.,4,5,5-tetramethyl-1,3,2-dioxaborolane (2g)

'H-NMR (600 MHz, CDCl5)

1H of 190

e W/ N\ T

EXPNO
PROCNO 1
g F2 - Acquisition Parameters
Bpin S Date_ 20150505
p = Time 11.53
N~ INSTRUM spect
PROBHD 5 mm TXI 1H/D-
PULEROG 2330
™ 12768
SOLVENT cpe13
Cl 5 1
Ds o
swi 7788.162 Hz
FIDRES 0.237676 Hz
2 a0 2.1038198 sec
g R 80.6
oW 64.200 usec
DE 6.00 usec
g E 300.0 K
D1 2.00000000 sec
D0 1

=sssss== CHANNEL fl ssssssss

P1 9.66 usec
PL1 .00 dB
PL1W 12.67914581 W
SFOL 600.1333007 MHz
F2 - Processing parameters
sI 16384
SF 600.1300105 MHz
WDW EM
ssB [
3 0.00 Hz
a8 0
BC 1.00
0 JLL
T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
8lr 8 2
e ~ -
13
C-NMR (150 MHz, CDCl5)
13C of 190
° i
H 2gansRens onmon noe  ween
® B e nOOmaan manon ——r g . R
H a30333%an sercw R
< naooagsns IIRER 33T aIaR
I \\W W \V \V/ HAME 20150505
EXPNO 2
PROCNO 1
Date_ 20150505
— Time 12.50
INSTRUM spect
Bpin + -':'_-E' PROBHD 5 mm TXI 1H/D-
N~ PULPROG 2gpg30
™ 65536
‘SOLVENT €DC13
NS 943
Ds§
Cl SWH 36231.883 Hz
FIDRES 0.552855 Hz
AQ 0.9044606 sec
RG
W 13.800 usec
2g DE 6.00 usec
TE 300.0 K
D1 2.40000010 sec
D11 0.03000000 sec
O 1

====s=== CHANNEL £l =====s==
NUC1 13C

P1 10.55 usec
PL1 -4.00 dB
PL1W 236.60900879 W
SFO1 150.9194083 MHz
=sssas=== CHANNEL f2 sassss==
CPDPRG2 waltzlé
NuC2 1H
PCPD2 90.00 usec
PL2 2.00 dB
PL12 19.00 dB
PL13 21.00 dB
PL2W 12.67914581 W
PL12W 0.25298220 W
PL13W 0.15962099 W
SFO2 600.1339008 MHz
sI 32768
SF 150.9028177 MHz
WOW B
ssB []

i | 1 LB 3.00 Hz
GB 0
PC 1.00

T T T T 1

T T
200 180 160 140 120 100 80 60 40 20 ppm

5S40



'B-NMR (193 MHz, CDCl;

150-B

0
°
°
-

BRGRR
(<O

Current Data Parameters
NAME 20150506
EXPNO

PROCNO Z

F2 - Acquisition Parameters
Date 20150506

Time 10.56
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg
™D 65430
SOLVENT €Del3
NS 200

4

28

23148.148 Hz
FIDRES 0.353785 Hz

aQ 1.4133596 sec
RG
DH 21.600 usec

2 DE 6.50 usec
TE 00.
D1 1.00000000 sec
kel 1
=ssss=== CHANNEL fl =ss=====
Nuc1 11B
P1 12.80 usec
PL1 3.00 dB
SFO1 192.5455530 MHz
F2 - Proceseing parameters
81 768
SF 192.5455530 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T 1
55 50 45 40 35 30 25 20 15 10 5 0 5 -10 ppm

% T

2g

4000 3500 3000 2500 2000 1500
Wavenumbers (cm-1)

541

1000

500




D:\QE Data\Sun\20150728\data28

data28 #9-17 RT: 0.07-0.13 AV: 5 NL: 1.12E8
T: FTMS + p ESI Full ms [50.00-500.00]

