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A. Copies of NMR spectra
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A2. Compounds 5-7.
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A3. Serie A derivatives 8-14

Cuaed Wasz 337.9,

227

171.26
163.08
155.96
143.34

< 142.9

20.87

T T T T T T T T T T T T
200 200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

L 22000
L 21000
L 20000
L 19000
L 18000
L 17000
L 16000
L 15000
L 14000
L 13000
L 12000
L 11000
L 10000
{9000
£ 8000
L 7000
L 6000
L 5000
L 4000
L 3000
L2000

L 1000

L -1000

L -2000

L 14000

L 13000

L 12000

L 11000

{10000

£ 9000

L 8000

L 7000

L 6000

£ 5000

L 4000

L 3000

L 2000

L 1000

L -1000




cou QR85 2 q
i'l"'l’ o NVl
A H
=N
Ll
ChemizalFamla © M IO,
Cract Wiose 268 0002
AT, a
T T T T T T T T T
16 15 14 13 12 1 10 8 6 3
f1 (ppm)
c oo N 9 8 gy gy @ o
A & g % d5 4885 8 B
i ’g i I I I VPN I
=2l
Ll
Chemizal Famcla © M CIND,
Cract Wiose 2680002
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

{11000

L 10000

£ 9000

£ 8000

L 7000

L 6000

L 5000

L 4000

{3000

L2000

L 1000

+-1000

L 5000

L4500

L 4000

L 3500

L 3000

L 2500

L 2000

L 1500

L 1000

L 500

+-500

S8



Chemizal Fomula CaHgliNz0y
Loact Wiozs 268 0002

—

227

f1 (ppm)

SR i
253 8 o
T T T T T T T T T T
16 15 14 13 12 1 10 8 5 2
f1 (ppm)
Q 3 b g3 AR8Y3G 0
| | | v |12
Chemizal Fomla CyaHgliNz0y
Ceact Wizzs 268002
2o 200 1% 18 170 160 150 140 130 10 1o 100 % 8 0 6 5 4 3 2 10

L £5000
L 24000
L 23000
L 22000
L 21000
L 20000
L 19000
L 18000
L 17000
L 16000
L 15000
L 14000
L 13000
L 12000
L 11000
L 10000
L 9000
£ 8000
L 7000
L 6000
L 5000
L 4000
L 3000
L 2000
L 1000

L -1000
L -2000

L 16000

L 15000

L 14000

L 13000

L 12000

{11000

L 10000

£ 9000

L 8000

L 7000

L 6000

L 5000

L4000

L 3000

L 2000

L 1000

L -1000

S9



Chamizal Fors la CygHe=Hz0,
Comct vizgs: 2400047

BVAN S ¥ O
T T T T T T T T T T T
16 15 14 13 12 1 10 8 6 3
f1 (ppm)
&0 N €933 888 8833233338 s
AL 5§ BB3H  £PF HH RRSEREE =
i o+
|T I v N NN
gyt
H
AL,
Chanizal e las Oy ;HgFHoNS
Lemet Wlzss: 2200040
Y
|
o 200 190 180 10 160 150 140 130 120 1o 100 % & 70 e 5 4 0 2 10

f1 (ppm)

b 170wy

L 18000

L 17000

L 16000

L 15000

L 14000

L 13000

L 12000

L 11000

L 10000

L 9000

L 8000

L 7000

£ 6000

£ 5000

L4000

{3000

L2000

L 1000

L -1000

L 13000

L 12000

{11000

L 10000

£ 9000

£ 8000

L 7000

L 6000

L 5000

L 4000

L 3000

L2000

L 1000

L -1000

S10



o u 888 TRRINNRES 4
[.L.T - e
'r.l'
[
e
I
Chamial Fnenl s T g=gT FHT
Cract bass 202 (207 j J
1
o a0
P s
53 8 2
T T T T T T T T T T
16 15 14 13 12 11 10 8 5 2
f1 (ppm)
Q 1 ] B839Y 258 8I2ZILLY
L z
| NN, VNN N
- rl
[
e
I
Chamical Fnnenl s T g=gT FHT,
Liact kdass 20 U208
. .
T T T T T T T T T T T T T T T T T T T T T
20 200 19 180 170 160 150 10 130 120 10 100 % 8 0 6 50 4 30 20 10
f1 (ppm)

L 16000

L 15000

L 14000

L 13000

L 12000

{11000

L 10000

L 9000

£ 8000

L 7000

£ 6000

L 5000

L 4000

{3000

L 2000

L 1000

L -1000

L 8500

L 8000

L 7500

L 7000

£ 6500

L 6000

L 5500

£ 5000

L 4500

L 4000

{3500

L 3000

L 2500

L 2000

L 1500

L 1000

L 500

t--500

S11



0 € SR8 8TNRARR38YTRS N
Jl ‘l” RRRRRRRRRRRRRREERR N
o S\
Chamirsl Formda o
Crac Mazs: 406 0000 // / J
1
"
5ol g
T T T T T T T
6 15 14 13 12 1 9 8 5 3
f1 (ppm)
2REBYLNINENL BRI8RIIRBILHIRNTS o
SRR ERREEEEEEREE R R R R EEEE R R E
| Nlrem=—""" NN N =
Chamirsl Farmida Oy
Crac: Mazs: 406 0000
i
Il A
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

{11000

L 10000

£ 9000

£ 8000

L 7000

L 6000

L 5000

L 4000

{3000

L2000

L 1000

I -1000

L 10000

£ 9000

£ 8000

L 7000

L 6000

L 5000

L 4000

{3000

L 2000

L 1000

S12



53
5.
1
1
1
1
1
7.06
227

L 25000

L 20000

Chemizal Famula CHCINDY,
Cwact Wizze Z030752 ] H J

L 15000
L 10000

L 5000

J . ‘ B

102

100
287

092 _«
1.05

8
f1 (ppm)

penrey
=u
1/0.55
162.97
155.90
145.39

< 14488
12020
2025

L 12000

- '3
)
N
\

L 11000

Ll £ 10000

Chemizal Femla C HCIND,
Cwact Wzze 2030752
L 9000

L 8000

L 7000

L 6000

L 5000

L 4000

L 3000

L 2000

L 1000

L -1000

20 200 1% 180 170 160 150 140 130 120 1o 10 % & 70 6 s 4 3 20 1 0
f1 (ppm)

513



Chamitsl Form da £k sty
Lazed Mass 2300065

2.26

NAR I g
T T T T T T T T T T T
16 15 14 13 12 11 9 6 3
f1 (ppm)
8 3 8 YBRARNSLEIRBRRIVZIATHAR =
£ 8 8 EEEEEEE LR EEL R EEER E
| | | (paeaygjpisiststntntnisiaiaininintets
Chemissl Furmda ©akoF ey
Lazed ass 2300065
|
[ |
J "‘
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

L 21000
L 20000
L 19000
L 18000
L 17000
L 16000
L 15000
L 14000
L 13000
L 12000
L 11000
L 10000
£ 9000
L 8000
L 7000
L 6000
£ 5000
L 4000
L 3000
L2000

L 1000

L -1000

L 16000

L 15000

L 14000

£ 13000

L 12000

L 11000

L 10000

{9000

L 8000

L 7000

£ 6000

L 5000

L 4000

{3000

L2000

L 1000

L -1000

S14



15.53

13.43

1}

[

/mu

2

Chemca Formua Cu-y

Saud Mase, 7406

_-8.17
X815
777
775

—7.13

0.98+

1.02+

3.35

—2.51
— 227

3.00-7

Chemizal Forrm

Crac Mazs: 74020

N\ 171.25
166.73

“oHohals

163.10

e

155.74
145.40
—143.12

— 13275
~ 13111
127.26

120.72

8
1 (ppm)

20.87

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

+-500

L 14000

L 13000

£ 12000

L 11000

L 10000

{9000

L 8000

L 7000

£ 6000

L 5000

L 4000

{3000

L 2000

L 1000

L -1000

T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T T
110 100
f1 (ppm)

90

S15



55
53
51
26
26
25
720
720
720
718
718
718
717
7.14
7.14
3.82
227

L 24000
L 22000
{20000

I

L 16000

L 14000

L 12000

L 10000

£ 8000

L 6000

L 4000

L 2000

092
191\
095 7~
387

1.00

L -2000

8
f1 (ppm)

L 15000

171.36
~163.14
~ 160.36

156.15

143.26
~ 14247

131.00
— 120,63
~118.77
\116.65

112,51

56.14

20.81

—
—

L 14000

L 13000

e T L 12000
Chemizal Forr
Crac Maz

{11000

{10000

{9000

£ 8000

L 7000

£ 6000

£ 5000

L4000

{3000

L 2000

L 1000

L -1000

2o 200 190 180 10 160 10 140 130 120 1o 100 % & 70 e s 4 3 2 10 0
f1 (ppm)

S16



L 19000

753
7.51
749
745
743
740
7.14
241
— 226

e ! | 18000
[ 17000
| 16000
| 15000
/ I [ 14000

[ 13000

L 12000

{11000

L 10000

£ 9000

£ 8000

L 7000

L 6000

£ 5000

L 4000

L 3000

L 2000

L 1000

L -1000

103
303 7
100«

8
f1 (ppm)

L 15000

17131
163.15
156.05
142.56
“\140.08
131,
123,
120,
21.21

< 14228
<209

L 14000

L 13000

- e L 12000
< pH

Lrac Mazs: 244 (040
L 11000

L 10000

{9000

L 8000

L 7000

L 6000

£ 5000

L 4000

{3000

L2000

L 1000

L -1000

a0 200 19 180 170 160 150 140 130 10 o 100 % 8 70 6 S0 4 30 220 10
f1 (ppm)

S17



22352822 8 S2
e SV | %
AN
Chamical Fneeuls JpH
Liuac Mazs A9e3s I { [ !
|
I
oy i) f 2
23 3 s 52
T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2
f1 (ppm)
] g 8 888K a NS3R - o
| [ NN T Il
AN
Chamical Foeeuls JpH 0.
Luac Mazs A9e3s
2o 200 1% 180 170 160 150 140 130 120 1o 100 9% 8 70 6 5 4 30 2 1
f1 (ppm)

| L8UVU

L 17000

L 16000

L 15000

L 14000

L 13000

L 12000

{11000

£ 10000

£ 9000

L 8000

L 7000

L 6000

L 5000

L4000

{3000

L 2000

L 1000

L -1000

I Louuy

L 15000

L 14000

L 13000

{12000

L 11000

{10000

£ 9000

£ 8000

L 7000

£ 6000

L 5000

L 4000

L 3000

L 2000

L 1000

L -1000

518



ChamezlFaruls

Daacivazs s

230

Daaciiazs LI 0L

162.97

156.53

~ 155.32
—~—151.94

143.60

19.97

L4200
L4000
L 3800
L3600
L 3400
L3200
{3000
L2800
L2600
L2400
L2200
L2000
L 1800
L 1600
L 1400
L 1200
L 1000
L 800

{600

1400

£ 200

L-200

L 15000

L 14000

L 13000

L 12000

L 11000

{10000

L9000

L 8000

L 7000

L 6000

L 5000

L4000

L 3000

L 2000

L 1000

L -1000

T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110
f1 (ppm)

T
100

519



A3. Serie B derivatives 15-23
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A3. Intermediates 24-26 and C derivatives 27-31
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B. Copies of Mass Spectra

B1l. Building block 1,2
OH

|"*-.
o "0

Chemical Formula: CgHgO4
Exact Mass: 126,03

TAL, ESI - no column MeOH (TGQDY, RT 0.2436 mins, Scan# 28, NL 6.892E6, 02/02/2015 09:30, mz [101.3-1936.8]
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Monoisotopic Mass, Even Electron lons
145 formutado) evalusted with 5 results within imits (all results (up to 1000) for sach mass )
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127 0380
L
»
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Minimun “1.5%
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17.0360 2.1 16.5 4.5 822.3 6.9 . 3 Ne 0
17.0364 o .7 - 5 8290 1) J ni N2
7.035% 1.4 6.0 -0.5 R22.5 7.1 NT w2 08
17,0429 «4.0 -3 - 8243 10.% 3 Nl 03
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Chemical Formula: C HgBrN 04
Exact Mass: 3079797

mbsZ-4Br, ESI - no column MeOH (TQD), RT 0.3069 mins, Scan# 18, NL 4.773E6, 7/3/2014 1:36 PM, mz [99.9-

1969.2]
7A

100 a2
0 2361 sist
a0— 2381 :
70 2631
&0
50

40—
3231

Relative Intensity

30 2791
230 30H.1

20970 2641

105 232 ! = ity
|b?s at92.2 208022202l ada.azsjf 275 ot 4 302 {1731 0343 35743705383 6397 0410 2 423 4937.0450.1963.0 476 5 40g o
L 1

SR || P . L L

164 3243 214, 3243 264,3243 314,3243 3643243 414,3243 464, 3243

miz
>> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Monoisotopic Mass, Even Electron lons

9026 formula(e) evaluated with 92 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-100 H:0-100 MN:0-10 O:0-10 F.0-3 S:01 CI0-2 Bro0-2

Marcus Baumann

MBS2-4Br 326 (2.686) Cm (321:331) 1: TOF MS ES+
2.14e+003
100 308.9882  310.9860
%
3099926 | 311.9903
2029672 30496583069822 307 g5 . 3129067 313 9968315 o405 3169329 a7s w0021
e A e e Lo O AR o = L o o
302.0 304.0 306.0 308.0 310.0 3120 3140 316.0 3180 3200

Mass Calc. Mass mDa

S e

[T
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B2. Compounds 5-7.

Br

o” "0

Chemical Formula: C1,HgBrN,O3
Exact Mass: 307.98

hydraz int, ESI - LC MeCN (TQD), RT 2.7753 mins, Scan# 319, NL9.180E7, 06/02/2015 0918, mz [100.7-1997.9]

00— 3108
S0
20+
7o+
20
S50+
40—

20+

Relative Intensity

z20-

3122
10+

o_fzoza 3004 3068 Fa2 3148 358 3170 382

301.8718 303.8718 205.8718 307.8718 309.8718 311.8718 213.8718 315.8718 317.8718

m#z
== | == | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Monoisotopic Mass, Even Electron lons
1491 formula(e) evaluated with 23 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:0-75 H:0-90 N:0-10 O:0-15 P:0-1 Br:0-2

06-Feb-2015 QToF Premier

14:13:46 Paolo Filipponi

Hydraz int 405 (3.333) Cm (399:417) 1: TOF MS ES+

6.52e+004
308.9875310.9865

311.9893

282.9145 554 131 286.9073 2052247, ., 1209.0926  307.9814

280.0 285.0 290.0 295.0 300.0 305.0 310.0 315.0 320.0 325.0 330.0

Minimum: -1.5

Maximum: 5.0 3.0 50.0

Mass Calc. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula

308.9875 308.9875 0.0 0.0 8.5 561.6 0.5 Ci2 H10 N2 03 Br
308.9872 0.3 1.0 6.5 579.6 18.5 Cé6 H6 N4 09 P
308.9883 -0.8 -2.6 10.5 579.8 18.7 Ci2 HS5 010
308.988¢ -1.1 -3.6 11.5 579.5 18.4 C?7 H2 N8 05 P
308.9864 1.1 3.6 4.5 565.4 4.3 Cé H11 N6 02 P Br
308.9891 -1.6 -5.2 3.5 565.9 4.8 Ci0 H15 04 P Br
308.9859 1.6 5.2 1.5 578.5 18.4 C5 H10 013 P

549
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Chemical Formula: C;HgO,

Exact Mass: 124.05

3,3-dimethylpyranone, ESI - no column MeQH {TQD), RT 1.0400 mins, Scan# 61, ML 7.038E7, 14/10/2015 05:47,

mz [54.7-1997 9]

