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Spectras ('"H NMR, 13C NMR, DEPT and HRMS) of synthesized products

TH NMR of 1-(1,4-dioxan-2-yl)iso-quinoline (3aa)
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13C NMR of 1-(1,4-dioxan-2-yl)iso-quinoline (3aa)
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HRMS of 1-(1,4-dioxan-2-yl)iso-quinoline (3aa)

Qualitative Compound Report
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'TH NMR of 1-(tetrahydrofuran-2-yl)
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13C NMR of 1-(tetrahydrofuran-2-yl)iso-quinoline (3ab)
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HRMS of 1-(tetrahydrofuran-2-yl)iso-quinoline (3ab)

Qualitative Compound Report

Data File F-12.1d1.d Sample Name F-12

Sample Type Sampie Pasition Wial 3

Instrument Name Tnstrument 1 User Name AN
Acg Method wishal_12-01-13.m Acquired Time 11-02-2015 P 3:11:01

IRM Calibration Status iR oA Methad daily_repart.m _N
Comment

Sample Group Info.

Acquisition SW 5200 series TOF/6500 series

Version Q-TOF B.05.01 {B5125) O

Compound Table

MFG DRT
Compound Label RT Mass Farmula MFG Formula {ppm} DB Formula
Cpd 30 CIIHIIN O 0.276 1990998 CIZHIINO CIIHIZND -0.33 CI3HI3IN O

Compound Label mir RT Algorithm Mass
Cpd 30: CL3HIZNO 200.107 0.276 Fnd by Molecular Feature 199.0998

MFE MS Spectrum
x10 & |Cpd 30: C13 H13 N O: +ES| MFE Spectrum (0.102-0.802 min) Frag=135.0V F-12.1d1.d

o
2
Sz
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15 =
=
o
1
0s

150 200 250 300 350 400 450 500 S50 600 &50 700 750 B00 850 900 950
Counts vg. Mass-to-Charge (rm/z)

MS Spectrum Peak List

mSr z |Abund Formula Ton
200.107) 1 2026024.13 |CI3IHIAN O (M+H)+
2001.1107) 1 2B6573.25 |CI3IHIAN O (M+H)+
W0E1134| 1 21760.46 |C13I H14 N O (M+H}+
Predicted Isotope Match Table
Isotope mSr Cale m/'z Diff (ppm)  |Abund %% Cale Abund %% Abund Sum %% ‘Calz Abund Sum
1 200. 107 200,107 0.1 100 100 86.79 86.34
2 201.1107 201.1102 -2.3 i4.14 14.62 iz.28 12.63
3 2021134 202.1131 =1.42 L.07 1.2 0.93 1.03
«= End OF Regort -
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'TH NMR of 1-(tetrahydro-2H-pyran-2-yl)
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13C NMR of (+)-1-(tetrahydro-2H-pyran-2-yl)iso-quinoline (3ac)
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HRMS of 1-(tetrahydro-2H-pyran-2-yl)iso-quinoline (3ac)

Qualitative Compound Report

Data File E-102.d Sample Name E-102
Sample Type Sample Position wvial &
Instrument Name Instrument 1 User Name X
Acq Method wishal_12-01-13.m Acquired Time 10-02-2015 P 12:14:39
IRM Calibration Status BT oa Method daily_report.m ~N
Comment
Sample Group Info. 0
Acquisition SW 6200 series TOFFES00 series
Version Q-TOF B.05.01 (B5125)
Compound Table
MFGE CIIF
Compound Label AT Mass Formula MFG Formula {ppm) DB Formula
Cpd 26: C14 HISN O 0.277 213.1167 Cl4 HIS NGO CI4HISN O -6.0% CI4HISND
Compound Label myr RT Algorithm Mass
Cpd 28: C14 HISN O 214.1238 0.277  Find by Molecular Feature 213.1167
MFE MS Spedtrum
10 6 |Cpd 28: C14 H15 N O: +ESI MFE Spectrum (0.161-0.711 min) Frag=135.0V E-102.d
]
5
4 - 15
3 |
2 |
1 |
o !
150 200 250 300 350 400 450 500 550 600 650 700 750 B0O0 850 $00 950
Counts vs. Mass-to-Charge (m'z)
MS Spectrum Peak List
miE z |Abund Formula Ion
214.1236] 1 G378150.5 |C14 H16 N O (MeH)+
215.1282] 1 G57703.69 |[C14 HIEN O {M+H)+
216.01312] 1 78051.56 |[C14 HIE N O [M+H)+
217.1314] 1 7213.03 |C14 H1IE N O {MeH)+
Predicted Isotope Match Table
Isotope myT Calc mjz Diff (ppm) | Abund %% Calc Abund %% Abund Sum % Calc Abund Sum %o
1 214.1338 214,135 -5.27 100 100 85.95 85.34
2 2151282 215,1259 -10.9 15.02 15.73 12.91 13.42
3 2161312 216.1788 -11.4 1.22 136 105 L.16
4 2171314 217.1315 0.35 0.11 0.08 0.1 0.07
--- End OF Repart -

Agllent Technologies Page 1 of 1 Printed at: 2:26 PM on:10-02-2015
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'TH NMR of 1-(5-methyltetrahydrofuran-2-yl)

ToE

80'T
m
[ <
-
E
a
=]
[
4v.¢|
in
[ <+
9
M
0L'L08Z
v 'S182
09'2282 | ~
FS
E
(=9
o]
| =&
ed'1e6z | 7
'BEBT
Z'WEZ |
F s

L

FLET
8€'T
2€'T
L6ET
LT
Feot
LesT
SLT
9T
LT
a1
6.1
18T

0 05 0.0

1

30 25 20 15

35

5.5 5.0 4.5 4.0
f1 (ppm)

75 7.0 6.5 6.0

8.0

8.5

11



(3ad)

line

iso-quino

13C NMR of 1-(5-methyltetrahydrofuran-2-yl)
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HRMS of 1-(5-methyltetrahydrofuran-2-yl)iso-quinoline (3ad)

Qualitative Compound Report

Data File E-97(2).d Sample Name E-97(2)
Sample Type Sample Position Vial 12
Instrument Name Instrument 1 User Name
Acq Method vishal_12-01-13.m Acquired Time 07-02-2015 PM 12:22:55 X
IRM Calibration Status Bl NS oA Method daily_report.m N
Comment =
Sample Group Info. o
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125)
Commund Table
MFG DITT
Compound Label RT Mass Formula MFG Formula {ppm) DB Formula
Cpd 29: Cl4 HISN O 0.279 213.1157 Cl4HISNO Cl4HISNO -1.61 Cl14HISNO
Compound Label m/z RT Algorithm Mass
Cpd 25: C14 HISN O 214,1232 0.279  Find by Molecular Feature 213.1157
MFE MS Spectrum
x10 4 |Cpd 29: C14 H15 N O; +ESI MFE Spectrum (0.088-0.455 min) Frag=135.0V E-97(2).d
[e]
8=
2 e
=L
=
15 “‘IG
g |
0.5 !
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z_|Abund Formula Ton
214.1232] 1 23281.37 |C14 HI6 N O (M+H)+
215.1259] 1 3570.55|C14 HIE N O (M+H)+
216.1257] 1 1117.32|C14 HI6 N O (M+H)+
Predicted Isotope Match Table
Isotope m/z Calcmjz Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 214.1232 214.1226 -2.57 100 100 83.24 85.4
2| 215.1259 215.1259 -0.29 15.34 15.73 12.77 13.43
3 216.1257 216.1288 14.12 4.8 1.36 3.99 1.16
--- End Of Report ---

Agilent Technologies Page 1 of 1 Printed at: 12:29 PM on:07-02-2015
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THNMR of 1-(2-methyltetrahydrofuran-2-yl)
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13C NMR of 1-(2-methyltetrahydrofuran-2-yl)iso-quinoline (3ad’)
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HRMS of 1-(2-methyltetrahydrofuran-2-yl)iso-quinoline (3ad’)

Qualitative Compound Report

Data File E-97(1).d Sample Name E-97(1)
Sample Type Sample Position wial 9 AN
Instrument Name Instrument 1 User Name
Acq Method vishal_12-01-13.m Acquired Time 09-02-2015 PM 12:33:25 — N
IRM Calibration Status SRS TR oA Method daily_report.m
Comment
Sample Group Info. O
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125)
Compound Table
DMpPOou N MFG Diff
C Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 14: C14 HISN O 0.273 213.1153 C14 HIS N O Cl14HISN O 0.4 Cl4HISNOQ
Compound Label m/z RT 'Algorithm o Mass
Cpd 14: C14 HISN O 214.1226 0.273  Find by Molecular Feature 213.1153
MFE MS Spectrum
x10 4 |Cpd 14: C14 H15 N O: +ESI MFE Spectrum (0.207-0.490 min) Frag=135.0V E-97(1).d
o
3 g=
e
2.5 - | T
o=
2 SR &
1.5 % o
1 '_'-‘: =
o L
0.5 -]
o 13
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z_|Abund Formula Ion
214.1226] 1 3191055 |C14 HI6 N O (M+H)+
215.1258| 1 5780.93 |Cl4 HI6 N O (M+H)+
216.127| 1 712.02|C14 HI6 N O (M+H)+
427.238| 1 353.65 |C28 H31 N2 02 (2ZM+H)+
Predicted Isotope Match Table
Isotope m/z Calc m/z Diff (ppm) [Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 214.1226 214.1226 0.22 100 100 83.09 85.4
2 215.1258 215.1259 0.42 18.12 15.73 15.05 13.43
3 216.127 216.1288 8.18 2.23 1.36 1.85 1.16
--- End OF Report ---