100
90
80 2g
70
60
50

40

Relative Abundance

30

20

248

HRMS

07/29/15 16:24.39

251.100
C13 H1g N3 37ClI = 251.100
-0.985 ppm
C11H1s O N3 B Cl =251.100
1.623 ppm
C13H47 02 B Cl =251.101
-3.724 ppm

S42

253.097
C11H1s O N3 B 37Cl = 253.097
1.064 ppm
C13 Hiz O2 B 37Cl = 253,098
-4.241 ppm
C12H1 O N3 Cl=253.098
-4.742 ppm

253 254



2-(3-(isocyanomethyl)-4-methylphenyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (2h)

'H-NMR (600 MHz, CDCl;)

) 1H of MO-2106
ouasen & e
BpE o g ARs3n
FER SRR - A

—2.380

-mn
(O

Current Data Parameters
NAME 2

50501

EXPNO 11
PROCNO 1
P2 - Acquisition Parameters
- Date_ 20150501
Time 11.55
Bpil"l +.:-,E INSTRUM . spect
N - PROBED 5 mm TXI 1H/D-
PULPROG 2930
™ 32768
SOLVENT coel13
NS 16
DS 0
7788.162 Hz
PIDRES 0.237676 Hz
aQ 2.1038198 sec
Zh RG 57
DH 64.200 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
DO 1
£1
NUC1 1H
Pl 9.50 usec
PL1 -3.
PLIW 42.96254345 W
SFO1 600.1336008 MHz
F2 - Processing parameters
s1 16384
SF 600.1300104 MHZ
WDW no
SSB 0
LB 0.00 Hz
GB 0
J‘ k PC 1.00
i A 4
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
Sl | o~ Ll N
=
13
C-NMR (150 MHz, CDCls)
et m
o anaro
2 8R%52 caon zom P
= i iy L S ena L) - R
5 EEREE aEce som s @
4 anans BERE 333 32 (N
| WV ' Vool me P )
EXPNO 12
PROCNO 1
Date_ 20150501
Time 11.51
INSTRUM spect
= PROBHD 5 mm TXI 1H/D-
+ PULPROG 23pg30
Bl:lil"l "-},E ™ 65536
SOLVENT cocL3
NS 268
Ds o
SWH 36231.883 Hz
FIDRES 0.552855 Hz
i AQ 0.9044606 sec
RG 9200
DH 13.800 usec
DE 6.00 usec
zh TE 300.0 K
Dl 2.40000010 sec
pil 0.03000000 sec
TDO 1
ssssmz== CHANNEL fl ========
NUCL 13¢
PL 10.50 usec
PL1 -4.00 dB
@ PLIW 236.60900879 W
SFO1 150.9194083 MHz
CPDPRG2
NUC2
PCPD2
PL2 dB
PL12 .00 dB
PL13 16.00 dB
PL2W 42.96254349 W
PL12W 1.00714028 W
PL13W 0.50476587 W
SFO2 600.1335008 MHz
p sI 3276
SF 150.9028173 MHz
WDW EM
55B 0
| | LB 3.00 Hz
L . . °
BC 1.00
T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

543



MO-2106-B/CDCL3

30.71

[ i e e T T

2h

'B-NMR (193 MHz, CDCl;)

-mn
(O

Current Data Parameters
NAME

20150424
EXPNO 123
PROCKO 1
F2 - Acquisition Parameters
Date_ 20150424
Time 10.19
INSTRUM - .. spect
PROBHD 5 mm PABBO BB-
PULPROG 29
™D 65430
SOLVENT cocl3
NS 200
Ds
SWH 23148.148 Hz
FIDRES 0.353785 Hz
AQ 1.4133596 sec
RG 812
DW 21.600 usec
DB 6.50 usec
TE L 300.0 K
D1 1.00000000 sec
TDO 1

======== CHANNEL fl ========
118

Pl 12.80 usec
PL1 3.00 dB
8FO1 192.5455530 MHz

F2 - Processing parameters
81 32768

Wavenumbers (cm-1)

s44

SF 192.5455530 Mz
WOW EM
888 []
LB 1.00 Hz
GB [
BC 1.40
r
T T T T T T T T T T 1
50 40 30 20 10 -10 -20 -30 -40 -50 ppm
IR (KBr)
105
100
5
%0
8
80
s | T ST
=
® w0
65
60
©
< o
55 2 2
& o
£
2h i 3
50
45
4000 3500 3000 2500 2000 1500 1000 500



