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1. Spectral copies of *H, *C NMR, DEPT and HRMS data obtained in this Study:

'H NMR (400 MHz, CDCl5) of compound 3a:
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3C NMR (125 MHz, CDCls) of compound 3a:
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DEPT (125 MHz, CDCI3) of compound 3a:

1A,
I~
ith EE R
12908 =~
1A=

o RS-

E
B

HRMS (ESI-TOF) of compound 3a:

Qualitative Compound Report

Dats File PYRA-PhE Sample Hame  Uravslats
Sample Typs Unirvailabis Position Uruamlatis:
Instrument Mams Unavailabin Ussr Kame sl
Aog Method Acguired Time  Uraraslabie
IR Caliration STaTud DA Method .M
Camiment Sarmpie iInforrmaton i uavslabin
€ d Tahle
' HFG T
Cpd:CIOHENG]  G.i7e] 1SE0ETTT CI0 18 Mg C10 Ha 3 €10 Hll MO
Labal mtfr RT Algorithm Mass
ICod i C10 HA N2 157.07504 0178 Firsd by Molecular Feature - 156.06777
WFE M5 I —
w104 |Cpd B ©10 HE M -+ MFE Specirum (0,137-0. 307 minj PYRA-FR.d
15 :%E
= M
1 3= e
25 T II:
e 4]
15
1
05 |
150 200 250 300 350 400 450 500 550 600 650 Fo0 TS0 800 AS0 GO0 950
Counés v {mAE)
MS Spectrum Peak List
myr x |Abund |Formula Ton
AST.OTS04] 1 | 406771 [C10 HE MO (M}
ISA0TEE) 1 ﬂ!llEl-_i‘J_Pﬁl'd [Met}+
Predicted lsotope Match Table
[1satope mifr .ECIHI' TMM Abund % |Cale Abund % | Abend Sum % Cabc Aband Som %
1] snorsed]  asT.O7e0d .25 109 100 .57 .57
F | IHI!?MI 1580 138 12.78) LLAS 1L.73 1043




'H NMR (400 MHz, CDCls) of compound 3b:
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3C NMR (125 MHz, CDCls) of compound 3b:

Sepl1-2012

Fyra-4-Ma

— i [

Wy
Lo
Wwee |

./r_ﬂin_

Bl T2 010 o

st

1 o |

AL
=g
/ﬂIs_

—IFiE

1

110

120

150

160



DEPT (125 MHz, CDCI;) of compound 3b:
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HRMS (ESI-TOF) of compound 3b:

Qualitative Compound Report

Data File PrRA-4-Me o Sampile Rame  "TA-4-Ma
Samyphe Type Sarnple Poaition Vil 43
Imstrument Mame Enstrumant 1 Ueer Namse
Acy Migthod wEnsl_MS_ISITIL.m Acguired Teme  8/12/2002 51912 PM
TRM Calihration Status DA Mpthed mm
Commant
Sample Groug Tnfa.
Table
L Mass Farmiala MFG Formula (ppm) | OB Formuls
Cod I CHIHIONZ] Q077  1v0.0840 €11 M0 K C11 HID N2 €11 Hid N2
Laksei myr RT Algorithm Mass
Cped 112 C11 H1O N2 17109128 0.177  Find by Moleculsr Feature | 170,08401

HFE M5 Spectrum

108 [CRd 11 €11 H1O N2 + MPE Spectrum (0.099-0.599 min) FY7A-S-Mo.d
1.5 gg
=
135 = [N
1 ]
]
075
05 I
035
150 200 250 300 350 400 450 500 650 000 G50 700 TS0 BOD 850 900 850
Counts va. Mass4o-Char(pe (M)
S Spectrum Peak List
mSr z |Abund Fostula Ton
1700018 1 | 17s3iasafeil Wil A2 T
ITLOMI) 1 19011 KL WD _F-HlH]!
1TLose] 1 11160.7]C11 Hil B2 iMe H) o
WE Match Tahle
Isotog s Calc m/y  |Diff (ppm)  |Abund % |Calc Atund % |Abind Sum % | Calc Abumnd Sum %
1| 17L09128] 17109167 FET 100 100 §9.32 i1
3] imoest]  1rnosed 148 11.33| 1178 11 1034
3| 1momeea]  1rioaves [T 0.6 0,75 0.57 0.66




'H NMR (400 MHz, CDCls) of compound 3c:
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C NMR (100 MHz, CDCls3) of compound 3c:
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DEPT (125 MHz, CDClIs) of compound 3c:
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HRMS (ESI-TOF) of compound 3c:
Qualitative Compound Report
Data Fika PYRA-3-Metl Samgle tiame  FYRA-TMe
Sample Type Sampie Powition Wil 4
Instrument Mams Instrumant 1 Uod Mans
ke Mathod vishal_MS_25072012.m Acgulred Time /122002 4:34:10 PH
M Catbenion Stwtes SN T W 0a Metod mm
‘Cosmmsent
Sample Graup tnfa.
Table
= HFG T
Label RT | Mams Farmula MFG Farmuls OB Farmuls
Cod 19; C11 HIDMI|  0.177] 170084 CL1 M1a N2 C11 HiD M2 C11 HID W2
Compound Label myr RT Aigorithm Mass
Cpd 14: C11 H10 N2 171.09138 0.177  Find by Malocular Feature | 170,084
MFE M5 Spectrum
win  [CPd 14: C11 H10 N2: + MFE Specirum (0.120-0.603 mén] FYRA 3-Mad
28 BY
2 == N
b= E =
® LD
1.5
= H
3
: N ]\@r‘;
05
150 200 250 300 380 400 450 500 550 €00 650 700 SO MO0 BS0 900 950
Counis v Mags-io-Craege (mix)
M5 Peak List
EX 2 |Abund | Formuta ton
i71.00108] | 2738750511 HLl N2 (M4 H}
17| i 125642 7|C11 W) W2 (M=t
173.097] t 203 |C11 Wil N2 (Mt
109737 1 2a.3{C11 HI N (M}
Predicted Isotope Match Table
|tsotop [msr [Calemys  [oiff (ppm) [Abund % [Calc Abund % |Abund Sum % [Cate Abund Sum % |
1| 170.09128] 17005187 FET) 100 100 8678 4.0
3] i7zoeag 1TLI4T 256 11,85 1275 10.55 TS|
3 17097 173.09768] 193 0.4 075 0.66 [
4] amara|  areanod| 1AL5A 0.01 0.03 0.81 .01




'H NMR (400 MHz, CDCls) of compound 3d:
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13 .
C NMR (100 MHz, CDCls3) of compound 3d:
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DEPT (100 MHz, CDCIs) of compound 3d:

& On ]
-1 ST g 3
ZEXZX E-E-F-§-1 2 L]
160 150 140 130 12 1 100 B0 &0 50 40 30 0 10 o
f1 (ippm
HRMS (ESI-TOF) of compound 3d:
Qualitative Compound Report
ot Fllg PYRA-JET.d Sample Narme  PYRA-ZET
Sample Type Sampie Paogition Val 11
Ingtrument Name Inasruemnes | User Mams
Aimy Methed wishal_MS_25072011.m Acxpulred Time  B/24/2017 5:58:09 PM
TRM Calibration Status D& Msthod e
Coemmant
Sample Group Infe.
Compound Tabbe
HFG TR
Cosmpound Labed L1 Mans L MPG Formisla |__(ppm) OB Formuls
Cpd SH CITHIINZ|  0ia] 180987 C17 HIZ W2 €13 HI3 W2 4.2 C12 HIZ W2
Compound Label mir RT Algorithm Mass
Cpd 52: C12 HIZ N2 185.10655 0218  Find try Molerutar Feature | 184, 09927
HFE M5 Spectnem
10 % [Cod 52 €12 H12 N2 » MPE Spoctrom (01510812 min) PYRA-2ET .4
2 g g
- H
15 g E Et
o
5
% H
a8
¢ |
200 300 400 500 600 700 [ GO0 1000 1100
Couns va. Mass-t-Change [maz)
M5 Peak List
B |Abund IC I Ton
185.10655] 1 227066 {12 H13 N2 [H+ii)s
186, 109%8] 1 TAO7L.S{C0E H1d N2 M+
187.11068] 1 INFLAC12 H1D N2 M i}
Predicted Isotope Match Table
Isatops B [Cascmfz [0t [ppm) d % [Calc Abund % Sum S Cale Abund Sum %
1] 185.10655] 8% 107 431 160 10 HE04 #7.15]
i 185 Iﬂ!ﬂl 185 “{IHI A TT [l &) 1388 1ALEA 12 08
3] 18711069  .1LM) 14.49] 13T 0.89 1.08 [
= End OF Report ~
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'H NMR (400 MHz, CDCls) of compound 3e:
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C NMR (125 MHz, CDCls3) of compound 3e:
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DEPT (125 MHz, CDClIs) of compound 3e:
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HRMS (ESI-TOF) of compound 3e:
Qualitative Compound Report
Datn File FY-HAS-[0.0 Sample Names PR TR
Samplt Type Sampie Poaition Va1
Instrument Mame Instrumers § User Mame
o Method vishal_MS_25072002.m Remulred Time  %/24/2012 T17:26 PM
MM Calibration Status SR o et wm
Cosminvanl
Sample Groun Info.,
Compound Table
I ey
peownd Label BT Mass Formala MFG Formula H4 DB F
Coo 30t CI3 HIA PG| 0.231] 198115410 Ti8 A4 N2 C11 hid N2 14 T3 HIA M2
Compound Label mir RT  Algorithm Hass
Cpd 31: €17 Hi4 N2 15913269 0221  Fing by Molecular Festure (158, 11541
MFE M5
x10 § |Cpd 31: C13 M4 N + MFE Spectrum (0.153-0.712 min) PY-RAL-IP.0
(1 g
e
s 8= 4
s B3 >
. H
2
o /|
M0 300 2400 2S00 B0 700 BOO  9O0 1000 1100
Crourits vi. Mass-io-Chaegs |[mcz)
MS Spectrum Peak List
iy | z [abund __|Formula ten
199.12265] 1 (e FELTT (MeH]e
200.12606] 1 | 1230524.4]c10 H1S M2 (MaH]=
201.12874] 1 B6817.3|C13 H15 M2 M)+
202.13094] 1 §784|C13 H15 WD (MH)+
221.10666] 1 15515 90C13 Hi4 W2 Ma (Mt
m_tma 1 3082 2[C13 H14 12 b (M Na )+
Predicted Match Table
iy Calcmfz__|DMf (pom) [Abund % _[Calc Abund % __[Abund Sum % Calc Abund Sum e
:‘ 19912268 19a.12207] 148 100 [ BE. B4, [0
3| 200.13606]  200.12605 e 1409 1496 1124 12.84]
3] z0113m04] 200 12911 1BS .99 104 086 0.9
4 2130w 20013014 542 0.07] 0.04] 0.6 0.04
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'H NMR (400 MHz, CDCls) of compound 3f:
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C NMR (125 MHz, CDCls3) of compound 3f:
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DEPT (125 MHz, CDCls;) of compound 3f:
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HRMS (ESI-TOF) of compound 3f:

Qualitative Compound Report

Dwts File FORLA-4-Ote o Symple Mame  FTHA4-OMe
Sample Type Sarmiple Pogition al 53
Instrument Nama Ingtrumnent | User Marme
Ay Method visha_M5_TS07TM11.m Acguired Time 91271012 44444 P
IRM Cabibration Statiss T DA Mt wm
Cosrrumse vt
Sample Group Indfa,
Compound Table
HFG T
Compound Labai BT Masy Farmula HFE 1 i O Formula
Cod e CLIHIOMNZ Q]  0.175] 18607895 Cll MIONI D CllHIDMZ O .97 CI1 Hid N2 O

Compound Label m/r AT Algorithm Hass

Cpd & C11 HIOM2 O 18708632 0,175  Find by Molecular Feature | 18607895

JFENSEE_@\_!’H
x10 8 |Cpd 8: C11 HIO N2 O: + MFE Spectrum (0,039-0.433 min| FYRA-4-OMa.d

3 =
8] =1
o8 ' N |
o4 5

02
150 300 250 300 350 400 450 SO0 S50 600 650 J00 TS0 QOO0 AS0 D00 G6O
Counts va. Muss-1o0-Charpe (miz)
M5 Spectrum Peak List
m/fz | Abund Formula lon
12.08622] 1 | waenasiciiMiiN D (Mabi]+
imsoaRga] | 132899.1[C11 Hil b2 0 [MeH)+
189.09311] 1 BEALAJE11 HII N2 O M+
100.0%487] 1 [ ST (M)
Predicted Match Table
Isotop myx Calcm/z__[Oiff (ppm) [Abund %  [Calc Abund % [Abund Sum % Cake Abund Sum s
1] wm7oseza| ik7.0e6ss] 1.96 100 100] BS54 AT.AT
2] issomead] im0 154 10.8) 12.79] 576 1124
]i 1s9.09101]  189.09333] [T 0.71 .58 0.63] 0,54
4] 1900087 e0.0mm| 8] 007 [T 0.06) [ro|
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'H NMR (400 MHz, CDCls) of compound 3g:
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C NMR (100 MHz, CDCls3) of compound 3g:
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DEPT (100 MHz, CDCI3) of compound 3g:
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HRMS (ESI-TOF) of compound 3g:
Qualitative Compound Report
Durts File FYRA-T-OMe 1! Sample Mame  FYRA-D-0Me
Sample Type Sarmpie: Pasition vl 4
Inatrument Mame Instrumaent 1 Usar Kams
Ay Method wishal_ WS PSOT2012.m Acguired Tine /1272012 S:37:07 PM
TRM Calibration Status DA Method wm
Cormmant
Sample Group Infe,
Compound Table
T HFG ThIT
Compaund Latsel Lo Farmista | mras ippm) onF
Cpd LI HIONIO| 0176 IB6.07ERS ClI Mg N O ] C11 HiO M2 O 24| C11 Hi0 M2 &
Label myr RT  Algarithm Mass
Cpd 7: C11 HIDNZ O 15708613 QU7  Find by Moleoutar Feature | B6.07EES
HFE M Specirum
«ip @ [Cpd 7:C11 HI0KNE O: + MFE Spacirum (0.047-0.473 nin} PR 3-Dle d
1.2 o
1 N
o8 . [ =
o8 - N
D4
0.2
o |
150 200 250 300 350 400 450 500 550 600 E50 700 TS0 BOO A0 90O 850
Cownts va. Mass-io-Charga (mir)
M5 Spectrum Peak List
i 1 | Abund [Farmuls lon
187.08613] 1 125m07.61C11 MiL A2 O [M b+
BB 1 1HILEICIE ML N2 D [M 4 pi) =
INR05108] 1 WM. IICII M N2 D M2 i}
Predicted Isotope Match Table
|leotope | my/z Calcmfs__|Diff (ppm) |Abund 5» |Caic Abund % _|Abund Sum % (Caic Abund Sum %
1] 187.08613]  187.08658 1.45 100 100 B.TY §7.91
2]  iER.OGSYS|  188.08961 13 16,85 12.79] .58 11.25)
3| imeons|  isumn fET] 0.8 0,96 0.7 0.84]
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'H NMR (400 MHz, CDCls) of compound 3h:
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3C NMR (125 MHz, CDCl3) of compound 3h:
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DEPT (125 MHz, CDCls;) of compound 3h:
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HRMS (ESI-TOF) of compound 3h:
Qualitative Compound Report
Data File PYRA-2, 50 Sample Mame Lingypistag
Sample Type Unavatable Positian Ura ditiide
Instrument Mams Urarvatabie Uner Name Lindwnlithe
Aer Msthod Acguired Time  Ungoslsthe
IRM Calibration Status DA Mathod mm
Comment Ll Wionnibon i undvslabis
Compound Table
HFG I
Label L1 Mass F MFG Formula {ppm) 1 OB Farmula
CpdB:C12 HIZNZ| DL176]  1B4.0944 CI2 HiZ N2 CiZ W17 M2 15| €12 HiZ M2
Label myr RT Algorithm Mass
Cpd 8: C12 H12 N2 185.10672 0175 Find by Molecular Feature | 154,05944
HOFE MG Specnam —— -
ity @ |Cod B C12 H12 NZ: + MFE Specarum (0.072-0.530 min) PYRA-L5-DMd
L ol
b 1o<] ]
12 f T l" i CHa
' 2c W
e o \E)ﬁj
o8 f
o
H
02 , 3
|
150 200 250 300 350 400 450 500 550 800 650 70D TS0 800 850 00O 650
Counts v Mpss-bo-Charipe (mOE)
MSE Spectrum Peak List
z [Abund | Pormus Ton
185.10672] 1 147995712 HAD W2 fp vy
185 1054 1] 1 178470.6{C12 H1D W2 {431
187.11268] 1 12025 2[C12 Hid W2 o
sER 11451 1 A1.7{C12 H1d W2 [Mwtije
Predicted Isotope Match Table
[1sctepe Cabcmfz _ |OHff (pom) [Abund % [ Calc Abund % | Abisnd Sum % | Calc Abund Sum % |
1] ims.10672] 18510732 127 160 100 | #7.12
3] amhos4n] 18611078 5.3 12.09 11.85 10.7 12.07
3| evaizes| 1801 Lak 81 .59 .72 (¥
4] isaiies1]  1ma11639 [1T] [ [ .64 [T
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'H NMR (400 MHz, CDCls) of compound 3i:

pyrazine
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pyrad
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3C NMR (125 MHz, CDCls) of compound 3i:
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DEPT (125 MHz, CDCls) of compound 3i:

vl
M !
{
N
Br
1% 1 |
LT A ox
XN B O
150 150 140 138 120 110 100 " @ 50 48 1% 0 10 o
1 (ppm
HRMS (ESI-TOF) of compound 3i:
Qualitative Compound Report
Data Fle PYRLA-4-Br Sample Mame  FYRA-4-Ir
Sample Type Sarvgie Poaition vl 57
Emptriameent Warms Instrumernt 1 Usr Mame
Acy Mathod wishal M5_I5072011.m Acquited Time  WLL2002 44209 PM
A Callbration Status DA Method mm
Camment
Sample Growp Imfe.
Compound Tabla
= PG T
Comg d Label L L F MIG Farmala O Farmuls
Cod 4: CIO W7 BrNZ| G.76] 23187883 CI0 H7 B M C10 M7 Br M2 17| 10 17 by W2
Label myr RT Agorithm Mass
Cpd 34: CIOH7 BrW2 23498587 0.178 Find by Moleculsr Feature 231.978563
MFE M5 Spedirum S
wig 5 |Cpd 34: C10 HT Br N2: + MFE Spectrum (0.128-0,604 min] FYRA-4.0r 4
4 =
&
| B
O
[
2 M
1 Br
150 200 250 300 350 400 450 500 550 600 650 70O 7S50 BOO ASD 900 &50
Counts vs, Mass-to-Charge (mz}
M5 Spectrum Peak List
ol z |Abuand Formula b]
I SRS 1 46566 3|C10 Hil Br N2 M)
| 1seeam i 53905 9 C10 HE B b2 )
236 583 i A41896.6{C10 HA Br N2 [H+ )+
13758048 1 51050.2}C10 HB Br M2 et
|z 1 naCineebenE M)
Predicted Isotope Match Table
Lsotope mfs Calem/z DI [ppm) [Abund % [Calc Abund % | Abund Siwm % [cate Abund Sum %
| rwonsar]  23eseess] .84 58.79| 100] 44.75 45,18
i measse|  nsemn| 100 12.2] 18.64] [ ¥
3] TeaEIM] 13658454 FIT] 00| w.a| a4.78| 4.3
4] 2v7oa64n|  237.98740) 4.3 11.55 TR 5.17 512
5| rmamssi|  2amesodi] 11 0.7l [ 0 027
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'H NMR (400 MHz, CDCls) of compound 3j:

pyTanng
PrRA-CL
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PYRA-- H A
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' I a0
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13 .
C NMR (125 MHz, CDCl3) of compound 3j:
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DEPT (125 MHz, CDCls;) of compound 3j:

cl

160 150 1401

l)lﬂ 'Illﬂ 'I:H

L Bl 50 4a o
1 [ppm)
HRMS (ESI-TOF) of compound 3j:
Qualitative Compound Report
Data File PYRA--CLE Sample Mame  TTRA-4-O
Sample Type Sample Position Vial 45
Instrument Name Imstrument 1 s Mame
Aoy Method vishal_MS_25073010.m Acquired Time 97122007 4:26:45 PM
IRM Cablibraticn Status SR U Mt asm
Comment
Sample Group tnifo,
Compound Table
e |
Compound Labsel T Mass Formula MFG Formula {ppen) DB Formuls
Cpdb: CIOM7 CIN2| 0.177|  190.02888 C10H7 O N2 £10 M7 O N2 €10 17 O N2
Label myr RT Algorithm Mass
Cpd & CI0HT O N2 191.03614 0,177  Find by Molecular Feature | 19002885
MFE M5 Spectrum o
L Cpd 6: 10 HT Gl N + NFE B{kx:ﬂ'l.m‘l (0.041-0.674 frwn ) FYFA-4-01.0
-
25 Eg N
. B= E
1.5 s M
L
I
05
1
150 200 250 300 350 400 450 500 550 600 BS0 700 750 BOO BSO 900 950
Censnts va. Mass-to-Charga (mix)
M8 spectm Peak Ut
myr & |Abund Farmila lTom
191.03614] 1 251859.1(C10 HB O M2 [M+H)+
150.05897) 1 ANIOR.5|CL0 HE O N2 (M)
121.03307) 1 92154 3|10 HE O M2 (M} +
194006011 1 11EE1.4[CT0 HE O M2 (M) e
Predicted Isotope Match Table
Tsctops mir Calcmjz__ |0 (ppm) [Abund %  [Calc Abund % |Abund Sum % | Calc Abund Sum %
1| 191036m4] 19103705 4m 100] 100 803 47.57
3| 1sao3s97] 19204003 551 1035 L6 .72 7.86)
;I 19300307 193.0337] .11 Jl.gi 1261 21.9%] 22.04)
L T TR L7 407 1M 27 251
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'H NMR (400 MHz, CDCls) of compound 3k:
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13 .
C NMR (125 MHz, CDCls3) of compound 3k:
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DEPT (125 MHz, CDCls;) of compound 3k:

]
I[ Cl
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HRMS (ESI-TOF) of compound 3k:

Qualitative Compound Report

Dats File PYRA-3-0Ld Sample Mame  PYRA-DCI
Sample Type Sampie Pasition Wil 47
Instrument Mame Instrument | User Mams
Acq Method vishal_MS_25072002.m Acqulred Time  S/12/2010 42915 PH
1 Cartortion stotws R 0 Method 5
Comment
Sample Group Info.
PG T
&I L1 ! Masy I Formuls MFG Farmute E.\.ITsl 08 Formuls
Cpct 7: CI0 NP ONI|  QU178]  150.02904] CI10 HY O M2 CI0H7 O N2 Cif) W O W2
Compaound Label miz RT  Algorithm Mass
Cpd 7; C10 W7 O N2 191.00638 0178 Find by Moleculsr Feature 190002908
MPE ME & - [
w10 & [Cod 7: €10 HT CI Mk + MFE Spocirum (0.044-0.405 min) PYRA-3-Cld
35 e
3 EH-\
25 B
] = N‘Jﬁm
1.5
1
0.5
|
150 200 250 300 380 400 450 500 550 600 B50 700 750 800 BRSO 900 850
Crounis va. Mass-to-Charpe (méz)
MS Spectrum Peak List
[ 2 [abund | Farmuta 1on
191.03638] | 413060.3]C10 HE € N2 [t iy
150 03854] 1 s3a6 5{C10 HE O N2 _E:m;.
150 1 138550{C10 HE O H2 +H]
194.03638] 1 10768{C10 HE O NZ i)
195.03783] 1 803|c1a HE O hZ E.E"m
Predicted Isotops Match Tabie
[tsotope  [myz [Calcmfz__|Diff (ppen) |Abumd *% |Caic Abund % _|Abund Sum % Cale Abund Sum % |
1| 19roos3s| 15109008 154 10| 1oa| #AHT] &7.48]
2] 1mpo0sse] 1204003 155 111 10.64] [ 7.85
TR 600 FTR ] T 3 .01
4| isaposam|  psa0a7id 158 [T 1M 117 1.51]
5] 1es0nrmd]  195.04004 11.31 ¥ [F| 013 0.43
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'H NMR (400 MHz, CDCls) of compound 3l
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3C NMR (100 MHz, CDCls) of compound 3
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DEPT (100 MHz, CDCI3) of compound 3l:
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HRMS (ESI-TOF) of compound 3lI:

Qualitative Compound Report

Dats File PYRA-4-F o Sample Name  FrEA4F
Sampie Type Sample Pasiticn i 4R
Instrument Nams Instrumert | Usar HMame
Acny Method wishal_MS_1S072012m Acquired Tima  ST22012 43047 P
TRM Calibration Status ST D ik -
Comement
Sampie Group nfa.
nd Table
Compound TG
bl L1 Hans Farmuls PG Formaula 8 Formula
Cpd 5: CUOHT FAG] 0078  174.05868 €10 HT F M2 CIDHT E N2 CIDHTF M)
Compound Label myr RT Agorithm Mass
Cpd 5: C10 H? F N2 175.06593 078 Find by Molecular Festure | 174.05068
MFE MS

Spectrum
w1 8 |Cpd 5: £10 M7 F N2 + MFE Spacirum (0 083-0.857 mnj PYRA-4-F.4

" [:l@

150 200 250 300 350 400 450 500 550 000 &50 FOO TS0 8O0 850 900 950
Counes va.

]
[ B "

175 06502

10 HAF N2

ezl
MS Spectrum Peak List
mfE 3 |Ahund Fi ! L
1750855 1 M4535.5|C10 HE F K2 [MaH}=
176 ek 1 ATITLS{C10 HE F W2 -
177.07051] 1 T116.4[C10 HA F M2 (M

Predicted Isotope Match Table

lsotops  |mix Cale mfz___|OWY Abund % |Calc Absind % |Abund Sum % [ Enic Abund Sum %
1] 175.06543] 1750666 163 100 100 [FET 19.08
FIIET 17606558 558 uJH 1144 1196 1037
n.nl

3] imoomsi|  1Tn0msy 11,35 [ 0.62] [
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'H NMR (400 MHz, CDCls) of compound 3m:

yTRLiE
Pyre4-CF3

[ N Jhv Ik_
:L ; S
N e SE E%
B3 ERE iz
CFy : ! T T T T
.1 9.0 &9 8.8 &7 &6
1 (ppm)
wramq‘ \
I'|'r\e|1 L]
_.JlllllL R '|i'
I 3]
o x5
BE ]
E: e 8.1 B:III ?.I‘!‘ ?.I$ ?.I?
“; L 11 fpeen)
— L, N | | S— | S —— P
T IT T T
P |
22283350 &% 1 -
; . y ; r . r ; r : . . r r . r ;
5.0 B3 .M ] T [ %] L] 35 30 4.5 4.0 15 1o i 20 1.3 g (1] oo
f1 {ppm)
1 .
F NMR (376 MHz, CDCls) of compound 3m:
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3C NMR (100 MHz, CDCls) of compound 3m:
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'H NMR (400 MHz, CDCls) of compound 3n:
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3C NMR (125 MHz, CDCls) of compound 3n:
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DEPT (125 MHz, CDCls;) of compound 3n:

pyra-biph-F
Pyrn-Biph
H
L
M
gy frri,
333 £8aifRas
€ 1% i @0 i@ e 10 8 8 P @ % 4 W W 1 8
1 {ppm)
HRMS (ESI-TOF) of compound 3n:
Qualitative Compound Report
Diats File PYRA-EPT G Sample Nama  PYRA-EPT
Sample Type Sample Paosition Waal 51
Instrument Mame lrrgtrisment 1 User Mame
Aoy Methed vishal MS_TS072011.m Acguired Time 5122002 4:39:24 PH
IRH Callbration Status DA Miethod sam
Cammednl
Sample Group Info.
Compound Table
HFG o
Comep 4 Labwsl BT Mass I Farmula MEG Formuls 08 Formula
Cpd2: Cla HAZNZ|  oame]  13eeed] Ci6 H1Z N1 ClE H12 M 147 C16 M2 N2
Label myiz Algorithm Mass
Cpd 2: C16 HIZ N2 233, 10647 0176  Find by Moletular Feature | 732.0092
MFE M5 Spectram
10 & [Cpd 2 C18 H12 M2 + MFE Specirum (0.115-0.443 min) PYRA-BiPh.d
25 g
2 5; I N‘
bl 5
15 =
1 M
05 | Ph
150 200 250 300 350 400 450 BOQ 550 GO0 G50 00 7S50 8O0 BSO0 800 650
Couprts v Miss-io-Champs [mor)
MS Spectrum Peak List
iz 2 | Abund |Formula Lon
23210647] 1 272742 {C16 HIY N2 [Mah]
21098 1 S06072-9|C16 HI13 N2 +H)+
| 135.11360] 1 4067|156 ML M2 [M+H]=
Predicted Isotope Match Table
| Isotope i Cabe mjx iy ) |[Abund % |Calc Abund % |Abund Sum S Cale Abund Sum %
1|  maoer] LT 165 100 100] #1027 [FET]
T T L 18,53/ 18.19 15.72 15,19
3] msaue| sk 405 1.52 158 L35 1.3
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'H NMR (400 MHz, CDCls) of compound 30:
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C NMR (125 MHz, CDCls3) of compound 3o:
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DEPT (125 MHz, CDCI3) of compound 30:
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HRMS (ESI-TOF) of compound 3o:

Qualitative Compound Report

Data File PYRA-1-BAP o Sampls Name  FYRA-1-NAP
Sampie Type Tarmn Position vial 50
Trstramsent Mame Instrument | User Mame
Aty Mathed wishal_M5_25072012.m Acguired Time  9/12/2003 4:36:54 PM
TAM Calibration Status DA Method mm
Camment
Sample Group tnfa.
Compound Table
bl RT Mass Formuls MFG F {ppm] 08 Formuls
Cpd B: C14 HAONZ|  0.175] 2060835 C14 10 M2 T4 HIO N2 FET] C14 M18 N2
Label mir RT Algarithm Mass
Cpd 8: C14 H1D N2 7.0012 0175 Fnd by Malecudar Festure  206.08352
MFE M5
10 § |Cod B: C14 H10 N2 + MFE Spectrum |0.121-0.563 min) PYRA-1-NAP.d
2 Y
1.75 B=
1.5 i_,:'; N
125 iy [ ‘
{ | =
0.75 N
0.8
035
? 150 200 250 300 250 400 450 SO0 550 600 G50 700 750 8O0 ASO 900 950
Ciounis v miz)
MS Spectrum Peak List
mifr 2 |Aband IG lan
070512 1 | 214630030014 HIL N2 M+ +
| o801 1 FIEXM.G|C14 HEL N2 Mabi] s
00 OPAEE) 1 J4313.3]C14 HiL N2 F{Hmy
21010005 1 1355 2]C14 HLL NZ [emeiipe
Predicted Isotope Match Table
[tsotmpe  [mye Calc mfz __|Diff Abund % _|Calc Abund % __|Abund Sum % [Calc Abund Sum %
i mo70s2| 20709187 1.3 160 100 5611 (T8
3 weossnn] 208094 1150 14,83 16 12.76] 1385
3| xmosess|  xm.pevE3 4.68] 113 1.2 0.58] .02
4| mo.aooes| 20010087 ier| [ .08 nos| .08
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'H NMR (400 MHz, CDCls) of compound 3p:
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3C NMR (125 MHz, CDCls) of compound 3p:
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DEPT (125 MHz, CDCls) of compound 3p:

l
H =
” ‘ ‘ _ |
b R s, .1 [
Py bl mw =
29 E 5RREZ E
160 = 140 k] 120 11 100 L] a0 7o 60 50 0 ] n 0] 1]
11 {ppm)
HRMS (ESI-TOF) of compound 3p:
Qualitative Compound Report
Data File PYRA-PY 4 Sample Name  FTRAPY
Sample Type Sarnpie Padition Wl 6
Instrument Mame Irstrumend | User Mame
Acy Method wiahal_M5_I5073013.m cguired Time 972472017 5:38:53 PH
IRM Calibration Status S A Hethoc nm
Conromient
Bample Groug Infa.
Tabile
Compound
Latssl BT Mass Farmula MFG Formuls {ppm} D4 Formuta
Cpd 21 CL2 HIDNZ] 0.217] 162067 €12 Hid N C12 Hi0 M2 5.1] 12 Hid N2
Compound Label m/r RT Algorithm Mass
Cpd 212 C12 H10 M2 183,09075 017 Find by Molecular Festure 152,08347
MFE M5
x10'5 [Cpd 21: ©132 HI0 N2: + MFE Spectrum (0. 153-40.662 men) PYRA-FYV.d
=
2 E =
Do
1.5 =9 |
-
i N
8
0s =
| 8
° 200 00 400 500 SO0 100 A0 S 1000 1100
Counts va. Mnss-to-Chirge (miéz)
M% Spectrum Peak List
m/r z | Abund [F: I Tan
183.09075] 1 23ITHLE[CIZ M1 M2 -
184.09353] 1 13656.60C12 H11 M2 +Hl+
185.0a7e3] 1 4125.2}CH2 H11 M2 i+
365.1713] 1 BO45.T [TH+H]+
366 17a7] i 2061.9{ |
Predicted Lsotope Match Table
Lsatope r |calemz _ |oiff jppm) |Abwnd % [Calc Abund % _|Abund Sum % Calc Abund Sum %
1| 180%075] 1HNO916D 5.07] 100 100] B5.09) 1717
3] 1B4.09392]  1M.084T1 4.34] 14.4 13:84 113 1106
3|  iesoered)  1AS.09TM .48 LM 0.8 152 0.7

— End OF Report —



'H NMR (400 MHz, CDCls) of compound 3q:
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3C NMR (125 MHz, CDCls) of compound 3q:
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DEPT (125 MHz, CDCls;) of compound 3q:

Haoh_ M
X
HyC M i
CHy
{1 3 AN
= & e
: =3 RAR
1w 160 150 el = 20 1n 1y B E:II 'H! Z;EI ZID II! l;r
11 [ppm}
HRMS (ESI-TOF) of compound 3q:
Qualitative Compound Report
Data File EM-PYHA A Ma o Sampic Mame  Lravidlabie
Sample Type LEgt S Positman Ly priplid
Erstrument Mams LEgt 21 s User Name Liray e
Ay Methad Acpuired Time  Uravidibie
IR Calibration Status DA Mathod wm
Comment Saerpee nformation B uhavaiaise
Compound Table
HIFGTHr
© d Labsl BT Mais Formula MG Formuls O Formuls
CpaECIVHIANZ| 0478 (9811512 [SELIELE 11 Hid M2 [=SEILI]
Label myr RT Algarithm Mass
Cod 8 C1IHI4 M2 199,12739 0178  Fnd by Moleculsr Festure  198.11512
MFE llsslw — -
w1 8 |Coo & C13 Hid N2 + MFE Spoctrum (0L038-0 530 min) DM-PyiA-4-Me.d
i
5 o
pri = N
{ 8 X
: 4 W
2
CHy
1
150 200 250 20D 150 400 450 500 S50 G0O 650 YOO RO MO0 BS0 GO0 950
Counts v, Moss-to-Chispa (i)
M5 Peak List
| 2 [mbund Formuls Tan
199.1209] 1 SHP0YL8.5]C10 1115 M2 (M}
20012575 1 B5348.4]C17 115 N2 [ +ije
LM 1 A4181.6[C10 H18 M2 [Mas)e
LNy 1 B23.7]C13 H1S 2 [M+i1)=
Predicied Isctope Match Table
" mir Calcmfe DN [ppen) [Abund % |Calc Abund % [Atund Sum % [cate Abund Sum %
| emazme]  emiaaei 2.81] 160 100 w1 86.17
3| 2001 200.1760% [ 1487 14,96 12,86 12.89)
3 rovgamae) 20010910 17 o [ .86 0.5
4]  pozia]  20pi3die 4,11 ol [ a0 0.04]
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'H NMR (400 MHz, CDCls) of compound 3r:
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C NMR (125 MHz, CDCl3) of compound 3r:
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DEPT (125 MHz, CDCls;) of compound 3r:
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HRMS (ESI-TOF) of compound 3r:
Qualitative Compound Report
Data File PYRA-20-Py.d Sample Mame  PYRLI0-Py
Sampils Typs Sampie Pasition Wil 43
Instrumant Mame Imstrument | User Mames
Acq Method vl _M5_25073012m Acquired Thme  1L/7/2002 L5907 PH
TRM Calitration Status O Mo am
Cosnmant
Sampile Group Infa.
Compound Table
L Lo i
Label AT Mass Formuls MFG Farmils (ppm) I D8 Formuls
Cod - CO M6 CIND|  0.286]  191.02495 €3 Hb O M2 9 i O M3 4] €8 Hib G W)
-
Label mfr RT Algorithm Hass
Cpd 7: C9 W6 O N3 192.03223 0286  Find by Molecular Feature | 19102495
MFE M5 Spectrum
%10 % [Cpd 7- 9 HE O N3: + MFE Spectrum (0,036-0.760 min) FYRA-20-Py.d
)
fi
A 5 M
8 =13 =
-1 =, I
1 iz Hf‘ Cl
: |
2
1
. 200 300 400 500 00 700 8OO m- 1000 1100
Counis vs. Mass-io-Chango {m/z)
MS Peak List
| ¢ |Abumd G Tan
Lrirre] i BOZT06 A}CH HT O W3 (Makile
1enoasi] 1 T1497.21C9 H2 O N3 M+ ki} e
194.02923] 1 215586.5)0% H7 O N3 (M 4 b}
195.03209] 1 ness2csHr O Ng Mt
196.00429] 1 BTLA|C9 H? O W3 {Mbi}+
Predicted Isotope Match Table
im. mir Calcmfz [0 (ppm) [Abund % [Calc Abund % |Abund Sum % Cabc Abund Sum %
1] 1s0dz] 1920321 0.38] 100 100 Ln 797
7] 1saoasin|  penoasod 0.33 8.5/ 1081 [15 742
3] 19402933  184.02048] 1.35 AT 1254 18.27 z.11
4] 1es000]  1es03d 0.71 2.52 351 2.00] 138
5| 1esooars| 19800477 -1.351 0.11 0.17] 0.08) 0.12]

— [Ened OF Rmport —
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'H NMR (400 MHz, CDCls) of compound 6a:
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3C NMR (100MHz, CDCls) of compound 6a:
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DEPT (100 MHz, CDCI3) of compound 6a:

Guna-Fh
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HRMS (ESI-TOF) of compound 6a:

Qualitative Compound Report

Ot Filkn QUING-P. Sampla Naie QUMD
Ssmpls Type Sampie Pomsition Wial 5
Instrumant Mame [remiruman | User Mame
Ach Method wishal_MS_215072002.m Acguired Tima 91372002 45223 PH
IRM Calitwation Status D Method Bm
Commant
Sample Group Infn,
Compound Table
WG DT
Label AT Magi Formisla MFG Formula Ol Farmuts
Cpd 22- CH WIONZ] Q1M 206 R 14 Hio ke 34 HID M2 C14 M0 W2
i Label mifr RT Algorithm Murss
Cpd 22: C14 H10 N2 708122 076 Fnd by Moleculsr Featuse 20608394
MFE M5 Spectrum
wig ¥ Cpd 2 C14 W10 N2 * MFE Spactram [0.1.27-0 651 min) QUING-PR
HZ
i % T
15 M
15 «Ha @I
1 M
[i k]
|

150 200 250 300 350 400 450 500 S50 GO0 G50 TOQ 7SO BOO 850 B0 950
Coounts va Mnss. io-Change (mE)

M5 Spectrum Peak List
mir a1 |Abund l‘hmu.l.l Tam
anromizz] o | 250675851014 L1 N (ML
aacee?] 1| wanalCAHIL NG IHrbil e
209.09683] 1 TH461.2|CI4 HIL N2 [t
210.10316] 1 1388[C14 11 W2 | Fiaki
Predicted Match Tabie
Isctope | myr Cale m/s  |DAM (ppm) |Aburd % | Calc Abund % | Abund Sum % Cale Abisnd Sum %
1| a07oeiza]  aon.omis7 [ET] 12 109 555 [T
3| romoeear]  2OROMHTE 1M 15 1fi 13.39] 1383
T ) 481 1 1.2 101 [TH
4| 2 m?l 210, 10087 5T [T .05 o