Agilent Technologies Page 1 of 1 Printed at: 2:43 PM on:09-02-2015



TH NMR of 2-(1,4-dioxan-2-yl)-4-methylquinoline (3ba)
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13C NMR of 2-(1,4-dioxan-2-yl)-4-methylquinoline (3ba)
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HRMS of 2-(1,4-dioxan-2-yl)-4-methylquinoline (3ba)

Qualitative Compound Report

Data File E-174.d Sample Name E-174
Sample Type Sample Position Vial 7
Instrument Name Instrument 1 User Name
Acg Method wishal_12-01-13.m Acguired Time 04-02-2015 PM 1:32:13
IRM Calibration Status DA Method daily_repart.m X
Commant
o
Sample Group Info. N
Acquisition SW 6200 serbes TOF/6500 series
Version Q-TOF B,05.01 (B5125) O
Compound Table
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 14: C14 H15 N 02 0.286 279.1105 Cl14 H15 N 02 C14 HI5 N 02 -0.54 C14 HI5 N 02
Compound Label myz RT Algorithm Mass
Cpd 14: C14 H15 N 02 230.1177 0.2686 Find by Molecular Feature 229.1105
MFE M5 Spectrum
x10 & |Cpd 14: C14 H1S N O2: +ESI MFE Spectrum (0.197-0.564 min) Frag=135.0V E-174.d
&
1.4 =L
1.2 =
0.8 =
0.6
0.4 i
0.2
150 200 250 300 350 400 450 500 550 GO0 650 700 750 BOO 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
myr z |Abund Formula Ton
2300077 1 1499503, 75 |C14 H16 N 02 (M+H)+
231.1215( 1 216100.36 [C14 H16 M 02 (M +H )+
232.1739( 1 2290555 |C14 HI6 N O2 [M+H )+
233.128] 1 1625 [C14 HIE N O2 (M+H)+
Predicted Isotope Match Table
Isotope miE Cale m/z DAY (ppem) Abund % Cale Abund % Abund Sum % Calc Abund Sum %
1 230.1177 230.1176 -0.61 100 100 26,17 B5.14
2 3311215 2311208 3.4 14.41 15.77 12.42 13.42
3 32,1239 232.1235 -2| 1.53 1.57 132 1.34
4 33128 233.126 -8.19 0.1 0.1z 0.1 0.1
End OF Report

¥+ Mgilent Technologies Page 1 of 1 Printed at: 2:58 PM on:04-02-2015



'"H NMR of 4-methyl-2-(tetrahydrofuran-2-yl)quinoline (3bb)
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13C NMR of 4-methyl-2-(tetrahydrofuran-2-yl)quinoline (3bb)
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HRMS of 4-methyl-2-(tetrahydrofuran-2-yl)quinoline (3bb)

Qualitative Compound Report

Data File E-178d Sample Name  E-178
Sample Type Sample Pasition Wial 8
Instrument Name Imstrurnent 1 User Mame
Acqg Methad wishal_12-01-13.m Aequired Time 04-02-2015 PM 1:36:30 AN
IRM Calibration Status i oA Method daily_report.m
Comment P (o)
N
Sample Group Info.
Acquisition SW 6200 serles TOF/B500 series
Version Q-TOF B.05.01 {B5125)
Compound Table
MFG DIt
i d Label RT Mass Formula MFG Formula (ppm} DB Formula
Cpd 29: C14 HISN O 0.268 2131156 Cl4 HISH O 3 CI4HISNO -1. 1| C14 H15 N O
Compound Label miz RT  Algorithm Mass
Cpd 29: CI4 HIS N O 2141227 0.288  Find by Molecular Feature 213.1156
4
MFE MS Spedtrum B
xip 6 [Cpd 28: C14 H15 N O: +ESI MFE Spectrum (0.135-0.635 min) Frag=135.0% E-178.d
A
=
25 _Rj_ o
<[E
2 o =
1.5 -
1
0.5
150 200 250 300 350 400 450 500 550 GO0 650 700 V50 BOQ 850 900 S50
Counts vs, Mass-to-Charge (m/z)
MS Spectrum Peak List
mir z_|Abund Formula Ton
2227 1 2705281 |£14 H16 N O (M+H)+
2151271 1 AQ4520.72 |C14 H1IE N O {M#H)+
216,799 1 3147853 [C14 HIE N O (M+H)+
217.1315] 1 2550.66 [C14 HIG N O (M +H)+
Predicted Isotope Match Table
ol Cale mjz Diff {ppm) Abund % Calc Abund % Abund Sum % Cale Abund Sum %o
1 2141227 214,1236 -0.43 100 100 B5.05 B5.34
2 2151271 215.1259 -5.86 14.95 15.73 12.87 13.42
3 216,124 216.1268 -5,32 116 1.36 L 1.16
4 217.1315 217.1315 -0.03 0.1 008 Q.08 0.07
—- End OF Report —

Agilant Technologies Page 1af 1 Printed at: 2:52 PM on:04-02-2015




'TH NMR of 4-methyl-2-(tetrahydro-2H-pyran-2-yl)quinoline (3bc)
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13C NMR of 4-methyl-2-(tetrahydro-2H-pyran-2-yl)quinoline (3bc)
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HRMS of 4-methyl-2-(tetrahydro-2H-pyran-2-yl)quinoline (3bc)

Qualitative Compound Report

Data File E-177.d Sample Name E-177
Sample Type Sample Position vial 13
Instrument Name Instrurment 1 User Name
Acg Method vishal_12-01-13.m Acquired Time 04-02-2015 PM 2:02:33
IRM Calibration Status DA Mathod daily_repad.m
Commant N
=z (0]
Sampla Group Info. N
Acquisition SW 6200 series TOF/G500 series
Version Q-TOF B.05.01 (B5125)
Compound Table
G Gifr
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 28: CAISHITN O 0.29 227.1313 CISHIZ?NO CISHI7H O -1.18 CISHIZNO

Compound Label myr RT Algorithm Mass

Cpd 28: CISHIZ N O

MFE MS Spectrum

10 & |Cpd 28: C15 H17 N D: +E81 MFE Spectrum (0.118-0.819 min) Frag=135.0v E-177.d

l

228.1386 0.29

Find by Malecular Feature 227.1313

150 200 250 300 350 400
Co

MS Spectrum Peak List

450 500 550 600 650 700 750 800 850 9S00 950
unts vs. Mass-to-Charge (mJz)

mST z |Abund Formula Ion
228.1386] 1 2024985 |C15 HIB N O {M+H)#
320.1416| 1 324460.34 |C15 HIEN O (M+H)+
230.1442 | 1 26987.7 |C15 H1IB N O M+ H) #
2311471 1 2E06.02 |C1S HIBN O (M+H)+
Predicted pe Match Table
Isotope myr Calc myz Diff {(ppm) Abund %o Calc Abund % Abund Sum %@ Calc Abund Sum %6
1 22B.1386 22E.1383 -1.33 100 100 85.11 84,41
2 229.1416 320.1415 -0.44 16.02 16.83 13.64 14.21
3 2301442 7301445 1.16 1.33 1.53 1.13 1.29
4 2311471 231.1473 .56 0.14 f.1 0.12 .08
=ee End Of REPOrT «=

¥ Agilent Technologies

Page 1 of 1 Printed at: 2:59 PM on:04-02-2015
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'TH NMR of 2-(1,4-dioxan-2-yl)quinoline (3ca)
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13C NMR of 2-(1,4-dioxan-2-yl)quinoline (3ca)
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HRMS of 2-(1,4-dioxan-2-yl)quinoline (3ca)

Qualitative Compound Report

Data File E-134(T).d Sampla Name E-134(T)
Sample Type Sample Position wial 7
Instrument Name Instrument 1 User Name AN
Acq Method wishal_12-01-13.m Acquired Time 10-02-2015 PM 12:23:21
IRM Callbration Status SO o Methad gaily_report.m N/ o}
Comment j
Sample Grou Info. 0

P
Acquisition SW G200 series TOFSESD] series
Vaersion Q-TOF B.05.01 (B5125)
Compound Table

HFG OHT
nd Label RT Mass Formula MFG Farmula __(ppm) DB Formula
Cpd 33: €13 H13 N O2 028 215.0978 C13 HIZ N 02 C13HII N O2 -14.76 CL13 H13 N 02

Compound Label miz RT Algorithm Mass

Cpd 33: C13HI3 N O2 216,105 0.28 Find by Malecular Feature 2150978

MFE MS Spectrum

xi0 6 Cpd 33: C12 H13 N ©2: +ESI MFE Spectrum {0.183-0 683 min) Frag=135.0% E-134(l).d
1.4 =
1 T
Tam
o8 & 5
06 | g
o~
44 ! 25
0.2 | “m
| (=
150 200 250 300 350 400 450 500 550 600 650 70O 750 800 850 00 350
ounts vs. Mass-to-Charge (miz)
MS Spectrum Peak List
mir 2 |Abund Formula Ion
216.1050 1 137320088 [C13 H1d4 N OZ (M+H)+
2171086 1 204459108 IC13 H14 N OZ (M+H)+
21811170 1 1E587.9 |C13 H14 N O2 (M+H)+
2191126 1 3300.62 [C13 H14 N 02 {M+H)+
4312002 | 1 +40.42 |C26 HI7 N2 04 {ZM+H)+
Predicted Isotope Match Table
Isotope myz Cale m/z Ditf (ppm)  [Abund % | Calc Abund % [Abund Sum % €alc Abund Sum %
1 216.105 216,1019 -14.43 100) 100 85,84 86,08
2 2171086 217.1051 -16.15 14.89 14.66 12.78 12.62
3 Z18.1117 £18.1077 -18.06 1.36 1.41 1.17 1.21
] 219,115 219.1103 -10.58 0.24 0.1 (3] 0.09
--- End OF Report —

