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[ Mass Spectrum ] .
Data : 7a-CIBHI2N202
Sample: -

Note : -
Inlet :
Spectrum Type :

Direct

Date : B6-Dec-2912 18:32

Ion Mode : EI+

Normal Ion (EF-Linear]

Mass spectrum of Compound 7

RT : 8.73 min Scan# : (15,16)
BP : msz 288.8898 Int. : 66.36 N
Output msz range : 26@.8487 to 318.02080 Cut Level : 2.08 %
1472767 (0]
x
288.89

188 N/

38

80

B

]

58 -

48

38

28

287.08
18
261.10
B~ L - T T T T Il T T T ¢ !
265 270 275 280 285 290 295 300 385 319 315

[ Elemental Composition ] Page: 1
Data 7a-C1l8H12N202 Date 06-Dec-2012 10:32
Sample: -
Note : -
Inlet : Direct Ion Mode ET+
RT : 0.72 min Scan#: (15,16)
Elements : C 18/0, H 12/0, N 2/0, 0 2/0

Mass Tolerance
Unsaturation (U.S.)

Observed m/z Int%

287.0822 13.2
288.0898 100.0
289.0924 20.5

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
~-0.5 - 100.0

Err [ppm / wmu] U.S. Composition
+0.5 / +0.1 14.5 C18 H11 N2 O 2
-0.4 / -0.1 14.0 C18H 12 N202
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"H NMR of Compound 8
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[ Mass Spectrum ]

Data : 7-epsilon-C18H14N202 Date : 12-Dec-20@12 11:57

Sample: -

Note : -

Inlet : Direct Ton Mode : EI+
Spectrum Type : Normal Ion [EF-Linear]

RT : 8.53 min Scan# : (11,12)

BP : msz 302.1051 Int. : 76.74

Mass spectrum of Compound 8

o3

Qutput m/z range : 272.900@ to 332.02000 Cut Level : B.B8 %
1609348 3@2.11
180 3 N
(o]
30 4 N
s
N
B8O
78
68 o
59
A 284.89
38 4
2+
184 274.11
EJ I l I‘ S— - L . I l 1 - - l - - - ) =
275 280 285 298 295 368 3@s jie 24 Béﬂ 355 358
[ Elemental Composition ] Page: 1
Data 7-epsilon-Cl9H14N202 Date 12-Dec-2012 11:57
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.53 min Scan#: (11,12)
Elements Cc 19/0, H 14/0, N 2/0, O 2/0

Mass Tolerance
Unsaturation (U.S.)

Observed m/z Int%

284.0949 36.0
285.1018 26.0
302.1051 100.0
303.1080 21.5

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
-0.8 = 100.0

Err [ppm / mmu] U.S. Composition
-0.1 / +0.0 15.0 C19 H12 N 2 ©
-3.5 / -1.0 4.5 L1939 HI13 N 2 Q
-1.4 / -0.4 14.0 C19H 14 N2 0O 2
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"H NMR of Compound 9

300 MHz, CDCly

o AL
T T T T  RRERREEEEE Cakii e T T T 5
10 9 8 7 6 5 4 3 2 1 ppm
3C NMR of Compound 9
N
N o]
N/
75 MHz, CDCly
T T T T T T \ T T : T T
200 180 160 140 120 100 80 60 40 20 0 ppm

S5



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

[ Mass Spectrum ]
Data : 7r=-Cl19H14N202 Date :
Sample: -

Note : -

Inlet : Direct
Spectrum Type :
RT : 8.33 min Scan# :

Normal Ion [EF-Linear]
€19,28)
BP : msz 3@2.1855 Tt % 5B6:18
Output m7z range : 272.0000 to 332.0000
1177115
182+

98

80

50
58
48
30

28

181 274.1
:

Ion Mode : EI+

12-Dec-20@12 18:56

Cut Level :

Mass spectrum of Compound 9

302.11 0

32X.]q

T T Il
275 288 285

[ Elemental Composition ]
Data 7r-Cl9H14N202
Sample: -

Note : -

Inlet : Direct

RT : 0.93 min

Elements :
Mass Tolerance
Unsaturation (U.S.)

Observed m/z Int%
302.1055 100.0

303.1085 231

T
298

Err [ppm / mmu]
-0.2 /

o e

T T T T T T T
235 lalc] 385 318 315 320 325

Page: 1

Date : 12-Dec-2012 10:56

Ion Mode : EI+
Scan#t: (19,20)

C 19/0, H 14/0, N 2/0, O 2/0
1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
-0.5 - 100.0

u.8,
14.0

Composition
Cl9 HI1g N2 0 2
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TH NMR of Compound 10
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[ Mass Spectrum J

Data X3*25*C13H14N203 Date : 18-Sep-2@12 11:42
Sample: -
Note : -
InTet : Direct Ion Mode : EI+ Mass spectrum of Compound 10
Spectrum Type : Normal lon [EF-Linearl
RT : 8.83 min Scank : (17,18) OMe
BP : msz 318.1883 Int. : 47.98
Output m/z range : 2BB8.000@ to 348.0000 Cut Level : 8.08 %
1985152 318.18
188 (0]
N
90 b o)
o
BB - N
78+
56
50
2
32 1 303.08
28
18 H
289.18
BJ - 3 T T g a8 T T ) |J' T T T T T
298 295 308 385 318 315 3209 325 33@ 335 34@ 345
[ Elemental Composition ] Page: 1
Data : X3-26-C19H14N203 Date : 18-Sep-2012 11:42
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.83 min Scan#: (17,18)
Elements : C 19/0, H 14/0, N 2/0, O 3/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
Observed m/z Int%  Err([ppm / mmu] U.S. Composition
303.0771 262 +0.3 / +0.1 14.5 €183 H 11 N2 O 3
318.1003 100.0 -0.6 / -0.2 14.0 C19 H14 N2 0O 3

319.1028 2149
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TH NMR of Compound 11
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[ Mass Spectrum 1

Data : 7m-C18HI 1BrN202 Date : B6-Dec-2@12 11:186
Sample: -
Rorte i = Mass spectrum of Compound 11
Inlet : Direct Ion Mode : EI+
Spectrum Type : Normal Ion [EF-Linear] Br
RT : B.83 min Scan# : (i7,18)
. BP : m/z 356.8000 Int. : 47.85
Output m7z range : 336.800@ to 396.0008 Cut Level : B.88 x
1023429 j366.00
180 o
N
90 SN 0]
o
BB N
70 -
50
50—
40 |
30 |
20
18 338.81
365.09
B~ 4 ! T ' T T T T ! wl T T T T T
340 345 350 355 368 365 370 375 380 385 398 395
msz
[ Elemental Composition ] Page: 1
Data Tm-C18H11BrN202 Date 06-Dec-2012 11:16
Sample: -
Note : -
Inlet : Direct Ion Mode ET+
RT : 0.83 min Scan#: (17,18)
Elements C 18/0, H 11/0, Br 1/0, N 2/0, O 2/0

Mass Tolerance
Unsaturation (U.S.)