HRMS

Varian MS Remove Noises  29-JUN-2015 11:32:54
File: D:\2015-06\0629\3M30053020150620_#5(HR)-1_ES| frans

Base-Peak Amplitude: 164.7707 Total Intensity: 568.869 Scans: 1 Positive lons

Broadband ~ ADC Rate: 2000000 ADC Gain: X1  Transient Points: 2048K

276.1769
FERAT e e e DT R S T
16—:
14
3 .
= 2481819
84
6
= 1
B 275.1805
I +1
43 266.0460
E +1 +1
247 1855 277 1802
27 24511352 515*‘2‘9"“12*‘[0-94"9“1 15[H20 B N O2Na +1[1.14ppm]
2581662 +1 A0 18
2 +1 2601819 *1
) 246.3576 262.1975
= | ! Ll | L L Y T A S A
\\\|||\||||\||\\\\‘\\\||\||||\|||\\I\\‘\I\\\Ill\lll\\||\\\‘\\\||\\||||\||\\\\\‘\II\\\II\'II\\\I\
245 250 255 260 265 270 275 280 285
Mass/Charge

545



N-(1-(4-bromophenyl)-2-oxo0-2-((4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benz

yl)amino)ethyl)-N-phenylisobutyramide (3)
'H-NMR (600 MHz, CDCl;)

1H of Ni-Pl14

1.330
1.326

<

——2.180

10 9 8 T

e

100>= o

13C of Ni-Pl14

—178.11
169.38
168.98

=

——64.20

<1369
—31.83
——24.81
< 19:60

19.35

S46

Current Data Parameters
NAME

20150629
EXPNO 1
PROCNO 1
F2 - hequisition Parameters
Date_ 20150629
Time 14.25
INSTRUM spect
PROBHD 5 mm TXI 1H/D-
PULPROG zg30
™ 32768
SOLVENT coe13
NS 16
DS 0
SHE 7788.162 Hz
FIDRES 0.237676 Hz
M 2.1038158 sec
RG 228
DH 64.200 usec
DE 6.00 usec
TB ' 300.0 K
Dl 2.00000000 sec
DO 1

mmmmssms CHANNEL fl sssss=s=
NUC1 1H

Pl 9.66 usec
PL1 2.00 dB
PL1W 12.67514581 W

SFO1 600.1333007 MHz

F2 - Processing parameters
s8I 16384

ap 600.1300096 MHz
WDW no

ssB 0

LB 0.00 Hz
GB 0

PC 1.00

20150629

2

1

20150629

14.54

spect

5 mm TXI 1H/D-

2gpg30

65536

CDC13

516

o
36231.883 Hz
0.552855 Hz
0.9044606 sec

13.800 usec

.........
10.50 usec
-4.00 dB
236.60900879 W
150.9194083 MHz

0.87718248 W
600.1339008 MHz

32768
150.5028157 MHz
EM
o
3.00 Hz
[]
1.00



'B-NMR (193 MHz, CDCl;)

15 NI cpd/CDCL3

»
2
: B [
Current Data Parameters
NAME 20150805
EXPNO 3333
PROCNO 1
Br 4
F2 - Acquisition Parameters
Date_ 20150804
o Time 10.40
| INSTRUM spect
B PROBHD 5 mm PABEO BEB-
o 0 PUL 29
H ™ 65430
N SOLVENT coel13
N ns 200
D8 4
o] ‘ SWH 23148.148 Hz
FIDRES 0.353785 Hz
A0 1.4133596 sec
RG 129
W 21.600 usec
¢ DE 6.50 usec
TE 300.0 K
3 D1 1.00000000 sec
> TDO 1

mmmmms== CHANNEL fl ss==
Nuci 11B

P1 12.80 usec
PL1 3.00 dB
SFO1 192.5455530 MHz
F2 - Processing parameters
SI 32768