'H NMR (400 MHz, CDCls) of compound 6b:
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3C NMR (125 MHz, CDCl3) of compound 6b:
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DEPT (125 MHz, CDCI3) of compound 6b:

o4

Lo gne |
:  EREEEE -
W ™ M0 1@ @ i we % @ W @ © ® 0w w0
f1 {ppen)
HRMS (ESI-TOF) of compound 6b:
Qualitative Compound Report
Data File QUING-4-Me.d Samgple Mame  QUING-4-#e
sampia Type Sampie Position i 57
Imstrument Mame Instrumant 1 User Nama
Acq Method vishal_M5_2507201Lm  Acquired Time  9/12/2012 4.54:56 PM
IRM Calibration Status R e e wm
Comment
Sample Group Info.
Compound Table
AT HFG T
Label RT I Mass Fasmuts MFG Formaila {ppm} I __ D8 Farmails
Cpd 15: CISHIZNG]  0.76]  220.0904 1% H1l K2 C15 HiZ Kl 2,05 C15 HiZ K2
Label mir RT Algosithm Mass
Cpd 15: C15 H12 K2 201.10687 0.176  |Find by Molecular Feature | 2200956

xi0 & [Cpd 15: C15 H12 M2: + MFE Specarum (0.123-0.614 min) QLIND-4-Me.d
[ gg
5 = N
‘ N2 OI:'
P
3 /@\t
&
2 : Hy
1 '
o E:
150 200 250 300 350 400 450 S00 550 600 650 700 S0 80O AS0 900 050
Cournts va, Mass-lo-Charps (i)
MS Spectrum Peak List
ms 2 |Abund |Formata 1on
221.10687] 1 | GesS0A S]C1S 1Y M2 [(Mshi}s
22210699 1 | 105I015.5[CIS HIT M2 [Mati}e
| 33311278) 1 BIME TIC1S HI3 NI [Met]e
22411543 1 1954 8|15 HII M2 (M)
24109153 1 1073 [Mshals
Predicted Isotope Match Table
[1sstope  [mr Calc mfz | DiT {ppm) [Abund % _|Calc Abund % | Abund Sum % Calc Abund Sum % |
1| 231 10687]  zxaova) M) T 100 8548 4,36
3 o]  Irkanoea) 1 1572 1.1 1144/ |4._q_I
3 nam|  mans| iy L3 137 105 L1
4 mausa]  Daaie6] 521 0.3 0.07 0.02] o.0e]
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'H NMR (400 MHz, CDCls) of compound 6c:
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13 .
C NMR (125 MHz, CDCl3) of compound 6c:
M
L ~
M
o ‘
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DEPT (125 MHz, CDCIs) of compound 6c:

4

Dr"
I - I I
4 —¥SE 2
3 ss2z z -
160 158 1400 135 1290 110 100 B0 & 50 40 e 3‘} 1‘0
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HRMS (ESI-TOF) of compound 6c:
Qualitative Compound Report

Data File QUING-4-CMte.0 Sample Nama  QUING-4-OMe
Sampla Type Sample Pasition Vial &1

Instrument Name Instrament L Usar Name

Acq Method vishi_MS_25072010m  Acguired Time  SIL013 5:05:00 FM
IRM Calibiration Status R s Moo mm

Comment

sample Group  Info.

Campound Table
e HFE A
Latw] L1 Hass I Formila MFG Formula D8 Formals
Cpd 16: CISHIZNI O] 0178 236.0845] CIS 2N 0 Clsmi2 M 0 L CISHIINZ O
Label mir AT Algorithm Mass
Cpd 16: CIS HIZN2 O 237.10177 0176 [Find by Moleritar Feature | 236.0945
MFE M5 Spectrum - el
«1a 1 |Coa 16:C15 H12 N2 O: « MFE Spectnum (0,117-0 575 min) QUING-4-OMa.d
1.78 E'S
15 Eﬂ N
125 5T
£ i I
1 © s
078
05 i
028

150 200 IS0 300 350 400 450 500 SL0 @00 650 00 TS0 SO0 ASD 800 G50
Counts va. Muawi-to-Charge (M)

M5 Spectrum Peak List
Lol z_|Abund Farmula lon
2arioir| 1| 1B89205.1|CAISHIINZ O [MaHje
1381045 1 927 8]C15 HII N2 O (M+H+
oe.00M 1 27A2|CIS HII NG O (M+H]+
240, 10048 1 23IT06(CLS HIZ N2 O (MAH]
ML) 1 1B 4{CISHIZMI D (M +H]
Predicted Isotope I-l_ngrmnbh
Isotope | m/r Calc m/z__|Dif [ppm) |Abund % | Cale Abund % | Abund Sum % Calc Abund Sum ¥ |
il 23700177 zan.a0aa4 156 1 100 B5.14) 84,15
2] 2w sess|  z3ma0s3s 1.59( 15 85 1714 13.4% :4.41I
3| 2m.i0mz|  35.1081% 173 1.47] ] 1.35 1.33
4] J40.10948] 240011087 57H g.13] 0.1 0.1l [
5| aanininn] 24011356 1016 | 0.01 0.01 |




'H NMR (400 MHz, CDCls) of compound 6d:
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3C NMR (100 MHz, CDCl3) of compound 6d:
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HRMS (ESI-TOF) of compound 6d:

_Qualitative Compound Report

Diatta File QUIND-4-F.0 Sampie N QUINO-AF
Sample Type Sampir Pawtinn val 3
Instrument Marms instrumest 1 Ussr Mame
ke Msthed wishal M%_JS0TI01)= Acquired Time  §/L20012 45726 PM
M Catbrstion statvs SRR 04 Moo
Comment
Sample Growp Info.

Table
Compaund Table
| Dt I .41 . B Y W i L

tpd- A rFne] 01| XM C14 HE Fa Ci4 45 F Wl CHAFN

Compound Label mr AT Algarithm Hasy
Cpd 2 C14 M9 F N2 (225,081 0076 Find by Molecutar Feature X24.07406

WFE S Specirum S
win % [Cpd 2 O HOF NI = MFE Speciram {0, 1370644 men i QLIND4-F d
12 2
25

1

M
s B Cx
o8 N
o4 =

02
|

150 00 250 300 350 400 450 %00 S0 GO0 650 YOO TS50 EGO BS0 @OG 950
Counia vi. Maks-w-Changs (md)

25508
CliHin

s Peak List
t |Abund Farmula 1an
J250RLM] | LR C14 HIOF A2 (M i}
226.00487] 1 20614.3[C14 HID F N2 [P tipe
227.08685] 1 = |
Predicted
|E myr [ Ayl % |Cabc Abund % |Alnend Sum Y | Eale Abumd Sum %
i 4.06 100 10 AT (TR
3] 226 05 2.08] [Ee 15,9 F]| 16
3 73 LSy 118 L8] 1.03]
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'H NMR (400 MHz, CDCls) of compound 6e:
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13 .
C NMR (125 MHz, CDCls3) of compound 6e:
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DEPT (125 MHz, CDCIs) of compound 6e:
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HRMS (ESI-TOF) of compound 6e:

Qualitative Compound Report

0

1n

Darts Fibs QUING-3-C1.d Sample Nema  QUING-3-0

Sample Typa Sampie Pasitian Vil 59

Instrument Nama [rstnament 1 User Nama

Acny Method wishal_MS_XOT01m Acguilred Thime  S/1L0017 45959 P
M Cattention status SRR 04 Hetvos v

Comument

Sample Group Info.

Compound Table

o, |
Label AT | Mass ¥ MFG F __{ppm) DB Farmula
Cpd2: CIAHSONZ| 0.176] 240.09455 Cl4 18 O M Cl4 19 O M2 3.66] €14 H9 O M2
Compound Label mfr ‘AT Algovithm Mass
Cpd 2 C14 HS O K2 241.05183 0176 Find by Mespouisr Featume 240, 0445%
MFE MS Spectrum
#1008 [Cod 2 C14 HE CI N2 « MFE Spoctrum (0.138-0.498 min} GUING-3-Cld
z
2 EE
15 o= N
2 |
1 N'" cl
05 ‘
150 200 250 300 350 400 450 500 550 600 BS0 700 750 BOO BSO0 900 950
Coiants v Mass-10-Charg (m'z)
M5 Peak List
£ 2 [Abund Formula [tom
1.05183) 1 IETI.S|CIA H10 O W2 (M)
205513 1 I5537.1]C14 M1 O W2 [Hae)e
IALORN| 1 TEIG &4 W10 O N2 fise e
244.005158) 1 13492.4/C14 H10 O W2 )+ |
Predicted Isotope Match Table
Isotope  |mye [eatcmiz  Joit (pm) [Abund % [Calc Abund % [Abund Sum % Calc Abund Sum ¥ |
1] mosisn)  dLosm| 162 100 106 425 .7
2] mrossia]  peaosEr| 21| 15 84 15,99 [T 18.3]
3] Mnoeson] 24305008 43 M1 3119 2058 2.5
4] Maosiee] 24405094 151 58] 5.17 1.79] 135}
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'H NMR (400 MHz, CDCls) of compound 6f:
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DEPT (125 MHz, CDCls;) of compound 6f:
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HRMS (ESI-TOF) of compound 6f:

Qualitative Compound Report

Data File INE-GA-HE. Samply Mame  1ME-G-4-HE
Sample Type Sampie Poaitian vl 71
Instrumant Nama Irstrument 1 W Wama
Acx Methad vishal_MS_J5072012.m Acguired Time /2012 S:30-7 P
TRM Calibration Status DA Mathnd mm
Commeent
Sampls Group .
Compound Table
HFG R
Comg Label Li3 Mass Formuls MPG Formuts D8 Formusls
Cpo 2B CISHIAMR] OMT7] 2311511 Ci6 Hi4 Ml Ol Hid W2 . Cil Hid A
Compound Label i RT Algorithm Mass
Cpd 28: C16 H14 M2 213512238 0.217  [Find by Molecular Feature [ 234.11511
MPE M5 &
w10 7 [Cod 28: C18 H14 N2 + MFE Spectrum (0.160-0.637 min) IME-0-4-ME.d
Rz
Y B N. CHj
o8 b T
0. N
0z | CH3
‘ 200 300 400 [ 00 900
1000 1100
Counts va. Misss-io-Chge (mir)
MS Spectrum Peak List
e Iz |abund __|Formets flom__|
135.12238) 1 1B1MBOS{CI6 H1S WD i}
136.12571) 1§ 1751780 41C16 HIS W2 H e
zaraamas| 1 JALIEL7ICES HIS W +hi} e
138.1315] 1 12006 4[C16 HIS N
lsotope  |muir [Calcmiz__[OWY (pom) [Abund % [Cabe Abund % _|Abund Sum Calc Abund Sum
1 ;x| 2asiaaeq] FXT] 100 100] B4.13] 3.4
3 meusn| i L&5 12.38] 18.31] 14.59 15.19
| RT3 ALY 183 14| 1,580 1.18] L3
4]  pmans] i 147 o.12] 0.08] 0.1] B.o7
— End Of Resort —
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'H NMR (400 MHz, CDCls) of compound 8a:
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HRMS (ESI-TOF) of compound 8b:

Qualitative Compound Report
Cata File g Sampile Name  C187-84
Sample Trpe e Poaition Vim &1
Inatrument Mame Irestrumere [ User Name
Acq Mathod vaal_MS_2S0THIILm  Acquired Time  W2G2007 611049 FM
TRM Calibration Status N Uk teino =m
Comment
Sample Group Inta.
Compound Table
FFE DAY
Label AT | Mam Farmul MG Formul DB Formuta
Cpd S4: CLUABOIN| G.079]  1RSG04SA CILHRO N CILHA O N 4 CiiMON
Label myr RT Algorithm Mass

Cpd 56: CILHECI N 19004182 0,479 Find by Molecutar Feature | 155.03454

MFE M5 Spectrum
10 4 [Cpd 58 €11 HB CI N: + MFE Spectrum (0.068-0.429 min) CI-PY-PHa
n.:
' =
22 o
5 E:
4 T i
1 M
2
-
a
00 300 400 500 800 00 &00 1000 1100
Coupnts va., Mass-to-Charpe (miz)
M5 Spectrum Peak List
mir | 2 [abund [Formmut Ton
1ooanaa) 1 | e alcii O N (MH)=
[ I T ST T *H}
16LOMTH] 1 | 2HEAlCI KON (M1
wasan| 1 | maajenmeon Joasbiye
Predicted Match Table
Lsoto miE |E=-“ |mm1 |M'ﬁ Cabc Abund % | Abund Sum % Cale Abund Sum %
1]  15004182] 1900418 411 1 100 6409 7.1
2| o7 L1045 L?l_l 15.15 11.37 16,01 Bl
3| 1o.0em m_rmusl L&S 3150 7 20.584) 21.94)
4 o]  wica| o.o4) 483 15| 106] 167

— End OF Report —



'H NMR (400 MHz, CDCls) of compound 8c:

< A
| RN "
| F VA UM
N S i
cH, i1 11 1h 1}
i BB 131
?.:IZ 30 ?IEF ?.Ii."h ?'_IZI' ra2 ?.IZO '.".II!-
f1 (ppm)
[ M ”
¥
A J
i3 13 Iy
i 3 i
| 8.5 ll.'i L] I.'] 3:2 &1 I:ﬂ '-":ﬂ ?.I‘ T:? 1
A I Rl L
T Tt Y q
E 53 a3 g
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I8 R ERLL: z
!:l} 5!I.!- l.ﬁ .'c‘.l'!- ?I.Cl l:.'!- i.lﬂl 5:5 I 1:’1-‘ ]1:0- !:5 !I:'ﬂ 2:5 !:I! II.'!- I.I# D:S ﬂ:ﬂ
ppm
13 .
C NMR (100 MHz, CDCl3) of compound 8c:
cl
|
N
CHy
: O Ay ™
$ ¥ 3 LB a8 E% gayn R
= = - = = = d aa Ena =
e . . . . SR - . -
160 L] 140 130 120 10 100 9 B0 40 30 20 10
11 ()



DEPT (100 MHz, CDCIs) of compound 8c:

cl
M
CH3
| 11 ! |
z 53 =% R
] gg ag A
1] 150 140 130 130 1na 100 Al 50 40 n 0 10 o
f1 {ppm)
HRMS (ESI-TOF) of compound 8c:
Qualitative Compound Report
Data Fils OLFY-4MES Sample Name  CL-PY-4ME
Sample Type Sarngie Pomition Wil 0
Tnatrumant Mame Irstrument 1 User Mame
Aeg Method wishal_M5_35072012.m Acquired Time /262012 1:15:57 PM
IRM Calibration Ststud DA Hethod m.rm
Commant
Samgle Group Tnfo.
Tahle
Compound BEE
Label BT Masn Form MFG Fon (ppm) o F
Cod BL: CIZHIOCI N CLISH A0LOS018 CIZHIDON CLIHIGON CLIHIDON
Label m/r RT Algorithm Mass
CpdB81: CL1ZHIDON  204.05745 0.184  Find by Moleculsr Festure 203.05018
MFE M5 Spectnm
w10 1 [Cod B1: C12 H10 CI N: + MFE Spectrum (0 143-0.242 min} CL-FY-4ME d
14 -x
A -
§ z = &
o N @
o4 CHy
0.2
o
200 300 400 500 B0 700 BO0 900 1000 1100
Coumts vi. Mass-io-Crarge [moE])
M5 Peak List
2 |Abund [F k fon
405745 1 | wmslczmion (MeH1e
ar.oe67] 1 | #65.3 (M eNa}e
Prodicted Match Table
Isotope | m/r Calc miz __|OEY Abund % | Calc Aband % Sum % Cale Abund Sum Y
| i reosres] 20405748 0 100 100 100 100
End Of Roport —
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'H NMR (400 MHz, CDCls) of compound 8d:

pyridine
. - |
| | f
N ) fl I|
o AL S
il £}
EE3iis '
pyndne [} Irl ------ £k
a-Fr--0ME | | T v T T T T T T T
I 7.95 785 75 765
AWA 71 fppm)
AN
— 5 g — i
i g L FT4-OME ”
B5¢ 852 &S50
i (ppm) |
| I AUy
p——y "
A I
[ 3 BESSRES
iiil EEEEEE
T
11 {ppea)
— | — | L ._ph. a EPE— i
i 11 i1 i
L .- = " H
M TN e Pr—— | 1
Ef EEEEMEICUICEEERLR H H
- e e s R R R ] - L
85 &8 75 70 65 &0 55 5 45 40 35 30 25 20 15 1o 05 04 05
11 (zpm)
13 .
C NMR (100 MHz, CDCls3) of compound 8d:
cl
=
I
N
D.n-"'
VYT N =
£f 0§ 3 Eg 3f % L3 :
an -] - 1 a3 an A Eng B
" w0 10 0 1% i 10 100 %0 0 s 4 % 2 0 o
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DEPT (100 MHz, CDCI3) of compound 8d:

cl
N
o ‘
! 14 !
a2 T =z 2 z
o a AR =a R
170 160 150 149 130 120 110 160 0 50 40 kL . o
1 (ppm)
HRMS (ESI-TOF) of compound 8d:
Qualitative Compound Report
Cata File Y 4-OME 4 Sample Name  CP74-0ME
Sample Type Sarrie Pomition W 601
Enwtrumsent Nams [instrursent | Linster M
Aog Method vahal MS_JS0TI0NLm  Acquived Time 57672812 8:36-35 PM
TRM Calibration Status DA Msthod nm
Commant
Samgple Growp tnta,
Tabis
; WG |
wpaurd Labed BT Mass Formuls MG Formuta OB Formula
Q:dn-tunmcmﬁ] 0177 JIe0asEd CIIHIOOND CIIHIOOND WIDOND
Labol mfr AT Migarithm Mazs
Cpd 35 CIZTHIDONO 12005791 0.177  Find by Molecular Festure | 215,(4553
FHE M Spectnam
10 § [Cnd 38 C12 H10 CF N O + MFE Bpectrum (0. 051-0.882 min) CLFY-4-0ME 0
s i
. E
|
s H
F
- Ot
o I
200 300 400 2500 60O 700 MO0 0 @00 1000 1100
Counts ve. Mass-to-Chaepe [mez)
MS Spectrum Peak List
x| mbund |Formuta |t
20051 1 BOIG5E|C11 HILO W D e
231.05603] 1 T3 7ICIE HI1 DN D Mt
mpeson] 1 | asceseds|cia miiowo i
173 85308] 1 HAEACII HILOND (M
Frarti il 261 HILOMNO (MeHIr
T25.05008] 1 "ﬂ?ﬁ?uuun [h b1
Predicted Lsatope Match Table
[Calcmiz _ [oirr Abond % |Calc Abund % | Abnd Sum % [Cale Abumd Sum %
1] meosam| 10 244 100 1 sa.m| B
131 05558] -1.5] 111 1151 LM 8.9
HLoso]  xrrow L] TS 31.04] 2031 1L
NS noaTs L7 155, 430 143 29|
5| 2IA0%579| 224 05547 L) [ET (50 uﬂ 0.1
225.099%] 225 05800 43 [TT] o.03] o.01] [T
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'H NMR (500 MHz, CDCls) of compound 8e:

pymiding
C-Fy-DM
pdine .
DM Il\'-, .'h'u
A
S
- & S
¥ E
B.60 E.Ifr! 8,58 57
ol f1 (ppm}
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| l. || ’| | |"|
JI"x._ N v UV
N = e Sl
B3 $SEn EnESES
44 £35% EREIEE
-?.115-3'.;4:! ?;ﬁ :I'.;F:I-.Fjﬁ Friﬂ-i'."ti 10
i (ppem)
I
I S — S . el N ~
I iy
5 i
A " 1
-1 - :
I:S i;.'l ?I'S ?II! EI.S E\I.I:I 5:5 SIIJI 4:5 -LII:I ]I.'S J‘.IJ 2“.5 II.I'.'I lIS !ID 0.5 IJ.ICI
11 (pprm)
13 .
C NMR (125 MHz, CDCl3) of compound 8e:
ci
I
L]
LU — h
3 Lol dorgiy L) s f
3 3 § ii3i5: i3 BEs 5%
- =] ¥ omasan an EEE BE
17 'I.éll.'l I.;IQ' 148 1‘” 10 119 100 L1 'ﬁ:ﬂ m Zlﬁ 1‘0 |;|
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DEPT (125 MHz, CDCIs) of compound 8e:

cl
I
N ‘ I
l_ﬂ_ - - - - -
i iy 1) "
F HEEE 5%
= =23 == R=
T . T . T T T T T T r v - - ; :
160 150 150 130 120 110 100 ] ] 50 o m El gt
f1 {ppm}
HRMS (ESI-TOF) of compound 8e:
Qualitative Compound Report
Data File OL-FY-0M.d Sample Neme  CL-F7-0M
Samphe Type Sarmgin Position Viad 83
Instrisment Name Ingtrument | User Mame
Acg Method vishal_MS_IS072011m  Acquired Time  W2S/2012 63441 PM
TRM Calibration Status BRI va Methon m
Comment
Samphe Group Info.
Compound Table
I ey
Labai AT | s Formisia MEG Formula {ppm) _ O Formula
Cod 4 C1AHIZ O M| 076  217.06606 CI3HIZON COHIZON 154 CHI AN
Compound Label m/r AT Algorithm Mass
Cpd 4%: CIAHIZON 21B.07 344 0176  Find by Moleculsr Fanture ‘217.06616
PE NS St
210 0 |Cod 46 013 H1Z CIN: + MFE Spoctrum (0.0594-0.820 min) CL-PY-DM d
o i i
1 = I.
51z -~
as -t {I {ﬁ_ EH 2
K] “pd S r‘ o™
04 I-._‘T{_J
02
|
0 .
500 GO0 00 BO0 SO0 1000 1100
%o e e Counts va. Mass-to-Change (mér)
MS Spectrum Peak List
my'z © |Abund Formula fom
18.07H4] 1 HEHEICITHIIO N i e i} o
[ 2imomeme] 1 153 AlCII IS N Mot +
120.07062] 1 MMM BE|CII HIT O N MH)+
13078 1 SRLICI M ON f{MeH}e
222.0762%] 1 BMACITHIION (M}
240.05766] 1 15836.5]C10 HIZ O N ha [iMha~
24108531 1 M3LA|CIIHIZ OIN s [M+tia)
242 048] 1 664, 6{C13 HIZ O N ha [ipmia}s
Predicted 1sotope Match Table
|Isotope _Jcalem/z  [O#f (ppm) |Abund % |Chic Abund % Sum % Calc Abund Sum % |
1] zino7des] 3060701 -1.53 100 1004 682 5.54)
1 moomewm| nisoren £.05 1299 14.58 8.5 l.!!l
3 m.n‘ml £0.0M 4.M 19.08 12.54 19.82 2182
4| zziovms] an.ome oo 435 (5] 14| |
5| zaores] o i a33] 0.3 o 21