‘i Agilent Technologies Page 1 of 1 Printed at: 2:28 PM on:10-02-2015



'TH NMR of 4-(1,4-dioxan-2-yl)quinoline (3ca’)
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13C NMR of 4-(1,4-dioxan-2-yl)quinoline (3ca’)
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HRMS of 4-(1,4-dioxan-2-yl)quinoline (3ca’)

Qualitative Compound Report

Data File E-134(11).d Sample Name E-134{11)
Sample Type Samgle Position wial 9 1)
Instrument MName Instrument 1 User Name
Aeg Methad vishal_12-01-13.m Acquired Time  04-02-2015 PM 1:40:48 0O
IRM Calibration Status DA Method daily_repart.m
Comment
X
Sample Group Info. _
Acquisition SW 6200 series TOF/E500 series N
Version Q-TOF B.05.01 (B5125)
Compound Table
HFG D
Compound Label RT Mass Formula MFG Formula (ppm} DB Formiula
Cpd 11: C13HIZ N O2 0.238 215.0969 CIZHIIN 02 CI3HIIN 02 -10.54 CLIHIINO2
Compound Label miz RT Algorithm Mass
Cpd11: CI3HI3INOZ2  216.1042 . 0.288 Find by Molecular Feature 215.0965%
MFE M5 Spectrum
%10 6 |Cpd 11: C13 H13 N 02: +ESI MFE Spectrum (0.178-0.612 min) Frag=135.0v E-134{11).d
o .
o
©a
0.8 2=
T
0.6 Fim
L=
04
0.2
150 200 250 300 350 400 450 500 550 600 650 700 750 800 B850 900 950
Counts vs. Mass-1o-Charge (m'z)
M5 Spectrum Peak List
mE z i.and Formula [ton
2060042 1 924414 |C13 H14 N 02 M+H)+
2171076 1 133205.89 |C13 H14 N 02 M
JIE. 1093 1 12304.54 [C13 H14 N Q2 (M +H)+
2191123 1 975,17 |C13 Hi4 N 02 |_{_r-1+H:|+
Predicted Isotope Match Table
Isotope m/r Cale myjz Diff (ppm) Abund %% Cale Abund % Abund Sum % Calc Abund Sum %
i 2161042 2161018 1042 100 100 B4 86.08
2| 217.1076 217.1051 -11.29 14.3 14.66 12.36 1262
3 21E.1093 218.1077 =7.11 1.33 1.41 1.15 1.21
4 215.1123 219.1103 -9.02 0.11 0.1 0.0% 0.09
-~ End OFf Report =
Agilent Technologies Page 1 of 1 Printed at: 2:47 PM on:04-02-2015
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TH NMR of 2-(tetrahydrofuran-2-yl)quinoline (3cb)
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13C NMR of 2-(tetrahydrofuran-2-yl)quinoline (3cb)

DEPT of 2-(tetrahydrofuran-2-yl)quinoline (3cb)
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HRMS of 2-(tetrahydrofuran-2-yl)quinoline (3cb)

Qualitative Compound Report

Data File E-142{0).d Sample Name E-142(1)
Sample Type Sample Pasition ial 14
Instrumeant MName Instrurment 1 User Mame
Acq Method vishal _12-01-13.m Acquired Time 04-02-2015 PM 2:06:51
TRM Callbration Status B oA Method daily_report.m
‘Comment X
= O,
Sample Group Infa. N
Aoquisition SW 6200 series TOFfS500 series
Version Q-TOF B.05.01 (B5125)

Compound Table

MFG T
Compound Label RT Mass Farmula MFG Farmula {ppm) DE Farmula
Cpd 13 CIIHIANG 0,291 199.0991 CIZHIANG CI3HIAN O 295/ CIAHIAND
Compound Label S RT Algorithm Mass
Cpd 13: CI3HIANO 200, 1064 0.291  Find by Molecular Feature 199.0991
MFE M5 Spectrum .
w10 4 [Cpd 13: C13 HI13 N O +ES1 MFE Spectrum (0.049-0.517 min) Frag=135.0V E-142{l).d
2]
3] § 1
-
¥ =
' 8o
o
3
2
1
o
150 200 250 300 350 400 450 500 S50 600 650 700 750 800 850 H00 950
Counts vs, Mass-to-Charge {m/z)
M5 Spectrum Peal List
mir z |Abund Formula Ton
200.1064] 1 GOO0E.23 |C13 H14 N O (M+H)+
2011008 1 B546.98 [C13 H14 N O (M+H) =
2021104] 1 1106 [C13 H14 N O (M+H}+
Predicted Isotope Match Table
Isotope m/z Calc mjz Diff (ppm) Abund %o Calc Abund % Abund Sum % Calc Abund Sum %
1 200.1064 200.107 489 100 100 86,14 86,34
F] 2011098 201.1102 207 14,24 14.62 1227 12.63
3 202.1104 202.1131 1293 1.584 1.2 1.59 1.03
=== End OF Repart —-

Agilent Technologies Page 1 of 1 Printed at: 2:39 PM on:04-02-2015



'TH NMR of 4-(tetrahydrofuran-2-yl)quinoline (3cb’)
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13C NMR of 4-(tetrahydrofuran-2-yl)quinoline (3cb’)
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HRMS of 4-(tetrahydrofuran-2-yl)quinoline (3cb’)

Qualitative Compound Report

Data File E-142(IT).d Sample Name E-142(II)
Sample Type Samgple Pesition vial 16
Instrumént Name Instrument 1 User Name O
Aicqg Method vighal_12-01-13.m Acquired Time 12-01-2015 PM 1:47:20
IRM Calibration Status DA Method daily_report.m
Comment
X
Sample Group Infa.
Acquisition SW G200 series TOFES0D series “
Version Q-TOF B.05.01 (B5125) N
Compound Table
FFG GAT
Compound Label RT Mass Formula MFG Fermula {ppm) DB Farmula
Cpd 92 CI3HIIN O 0.605 1§9.1015 CIZHIIND CIZHIINO =9,09 C13HIIN O
Compound Label myr RT Algorithm Mass
Cpd 52: CI3HI3IN O 200.1088 0.805  Find by Molecular Feature 199.1015
MFE MS Spectrum
x10 3 |Cpd 82: ©13 H13 N O; +ESI MFE Spectrum (0.562-0.746 min) Frag=135.0V E-142(/).d
=]
14 =
1.2 =4
1 =
g
0.8 e
(X3
0.4
[+
4]

150 200 250 300 350 ¢Dgﬁ450 500 550 600 650 700 750 BOO BSO 900 950

umts w3, Mass-to-Charge (mfz)

|Fnrmula

MS m Peak List
mST | z |.l.bund
200.1088] 1 | 144626 [C13 H14 M O

|
(M+H)+ |

Predicted Isotope Match Table

Isotope m/z Calc mfz | Diff (ppm) [Abund 8% |calc Abund % [Abund Sum % [calc Abund Sum @ |
| 1| 20008 200.107 9.05] 100] 100] 100] 100]
~-- End Of Report —

Agilent Technalogies

Page 1 of 1

Printed at: 2:27 PM on:12-01-2015



'TH NMR of 2-(1,4-dioxan-2-yl)pyridine (3da)
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13C NMR of 2-(1,4-dioxan-2-yl)pyridine (3da)
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HRMS of 2-(1,4-dioxan-2-yl)pyridine (3da)

Qualitative Compound Report

Data Flle E-143(1).d Sample Name E-1431)
Sample Type Sample Pasition Wial 4
Instrument Name [nstrument 1 User Name
Acg Method wvishal_12-01-13.m Acquired Time 25-12-2014 PM 5:48:39 AN
IRM Calibration Status _ DA Method daily_report.m |
Comment _ e}
Sample Group Info.
Acquisition SwW 6200 series TOF/E5S00 serbes
Version 0-TOF B.05.01 (B5125) (e}
Compound Table
MFG DI
Compound Label RT Mass Farmula MFG Formula {ppm} DB Formula
Cpd 10: 03 H1L N O2 0.292 165.0763 ©3 H1L N 02 I HIL N OZ 0.67 COHIL N O2

Compound Label myir RT Algorithm Mass

Cpd 10: C8 H11 N O2

166.0861 0.292  Find by Molecular Feature 165.0789

x10 & |Cpd 10: C8 H11 N O2: +ESI MFE Spectrum (0. 198-0.748 min) Frag=135.0V E-143(l).d

MFE M5 Spectrum
=&
2 §§
8z
15 Ta
1
0.5
|
(1]

MS Spectrum Peak List

150 200 250 300 250 400 450 500 550 600 &S50 700 750 &00 850 900 950
Gounts vs. Mass-o-Charge (miz)

"z z |Abund Farmula Ian
166.0851] 1 2240720.75 |09 H1Z N 02 (M+H)+
16709 1 209115.8 |C9 H12 N 02 (M+HI+
168.0521) 1 13591.96 |C8 HI2 N 02 (M+H)+
165.0956) 1 156561 |C9 H12 N O2 (M+H)+