1001
100+

a0
20—
TO0—
&0 —
o0
40—

Relative Intensity

20—
20+

1Z0

10—+

s00 tiat 1 130.2
1

J|| [ T ! L.‘ ik

IFaz 3802 37as

o T t
43,2108 93,2108 1433102 193.3108

i

243.3108

293.3108 34323102 2933108

== | == | Elemental Compasition | Library Search | Show Mass List | Reset Zoom

Monoisotopic Mass, Even Electron lons

79 formula(e) evaluated with 3 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:0-50 H:0-80 N:06 0O:06 Br:0-2
Paolo Filipponi LCT Premier dimethylpyranone 62 (1.415) Cm (61:64)
1: TOF MS ES+
3.61e+005
100— 249.1110
%] 271.0027
] [ J 20 4571186 567 0776 738.0074 8887303
O T T L e T i s oIS e VRV P RISV P M2
200 400 600 1000 1200 1400 1600 1800 2000
Minimum: -1.5
Maximum: 3.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
125.0589 125.0603 -1.4 -11.2 3.5 630.6 0.0 C7 HY 02
125.0562 2.7 21.6 -0.5 639.9 9.4 C2 HY9 N2 04
125.057¢ 1.3 10.4 4.5 641.5 11.0 C3 HS N6
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Chemical Formula: CgHgO4
Exact Mass: 168.04

3,5-dimethylpyranone-2-Carboxy, ESI - no column MeOH (TQD), RT 0.3580 mins, Scan# 21, NL 9 423E7,
19/10/2015 13:02, mz [54.9-1999.3]

169.1
100+

90+
80+
704
60—
S0+
40
304
20+

Relative Intensity

3591

104

0 ' T T T T T T T
40 240 440 640 840 1040 1240 1440 1640 1840

5315
5 S t 5015 5931 13817 17340

miz
<< | >> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Monoisotopic Mass, Even Electron lons

520 formula(e) evaluated with 6 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-50 H:0-100 N:0-10 0:0-10 P:0-1 S:0-3 96Ru: 0-1

Paolo Filipponi
PF1 201 (1.663) Cm (201:207) 1: TOF MS ES+
5.12e+004
100— 169.0494
%
g 151.0354
191.0308 0003
] 850270 1110174 1309882 | | 214.0901 2419000  267.9675 281 308.9949
e e e et e e e e e e e e miz
100 120 140 160
Minimum: -1.5
Maximum: 3.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
169.0494 169.0501 -0.7 -4.1 4.5 535.6 0.1 C8 HY9 04
169.0474 2.0 11.8 5.5 538.2 2.7 C4 HS5 N6 02
169.0514 -2.0 -11.8 9.5 539.0 3.5 C9 HS N4
169.0491 0.3 1.8 0.5 540.2 4.7 C2 H10 N4 O3 P
169.0508 -1.4 -8.3 0.5 542.3 6.8 C H9 N6 02 S
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B2. Serie A derivatives 8-14.

Br

Chemical Formula: CaHgBrN;04
Exact Mass: 307.9797

MBES2-3Br ESI - no column MeOH (TQD), RT 0.2387 mins, Scan# 14, NL 1.376E7, 7/3/2014 3:15 PM, mz [100.0-
1973.7]
3071
90,9524 |
20,9524 |
70,9524 |
60,9524 |
50,9524 | 2631

40,9524 —

Relative Intensity

30,9524

20,9524 | R

| ara 236.1 261
10,9524 Zgﬂg | etz 11 3250 43z

0.9524 | T T T T 1
1578378 2038378 2338378 F01.8378 F49.8378 FIITEITE

miz

Monosciopic Mass, Even Elecion bes
G026 MUkl e) evituated wilh 92 results wilhun Imds (1 results (up Y0 100T) for eacn mass)
Elerments Used

CoM0 RO NOW OO0 FO3I S0 Q02 BrO2

Varoa Saemarn
MBE2-38: 299 O X3 Om Q8 )

100

D 0N

> ¢
PEPIITS. AP

204 DSTS IS 0 11 7e00 11 I
140 WO 30 M0 M0 &0 40 40 a0
ats al . 2e by rse i- Framuls
- 3 p . g ? .
: : - . T ‘ - E-
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Chemical Formula: C3HgCIN,O4
Exact Mass: 2640302

MBE2-4CI, ESI - na calumn MeOH (TQDI, RT 0.3410 rmins, Scan# 20, NL4,132E6, 7/3/2014 3116 PM, mz [100.2-

1954 4]
263.2
1004
20— 1921
20 191
=
= 70
=
i 60—
[=
= S0
2
Z 40 215.
= 188, |oqa 1
[ . .
& 20
20 ZEF .
191.1|2%) 2
101_ 02177 329.4405.5482.0 5703648 .4 7351 82186 S65.11051.11147.7 12604 14008 15249 1628217218 18335 19844
L N
u] T T — T T T T T
a0 280 480 &80 g80 i0ad 1280 1480 1650 igad

miz

Monosotopic Mass, Even Electron loms

S480 formulade ) evauited with 53 results within bmits (o8 results (up 1o 1000) Tor each mass)
Elements Useq

CDI0 HOMW0 NOWO OO0 FOI SO0 102 BrO2

Marous Baurarn
NBS2-ACI 296 (2 351) Cm Q286 2000 1 TOF M5 EB+
2 60e-004

. o
0005 4853 1347 268 0192
4

M7 0302

103 1333
268 0410 33 8578 668 0414
; sut puay 56 046 DO a1y S50 1110 07281216 4170

o 200 0 a0 S0 e 700 | ebo | o0 | 1000 1900 | 1200

Y TSR M
1300 1600 1500

aee el aes nla or L=t T 1 sl Foemule
* * " . ¢ M .
5t 042 s i 13,2 P - 7 W 1
2635 .0405 3 -4 s & 2.4 " r )
3 1 Y ‘ 0.5 §05.2 wis i r a2
¢t ' < 57 3 = M r 1
.41 -—asb -3 S s : S Ht 3 Fl i
<65.24 P 4.2 - E 4 Mil 2 > T3 -
B - ds? 4.9 ¢ 3 Tl T m ! _ -
s - 10.2 $.9 ‘ : - I i
i J.a -0.% 4 L] 4 Hid 4 O :
- . - 4 4 i 2 -
- s - . - p . > - His 3
- -~ - 4 - i Hit ‘e
' e P ~4.a ass . ‘ i Hie F. Bs
: - - -9.% &l " i T
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Chemical Formula: C5HgCINLO4
Exact Mass: 264.0302

mbs203Cl, ESI - no colurnn MeOH (TQD), RT 0.2728 mins, Scan# 16, NL 2.325E7, 7/3/2014 1:33 PM, mz [100.0-

1983.1]
100
204
80—
T0H
60—
S50+
40—

Relative Intensity

30
20+
10

u]

2191

W0.0175

2632

935109229 5405 5482 0 562 46442 T27 20042 29729759 106421157 112506 13550 14294 1601.51692.01732.0 19156
L

=lu}

220 420 &20 220 1020 1220 1420 1820 iga0

miz
=< | == | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Monosolopic Mass, Even Electron lons
3063 formutade) evaluated wih 50 results within limits (all results (up 1o 1000) for each mass)

Elements Used
C0100 HO00 NO1O O010 FO3 S0 CLO2
Maccus Baurrann
MEBE2.3C) 300 (2 492) Cm (298 219 1 TOF MS £
1. 700+004
100+ 265004
J
v 207 0373
4 10 0638
2010522
247 200 0404
1 200 ey ey |]]7 2000109 yo1 gusr 3130082 200430 33 MB.60) yey 0329
v L 1 3 1 A 1 1 'y T T ¥ T T ¥ T | g m
240 M5 250 265 200 208 70 A7 20 205 200 206 300 S MO S X0 X5 I X MO MS YO ¥e
tandimum | i.9
AN Leun L -
ave s (Y]] uln 131 cee s~riz 3~rit m) Formuoa
{ § P i : 1 S a is.d 4« NIl § s r il
. - -0. 4 L) ¢ L 4 9 ¥
£ b4 4.3 S A6 ad Mo 4
- - s 7 ilia Nl ?
? - 1.3 4.3 1%.2 B £ b
- ... .. g 1] “w N -
‘ .9 N ' : L} 14 i
4 1:9 3.3 4.0 4 b L H - I
-0.% -1 3 i P L i ¥ F .
s oy 4.t 3.7 4.. : Ml 2 T .
! 0.5 - a9 . R Wi rs
0.3 N 4.5 14.8 4.5 MIL 4 r
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Chemical Formula: C12HQFN203
Exact Mass: 248 0587

mbs2-3F, ESI - no column MeQH (TQD), RT 0.2728 mins, Scan# 16, NL 1.776E7, 7/3/2014 1:32 PM, mz [100.7-

1991 5] s

100+
#07 2021
20
70
&0
50
40
30

Relative Intensity

2481
20
176.

1DT U.T‘T[- 250.1329.0406 4483 0560 2639.0 T23.7801.6 8804 970.21057.0 11327 12747 1379.7 1511816085 1730618267 1991.5
i} Hr — T 1 T T T T T
an 280 480 620 asg0 1080 1280 1480 1680 1g80

iz

Monasotopic Mass, Even Electran lons
3304 formulaie) evaluated with 34 resuits wathin kevts (ol resufts (up to 1000) for each mass)

Elements Used
C0100 HO100 NOWO OO0 FO3 S0 CLO2
Marcus Raumann
MBS2-0F 240 (1.970) Cen (240 200) 1. TOF MS ES+
1 Ma008

" 240 0070

102120

250 0724
103.13%0 ” a0 5702
S el | 2510770 347 4859 5500091 6r40052 WA 0074 N 1040 1047 1207 121 419 1375 1 R
w T T T | i | L T 1 T T -

10 200 W0 @ 400 500 600 700 #OD | 000 1000 1100 1200 1300 1400 1500

Hanimum) -l

Jaximun) s s

Mass A.l. Mass ala 4314 oee L 294 a*FIT Morm) Pormuls

-4 &7 <t &7 : . S ¢24.8 i3 4 nil L - Ire -
sdb.Gei2 - e 7.2 L) 8.7 NI - :
N €74 . 1.9 $34.7 L Mi - . !
=ik, 0832 0.3 2 - it W 3 2 Ml r
T -0.4 -5.4 -0.4 s s Mi ]
45,0478 4 i s ¢3h.4 4 s M i r
AR ',.‘ S ™~ A. L} L < H“. - P
=45.0€7) ¢ NI ) 4.2 47 : Ml pd
adb,0€ES 3.8 1% 0.8 2.4 i€ & MiS ] r -
-9 73 - s 4744 4 NP
adF, 0837 . 3.2 4.3 40,5 Sl Nl - ¢« re
. . 4 ede | r
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Cl

Chemical Formula: CoHgdFN,O5
Exact Mass: 282.0207

mbsZ-3CH, ESI - no column MeQH {TQD), RT 0.2387 mins, Scan# 14, ML 2. 266E7, 7/3/2014 1:36 PM, mz [99.9-

19588.5]
281.2

100
20
20—
70+
60 2372

S04
2101

ra
o
(&)

40+
30

Relative Intensity

20 a1 2392 279
23k 1
10 2 5972
Fa111.1 1248 139.2 153116501768 1932 ar szzn.szss. 2ATOZS9210.8 Hi52 " 7 31143205 339.3351.5060.2075.3367.1
Il L
. "

[u] T 1
99,4595 15848652 217.51354 276.54056 335.96753 394.594¢

miz
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Monasciopic Mass, Even Electron lons
6756 formutale) evalusated with 70 resuts within mits (a8 results (up 10 1000) or each mass)
Blements Used

C 0100 HO00 NOI0 0010 FO3 S01 C102 Bro2

Marzus Bauraen

MBS2-3ON 285 2 343) Cm ITE29T) 1. TOF M5 ES~
2 13005

" 284

50279

> 80 0318
1021250 2080150 WINR 7033 7500667  SOVEEM 10509854 11840031 1272 8491 -
c| 1 T 1 | MAddy | L T L b 4 1 ' L} 1 1 Al 1 L T 1 (A ) \ T L) 7 N2
W00 200 300 A0 500  ©00 700 800 . 900 . 000 1100 1200 = 1300 = 4400 = 4500

"
"
'
s
"
]
I
"
"
|
u
"
\
|
'
|
"
"
"
o
"
\
{
{
.
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Chemical Formula: CqzHarzMN204
Exact Mass: 266.0503

MBS2-24F, ESI - no columnn MeOH (TQD), RT 0.2728 mins, Scan# 16, ML 2.016E7, 7/3/2014 3:16 PM, mz [100.1-

1992.4]
265.2

1004
20
20—
o0 201.1
60—
S0

26312
40— zi1.2

Relative Intensity

S0
A

26411 2952 a3 2

204
101—

1742 1921 z

a t y
122,122 1721822 2221622 2721622 22,1622 2721622 4221622

miz

Monoisotopee Mans, Even Eleciron lom

SET6 formusaie ) evalliated with 48 results withn limits (all cesuls (up 1o 1000) for sach mass)
Elements Used

CO0 HOW NOIW DO FOY S0 102 Bro2

Marous Baumarn

281
4.9122.2151.2185.2 IIJ?S.i 19!?1]62 J218. 230.1243[2 257. 0.4233.225T5-23EISD 322 93354348 7 3822975 0388 4 401[1414.14\27.1 440.2
1 L L L n

MBE2-24F 254 (2 000) Cm (254 202) 1. TOF M5 ES+
1 480004
247 05
100+ ,'c.pma
] |
4
{
4
- ¢
4
|
1 (206 084
J102 147 A6 0407 o= 2tads X 1MET 2
| . . lA-"‘ 0437 65 0920 710 0420 W520722 840 0810 11109317 - 1430 0007 !
e & T 1 1 ) T 1 1 ')6 1 1 E& 1 1 T 1 T T ' T e
100 Xe »0 400 500 0 00 0 L 1000 10 1200 1200 1400
.
(aee 23 i 2 er RS 24+ B 34 — 5 ia
fl4 . 4 3 4
A - ~3.4 i Rl - i\ T
. : - r
2 : -3 5.0 : 13 0 W T
. - -
- - AT - .
¢ ' s r
: : 4 - s | L] 4
- - - - - e$.9 r
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Chemical Formula: Cy3HgCINSOx
Exact Mass: 309.0152

MBSZ-4CI2nitro, ESI - no colurn MeQH (TQD), RT 0.2728 mins, Scan# 16, NL4 407E6, 7/3/2014 3:14 PM, mz

[100.0-1999.1]
jeliz: )

100
904
20
70
60
50

a0 3Mh2

7 2641 P4 2
30-{125.1
3
20

o |eda e 1 617.2
104 1 a2
0.3 175 227212 1404 0.460.9557 3643 4710.7 786.7666.4546.3 1033.2 1126.7 1227 §1320.3 1415.6 1513.0 1612.41706.2 18023 1903.5 1983.1

N T alasl
u] u g T T u t T +
20 280 430 580 ga0 1080 1280 1480 1680 1880

Relative Intensity

iz
Bements Used
C:0-100 HO1W0 NO1W O0-10 FO0O3 S01 CD2
Martus Saumarn
MBS2SCOmito 277 Q260 C 1
. 310 0228
100+ o~
4
4
% 3120213
i 3130252
107 1254 2000491 434 5034 527 9579 882 5741
e
10c 280 a0 w0 00 eco S0 19008 1200 500
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Chemical Formula: Cy3HgF ;N,04
Exact Mass: 298.0365

MBS2-3CF3, ESI - no column MeOH (TQD), RT 0.2387 mins, Scan# 14, NL 3.610E7, 7/3/2014 3:12 PM, mz [100.1-

1998,5]
2372
100
90
80
£
£ 70
& end
E 2532
= 50+
2
5 40|
o
o —
e 298 2
20
2541 4412
10900 4 181.015 E: 33.24os.t14ss.ssss.ssss.ms.s?ss.ssr?.ssss.?1044.3 11513 1247.81341 9 1443.01536.0  1649.9 1746.11841.0 1945.0
0 r L

g0 280 480 550 280 1080 1280 1480 1680 1gs0

[ated
=< | == | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Moncssolopse Mass, Even Blecyon ons
8011 fonmeAdie] evalualed wilh 65 results wane s (3 results (up 10 1000) KF £3Ch mass)
Elements

Usea
CO100 HO0 NOW O0W FO3I S0 Q02 Bro2

Moo Bamann
MBS2-3CF) 129 (2670) Cm (22 13Y) 1 TOF MS ES-
2 Soee004
100 200 0649
ln: ne
A S
g 3130811
1 b
Ul tice 120813
1 1 k 3979627 soo Moy 548 0674 1048 D507 1266 1548 ok
w ) i L4 14 1 4 ™ L4 1 L | ) i LS L 4 ] 1 L) 1 L] LA L) 1 L L L) A L] LA L} 1 -
100 2 »0 00 S0 &0 ™ =0 o we " 1200 1300 1400 50

T
.