Observed m/z Int%

366.0000 100.0
367.0012 23.4
367.9976 96.2
369.0013 19.0

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
-0.5 - 100.0

Err [ppm / mmul]

U.S. Composition
-1.0 / -0.4

14.0 C18H11 BrN2O2

S10
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[ Mass Spectrum ]

Data : 7z-CI1BHII1CIN202 Date : 12-Dec-28@12 11:36

Sample: -

Note @ - Mass spectrum of Compound 12
Inlet : Direct Ion Mode : EIL+

Spectrum Type : Normal Ion [EF-Linear]

RT : 8.78 min Scan# : (16,17)
BP : m/z 322.8511 Int. : 43.97 CI@
Output m”z range : 292.@2d@ to 352.0000 Cut Level! : B.80 %
1@47933 322.85 (0]
16d—, N
= (o]
98 +
-
N
8o
70
68
58+
48 4
324.85
30 4
28 -
18 +
295,85
*"L—‘li‘_""]' | e A S L fl'I‘Al T T T T
295 3ee 3as 318 315 320 325 338 335 34@ 345 358
[ Elemental Composition ] Page: 1
Data : 7z-C1l8H11C1N202 Date ¢ 12-Dec-2012 11:386
Sample: -
Note : -
Inlet : Direct Ton Mode : EI+
RT : 0.78 min Scan#: (16,17)
Elements : C 18/0, H 11/0, C1 1/0, N 2/0, O 2/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
Observed m/z Int%  Err[ppm / mmul U.S. Composition
322.0511 1600 +0.6 / +0.2 14.0 C18 H11 Cl1 N2 02

323.0539 20.6

324.0479 34.2
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'"H NMR of Compound 13

o

N

x (0]

—

N
300 MHz, CDCl4

pPpm
13C NMR of Compound 13
Cl
O
N
N o]
N/
75 MHz, CDCly
\ \ T d T T T T T T T T

200 180 160 140 120 100 80 60 40 20 ppm

S13



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

[ Mass Spectrum 1]

Data : ?v-CI18H11CIN202 Date : 12-Dec-2@i2 11:16
Sample: -
T:'I;zt::“mre:t Ion Mode : EI+ Mass spectrum of Compound 13
Spectrum Type : Normal Ion [EF-Linear] cl
RT : B8.68 min Scan% : (14,15)
BP : ms/z 322.085@7 Irits & 48.51
Qutput m7z range : 252.000@ tc 352.0000 Cut Level : B.00 % S Q
891506 ’
180 0
N
90 o]
88 1
70
5@
38
40
324.05
38
20 -
294.86
12 i
295.85
gedpedde ] | t r T f l : |l + T T T T T
295 300 3@5 31e 315 320 325 330 335 3408 345 350 )
[ Elemental Composition ] Page: 1
Data : 7v-C18H11C1N202 Date : 12-Dec-2012 11:16
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.68 min Scan#f: (14,15)
Elements : C 18/0, H 1176, €1 1/0, N 2/0, O 2/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
Observed m/z Int% Err[ppm / mmu] U.S. Composition
294 .0557 10.0 -0.9 / -0.3 13.0 C17H 11 Cl N2 O
322.0507 100.0 -0.7 / -0.2 14.0 C18H 11 Cl1N2O02

323 .0527 2.8

324.0494 33,9
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'H NMR of Compound 14

300 MHz, CDCl,
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13C NMR of Compound 14
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[ Mass Spectrum ]

Data : Z7e-C139H14N202 Date : B6-Dec-2@12 1@:31
Sample: -
T::x::_nwem s o g Mass spectrum of Compound 14
Spectrum Type : Normal Ion [EF-Linear]
RT : ©.98 min Scan# : (28,21)
BP : m/z 3@2.1857 Int. : 52.48
Qutput m/z range : 272.0000 to 332.0000 Cut Level : B.BB %
118@632 3@2.11 (o)} ;
128 — 5 N
- o
8B A
N/
BB +
704
B8
58—+
48 -
30
28 4 ’2?4_]]
301.18
e |
2 l ,l — - ! T —T " T ! T T T T T T
275 2B@ 285 298 295 308 385 3ie 319 320 325 338
[ Elemental Composition ] Page: 1
Data : 7e-Cl9H14N202 Date : 06-Dec-2012 10:51
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.98 min Scan#: (20,21)
Elements : C 19/0, H 14/0, N 2/0, O 2/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
Observed m/z Int% Err[ppm / mmu] U.S. Composition
274.1104 17 .0 -0.8 / -0.2 13.0 CI8 H14 N 2 O
301.0973 1Ll1.2 -1.4 / -0.4 14.5 C19H13 N2 02
302.1057 100.0 +0.4 / +0.1 14.0 C1l19H14 N202

303.1080 20.7
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H NMR of Compound 15

300 MHz, CDCly

10 9 8 7 6 5 4 3 2 ppm

13C NMR of Compound 15
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75 MHz, CDCl,
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[ Mass Spectrum ]

Data : 7-theta-C2@H1BN202 Date :

12-Dec-2B12 14:45

Sample: -
ﬁ:‘zt::_[llrect e Tt 4 Mass spectrum of Compound 15
Spectrum Type : Normal lon [EF-Linearl
RT : B8.68 min Scan# : (14,15)
BP : m/z 316.1289 Int. : BB.38
Output m7z range : 286.000@ to 345.0002 Cut Level : B8.808 % 4@
1685751 316.12 0
186 N
SN (6]
9@ -|
5
N

90 -

70

50 -

50|

40 -

296. 11

30 -

20 -

12 1 288.12

S Pae— § 11 § , [y | , ,

290 295 382 3e5 3le 315 328 325 339 335 348 345
m/z

[ Elemental Composition ] Page: 1

Data 7-theta-C20H16N202 Date 12-Dec-2012 14:45

Sample: -

Note : -

Inlet : Direct Ion Mode : EI+

RT : 0.68 min Scan#: (14,15)

Elements c 20/0, H 16/0, N 2/0, O 2/0

Mass Tolerance
Unsaturation (U.S.)