Predicted Isotope Match Table

[1sotope miz calc m/z Diff (ppm) |Abund % |Calc Abund % _ [Abund Sum % Calc Abund Sum %
1 166.0861 166.0853 1.09 100/ 10| 90.9 89.88
z 167.09 167.08%4 36 5.33 1031 8.48 9.27
3 1680821 16E.0916 3.1 061 0.59 0.56 0.8
4 1600956 1650542 -8.52 007 0.06 0.06 0.05
+== End OF Repoet —
Aoilent Nechmologiay Fage 1 of 1 Printed at: 10:11 AM on:29-12-2014
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'TH NMR of 4-(1,4-dioxan-2-yl)pyridine (3da’)

- 9E'FEST

3.9 3.8 3.7 36 35 34

4.0

# (ppm)

l

T

9g'e
reee
ThE
H69'E
boce
e
Lere
Lree
sie
Los'e
18
hes'e
Lrae
88’
Los's
16
16
F16'E
E6'E
r¥6E
-56'c
-96'E
%mm_m

66
£9'%
£9'%
S9'p
99y

8CL
uﬁmw,h

B65'8
Aow.m

3.0 2.5 2.0 1.5 10 0.5 0.0

3.5

75 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

8.0

8.5

41



13C NMR of 4-(1,4-dioxan-2-yl)pyridine (3da’)
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HRMS of 4-(1,4-dioxan-2-yl)pyridine (3da’)

Qualitative Compound Report

Data File E-143(IT).d Sample Name  E-143(11)

Sample Type Sampla Position Wial B O/\

Instrument Name Instrument 1 User Name (o)

Acq Method vishal_12-01-13.m Acquired Time  10-02-2015 PM 12:27:38

IRM Calibration Status EEEE T A Method daily_report.m

Comment | X
Pz

Sample Group Infa, N

Acquisition SW 6200 series TOF/6500 series

Version Q-TOF B.05.01 (B5125)

Compound Table

HFG DilT
Compound Label RT Mass Formula MFG Formula {ppm) DB Formula
Cpd 28: (9 H11 N O2 0.279| 165.08 C9 HI11 NO2 C9 H11 M 02 -6.42 C9 H11NO2

Compound Label my/z RT Algorithm Mass
Cpd 28: CS HIL N 02 166.0871 0.279  Find by Molecular Feature 1585.08

MFE MS Spectrum ;

x10 & |Cpd 28: C8 H11 N O2: +ESI MFE Spactrum (0.162-0.829 min) Frag=135.0V E-143(ll).d
5 ;

25

2

15

1

05

|
150 200 250 300 350 400 450 500 550 600 ES‘I} 700 750 £00 850 900 950

Counts vs. Mass-1o-Charge

MS Spectrum Peak List
T z |Abund Formila Ton
166.0871) 1 3003842.5|C9 H12 N O2 (M+H}+
167.0931] 1 261764.97|C9 H12 N 02 (M+H)+
168.0947] 1 20601.63]C9 H12 N 02 (M+H)+
Predicted Isotope Match Table
Isotope ST Cale mjfz Diff (ppm)  |Abund % Calc Abund %  |Abund Sum % Cale Abund Sum %
1 166.0871 166.0863 -4.9 100 100 91.41 B5.93
2 167.0931 167.0894 -22.19) 8.71 10.31 7.97 9,27
3 158.0547 168.0916 -18.41 0.69 0.89 0.63 0.8
--- End Of Report —
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'TH NMR of 2-(1,4-dioxan-2-yl)-4-methylpyridine (3ea)
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13C NMR of 2-(1,4-dioxan-2-yl)-4-methylpyridine (3ea)
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HRMS of 2-(1,4-dioxan-2-yl)-4-methylpyridine (3ea)

Qualitative Compound Report

Data File E-170.d Sample Name E-17
Sample Type Sarnpbe Position ial 12
Instrument Name Instrument 1 User Name
Acqg Method wishal_12-01-13.m Acquired Time 04-02-2015 PM 1:58:15 X
IRM Calibration Status _m Method daily_repart.m |
Comment ~ (0]
N
Sample Group Info. j
Acquisition SW 6200 series TOF/G500 series (@)
Version -TOF B.05.01 (B5125)
Compound Table
HFG DI
Comp d Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 11: C10 H13 N 02 0252 179.0548 C10 H13 N O2 CI0HIZ N O2 -0.87 CIOHI3I N O2
Compound Label msz RT Algorithm Mass
Cpd 11: C10HI3 N O2 180.102 0292 Find by Molecular Feature 179.0948
MFE ME Spactrum
x10 & |Cpd 112 C10 H13 N O2: +ES| MFE Spectrum (0.039-0.740 min) Frags=135.0%v E-170.d
1.75 &
1.5 _E_ ‘E_
1.25 g -'r:-'_
1 ]
0.75 -
0.5
0.25
160 200 250 300 250 400 450 500 S50 G600 650 700 750 £00 S50 900 950
Cngnu ws, Mass-to-Charge {m/z)
MS Spectrum Peak List
mST z |Abund Formvu la Ion
180.102) 1 1760240.38 §C10 H14 N O2 (M+HI+
161.1058| 1 1B1467.97 |C10 H14 N D2 (M+HJ+
182.108] 1 14387.18 JC10 Hi4 N O2 (M+HI+
163.1066) 1 132205 C10 H14 N 02 (M+H)+
Predicted Isotope Match Table
Lsotope L Calc miz Diff (ppm) Aburnd % Calc Abund %% Abund Surm % Calc Abund Sum %o
1 180.102 180,101 -0.58 100 100 89.93 EB.9
F 1E81.1058 181.1051 -3.58 10.31 11.42 9.27 1015
3 1EQ.108 1E2.1074 -3.12 0.82 1 0.74 0.9
4 163.1066 163.1099 18.4 0.08 0.07 0.07 0.06
=es End OF Repart ==«
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'TH NMR of 4-(tert-butyl)-2-(1,4-dioxan-2-yl)pyridine (3fa)
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13C NMR of 4-(tert-butyl)-2-(1,4-dioxan-2-yl)pyridine (3fa)

—160.95
—15762

148.85

|

—119.91
~117.60

|

—78.3

=734

fﬁ?m

~66.35

—34.87
—30.55

I ‘ A, ki A

T
170

T
160

T
150

T
140

T
130

T
110

T
100

T

o 80
1 (ppm)

DEPT of 4-(tert-butyl)-2-(1,4-dioxan-2-yl)pyridine (3fa)

= oo
s &3 ®8 Sz8 2
? pe e 5 - B &
s fe g =€ &
(W] I T i
i 8
170 160 150 140 130 120 110 100 70 60 50 40 30 20 10

20 80
f1 (ppm)

48



GC-MS of 4-(tert-butyl)-2-(1,4-dioxan-2-yl)pyridine (3fa)

Print Date: 11 Sep 2015 17:17:43
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'H NMR of 4-chloro-2,6-di(1,4-dioxan-2-yl)pyridine (3ga)
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13C NMR of 44-chloro-2,6-di(1,4-dioxan-2-yl)pyridine (3ga)
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LC-MS of 4-chloro-2,6-di(1,4-dioxan-2-yl)pyridine (3ga)
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CN
| X
o] o~ 0]
)
O 0] &
s 2 -ﬁw;l s g

F

L] —r——t— — = = —
o T A A P R T TN T R R F E T EEE Y Y Y]
8 TEERERERE SISO oan s s anxeRRRRESEE SIS IEASASAR
T T T T
8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 iLs 1.0 0.5 0.0

52



13C NMR of 2,6-di(1,4-dioxan-2-yl)isonicotinonitrile (3ha)
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TH NMR of 2-(1,4-dioxan-2-yl)pyrazine (3ia)
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13C NMR of 2-(1,4-dioxan-2-yl)pyrazine (3ia)
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HRMS of 2-(1,4-dioxan-2-yl)pyrazine (3ia)

Qualitative Compound Report

Data File E-94.d Sample Name E-94
Sample Type Sample Position Vial 20
Instrument Name Instrument 1 User Name
Acq Method vishal_12-01-13.m Acquired Time  07-02-2015 PM 1:01:41 N
IRM Calibration Status — DA Method daily_report.m N
Comment |

= o}
Sample Group Info. N
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125) (o)

Compound Table

MFG DIff
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 2: CB HIO N2 02|  0.274) 166.0749 | C8 H10 N2 02 | C8 H10 N2 02 | -3.76] CB H10 N2 02 |
Compound Label m/z RT Algorithm Mass
Cpd 2: C8 H10 N2 O2 167.0819 0.274 Find by Molecular Feature 166.0749
MFE MS Spectrum
x10 4 |Cpd 2: C8 H10 N2 O2: +ES| MFE Spectrum (0.040-0.574 min) Frag=135.0V E-94.d
o
= =22
==
| BB
5]
1 |
|
0.5 |
o |
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ion
167.0819| 1 20138.78 |[C8 H11 N2 O2 (M+H)+
168.0871| 1 2421.31 |[C8 H11 N2 O2 (M+H)+
Predicted Isotope Match Table
Isotope m/z Calc m/z Diff (ppm) Abund %o Calc Abund %o Abund Sum % ‘Calc Abund Sum %
1 167.0819 167.0815 -2.29 100 100 89.27 91.25
2 168.0871 168.0844 -15.64 12.02 9.59 10.73 8.75
--- End Of Report ---
Agilent Technologies Page 1 of 1 Printed at: 3:50 PM on:07-02-2015
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'TH NMR of 2-(tetrahydro-2H-pyran-2-yl)pyrazine (3ic)
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13C NMR of 2-(tetrahydro-2H-pyran-2-yl)pyrazine (3ic)
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HRMS of 2-(tetrahydro-2H-pyran-2-yl)pyrazine (3ic)