"
"N

3.0 -*.4 1.5 & 2 . - 3
N 3.5 384.5 - - ¢ ot ¥
.- . 28 - = 7
3 . ' +.° r i E3 ¥
~3e3 - ‘.5 - . : 2r e Fe
- b.e .5 - $.7 4 - - 4
3 T 3 iT.4 5.7 T B3 W O 2
& . . i3 = T u r:
_ - : - v = .
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Chemical Formula: Cy3H1gN-Oxg
Exact Mass: 274.0590

mbs2-4CN, ESI - no colurmnn MeQH (TQD), RT 0.3069 mins, Scan# 18, ML 1.614E7, 7/3/2014 1:34 PM, mz [99.5-

1996.8] 332

100
20— G473
80
T0—
&0
S0+
40

483
30

Relative Intensity

2z
20+

171 2021 D43 .4

10_9.?188.912?1. 32524014 4812 562 2639 1717 .5 206 2202 2960 8 1047 21140 .2 1244 3 1244 41429 11522 91625.21719.01211.2 13154
n

o

=lu} 280 420 E20 aa0 i0g0 1za0 1420 1820 jR=1=1]

mfz

Monosotopic Mass. Even Elecon lons
6250 tormudae) evahuated with 46 resulls within lmits (al results (up 10 1000) Tf sach mass)
Elements Used

COW0 HOWE N0 OO0 FOI SO0 C1O2 Bro2
M cus Baumann

MES2 AN 291 (2 D65) Cm (49 250) 1. TOF MS ES~

€ R%e+00)
W2 1240

Q1% 775 pesy

= 35 0863 2 ’
. | , 1 (e 5oy pasy W20%00 74N
1 T 1 T ¢ b | 1 T 1 T 1 T A, | T T T L b | | ! At DA | T 1 Mz
100 200 00 “w 500 600 700 000 %00 W0 1100 1200 100 400 1500
. <y
A% e At -4 134 < - 4 2T -Fas T rss A
278 04659 s 133.3 3 4 MiI '
78 3 3 £.5 14.5 &~ 4 X .
--: 7 " 3 - - e ._' . 5 Bet - .'
b3 ) L) "ot - 3 b | . -t N s T
¥ +4 o7 » 3 127.6 7 *3 N - - L £
275.54% - -3 18.5 $3 .. i1 = e 2 ¥
- - ‘.2 4 W I
24 3 4.4 B
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Chemical Formula: Cy5H5N204
Exact Mass: 260.0797

MBS2-30Me, ESI - no column MeOH (TQD), RT 0.2387 mins, Scan® 14, NL 3. 525E6, 7/3/2014 3115 PM, mz [100.9-

1993 4]
=92

100
20— s

30

70

504

50

30

30—

20

16—,"

Relative Intensay

IDNEINI I IR TN STIE NS TREH IR ANITA O IN 21092 1901 IBRIIMIS WS R
)

ne 80 480 20 ®80 Loso 1330 1480 180
mfy

| Bamentsl Compasition | Libepry Suarch | Show Mas

Ll

2t | Reset T

Monoisotopic Mass, Even Electron lons

3802 formula(e) evaluated with 9 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-100 H:0-100 N:0-10 ©O:0-10 F:0-3 S:0-1 Cl0-2

Marcus Baumann

MBS2-30Me 268 (2.215) Cm (269:296) 1: TOF MS ES+
4.89e+004
1001021237
. 261.0874
%_
1 031320 620030
1 L U 360.0060 5740792 B420847 5oy 4560
et e e T e T T T ey MYZ
200 300 400 500 600 700 800 900 1000 1100 = 1200 1300 = 1400 = 1500
LEBE i-FIT i-FIT Formuala
5 c11 HIS N2 O F2 S
5 c13 HI3 N2 04
5 c3 HI11 N8 o4 F2
5 °5 HI5 NE 03 F Cl
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Chemical Formula: Cy3H5N;05
Exact Mass: 244 0848

mbsz-3Me, ESI - no columnn MeQH (TQD)Y, RT 0.3751 mins, Scan# 22, NL 4.862E6, 7/3/2014 1:31 PM, mz [99.9-

1989.1]
2412

100
20|
20|
O 133.2
809 172,

50—

40—

30|

Relative Intensity

20—

10_%9.916 . T"‘ 232454015 489.?56?.2 E35.7734.9 520491139324 1109612083 13071 1489.0 13895 17080 18175 1383.1
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OzN
Chemical Formula: Cy3H11N305
Exact Mass: 289.0699

mbsz-SnitrozMe, ESI - no column MeQH (TQD), RT 02387 mins, Scan# 14, NL2.516E7, 7/3/2014 1:31 PM, mz
[100.,5-1996.7]

2002
100
a0
g0
=
£ o
£ eod 2442
=
= sp
2
& ano
k]
Ll —
& 307 47z ek
20
2
1000 5 177 0bh 3350 2407.1485.2562 4699.3 718.2 S10.9597.8 3712 1061311570 1256.81952.1 14990 15499 16896 18160 19325
o . : - y . : . : .
g0 280 480 620 280 1080 1280 1480 1680 1880

méz
== | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Manoisotopic Mass, Even Electron lons

4982 formula(e) evaluated with 37 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-100 H:0-100 N:0-10 ©O:0-10 F:0-3 5:01 Cl0-2

Marcus Baumann

MBS2-5NO2-2Me 263 (2.163) Cm (263:273) 1: TOF MS ES+
1.96e+004

100 2900776

%

2010814
. 2140013 S—
0 1589625 171 g9o75  186.9580 2019880 | 2299820 2450931 252 274.0834 92.0850 312.0609
L L B L L) B B I L Ll L Ll L L L L) R A L LA RALAY AR LA UALLD LA LARAN RN LAY LA LA R L) LR LA R

170 180 190 200 210 220 230 240 250 260 270 280 290 300

=
=
=
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r
wn

nn en on -
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NN enin -
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Chemical Formula: CqgHq4MN204
Exact Mass: 322 0954

mbs-biphen, ES1- no column MeOH (TQD), RT 018785 mins, Scand 11, NL 1.074E8, 7/3/2014 1:35 PM, mz [100.3-

1958.0)
55,0476 ~
47.29808 ~
3 oy
i 38,4305 -
g 2361505
- W
o
11 S0wa2 -
-
IS 2RI A 0N J6TAIMRAZNT IS IINN 0 200 1 340 1000 10040000 7300 5 42 €100 420 4 S40 SN T4 R ATT 1409 4461 4
209,729 268.79574 327,787 396.91082 P 304 5541
m/lr
22 1 22 | Gesotal Commastan | Lboacy St | Shom Mass Lt | Ssact Zoam
Monomsotopic Mass, Even Eleciron jons
5625 tonmulaie) evaluatod with £3 resusts withn lerts (all results (up 10 1000) for each mass)
Elernents Used
C0-100 H 0100 NO1O OO0 FO3 S0t CLO2
Mty Baumarn
NBSJ-biptwn 378 (3 907) Cm (378 280) 1. TOF M3 £5+
4 40000

L”'ﬁm mm! WIMNN 0w anuom
* Y h 'w . & y T *

Winimam 3.9
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Lans calz. Mase =l i tee e £11 2-FIT (Peem! Pozeuls

NN $7.3080 5.3 3.8 2.4 o7 R33 €t r 3
307 o I 2.7 1.5 R L) ‘.t c L% ) L I 2
i Qe -0, i.s Yo i.0 - e m e 3
b - T 4.1 .2 av.$ - #i°® 8 o2 r &)
K -2.4 4.3 9 | -t = i 2 o r 1
) 4 5.9 195 3.9 e &Cis
¥ -y 2.9 5.2 oo =3
| 2.4 9 .4 P A r
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) Y b "%.3 PN s
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K 0.9 5.3 5.7 3.8 o)
12 0.9 0.8 2.9 3 £8) 9 &3
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B3. Serie B derivatives 15-23.

Br

Br

Chemical Formula: C4gH43BroN30,
Exact Mass: 460.94

ABr, ESI - no column MeOM (TQD), RT 04003 mins, Scan# 46, NL 4 dd4E6, 30/06/2018 12150, me [103,3-1992.6)
180/ wio
90
00~
70+
60+
50~
40+
20+

Relative Intensity

20+
10+ w0
0 I OB ol 508 sIRH  Hons 0100 G0N o

190,2700 29059462 406,91094 H19,24926 623,867%0 731,091

miz
< | 22 | Blamental Composition | Library Search | Show Mass List | Reset Zoom

LA

Mass, Even Electron lons
6188 formula(e) evaluated with 59 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-40 H:0-50 N:06 O:06 CLO2 Br02 F:03

01-Jul-2015 QToF Premier
12:2448 Paclo Filipponi
4Br 454 (3.820) Cm (463:469) 1: TOF MS ES+

1.192+004

Mass Calc. Mass mba b3 nes i-F1T i-FIT (Norm) Formula

461.9451 461.9453 -0.2 -0.4 12.5 221.3 0.1 ci8 H14 N3 02 8r2
461.9493 -4.2 -9.1 16.5 224.8 3.5 €23 Hl4 N Br2
461.9464 -1.3 -2.8 8.5 225.4 4.2 C15 H15 N3 03 82 F
461.9428 2.3 5.0 9.5 225.6 4.3 Clé HI3 N3 Br2 F3
461.9475 -2.4 -5.2 10.5 227.5 6.2 cl8 H13 BN 02 Cl2 &Br

F2
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Br

Chemical Formula: C4gH4BrN3;O,
Exact Mass: 383.03

Anil, ESI - no column MeOH (TQD), RT 0.2001 mins, Scan# 23, NL 9.318E7, 03/07/2015 09:10, mz [101.9-1998.3]

90— 3840
80
70+
60—
S0
40—

4224

30

Relative Intensity

20+

104 3628
5 2183 =60 | . 497.4 S65.2 6043 6493
138.3784 242.16218 345.94596 449,72974 553.,51352 657,297

méz
<< | 2> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Monoisotopic Mass, Even Electron lons

739 formula(e) evaluated with 9 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-40 H:0-50 N:0-6 O0:0-10 Br:0-2

03-Jul-2015 QToF Premier
12:55:39 Paolo Filipponi
Anil 393 (3.236) Cm (392:395) 1: TOF MS ES+
3.64e+005
1 384.0338
387.0382
388.040
4129992 4345132 i
M2 bALA A LAY L) Ll LA A i L) WAL B LAl i) L) b
300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510

Minimum: -1.5

Maximum: 5.0 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

384.0338 384.0348 -1.0 -2.6 12.5 505.6 LT Cl8 H15 N3 02 Br
384.0356 -1.8 -4.7 14.5 523.4 19.5 Cil8 H10 N 09
384.0310 2.8 7.3 28.5 523.7 19.8 C26 H2 N5
384.0366 -2.8 -7.3 -0.5 513.9 10.0 Cé H19 N5 09 Br
384.0307 3.1 8.1 8.5 510.7 6.8 Ci3 H15 N5 04 Br
384.0369 =31 =8.1 19.5 523.5 13.6 Cl3 H6 N5 05
384.0297 4.1 10.7 23.5 523.7 19.8 C25 H6 N 04
384.0294 4.4 11.5 3.5 511.5 7.6 Cl2 H19 N 08 Br
384.0388 -5.0 -13.0 16.5 504.1 0.2 C23 H15 N Br
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N Br
H

Br

Chemical Formula: C1gH43BroN30,
Exact Mass: 460.94

3Br, EEI- no colurmn MeQH (TQDY, RT 0,3654 mins, Scan# 42, ML 3,900E6, 30/06/2015 12:44, mz [102.4-1994.5]

151
100
20—
20
£ 7
& &0
E
= 50
Ll
=
5 40+
o
&2 =304
20
10 o §
ol l Wl e bl Foda 958 & 13605 18053 17650 18405
a0 za0 480 £20 as0 1080 1280 1480 1630 1820
m#z
<<= | == | Elemental Composition | Library Search | Show Mass List | Reset Zoom
Monoisotopic Mass, Even Electron lons
1678 formula(e) evaluated with 15 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-40 H:0-50 N:06 0O:06 CLO-2 Bro0-2
01 Jub2015 QToF Premier
11:45:43 Paclo Filipponi
3Br 499 (4.102) Cm (496:506) 1: TOF MS ES+

B.29e+003

Minimum: -1.5

Maximun: 5.0 5.0 50.0

Mass Calc. Mass mDa BPM DEE 1-FIT 1-FIT (Norm) Formula

461.9455 4€1.9453 0.2 0.4 12.5 219.4 0.2 Cl8 H14 N3 02 Br2
461.9452 0.3 0.8 18.5 224.5 5.3 c24 #H11 N C12 Br
461.9449 0.& 1.3 -1.5 227.1 7.9 Cll H24 N O4 Cl2 Br2
461.9462 -0.7 -1.5 3.5 227.5 8.3 €12 H20 NS5 €12 B8r2
461.9471 -1.6 -3.5 7.5 224.5 5.3 C17 H19 N 02 Cl1 Br2
461.9473 -1.8 -3.9 25.5 231.1 11.9 €25 H2 N3 Q3 cl12
461.9474 -1.9 -4.1 19.5 230.0 10.8 Cil9 HS N5 OS5 Br
461.9434 2.1 4.5 23.5 228.5 9.3 C25 H6 N3 C1 Br
461.9433 2.2 4.8 21.5 231.9 2.8 €20 H2Z NS5 05 cl2
461.9431 2.4 5.2 3.5 226.9 7.7 €12 H19 N3 O4 Cl Br2
4€1.9492 -3.7 -8.0 14.5 228.2 2.0 Cl8 H10 N3 05 Cl Br
461.9493 -3.8 -8.2 16.5 220.8 1.6 €23 #H14 N Br2
461.9415 4.0 8.7 28.5 231.6 12.4 C26 H NS5 &8r
461.9413 4.2 9.1 8.5 225.9 6.7 €13 H14 N5 O4 Br2
461.9412 4.3 9.3 14.5 225.7 6.5 C19 H11 N3 02 cl2 B8r
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Cl

Br

Chemical Formula: C4gH3BrCIN3;O,
Exact Mass: 416.99

3Cl, ESI - LC MeOH {TQD), RT 3.4018 mins, Scan# 391, NL 1.288E8, 30/06/2015 11:18, mz [101.0-1953.4]

473
100+

90
20
70
60—

Relative Intensity
w
L=
1

40
30+
20+ 8585
10 l
5 2142 656.7 12788 1396 5 18328
30 280 480 630 880 1080 1280 1430 1680 1880

miz

<< | >> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Monoisotopic Mass, Even Electron lons

5453 formula(e) evaluated with 58 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-40 H:0-50 N:0-6 0O:0-6 ClL0-2 Br:0-2 F:0-3

01-Jul-2015 QToF Premier

12:09:11 Paolo Filipponi

3CI 470 (3.864) Cm (470:477)