8P 192.5455530 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40

HRMS

Varian MS Remove Noises  29-JUN-2015 10:34:44
File: D\2015-06\0629\SMS0053020150629_#114{HR)-1_ESl trans

Base-Peak Amplitude: 15.3872 Total Inensity: 125.338 Scans:1  Positive lons

Broadband ~ ADC Rate: 2000000 ADC Gain: X1 Transient Points: 2048K

C31H37BNZ04Br+110 06pprm]
&

591.2024
+1
5632003
Br
e
.B
o
N
o)
+
594.2039
4 CIH®B Nz&g*%gw:ﬂ[u 37ppm]
5 s 1846 615 1826
590.2062
+1
+1 619.3124
506.3341 i
598.3338 +1 516.1858
6121884 e
E L RN
TECT PO T O CE T T TT L[ TOCC L [ TOC T T E T [ TO TP N [T T O COT T T [ TT T DT T TP LT[ TIT T ITTT[TTT]
570 575 580 585 590 595 600 605 610 615 620 625
Mass/Charge
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1-(4-bromophenyl)-2-((2-methyl-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benz
yl)amino)-2-oxoethyl benzoate (4).

'H-NMR (600 MHz, CDCl5)

1H of S8Q-1170

cwmEOMmOddruN TS m Y~ wnedmTmo - -
IARSRdaEnRRARRERAR 2ESRRISS 3 598
5 ek b e i - o
BEERE R R R g FEEERE o P p— 20780515
Sy WP ] i :
1
Date_ 20150519
Time 14.38
INSTRUM spect
Br PROBED 5 mm TXI 1H/D-
PULPROG 2930
32768
SOLVENT cne13
us 16
Ds 0
o SWH 77868.162 Hz
H FIDRES 0.237676 Hz
o N AQ 2.1038198 sec
‘B o r RG 181
3 % sgézgg usec
- usec
o o T 300.0
D1 2.00000000 sec
D0 1
' :
CHANNEL £1
4 NUC1 1H
P1 9.66 usec
PLL 3
PLIN 12.67914581 W
SFO1 600.1336008 MHz
s1 16384
SF 600.1300105 MHZ
WDW EM
558 0
m ¢ 0.00 Hz
GB [
PC 1.00
| “ LL_LLM
T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 ppm
se@ars |8 g 2 2
-|v|c|w|m|d| - o~ o~ -
13C (150 CDCl5)
NMR (150 MHz, CDCl;
W
.
e m
P PnmnnEenono
%3 FE0YEE8aRS82 Nooom - + @
e SHeemAS RS ® M oS = i - R
G3 SARRARSARAR ardga - <@
a8 Saa80a8a5a8 SRREER b s 2 ( >< )
I SN | N/ T -
PNC 2
PROCNO 1
Date_ 20150519
Br Time 16.02
b spect
5 mm PABBO BB-
PULPROG 29pg30
65536
SOLVENT CDC13
o] XS 545
H DS []
o N SWH 33333.332 Hz
‘B fo] FIDRES 0.508626 Hz
] AQ 0.9831050 sec
RG 16400
>}(° e : o 15.000 usec
DE £.00 usec
TE 300.0 K
D1 2.40000010 sec
4 D11 0.03000000 sec
™0 1
........ CHANNEL £1 s=======
NuC1
P1 9.60 usec
FL1 2.
PL1NW 54.20399094 W
SFO1 150.9154083 MHz
=zszsss= CHANNEL f2 ssssssss
CPDPRG2 waltzlé
wuC2 1H
PCPD2 $0.00 usec
PL2 -4.00 dB
PL12 8.00 dB
PL13 11.00 dB
PL2W 50.47658920 W
PL12W 3.18485737 W
PL13W 1.59620988 W
8F02 600.1339008 MHz
ST 32768
SF 150.9028110 MHz
| WDW EM
. ssB [}
| | | | LB 3.00 Hz
o GB 0
PC 1.00

T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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'B-NMR (193 MHz, CDCl;)

