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5-Fluoro-4-formyl-2-nitrophenyl boronic acid 2a


2a


RE0P0E% (500 MHz, dmso) 8 10.20 (s, 1H), 8.54 (d, J = 5.6 Hz, 1H), 8.46 (s, 2H), 7.61 (d, J = ©
9.8 Hz, 1H). i
SN g
O B x
14 10 r.m
3 | 3
Ok\\Aw///A hﬂﬁﬂm B
15 m
£
NN, 5
7 N ©o N O o
nh s oo A
s 060 | NN ~N
. RN
9
11/12 (s)
8.46
A (s) 2f (d) 5 (d)
10.20 854 | [7.61
|
1 I
L
i M i
o N O —
o O i
— — N —
T T T T T T T T T T T T T T T
14 13 12 1 10 8 -1

750

700

650

600

550

—500

450

400

—350

300

250

-200

150

100

—50




WBERNR (126 MHz, dmso) 5 186.75 (d, J = 2.1 Hz), 165.25 (d, J = 268.4 Hz), 146.29 (d, J = ©
1.8 Hz), 145.06 (s), 124.73 (d, J = 2.2 Hz), 123.73 (d, J = 11.1 Hz), 120.68 (d, /= 21.4 Hz). 5
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SHENMR (128 MHz, dmso) 5 27.77 (s).
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5-Fluoro-4-formyl-2-nitrophenyl MIDA boronate 2b


2b
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4-Fluoro-3-formyl-5-nitrophenyl MIDA boronate 2c¢


2c
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2-Fluoro-5-nitro-4-(trifluoromethyl)phenyl MIDA boronate 2d
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2-Fluoro-4-methyl-5-nitrophenyl MIDA boronate 2e
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5-Bromo-2-fluoro-4-(trifluoromethyl)phenyl MIDA boronate 3d
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5-Bromo-2-fluoro-4-methylphenyl MIDA boronate 3e
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2-Bromo-5-hydroxyphenyl MIDA boronate 3¢
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5-Bromo-2-methoxyphenyl MIDA boronate 3h .
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5-Acetamido-2-bromophenyl MIDA boronate 3j .
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4'-Acetyl-[1,1'-biphenyl]-4-yl MIDA boronate 43
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AstraZeneca

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

ELN Reference: EN07373_58_1 Date: 24th June 2014
Chemist A.Close Analyst: P.Davey

lon Type: ESI -ve Empirical Formula: C19H18BNOS
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
Chromatogram

EN07373/58/1/A Close Xevo G2 QTof

24-Jun-2014

2.59

2.04

5.0e-14

AstraZeneca

Health Connects Us All




AstraZeneca

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

ELN Reference: EN07373_58_1 Date: 24th June 2014
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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
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Spectra
MS

ENO07373/58/1/A.Close 24-Jun-2014
EN07373_58_1 26 (1.929) 1: TOF MS ES-
100+ 396.1209 3.23e3
(M+CHOOH)-H-
MH-
174.9518 350.1193
o\",
1 116.9269
397.1245
289.8784
] 242.9393
‘ H ’ 413.1064 585.1893 627.1950
o Lol \I‘\H\H\m b ‘HM\ bl .( e miz
i T T i T i i T i i i T U J
100 200 300 400 500 600 700 800 900 1000 1100

Elemental Composition Report

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Monoisotopic Mass, Even Electron lons

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 mbDa PPM DBE Formula

350.1193 350.1200 -0.7 -20 125 C19H1711BNO5

Structure

M

AstraZeneca

Health Connects Us All



5-Fluoro-4-formyl-2-(thiophen-3-yl)phenyl MIDA boronate 4b
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Sample Reference: EN07373-67 EPRSC National Facility Swansea C16H13BFNO5S

Username: SUSSPE LTQ Orbitrap XL 21/01/2016 07:27:36 AM
376.0822 NL:
100 2.22E7
90— SUSSPE_N4PT1_8#29-45
- RT: 0.67-1.05 AV:16 T: FTMS
. mom + p NSI Full ms
m 70— [140.00-1935.00]
2 60—
S = Observed Data - MIXTURE!
b —
< 50+
) -
= 40—
© = 379.0930
@ 30—  375.0859
20- 377.0854
H W L
o\ 379.0930 NL:
1005 1.47E4
@OM C16 H13 BFNO5 SNH 4:
80— Ci6H17B1F1N205S1
3 p (gss, s /p:40) Chrg 1
70- R: 100000 Res .Pwr . @ FWHM
60—
50—
40— Theoretical Isotope Model: [M + NH4]+
wom 378.0966
20— 380.0960
10~ 381.0888
= | 382.0922 383.0946
O 5L B s s s Bt s By B Bt By
375 376 377 378 379 380 381 382 383