1 419.9959
417.9960

421.9954

368.1213 3794547  391.2934

370 380 390 400 410 420 430 440
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT
417.9960 417.9962 -0.2 -0.5 15.5 266.6 13.7
417.9962 =0.2 =0.5 9.5 262.4 9.5
417.9958 0.2 0.5 12.5 253.1 0.2
417.9963 -0.3 -0.7 20.5 274.3 21.4
417.9955 0.5 1.2 16.5 268.5 15.6
417.9953 0.7 1.7 -1.5 265.2 12.3
417.9952 0.8 1.9 4.5 263.0 10.0
417.89952 0.8 1.9 24.5 274.4 21.5
417.9951 0.9 2.2 13.5 262.4 9.4
417.9969 -0.9 -2.2 8.5 258.5 5.5

(Norm) Formula

c19
C1i3
cie
c22
ci?
c9
C15
c25
C16é
Ci5
F

H8
Hil
H14
H3
H4
H21
H18
H2
H10
H15

1: TOF MS ES+
1.08e+004

470 480

N3 02 ciz
N5 04 Br
N3 02 cl

N 05 F3

N5 03 cCl

N3 02 Br2
N Cl2 Br

N 04 F2
N5 03 Br
N3 03 cl

441.9798 452.0225455.0263 4550618 475 og1g 483.0085
450 480

F2
F2
Br

F3
F3
F3

miz
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Br

Chemical Formula: C4gH43BrFN30,

Exact Mass: 401.02

3F, ESI - LC MeOH (TQD), RT 3.2974 mins, Scan# 379, ML 7.959E7, 30/06/2015 11:16, mz [100.4-1995.3]

a0za
100+

90+
80—
70
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50— 8%3

40

Relative Intensity

30+
20+
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Zidl.l L 4

1227737

15025 16610

0

880 1080
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80 280

1280

1480 1630 1880

<< | >> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Monoisotopic Mass, Even Electron lons

5143 formula(e) evaluated with 53 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-40 H:0-50 N:0-6 0O:0-6 Cl:0-2 Br:0-2 F:0-3
01-Jul-2015 QToF Premier
11:53:32 Paolo Filipponi
3F 447 (3.677) Cm (445:456) 1: TOF MS ES+
6.68e+003
3 404.0243
463.9435
461.9460
405.0288
o, 539993912017 395.3565 [ [}06'0273 4200123 426.0065 455 359 437.9802 4412170 450.02039550142 | |||
T Tttt TTTT T T T T TT LI LI T™TTT L LI e LTRSS llllrllll | I I3 7 T T UL T
( ""ae00 | 4000 4100 | 4200 | 4300 | 4400 = 4500 4600
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
402.025%  402.0260 -0.1 -0.2 11.5 276.8 7.4 C20 HI8 N O Cl Br
402.0260 -0.1 -0.2 9.5 279.4 10.1 C15 H14 N3 06 Cl2
402.0257 0.2 0.5 15.5 282.3 12.9 c19 H8 N3 02 Cl F3
402.0263 -0.4 -1.0 3.5 280.6 11.2 Cl2 H20 N5 Cl2 Br F
402.0263 -0.4 -1.0 23.5 292.0 22.6 C22 H4 NS5 O4
402.0264 -0.5 -1.2 14.5 279.4 10.1 C21 HI2 N O Cl2 F2
402.0253 0.6 1.5 18.5 280.0 10.6 C24 H11 N Cl2 F
402.0253 0.6 1.5 12.5 269.4 0.1 Cl18 H14 N3 02 Br F
402.0265 -0.6 -1.5 8.5 271.9 2.5 C15 H15 N3 03 Br F2
402.0250 0.9 2.2 -1.5 280.4 11.1 Cll1 H24 N 04 Cl2 Br
F
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Chemical Formula: C1gH1gBrN3;O3

Br

OMe

Exact Mass: 413.04

30Me, ESI - no column MeOH (TQD), RT 0.1740 mins, Scan# 20, NL 6.919ES, 01/07/2015 13:18, mz [101.2-
1997.5]

Relative Intensity

100
90
50
70
60
S0
40
30
20

20

418

10—|
0

280

Monoisotopic Mass, Even Electron lons
557 formula(e) evaluated with 7 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-40 H:0-50 N:0-6 0:0-6 Br:0-2

02-Jul-2015
11:52:04

30Me 421 (3.459) Cm (421:427)

1

Minimum:
Maximum:

Mass

414.0457

4140457318

413.8383|

0449

417.0504
418.0553

4100

Calc. Mass

414.0453
414.0475
414.0432
414.0494
414.0416
414.0413
414.0504

4200

5.0

mDa

6475

8125

10793

dhiny l..ll.' o1l |.|“ 1y | mll!

13218
1

16320

|

18940

1 [ | 1

480

630

880

1080

mi>

QToF Premier
Paolo Filipponi

436. 438.0285

4226917

430.0

DEE

12.5
19.5
5.5
16.5
28.5
8.5

440.0

428.
446.
438.
432.
446.
433.
439.

W o wWwwn -

4521 454.0064

1280

1480

1680

1820

< | >> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

1: TOF MS ES+
6.10e+004

463. 465.9445 477.1604 e
ML B e e e
450.0 460.0 470.0 480.0
i-FIT (Norm) Formula
0.0 Ci9 H17 N3 03 Br
18.4 C20 H8 N5 06
10.2 Cil8 H26 N Br2
4.2 C24 H17 N O Br
18.7 C27 H4 N5 O
4.9 Cl4 H17 N5 05 Br
11.2 Cl2 H26 N5 O Br2
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CF;

Br

Chemical Formula: C4gH43BrF3N3;0,
Exact Mass: 451.01

3CF3, ESI - no calumn MeOH (TQDY, RT 0.4176 mins, Scan# 48, ML 5.740E6, 30/06/2015 12:47, mz [103.6-1990.6]

4520
100+

204
20
TOH
&0~
S0
40—
20—

Relative Intensity

204
10+

TAE T Qa1 6 108565 1ZB59 14785 16272 17527 1978
"

o " _

T T y T T T T 1 t
20 280 420 EE0 280 1080 1280 1480 16280 1280

miéz
<= | == | Elemental Composition | Library Search | Show Mass List | Reset Foom

Monoisotopic Mass, Even Electron lons

6038 formula(e) evaluated with 58 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-40 H:0-50 N:0-6 0:0-6 CILO0-2 Br:0-2 F:0-3

01-Jul-2015 QToF Premier
12:01:21 Paolo Filipponi
3CF3 485 (3.992) Cm (485:495) 1: TOF MS ES+
8.95e+003
1 454.0210
455.0257
456.0270
4359571 4516917 463.9582 476.0023479.9683 499,078 502.5014 515.0233518.0131 536.1655
430 435 440 445 450 455 460 465 470 475 480 485 490 495 500 505 510 515 520 525 530 535 540
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
452.0222 452.0221 0.1 0.2 18.5 274.2 11.0 C25 H11 N Cl2 F3
452.0221 0.1 0.2 12.5 264.3 1.1 Ci9 H14 N3 02 Br F3
452.0224 -0.2 -0.4 6.5 273.1 10.0 C15 H20 N3 06 Cl Br
452.0220 0.2 0.4 27.5 285.4 22.2 C26 H3 N5 03 F
452.0225 -0.3 -0.7 8.5 275.2 12.1 C20 H24 N O Br2
452.0218 0.4 0.9 = U%- ] 275.3 12.1 Ci2 H24 N 04 Cl2z Br

F3
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Cl

Br

Chemical Formula: C4gH4,BrCIFN30,
Exact Mass: 434.98

4F-3Cl, ESI - no column MeOH (TQD), RT 0.1740 mins, Scan# 20, NL 5.455E6, 30/06/2015 12:51, mz [101.1-
1989.6)

100
90—
80
70
60—
S0
40—
30+
20
10+

B60

Relative Intensity

5 3101 855.8 1050.2 12005 18892 17493
80 280 480 630 880 1080 1280 1480 1680 1880

mi>
<< | >> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Monoisotopic Mass, Even Electron lons

5784 formula(e) evaluated with 59 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-40 H:0-50 N:0-6 0:0-6 CL0-2 Br0-2 F:0-3

01-Jul-2015 QToF Premier
12:17:00 Paolo Filipponi
4F-3C1476 (3.916) Cm (474:478) 1: TOF MS ES+
4.99e+003
437.9855

419.9921

404.0327

miz
400 410 420 430 440 450 460 470 480 490 500 510 520
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
435.9871 435.9871 0.0 0.0 11.5 187.3 6.7 C20 H17?7 N O Cl2 EBr
435.9871 0.0 0.0 5.5 189.9 9.3 Cl4 H20 N3 03 Br2
435.9868 0.3 0.7 9.5 187.7 7.1 Cl13 H10 N5 04 Br F3
435.9874 -0.3 -0.7 23.5 193.2 12.6 C22 H3 N5 04 cCl
435.9875 -0.4 -0.9 8.5 184.0 3.3 Cl5 H14 N3 03 Cl Br
F2
435.9867 0.4 0.9 15.5 191.6 11.0 Ci19 H7?7 N3 02 cl2 F3
435.9864 0.7 1.6 12.5 180.8 0.2 Cl8 H13 N3 02 Cl Br
F
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OPh

Br

Chemical Formula: Co4H4gBrN3;O3
Exact Mass: 475.05

20Ph, ESI - no column MeOH (TQD), RT 0.2697 mins, Scan# 31, NL 1.224E8, 30/06/2015 12:42, mz [100.0-
1998.5)

9808
100

90
30—
70 5159
60—
S0
40—

30
20 a759

Relative Intensity

10+

1389 3084 3623 kg 5895 7415 B083 106756 11463

0 T T — T
115.6757 3156757 5156757 715.6757 215,6757 1115.6757

miz
<< | >> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Monoisotopic Mass, Even Electron lons

1713 formula(e) evaluated with 17 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-40 H:0-50 N:0-6 0O:0-6 Cl:0-2 Br:0-2

01-Jul-2015 QToF Premier
11:37:49 Paolo Filipponi
20Ph 489 (4.024) Cm (489:498) 1: TOF MS ES+
1.19e+004
1 476.0603 478.0586
4712854 a73asss 107918 484.1810 487.7467 488.3174

miz

470.0 4720 4740 476.0 478.0 480.0 482.0 484.0 486.0 488.0

Minimum: -1.5

Maximum: 5.0 5.0 50.0

Mass Calc. Mass mDa PPM DBEE i-FIT i-FIT (Norm) Formula

476.0603 476.0650 -4.7 -8.9 20.5 260.2 0.0 C29 H19 N O Br
476.0610 -0.7 =15 16.5 263.6 3.4 C24 H19 N3 03 Br
476.0570 3.3 6.9 12.5 268.3 8.1 Cl19 H19 N5 OS5 Br
476.0628 -2.5 =5.3 11.5 268.9 8.7 C23 H24 N 03 Cl Br
476.0609 -0.6 =1.3 22.5 269.2 3.0 C30 H16 N O cCl2
476.0588 g Y. 3.2 7.5 270.0 9.8 Cl8 H24 N3 05 Cl1 Br
476.0569 3.4 7.1 18.5 270.6 10.4 C25 H16 N3 03 cCl2
476.0606 -0.3 -0.6 2.5 270.8 10.6 C17 H29 N 05 Cl2 Br
476.0620 =17 -3.6 25 271.5 11.3 Cil8 H25 N5 O Cl2 Br

S73



Br

Chemical Formula: C4gH,oBrN3;O,
Exact Mass: 389.07

CHEX, ESI - no colurmn MeOH (TQD), RT 0.2871 mins, Scan# 33, ML 8.37SE7, 10/07/2015 10:30, mz [101.3-

1989.6]

100~
90
20
70
60
50
40
30
20

Relative Intensity

10+
0

2136

3900

8027

S12% lh 594 11982 1822 16255 15207

80

280

480

Monoisotopic Mass, Even Electron lons
758 formula(e) evaluated with 7 results within limits (all results (up to 1000) for each mass)

680 as0 1080 1280 1430 1630 1830
méz
< | == | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Elements Used:
C:0-50 H:0-50 N:06 O:0-10 Br:0-2
13-Jul-2015 QToF Premier
11:00:03 Paolo Filipponi
CHEX 402 (3.310) Cm (402:413) 1: TOF MS ES+
7.57e+004
; 390.0824 392.0811
393.0859
389.8800 | 394.0862 396 9092 4 414.0657
& 379.1208383.2417384.1548 £ 404.0997.405.1 .0986 12.0674
o L O O e el et et . I 008 ey miz
380.0 385.0 390.0 395.0 4000 405.0 4100 4150
Minimum: -1.5
Maximum: 5.0 3.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT i-FIT (Norm) Formula
390.0824 3390.0825 -0.1 -0.3 11.5 497.7 21.7 Ci8 H16 N 09
390.0817 0.7 1.8 9.5 476.0 0.0 Cl8 H21 N3 02 Br
390.0838 -1.4 -3.6 16.5 497.7 21.8 Cl9 H12 N5 05
390.0857 -3.3 -8.5 13.5 480.3 4.4 C23 H21 N Br
390.0780 4.4 11.3 25.5 498.1 22.1 C26 HB8 N5
390.0868 -4.4 =113 -1.5 488.7 12.7 Cil H30 N5 Br2
390.0777 4.7 12.0 5.5 483.2 7.2 C1l3 H21 N5 04 Br
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NH

Br

Chemical Formula: CooH49BrN4O5
Exact Mass: 450.07

TRYPT, ESI - no column MeOH (TQD), RT 0.2523 mins, Scan# 29, NL 1.324E8, 03/07/2015 09:14, mz [102.1-

1998.1]

100
90—
80
70
60—
50
40—
30
20
10

Relative Intensity

1430

3860

At

528

8247

0
20

280

480

Monoisotopic Mass, Even Electron lons
880 formula(e) evaluated with 12 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:0-40 H:0-50 N:0-6 0:0-10 Br:0-2

03-Jul-2015
13:03:30

TRYPT 384 (3.161) Cm (384:390)

Minimum:
Maximum:

Mass Calc. Mass

451.0762 451.
451.
451.
451.
451.
451.
451.