Observed m/z Int%

298.1106 31.9 -0.2 /
299.1158 a7.3 -8.8 /
301.0979 17.5 +0.6 /
316.1209  100.0 -0.7 /
317.1249 22.8

1000ppm, 2
~0.5 = 1.00.6

Err [ppm / mmu]
+0.

-2
+0.

=0

0

6

2

2

U.s.

1.5

14

14.

14.

.0

5
5

0
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mmu if m/z < 2, 3mmu if m/z > 3

Composition
C20H14 N2 O

G20 H15 N 2 G
Cld9 HI3I N 2Z O 2
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"H NMR of Compound 16

300 MHz, CDCl,

o g

10 9 8 7 6 5 4 3 2 1 ppm

13C NMR of Compound 16

75 MHz, CDCl
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{ Mass Spectrum ]

Data : Pu-C2@HIGN202 Date : 12-Dec-2@12 11:12
Sample: -
Note : -
é;;:,;mn};:?: Nuvoal Tan [E,,—_,_m“r?" Heners S Mass spectrum of Compound 16
RT : 8.73 min Scan#¥ : (15,16)
BP : mrs2z 316.1212 Ink. 2 #9.32
Output m/z range : 286.0@9@ to 346.0000 Cut Level : @.08 %
1579662 316.12
198 ?
—| 0
N
9@ 1
N (0]
80 - N/
7@ -
60
501
4@
38
20
18 ?53'|3 315,1R
a- J l - T T * T t T | i 3 =T T i s g T o Ty
290 235 388 3es 3l 315 320 325 330 335 390 345
[ Elemental Composition ] Page: 1
Data : 7u-C20H16N202 Date : 12-Dec-2012 11:12
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.73 min Scan#t: (15,16)
Elements : C 20/0, H 16/0, N 2/0, O 2/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
Observed m/z Int% Err[ppm / mmu] U.S. Composition
SLb 5 da2 12 100.0 +0.0 / +0.0 14.0 C20H 1le N2 O 2

317.1255 22.2
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1H NMR of Compound 17

300 MHz, CDCly

10 9 8 7 6 5 4 3 2 1 ppm

13C NMR of Compound 17

75 MHz, CDCly
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[ Mass Spectrum 1

Data : 7k-C28HIBEN203 Date : @6-Dec-2012 11:86
Sample: -
Note : -

Inlet : Direct Ion Made : EI+
Spectrum Type : Normal lon [EF-Linear]
RT : B.73 min Scan# €15,16)
BP : msz 332.1162 Int. : 6@.87
302.0098 to 362.8000 8.88 %

Output m-z range Cut Level

Mass spectrum of Compound 17

1276474 332.12
100 — 1 0

N
98 4 0
80 H
72
60
50—
40
30
T ;17.29
20 A
12 4
N SN | ST | | S
385 318 315 328 323 330 335 348 345 358 355 380
[ Elemental Composition ] Page: 1
Data 7k-C20H16N203 Date 06-Dec-2012 11:06
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.73 min Scan#: (15,16)
Elements C 20/0, H 16/0, N 2/0, 0 3/0

Mass Tolerance 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3

Unsaturation (U.S.) -0.5 - 100.0

Obsexrved m/z Int%  Err[ppm / mmu] U.S. Composition
317 . 0925 22.9 -0.4 / -0.1 14.5 C19HI13I N 2 QO 3
332.1162 100.0 +0.3 / +0.1 14.0 C20H 16 N2 O 3
333.1185 238
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'H NMR of Compound 18
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[ Mass Spectrum ]

Data : ?p-CI19HI3BrN202 Date : B6-Dec-2B812 11:31
Sample: -
?zt\:t::_nuem G e Mass spectrum of Compound 18
Spectrum Type : Normal Ion [EF-Linear] Br
RT : @.58 min Scan# : (12,13)
BP : m/z 380.016@ Iot, & 7aull
OQutput m/z range : 350.0008 to 410.00208 Cut Level : B.88 %
kSl HHE 382.01 o <__§
N
9@ | N ]
B
80 - N
70 -
6@ -|
58
42 |
3@ |
2@
124 3%2.@2 1354.@2
A [0 5 U | | | § PO
358 355 360 385 170 175 380 385 398 395 4p@ 485 q1a
[ Elemental Composition ] Page: 1
Data : 7p-Cl9H13BrN202 Date : 06-Dec-2012 11:31
Sample: -~
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.58 min Scan#: (12,13)
Elements : C 19/0, H 13/0, Br 1/0, N 2/0, O 2/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
Observed m/z Int% Err[ppm / mmu] U.S. Composition
380.0160 100.0 -0.1/ +0.0 14.0 C19 H13 Br N2 0O 2

381.0167 24.8
382.0141 98 .1

383.0172 20.9
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"H NMR of Compound 19

300 MHz, CDCly
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[ Mass Spectrum J

Data : 7-gamma-CISHI3CIN202 Date : 12-Dec-2@12 11:52
Sample: -

Note : -

Inlet : Direct Ion Mode : EI+

Spectrum Type : Normal Ion [EF-Linear]
RT : B.58 min Scan# : (12,13)
BF : ms/z 336.8683 Int. 1 56.78

Mass spectrum of Compound 19

Output m/z range : 306.800@ to 356.0008 Cut Level : B.0@ %
1190834 336.87
108 N
0

90 RS

2

N
80
724
6@
o0+
48 4

338.86
30 4
20 4
18«
o) ;387-?EI , , :321.55 , ' '1 | I . ‘ ‘
318 315 328 325 330 335 348 345 358 355 360 365

[ Elemental Composition ] Page: 1
Data 7-gamma-Cl9H13CIN202 Date 12-Dec-2012 11:52
Sample: -
Note : -
Inlet : Direct Ton Mode : EI+
RT : 0.58 min Scan#: (12,13)
Elements : C 19/0, H 13/0, Cl1 1/0, N 2/0, 0 2/0

Mass Tolerance

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.)