m/z



Sample Reference: EN07373-67 EPRSC National Facility Swansea C16H13BFNO5S

Username: SUSSPE LTQ Orbitrap XL 21/01/2016 07:27:36 AM
361.0827 NL:
100 1.09E7
90—~ SUSSPE_N4PT1_8#29-45
= RT:0.67-1.05 AV: 16 T: FTMS
. mom + p NSI Full ms
8 70 [140.00-1935.00]
© -
2 60—
2 50 Observed Data - No Match!
2 40-
S -
g 30— 360.0864
e 362.0668
10— 363.0784
H n il F u
0 362.0665 NL:
1005 1.48E4
90— C16 H13 BFNO 5 SH:

80— Ci6H14B1F1N1 0581
= p (gss, s /p:40) Chrg 1

703 Theoretical Isotope Model: [M + H]+ R:100000 Res .Pwr . @ FWHM

60—
50—
40—

30— 361.0701

50— 363.0698

10— 364.0622

- | X
O B s s B s B s s B B B B I By B By s B B
358 359 360 361 362 363 364 365 366 367
m/z



4'-Acetyl-4-fluoro-6-(trifluoromethyl)-[1,1'-biphenyl]-3-yl MIDA boronate 4c
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ENO07373-87 MW=4377

EPSRC National Facility Swansea

Adam Close

C20H16BF4NO5 LTQ Orbitrap XL 12/11/2015 09:46:31
(MeOH)/MeOH+DEA
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4-Fluoro-2'-methoxy-6-(trifluoromethyl)-[1,1'-biphenyl]-3-yl MIDA boronate 4d
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Elemental Composition Report

Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons
6 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

Page 1

C:19-19 H:0-50 11B:0-1 N:1-1 0O:5-5 F:4-4 Na:0-2
09sU07
ADAM4483 281 (3.787) 1. TOF MS ES+
2.73e+001
100 448.0942
426.1188
%_
443.1350
4470962
449.1284
4251203
427.0698 4301280
416.3618  420.7221 ‘ i 4332813 437.0759 443.2280 450.3116 454.0937
0 N Y T ,|,||Iui_ ,\l, J, N N S Y
420.0 425.0 430.0 435.0 440.0 445.0 450.0 455.0

Minimum: =115,
Maximum: 5.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
448.0942 448,0955 -1.3 -2.9 10.5 0.7 Cl9 Hle 11B N 05

F4 Na



2-Fluoro-5-(thiophen-3-yl)-4-(trifluoromethyl)phenyl MIDA boronate 4e
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Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
1 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:16-16 H:13-13 11B:0-1 N:1-1 0O:4-4 F:4-4 S:141
E1V07373-87
ADAMA4465 149 (2.013) 1: TOF MS ES+
2.25e+003

100~ 440.0156

%_

402.0590
429.2411 439.0204 441.0192
409.1841 424.0421 4420186
401 .052§ 430.2453 4430507 453.2086
' 423.0458 f ‘
382.0410 3912790 J { | ) | " l 454.2194
0-,.rr....i.'.i.‘|’.'.'..'|.1.'i'|....|‘.'. !I'..': -Il.l..J.IJ:.*.‘.JIJ.—r.J.I!.’..I.!..'J ..I.,.ril,.'..,—.‘..g-,':..':'r m/z
380.0 390.0 400.0 410.0 420.0 430.0 440.0 450.0 460.0

Minimum: =i 15
Maximum: 5.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
402.0590 402.0594 -0.4 -1.0 9.5 1.0 Clé HI13 11B N 04