0759
0756
0770
0778
0788
0791
0732

400

451.0762

6314 . l 1278.2 14720 16512 18222

680 880 1080 1230 1480 1630 1880
miz
<< | >> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

QToF Premier
Paolo Filipponi

1: TOF MS ES+
1.40e+004

9251260 1005.0831

1538.1147
800 1000 1200 1400 1600 1800 2000

=15
5.0 50.0
PPM DBE i-FIT i-FIT (Norm) Formula
0.7 29.5 307.7 14.9 C34 H11 02
1.3 9.5 293.6 0.8 C21 H24 06 Br
-1.8 14.5 293.8 1.0 C22 H20 N4 02 Br
-3.5 16.5 307.0 14.2 C22 H15 N2 09
-5.8 1.5 298.7 5.8 Cl0 H24 N6 09 Br
-6.4 21.5 307.1 14.2 C23 H11 N6 05
6.7 30.5 307.2 14.4 C30 H7 Né
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o O

>—
Iz

Br

Chemical Formula: C1gHgBrN3;0,
Exact Mass: 397.04

Bz, ESI - no column MeOH (TQD), RT 0.2175 mins, Scan# 25, NL 9.879E7, 01/07/2015 13:17, mz [102.0-1998.4]

100+
90
30
70
60—
S0
40— 160

Relative Intensity

30
20—

104
1522
0 ”

1863 252

3483

4379
3473

=2 l H Lk 190

89.7297

Monoisotopic Mass, Even Electron

203.89186

lons

318.05402 432.21618 546.37834 €60.540%

miz
<< | 2> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

541 formula(e) evaluated with 6 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-40 H:0-50 N:0-6 0O:0-6

02-Jul-2015
11:59:59
Bz 373 (3.063) Cm (371:374)

Minimum:

Maximum:

Mass Calc. Mass

398.0507 398.0504
398.0525
398.0544
398.04867
398.0464
398.0555

Br: 0-2

QToF Premier
Paolo Filipponi
1: TOF MS ES+
1.71e+005
400.0481

402.0574 403 06264034113 404.9297 406.3255 406.7387,

-1.5
5.0 5.0 50.0
mbDa PPM DBE i-FIT i-FIT (Norm) Formula
0.3 0.8 12.5 515.0 0.4 Cl9 H17 N3 02 Br
-1.8 -4.5 19.5 532.9 18.3 C20 H8 N5 05
-3.7 =953 16.5 515.7 1.1 C24 H17?7 N Br
4.0 10.0 28.5 533.1 18.5 C27 H4 N5
4.3 10.8 8.5 520.2 5.6 Cl4 H17 N5 04 Br
-4.8 -12.1 1.5 525.8 11.2 Cl12 H26 N5 Br2
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Br

Chemical Formula: Cy,H,4BrN3;O,
Exact Mass: 441.11

ADNT, ESI - no column MeOH (TQD), RT 0.4785 mins, Scan# 55, NL 3.964E7, 10/07/2015 10:34, mz [101.0-

1992.5]

100+
90+
80—
70+
&0~
S0+
40—
30—
204

Relative Intensity

109z,

L

3174

658

3421

A

355.1 i
5733 6344 6835 7

0 T
190.2703 290.2703

Monoisotopic Mass, Even Electron lons
853 formula(e) evaluated with 8 results within limits (all results (up to 1000) for each mass)

Elements Used:

390.2703

490.2703

S90.2703  690.2703  790.2703 5902703
mi>

<< | >> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

C:0-50 H:0-50 N:06 O0:0-10 Br:0-2

13-Jul-2015
11:08:53
ADNT 473 (3.890) Cm (473:482)

Minimum:
Maximum:
Mass Calc. Mass

442.1133 442.1130
442.1138
442.1149
442.1151
442.1170
442.1093
442.1090
442.1181

mDa

0.3
-0.5
-1.6
-1.8
-3.7
4.0
4.3
-4.8

443.1178

4421133 444 1114

QToF Premier
Paolo Filipponi

4440 446.0
-1.5
3.0 50.0
PPM DBE
0.7 11.5
s R < 13.5
-3.6 =1.5
-4.1 18.5
-B.4 15.5
9.0 27.5
8.7 1.5
-10.9 0.5

1: TOF MS ES+
1.87e+005

448.0 450.0 4520 454.0 456.0 458.0
i-FIT i-FIT (Norm) Formula
512.5 0.0 C22 H25 N3 02 Br
534.6 22.2 C22 H20 N 09
522.7 10.3 Cl0 H29 N5 09 Br
534.7 22.2 C23 H16 N5 05
518.8 6.4 C27 H25 N Br
534.9 22.5 C30 H12 N5
519.0 6.5 C17 H25 N5 04 Br
526.4 14.0 Cl5 H34 N5 Br2
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Br

Chemical Formula: C5oH,BrN3;O,
Exact Mass: 419.12

2Et-1HEXA, ESI - no column MeOH (TQD), RT 0.3741 mins, Scan# 43, NL 1,040E8, 03/07/2015 09:16, mz [100.4-

1998.0]
100
90
80
70
60
50
40
30
20
10
0

Relative Intensity

1301

e
T

4200

8628

6530 13830 15845 17208 184556

20

280

430

Monoisotopic Mass, Even Electron lons
819 formula(e) evaluated with 7 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:0-40 H:0-50 N:0-6 O0:0-10 Br:0-2

03-Jul-2015
13:11:16

2Et-1HEXA 479 (3.942) Cm (479:485)

386.0363 212864 4061117

630 230 1080 1230 1430 1630 1880
mi>
< | >> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

QToF Premier
Paolo Filipponi
1: TOF MS ES+
1.95e+005
420.1285
423.1316

424.1371
419.5937 4401114 144 11g0 440.0884 458.0048,, 4eryiny cion

380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480 485 490

Minimum:

Maximum:

Mass Calc

420.1285 420.
420.
420.
420.
420.
420.
420.

. Mass

1287
1295
1308
1249
1246
1327
1236

-1.5
5.0 50.0
PPM DBE i-FIT i-FIT (Norm) Formula
-0.5 8.5 491.7 0.0 C20 H27 N3 02 Br
-2.4 10.5 511.1 19.4 C20 H22 N 09
=555 15.5 511.2 19.5 C21 H18 N5 05
8.6 24.5 511.4 19.7 C28 H14 NS
9.3 4.5 498.1 6.4 Ci5 H27 N5 04 Br
-10.0 12.5 494 .8 3.1 C25 H27 N Br
11.7 19.5 511.4 19.7 C27 H18 N 04
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B4. Intermediates 24-26 and C derivatives 27-31

Br

Chemical Formula: C1 3H1 1 BrN203
Exact Mass: 322.00

pyridazone Me-Est, ESI - no colurnn MeOH (TQD), RT 0.0852 mins, Scan# S, NL 6.594E7, 24/09/2015 14:32, mz

[100.6-1995.4]
100+
90+
80
704
60
50
40—

335

30+
20+
10+

Relative Intensity

6348

S117 [ 9B/H 10500
T

16943 1807 .1

0

80 280

480 680 880 1080
miz?

1630 1880

<< | 2> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Monoisotopic Mass, Even Electron lons

9040 formula(e) evaluated with 109 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:0-500 H:0-1000 N:0-200 O:0-200 S:0-6 ClL0-8 Br:0-8
Paolo Filipponi
Pyridazone MeEst 336 (2.769) Cm (335:346) 1: TOF MS ES+
5.02e+004
100 323.0026
%_
] 326.0036 668.9768
] 214.0890 71.9791
g | sosose P 896.5328%0 12352
L o o o o o o L o e e e e e 2
00 1200
Minimum: =115
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
323.0026 323.0031 -0.5 -1.5 8.5 396.6 0.9 Ci3 H12 N2 03 Br
323.0004 2.2 6.8 9.5 397.3 1.7 C9 H8 N8 O Br
323.0072 -4.6 -14.2 12.5 397.4 1.8 Ci8 H12 O Br
323.0038 -1.2 -3.7 4.5 398.3 2T Cé H12 N8 O S Br
323.0009 1.7 5.3 5.5 398.7 3.0 Ci3 H14 03 cl3
323.0000 2.6 8.0 x 13-} 399.3 357 C9 H16 N4 S2 Br
323.0065 -3.9 -12.1 3.5 399.8 4.1 Cl10 H16 N2 03 S Br
323.0033 -0.7 -2.2 =18 400.0 4.3 Cé H20 N4 S3 Br
322.9991 3.8 10.8 4.5 400.1 4.4 C8 H12 N4 OS5 Br
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Br

Chemical Formula: C13H14BrN,O,S

Exact Mass: 337.97

Thioxo MeEst, ESI - no column MeOH (TQD), RT 0.1193 mins, Scan# 7, ML 1.207E8, 25/09/2015 07:05, mz [100.7-

1997.8)

100
90
80
70
60—
S0
40
30
20—+
10+

Relative Intensity

1374

3380

'

S370

817
1 11301 1433.1 177889 19585

20 230

430

Monoisotopic Mass, Even Electron lons
11162 formula(e) evaluated with 147 results within limits (up to 50 best isotopic matches for each mass)

630 230 1080 1280 1480 1680 1880

miz>
<< | >> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Elements Used:
C:0-500 H:0-1000 N:0-200 O:0-200 S:0-6 Cl:0-8 Br:0-8
Paolo Filipponi
Thioxo MeEst 427 (3.514) Cm (427:430) 1: TOF MS ES+
1.16e+004
338.9797
100+ 340.9788
%_
] 341.9826
352.9968
| 7. 354.9926 .
331.8880 337.9762 ] i 29770 346.7371 360.9665 15 0610 e
L o o o o S DL o e e e e o e e e B i il 1
: 335.0 3400 £ ¥ 355.0 £ 365.0
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
338.9797 338.9780 1.7 5.0 5.5 245.9 0.4 Cl3 H14 02 s cCi13
338.9803 -0.6 -1.8 8.5 246.6 1.1 Cl3 H12 N2 02 S Br
338.977¢ 2.1 6.2 9.5 251.1 5.6 C9 H8 N8 S Br
338.9841 -4.4 -13.0 9.5 251.2 542 Cl10 H8 N6 03 Br
338.9837 -4.0 -11.8 3.5 252.0 6.6 Cl10 H16 N2 02 S2

Br
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Br

Chemical Formula: C4,HgBrN,O
Exact Mass: 304.00

pyrazolepyr, ESI - no column MeOH (TQD), RT 0.1875 mins, Scan# 11, NL 2.634E6, 02/10/2015 09:14, mz [100.7-
1941.0]

100+ .

90—
80—
70+
60—
S0+
40—
30

Relative Intensity

20+ 3788
lo-d 1981 d 4168
o NENGTTE " ;'l " e 3 . .
128.6486 228.6486 328.6486 428.6486 $528.6486 6£28.6486 728.6486 £28.6486

m/>
<< | 2= | Elemental Composition | Library Search | Show Mass List | Reset Zoom

5102 %520 6132 §86.2 e
A A, A L A l'

Monoisotopic Mass, Even Electron lons

728 formula(e) evaluated with 24 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-50 H:0-100 N:0-10 ©:0-10 Br:0-2

Paolo Filipponi
pyrazole pyr 271 (2.235) Cm (269:271) 1: TOF MS ES+
307.0052 27301004
100- 305.0043 A
%%
1 308.0099
ol 2882350 2929888 g4 906 2900362 039974 | 3090050, 9065 313-9067 319 0048 320.0060 L
-|—|-....|....[....|....|i—r—r—v—[....|...._...|....|....|....|....[....|. L4
287.5 290.0 2925 295.0 2975 300.0 3025 305.0 3075 310.0 3125 3150 3175 320.0
Minimum: -1.5
Maximum: 10.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
305.0043 305.0038 0.5 1.6 9.5 324.5 0.1 Cl2 H10 N4 O Br
304.9966 Tard 25.2 13.5 328.1 3.7 C18 H10 Br
305.0025 1.8 5.9 4.5 328.4 4.0 Cill1 H14 05 Br
305.0137 -9.4 -30.8 4.5 328.9 4.5 Ci0 H14 N2 04 Br
304.9998 4.5 14.8 5:5 330.1 5.7 C7 H10 N6 03 Br
305.0110 -6.7 -22.0 5o D 330.5 6.1 Cé H10 N8 02 Br
304.9984 5.9 19.3 0.5 331.5 2%l Cé H14 N2 07 Br
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Ph CSerie, ESI - no column MeOH {(TQD), RT 0.2898 mins, Scan# 17, NL 4. 480E6, 24/09/2015 14:38, mz [101.1-

1977.3]
100~

90—

80—

1364

70
60 —
S0+
40—
30
20
10—

0
20

Relative Intensity

2140

280

38141

Chemical Formula: C1gH43BrN4O
Exact Mass: 380.03

Br

6301 8227
i FRTEC ISy | PRI L‘h N Lo:szs 1583 18514
4380 680 280 1080 1280 1680 18280
mé>
<< | 2> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Monoisotopic Mass, Even Electron lons

2078 formula(e) evaluated with 14 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:0-500 H:0-1000 N:0-200 O:0-200 Br:0-8

Paolo Filipponi
Ph C Serie 427 (3.513) Cm (427:428) 1: TOF MS ES+
8.05+003
383.0345
Ll 381.0339
%_
1 382.0325
] 384.0437
il 027
373.5607 R 3800276 | . Iassosez 386.3428 367.9707 380.7611391.3307 505 276 304 5134 .
"a7s0 | a760 = 3780 | 3800 = 3820 40 | "ags0 3000 = 3040 & 3960
Minimum: -1.5
Maximum: 3.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
381.0339  381.0351 1.9 -3.1 13.5 177.7 1.3 C18 H14 N4 O Br
381.0356 -1.7 -4.5 6.5 177.8 1.4 C3 H10 N16 02 Br
381.0343 -0.4 -1.0 1.5 178.1 1.6 C2 H14 N12 06 Br
381.0338 0.1 0.3 8.5 178.5 2.1 C17 Hi18 05 Br
381.0311 2.8 7.3 9.5 178.7 2.2 Ci3 HI4 N6 03 Br
381.0362 -2.3 -6.0 -1.5 180.7 4.2 C6 H23 N8 O Br2
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OMe

Br

Chemical Formula: C4gH415BrN4O,
Exact Mass: 410.04

3-OMe (:l Sene, ESI - no column MeOH (TQD), RT 0.1193 mins, Scan# 7, NL S 682€6, 20/09/2015 09:5%, ma (100.8
-1993.7

oo
100~

90
00
704
60
S50
40~ ne

Relative Intensity

LR 1]
10+ 0 I I wes s
O~
“n0 ¢«90 080 1080

80 290

Monoisotopic Mass, Even Electron lons
2611 formula(e) evaluated with 27 results within limits (up 10 50 best isotopéc matches for each mass)

Elements Used:
C:0-500 H:0-1000 N:0-200 ©:0-200 Br0-3

Paclo Filpponi
30Me 441 (3.632) Cm (431:459) 1: TOF MS ES+
2.13e+005
1 411.0456413.0440
%
414.0488
384.0371 410.0372 415.0540
% 0503 N VA 427.0343 433.0324 440, 1.9851 455.071 0710 miz
3000 4000 = 4100 4200 430 | 4400 4500 z-'—h;
Minimum: -1.5
Maximum: 3.0 10.0 50.0
Mass Calc. Mass mba PPM DBz i-FIT i-FIT (Norm) Formula
411.0456 411.0497 -4.1 -10.0 17.5 €20.7 0.0 €24 K16 N2 Br
411.0457 -0.1 -0.2 13.5 €25.9 5.2 €19 116 N4 02 Br
411.0430 2.6 6.3 14.5 628.9 8.2 ci5 HRIZ N10 B8r
411.0443 1.3 3.2 B.5 629.0 8.3 Ci8 H20 06 Br
411.041¢6 4.0 9.7 9.5 631.3 10.6 Cid H1é N6 O4 Br
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Cl

Br

Chemical Formula: CgH,BrCIN,O
Exact Mass: 413.99

3-Cl C Serie, ESI - no colurnn MeOH (TQD), RT 0.0852 mins, Scan# 5, NL 4.249E6, 28/09/2015 10:00, mz [100.2-

1999,3]
30

100+
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20
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50
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Relative Intensity
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== | => | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Monoisotopic Mass, Even Electron lons

8640 formula(e) evaluated with 80 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©0:0-200 Cl:0-8 Br:0-3

Paolo Filipponi
3CI 329 (2.709) Cm (311:343) 1: TOF MS ES+
4.47e+003
100+ 416.9946
E 414.9956
9%
J 418.9935
4410.0388411.0442413.0451 16.0002|
4l ] | | | . | I 180104209008 425.7607 4297452 43301504350140 5309644
L S e e S R i S S s M B S e e e e e e e L S e e e e e e RS e
4100 4125 415.0 4175 4200 4225 4250 4275 4300 4325 435.0 4375
Minimum: =125
Maximum: 3.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
414.9956 414.9961 -0.5 -1.2 13.5 260.5 0.1 Cl8 H13 N4 O Cl Br
414.9938 1.8 4.3 10.5 263.2 2.9 Ci8 H15 N2 O Cl4
414.9948 0.8 1.9 8.5 263.5 3.2 C17 H17 05 Cl1 Br
414.9980 -2.4 -5.8 8.5 267.8 7.4 Cl17 H18 N2 0O Cl2
Br
414.9970 -1.4 -3.4 17.5 267.8 7.5 C23 H12 03 Br
414.9921 3.5 8.4 9.5 268.0 7 Ci3 H13 N6 03 Cl
Br
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OMe

Br

Chemical Formula: C4gH15BrN4O,
Exact Mass: 410.04

40Me C Serie, ESI - no column MeOH (TQD), RT 0.1534 mins, Scan# 9, NL 2.290E7, 24/09/2015 14:37, mz [99.9-

1998.4]

a1l
100+

90—
80
70
60—
S0+
40—
30+
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10

0

Relative Intensity
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<< | >> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Monoisotopic Mass, Even Electron lons