=0.5 - 100.0

Observed m/z Int%
336.0665 100.0

Err [ppm / mmu]

U.S. Composition
-0.1 / +0.0

14.0 C19H 13 CIN2O2
337.0697 22.5

338.0629 33.8
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TH NMR of Compound 20
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N
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[ Mass Spectrum ]

Data : 7y-CISHI3CIN202 Date : 12-Dec-2@12 11:31

Sample: -
Note : -

Inlet : Direct Ion Mode : EI+

Spectrum Type : Normal Ion [EF-Linear]
RT : @.5B min Scan# : (12,13)
BP : m/z 336.0664 Int. : 67.67

Output msz range : 396.800@ to 366.2002 Cut Level

14 1{92222%
39 o
BB
70 |
50 -|
59—
4@

38

20

: 8.8@ %

Mass spectrum of Compound 20

336.07 Q
o}

338.@6

[ Elemental Composition ]
Data : 7y-Cl9H13C1N202
Sample: -

Note : -

Inlet : Direct

RT : 0.58 min

325

T
3308

T T T T
335 340 345 35@ 355 368

Page: 1

Date ; 12-Deg-201Z 1l:31

Ion Mode : EI+
Scan#: (12,13)

Elements : C 19/0, H 13/0, Cl1 1/0, N 2/0, 0 2/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3

Unsaturation (U.S.) : -0.5 - 100.0

Observed m/z Int% Err[ppm / mmu]

336.0664 100.0 -0.4 /

337.0697 22.7

338.0642 34.4

=0l

U.S. Composition
14.0 C19H 13 Cl1 N2O2

S28
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H NMR of Compound 21
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13C NMR of Compound 21
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[ Mass Spectrum 1

Data : 7b~ClEHlIErNE;OE Date : @P6-Dec-2@12 18:3?
Sample: -
oA fon vede § EL+ Mass spectrum of Compound 21
Spectrum Type : Normal Ion [EF-Linear]
RT : 8.88 min Scan# : (18,19)
BP : mrz 366.0001 Int. : 53.@1
Qutput msz range : 336.000@ to 396.0000 Cut Level : 8.0 % Q
1237535 366.08 o
188 N
Br. x 0]
98 +
o
N
86 4
7@ 4
58
5B —
4B o
30 |
28
8 _338.21 354.95‘
A= I \ l T ) T T + T T T v v ]| T T Sl T T
348 345 358 355 368 365 378 a?s 380 385 398 3385
miz
[ Elemental Composition ] Page: 1
Data : 7b-Cl8H11BrN202 Date : 06-Dec-2012 10:37
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.88 min Scan#: (18,19)
Elements : C 18/0, H 11/0, Br 1/0, N 2/0, O 2/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3

Unsaturation (U.S.) : -0.5 - 100.0

Observed m/z Int%  Err[ppm / mmu] U.S. Composition
366.0001 100 .0 -0.7 / -0.3 14.0 € 18 H 1L BF N 2 @ 2

366.9999 26.9
367.9973 98.2

369.0015 197
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H NMR of Compound 22
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[ Mass Spectrum 1

Data : 7-zeta-CI9HI3BrN202 Date : 12-Dec-2@12 12:@2
Sample: -

Note : -

Inlet : Direct Ion Mode : EI+

Spectrum Type : Normal Ion [EF-Linear]

Mass spectrum of Compound 22

418

RT : 8.78 min Scan# : (1B6,17)
BP : msz 388.8159 Int. : 56.47
Output m7z range : 356.0008 to 410.2080 Cut Level : 8.98 %
11842390 382.82 382.01 o}
186 : N
Br. X o]
36
o
N
80
70 -|
6@ -
50—
4@
362.91 364.00
3@ - i
20 -
19
352.02
olegdtilon o JEMIELLG. o | L
" T T T 1
358 355 368 365 37 375 380 385 390 385 aom 405 |
msz
[ Elemental Composition ] Page: 1

Data 7-zeta-Cl9H13BrN202 Date

Sample: -

Note : -

Inlet : Direct Ton Mcde EI+
RT : 0.78 min Scan#: (16,17)
Elements C 19/0, H 13/0, Br 1/0, N 2/0, O 2/0

Mass Tolerance

Unsaturation (U.S.) -0.5 - 100.0

U9,

Observed m/z Int%  Err[ppm / mmu]

362.0051 31.1 -1.1/ -0.4
363.0097 15.6
364.0019 31.9
365.0041 19.3 -2.8 / -1.0
380.0159  100.0 -0.3 / -0.1
381.0167 23.9

382.0138 99.8

383.0160 oS B 3

S32

12-Dec-2012 12:02

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3

Composition
15,60 €19 HI11 BN 2 O

14.0 C19 H12 Br NO 2

14;0 €19 HI3 BrN20O2
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"H NMR of Compound 23

Br (0]

300 MHz, CDCl,
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13C NMR of Compound 23
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[ Mass Spectrum ]
Data : 7s-CI19H13BrN202 Date : 12-Dec-2@12 11:@8

3:2’?:: Mass spectrum of Compound 23

Inlet : Direct Ion Mode : EI+
Spectrum Type : Normal Ion [EF-Linear]
RT : .83 min Scan# : (17,1B)
BP : m/z 38@.8158 Int. : 24.58
Output m7z range : 35B.2000 to 410.230880 Cut Level : B.00 %
515392 38@.22 0
160 d 382.81 N

Br o
38
88
7@
6@
58
a8
30

20

352.82 354.@2

B—,'l]l,‘ . AIJlL I

T
358 355 368 365 378 375 380 385 338 335 498 485 4108
m’z

[ Elemental Composition ] Page: 1
Data : 7s-Cl19H13BrN202 Date : 12-Dec-2012 11:00

Sample: -

Note : -

Inlet : Direct Ion Mode : EI+

RT : 0.83 min Scan#: (17,18)

Elements : C 19/0, H 13/0, Br 1/0, N 2/0, O 2/0

Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3

Unsaturation (U.S.) : -0.5 - 100.0

Observed m/z Int% Err[ppm / mmu] U.S. Composition
380.0158 100.0 -0.7 / -0.3 4.0 CIl19 H13 BEN2 G 2