'H NMR (400 MHz, CDCls) of compound 8f:

pyriding
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11 (ppe)
h
oPyaF
FNM | \ JK
R L R | G A
o~ e, Fa) i N,
LT %9 IRRLERESRY
EEEEE Ed EREIREREEZ
ﬁll ﬁ?ﬂ ’ ?19 y ".‘.1'? ?.1£| I ?.15 I ?14 ; ’ ?:2 ’ ?rl ’ ?rﬂ
i1 {pprn]
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2 C H
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35 EEffZyaALANRILIZS H
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3C NMR (100 MHz, CDCls) of compound 8f:

Tpy4-F
O-PY-4-F
a
b S I
I Opya-F —
M CAriep | |
¥ S
F Gorer O
0-Fr4-F = =
| | 166 164 1
AN, 11 {ppm})
- S M S
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170 160 150 126 110 100 % a0 &0 50 40 30 20 10 i
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DEPT (100 MHz, CDCI3) of compound 8f:
Fpyd-F C-py-4-F
CL-Fv=i=F -P4-F
| Il Y
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- 8 HI 23
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180 150 i 130 120 11 100 a0 50 an 2 m 1
1 (ppen)
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HRMS (ESI-TOF) of compound 8f:

Qualitative Compound Report
Dats Fila CL-FY-4F & Sample Name  CL-PY-4F
Sampls Type Sample Position Wil §4
Initrument Name Instrument 1 Uner Manss
Ay Methad vishal_MS JS0TX0LEm  Acguired Thme  SO0013 6:07:20 PM
THM Calibration Status N 0 Meth wm
Comment
Sample Graup Info.
HFG T
ks JPG Parmeh {ppm) DB Formuls
CILHTOF N CILWTOFN -L97] CLIHTOFN
Label mir RT  Algorithm Mass
Cod4T: CLIHZ7OFN 20801279 0.178  Find by Molecular Feature 20702551
iy -2 -
x10# |Cpd 47: C11 HT CIF N: » MFE Spoctrum (0, 124-0.732 min) CL-PY-4F o
x
' R i
o8 e 4
o8 G |
04 H
0z \ F
n 200 300 400 s00 700
800 000 1000
&"IH Mass-io-Charge [miz) EE
MS Spectrum Paak List
i T C ]
1186230.6/C11 HE O F B (Mo
LIMBAACILHE O F N (Mot
135801 4{C11 HE O F N (Mt}
41A36.9]C11 AP N (M)
2083.3]C11 MO F N (Mt}
Predicted Maich Table
|isotope __|myr Calcmz _[Oiff (ppem) [Abumd % [Calc Abund W |Abund Sum % Cale Abund Sum %
1| aosoayre| aoaoae] 199 1 100 7.0
3| osonses| m9.03s57] 243 1041 1235 7.39
3 ooresy|  310.02963] 267 28,657 12,68 20.07]
4|  mveoaarsl 21103368 .37 1.51 | 246/
8| apmsme] aipossei] 0.1 218 0.2 .12

— [End OF Beport —

63



'H NMR (400 MHz, CDCls) of compound 8g:
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f1 {ppm}
13 .
C NMR (125 MHz, CDCl3) of compound 8g:
%
1 [ |1 | ~
I 8 g3 ZZEICE® By E
0 1 a8 9o nis RrER
. . . ey e . y ' r r r r
W 160 150 M0 0 @0 we w6 s & 7 60 50 an 30 20 10 o
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DEPT (125 MHz, CDCls) of compound 8g:

|| =

| b, |

L-E-E-E-0-1-0-0- -
. v . T - 1 . 1 . v . v - T - 1 . 1 . r

. 1
170 160 150 140 130 120 1o 100 a0 L] &0 50 40 30 bl 0

&0
T {ppm)
HRMS (ESI-TOF) of compound 8g:
Qualitative Compound Report
Owta File w4 Sample Mama 1P
Sample Type Sampie Position visl 75
Imstrument Mame Instraenant | Uigar Mneme
Acg Mathod vishal_MS_IS07M012m Aequired Time  9/26/2012 7:10:08 PH
TRM Calibration Status RS DA Methao m
Camment
Sample Growp Info.
Compound Table
TG T
Label RT Mass Formuls MFG 8 Formuia
(o I CISHUIN] 0175|205 CISHILM CISHLIN T CISHUN
Compound Label mys RT Algorithm Mass
Cpd 22 CISHII N 20609704 0175 Find by Molacular Feature  205.08976
MFE M5 Sgaecirum .
w1 @ [Cod 22 C15H11 N« MFE Spectrum (0,.053-0.563 min) 2P0 d
2 E'E
S-E
15 ;E =
i H
s
o
200 300 and 500 600 100 B0 800 1000 1100
Counts ve. Mess-lo-Chsge (mér)
M35 Spectrum Peak List
myr [z ]abwna  [m Jien
60| 1 | 23148556.5]C15 HIZ N ihe
07.00987] 1 343450 3]C15 HI2 W +H) s
208.10x23] 1 Ji740.8{C15 HiZ W +H}
20%.10858] 1 A HICIS HLI W TH)
Predicted Isotope Match Table
Isotope | mys Calc m/s __|Diff {ppm) [Abund % [Caic Abund % [Abend Sum % Calc Abund Sum %
1] me0o704]  206.08643 196 100] 100 45.4) MAT
3| ovoovEr| 20709967 .99 15.51 167 12.25] 14.18]
3 amooizal  aoaanne| -1.57] 1.4 1.1 [F7] Lid
4] 0910658  200.10613] -2.22] 0.1 [T [T 0.05]
— Pl OF Repirt —
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'H NMR (400 MHz, CDCls) of compound 8h:

ol A quiclne oy
5 RE & 58 3 Q-4-CHI
B 5% B BE & I\
Cam oas sx:oam o nes h ||'u| |
f1 (ppmi) rII /1 A [ l'-.
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ELEL: 5 =
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13 .
C NMR (100 MHz, CDCl3) of compound 8h:
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DEPT (100 MHz, CDCI3) of compound 8h:

-
N
‘ H3
o M~ I
3 Shg9s & 5
8 Ssg985 = =
160 150 140 130 1200 110 100 an B0 0 &0 50 40 £ 10 10 L
f1 {ppm])
HRMS (ESI-TOF) of compound 8h:
Qualitative Compound Report
Dusta File QH-ME.d Samphs Mame  2ME
Sample Type Sample Pasition Vil §5
Instrument Mams Ingtrurrsent 1 Uner Marme
Acx Method wighal_MS_ZSOTI811.m Acquired Thie  S/26/2012 &-40:04 P
M Catiestion status RN 04 ethod
Camment
Sample Growp Info.
Compound Table
| ey
Lkl BT Masy Fi i HFG Formuls D8 Formils
Cpd 2% ClR LI M|  0i?8]  115.00535] CI6 M3 N C16 HIA W L L6 HIT W
Labal myr RT Algorithm Mass
Cod 29: CIEHIAN I20.11263 0175 |Find by Molecular Festune 119, 10535
MFE M5 Spectrum
210 & [Cpd 2% C18 H13 N: « MFE Spectrum (0.035-0.584 min) O4-ME.g
2 =iz
18 :
H
1
CHy
05
2 |
00 300 400 800 1000 1100
MS Spectrum Peak List
g 2 [Mbund __ |Formets
2000103 1 | 249955a.30CH8 HIA N
2.aism] 1 410BBEICIE H14 N
um| 1 3on15.30C18 Hid W
|z 1 WTS[CLE HId N
Predicted Isotope Match Table
[tsotope  [mer Calcmfz__ |DIff (ppm) |Abund % |Cale Abund % |Abund Sum % Cale Abund Sum %
1|  mmoanred]  220.11208) L5 1& 1 B4.62 HL7S
il mousn|  mLiss] 175 1643 1783 134 14.93
:l 2a.um] 33310857 FET 159 L5 1.35) [T
4 muaang] manm LA aas 0.08] 8.13] [TH
— End Of Regert -
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'H NMR (500 MHz, CDCl5) of compound 8i:
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AP Al FereT s
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LEES FEESS EESX=eE
EEEE EREER shahinn
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ST M
225 S5=3
Tsr aA=33
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3C NMR (125 MHz, CDCls) of compound 8i:
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DEPT (125 MHz, CDClIs) of compound 8i:

N
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" ol

| RS-

= SESE3% &

g8 Ba&EsE S

10 151 14d 1 F! S PR 40 - 6l it an 0 2 1 ]
HRMS (ESI-TOF) of compound 8i:
Qualitative Compound Report

Data Fise Qa-cLd Sample Name (0L
Sample Trpe S Position sl &7
Instrument Hams [mtrument | Ui Mama
Ay Mbethad viskal_MS_140T1011.m Acgubred Time  WI8/2002 £:45:30 P
T8M Calibration Status R 124 Mrthiee nm
Comment
Sampie Group Inka.