F4 s



2-Fluoro-4-methyl-5-(thiophen-3-yl)phenyl MIDA boronate 4f


4f


140616.280.fid

Name Adam Close

M No kzmr981

Notebook Ref EN07373-64
proton.az DMSO /opt/topspin2.1 chem 36 8000

8500

7.63
7.62
7.62
7.61
7.52

_é 7,52
7.51

'\ 7.39
7.37
7.25
7.23
7.23
7.09
7.06

443
=—438
407

_—41

~7500

7000

\ / .Immoo

O~ -9 — L6000

e m/x\ “ L5500

5000

2 \&
F \ /w\ E (dd) i
7.62

4500

o Q) —
T
w
~N o
e
>0
o
©
T

4000

R
=
[}
E
IS
&s

1) 3500

D (m) L3000

2500

2000

1500

1000

" -500

--500

1.08~

0.99=
1.02-=
1,00~
221
2.30—T

1.00—=

-
o
-
6]
.
N
—
w
-
N
N
jury
-
o
©
©
~ —
(&)
~ -
W
N
-
o
!
4
.
N
'
[95]
\
i



140616.281.fid

Name Adam Close M
M No kzmro81 2
Notebook Ref EN07373-64 o
carbon.az DMSO /opt/topspin2.1 chem 36 mmw mmwmmmmmmm mm 3 Q 3l N
©O© TOoOOOOOANN - ol N ol [=}
22 L LR WA I M == © < 5t Q
CH
18 3
_
N
/T
j— | 12 (0] % ﬁ
20 19
\ /T T R IR N
O (0]
Aw////m\\\\gg —
1
_ s
\m/ \m/ /7
1 ////m 21
2 4
_u\ /w\ —
10 _ 132,04
Ch, B (d) D (d) H (s)
9 164.51 139.18 125.75
A(s) Ci(s) G (s) J (d) K (s) L (d) M (s)
168.88 140.67 128.86 116.46 62.34 43.75 20.27
E (d) | (s)
135.79 123.10
|
- _
_ | I _ _
| ! _ >
o __ |l A p N
s 9 FNEG BE8B R 3 ] &
- 9 PERE P=RE pa pe e S 2 @ 3
— T T T T T T T T~ T T T T T T T T T T T T T T 1 T T T T | — T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

1 (ppm)

80000

-75000

70000

65000

I-60000

55000

50000

-45000

40000

35000

30000

25000

20000

I-15000

10000

5000

-0

—--5000




FLUORINE_01 !
STANDARD FLUORINE PARAMETERS EEE
AC EN07373-66 N 400
350
~300
250
200
A (m)
-109.20 L
150
~100
50
—0
|
(@)]
N --50
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 T _|__ T T T T T T T T T T T T T T T T T T
30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200

f1 (ppm)



s2pul_01 2

AC ENO7373-66 1
A(s)
10.59
T_l_
(e}
S

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 T T T T T T T T T T
90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90

f1 (ppm)

XY

—110

—100

—90

—80

~70

—60

50

40

~30

—20

—10




AstraZeneca

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

ELN Reference: EN07373_64_1 Date: 18" June 2014
Chemist: A.Close Analyst: P.Davey
lon Type: El +ve Empirical Formula: C16H15FNBO4S
Analysis Method: Accurate mass GCMS Purity 100% (MS TIC)
Instrument: Waters GCT/HP6890 Retention Time (mins): | 15.96
Instrument method: | El & 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
ENO07373/64/1/A.Close
EN07373_64_1 TOF MS El+
100+ 15.96 TIC
1.81e4
o\Q’
| prav— _ “/NJ
0 T T S LR L S B B L L S B S S 141
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00
AstraZeneca

Health Connects Us All




Spectra

ENO07373/64/1/A.Close

ENO07373_64_1 1496 (16.020) Cm (1496:1504-(1272:1367+802:878)) TOF MS EI+
100 347.0792 7.25e3
2
228.0896
| 232 0441 346.0866
101.0497 ' 348.0874
217.0399
42.0368 185.0632
il 172.0553 290.0909 349.0863
( Wi " 1 | 1 L) | s19006 | 3809725418000
O-Hi e et L T o e ‘H‘u!‘ww\ L il 7 PN IA m/z

50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425

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 lons

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 0O: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 -20 10.0 1776 C16 H15 11B N O4 F S

AstraZeneca

Health Connects Us All



Fragmentation
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AstraZeneca

Health Connects Us All



2',4-Dimethoxy-[1,1'-biphenyl]-3-yl MIDA boronate 4q
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4'-Acetyl-4-methoxy-[1,1'-biphenyl]-3-yl MIDA boronate 4h
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AstraZeneca

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

ELN Reference: EN07373_90_1 Date: 8" July 2014
Chemist A.Close Analyst: P.Davey

lon Type: ESI +ve Empirical Formula: C20H20BNOG6
Analysis Method: AcidSmin 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

ENO07373/90/1/A.Close

1.83

Xevo G2 QTof
08-Jul-2014

me

T T T 1 Ti
4.25 4.50 4.75 5.00

AstraZeneca

Health Connects Us All




Spectra
MS

ENO07373/90/1/A.Close 08-Jul-2014

ENO7373_90_1 186 (1.862) 1: TOF MS ES+
100 382.1451 1.17e4
MH+
B 2M+H+
763.2831
381.1493|
383.1502 762.2881|764.2902
272.0001 442.1459 612.2003
L e L o e e e s e piea s e e e e e a1V
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 200 950