381.0158 26.1
382.0135 97.5

383.0173 20.6
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H NMR of Compound 24
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13C NMR of Compound 24
OMe
0
N
Br. N (@]
—
N
150 MHz, CDCls
Yo ' ” \ " ol Poniy h oo bt
LIS I L O LT L L L UL O L LU LT L L R R L R R L R L L
200 180 160 140 120 100 80 60 40 20 ppm

S35



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

{ Mass Spectrum ]
Data : X3-27-CISHI13BrN203 Date :
Sample: -
Note : —
Inlet : Direct

18-Sep-2812 11:47

Ion Mode : ET+

Mass spectrum of Compound 24

Spectrum Type : Normal Ton [EF-Linear]
RT : @.88 min Scant : (18,19) OMe
BP : msz 398.8994 Int. : 20.88
Output m/z range : 366.2003 to 426.0020 Cut Level : 0.98 %
437943 396.@1 398.01
1885 le}
N
4 Br
9@ s o]
2

8@ - N

70

6@ -|

50|

42 4

38 4

380.99
22
18 -
369. 19
- Ll . ]
; * T i ? - T ; T — r
370 37 380 385 398 385 <@ 485 419 415 420 425
m/z
[ Elemental Composition ] Page: 1

Data : X3-27-C19H13BrN203 Date
Sample: -

Note : -

Inlet : Direct Ion Mode
RT : 0.88 min Scan#: (18
Elements : C 19/0, H 13/0, Br 1/0, N 2/0, O 3/0

Mass Tolerance
Unsaturation (U.S.) -0.5 - 100.0
Observed m/z Int% 0.5,

380.9876 21.4

Err [ppm / mmu]
+0.4 / +0.2

382.9846 20.4
396.0110 99.3 +0.1 / +0.0 14.0
397.0132 22.6
398.0094 100.0

399.0126 i1 1§

S36

EI+
;19)

Composition
14.5 C18 H10 Br N2 O 3

18-Sep-2012 11:47

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3

Cl12 H13 Br N 20 3
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H NMR of Compound 25
Br

(0]
N

Br e (0]

o

N
300 MHz, CDClg

|
1
1

3C NMR of Compound 25

Br (e}

75 MHz, CDCl, + DMSO-dg

T T T T T T T -
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[ Mass Spectrum ]
Data : ?n-CI18HI@Br2N202 Date : @6-Dec-2@l2 11:20

Sample: - Mass spectrum of Compound 25

Note : -
Inlet : Direct Ion Mode : EI+

1333519 445.91
160

Br
98
80 4
70
68
443.91
50—
40 -

30

20 H

417.91
4[5‘.52 s

gJ l'i.'l| . A A

Spectrum Type : Normal Ion [EF-Linear]
RT : ©8.98 min Scan# : (28,21)
BP : m/z 445.9183 Int. : 63.59
Output m-z range : 413.0080 to 473.2280 Cut Level : B.0@ x
(0]

eyt

T T L % L T T
415 420 425 430 435 440 445 458 455 460 465

[ Elemental Composition ] Page: 1
Data : 7"n-C1l8H10Br2N202 Date : 06-Dec-2012 11:20

Sample: -

Note : -

Inlet : Direct Ion Mode : EI+

RT : 0.98 min Scan#: (20,21)

Elements : C 18/0, H 10/0, Br 2/0, N 2/0, O 2/0

Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3

Unsaturation (U.S.) : -0.5 - 100.0

Observed m/z Int% Err[ppm / mmu] U.S. Composition
443.9111 51.8 +0.5 / +0.2 14.0 C18 H10Br 2 N 2 O 2

444 .9117 13.6
445.9103 100.0
446.9123 21.4

447.9095 50.4
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H NMR of Compound 26

Br. 0]

300 MHz, CDCl,

13C NMR of Compound 26

Br. (0]

75 MHz, CDCly

ppm

T T . T . \ J T u
200 180 160 140 120 100 80 60 40 20
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[ Mass Spectrum ]

Data : 7-alpha-Cl8HIBBrCINZO2 Date : 12-Dec-2@12 11:40
Sample: -
Nol: ;- Mass spectrum of Compound 26
Inlet : Direct Ion Mode : EI+
Spectrum Type : Normal lon [EF-Linear]
RT : 8.53 min Scant : (11,12) cl g >
BP : mrz 4@1.8578 Int. : 44.B65
Output m7z range : 369.0800 to 430.8020 Cut Level : @.88 % 0]
936448 4@81.96 N
188 —
Br % (0]
99 + 5
N
88 + 399,96
78
68 +
58—
40
38 4
’423.35
28 +
18 4
372.
8- = ‘,?f ETS rF T T T . ? * ! T
378 375 388 385 398 335 408 485 418 4]‘.5 4};’ 4&"5 4:‘-}2
[ Elemental Composition ] Page: 1
Data : 7-alpha-Cl18H10BrClN202 Date : 12-Dec-2012 11:40
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.53 min Scan#: (11,12)
Elements : C 18/0, H 10/0, Br 1/0, Cl1 1/0, N 2/0, O 2/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
Observed m/z Int% Err([ppm / mmu] U.S. Composition
399.9613 779 -0.4 / -0.1 14.0 C18 H10 Br C1 N2 O 2
400.9624 17.0

401.9570 100.0
402.9604 20.5

403.9572 25 o2
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"H NMR of Compound 27

Br. O

N
300 MHz, CDCljy

10 9 8 7 6 5 4 3 2 ppm
13C NMR of Compound 27
cl
O
N
Br X o}
N/
75 MHz, CDCl,
I I I T I I I | [ I
200 180 160 140 120 100 80 60 40 20 ppm
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[ Mass Spectrum ]

Data : 7w-CIBHIBBrCIN202 Date : 12-Bec-2B12 11:21
Sample: -
r}f:{: Direct Ion Mode : EI+ Mass spectrum of Compound 27
Spectrum Type : Normal Ion [EF-Linear]
RT : 1.28 min Scan# : (26,27) Cl
BP : m/z 4@1.85B7 Int. : 53.40
Output msz range : 359.088@ to 430.2000 Cut Level : B.08 %
1118861 QBI..SE Q
188+
o]
1 N
991 Br 3 8)
2 399.95. N7
78 4
BB
50+
40 -
30
’483.98
28 +
4 a7 S
o B 1 ) ! . t T T T ™ ! y I = ST T ; T 1
37e 375 388 385 3902 395 408 485 418 415 420 425 438
[ Elemental Composition ] Page: 1
Data : 7w-Cl8H10BrClN202 Date : 12-Dec-2012 11:21
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 1.28 min Scan#: (26,27)
Elements : C 18/0, H 10/0, Br 1/0, Cl1 1/0, N 2/0, O 2/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
Observed m/z Int% Err(ppm / mmu] U.S. Composition
399.9612 75.:2 -0.6 / -0.2 14.0 C18 H10Br Cl N2O2