SE=1Mp- B
g (O
) Current Data Parameters
: NAME 20150520
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150520
Time 11.20
T T Spact
o PROBHED 5 mm PABBO BB-
PULI zg9
™ 65430
SOLVENT €DC13
N8 200
. Ds
SWH 23148.148 Hz
FIDRES 0.353785 Hz
AQ 1.4133556 sec
RG 1280
D 21.600 usec
DE 6.50 usec
TE 300.0
D1 1.00000000 sec
TDO 1
4 ======== CHANNEL fl ==s=s===
NUC1 11B
P1 12.80 usec
PL1 3.00 dB
SFO1 192.5455530 MHz
F2 - Processing parameters
81
SF 192.5455530 MHz
WDW EM
88B Ll
LB 1.00 Hz
GB o
PC 1.40
T T T T T T T T T T T T T T T T T T 1
55 50 45 40 35 30 25 20 15 10 5 0 5 -0 15 -2 ppm
Varian MS Remove Noises 29-JUN-2015 11:06:57
File: D:\2015-06\0629\SMS0053020150629_#7(HR)_ESLirans
Base-Peak Amplitude: 46 0023 Total Infensity: 355.164 Scans: 1 Positive lons
Broadband  ADC Rate: 2000000 ADC Gain: X1 Transient Points: 2048K
+1
588.1357
100— €29 H31 B N O5#a Br +1[0.72ppm]
: 586.1375
80—
60 — 4
40; C29H32BNO5Br+1[0.14ppm]
| -
7 5641552 41
- 566.1532
- P
— 5891384
] +
- 5851406
20—
= “
b +1 567.1561 - i
7 9631504 581.1814 583.1795 :
-
1 590.1410
U; L L L - | L
\II\|\II\‘I\I\|I\\\‘I\\I|\\\I‘\I\I|\II\|\II\\\II\‘I\\\\I\\I‘I\\I|\\\Il\\\I|\II\|\II\\I\I\‘I\
555 560 565 580 585 590 595

575
Mass/Charge

549



1-(4-chloro-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl)-1 H-tetrazole (5)

1H of CJ-2160-RRS

——8.496

'H-NMR (600 MHz, CDCl5)

5.547

13C of CJ-2160-RR5

51.45
—29.68
——24.80
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20150826
1

1
20150826
9.45

0
7788.162 Hz
0.237676 Hz

2.1038198 sec
645

64.200 usec
6.00 usec

300.0 K
1 2.00000000 sec
1

Pl 15.20 usec
PL1

BO. ﬂDDODéDD W
600.1336008 MHz

32768
600.1300100 MHZ
no

0
0.00 Hz

o
1.00

20150826
2

1
20150826
8.52

0
36231.883
0.552855 Hz
0.9044606
16400
13.800
6.00
300.0 K
2.40000010
0.03000000
1

2.40
54.20399054
150.9194083

1H
90.00 usec
-6.00 dB
4.50 4B
7.50 dB
80.00000000 W
7.13000727 W
3.57346869 W
€00.1339008 MHz

32768
150.9028054 MHz
-]
0
3.00 Hz
0

1.00



CJ-2160

'B-NMR (193 MHz, CDCl;)

]
o
]
=

Current Data Parameters
NAME

20150903
EXPNO B66
PROCNO
F2 - Acquisition Parameters
Date_ 20150903
Time 10.58
spect
PROBHED 5 mm PABEBO BB-
PULI 2g
™ 65430
SOLVENT cDCl3
NS 200
Ds 4
SWH 23148.148 Hz
FIDRES 0.353785 Hz
AQ 1.41335596 sec
RG
DW 21.600 usec
DE 6.50 usec
TE 300.0
D1 1.00000000 sec
TDO 1
=== CHANNEL f1 =
11B
12.80 usec

3.00 dB
192.5455530 MHz
Processing parameters
32768
192.5455530 MHz
EM
a
1.00 Hz
o

