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5-Fluoro-4-formyl-2-nitrophenyl boronic acid, 4b.
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5-Fluoro-4-formyl-2-nitrophenyl MIDA boronate, 5b.
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4-Fluoro-3-formyl-5-nitrophenyl MIDA boronate, 6b.
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2-Fluoro-5-nitro-4-(trifluoromethyl)phenyl MIDA boronate, 7b.
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2-Fluoro-4-methyl-5-nitrophenyl MIDA boronate, 8b.
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2-Bromo-5-fluoro-4-formylphenyl MIDA boronate, 5c.
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5-Bromo-2-fluoro-4-(trifluoromethyl)phenyl MIDA boronate, 7c.
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5-Bromo-2-fluoro-4-methylphenyl MIDA boronate, 8c.
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2-Bromo-5-hydroxyphenyl MIDA boronate, 10b.
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5-Bromo-2-methoxyphenyl MIDA boronate, 11b.
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5-Acetamido-2-bromophenyl MIDA boronate, 12b.

O

O

O
N

O
B

Br

NH
O

3j



-
1

0
1

2
3

4
5

6
7

8
9

1
0

1
1

1
2

1
3

f1
 (p

p
m

)

-
2

0

0 2
0

4
0

6
0

8
0

1
0

0

1
2

0

1
4

0

1
6

0

1
8

0

2
0

0

2
2

0

2
4

0

2
6

0

2
8

0
P
R

O
T

O
N

_
0

1
A

C
 1

0
B
R

0
1

1
9

 (s
)

1
0

.0
3

1
2

 (d
d
)

7
.7

8

1
6

 (d
)

7
.5

2

1
3

 (d
)

7
.4

6

6
,8

 (d
)

4
.1

4

6
,8

 (d
)

4
.3

9

1
 (s

)
2

.6
6

2
1

 (s
)

1
.9

9

2.85

2.98

2.06
2.03

0.89
0.89
0.94

1.00

1.99

2.66

4.12
4.17
4.37
4.41

7.45
7.47
7.52
7.53
7.76
7.77
7.79
7.79

10.03

2
1

1

6
,8

6
,8

1
6

1
9

1
3

1
2

C
H
3

1

O2O3

O4
5

6

N7

8

9

O10

B11
1
2

1
3

1
4

1
5

1
6

1
7

B
r

1
8

N
H

1
9

2
0

C
H
32
1

O22



7.07.27.47.67.88.08.28.48.68.89.09.29.49.69.810.010.2
f2 (ppm)

7.0

7.5

8.0

8.5

9.0

9.5

10.0

f1
 (

p
p
m

)

NOESY_01
AC_10BR01_pp

CH3
1

O

2

O

3

O

4 5

6

N

7

8

9

O

10

B

11
12

13 14

15

1617

Br

18

NH

19
20

CH3
21

O

22



-
1

0
0

1
0

2
0

3
0

4
0

5
0

6
0

7
0

8
0

9
0

1
0

0
1

1
0

1
2

0
1

3
0

1
4

0
1

5
0

1
6

0
1

7
0

1
8

0
1

9
0

2
0

0
2

1
0

2
2

0
2

3
0

f1
 (p

p
m

)

-
5

0

0 5
0

1
0

0

1
5

0

2
0

0

2
5

0

3
0

0

3
5

0

C
A

R
B
O

N
_
0

1
A

C
 1

0
B
R

0
1

1
3

 (s
)

1
3

4
.0

0

1
2

 (s
)

1
2

2
.1

3

1
6

 (s
)

1
2

7
.0

2

5
,9

 (s
)

1
6

9
.5

4
6

,8
 (s

)
6

4
.2

8
1

 (s
)

4
8

.8
7

2
0

 (s
)

1
6

8
.8

2

1
7

 (s
)

1
2

0
.6

6

1
4

 (s
)

