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1. Spectral data 'H NMR, " NMR, DEPT and HRMS

2, 4-difluoro-1-nitro-benzene, 1 (DFN Benzene) 'H-NMR.
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2, 4-difluoro-1-nitro-benzene, 1 (DFN Benzene) BC-NMR.
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2,4-difluoro-1-nitro-benzene, 1 (DFN Benzene) DEPT-NMR.
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Product 3a [(2-benzyloxy-4-fluoro-1-nitro-benzene) (O-Bn FNB)] '"H-NMR
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Product 3a [(2-benzyloxy-4-fluoro-1-nitro-benzene) (O-Bn FNB)] C-NMR
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Product 3a [(2-benzyloxy-4-fluoro-1-nitro-benzene) (O-Bn FNB)] DEPT-NMR
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Product 3a [(2-benzyloxy-4-fluoro-1-nitro-benzene) (O-Bn FNB)] HRMS

Sample Name 0-Bn FBN Position P1-A9 Instrument Name Q-TOF LCMS-01 User Name Indira Jyothi
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  23JANZ2014_09.d ACQ Method AZD1979_1.m Comment Acquired Time 1/23/2014 9:18:17 PM
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Product 3b [(4-benzyloxy-2-fluoro-1-nitro-benzene) (O-Bn FNB Isomer)] 'H-NMR
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Product 3b [(4-benzyloxy-2-fluoro-1-nitro-benzene) (O-Bn FNB Isomer)] “C-NMR
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Product 3b [(4-benzyloxy-2-fluoro-1-nitro-benzene) (O-Bn FNB Isomer)] DEPT-NMR
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Product 3b [(4-benzyloxy-2-fluoro-1-nitro-benzene) (O-Bn FNB Isomer)] HRMS
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Inj Vol
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Product 3¢ [(2,4-dibenzyloxy-1-nitro-benzene) (O-Bn Dimer)] 'H-NMR
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Product 3¢ [(2,4-dibenzyloxy-1-nitro-benzene) (O-Bn Dimer)] *C-NMR
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Product 3¢ [(2,4-dibenzyloxy-1-nitro-benzene) (O-Bn Dimer)] DEPT-NMR
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Product 3¢ [(2,4-dibenzyloxy-1-nitro-benzene) (O-Bn Dimer)] HRMS

Sample Name 0-Bn dimer Position P1-pA2 Instrument Name Q-TOF LCMS-01 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  21MAR2014-03.d ACQ Method sciencel.m Comment Acquired Time 3/21/2014 2:55:48 PM
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Product 4a [(4-fluoro-2-methoxy-1-nitro-benzene) (O-Me FNB)] "H-NMR:
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Product 4a [(4-fluoro-2-methoxy-1-nitro-benzene) (O-Me FNB)] *C-NMR:
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Product 4a [(4-fluoro-2-methoxy-1-nitro-benzene) (O-Me FNB)] DEPT-NMR:

O-Me FNB

0.0

"CHy

= Y
g —

<k m
w0 .
o4 07 o
— g

an
C oS

Oct28-2013
3

20131028

=
POLFROG
i i
SOLVENT
NS
300.0 K
.00o0a0o0
00000000
0.00344878 s
0. 00002000 &
CHANNEL £1 =———————

T T T T
140

Pl
(=]
s
(=]
=
=
o
=

120 120 BO 3]




Product 4a [(4-fluoro-2-methoxy-1-nitro-benzene) (O-Me FNB)] HRMS:

Sample Name  0-Ms FEN Position P1-44 Instrument Name Q-TOF LCMS-01 User Name Indira Jyothi
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  23]AN2014 (4.4 ACQ Method AZDI979 1m Comment Acquired Time 1/23/2014 7:43:19 PM
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Product 5a [(2-ethoxy-4-fluoro-1-nitro-benzene) (O-Et FNB)] 'H-NMR
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Product 5a [(2-ethoxy-4-fluoro-1-nitro-benzene) (O-Et FNB)] “C-NMR
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Product 5a [(2-ethoxy-4-fluoro-1-nitro-benzene) (O-Et FNB)|] DEPT-NMR
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Product 5a [(2-ethoxy-4-fluoro-1-nitro-benzene) (O-Et FNB)] HRMS:

Sample Name O-Et FBN Position P1-A5 Instrument Name Q-TOF LCHMS-01 User Name Indira Jyothi
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  23]AN2014 05.d ACT Method AZD1979_1.m Comment Acquired Time 12372014 B:02:17 PM
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Product 6a [(4-fluoro-2-isopropoxy-1-nitro-benzene) (O-iPr FNB)] 'H-NMR
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Product 6a [(4-fluoro-2-isopropoxy-1-nitro-benzene) (O-iPr FNB)] *C-NMR
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Product 6a [(4-fluoro-2-isopropoxy-1-nitro-benzene) (O-iPr FNB)] DEPT-NMR
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Product 6a [(4-fluoro-2-isopropoxy-1-nitro-benzene) (O-iPr FNB)] HRMS

Sample Name

Inj Vol

Data Filename

O-ipr FBN Position P1-A6
1 InjPosition

231AN2014_D6.d ACQ Method AZD1S79_1.m
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Product 7a [(2-tert-butoxy-4-fluoro-1-nitro-benzene) (O-tert. Bu FNB)] '"H-NMR:

L 744
7.729
T 0.5
T.707
7.194
6.862
6.856
6.837
6.830

-

-
]

-
s !

6.770
A
B TH2

6

a]
% |

6.74

6,741
Ls.729
Le.72

O-tert Bu FNB

——1.385
—1.200

Bmﬂ
)

HAME Oct28-2013
EXEN 4
FPROCHO 1
Date 20131028
Time 18.19
INSTROM spect

| DPROBHD 5 mm DUL 13C-1
PULPRGG zg3l
T 32768
SOLVENT cpCcl3
s 1&
Bs o
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.0923444 =sac
RG 90.5
| 60. 800 usec
DE 6.50 osec
TE 300.0¢ K
Bl 2.0000000% sec
TDO 1
e CHANNEL £1  m————
KUC1 1H
Pl 11.25 n=ec
FL1 0.00 dB
PLIW 11. 55487736 W
5FO1 400.1324710 MHz
51 16384
5F 400.1300357 MH=z
WOW EM
S5B 0
LE 0.3F Hz
GB 0
PC 1.00

o A

10

9

8

7

6

5

4 3 2

1 0 ppm



Product 7a [(2-tert-butoxy-4-fluoro-1-nitro-benzene) (O-tert. Bu FNB)] *C-NMR:
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Product 7a [(2-tert-butoxy-4-fluoro-1-nitro-benzene) (O-tert. Bu FNB)] DEPT-NMR:

— 2 (" S i
1
WD — 2 T
g - OO
gt it QRS Sl

o
e

O—tert Bu FNB

O, +0
"N

o

28 72

)

og sec
0.00344B28 sec
0.00002000 sec
1
CHANNEL f] =—————
13C
G9.60 use
13,20 osec

0.00 dB
36.6T7354202 W
100.6228298 MHEz

CHANNEL

usec

usec

11.55467796 W
0.22843242 W




Product 7a [(2-tert-butoxy-4-fluoro-1-nitro-benzene) (O-tertz. Bu FNB)] HRMS:

Sample Name O-tert Bu FBN Position P1-A7 Instrument Name Q-TOF LCMS-01 User Name Indira Jyothi
Inj Vol i InjPosition SampleType Sample IRM Calibration Status Success
Data Filename 23]AM2014 07.d ACDQ Mathod AZD1979 1.m Comment Acquired Time 1/23/2014 2:40:18 PM
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Product 8a [(4-fluoro-1-nitro-2-phenoxy-benzene) (O-Ph FNB)] "H-NMR:
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Product 8a [(4-fluoro-1-nitro-2-phenoxy-benzene) (O-Ph FNB)] "C-NMR:
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Product 8a [(4-fluoro-1-nitro-2-phenoxy-benzene) (O-Ph FNB)] DEPT:
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Product 8a [(4-fluoro-1-nitro-2-phenoxy-benzene) (O-Ph FNB)] HRMS:

Sample Name O-Ph FBN Position P1-AR Instrument Name Q-TOF LCMS-01 User Name Indira Jyothi
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename 23JAN2014_08.d ACT Method AFD979_1.m Comment Acquired Time 1/23/2014 3:55:16 PM
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Product 9a [(2-benzylsulfanyl-4-fluoro-1-nitro-benzene) (S-Bn FNB)] "H-NMR:
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Product 9a [(2-benzylsulfanyl-4-fluoro-1-nitro-benzene) (S-Bn FNB)] “C-NMR:
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Product 9a [(2-benzylsulfanyl-4-fluoro-1-nitro-benzene) (S-Bn FNB)] DEPT:
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Product 9a [(2-benzylsulfanyl-4-fluoro-1-nitro-benzene) (S-Bn FNB)] HRMS:

Sample Name 5-Bn FBN Position P1-B2 Instrument Name -TOF LCMS-01 User Name Indira Jyothi
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  2314N2014_11.d ACTQ Method AZD1979 1.m Comment Acquired Time 1/23/2014 9:56:13 PM

x10 5 |+ Scan (13.031 min} 23JAN2014_11.d
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Product 10a [(4-fluoro-1-nitro-2-phenylsulfanyl-benzene) (S-Ph FNB)] 'H-NMR:
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Product 10a [(4-fluoro-1-nitro-2-phenylsulfanyl-benzene) (S-Ph FNB)] "C-NMR:
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Product 10a [(4-fluoro-1-nitro-2-phenylsulfanyl-benzene) (S-Ph FNB)] DEPT-NMR:
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Product 10a [(4-fluoro-1-nitro-2-phenylsulfanyl-benzene) (S-Ph FNB)] HRMS:

Sample Name S-Ph FEN Position P1-B1 Instrument Name Q-TOF LCMS-01 User Name Indira Jyothi
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename 231AN2014_i0.d ACQ Method AZD1STS 1.m Comment Acquired Time 1/23/2014 9:37:14 PM

%10 5 |+ Scan (13.500 min) 23JAN2014_10.d
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Product 11a [(N-benzyl-5-fluoro-2-nitro-aniline) (N-Bn FNB)] 'H-NMR:
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Product 11a [(N-benzyl-5-fluoro-2-nitro-aniline) (N-Bn FNB)] "C-NMR:
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Product 11a [(N-benzyl-5-fluoro-2-nitro-aniline) (N-Bn FNB)] DEPT-NMR:
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Product 11a [(N-benzyl-5-fluoro-2-nitro-aniline) (N-Bn FNB)] HRMS:

Sample Name N-En FNB Position P1-A3 Instrument Name Q-TOF LCMS-01 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  21MARZD14-04.d ACT Method sciencel.m Comment Acquired Time 3212014 3:14:39 PM

x10 5 |+ Scan (8.526 min) 21MAR2014-04.d
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Product 12a [(4-(5-fluoro-2-nitro-phenyl)morpholine) (N-Morph FNB)] 'H-NMR:
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Product 12a [(4-(5-fluoro-2-nitro-phenyl)morpholine) (N-Morph FNB)] *C-NMR:
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Product 12a [(4-(5-fluoro-2-nitro-phenyl)morpholine) (N-Morph FNB)] DEPT-NMR:
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Product 12a [(4-(5-fluoro-2-nitro-phenyl)morpholine) (N-Morph FNB)] HRMS:

Sample Name HN-Morph FBN Position P1-B3 Instrument Name Q-TOF LCMS-01
Inj Vol 1 InjPosition SampleType Sample
Data Filename  23JAN2014 12.d ACQ Method AZD1973_1.m Comment
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Product 13a [(N-butyl-5-fluoro-2-nitro-aniline) (N-Bu FNB)] '"H-NMR:
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Product 13a [(N-butyl-5-fluoro-2-nitro-aniline) (N-Bu FNB)] *C-NMR:
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Product 13a [(N-butyl-5-fluoro-2-nitro-aniline) (N-Bu FNB)] DEPT:
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Product 13a [(N-butyl-5-fluoro-2-nitro-aniline) (N-Bu FNB)] HRMS:

Sample Name M-nBu FNE Position P1-a4 Instrument Name Q-TOF LCMS-01 Usar Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  21MAR2014-05.d ACT Method sciencel.m Comment Acquired Time 3212014 3:33:33 PM