Tavie WG Ty

Laksl T Hasy Farmisia MFPG Formuls {ppem) 08 Formuks
Cpd 40: CISHIDG W] G.077]  239.0800% L CISHIOON 5| CISHIOON
Label mir AT  Algorithm Mass

Cpd #0: CISHIDOIN  |240.05752 0,177  Find by Molecular Feature 23905005

MFEMSSpectres
x10 % |Cod 40: C15H10 CI M- = MFE Spectruen (01210548 ran) O4-CL o

MO 05TE2
EiSHITGON

o 1000 1100

& | 50108000

00 30 400

M5 Peak List
| e E 1 [Abund _ |Formula Ifl
M

240.05752] 1 STTRILOYCIS MIT O N

241.06100] 1 OTHATICIS HIL O N sH]e
24105500
243.05808] 1
244.06077) 1
501.08918) 1
502,093
Predicted
[1sotops | Calc Abund % | Abund Sum % Calc Abumnd Sam %
100 86.71 B4.16
: 1671, 1063 10,73
242 05500 | 1 113 185 11.37]
143.05808 T 141 15 147
J a42 (¥ 0.27
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'H NMR (400 MHz, CDCls) of compound 8j:
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3C NMR (125 MHz, CDCls) of compound 8j:
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DEPT (125 MHz, CDCls;) of compound 8j:

T T T ¥ T L
1m0 160 150 110 100 0 n &0 s 40 n £ 10
1 {ppem)
HRMS (ESI-TOF) of compound 8j:
Qualitative Compound Report
Duts File IS0-0-PH.d Sample Name (500
Samgple Type Sargie Positicn Vial 81
Inatrament Hame Instrummens | User Hame
Acg Method el _MS_J50TH012m  Acgudred Thme 52672017 6:79:18 PM
TRM Calibwration Status T ba retna nm
Commant
Sample Group Info.
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'H NMR (400 MHz, CDCl5) of compound 10a:
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DEPT (125 MHz, CDCls) of compound 10a:
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3C NMR (125 MHz, CDCls) of compound 10b:
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HRMS (ESI-TOF) of compound 10b:
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'H NMR (400 MHz, CDCls) of compound 10c:
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DEPT (125 MHz, CDCls;) of compound 10c:
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'H NMR (400 MHz, CDCls) of compound 10d:
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DEPT (125 MHz, CDCls;) of compound 10d:
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'H NMR (400 MHz, CDCls) of compound 10e:
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3C NMR (125 MHz, CDCl5) of compound 10e:
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'H NMR (400 MHz, CDCls) of compound 10f:
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3C NMR (125 MHz, CDCls) of compound 10f:
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HRMS (ESI-TOF) of compound 10f:

Qualitative Compound Report
Data Fils B3P Sample Mame  DQ-FPY
Sample Typs Sl Pasttinn Wl @
Envtrumen Marme irstrueeret | bpes Mams
ey Miethod wghal WS _FOTI0N= Aoguiied Tima 13/ LLP0LT L2 3015 PH
TR Cambrution Status R o4 Hethod s
Comegny
Sample Gauug infa
Tabls
L=l
[ T Frostmeatd MEG Formula Ll Fprmuls
=0 Mu.—EG—x_-TI I T CIT M F M O3 L Tii
Label e T Algorithm My
Cof M:CIIHGFNOD 2040445 0076  Find by Molecuar Festure 20000767
S 15 pmc
wd 4 [Coxd 34 S0 M F N OE » MIE Specirum (0.061-0.172 min} B0-2-F-F7.4
" B
7 z
[ =
5 =
a ]
3
2
1
o i
mmmmmmmmmmmmmmm
. Mlmas-to-Charge (gl
] Peak List
]!_':: 2 [Abund [Formuls |1an
J0h0e48| 1 | AFRILAICLL HT FH OO -
209004 1 | LIME[CL] HT F DT Wi
20000045 | | urmalci HIFH T +#1
a7 i (L] IEi HTF WOl -+ Fi e
Match Table
il [abumd % [Cale Aund % [Abund Sum % Cabe Absanad Sum
1] mankn] 304 Low| 100l 139* 7444 [T
Fl mﬂl 08 E 18.85] 124z 12.54] 1.5
3 2od0w0es]  qokos) A5.26[ 1515 LiH] it [
o] vpanm] o7.0a0 4553 FET] [ 1. [T
— B O Mgt

84



'H NMR (400 MHz, CDCls) of compound 19:
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DEPT (100 MHz, CDCI3) of compound 19:
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'H NMR (400 MHz, CDCls) of compound 20:
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DEPT (125 MHz, CDCls;) of compound 20:
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Qualitative Compound Report
Gt Fis Bk Sampls Mame DLk
Sampe Typs Cartrie Pamitices vl 1)
Inudrmment Home Irira—ect | Umer iame
him Mathod vinhal_ES_TSOTI0LLm Acguired Tims  11/0/2017 11373 A4
A Calitention $tatus T 1 Mt wm
Commmant
Samphe Growd (L8
poind Table
Ll
Cowmpain Labed mT Pm Furmeis G Frrmeia €4 Pesterula
Cps Wi CLIMIGNI O)| Ofw&|  J400e81 18 FHE T G0 €13 riah had 03 Camom oy |
Campaund Latied mr L3 Algarithen Mas
Cpd 34 CLIHIO N2 O3 J4LOMI8 0.286  Fd by Moleculer Festure /242 0691
W M
w10 &[Gt B C1IH10 N O3 + MFE Specanam (0. 198-0.028 min) DUAL
14 g
13 ~
1 3=
on Fr]
oe
0.4
a2

o] i) 1ol 500 L] 100 L]
Coninitm v Wnas-s0-Chasps (min

M5 Peak List
£ Mg [Foceia ton
Hoomese] 1 163057, 74013 Wil M2 0O [Hsorie

A0 1 pe ] 11 M3 O [ £01] 8
J45.08143] 1 3 L1 M3 0¥ B &

oo 1100




'H NMR (400 MHz, CDCls) of compound 21:
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DEPT (100 MHz, CDCls;) of compound 21:
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'H NMR (400 MHz, CDCls) of compound 17:
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HRMS (ESI-TOF) of compound 17:
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ATR.14471] 1 101361
414888 1 T569.3(CI7 M2 MI Ma 05 I
s u7] 1 WAl o
FILT0196] 1 WD [C54 HA4 P N D00 Em-mg
s reen] 1 LE0[C54 HA4 P b D10 M1+
F3.39587] 1 68 S04 a4 e P D0 Jianeraye
Predicted Isatope Match Table
Lsatop myr [Calcmyjz _ [0iff {ppm) [Abund % |Cale Abund % [Abend Sum % [Calc Abund Sam % |
1] 4ssasesal  ass geous] [ED 100 100 E|
7| aseasran]  ase.isane] 1 4.7 30.35] 2188 22.25)
3| 457.881]  457.1863) 022 581 5 48] 4,34 4.0z
4| 45z ie73e]  ass 1eses] 138] 148] 0.7 1.08] 0.54)
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'H NMR (500 MHz, CD30D) of Botryllazine A 22:
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2. HPLC analysis of crude product of reaction of pyrazine with phenylboronic acid

(Table 2, entry i):

a. HPLC graph of Pyrazine (as standard):

Page | of |
Area % Report
Data File: D Agilent Technologies\Result\Warun'01.09.2012 S.rslt'23
Methodd: [Aglent Technologies\Wethodwarun\ACK- water 10-90 5.met
Acquired: Q22012 2226005 PM (GMT +05:30)
Printed; Q2012 12:24:35 AM (GMT +05:30)
_ DAD: Signal A, 254 nm/Bw.d nm [
Pyr k
Retention Time I
4000 Area Parcent Il 4000
2 I
-~ }
P [
3000 4 = 3000
ul ;:
= EE =2
L f i
2000 2000
1000 F 1000
0 L' : — =t
0 10 20 4 50
Minadus
DAD: Signal A, 254
nm/Bw:d nm Resulis
Retention Time Arca Height Arca %
563 LERTLE AR SeeR41T 100,00
Totals
GI3608453 SO6E417 100.00
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b. HPLC graph of 2-phenyl pyrazine (as standard):

Page 1 of ]
Area % Report
Data File: D:Agilent Technologies'Result\Warun'01.09.2012 S.rslt\] 2
Method: DaAgilent Technologics'Methodwarun' ACN- water 10-90 5, met
Acquired: Q220012 9:15:25 AM (GMT +05:30)
Printed: QIT2012 12:51:32 AM (GMT +05:30)
_ DAD: Signal A, 254 nm/Bucd nm
8O0 - Pyr-Ph . - 600
Ratention Tame = r
Area Percent &
&
B
400 = - 400
€ E
200 4 - 200
s 7
PR
s 2
|
0 = I "'-lIL-——fJ 0
0 ' 0 0w w s
Minutas
DAD: Signal A, 254
nm/Bw:4 nm Results
Retention Time Arca Height Arca Yo
22,79 BRIEI00 Q30677 94.47
28.29 197247 22399 2.10
3150 321276 34965 3.43
Totals
93TER2S SEE041 100,00
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c. HPLC graph of reaction mixture:

Area %% Report

Page 1 of |

Data File: DvAgilent Technologics'Result\Varun'01.09.2012 S.rsli\l 3
Methd: DfAgilent Technologies'\Methodwarun\ ACN- water 10-90 S.met
Acquired: 97272012 10:07:00 AM (GMT +05:30)
Printed: QT2012 12:55:53 AM (GMT +05:30)
| ___ DAD: Signal A, 254 nmiBw:d nm _ [
2000 4 Hmnnm T‘:n?- & - 2000
Area Parcant =
1600 - - 1600
Z | %
E  ypop 4 - 1000
] :
500 @ = . g e
PE B o o5 I
sa 9D ﬂ = oo '-f:L—..
58 8| 3 €I\ EL
| == 3 lll L s&Em et i
i L1 L LAl o
: : 1 | 1 - :
o 10 3 40 50
Miniutes
DMAID: Signal A, 254
nm/Bw:4 nm Results
Retention Tune Arca Height Area Y
17.07 06435 31478 078
18.69 2513497 27613 064
21.30 263847 35623 067
22.79 33236827 33IT7ROS55 84,19
24.65 £35003 126767 212
24.75 1483273 133753 376
2645 334303 24164 (.85
26,86 292185 32920 074
28.29 357934 ELERE] 0491
2403 1957497 15531 .50
2943 153055 33907 .84
29.95 167182 15553 04z
31.51 432826 47194 1.10
32.25 HA5182 TO1R4 2.12
3301 133579 13211 .34
Totals
39478915 4025286 10000
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