1
3

8
.7

1

1.04

2.23

0.44
1.18
1.15
1.00
0.61

0.50
1.11

48.87

64.28

120.66
122.13
127.02
134.00
138.71

168.82
169.54

6
,8

5
,9

1
3

1
6

1

1
2

1
4

2
0

1
7

C
H
3

1

O2O3

O4
5

6

N7

8

9

O10

B11
1
2

1
3

1
4

1
5

1
6

1
7

B
r

1
8

N
H

1
9

2
0

C
H
32
1

O22



-
1

1
0

-
1

0
0

-
9

0
-
8

0
-
7

0
-
6

0
-
5

0
-
4

0
-
3

0
-
2

0
-
1

0
0

1
0

2
0

3
0

4
0

5
0

6
0

7
0

f1
 (p

p
m

)

0 5
0

1
0

0

1
5

0

2
0

0

2
5

0

B
o
ro

n
1

1
_
0

1
S
T

A
N

D
A

R
D

 C
A

R
B
O

N
 P

A
R

A
M

E
T

E
R

S

A
 (s

)
1

0
.9

7
1.00 10.97

C
H
3

1

O2O3

O4
5

6

N7

8

9

O10

B11
1
2

1
3

1
4

1
5

1
6

1
7

B
r

1
8

N
H

1
9

2
0

C
H
32
1

O22



10
BR

01
  M

W
=3

68
?

EP
SR

C 
Na

tio
na

l F
ac

ilit
y 

Sw
an

se
a

Ad
am

 C
lo

se
(M

eC
N)

/M
eC

N
LT

Q
 O

rb
itr

ap
 X

L
07

/0
9/

20
15

 1
2:

22
:2

4
C1

3H
14

BB
rN

2O
5

SU
SS

PE
07

1-
O

J-
HN

ES
P 

#3
2-

45
RT

:0
.7

3-
1.

04
AV

:1
2

SM
:7

G
NL

:3
.3

8E
6

T:
FT

M
S 

+ 
p 

NS
I F

ul
l m

s 
[1

40
.0

0-
19

35
.0

0]

20
0

40
0

60
0

80
0

10
00

12
00

14
00

16
00

18
00

m
/z

0510152025303540455055606570758085909510
0

Relative Abundance

36
9.

02
56

73
9.

04
16

11
07

.0
60

5

51
6.

07
75

28
8.

29
00

88
6.

09
41

40
8.

97
88

77
6.

99
59

14
76

.0
75

5



10
BR

01
  M

W
=3

68
?

EP
SR

C 
Na

tio
na

l F
ac

ilit
y 

Sw
an

se
a

Ad
am

 C
lo

se
(M

eC
N)

/M
eC

N
LT

Q
 O

rb
itr

ap
 X

L
07

/0
9/

20
15

 1
2:

22
:2

4
C1

3H
14

BB
rN

2O
5

36
6

36
7

36
8

36
9

37
0

37
1

37
2

37
3

37
4

37
5

37
6

m
/z

010203040506070809010
0010203040506070809010
0

Relative Abundance

O
bs

er
ve

d 
Da

ta

36
9.

02
56

37
1.

02
33

37
0.

02
76

36
8.

02
93

37
2.

02
65

Th
eo

re
tic

al
 Is

ot
op

e 
M

od
el

: [
M

 +
 H

]+

36
9.

02
52

37
1.

02
32

37
0.

02
74

36
8.

02
88

37
2.

02
68

37
3.

02
86

37
4.

03
11

NL
:

3.
38

E6
SU

SS
PE

07
1-

O
J-

HN
ES

P#
32

-
45

  R
T:

 0
.7

3-
1.