Qualitative Compound Report

Data File E-127.d Sample Name  E-127
Sample Type Sample Position Vial 19
Instrument Name Instrument 1 User Name
Acq Method vishal_12-01-13.m Acquired Time  04-02-2015 PM 2:35:55
IRM Calibration Status EESEET T oA Method daily_report.m
Comment
| N
Sample Group Info. [ Vz O.
Acquisition SW 6200 series TOF/6500 series N
Version Q-TOF B.05.01 (B5125)

Compound Table

MFG Dift
Compound Label RT Mass Formula MFG Formula {ppm) DB Formula
Cpd 7: C9 HI2 N2 O 0.283 164.0926 CIHI2ZN20O €9 HI2 N2 O 14.32 CIHI2N2O
Compound Label m/z RT Algorithm _Mass
Cpd 7: C9HI2Z N2 O 165.1015 0.283  Find by Molecular Feature 164.0926
MFE MS Spectrum \
x10 3 |Cpd 7: C8 H12 N2 O: +ESI MFE Spectrum (0.046-0.413 min) Frag=135.0V E-127.d
8
T
-]
5
4
3
2
1
0
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ton
165.1015] 1 7720.58 |C9 H13 N2 O (M+H)+
166.0958| 1 1755.7|C9 H13 N2 QO (M+H)+
Predicted Isotope Match Table
Isotope myz Calcm/z Diff (ppm) Abund %o Calc Abund % Abund Sum % Calc Abund Sum %
1 165.1015 165.1022 4.56 100 100 81.47 90.37
2 166.0958 166.1052 56.43 22.74 10.65 18.53 9.63

--- End Of Report ---

Agilent Technologies Page 1 of 1 Printed at: 2:38 PM on:04-02-2015



'TH NMR of 5-bromo-2-chloro-4-(1,4-dioxan-2-yl)pyrimidine (3ja)
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13C NMR of 5-bromo-2-chloro-4-(1,4-dioxan-2-yl)pyrimidine (3ja)
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HRMS of 5-bromo-2-chloro-4-(1,4-dioxan-2-yl)pyrimidine (3ja)

Qualitative Compound Report

Data File 2¢ISBrPy-DO.d Sample Name 2cISBrPy-DO
Sample Type Sample Position Vial 17
Instrument Name Instrument 1 User Name
Acq Method vishal_12-01-13.m Acquired Time 03-02-2015 PM 2:43:05 CI
IRM Calibration Status DA Method daily_report.m
Comment N N
|
Sample Group Info. = 0
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125) Br o
Compound Table
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 12: C8H8 BrCIN2 02|  0.292 277.9457 C8 H8 Br CI N2 02 €8 H8 Br CI N2 02 0.33 C8 H8 Br ¢l N2 02
-§Compound Label m/z RT Algorithm Mass
Cpd 12: CBH8 BrCI N2  278.953 0.292  Find by Molecular Feature 277.9457
02
MFE MS Spectrum
«10 3 |CPd 12: C& H8 Br CI N2 O2: +ESI MFE Specirum (0.225-0.392 min) Frag=135.0V 20i5B/Py-DO.d
25 S
a2
2 ; =
0|
15 ;;_C,I,
1 3]
05 |
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
|m/: | z |Ab||nd |Formula |Ion |
278.953[ 1 | 2612.92 [CB H9 Br CI N2 02 [(M+H)+ |
Predicted Isotope Match Table .
[1sotope m/z [calc mfz__ [piff (ppm) |Abund %% |calc Abund % [abund sum % [cale Abund Sum % |
1 278.953 278.953 0.32] 100] 100] 100] 100]
--- End Of Report ---

Agilent Technologies Page 1 of 1 Printed at: 4:17 PM on:03-02-2015




'"H NMR of 5-bromo-2-chloro-4-(tetrahydrofuran-2-yl)pyrimidine (3jb)
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13C NMR of 5-bromo-2-chloro-4-(tetrahydrofuran-2-yl)pyrimidine (3jb)
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Qualitative Compound Report

HRMS of 5-bromo-2-chloro-4-(tetrahydrofuran-2-yl)pyrimidine (3jb)

Data File 2cl5Br-THF.d Sample Name 2¢cl5Br-THF
Sample Type Sample Position Vial 18
Instrument Name Instrument 1 User Name
Acq Method vishal_12-01-13.m Acquired Time  03-02-2015 PM 2:47:22
IRM Calibration Status ElESS T oA Methad daily_report.m Cl
Comment )\
NN
Sample Group Info. ! > le)
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125) Br
Compound Table e
C Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 28: CB H8 Br CIN2 O 0.287 261.9509 CBHBBrCIN20O CBHBBrCNZO Q CBH8BrCIN20O
Compound Label m/z RT Algorithm Mass
Cpd 28: C8 H8 Br CI N2 O 262.958 0.287. Find by Molecular Feature 261.9509
MFE MS Spectrum
x10 4 |Cpd 28: C8 HB8 Br CI N2 O: +ESI MFE Spectrum (0.212-0.462 min) Frag=135.0V 2cISBr-THF.d
4 .
3
2
1 |
160 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ion
262,958] 1 30909.55 [C8 HO Br CI N2 © (M+H)+
263.9613| 1 4232,67 |C8 H9 Br CIN2 O (M+H)+
264.9559] 1 41059.67 [C8 HI Br CI N2 O (M+H)+
265.9594| 1 5015|CBH9 BrCIN2 O (M+H)+
266.9532| 1 10600.69 |C8 H9 Br CIN2 O (M+H)+
267.9564] 1 1083.53 |CB H9 Br CI N2 O (M-+H)+
Predicted pe Match Table
Isotope m/z Calc m/z Diff (ppm) Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 262958 262.9581 0.41 75.28 76.99 33.27 34.88
2] 263.9613 263.961 -1.03 10.31 7.33 4.56 3.32
3 264.9559 264.9559 -0.05 100 100 44.2 45.31
4 265.9594 265.9588 -2.31 12.21 9.5 5.4 4.31
5 266.9532 266.9533 0.62 25.82 24.57 1141 11.13
6 267.9564 267.9561 -1.09 2.64 2.31 117 1.05

--- End Of Report ---

Agilent Technologies Page 1 of 1 Printed at: 4:20 PM on:03-02-2015



idine (3jc)
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'TH NMR of 5-bromo-2-chloro-4-(tetrahydro-2H-pyran-2-yl)pyr
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13C NMR of 5-bromo-2-chloro-4-(tetrahydro-2H-pyran-2-yl)pyrimidine (3jc)
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Qualitative Compound Report

HRMS of 5-bromo-2-chloro-4-(tetrahydro-2H-pyran-2-yl)pyrimidine (3jc)

Data File 2cl5BrPy-THP.d Sample Name 2cI5BrPy-THP
Sample Type Sample Position Vial 10
Instrument Name Instrument 1 User Name cl
Acq Method vishal_12-01-13.m Acquired Time 03-02-2015 PM 2:04:10 )\
IRM Calibration Status DA Method daily_report.m N AN N
Comment |
= 0}
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series Br
Version Q-TOF B.05.01 (B5125)
Compound Table
MFG Diff
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 25: C9 H10 Br CIN2 O 0.289 275.9666 C9H10Br CIN20O COHIOBrCIN20 -0.43 CIHL0BrCIN2O
Compound Label m/z .RT  Algorithm Mass
Cpd 25: C9 H10 Br CIN2  276.9739 0.289  Find by Molecular Feature 275.9666
o]
MFE MS Spectrum
x10 4 [Cpd 25: C9 H10 Br CI N2 O: +ESI MFE Spectrum (0.185-0.502 min) Frag=135.0V 2cl5BrPy-THP.d
2
1.5
1
0.5
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ion
276.9739| 1 17662.66 [C9 H11 Br CI N2 O (M+H)+
277.9766| 1 2047.6 [C9 H11 Br CIN2 O (M+H)+
278.9715] 1 21542.73|C9 H11 BrCIN2 O (M+H)+
279.9756| 1 2400.75[C9 H11 BrCIN2 O (M+H)+
280.9694| 1 5911.1(C9 H11 Br CIN2 O (M+H)+
281.9714] 1 614.84 [C9 H11 Br CI N2 O (M+H)+
Predicted Isotope Match Table
Isotope m/z Calcm/z Diff (ppm) Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 276.9739 276.9738 -0.41 81.99 76.93 35.2 34.51
2 2779766 277.9767 0.56 9.5 8.18 4.08 3.67
3 278.9715 278.9716 0.06 100 100 42.93 44.85
4| 279.9756 279.9745 -4.13 11.14 10.6 4.78 4.75
5 280.9694 280.969 -1.26 27.44 24.66 11.78 11.06
6 281.9714 281.9718 1.53 2.85 2,58 1.23 1.16
--- End Of Report ---
Agilent Technologies Page 1 of 1 Printed at: 3:24 PM on:03-02-2015
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13C NMR 5-bromo-4-(1,4-dioxan-2-yl)pyrimidine (3ka)
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HRMS of 5-bromo-4-(1,4-dioxan-2-yl)pyrimidine (3ka)