400.9617 185
401.9587 100.0
402.9601 19.8

403.9554 24.5
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H NMR of Compound 28

o 3

N

Cl X o

~

N

300 MHz, CDCly

10 9 8 7 6 5 4 3 2 1

ppm
13C NMR of Compound 28
N
Cl X (6]
N/
75 MHz, CDCl,
T T T o T T T T T T T T \ T [rrTTE g s
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

S43



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

[ Mass Spectrum ]
Data : 7c-CI1BH1ICIN202 Date : B6-Dec-2812 1@:42

S:T?f!—— Mass spectrum of Compound 28

Inlet : Direct Ion Mode : EI+

Spectrum Type : Normal len [EF-Linear]
RT : @.58 min Scan# : (12,13)
BP : mrz 322.06508 Int. i 44.09
2.22 % 0

OQutput m7z range : 292.020@@ to 352.0Q02 Cut Level :
924599 322.e5 N

188
Cl X 0

59 | N7
88
70 -
50 |
50|
40
324.@5

38

28 -

t T T T+ d T T T T T
g5 388 3es 31 315 3208 3as 33e 335 34@ 345 35@a

[ Elemental Composition ] Page: 1
Data : 7c-Cl8H11C1IN202 Date : 06-Dec-2012 10:42

Sample: -

Note : -

Inlet : Direct Ion Mode : EI+

RT : 0.58 min Scan#: (12,13)

Elements : C 18/0, H 11/0, Cl1 1/0, N 2/0, O 2/0

Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3

Unsaturation (U.S.) : -0.5 - 100.0

Observed m/z Int%  Err[ppm / mmu] U.S. Composition
321.0429 11.1 -0.6 / -0.2 14.5 C18 H10Cl N2O2

322.0508 100.0 -0.5 / -0.2 14.0 C18H11 Cl1 N2O2
323.0515 22 -8

324.0486 33.0
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H NMR of Compound 29

o3

N

Cl x 0]

2

N
300 MHz, CDCl,

e TTTE T T 1 e ST
10 9 8 7 6 5 4 ppm
13C NMR of Compound 29
(0] ;
N
[o]] X (0]
N/
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S45



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

{ Mass Spectrum ]
Data : 7-eta-CISHL3CIN202

Date :

12-Dec-2012 14:40

Sample: -
x?:t::_nmeu Ion Mode : EI+ Mass spectrum of Compound 29
Spectrum Type : Normal lon [EF-Linear]
RT : 8.68 min Scan# : (14,15)
BP : msz 336.0664 Int. : 46.2B
Output m/z range : 396.0000 to 356.0000 Cut Level : 8.98@ % (@] ;
973174 336.87 N
188
Cl X 0
99 -| o~
N
80 +
81
6@ ~
58—~
] 318.86
338.06
38 4
20 '
18 + l
}GB.E?
ol L1y 1 . I . . ! 1 .
318 315 328 325 33e 335 348 3“15 E%Z BSVSF o 3éB 3!;5
[ Elemental Composition ] Page: 1
Data 7-eta-Cl9H13CIN202 Date 12-Dec-2012 14:40
Sample: -
Note : -
Inlet : Direct Ton Mode : EI+
RT 0.68 min Scan#t: (14,15)
Elements : C 19/0, H 13/0, Cl 1/0, N 2/0, O 2/0

Mass Tolerance
Unsaturation (U.S.)

Observed m/z Int%

318.0554 39.0
319.0605 26.1
320.0544 16.2
321.0527 12.0
336.0664 100.0
337.0683 22.1
338.0638 33,6

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3

~0:.5 - 100,90

Err [ppm / mmu]
-1.8 / -o0.

-9.1/ -2.

-0.5 / -0.

6

9

2

U.S. Composition
15,0 C 19 H Al CL N 2 O

14.00 €19 H 12 C1L N O 2

14.0 C19H 13 C1 N2O2
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TH NMR of Compound 30

s

N

Cl = 0

-

N
300 MHz, CDCl,

10 9 8 7 6 5 4 3 2 1 ppm

13C NMR of Compound 30

N
cl N0
5
N
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[ Mass Spectrum 1]
Data : 7t-CISHI3CIN2O2 Date : 12-Dec-2@12 11:@5
Sample: -
Note : - Mass spectrum of Compound 30
Inlet : Direct Ton Mode : EI+
Spectrum Type : Normal Ton [EF-Linear]
RT : 8.48 min Scan# : (1@,11)
BP : ms/z 336.0664 Int. : 28.80
Output msz range : 306.0000 to 366.0000 Cut Level : B.88 %
587192 336.07 0
188 — \

o]] 9}
90 +

80 -
78 4
50 -
50
40 -|
338.86

308 4

20 -

321.24

l 355.07
|

T A + T 1 T " 2 T
310 315 320 325 339 335 349 345 350 355 360 365
msz

[ Elemental Composition ] Page: 1
Data : 7t-CL9H13CI1N202 Date : 12-Dec-2012 11:05

Sample: -

Note : -

Inlet : Direct Ion Mcde : EI+

RT : 0.48 min Scan#: (10,11)

Elements : C 19/0, H 13/0, Cl 1/0, N 2/0, © 2/0

Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3

Unsaturation (U.S.) : -0.5 - 100.0

Observed m/z Int% Err(ppm / mmul U.S. Composition
336.0664 100.0 -0.4 / -0.1 14.0 C19H13 Cl1N2O0O2

337.0692 23.4

338.0638 33.6
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H NMR of Compound 31
OMe
A
N
Cl S 0
N/
300 MHz, CDCl4
el T [ W S S R Sl ] BT | T T T T
10 9 8 7 6 5 4 3 2 1 ppm
13C NMR of Compound 31
OMe
O
N
cl S 0
s
N
75 MHz, CDCly
T T I ¥ T T T € T ¥ T T X T
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[ Mass Spectrum

]