04
  A

V:
 1

2 
T:

 
FT

M
S 

+ 
p 

NS
I F

ul
l m

s 
[1

40
.0

0-
19

35
.0

0]
 

NL
:

8.
12

E3
C

13
H

14
BB

rN
2

O
5

H:
 

C
13

H
15

B
1

Br
1

N
2

O
5

p
(g

ss
, s

/p
:4

0)
 C

hr
g

1
R:

 1
00

00
0 

Re
s

.P
wr

. @
FW

HM



4'-Acetyl-[1,1'-biphenyl]-4-yl MIDA boronate, 1b.
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ELN Reference: EN07373_58_1 Date: 24th June 2014 

    
Chemist A.Close Analyst: P.Davey 
    
Ion Type: ESI -ve  Empirical Formula: C19H18BNO5 
    
Analysis Method: Acid5min Purity 99% 
    
Instrument: Waters Xevo G2 Qtof  Retention Time (mins): 1.84 
    
Instrument method: Open Access neg Accurate mass (obs):  350.1193 
    
Column:  Acquity 50 x 2.1 C18 BEH 1.7um  Accurate mass (Calc): 350.1200 
    
Column temp: 40C Error (ppm): 2.0 
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Mass Spectrometry Analysis Report 

Summary: 
 
The peak seen at RT: 1.84 mins m/z 350 is the major product. The peak has accurate 
mass and generated empirical formula that are consistent with the required product 
structure. 
 
Raw data File:  EN07373_58_1 
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Elemental Composition Report 
 
Single Mass Analysis 
Tolerance = 50.0 PPM   /   DBE: min = -1.5, max = 50.0 
Element prediction: Off  
 
Monoisotopic Mass, Even Electron Ions 
29 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass) 
Elements Used: 
C: 0-19    H: 0-50    11B: 0-1    N: 0-1    O: 0-5     
Minimum:                                 -1.5 
Maximum:                 5.0     50.0    50.0 
Mass        Calc. Mass   mDa     PPM    DBE     Formula 
 
350.1193    350.1200     -0.7    -2.0    12.5    C19 H17 11B N O5 
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5-Fluoro-4-formyl-2-(thiophen-3-yl)phenyl MIDA boronate, 2b.
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4'-Acetyl-4-fluoro-6-(trifluoromethyl)-[1,1'-biphenyl]-3-yl MIDA boronate, 3b.
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4-Fluoro-2'-methoxy-6-(trifluoromethyl)-[1,1'-biphenyl]-3-yl MIDA boronate, 3c.
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2-Fluoro-5-(thiophen-3-yl)-4-(trifluoromethyl)phenyl MIDA boronate, 3d.
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2-Fluoro-4-methyl-5-(thiophen-3-yl)phenyl MIDA boronate, 4b.
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ELN Reference: EN07373_64_1 Date: 18th  June 2014 

    
Chemist: A.Close Analyst: P.Davey 
    
Ion Type: EI +ve Empirical Formula: C16H15FNBO4S 
    
Analysis Method: Accurate mass GCMS Purity 100% (MS TIC) 
    
Instrument: Waters GCT/HP6890 Retention Time (mins): 15.96 
    
Instrument method: EI & GCEI Accurate mass (obs):  347.0792 
    
Column:  VF-5ms, 25m, 0.32mm i.d. 0.52um Accurate mass (Calc): 347.0799 
    
Column temp: Ramped Error (ppm): 2.0 

 
Chromatogram 
 

 

EN07373/64/1/A.Close

Time
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00

%

0

100
EN07373_64_1 TOF MS EI+ 

TIC
1.81e4

15.96

Mass Spectrometry Analysis Report 

Summary: 
 
The peak seen at RT 15.96 m/z 347 is consistent with being the required 
product. Accurate mass and fragments are consistent with required structure. 
 