Qualitative Compound Report

Data File 5BrPy-DO.d Sample Name 5BrPy-DO
Sample Type Sample Position Vial 11
Instrument Name Instrument 1 User Name
Acq Method vishal _12- Acquired Time 03-02-2015 PM 2:08:29 P
IRM Calibration Status il DA Method daily_report.m N” >N
Comment |
= o)
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series Br
Vversion Q-TOF B.05,01 (B5125) (@)
‘Compound Table
MFG DIff
C Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 8: C8 H9 Br N2 02 0.284 243.9839 C8 H9 Br N2 02 C8 H9 Br N2 Q2 3.27 C8 H9 Br N2 02
Compound Label m/z RT Algorithm Mass
Cpd 8: CBH9BrN202 2449913 0.284  Find by Molecular Feature 243.9839
MFE MS Spectrum
x10 4 |Cpd 8: C8 HY Br N2 02: +ES|I MFE Spectrum (0.216-0.383 min) Frag=135.0V 5BrPy-DO.d
ey
1.2
1
0.8 ! i
0.6 ‘
0.4 |
0.2 |
|
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
ounts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ton
244.9913| 1 12318.17 |CB H10 Br N2 02 (M+H)+
245.9947| 1 1327.64 |C8 H10 Br N2 02 (M+H)+
246.9892| 1 13025.44 |C8 H10 Br N2 02 (M+H)+
247.9918| 1 1360.56 |C8 H10 Br N2 02 (M+H)+
248.9933] 1 317|C8 H10 Br N2 02 (M+H)+
Predicted Isotope Match Table
Isotope m/z Calc m/z Diff (ppm) Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 244.9913 244,992 3.12 94.57 100 43.45 45.91
2] 245.9947 245.9349 0.86 10.19 9.57 4.68 4.4
3 246.9892 246.99 3.38 100 98.1 45.95 45.03
4 247.9918 247.9929 4.47 1045 9.36 48 43
5] 248.9933 248.995 6.65 243 0.8 112 0.37
--- End OF Report —-
“ri+ Agilent Technologies Page 1 of 1 Printed at: 5:41 PM on:03-02-2015



'TH NMR of 5-bromo-4-(tetrahydrofuran-2-yl)pyrimidine (3kb)
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I3C NMR of 5-bromo-4-(tetrahydrofuran-2-yl)pyrimidine (3kb)
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Qualitative Compound Report

HRMS of 5-bromo-4-(tetrahydrofuran-2-yl)pyrimidine (3kb)

Data File SBrPy-THF.d Sample Name SBrPy-THF
Sample Type Sample Position Vial 12
Instrument Name Instrument 1 User Name
Acq Method vishal_12-01-13.m Acquired Time  03-02-2015 PM 2:17:09 P
L i 8 X
IRM Calibration Status I ' DA Method daily_report.m N N
Comment |
%% 0}
Sample Group Info,
Acquisition SW 6200 series TOF/6500 series Br
Version Q-TOF B.05.01 (B5125)
Compound Table
MFG DIff
C Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 17: CB HIBr N2 O 0.288 227.989% C8BHIBrN20O CBHIBrN20O 0.86 C8H9BrN20O
Compound Label m/z RT Algorithm Mass
Cpd 17: CBH9 Br N2 O 2289969 ~0.288  Find by Molecular Feature 227.9896
MFE MS Spectrum
x10 5 |Cpd 17: C8 H9 Br N2 O: +ES| MFE Spectrum (0.222-0.539 min) Frag=135.0V 5BrPy-THF.d
1
038
06
04 §
0.2
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ion
2289969 1 99914.37 |C8 H10 Br N2 O (M-+H)+
229.9998| 1 8836.79 |C8 H10 Br N2 O (M-+H)+
2309949 1 89198.13 |C8 H10 Br N2 0 (M+H)+
231.9975| 1 7721.43 |C8 H10 Br N2 O (M-+H)+
233.0001] 1 692,19 |C8 H10 Br N2 O (M+H)+
Predicted Isotope Match Table
Isotope m/z Calc m/z Diff {(ppm) Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 228.9969 228.9971 0.78 100 100 48.42 46.01
2 229.9998 230 0.75 8.84 9.54 4.28 4.39
3 230.9949 230.9951 0.85 89.27 97.89 43.22 45.04
4 231.9975 231.998 1.91 7.73 9.31 3.74 4.28
5 233.0001 233.0003 0.77 0.69 0.6 0.34 0.27
--- End Of Report -
Agilent Technologies Page 1 of 1 Printed at: 3:29 PM on:03-02-2015
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'"H NMR of 5-bromo-4-(tetrahydro-2H-pyran-2-yl)pyrimidine (3kc)
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13C NMR of 5-bromo-4-(tetrahydro-2 H-pyran-2-yl)pyrimidine (3kc)
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HRMS of 5-bromo-4-(tetrahydro-2H-pyran-2-yl)pyrimidine (3kc)

Qualitative Compound Report

Data File Sbrpy-thp.d Sample Name Sbrpy-thp
Sample Type Sample Position Vial 5
Instrument Name Instrument 1 User Name
Acq Method vishal_12-01-13.m Acquired Time 09-02-2015 PM 12:11:42
IRM Calibration Status DA Method daily_report.m NN
Comment |
= 0}
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series Br
Version Q-TOF B.05.01 (B5125)
Compound Table
MFG DIt
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 47: C9H11BrN2 O 0.282 242.0059 CO9H11BrN20O COHI1BrN20 -1.86 C9HLIBrN20O

'Compound Label m/z
Cpd 47: C9HILBrN2 0 243.0131

MFE MS Spectrum

RT,

. | Algorithm Mass |
0.282

ind by Molecular Feature 242.0059 |

x10 4 |Cpd 47: G9 H11 Br N2 O: +ESI
4

3

n

MFE Spectrum (0.218-0.468 min) Frag=135.0V 5brpy-thp.d

150 200 250 300 350

MS Spectrum Peak List

400 450 500 550 600 650 700 750 800 850 900 950

Counts vs. Mass-to-Charge (m/z)

m/z z |Abund Formula Ion
243.01311 1 42967.11 |C9 H12 Br N2 O (M+H)+
2440164 | 1 4588.85 |CI H12 Br N2 O (M+H)+
2450112 1 37509.39 |C9 H12 Br N2 O (M+H)+
246.0146 | 1 4911.13|C9 H12 Br N2 O (M+H)+
247.019] 1 515.14|C9 H12 Br N2 O (M+H)+
Predi pe Match Table
Isotope m/z Calc m/z Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 243.0131 243.0128 -1.39 100 100 47.48 45.51
2 244.0164 244.0157 27 10.68 10.64 5.07. 4.84
3 245.0112 245.0108 -1.89 87.3 98 41.45 44.6
4 246.0146 246.0137 -3.62 11.43 10.39 5.43 4.73
5 247.019 247.0161 -11.76 1.2 0.7 0.57 0.32
--- End Of Report -
Agilent Technologies Page 1 of 1 Printed at: 2:31 PM on:09-02-2015
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13C NMR of 4-(1,4-dioxan-2-yl)pyrimidine (31a)
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HRMS of 4-(1,4-dioxan-2-yl)pyrimidine (3la)

Qualitative Compound Report

Data File Py-DO.d Sample Name Py-DO
Sample Type Sample Position Vial 16
Instrument Name Instrument 1 User Name
Acq Method vishal_12-01-13.m Acquired Time 03-02-2015 PM 2:34:15 N PO N
IRM Calibration Status DA Method daily_report.m |
Comment P O
Sample Group Info. j
Acquisition SW 6200 series TOF/6500 series O
Version Q-TOF B.05.01 {B5125)
Compound Table
MFG Diff
C Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 21: C8 HI0 N2 02 0.288 166.0743 C8 H1IO N2 02 C8 HI0 N2 02 -0.47 C8 H10 N2 02

Compound Label  m/z_ RT  Algorithm Mass
‘Cpd 21: CB HION2 02  167.0816 "0.288  Find by Molecular Feature 166.0743

MFE MS Spectrum

x10 5|Cpd 21: C8 H10 N2 O2: +ESI MFE Spectrum (0.158-0.675 min) Frag:iéﬁ.ov Py-DO.d

o~
3 o
g2
25 it
ST
2 ~s
o
15
1
0.5

150 200 250 300 350 400 450 500 550

Counts vs. Mass-to-Charge (m/z)

MS Spectrum Peak List

600 650 700 750 800 850 900 950

m/z z |Abund Formula Ton
167.0816| 1 318772.56 |CB H11 N2 02 (M+H)+
168.0845| 1 28057.06 [CB H11 N2 02 (M+H)+
169.0869 | 1 2319.13|C8 H11 N2 02 (M+H)+
Predicted Isotope Match Table
Isotope m/z Calcm/z Diff (ppm) Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 167.0816 167.0815 -0.43 100 100 91.3 90.57
2 168.0845 168.0844 -0.73 8.8 9.59 8.04 8.68
3 169.0869 169.0865 -2.05 0.73 0.82 0.66 0.74

-~ End Of Report ---

- Agilent Technologies

Page

lof1

Printed at: 4:22 PM on:03-02-2015

80



'TH NMR of 4-(tetrahydrofuran-2-yl)pyrimidine (31b)
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13C NMR of 4-(tetrahydrofuran-2-yl)pyrimidine (31b)
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HRMS of 4-(tetrahydrofuran-2-yl)pyrimidine (31b)