Data : X3-28-CI19H13CIN203 Date : 1B-Sep-2@l12 11:33
Sample: -
Note : =
Inlet : Direct Ion Mode : EI+ Mass spectrum of Compound 31
Spectrum Type : Normal Ion LEF-Linear]
RT : 1.23 min Scan# : (25,26) OMe
BP : m/z 352.8612 Int. : 76.18
Output msz range : 322.809@ to 3B82.8288 Cut Level : B.08 %
1597232 352.86
188 0
N
9@ Cl = [0}
A
8@ N
72 4
6@ -|
5e-|
4@ +
354.66
30 -
337.04
20 -
18
323.85 I ‘
a— ‘ T T T r g f T T 4 T 4 T LI T T T
325 330 335 340 345 3508 355 360 365 37@ 375 380
m/z
[ Elemental Composition ] Page: 1
Data : X3-28-C1l9H13CIlN203 Date 18-Sep-2012 11:53
Sample: -
Note : -
Inlet : Direct Ion Mode
RT 1.23 min Scan#: (25,26)
Elements Cc 19/0, H 13/0, Cl1 1/0, N 2/0, O 3/0

Mass Tolerance
Unsaturation (U.S.)

Observed m/z Int%

337.0383 23,2 +0.8 /
352.0612 100.0 -0.6 /
353 .0633 21.9
354.0592 34.3

Err[ppm / mmu]
+0.3

-2

U.s.
14.5

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
-0.5 - 100.0

Composition
C18H10Cl1 N2O3

12.0 C19 H13 Cl1N 2 @ 3
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H NMR of Compound 32
Br

"

N

Cl x 0]

N/
300 MHz, CDCly

J J .
T T T T T T S REEsTaazay T T T
10 9 8 7 6 5 4 3 2 1 ppm
3C NMR of Compound 32
Br
G)
N
Cl o (0]
N/
75 MHz, CDClg
v T ’ T T T T T T T T I i T
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S51



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2013

[ Mass Spectrum ]

Data : 7o-C18H1BBrCIN202 Date : @6-Dec-2@12 11:26
Sample: -
Note : -
Yaleh o Dyeeat Ion Mode : E1+ Mass spectrum of Compound 32
Spectrum Type : Normal Ion [EF-Linear] Br
RT : 8.83 min Scan% : (19,20}
BP : m/z 4B1.9588 Int. : 51.58
Qutput msz range : 369.800@ to 423.0000 Cut Level : .08 =
1881746 4B1.36
188 — O
N
9@ - Cl N (0]
N/
Ha= 399.96
70
60 1
50
40 4
30 4
20
18 4
37197 773968
o | gl 1 l
T T N B T T T ¥ . o § T T T T
370 375 380 385 338 385 400 485 412 415 420 425
msz
[ Elemental Composition ] Page: 1

Data : 70-Cl8H10BrCI1N202
Sample: -

Note : -

Inlet : Direct

RT : 0.93 min

Date : 06-Dec-2012 11:26

Ion Mode : EI+
Scan#: (19,20)

Elements : C 18/0, H 10/0, Br 1/0, Cl1 1/0, N 2/0, O 2/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0

Observed m/z Int% Err[ppm / mmu] U.S. Composition
399.9618 T6xs +0.9 /

400.9625 18.6
401.9586 100.0
402.9617 20.7

403.9567 26.0

+0.4 14.0 C18 H10 Br CL N2 O 2
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TH NMR of Compound 33

Cl ¢}

300 MHz, CDCl,

L i |
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13C NMR of Compound 33
e
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200 180 160 140 120 100 80 60 40 20 0 ppm
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[ Mass Spectrum ]

Data : 7-beta-C18H]BCI2N202 Date : 12-Dec-2812 11:48
Sampie: -

Note : -

Inlet : Direct Ion Mode : EI+

Normal Ion [EF-Linearl
Scan# : (13,14)

Spectrum Type :
RT : B8.63 min

Mass spectrum of Compound 33

BP : msz 356.8119 Int. : 44.15
Output m/z range : 326.000@ to 386.2000 CutLevel : 8.2 % Cl
9%%%23 356.81 0
7 N
- Cl \ (0]
N/
B8 -
78 H
1358.131

60 -

58

18

30+

28

12 4 ’ l

329.01 l l
- U N T A T T " F = L T . : T T T T
338 335 348 345 358 355 368 365 37’8 3735 38@ 385

[ Elemental Composition ] Page: 1
Data 7-beta-C1l8H10C12N202 Date 12-Dec-2012 11:48
Sample: -
Note : -
Inlet : Direct Ion Mode EI+
RT : 0.63 min Scan#: (13,14)
Elements : C 18/0, H 10/0, Cl 2/0, N 2/0, O 2/0

Mass Tolerance

Unsaturation (U.S.) -0.5 - 100.0

Observed m/z Int%
356.0119 100.0

Err [ppm / mmu]
-0.2 /

3570455 22.2
358.0085 64.6
359.0122 136

360.0068 11.7

.,

U.s.

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3

Composition

14.0 C18H10Cl 2 N2O0O2
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"H NMR of Compound 34

Cl
O
N
Cl X (0]
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S55



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

[ Mass Spectrum 1]

Data : 7x-CIBHIGCI2N202 Date : 12-Dec-2B12 11:2?7
Sample: -
N:T: ;- Mass spectrum of Compound 34
Inlet : Direct Ion Mode : EI+
Spectrum Type : Normal Ion [EF-Linear] Cl
RT : B.B8 min Scant : (14,13)
BP : msz 356.@118 Int. : 43.B4
Output m7z range : 326.200@ to 386.0000 Cut Level : B.08 % @
919383 356.81
189 ) o
N
98 4 ¢l IR o
P
N
8@ -|
70 -
358.81
6@
58|
42 -
32 -
28
o] 3.2 l
’332.21
B_vl'ljll_‘ T v T T T — ll‘ 'll T T T T —
330 335 318 345 350 355 368 365 378 375 380 385
m/z
[ Elemental Composition ] Page: 1
Data : 7x-Cl18H10C12N202 Date : 12-Dec-2012 11:27
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.68 min Scan#: (14,15)
Elements : C 18/0, H 10/0, Cl1 2/0, N 2/0, O 2/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
Observed m/z Int% Err[ppm / mmu] U.S. Composition
356.0118 100.0 -0.4 / -0.2 14.0 C18 H10Cl 2 N2O0 2