2653 formula(e) evaluated with 20 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:0-500 H:0-1000 N:0-200 O:0-200 Br:0-8
Paolo Filipponi
4-OMe C serie 436 (3.619) Cm (436:455) 1: TOF MS ES+
1.92e+004
1 411.0446 413.0437
%
410.0374 414.0486
4150541  427.0313.429.0273
ol 3912908 3953629307 1380 4098218 M poms 40AT4 ygen assoss2,
L e o e L B e e e e e e AL e o e e e e e e e O M
390.0 410.0 4200 430.0 440.0 450.0
Minimum: =1.5
Maximum: 3.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
411.0446 411.0424 2.2 5.4 11.5 366.9 8.5 Cl4 H11 N4 011
411.0416 3.0 7.3 9.5 361.9 3.5 Cl4 H16 N6 04 Br
411.0430 1.6 3.9 14.5 361.0 2.6 Ci5 H12 N10 Br
411.0438 0.8 1.9 16.5 366.7 8.3 Cl5 H? N8 07
411.0451 -0.5 -1.2 21.5 366.5 8.1 Cié H3 N12 03
411.0443 0.3 0.7 8.5 361.9 3.5 Ci8 H20 06 Br
411.04865 =1.9 -4.6 15.5 367.5 9.1 Cl19 H11 N2 09
411.0457 -1.1 =2, 13.5 361.2 2.8 Ci9 H16 N4 02 Br
411.0443 0.3 0.7 =135 366.8 8.4 C2 H15 N6 018
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Br

Br

Chemical Formula: C4gH45,Br,N4O
Exact Mass: 457.94

4-Br C-Serie, ESI - no column MeOH (TQD), RT 0,0852 mins, Scan® S, NL 6.203E6, 28/09/201S 09:56, mz [100.7-
1999.8]

100
90—
80
70
60—
S0
40—
30
20

w2

242

Relative Intensity

10— 3321 5827 6633 7n3
805 0103 6 S
) I e By 808 Y

1;3.5135 302:3648 411,45946 520.43244 629.40542 738.378¢

m/>
<< | 2> | Elemental Composition | Library Search | Shovs Mass List | Reset Zoom

Monoisotopic Mass, Even Electron lons

3714 formula(e) evaluated with 28 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-500 H:0-1000 N:0-200 ©O:0-200 Br:0-3

Paolo Filipponi
4Br C-Serie 517 (4.251) Cm (516:535) 1: TOF MS ES+
1.73e+004
» 460.9423
% 458.9450 462.9413
459.9402 461.9420
457.9385 4639452
464.9535
456.1488 457.3441| ; 65.9445 4683866 4697610 2000
53 ERL A 2 R ) B R N B L A (LT ) [ L [ L B PR P e SR W ST
456.0 458.0 460.0 462.0 464.0 466.0 468.0 4700
Minimum: -1.5
Maximum: 3.0 10.0 50.0
Mass Calec. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
458.9450  458.9461 -1.1 -2.4 6.5 307.0 1.6 c3 H9 N16é 02 Br2
458.9448 0.2 0.4 1.5 307.1 1.8 C2 H13 N12 06 Br2
458.9482 -3.2 -7.0 13.5 308.2 2.9 C4 N18 05 Br
458.9469 -1.9 -4.1 8.5 308.2 2.9 C3 H4 N14 09 Br
458.9456 -0.6 -1.3 13.5 308.3 3.0 Ci8 H13 N4 O Br2
458.9456 -0.6 -1.3 3.5 308.4 3.0 C2 H8 N10 013 Br
458.9416 3.4 7.4 9.5 308.5 3.2 C13 H13 N6 O3 Br2
458.9488 -3.8 -8.3 5.5 308.5 32 C7 H13 N10 04 Br2
458.9443 0.7 1.5 8.5 308.7 3.4 Ci7 H17 05 Br2
458.9442 0.8 1.7 -1.5 308.7 3.4 C H12 N6 017 Br
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Br
Chemical Formula: C4gH¢5BrN,O

Exact Mass:

394.04

Bz C serie, ESI - no column MeOH (TQD), RT 0.2216 mins, Scan# 13, NL 6.167E7, 06/10/2015 09:21, mz [54.7-
1999.1]

Relative Intensity

100
90
80
70
60
S0
40
30
20
10

0

1301

%31
o Ly | 7 |

3951

l

30

230

430

Monoisotopic Mass, Even Electron lons
1174 formula(e) evaluated with 10 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-50 H:0-100 N:0-10 0O:0-10 Br:0-2

6670

630

8134

1269

1C§‘6 4 1507 6

1854

230 1030 1230 1430 1630
miz

1230

< | >> | Elemental Composition | Library Search | Show Mass List | Reset Zoom

Paolo Filipponi
Bz C serie 408 (3.362) Cm (398:409) 1: TOF MS ES+
3.51e+004
100+ 395.0516 NEB0T
9%
] 396'0526398.0629
4 394.0450
ol 3821667 384.1500 3871671 3891575 392.1367 2000014 4000797 401 gy #9744 4062320
L L L L L L L L B L L L L L L L L L L L R R R A R R RN R R R RN RRRRE LR Z
3820 384. 386.0 388.0 390.0 392.0 3940 396.0 398.0 400.0 4020 4040 406.0
Minimum: -1.5
Maximum: 3.0 100.0 50.0
Mass Calc. Mass mDa PFM DEBE i-FIT i-FIT (Norm) Formula
395.0516 395.0507 0.9 2:3 13.5 493.7 0.2 Cl9 H16 N4 O Br
3985.0494 2,2 5.6 8.5 495.9 2.3 Cl8 H20 05 Br
395.053% -2.3 -5.8 5% 496.7 3.2 C8 H16 N10 04 Br
395.0526 -1.0 -2.5 0.5 497.5 4.0 C7 H20 N6 08 Br
395.0518 -0.2 -0.5 -1.5 499.3 5.7 C7 H25 N8 O Br2
395.0489 2.7 6.8 16.5 506.4 12.9 Cl5 H7?7 N8 06
385.0542 -2.6 -6.6 25.5 506.9 13.4 C21 H3 N10
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Br

Chemical Formula: C1gH1gBrN4O
Exact Mass: 386.07

CHEX C Serie, ESI - no column MeOH (TQD), RT 0.3239 mins, Scan# 19, NL 6.609E7, 06/10/2015 09:25, mz [S4.8-
1999.4]

7968
100+

90

80—
fd
g 70—
o 60
e wa 1
= S0
2
5 40
=
2 304

20

104

B6A
o | ) J ) 6228 . J 11848 15184 1667.4 18833
20 230 430 630 230 1030 1230 1430 1630 1830
mi>
<< | 2> | Elemental Composition | Library Search | Show Mass List | Reset Zoom
Mass, Even Electron lons
1128 formula(e) evaluated with 8 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-50 H:0-100 N:0-10 0:0-10 Brn0-2
Pacio Fiipponi
CHEX C serie 332 (3.227) Cm (390:397) 1: TOF MS ES+
2.81e+003
100 387.0826 3890819
*—

305.0518 397.0521
301.080¢ 3940352 60565 45y 8812 405.1458 407.1087

miz
3820 3840 386.0 3880 3900 3820 3840 396.0 3980 4000 4020 440 406.0

Minimum -1.5

Maximum 3.0 100.0 50.0

Mass Calc. Mass mbDa PPN DB i-FIT i-FIT (Norm) Formula

387.082¢ 387.0820 0.6 1.6 10.5 209.5 0.5 Cil8 H20 N8 O Br
387.0807 1.9 4.9 5.5 210.4 1.4 Ci7 K24 05 Br
387.0852 -2.6 -6.7 2.5 210.8 1.9 C?7 H20 N10 O4 8«
387.0802 2.4 6.2 13.5 215.6 6.6 Cl4 Hil N8 OFf
387.0828 -0.2 -0.5 12.5 216.5 7.5 Ci8 KI5 N2 o©8
387.0842 -1.6 -4.1 17.5 216.6 7.8 cl9 K11 N6 O4
387.0810 1.6 4.1 25.5 216.7 7.7 C30 H®il O
387.0855 -2.9 -7.5 22.5 216.7 7.7 €20 H7 N10
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Br

Chemical Formula: CyoH,5BrN,4O
Exact Mass: 416.12

HEX C sene, £S1 - no column MeOH (TQD), RT 0.3239 mins, Scan# 19, NL 6.193€7, 06/10/2015 09:28, mz [54.6-

199%.2)
100 Eo
90 -
80 -
>
§ 70
% £0 —
= 5o
s
€ 491 o
: -
20 -4
10+ 1as
odia D43 P "ss = 18513 1790 19572
30 230 430 630 830 1030 120 1430 1636 1830
m/>
< | 2> | Bemental Composits Lil | Bos YN
Monoisotopic Mass, Even Electron lons
602 formula(e) evaluated with 4 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-50 H:0-80 N:06 0:06 Br:0-2
Paolo Filipponi LCT Premier HEX C Series 176 (3.982)
1: TOF MS ES+
2.86e+004
100 4171291 419.1264
%_
1 418.1310 | 420.1299
4091796 4106755 4453429 416.1230 421.1324 9221952 4242739 45 7034286454 431.3033433.1275
B e N LaLiL o B R AR A
4100 4120 4140 416.0 4180 4200 4220 4240 426.0 428.0 4300 4320
Minimum: =1..5
Maximum: 3.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
417.1291 417.1290 0.1 0.2 9.5 284.7 0.0 C20 H26 N4 O Br
417.1277 1.4 3.4 4.5 291.0 6.3 C19 H30 05 Br
417.1311 -2.0 -4.8 16.5 311.1 26.4 C21 H17?7 N6 04
417.127¢9 1.2 2.9 24.5 311.3 26.7 C32 H17 O©
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C. Single crystal X-Ray diffraction analysis

Cl. 1-(4-bromophenyl)-6-methyl-4-oxo-1,4-dihydropyridazine-3-carboxylic acid, 2.
Cambridge Crystallographic Data Centre deposition reference CCDC 1424303

Formula; C1,HgBrN,O4
Unit Cell Parameters: a 13.1231(11) b 6.7122(6) ¢ 13.6238(12) P21/c

Single crystals of 2 were grown by slow evaporation of its methanol solution. The experiment was
carried out on a Bruker D8 Venture 3-circle diffractometer with a CCD detector PHOTON 100
CMOS, using Mo-Ka radiation from a ImuS microsource with focusing mirrors. The structure was
solved by direct methods using SHELXS 2013/1 software® and refined by full-matrix least squares
using SHELXL 2014/7 2 and OLEX2 ® software.

Molecular structure of 2, showing thermal ellipsoids at 50% probability level. The dihedral
angle between the phenyl and pyridazine rings equals 69.5°. The carboxylic group is coplanar
with the latter within experimental error.

References

1. G. M. Sheldrick, Acta Crystallogr. 2008, A64, 112-122.

2. G. M. Sheldrick, Acta Crystallogr. 2015, C71, 3-8.

3. 0. V. Dolomanov, L. J. Bourhis, R. J. Gildea, J. A. K. Howard, H. Puschmann, J. Appl.
Crystallogr. 2009, 42, 339-341.
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C2. X-Ray data for intermediates 6.
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Table 1 Crystal data and structure refinement for CCDC 1448078.

Identification code CCDC 1448078
Empirical formula C;HoCIO,
Formula weight 160.59
Temperature/K 120.0
Crystal system monoclinic
Space group P2/c
alA 6.7201(3)
b/A 15.2471(7)
c/A 15.1879(7)
o/° 90.00
B/° 99.5435(17)
v/° 90.00
Volume/A® 1534.65(12)
Z 8
Peatcg/em’ 1.390
w/mm™ 0.432
F(000) 672.0

Crystal size/mm?®

0.58 x0.43 x0.18

Radiation

MoKa (A =0.71073)

20 range for data collection/°

5.34 10 59
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Index ranges

-9<h<9,-21<k<21,-21<1<21

Reflections collected

23986

Independent reflections

Data/restraints/parameters

4271/0/253

Goodness-of-fit on F°

1.069

Final R indexes [[>=2c (1)]

R1=0.0317, wR, = 0.0753

Final R indexes [all data]

R1 =0.0404, wR, = 0.0792

Largest diff. peak/hole / e A

0.37/-0.25

Table 2 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A%x10°%) for 15srv255. U is defined as 1/3 of of the trace of the orthogonalised

U,; tensor.

Atom X y z U(eq)
Cl1 42.7(5) 10165.3(2) 3590.0(2) 26.23(9)
01 572.8(13) 6514.5(6) 4878.7(5) 19.49(18)
02 452.9(15) 8396.5(7) 2990.6(6) 25.6(2)
C1 491.5(18) 7361.5(8) 5118.0(8) 19.0(2)
C2 449.0(18) 8020.9(9) 4516.3(8) 19.5(2)
C3 487.2(18) 7804.3(9) 3615.0(8) 20.0(2)
C4 537(2) 6912.0(9) 3381.4(8) 22.1(2)
C5 579.1(19) 6288.7(9) 4020.4(8) 20.6(2)
C6 586(2) 5327.6(9) 3893.3(9) 27.1(3)
C7 430(2) 7468.3(10) 6081.5(8) 24.6(3)
Cl1A 4400.8(5) 3619.2(2) 5151.7(2) 23.79(8)
O1A 4890.6(13) 4826.3(5) 1450.6(6) 18.74(17)
02A 4377.1(15) 3024.6(6) 3353.0(6) 25.4(2)
Cl1A 5055.8(19) 5089.8(8) 2305.7(8) 19.4(2)
C2A 4919.1(19) 4513.0(8) 2973.5(8) 19.1(2)
C3A 4566.3(18) 3622.8(8) 2757.6(8) 18.7(2)
C4A 4422.3(19) 3364.1(8) 1856.3(8) 19.5(2)
C5A 4575.3(18) 3976.6(8) 1225.7(8) 17.7(2)
C6A 4430(2) 3831.6(9) 253.2(9) 23.6(3)
C7A 5387(3) 6047.3(9) 2399(1) 29.5(3)
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Table 3 Anisotropic Displacement Parameters (A°x10°) for 15srv255. The Anisotropic
displacement factor exponent takes the form: -27°[h%a**Uy;+2hka*b*Uy,+. .. ].

Atom Uy Uz Uss Uz Uiz Up
CIL | 29.93(17) |2654(16) | 21.26(15) |064(11) | 145(12) | -4.69(12)
01 20.2(4) 26.2(4) 12.2(4) 013) 3103 11(3)
02 33.4(5) 29.4(5) 14.8(2) 4.5(4) 6.6(4) 1.3(4)
c1 15.9(5) 27.7(6) 13.3(5) 224) | 2004) 20.5(5)
C2 17.5(6) 25.9(6) 15.0(5) 1303 279 20.2(5)
C3 16.6(6) 29.4(6) 14.2(5) 1.9(4) 2.9(4) 0.2(5)
ca 23.8(6) 30.4(7) 12.3(5) 14(5) | 4.0() 2.3(5)
C5 18.9(6) 29.2(6) 13.6(5) 220) 2809 1.8(5)
C6 36.6(8) 26.6(7) 18.3(6) 15(5) | 4.9(6) 3.9(6)
C7 30.5(7) 31.4(7) 12.4(5) 08(5) | 460) 0.1(6)
CIIA | 2588(16) | 2356(15) | 20.99(15) | 2.03(11) | L12(11) | -1.04(11)
OlA | 21.9(4) 15.2(4) 19.6(4) 0.2(3) 47(3) 1.7(3)
02A | 37.1(5) 17.5(2) 21.7(8) 45(3) 5.1(4) 20.3(4)
CIA | 20.9(6) 15.9(5) 21.5(6) 144 | 3.70) “1.0(4)
C2A | 19.9(6) 18.2(5) 19.1(6) 08(3) | 28(9) 20.1(8)
C3A | 17.3(6) 16.7(5) 215(6) 2.8(4) 1.6(4) 1.3(4)
C4A | 20.9(5) 14.5(5) 22.6(6) 0.0(4) 2.0(5) 0.6(4)
C5A | 155(5) 16.1(5) 21.2(6) 16(4) | 2.5(4) 1.2(4)
C6A | 29.2(7) 20.9(6) 20.8(6) 06(5) | 48() 0.6(5)
C7A | 46.6(9) 15.3(6) 27.0(7) 16(5) | 7.6(6) 5.7(6)
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Table 4 Bond Lengths for 15srv255.