1.40

%Transmittance

100

80

-80

-100

630.99

640.31

3500 3000 2500

g
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HRMS

D:\QE Data\Sun\20150802\datat1 09/02/15 15:50:52 ’ 5a
data11 #7-11 RT: 0.07-0.11 AV: 3 NL: 592E7
T: FTMS + p ESI Full ms [100.00-700.00]
321.1282
C14H19 02 N4 B Cl=321.1290
-2.2209 ppm

Relative Abundance

323.1252
C14 H19 O2 N4 B 37Cl = 323.1260
320.1320 -2.6075 ppm

C 14 H1p O2 N4 10B Cl = 320.1326 3221310
-1.9622 ppm C1313C H19 02 N4 B Cl = 322.1323

-4.1457 ppm

751 ) LR N 19 5 S, L O T i ) 7 e B

1T
3185 -319.0 319.5 320.0 3205 321

X-ray crystallographic analysis of 1-(4-chloro-3-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)benzyl)-1H-tetrazole (5), thermal ellipsoids drawn at the 50%
probability level.

A clear pale-yellow columun-like specimen of Ci4HisBCIN4O2, approximate
dimensions 0.50 mm x 0.22 mm x 0.02 mm, was used for the X-ray crystallographic

analysis. The X-ray intensity data were collected.
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Table 1. Crystal data and structure refinement for 17399.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.06°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

17399

C,4HsBCIN,O,

320.58

2002) K

0.71073 A

Monoclinic

P2l/c

a=15.8491(11) A [1=90°.
b=10.2222(8) A 0=101.018(3)°.
c=10.1374(8) A 0 =90°.
1612.1(2) A3

4

1.321 Mg/m?3

0.248 mm’!

672

0.50 x 0.22 x 0.02 mm3

1.31 to 25.06°.

-18<=h<=18, -8<=k<=12, -12<=]<=8
7566

2851 [R(int) = 0.0357]

99.9 %

multi-scan

0.9951 and 0.8860

Full-matrix least-squares on F?
2851/0/199

1.062

R1=0.0626, wR2 =0.1745
R1=0.0896, wR2 = 0.2057

0.681 and -0.379 e.A-3
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1H of CJ-2164

—9.027

013
999
725
722
714
711
260
5.294
1.370

1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-1 H-tetrazole (6)
'H-NMR (600 MHz, CDCl;)

NAME 20150501
EXPNO 1
PROCNO 1
Date_ 20150501
Time’ 9.33
INSTRUM spect.
PROBHD 5 mm TXI 1E/D-
PULPROG 2930

™D 32768
SOLVENT €pel3

NS 16

DS [

SWH 7788.162 Hz
FIDRES 0.237676 Hz
A 2.1038198 sec
RG 161

W 64.200 usec
DE 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
DO 1

ssssss== CHANNEL fl ssssssas
wuC1L 1H

Pl 15.00 usec
PL1 -4.00 dB
PL1W 50.47658920 W
SFOL 600.1336008 MHz
sI

8F 600.1300103 MHz
WDW no
SSB o

LB 0.00 Hz
0

BC 1.00

1.00

207
_208

274~

1

BC-NMR (150 MHz, CDCl5)

13C of CJ-2164

——120.04

——84.42
77.21
77.00
76.79

=

24.87

IS

NAME 20150901
EXPNO 2
1
Date_ 20150901
Time 9.51
INSTRUM spect
PROBHD 5 mm TXI 1H/D-
PULPROG 2gpga0
65536
SOLVENT cDCl3
N8 320
DS 0
36231.883 Hz
FIDRES
RG
DW
DE
TE

0.552855 Hz
0.9044606 sec
4100

13.800 usec
6.00 usec
300.0 K
D1 2.40000010 sec
D11 0.03000000 sec
TDO ’ 1
mmmmmmz= CHANNEL fl sssssss=
NUC1 13C
Pl 10.50 usec
PL1 -4.00 dB
PL1W 236.60900879 W
SFO1 150.9194083 MHz
=sssssss CHANNEL f2 smssssss
CPDPRG2 waltzl6
1H
PCPD2 90.00 usec
PL2 -5.00 dB
PL12 10.60 dB
PL13 13.60 dB
PL2W 63.54625702 W
PL12W 1.75020808 W
PL13W 0.87718248 W
SF02 600.1339008 MHz
81 32768
8P 150.9028105 MHz
WDW EM
88B 0
LB 3.00 Hz
wGB 0
PC 1.00
1
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'B-NMR (193 MHz, CDCl;)