Qualitative Compound Report

Data File PY-THF.d Sample Name PY-THF
Sample Type Sample Position Vial 26
Instrument Name Instrument 1 User Name
Acq Method vishal Acquired Time  07-02-2015 PM 1:31:58 P
" N
IRM Calibration Status daily_report.m N N
Comment ! — o)
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125)
Compound Table
~MFG DIt
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 7: CBHI0 N2 O 0.278 150.0803 C8 HI0 N2 O C8HION2O -6.79 C8HI0N2O
o miz __ RT__ Mass
Cpd 7: CBHION2 O 151.0876  0.278  Find by Molecular Feature 150.0803
MFE MS Spectrum
x10 5 |Cpd 7: C8 H10 N2 O: +ESI MFE Spectrum (0.048-1.182 min) Frag=135.0V PY-THF.d
5 » o
5 |ew .
2|
4 8
BT
2 3
2
o
|
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs, Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z_|Abund Formula Ion
151.0876| 1 471692.78 |CB H11 N2 O (M+H)+
152.0904| 1 43206.74 |C8 HIL N2 O (M+H)+
153.0939| 1 4047.67 |C8 H11 N2 O (M+H)+
Predicted Isotope Match Table
Isotope m/z Calcm/z Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 151.0876 151.0866 -6.74 100 100 90.89 50.78
2 152.0904 152.0895 -6.1 9.16 9.55 8.33 8.67
3 153.0939 153.0918 -13.66 0.86 0.61 0.78 0.56
--- End Of Report -

- Agilent Technologies Page 1 of 1 Printed at: 3:59 PM on:07-02-2015
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13C NMR of 4-(tetrahydro-2H-pyran-2-yl)pyrimidine (3lc)
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HRMS of 4-(tetrahydro-2H-pyran-2-yl)pyrimidine (3lc)

Qualitative Compound Report

Data File Py-THP.d Sample Name Py-THP
Sample Type Sample Position Vial 14
Instrument Name Instrument 1 User Name
Acg Method ishi Acquired Time 03-02-2015 PM 2:25:42 O
IRM Calibration Status A Method daily_report.m N| N
Comment Pz O
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125)
‘Compound Table
MFG DIft
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 18: C9 HI2N2 0 0.289 164.0948 C3 H12 N2 O CIHIZN2 0 1.11 C9HI2N20
Compound Label m/z RT Algorithm ____ Mass
Cpd 18: C9 H12 N2 O 165.1021 0.289  Find by Molecular Feature 164.0948
MFE MS Spectrum ‘
x10 5 |Cpd 18: C9 H12 N2 O: +ESI MFE Spectrum (0.066-0.599 min) Frf;g:1 35.0V Py-THP.d
3
25
2
1.5
1 |
0.5
|
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrumn Peak List
mjz z |Abund [Formula Ion
165.1021 | 1 287070.28 |C9 HI3 N2 O (M+H)+
166.105] 1 30353.21 [CO HI3 N2 O (M+H)+
167.1077] 1 3538.25 [CI HI3 N2 O (M+H)+
Predicted Isotope Match Table
Isotope m/z Calem/z Diff (ppm) Abund %  |Calc Abund % Abund Sum % Calc Abund Sum %
1 165.1021 165.1022 111 100 100 89.44 89.79
2 166.105 166.1052 1.22. 10.57 10.65 9.46 9.56
3 167.1077 167.1077 -0.1 1.23 0.72 1.1 0.65
--- End Of Report —-

Agilent Technologies Page 1 of 1 Printed at: 4:24 PM on:03-02-2015
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13C NMR of 1-cyclohexyl iso-quinoline (3ae)
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HRMS of 1-cyclohexyl iso-quinoline (3ae)

Qualitative Compound Report

Data File F4.d Sample Name F-4
Sample Type Sample Position ‘Wial 22
Instrument Name Instrurment 1 User Name
Acg Method wishal_12-01-13.m Acquired Time 07-02-2015 PM 1:14:45 A
TRM Calibration Status _ DA Method daily_report.m N
Camment =
Sample Group Info.
Acquisition SwW 6200 series TOF/GS00 series
Verslon Q-TOF B,05.01 (B5125)
Compound Table
- MFG DT
Compound Label RT Mass Formula MFG Formula (ppm} DB Formula
Cpd 5: CISHIT N 0.276 211.1367 C15 HI7 N C15 H1I7 N =2.84 C15 H17 N
Compound Label miE RT .!.lgnril;hm Mass
Cpd 9 CISHI7 N 212,144 0,276  Find by Molecular Feature 2111367
MFE MS Spectrum
»x10 5 |Cod 8: C15 H1T N: +ESI MFE Spectrum (0.102-0.535 min} Frag=135.0V F-4.d
- =
3 = =
it = =
25 i T
FalF
2 =
1.5
1
0.5
150 200 250 300 350 400 450 500 550 G600 650 700 750 800 B850 900 930
Counts vs. Mass-1a-Charge (miz)
MS Spectrum Peak List
mez 2z |Abund Formula Ton
212.144] 1 318041.19 [C15 HIE N [M+H)+
213.1471) 1 5319742 [C15 HIB N (M4 H)+
2141498 1 438723 [C15 HIE M (M+H)]+
215.1504] 1 BO7.73|C15 HIB M (M+H]+
Predicted Isotope Match Table
Isotope m/z Calc m/fz Diff (ppm)  |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 212,144 F12.1434 «2.98 100 100! 84.49 B4.61
2 2131471 213.1466 -2.33 16.73 15.8. 14,13 14.21
3 2141499 214.1499 -0.07 1.38 1.32 1.17 112
4 2151504 F15.1531 12.41 .25 LX) 0.21 0.05
=== End Of Report -
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13C NMR of 1-cyclopentyliso-quinoline (3af)
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LC-MS of 1-cyclopentyliso-quinoline (3af)
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13C NMR of 1-(1-methoxycyclopentyl)iso-quinoline (3ag)
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HRMS of 1-(1-methoxycyclopentyl)iso-quinoline (3ag)

Qualitative Compound Report

Data File E-99(1).d Sample Name  E-99(1)
Sample Type Sample Position Vial 3
Instrument Name Instrument 1 User Name
Acq Method vishal_12-01-13.m Acquired Time 10-02-2015 PM 12:01:45 X
IRM Calibration Status _DA Method daily_report.m N
Comment “Z
O.
Sample Group Info. ~
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125)
Compound Table
MFG DY
Ci Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 39: C15HI7NO 0.278 227.1317 CISHIZNO CISHIZNO -3.12 CISHIZNO
Compound Label m/z RT Algorithm Mass
Cpd 39: CISHI?NO 228.1389  0.278 Find by Molecular Feature 227.1317
MFE MS Spectrum
%10 6 |Cpd 39: C15 H17 N O: +ESI MFE Spectrum (0.047-0.698 min) Frag=135.0V E-99(1).d
1 =}
o=
08 it
8&
0.6 5
0.4
0.2 l
150 200 250 300 350 400 450 500 550 600 650 700 750 800 B850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ion
228.1389( 1 94699275 |C15 H18 N O (M+H)+
229.1426| 1 155516.95 [C1SH18B N O (M+H)+
230.1454| 1 13431.65|CISHIBN O (M+H)+
231.148] 1 1747.51|C15 H1I8 N O M+H)+
Predicted Isotope Match Table
|Isotope m/z Calem/z Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 228.1389 228.1383 -2.84 100 100 B4.73 84.41
2 229.1426 229.1415 -4.63 16.42 16.83 13.91 14.21
3 230.1454 230.1445 -4.1 1.42 1.53 1.2 1.29
4 231.148 231.1473 -3.2 0.18 0.1 0.16 0.08
=== End Of Report ---
Agilent Technologies Page 1 of 1 Printed at: 2:32 PM on:10-02-2015
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13C NMR of 1-(1-ethoxyethyl)iso-quinoline (3ah)
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HRMS of 1-(1-ethoxyethyl)iso-quinoline (3ah)

Qualitative Compound Report

Data File E-153.d Sample Name E-153
Sample Type Sarngle Pasition vial 16
Instrument Mame Instrsment 1 User Nama
Acq Method vishal_12-01-13.m Acguired Time 07-02-2015 PM 12:40:05
IRM Calibration Status Bl T pa Method daily_repart.m A
Comment
N
Sample Group Info.
Acquisition SW 6200 series TOF/E500 seres /\
Version Q-TOF B.05.01 (B5125) 9)
Compound Table
MFG DT
C i Label RT Mass Formula MFG Formula (ppm) D8 Formula
Cpd B: C13HISNO 0.277 201.1164 CI13IHISN O CIAHISMNO 4,92 CIIHISND
Compound Label mlr RT Algorithm Mass
Cpd 8: CI3HISNO 2021237  0.277. Find by Molecular Feature 201.1164
MFE M5 Spectrum
%10 5 |Cpd 8 C13 H16 N O +ESI MFE Spectrum (0.052-0,986 min) Frag=135.0v E-153.d
3
2.5
2
1.5
1
0.s
150 200 250 300 350 400 450 500 550 G600 650 700 750 BOO 850 900 9§50
Couns vs, Mass-1o-Charge (m/z)
MS Spectrum Peak List
mfr z |Abund Formula Ton
2021237 1 J22TITSCIZHIEN O (M+H]}+
203.12665) 1 4686566 |C13 HIG N O (M+H}
2041208 1 4533.82 [C13 HIEN O (M+H}+
Predicted Isotope Match Table
Isotope ITAE Calc mfz DIff (ppm)  |Abund % Cale Abund % Abund Sum % Calc Abund Sum %5
1 2021237 202.1226 -5.07 100 100 B6.26 B86.32
2 2031266 203.1259 -3.61 14.52 14,65 12,53 1264
3 4. 1353 204.1267 -5.43 1.4 L2 1.21 1.04
-— End Of Report -—
i Agilent Technologies Page Lof 1 Printed at: 12:44 PM on:07-02-2015
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'TH NMR of 2-cyclohexyl-4-methylquinoline (3be)
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13C NMR of 2-cyclohexyl-4-methylquinoline (3be)
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HRMS of 2-cyclohexyl-4-methylquinoline (3be)