Atom | Atom | Length/A Atom | Atom | Length/A

01 Cl 1.3452(15) O1A | C1A | 1.3464(15)

01 C5 1.3490(14) O1A | C5A | 1.3476(14)

02 C3 1.3068(15) O2A | C3A | 1.3055(15)

Cl C2 1.3558(17) ClA | C2A | 1.3571(17)

Cl C7 1.4797(17) C1A | C7A |1.4800(18)

C2 C3 1.4125(16) C2A | C3A | 1.4072(17)

C3 C4 1.4077(19) C3A | C4A | 1.4124(17)

C4 C5 1.3552(18) C4A | C5A | 1.3537(17)

C5 C6 1.4782(19) C5A | C6A | 1.4806(17)

Table 5 Bond Angles for 15srv255.
Atom | Atom | Atom | Angle/’ Atom | Atom | Atom | Angle/°
Cl 01 C5 120.85(10) ClA | O1A | C5A |121.05(10)
01 Cl C2 121.81(11) Ol1A |Cl1A | C2A |121.51(11)
01 Cl C7 112.45(11) Ol1A | Cl1A |C7A | 111.95(11)
C2 Cl C7 125.73(12) C2A | C1A | C7A | 126.54(12)
Cl C2 C3 118.56(12) ClA | C2A | C3A |118.72(12)
02 C3 C2 122.73(12) 02A | C3A | C2A | 122.99(11)
02 C3 C4 118.89(11) O2A | C3A | C4A | 118.51(11)
C4 C3 C2 118.37(11) C2A | C3A | C4A |118.49(11)
C5 C4 C3 119.72(11) C5A | C4A | C3A |119.47(11)
01 C5 C4 120.67(12) Ol1A | C5A | C4A | 120.74(11)
01 C5 C6 112.31(11) O1A | C5A | C6A | 112.21(10)
C4 C5 C6 127.01(12) C4A | C5A | C6A | 127.06(11)
Table 6 Hydrogen Bonds for 15srv255.

D H A | d(D-H)/A | d(H-A)/A | d(D-A)A | D-H-A/°

02 | H2 Cl1l ]0.99(2) 1.89(2) 2.8742(11) | 178.3(19)
O2A | H2AA | CI1A | 0.95(2) 1.92(2) 2.8759(10) | 174(2)
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Table 7 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters

(A%x10%) for 15srv255.
Atom X y z U(eq)
H2 320(30) 9001(15) 3209(14) 62(6)
H2A 380(20) 8601(11) 4689(11) 24(4)
H4 560(20) 6738(11) 2790(11) 26(4)
H6A 1750(30) 5076(12) 4274(12) 37(5)
H6B 590(30) 5207(12) 3273(12) 37(5)
H6C -640(30) 5083(12) 4063(12) 35(5)
H7A 330(30) 8064(13) 6213(12) 42(5)
H7B 1620(30) 7231(13) 6416(13) 48(5)
H7C -730(30) 7185(14) 6229(13) 51(6)
H2AA 4440(30) 3257(15) 3940(16) 69(7)
H2AB 5050(20) 4719(10) 3560(10) 22(4)
H4A 4210(20) 2766(11) 1690(10) 25(4)
H6AA 4310(20) 3235(12) 140(11) 30(4)
H6AB 3260(30) 4151(12) -72(11) 33(4)
HB6AC 5600(30) 4051(11) 45(11) 29(4)
H7AA 5510(30) 6200(12) 3019(13) 42(5)
H7AB 6600(30) 6213(13) 2153(13) 47(5)
H7AC 4260(30) 6349(12) 2045(13) 44(5)

Refinement model description

Number of restraints - 0, number of constraints -0.

C3. X-Ray data for intermediates 7.
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Table 1 Crystal data and structure refinement for CCDC 1448079.

Identification code

CCDC 1448079

Empirical formula CgHgO4
Formula weight 168.14
Temperature/K 120.0
Crystal system orthorhombic
Space group Pbca
alA 8.9431(6)
b/A 12.9158(9)
c/A 13.2871(9)
a/° 90.00
B/ 90.00
/° 90.00
Volume/A® 1534.76(18)
z 8
peaicglcm’ 1.455
w/mm’™ 0.118
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F(000)

704.0

Crystal size/mm?®

0.31x0.18 x 0.15

Radiation MoKa (A =10.71073)

20 range for data collection/° 6.14 to 59

Index ranges -12<h<12,-17<k<17,-18<1<18
Reflections collected 22648

Independent reflections 2140 [Rint = 0.0384, Rsigma = 0.0195]
Data/restraints/parameters 2140/0/141
Goodness-of-fit on F° 1.046

Final R indexes [[>=2c ()]

R1=0.0371, wR, = 0.0935

Final R indexes [all data]

R1=0.0464, wR, = 0.0991

Largest diff. peak/hole / e A

0.37/-0.29

Table 2 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A?x10°) for 15srv256. Ueq is defined as 1/3 of of the trace of the orthogonalised

U,; tensor.

Atom X y z U(eq)
01 3418.1(8) 6802.6(5) 4010.8(5) 17.06(17)
02 1367.7(9) 4176.0(6) 4906.6(6) 24.56(19)
03 152.7(9) 5379.8(7) 2179.8(6) 26.4(2)
04 -41.2(10) 4114.4(7) 3286.8(7) 29.2(2)
C1l 2383.1(11) 6372.1(8) 3400.8(7) 16.0(2)
C2 1642.7(10) 5491.6(8) 3669.1(7) 15.3(2)
C3 1990.9(11) 4998.4(8) 4623.3(8) 17.0(2)
C4 3117.2(12) 5487.6(8) 5222.1(8) 18.7(2)
C5 3803.0(11) 6347.2(8) 4899.8(7) 17.2(2)
C6 5031.4(13) 6904.1(9) 5416.4(9) 23.6(2)
C7 2232.6(14) 6988.1(9) 2457.5(9) 24.3(2)
C8 521.3(11) 5008.0(8) 2978.7(8) 19.1(2)

Table 3 Anisotropic Displacement Parameters (A”x10°) for 15srv256. The Anisotropic

displacement factor exponent takes the form: -27°[h%a*?Uy;+2hka*b*Uy,+...].
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Atom Uy Uz Us3z Uz Uiz Up
o1 18.8(3) 14.8(3) 17.63) 0.4(3) 063) | 0.00)
02 26.9(4) 19.2(4) 27.5(4) 4.9(3) 033) | 5.003)
03 22.6(2) 36.1(5) 20.4(2) 443) | 54(3) |5103)
04 29.3(4) 26.8(4) 31.4(5) 51(4) | -59(4) |-8703)
Cl 16.4(4) 16.5(4) 15.3(4) 1.8(4) | 0.4(3) 4.5(4)
C2 13.6(2) 17.0(8) 15.3(2) 2203) | 03(@3) 2.9(3)
C3 17.3(4) 15.6(4) 18.1(5) 1.1(4) 1.6(4) 1.3(4)
c4 20.6(5) 19.0(5) 16.6(5) 1.8(2) 30(4) | 1.0(d)
C5 17.2(4) 16.6(4) 17.9(5) 210 |-14@) 399
C6 22.6(5) 19.1(5) 29.1(6) 27@)  |-716) | -03(4)
Cc7 30.6(6) 24.0(5) 18.2(5) 5.6(4) 09(4) | 240)
Cc8 14.8(4) 22.7(5) 19.8(5) 6.7(4) | 0.4(4) 3.7(4)
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Table 4 Bond Lengths for 15srv256.
Atom | Atom | Length/A Atom | Atom | Length/A
01 Cl 1.3501(12) Cl C7 1.4905(14)
01 C5 1.3638(12) C2 C3 1.4526(14)
02 C3 1.2573(12) C2 C8 1.4958(14)
03 C8 1.2107(14) C3 C4 1.4307(14)
04 C8 1.3239(14) C4 C5 1.3388(14)
C1 C2 1.3634(14) C5 C6 1.4817(14)
Table 5 Bond Angles for 15srv256.
Atom | Atom | Atom | Angle/’ Atom | Atom | Atom | Angle/’
C1 01 C5 121.02(8) C4 C3 C2 116.28(9)
01 Cl C2 121.30(9) C5 C4 C3 120.72(10)
01 Cl C7 110.30(9) 01 C5 C6 112.27(9)
C2 Cl C7 128.40(9) C4 C5 01 121.28(9)
Cl C2 C3 119.33(9) C4 C5 C6 126.45(10)
Cl C2 C8 120.90(9) 03 C8 04 120.89(10)
C3 C2 C8 119.73(9) 03 C8 C2 123.68(10)
02 C3 C2 122.47(9) 04 C8 C2 115.41(9)
02 C3 C4 121.24(10)
Table 6 Hydrogen Bonds for 15srv256.
D | H/| A |dD-HYA]|dH-A/A | dD-A)/A | D-H-A/°
04 | H4 | 02 | 0.96(2) 1.58(2) 2.4953(12) | 157.2(18)
Table 7 Selected Torsion Angles for 15srv256.
A | B|C | D| Angle Al B|C Angle/®
Cl|C2|C8 | 03] -3.54(15) C3|C2|C8|03]178.72(9)
Cl|C2|C8| 04| 175.09(9) C3|C2|C8|04]-2.66(13)
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Table 8 Hydrogen Atom Coordinates (Ax107) and Isotropic Displacement Parameters

A2x10°) for 15srv256.

Atom X y z U(eq)
H4 370(20) 3983(15) 3943(16) 61(6)
H4A 3426(15) 5178(12) 5850(11) 30(4)
H6A 5296(18) 6566(13) 6045(13) 38(4)
H6B 5874(18) 6905(12) 4982(12) 37(4)
H6C 4723(17) 7602(13) 5547(12) 34(4)
H7A 2560(18) 6581(11) 1874(11) 33(4)
H7B 2850(20) 7608(14) 2509(12) 45(4)
H7C 1200(20) 7176(13) 2331(13) 47(5)

Refinement model description

Number of restraints - 0, number of constraints - 0.

C4. N-phenyl-1-(4-bromophenyl)-6-methyl-4-oxo-1,4-dihydropyridazine-3-carboxamide, 16a
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Table 1 Crystal data and structure refinement for CCDC 1448080.

Identification code

CCDC 1448080

Empirical formula C18H14BrNzO;
Formula weight 384.23
Temperature/K 120.0
Crystal system monoclinic
Space group P2;/c
alA 12.7446(3)
b/A 13.3908(3)
c/A 10.0901(3)
o/° 90.00
B/° 111.706(3)
/° 90.00
Volume/A® 1599.88(6)
Z 4
Peaicg/cm’ 1.595
w/mm™ 2.585
F(000) 776.0

Crystal size/mm?®

0.39 x 0.18 x 0.08

Radiation MoKa (A =10.71073)

20 range for data collection/® 4.6 to 58

Index ranges -17<h<17,-18<k<18,-13<1<13
Reflections collected 25926

Independent reflections 4257 [Rint = 0.0524, Rsigma = 0.0361]
Data/restraints/parameters 4257/0/222
Goodness-of-fit on F° 1.025

Final R indexes [[>=2c (1)]

R1 =0.0314, wR, = 0.0700

Final R indexes [all data]

R1=0.0455, wR; = 0.0756

Largest diff. peak/hole / e A

0.45/-0.32
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Table 2 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A?x10°) for 15srv244. Ueq is defined as 1/3 of of the trace of the orthogonalised

Uy; tensor.

Atom X y z U(eq)
Brl 4416.08(16) 3635.93(15) 5885.8(2) 23.06(7)
01 12070.4(11) 315.1(10) 9996.8(15) 21.9(3)
02 10308.2(12) 1847.4(11) 12209.4(15) 26.4(3)
N1 9022.1(13) 1596.7(11) 7989.4(17) 16.5(3)
N2 9500.5(14) 1658.2(11) 9411.5(17) 16.4(3)
N3 11935.9(14) 1040.8(13) 12415.3(18) 19.2(3)
Cl 8923.8(19) 1108.2(15) 5589(2) 22.1(4)
C2 10900.9(16) 1413.0(13) 11675(2) 17.8(4)
C3 10495.6(16) 1253.4(13) 10079(2) 16.4(4)
C4 11118.4(16) 704.7(13) 9350(2) 17.4(4)
C5 10531.1(17) 647.9(14) 7848(2) 19.3(4)
C6 9510.9(17) 1107.3(14) 7171(2) 17.5(4)
C7 7925.9(16) 2087.3(14) 7436(2) 16.7(4)
C8 7095.2(17) 1727.0(15) 7890(2) 19.8(4)
C9 6049.1(17) 2198.4(15) 7437(2) 21.1(4)
C10 5862.3(16) 3019.2(15) 6547(2) 19.0(4)
Cl1 6701.6(18) 3391.6(15) 6126(2) 21.6(4)
C12 7749.1(17) 2923.5(15) 6574(2) 20.7(4)
C13 12469.0(16) 977.0(15) 13910(2) 19.2(4)
Cl4 13392.8(17) 337.9(15) 14444(2) 22.7(4)
C15 13907.4(18) 173.2(17) 15894(2) 27.5(5)
C16 13524.3(18) 659.9(16) 16839(2) 26.4(5)
C17 12634.6(19) 1323.0(16) 16325(2) 26.5(5)
C18 12095.6(19) 1484.3(15) 14872(2) 24.1(4)
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Table 3 Anisotropic Displacement Parameters (A°x10°) for 15srv244. The Anisotropic
displacement factor exponent takes the form: -27°[h%a**Uy;+2hka*b*Uy,+. .. ].