<10 5 |+ Scan (2.228 min) 21MAR2014-05.d
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Product 14a [(5-fluoro-2-nitro-N-(1-phenylethyl)amine) (N-PEA FNB)] 'H-NMR:
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Product 14a [(5-fluoro-2-nitro-N-(1-phenylethyl)amine) (V-PEA FNB)] *C-NMR:
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Product 14a [(5-fluoro-2-nitro-N-(1-phenylethyl)amine) (V-PEA FNB)] DEPT-NMR:
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Product 14a [(5-fluoro-2-nitro-N-(1-phenylethyl)amine) (N-PEA FNB)] HRMS:

Sample Name M-PEA FNB Position Pi-Cs Instrument Name O-TOF LCMS-01 User Name
Inj Vol -1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename 20140326 _030.d ACQ Method BEH- Comment N-PEA FNB Acquired Time 3/26/2014 5:10:52 PM
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Product 15a [(tert-butyl 4-(5-fluoro-2-nitro-phenyl)piperazine-1-carboxylate) (N-Boc Piperazine FNB)] 'H-NMR:
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Product 15a [(tert-butyl 4-(5-fluoro-2-nitro-phenyl)piperazine-1-carboxylate) (N-Boc Piperazine FNB)] *C-NMR:
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Product 15a [(tert-butyl 4-(5-fluoro-2-nitro-phenyl)piperazine-1-carboxylate) (N-Boc Piperazine FNB)] DEPT-NMR:
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Product 15a [(tert-butyl 4-(5-fluoro-2-nitro-phenyl)piperazine-1-carboxylate) (N-Boc Piperazine FNB)] HRMS:

Sample Name MN-Boc pip FMNE Position P1-A6 Instrument Name Q-TOF LCMS-01 User Name
Inj Vol -t InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  21MAR2014-07.d ACT) Method sciencel.m Commeant Acquired Time 3/21/2014 4:11:22 PM
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2. Solvent Screening in Method-A

Reaction profile in Toluene (Method-A)
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Bnalysis Method
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Reaction profile in Tetrahydrofuran (Method-A):
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Reaction profile in Acetonitrile (Method-A):

Data File CI\CHEM3Z\ . _CDZ\KOW
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Reaction profile in N-Methyl Pyrrolidone (Method-A):
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Reaction profile in Dimethyl acetamide (Method-A):
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Reaction profile in Dimethyl formamide (Method-A):
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Reaction profile in Dimethyl sulfoxide (Method-A):
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3. Solvent Screening in Method-B

Reaction profile in Toluene at 0 °C(Method-B):
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Reaction profile in Toluene at 22 °C(Method-B):
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Reaction profile in Tetrahydrofuran at 0 °C (Method-B):
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Reaction profile in Acetonitrile at 0 °C (Method-B):
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Reaction profile in N-Methyl pyrrolidone at 0 °C (Method-B):
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Reaction profile in Dimethyl acetamide at 0 °C (Method-B):
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Reaction profile in Dimethyl acetamide at 22 °C (Method-B):
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Reaction profile in Dimethyl formamide at 0 °C (Method-B):
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Reaction profile in Dimethyl sulfoxide at 22 °C (Method-B):
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4. Role of potassium ion (HPLC Chromatograms)

Reaction profile KO7Bu without 18-crown-6 (Method-A)
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Reaction profile KOsBu with 18-crown-6 (Method-A)
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Reaction profile KOsBu with 18-crown-6 (Method-B)
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5. Reaction profile for O, S, NV -nucelophiles (HPLC Chromatograms)

3a-Reaction profile (Method-A)
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3a-Reaction profile (Method-B)
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4a-Reaction profile (Method-A)
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4a-Reaction profile (Method-B)
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5a-Reaction profile (Method-A)
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5a-Reaction profile (Method-B)
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6a-Reaction profile (Method-A)
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6a-Reaction profile (Method-B)
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7a-Reaction profile (Method-A)
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7a-Reaction profile (Method-B)
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Sample Name: §-Ph FHB-Toluene-Method-1
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8a-Reaction profile (Method-B)
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