 
Raw data File: EN07373_64_1 



 

 

Spectra 
 

 
 
Elemental Composition Report 
 
Single Mass Analysis  
Tolerance = 30.0 PPM   /   DBE: min = -1.5, max = 30.0 
Element prediction: Off  
 
Monoisotopic Mass, Odd and Even Electron Ions 
73 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass) 
Elements Used: 
C: 0-16    H: 0-16    11B: 0-1    N: 0-1    O: 0-4    F: 0-1    S: 0-1     
Minimum:                                        -1.5 
Maximum:                    10.0      30.0      30.0 
Mass        Calc. Mass      mDa      PPM   DBE    i-FIT      Formula 
 
347.0792    347.0799        -0.7      -2.0      10.0     177.6    C16  H15  11B  N  O4  F  S 
 
 
 
 
 
 
 
 
 
 
 
 
 

EN07373/64/1/A.Close

m/z
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EN07373_64_1 1496 (16.020) Cm (1496:1504-(1272:1367+802:878)) TOF MS EI+ 
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Fragmentation 
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2',4-Dimethoxy-[1,1'-biphenyl]-3-yl MIDA boronate, 5b.
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4'-Acetyl-4-methoxy-[1,1'-biphenyl]-3-yl MIDA boronate, 5c.
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ELN Reference: EN07373_90_1 Date:  8th July 2014 

    
Chemist A.Close Analyst: P.Davey 
    
Ion Type: ESI +ve  Empirical Formula: C20H20BNO6 
    
Analysis Method: Acid5min Purity 99% 
    
Instrument: Waters Xevo G2 Qtof  Retention Time (mins): 1.88 
    
Instrument method: Open Access  Accurate mass (obs):  382.1451 
    
Column:  Acquity 50 x 2.1 C18 BEH 1.7um  Accurate mass (Calc): 382.1462 
    
Column temp: 40C Error (ppm): 2.9 
 
Chromatogram 
 

 
 

08-Jul-2014
EN07373/90/1/A.Close Xevo G2 QTof

Time
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50 4.75 5.00

%

2

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75 4.00 4.25 4.50 4.75 5.00

AU

0.0

5.0e-1

1.0

1.5

2.0

2.5

1.83

0.19
4.82

4.85

1.86

1.751.54
0.24

3.211.99
3.052.36 2.48 2.922.662.77 3.44 3.62 4.25

Mass Spectrometry Analysis Report 

Summary: 
 
The peak seen at RT: 1.88 mins m/z 382 is the required product. Accurate mass, 
fragments and generated empirical formula are consistent with the required structure. 
Unfortunately MSMS data was only obtained on the 2M+H+  ion, but some fragments 
seen were consistent with the parent ion. 
 
Raw data File:  EN07373_90_1 



 

 

Spectra 
 
MS 
 

 
 
Elemental Composition Report 
 
Single Mass Analysis 
Tolerance = 3.0 PPM   /   DBE: min = -1.5, max = 50.0 
Element prediction: Off  
 
Monoisotopic Mass, Even Electron Ions 
43 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass) 
Elements Used: 
C: 0-20    H: 0-22    B: 0-1    N: 0-1    O: 0-6    Na: 0-1     
Minimum:                                 -1.5 
Maximum:                 5.0     3.0     50.0 
Mass        Calc. Mass   mDa     PPM    DBE     Formula 
 
382.1451    382.1462     -1.1    -2.9    11.5    C20 H21 B N O6 
 
MSMS (of (2M+H)+ ion) 
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100
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764.2902

2M+H+

MH+

08-Jul-2014EN07373/90/1/A.Close

m/z
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

%

0

100
EN07373_90_1 365 (1.854) 3: TOF MSMS 763.29ES+ 

1.37e3382.1451

102.0568

354.1525
381.1533

383.1542
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2-(2-Fluoro-4-methyl-5-(thiophen-3-yl)phenyl)pyridine, 4c.

5b
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2-Fluoro-4-(pyridin-2-yl)-5-(thiophen-3-yl)benzaldehyde, 2c.
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5-Fluoro-2'-methoxy-2-(thiophen-3-yl)-[1,1'-biphenyl]-4-carbaldehyde, 2d.
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AC09SU07  MW=312? EPSRC National Centre Swansea Dr Spencer
ASAP(SOLID) LTQ Orbitrap XL 03/11/2014 11:47:30
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