Atom Uy Uz Us3z Uz Uiz U
Brl 1473(10) | 29.44(12) | 23.08(11) | 2.82(8) |471(8) |3.33(8)
o1 17.5(7) 23.1(7) 25.7(7) 0.8(6)  |8.7(6) |53(0)
02 23.0(8) 32.0(8) 23.4(8) 276) |786)  |9.2(6)
N1 15.3(8) 16.6(8) 18.1(8) 106)  6.7(7) | -0.4(6)
N2 17.2(8) 14.8(7) 17.9(8) 14(6) |75(7) | -16(6)
N3 16.4(8) 22.4(8) 19.7(8) 03(7) |79  |3.007)
Cl 24.5(11) 22.5(10) 19.6(10) 158) 8608 | -0.9(8)
C2 17.9(9) 14.5(9) 21.1(10) 16(7)  |[720) |-1.0(@7)
C3 14.4(9) 12.8(9) 22.6(10) 23(7) | 76(8) | -0.6(7)
c4 16.5(9) 13.3(8) 23.8(10) 15(7)  [9208) | -2.007)
C5 20.8(10) 17.09) 23.3(10) 217 |1208) | -0.60)
C6 19(1) 15.4(9) 20.9(10) 05(7) 110.78) | 2.7(7)
C7 15.2(9) 18.4(9) 16.1(9) 08(7) 537 |11
C8 21.1(10) 18.4(9) 22(1) 41(8) | 103(8) |0.2(8)
9 16.7(9) 24(1) 24.7(10) 17(8)  |10.08) |-16(3)
CI0 | 135(9) 23.4(10) 18.6(9) 0.0(7)  |408) | L18(7)
cit |22 22.1(10) 21(1) 56(8) 8208  |2.70)
Cl2 | 17.809) 22 4(10) 22.9(10) 448 |86(B) | -0.6(8)
C13 | 17.4(10) 19.1(9) 20.6(10) 01(7) | 65(8) | -15(8)
Cl4 [ 16.8(9) 29.0(11) 22.4(10) 00(8) | 7408 |170®)
C15 | 18(1) 32.8(12) 27.6(11) 25(9) 3509 | 2.1(9)
C16 | 25.3(10) 31.5(11) 19.6(10) 19(8) 499 | -45(9)
Cl7 | 29.3(12) 27.8(11) 23.7(11) 4509) | 1139 | -3.6(9)
C18 | 26.3(11) 22.5(10) 23.9(11) 15@) 9809 310
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Table 4 Bond Lengths for 15srv244.
Atom | Atom | Length/A Atom | Atom | Length/A
Brl | C10 | 1.9013(19) C5 C6 1.371(3)
01 C4 1.259(2) C7 C8 1.387(3)
02 C2 1.225(2) C7 Cl2 | 1.384(3)
N1 N2 1.338(2) C8 C9 1.391(3)
N1 C6 1.371(2) C9 C10 |1.383(3)
N1 |C7 |1.455(2) C10 |Cl11 |1.382(3)
N2 C3 1.313(2) Cll1 | C12 | 1.390(3)
N3 C2 1.348(3) C13 | C14 | 1.393(3)
N3 C13 |1.410(3) Cl13 | C18 | 1.404(3)
Cl C6 1.492(3) Cl4 |Ci15 | 1.382(3)
C2 C3 1.513(3) Cl15 |C16 | 1.384(3)
C3 C4 1.464(3) Cl6 |C17 | 1.381(3)
C4 C5 1.422(3) Cl7 |C18 | 1.386(3)

Table 5 Bond Angles for 15srv244,

Atom | Atom | Atom | Angle/’ Atom | Atom | Atom | Angle/’
N2 N1 C6 123.16(16) C8 C7 N1 117.25(17)
N2 N1 C7 112.07(15) Cl2 | C7 N1 121.10(17)
C6 N1 C7 124.75(16) Cl2 | C7 C8 121.49(18)
C3 N2 N1 119.68(16) C7 C8 C9 119.33(18)
C2 N3 C13 | 126.95(18) C10 | C9 C8 119.20(18)
02 C2 N3 124.58(19) C9 C10 |Brl |118.98(15)
02 |C2 |C3 [12081(18)| [C11 [C10 [Br1 |119.72(15)
N3 C2 C3 114.62(17) Cll |C10 |C9 121.30(18)
N2 C3 C2 111.85(16) Cl10 |Cl1 |Cl1l2 | 119.77(18)
N2 C3 C4 123.36(18) C7 Cl2 |Ci11 |118.88(18)
C4 C3 C2 124.78(17) Cl4 | C13 | N3 117.05(18)
01 C4 C3 123.04(18) Cl4 | C13 |C18 | 118.98(19)
01 C4 C5 123.85(18) C18 | C13 | N3 123.92(18)
C5 C4 C3 113.11(17) Cl15 |C14 |C13 | 120.62(19)
C6 C5 C4 122.40(18) Cl4 | C15 |Cl6 |120.3(2)
N1 C6 Cl 118.98(18) Cl7 |Cl6 |Cl15 |119.6(2)
C5 C6 N1 118.20(18) Cl6 |Cl17 |C18 |121.0(2)
C5 C6 Cl 122.82(18) Cl7 |C18 |Cl13 |119.6(2)
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Table 6 Hydrogen Bonds for 15srv244.

D | H | A |dD-H)YA|dH-A)A | d(D-A)/A | D-H-A/°
N3 [ H3 | O1 | 0.83(2) 1.95(2) 2.690(2) | 147(2)

Table 7 Selected Torsion Angles for 15srv244,
A/ B|C| D Angle/* A B | C| D | Angle/
N2 | C3|C2|02 |22(3) C8 |C7 |N1|C6|118.1(2)
N2 | C3 | C2 | N3 |-178.00(16) C12 | C7 | N1 | N2 | 114.84(19)
C3 | C2 | N3 |C13|-172.12(17) Cl12 | C7 | N1|C6 |-66.4(3)
C4 | C3|C2 |02 |-177.03(18) C13| N3 | C2|02|7.7(3)
C4 | C3|C2|N3 |28(3) C14 | C13 | N3 | C2 | 163.38(19)
C8 | C7 | N1 | N2 |-60.6(2) C18 | C13 | N3 | C2 | -14.0(3)
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Table 8 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters

(A%x10%) for 15srv244.

Atom X y z U(eq)
H1A 8115 989 5345 33
H1B 9239 580 5175 33
H1C 9032 1757 5207 33
H5 10858 278 7295 23
H8 7239 1164 8504 24
H9 5470 1960 7736 25
H11 6563 3965 5532 26
H12 8334 3173 6294 25
H14 13672 12 13805 27
H15 14526 -276 16244 33
H16 13871 539 17835 32
H17 12388 1674 16976 32
H18 11478 1935 14530 29
H3 12233(18) 754(16) 11910(20) 17(6)
Refinement model description
Number of restraints - 0, number of constraints - unknown.

Details:
1. Fixed Uiso
At 1.2 times of:
All C(H) groups
At 1.5 times of:
All C(H,H,H) groups
2.a Aromatic/amide H refined with riding coordinates:
c5(H5), Cc8(H8), C9(H9), Cl1(H11l), Cl2(H1l2), Cl4(H14), Cl1l5(H15), Clé6(H1le6),
Cl7(H17), C1l8(H18)

2.b Idealised Me refined as rotating group:

Cl (H1A,H1B,HIC)

5108




C5. 5-(4-bromophenyl)-2-phenyl-6-methyl-2H-pyrazolo[4,3-c]pyridazin-3(5H)-one, 27a
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Table 1 Crystal data and structure refinement for CCDC 1448081.

Identification code

CCDC 1448081

Empirical formula C1sH13BrN,O
Formula weight 381.23
Temperature/K 120.0
Crystal system tetragonal
Space group 14,/a
alA 13.79563(17)
b/A 13.79563(17)
c/A 33.9608(6)
o/° 90.00

B/° 90.00

/° 90.00
Volume/A® 6463.40(16)
Z 16
peaicg/lcm’ 1.567
w/mm™ 2.556
F(000) 3072.0

Crystal size/mm?®

0.37x0.18 x0.14

Radiation

MoKa (A =10.71073)

20 range for data collection/°

4.66 to 58

Index ranges

-18<h<18,-18<k<18,-46 <1<46

Reflections collected

63894

Independent reflections

4308 [Rint = 0.0927, Rsigma = 0.0391]

Data/restraints/parameters

4308/0/218

Goodness-of-fit on F*

1.020

Final R indexes [[>=2c (1)]

R1=10.0392, wR, = 0.0864

Final R indexes [all data]

R1=0.0637, wR, = 0.0945

Largest diff. peak/hole / e A

0.60/-0.36
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Table 2 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement
Parameters (A?x10°) for 15srv243. Ueq is defined as 1/3 of of the trace of the orthogonalised

U,; tensor.

Atom X y z U(eq)
Brl 4308.71(18) 6093.9(2) 406.46(7) 37.29(10)
01 3788.6(12) 913.9(11) 2154.3(4) 25.7(3)
N1 3839.3(13) 1578.4(13) 2790.5(5) 18.8(4)
N2 3812.0(13) 2504.9(13) 2977.1(5) 20.6(4)
N3 3740.8(13) 4056.5(14) 1978.1(5) 22.7(4)
N4 3744.1(13) 3081.0(13) 1962.8(5) 21.6(4)
Cl 3781.8(15) 1604.9(16) 2383.4(6) 19.9(4)
C2 3735.7(14) 2653.3(16) 2305.0(6) 18.9(4)
C3 3747.5(15) 3119.0(16) 2685.9(6) 19.0(4)
C4 3713.9(16) 4144.4(16) 2681.8(7) 22.8(5)
C5 3727.3(16) 4597.1(16) 2324.0(7) 23.5(5)
C6 3728.1(19) 5678.0(17) 2284.3(8) 31.6(6)
C7 4036.7(15) 763.5(15) 3033.5(6) 19.2(4)
C8 3848.3(18) -166.7(17) 2895.9(7) 27.9(5)
C9 4054(2) -954.3(18) 3138.5(8) 37.1(6)
C10 4437(2) -822.2(18) 3511.7(7) 33.4(6)
Cl1 4618.3(17) 108.8(17) 3645.1(7) 26.4(5)
C12 4423.9(15) 905.1(17) 3408.1(6) 22.1(5)
C13 3862.6(16) 4518.3(17) 1597.3(6) 24.1(5)
Cl4 3070.1(17) 4694.8(17) 1361.9(6) 24.0(5)
C15 3196.0(16) 5161.1(16) 999.9(7) 23.9(5)
C16 4118.2(17) 5437.0(17) 891.0(7) 26.1(5)
C17 4916.0(18) 5259(2) 1124.5(8) 40.8(7)
C18 4785.7(18) 4794(2) 1483.5(8) 40.2(7)
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Table 3 Anisotropic Displacement Parameters (A°x10°) for 15srv243. The Anisotropic
displacement factor exponent takes the form: -27°[h%a**Uy;+2hka*b*Uy,+...].

Atom Uy Uz Us3z Uzs Uiz U
Brl | 2521(14) |595(2) | 27.15(14) | 10.05(12) |-4.39(10) | -4.30(11)
01 32.5(9) 26.0(8) | 18.7(8) -6.0(6) 0.9(6) 20.3(7)
N1 21.3(9) 18.8(9) | 16.4(8) 3.0(7) 0.1(7) 0.7(7)
N2 21.7(9) 203(9) | 19.7(9) 21(7) 1.3(7) 0.3(7)
N3 23(1) 255(10) | 19.6(9) 3.3(7) 1.6(7) 1.3(8)
N4 19.1(9) 25(1) 20.8(9) L4(7) 0.2(7) 20.5(7)
Cl 165(10) | 24.6(11) | 185(10) | -2.5(8) 0.5(8) 20.5(8)
C2 15.7(10) | 231(11) |18.1(10)  |-3.2(8) 0.1(8) 1.2(8)
C3 145(10) | 245(11) |18.2(10) | -2.0(8) 0.5(8) 0.0(8)
Ca 23.4(11) | 245(11) | 20.5(10) | -3.5(9) 1.1(9) 1.4(9)
C5 202(11) | 25.8(12) | 245(11) | -0.2(9) 0.0(9) 2.7(9)
C6 37.8(14) | 24.3(12) |32.7(13) | 3.5(10) 1110 | 2.1(10)
Cc7 204(11) | 20(0) 17.1(10) | -0.1(8) 1.0(8) 20.2(8)
C8 38.8(14) | 24.6(12) |204(11) | -2.1(9) 241(10) | -2()
C9 59.2(18) | 20.0(12) |322(13) | -2.9(10) 72(13) | -2.3(10)
C10  [47.1(16) | 259(13) |27.2(12) | 4.1(10) 04(11) | 34(11)
CIl | 264(12)  |319(13) |209(11) | 0.6(9) 5.1(9) 1.2(10)
C12  [195(11) | 256(11) |2L1(10) | -3.3(9) 20.6(8) 20.8(8)
C13 | 26.6(12) | 27.7(12) |18.1(10) | 4.6(9) 0.4(9) 2.2(9)
Cl4  [219(11) [26.1(12) |239(11)  |0.0(9) 0.2(9) ~4.6(9)
C15  [208(11)  |275(12) |232(11) | 1.0(9) ~4.1(9) 0.2(9)
C16 | 26.3(12) | 314(13) |206(11) |8.2(9) 20.4(9) 0.4(10)
C17  [185(12) | 7102 325(14) | 21.9(13) | -1.8(10) | -0.9(12)
C18 | 2L7(12) | 68(2) 30.9(13) | 20.7(13) | -5.7(10) | 0.6(12)
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Table 4 Bond Lengths for 15srv243.

Atom | Atom | Length/A | | Atom | Atom | Length/A
Brl |Cl16 |1.897(2) C5 C6 1.497(3)
01 Cl 1.231(3) C7 C8 1.390(3)
N1 N2 1.427(2) C7 Cl12 | 1.394(3)
N1 Cl 1.385(3) C8 C9 1.393(3)
N1 C7 1.421(3) C9 C10 | 1.385(3)
N2 C3 1.305(3) C10 |C11 | 1.385(3)
N3 N4 1.347(3) Cl1 | Cl12 |1.388(3)
N3 C5 1.392(3) Cl13 | C14 |1.376(3)
N3 C13 | 1.452(3) Cl13 | C18 | 1.384(3)
N4 C2 1.303(3) Cl4 | C15 |1.398(3)
C1 C2 1.472(3) C15 |C16 | 1.378(3)
C2 C3 1.445(3) Cl6 | C17 |1.379(3)
C3 C4 1.415(3) Cl7 |C18 | 1.389(3)
C4 C5 1.366(3)

Table 5 Bond Angles for 15srv243.
Atom | Atom | Atom | Angle/’ Atom | Atom | Atom | Angle/°
Cl N1 N2 114.71(17) C4 C5 C6 122.4(2)
C1 N1 C7 127.69(18) C8 C7 N1 119.96(19)
C7 N1 N2 117.11(16) C8 C7 Cl2 |120.5(2)
C3 N2 N1 104.28(17) Cl2 |C7 N1 119.52(19)
N4 N3 C5 124.62(18) C7 C8 C9 118.9(2)
N4 N3 C13 |113.82(18) Cl10 |C9 C8 121.1(2)
C5 N3 C13 | 121.23(19) Cll |C10 |C9 119.4(2)
C2 N4 N3 114.70(18) Cl0 |Cl1l1 |C12 |120.6(2)
01 Cl N1 127.6(2) Cll |Cl2 |C7 119.5(2)
01 Cl C2 130.3(2) Cl4 | C13 | N3 120.2(2)
N1 Cl C2 102.06(17) Cl4 |C13 | C18 |121.3(2)
N4 C2 C1l 127.29(19) C18 | C13 | N3 118.4(2)
N4 C2 C3 126.7(2) Cl3 |Cl14 | C15 |119.6(2)
C3 C2 Cl 105.92(18) Cl6 |Ci15 |Cl4 |1185(2)
N2 C3 C2 112.99(19) Cl5 |Cl6 |Brl |[119.50(17)
N2 C3 C4 131.2(2) Cl7 |Cl6 |Brl |118.26(18)
C4 C3 C2 115.79(19) Cl7 |Cl6 |C15 |122.2(2)
C5 C4 C3 117.7(2) Cl6 |Cl7 |C18 |118.9(2)
N3 C5 C6 117.2(2) Cl3 | Cl18 |C17 |119.4(2)
C4 C5 N3 120.4(2)
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Table 6 Selected Torsion Angles for 15srv243.

A | B|C|D Angle/’ A B | C| D | Angle/
C8 | C7 | N1 |N2| 164.59(19) C14 | C13 | N3 | N4 | 86.6(3)
C8 |C7|N1|C1]-23.8(3) C14 | C13 | N3 | C5 | -99.7(3)
C12 | C7 | N1 | N2 | -15.8(3) C18 | C13 | N3 | N4 | -94.9(3)
C12 | C7 | N1 | C1 | 155.8(2) C18 | C13 | N3 | C5 | 78.8(3)

Table 7 Hydrogen Atom Coordinates (Ax107) and Isotropic Displacement Parameters

(A?x10%) for 15srv243.
Atom X y z U(eq)

H4 3683 4506 2920 27
HG6A 4345 5890 2170 47
H6B 3646 5974 2545 47
H6C 3194 5878 2112 47
H8 3584 -264 2641 34
H9 3930 -1593 3046 45
H10 4573 -1365 3675 40
H11 4878 203 3901 32
H12 4554 1542 3501 26
H14 2442 4501 1445 29
H15 2658 5285 833 29
H17 5545 5451 1041 49
H18 5325 4667 1649 48
Refinement model description
Number of restraints - 0, number of constraints - unknown.
Details:
1. Fixed Uiso

At 1.2 times of:

All C(H) groups

At 1.5 times of:

All C(H,H,H) groups
2.a Aromatic/amide H refined with riding coordinates:

c4 (H4), C8(H8), C9(H9), C10(H10), C1l1(H11l), Cl2(H1l2), Cl4(H14), Cl1l5(H15),

Cl17(H17), C1l8(H18)
2.b Idealised Me refined as rotating group:
C6 (H6A,H6B,H6C)
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