CJ-2164

-

3 Current Data Parameters

2 NAME 20150903
EXPNO 864
PROCNO 1

F2 - Acquisition Parameters
Date, 20150903
10.44

T R e s

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2g

™ 65430

SOLVENT coc13

NS 200

Ds 4

SWH 23148.148 Hz

FIDRES 0.353785 Hz

AQ 1.4133596 sec

RO 1290

D 21.600 usec

DE 6.50 usec

TE 300.0 K

D1 1.00000000 sec
6 TDO 1

======== CHANNEL fl =====s==

NUC1 11B

P 12.80 usec

PL1 3.00 ds

SFO1 152.5455530 MHz

F2 - Processing parameters

81 32768

SF 192.5455530 MHz

WDW EM

SSB o

LB 1.00 Hz

GB [

¢ 1.40

%Transmittance

1:: V 7 iV ]W‘; (ﬂ jﬁ'\ Tf‘“ﬁ
| FL |

90+
35-5
sl A L
75-&

70+

651

551

50!
4000 3500 3000 2500 2000 1500 1000
‘Wavenumbers (cm-1)
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HRMS

D:\QE Data\Sun\20150802\datat2 09/02/15 15:54:22 5b
data12 #7-11 RT: 0.07-0.11 AV: 3 NL: 1.75E8
T: FTMS + p ESI Full ms [100.00-700.00]
273.1516
C1aH1s 02 N4 B =273.1523
-2.3270 ppm
Tt R e P

8

H .

L -]

[

-

2

£

]

x

272.1553
C1aH1a 02 N4 19B = 272.1559
-2.1800 ppm
274.1550
C12 13C H1g 02 N4 B = 274.1556
-2.3455 ppm
(5 =l s e e S RN e Y NN R S s O N RO T 2 59 N e St o P 3 T o ] 7 o A N el G R PR . (AT L I AT
2711.0 . 2715 2720 2725 273.0 2735 2740 2745 275.0 2755
miz

X-ray crystallographic analysis of 1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl)-1H-tetrazole (6), thermal ellipsoids drawn at the 50% probability level.

A clear light-yellow columun-like specimen of C13H17BN4O2, approximate
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dimensions 0.22 mm x 0.19 mm x 0.02 mm, was used for the X-ray crystallographic

analysis. The X-ray intensity data were collected.

Table 1. Crystal data and structure refinement for al7398.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

zZ

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta =25.01°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(I)]
R indices (all data)

Largest diff. peak and hole  0.182 and -0.179 e.A-3

Calculation methods

al7398

Ci3 Hi7 BN4O,

272.12

2002) K

0.71073 A

Monoclinic

P2l/c

a=17.6880(11) A [1=90°.
b=6.9800(8) A 0= 108.949(5)°.
c=11.9076(9) A 0 =90°.
1390.5(2) A3

4

1.300 Mg/m?3

0.089 mm-!

576

0.22 x 0.19 x 0.02 mm3

2.43 to 25.01°.

-19<=h<=21, -7<=k<=8, -13<=I<=14
7550

2442 [R(int) = 0.0487]

99.4 %

multi-scan

0.9982 and 0.9806

Full-matrix least-squares on F?

2442 /0/ 181

1.012

R1=0.0503, wR2 =0.1003
R1=0.0966, wR2 =0.1169
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All the calculation results were performed by Gaussion 09 software.! The
optimized structure of 2a was obtained at DFT/B3LYP/6-31G(d,p) method.>*
Projected density of state (pDOS) analysis and related molecular diagrams of HOMO
and LUMO were achieved by using the pop = full keyword under the calculation
procedure of DFT/B3LYP/6-31G(d,p) method.
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