Elemental Composition Report

Single Mass Analysis
Tolerance = 3.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Monoisotopic Mass, Even Electron lons

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 mbDa PPM DBE Formula

382.1451 382.1462 -1.1 -29 115 C20H21BN O6

MSMS (of (2M+H)+ ion)

ENO07373/90/1/A.Close 08-Jul-2014
ENO7373_90_1 365 (1.854) 3: TOF MSMS 763.29ES+
100+ 382.1451 1.37e3

B\“,

102.0568
383.1542
354.1525
\381.1533\|
O—HL . . S . . . . — n - T L T i J L

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 T T T T
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AstraZeneca

Health Connects Us All



Fragmentation
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2-(2-Fluoro-4-methyl-5-(thiophen-3-yl)phenyl)pyridine 5p
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 1000.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

3 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:16-16 H:0-200 N:1-1 F:1-1 Na:0-2 S:1-1

no sample code

adam4452a 102 (1.382) 1: TOF MS ES+
3.95e+001

— 270.0748

%._

271.0657
1 378.1314
2.2858 0741
1-23'192? 148 5866 24 dzs IREN rll 379.4670 429.3280 N
oL 1 ||' AL IJ 1l | Il | A |||| L .|,“. i '||. 1 ‘Ll - | 1 [ II‘ L ; L : IIIIJI o r|I e lII LIl !II Al I". e ,". | ,IIIII I : Al sz
150 200 250 300 350 400 450 500 550 600 650

Minimum: -1.5
Maximum: 5.0 1000.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula

270.0748 270.0753 -0.5 -1.9 10.5 1.1 Clé H13 N F s



2-Fluoro-4-(pyridin-2-yl)-5-(thiophen-3-yl)benzaldehyde 5b
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FLUORINE_O1
STANDARD FLUORINE PARAMETERS
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Elemental Composition Report

Single Mass Analysis

Tolerance = 1000.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

3 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:16-16 H:0-200 N:1-1 0O:1-1 F:1-1 Na:0-2 S:1-1

09dpsu05

Page 1

adam4453 76 (1.027) 1: TOF MS ES+
4.72e+002
. 284.0551
%_
285.0554
286.0573 292.0611
2770956 2790853 2811761 203.4% | 2870412 2801465  291.1286 .
Dt RN L0 1 T Tt L0 0 0 L UL . L . W 0 . 15 W B
276.0 278.0 280.0 282.0 284.0 286.0 288.0 290.0 292.0
Minimum: -1.5
Maximum: 515 0 1000.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
284.0551 284.0545 0.6 2.1 11.5 0.5 Cle H1I1L N O F S



5-Fluoro-2'-methoxy-2-(thiophen-3-yl)-[1,1'-biphenyl]-4-carbaldehyde 5d
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AC09SU07 MW=312?
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Relative Abundance
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EPSRC National Centre Swansea
LTQ Orbitrap XL
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2-Fluoro-4-(1H-indol-5-yl)-5-(thiophen-3-yl)benzaldehyde 5e
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FLUORINE_O1

-125.62
-125.64
-125.67

STANDARD FLUORINE PARAMETERS :
AC_09DPSU09 ~
A (dd)
-125.64
—I_I_
o
S
30 20 10 -10 20 -30 -40 -50 -60 -70  -80  -90  -100 -110 -120 -130 -140 -150 -160 -170 -180 -190  -200

f1 (ppm)

~500

~450

~400

~350

—300

~250

—200

~150

—100

50

~-50



Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min =-1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

3 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:19-19 H:0-50 N:11 O:1-1 F:11 Na:0-2 S:1-1

0SDPSU10
ADAM4540 35 (0.480) Cm (33:36) 1: TOF MS ES+
6.46e+004
— 344.0505
%.
172.8841
360.1337
322.7804
145.5617 301.1416
106.9946
166.4293 206.1510 229.1391 269.1209 291 1321‘312.1195 ‘
0 [ Loy Loy | . [ I T N PNy e T i s |.|.I. b mifz
USRS W) AT AT 1A AR RN AL TGN LA 10 I A0 G DT A 0L 00 G050 Y LSS RO SN AT S5 LT I TT0
100 120 140 160 180 200 220 240 260 280 300 320 340 360
Minimum: .15
Maximum: 5.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
344.0505 344.0521 -1.6 -4.7 13.5 1361.3 Cl19 H12 N O F Na

S