Qualitative Compound Report

Data File F-23.d Sample Name F-23
Sample Type Sample Pasition Vial 28
Instrument MName Instrument 1 User Name
Acg Method wighal _12-01-13.m Acquired Tima OF-02-2015 PM 1:44:56
IRM Calibration Status S TTEEE oa Method daily_report.m
Comment N
—
Sample Group Info. N
Aoquisition SW 6200 series TOF/G500 series
Version Q-TOF B.05.01 (B5125)
Compound Table
[« wnd Label RT Mass Formula MFG Formula {ppm} DB Formula
Cpd 5 C1GHIG N 0.27 225.1535 CIEHI9 N Cla H19 N =277 C16 HID N
Compound Label myzr RT Algorithm Mass
Cpd 5: C16 H19 N 226.1608 0.27 Find by Molecular Feature 225.1535
MFE M5 Spectrum -
w10 5| Cpd 5: C16 H19 N: +ES| MFE Spectrum {0.175-0.442 min) Frag=135.0V F-23.d
1.6 =
=
1.4 é ]
1.2 o
1 o
0.8
0.6
0.4
0.2
o ke
150 200 250 300 350 400 450 500 550 600 £50 700 750 AOQ 850 900 950
Counts vs. Mass-to-Charge {mfz)
MS Spectrum Peak List
mfz z |Abund Formula Ton
2x6.1608) 1 15130689 [C16 H20 M (M+H}+
227.164) 1 2535184 |C16 H20 N (M+H}+
2281674 1 08743 |C16 H20 N (M+H)+
Predicted Isotope Match Table
Isotope miz Cale mfz Diff (ppm) _ |Abund % Calc Abund %% Abund Sum % Calc Abund Sum %
L 2351608 235.158 -7.78 100 100 82.35 ENE]
2 227,164 227.1623 =749 19.4 17.9 15.97 14.59
3 2381674 228.1655 -E.23 2.04 1.51 LGE 1.26
=== End Of Repart ===
i3 Agilent Technalogies Page 1 of 1 Printed at: 3:56 PM on:07-02-2015
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TH NMR of 2-(1-ethoxyethyl)-4-methylquinoline (3bh)
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13C NMR of 2-(1-ethoxyethyl)-4-methylquinoline (3bh)
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HRMS of 2-(1-ethoxyethyl)-4-methylquinoline (3bh)

Qualitative Compound Report

Data File E-179.d Sample Name E-17%
Sample Type Sample Pesition Wial 4
Instrument Name Instrument 1 User Name
Acq Method wishal_12-01-13.m Actjuinred Time 18-02-2015 PM 2:55:39
IRM Calibration Status Sl oA method daily_report.m
Comment \
Sample Group Info. 7 o)
Acquisition SW 6200 serles TOF/ES00 series N ~N—
Yersion Q-TOF B.05.01 (B5125)
Compaound Table
TFG G
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 46: C14 HISN O 0275 2131164 CIAHIS N O CI4HISND =501 Cl4HISN O
Compound Label myz RT  Algorithm Mass
Cpd 46: CI4HISN O 214.1234 0275  Find by Molecular Feature |213.1164
MFE M5 Specirum
x10 4 |Cpd 46: C14 HIE N 0: *ESI MFE Spectrum (0.198-0.432 min) Frag=135.0V E-178.d
25
2
15 u
1
0.5
150 200 250 300 350 400 450 500 550 €00 650 700 750 &OO £50 900 850
Counts vs. Mass-to-Charge (miz)
MS Spectrum Peak List k
miT z |(Abund Formula Tan
214.1234) 1 27941,19 |C14 HIG6 KO {M=H)+
215.1285] 1 5759.62 [C14 HIG N O (M4 H)+
Predicted Isotope Match Table
Isotope i Cale m/z DIff (ppm)  [Abund % Calc Abund %o Abund Sum % Calc Abund Sum %
1 14,1234 214.1226 -3.52 100 100 5291 85,41
2 215.1285 215.1259 -12.04 20.61 15.73 17.09 13.59
—- End OF Repart —
Agilent Technalogies Page 1 of 1 Printed at: 4:25 PM on:18-02-2015
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13C NMR of 5-bromo-2-chloro-4-cyclohexylpyrimidine (3je)
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HRMS spectra of 5-bromo-2-chloro-4-cyclohexylpyrimidine (3je)

Qualitative Compound Report

Data File 2clbr-ch.d Sample Name 2clbr-ch
Sample Type Sample Position Vial 7
Instrument Name Instrument 1 User Name Cl
Acq Method vishal_12-01-13.m Acquired Time 09-02-2015 PM 12:24:46 )\
IRM Calibration Status DA Method daily_report.m N >N
Comment |

=
Sample Group Info.
Acquisition SW 6200 series TOF/6500 series Br
Version Q-TOF 8.05.01 (B5125)
Comp d Table

MFG Diff
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 70: C10 H12 Br CI N2 0.288 273.9882 C10 H12 Br CI N2 C10 H12 Br CI N2 -3.55 C10 H12 Br CI N2

Compound Label m/z RT  Algorithm Mass
Cpd 70: C10 H12 Br CI N2 274.9958  (:288 Find by Molecular Feature 273.9882

MFE MS Spectrum

x10 3 |Cpd 70: C10 H12 Br CI N2: +ESI MFE Spectrum (0.236-0.420 min) Frag=135.0V 2clbr-ch.d

N2

35
3
25
2
1.5
1
0.5

276.9929
COH13Br Cl

150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)

MS Spectrum Peak List

m/z z |Abund _|Formula Ion
274.9958| 1 | 2869.49C10 H13 Br Cl N2 (M+H)+
275.9958| 1 | 577.27[C10 H13 Br CI N2 (M+H)+
276.9929| 1 | 3716.29|C10 H13 Br CI N2 (M+H)+
277.9989| 1 804.33 |C10 H13 Br Cl N2 (M+H)+
Predicted Isotope Match Table
Isotope m/z Calc m/z Diff (ppm) |Abund % Calc Abund % Abund Sum % Calc Abund Sum %
1 274.9958 274.9945 -4.5 77.21 76.98 36.02 38.95
2 275.9958 275.9975 6.17 15.53 9 7.25 4.56
3 276.9929 276.9923 -2.15 100 100 46.64 50.6
4 277.9989 277.9953 -13.24 21.64 11.66 10.1 5.9
--- End Of Report -
Agilent Technologies Page 1 of 1 Printed at: 2:41 PM on:09-02-2015
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13C NMRof 5-bromo-4-cyclohexylpyrimidine (3ke)
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HRMS of 5-bromo-4-cyclohexylpyrimidine (3ke)

Qualitative Compound Report

Data File 5BrPy-CH.d
Sample Type Sample
Instrument Name Instrument 1
Acq Method vishal

Sample Name 5BrPy-CH

Position Vial 15

User Name

Acquired Time  03-02-2015 PM 2:30:00

IRM Calibration Status DA Method daily_report.m
Comment PO
N™>N
Sample Group Info. I P
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.05.01 (B5125)
Br
Compound Table
MFG Dif
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 52: C10 H13 Br N2 0.291 240.0279 C10 H13 Br N2 C10 H13 Br N2 -7.22 C10 H13 Br N2
:Compound Label m/z RT Algorithm Mass
Cpd 52: C10 H13 Br N2 241.0352 0.291  Find by Molecular Feature 240.0279
MFE MS Spectrum
x10 5 |Cpd 52: C10 H13 Br N2: +ESI MFE Spectrum (0.215-0.466 min) Frag=135.0V 5BrPy-CH.d
Z
ot
0.8 Slﬁ
o3
0.6 35
153
0.4
0.2 |
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
ounts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z z |Abund Formula Ton
241.0352| 1 82961.88 |C10 H14 Br N2 (M+H)+
242.0384] 1 10289.44 |C10 H14 Br N2 (M+H)+
243.0331| 1 91797.52 |C10 H14 Br N2 (M+H)+
244.0367| 1 10656.15 |C10 H14 Br N2 (M+H)+
245.0391 1 883.72 |C10 H14 Br N2 (M+H)+
Predicted I pe Match Table
Isotope m/z Calc m/z Diff (ppm) Abund % |Calc Abund % Abund Sum % Calc Abund Sum %
1 241.0352 241.0335 -7.17 50.37 100 42.2 45.12
2 242.0384 242.0365 -7.88 11.21 11.71 5.23 5.28
3 243.0331 243.0315 -6.82 100 97.9 46.7 44.17
4 244.0367 244.0345 -9.23 11.61 11.41 5.42 5.15
5 245.0391 245.0374 =7.11 0.96 0.61 0.45 0.27
=== End Of Report ---
Agilent Technologies Page 1 of 1 Printed at: 5:46 PM on:03-02-2015
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TH NMR of 2-(1,4-dioxan-2-yl)naphthalene-1,4-dione (5aa)
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13C NMR of 2-(1,4-dioxan-2-yl)naphthalene-1,4-dione (5aa)

@ w0 s o=z o o
8 b B3ITR8EI N oo oo
T o = T T om0 e o id o 9
2 3 E5REE88 g
s % I Lo Hof e f s s FREE
F 559
N = SN
N b L i
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 o0 80 70 60 50 40 30 20 10 o
1 (ppm)

DEPT of 2-(1,4-dioxan-2-yl)naphthalene-1,4-dione (5aa)

cxw o
833 y oA
T T m [P o =
S50 88 S o
naH 88 Sonw
e N

r 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
140 135 130 125 120 115 110 105 100 a5 a0 85 80 5 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0
1 (ppm)

111



GC-MS of 2-(1,4-dioxan-2-yl)naphthalene-1,4-dione (5aa)
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