357.0120 23
358.0086 63.

v v o

359.0101 1z,

360.0058 10.8
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H NMR of Compound 35

OMe
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13C NMR of Compound 35
OMe
O
N
O,N s 0
N/
75 MHz, CDCl
I S Rt T T | e A e T T T RS (G T T T T T i e |
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S57



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

{ Mass Spectrum ]

Data : 71-C19HI3N30S Date : @6-Dec-2@12 ll:11
Sample: -
Note : -
Inlet : Direct Ion Mode : ET+ Mass spectrum of Compound 35
Spectrum Type : Normal Ion [EF-Linear]
RT : ©.83 min Scant : (17,18) OMe
BP : msz 363.0855 Int. : B9.18
Output m/2 range : 333.0000 to 333.8822 Cut Level : @.08 %
1878399 363.83
(0]
N
98
O,N b =0
P
82 | N
701
60 -|
SB—
a0 4
B
28+ 333.11 348.e8
12 4
B l 3 T T d l i T T } T T T T T
335 140 345 350 355 360 365 78 375 380 385 390
[ Elemental Composition ] Page: 1
Data : 71-C19H13N305 Date : 06-Dec-2012 11:11
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.83 min Scan#: (17,18)
Elements : C 19/0, H 13/0, N 3/0, O 5/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3

Unsaturation (U.S.) : -0.5 - 100.0

Observed m/z Int%  Err[ppm / mmu] U.S. Composition
333.1103 1%7:3
348.0623 17:9 +0.9 / +0.3 15.5 C 18 H10 N3 OS5
363.0855 100.0 +0.1 / +0.0 5.0 €19 H 12 N 3 OB

364.0887 227
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"H NMR of Compound 36

300 MHz, CDCl,

! | be N
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3¢ NMR of Compound 36
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O
N
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o
N
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[ Mass Spectrum 1 -
1 7q-C1BH1@BrN304

5
44@

Data Date : @5-Dec-2@12 11:35
ﬁz'f:’ Mass spectrum of Compound 36
Inlet : Direct Ion Mode : EI+ Br
Spectrum Type : Normal Ion [EF-Linear]
RT : 1.18 min Scank : (24,25)
BP : m/z 410.9855 Int. : 49.95
Output msz range : 380.8@20 to 440.0000 Cut Level : 0.828 % Q
1847633 418,99 0
18e— 412.98 N
O,N o
30 ? e
-
N
80 -
70 -
50 -
50
49 o
30 4
224 383.81
12 4
’384.81
ZJ‘Fr i 4Lj| T + T T JlI . i ! T T T T’435'45
38@ 3.5 398 3ss 40a 485 118 415 420 425 438 435
msz
[ Elemental Composition ] Page: 1
Data 7q-C18H10BrN304 Date 06-Dec-2012 11:35
Sample: -
Note : -
Inlet : Direct Ion Mode EI+
RT : 1.18 min Scan#t: (24,25)
Elements : C 18/0, H 10/0, Br 1/0, N 3/0, O 4/0

Mass Tolerance
Unsaturation (U.S.) -0.5 - 100.0

Observed m/z Int% Err[ppm / mmu]

381.0082 16.5
383.0063 17.0
410.9855 100.0 +0.1 / +0.
411.9844 22.8
412.9803 96.7
413.9850 )

0

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3

U.S. Composition

15.0 C 18 H 10 Br N3 O 4

S60



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

"H NMR of Compound 37

Br
300 MHz, CDCls

i

10 9 8 7 6 5 4 3 2 1 ppm

13C NMR of Compound 37

Br
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[ Mass Spectrum ]

Data : 7d-Cl8H]1BrN202 Date : B6-Dec-2812 1@:47
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+ Mass spectrum of Compound 37
Spectrum Type : Narmal Ion [EF-Linear]
RT : 8.B3 min Scan# : (13,14)
BP : msz 366.@@02 Int. : B6.48
Qutput m/z range : 335.0000@ to 396.0002 Cut Level : 0.88 % Q
1394253 366.00 Q
188 N
x (0]
98 -
~
N
80 Br
78 -
68 +
58—
42 -
38 4
20 +
1@ 338.00 340.00 364.93
a- | " Lul i T —t—t T T T " g ! T T T T T
340 345 350 358 368 3BS 378 375 380 385 392 395
[ Elemental Composition ] Page: 1
Data : 7d-Cl8H11BrN202 Date : 06-Dec-2012 10:47
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.63 min Scant#t: (13,14)
Elements : C 18/0, H 11/0, Br 1/0, N 2/0, O 2/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
Observed m/z Int% Err(ppm / mmu] U.S. Composition
366.0002 100.0 -0.6 / -0.2 14.0 C18 H11 Br N2 O 2

366.9993 2607
367.9980 99.6

369.0007 20.1
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H NMR of Compound 38

Br
300 MHz, CDCl,

10 9 8 7 6 5 4 3 2 1 ppm

3C NMR of Compound 38

Br
75 MHz, CDCl,
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[ Mass Spectrum ]

Data : X3-29-C19H13BrN203 Date : 1B-Sep-2@12 11:58
Sample: -
Note : - Mass spectrum of Compound 38
Inlet : Direct Ion Mode : EI+
Spectrum Type : Normal Ion [EF-Linear] OMe
RT : 1.83 min Scan# : (21,22)
BP : msz 396.811Q@ Int. : 75.12
Output m7z range : 366.000@ to 426.0008 Cut Level : .80 %
1575467 396.@1 398.81
188 . o)
N
9@ SN o}
o
80 N
Br
78 -
60
50
41 -
3@
ap 4 38e.98
o) 378.92
376.92
367.00
B i T T l 4 4! l v 1 T T 4+ ¥ ¥ + T T T T
370 375 380 385 338 335 409 45 410 415 420 425
m/z
[ Elemental Composition ] Page: 1
Data : X3-29-C19H13BrN203 Date 18-Sep-2012 11:58
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 1.03 min Scan#: (21,22)
Elements : C 19/0, H 13/0, Br 1/0, N 2/0, O 3/0

Mass Tolerance
Unsaturation (U.S.)

Observed m/z Int%
380.9759 18.4

382.9871 18.2
396.0113 99.2
397.0146 22.6
398.

0110 100.0

399.0143 20.8

Err [ppm / mmu]

+0.8 /

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
0.5 = 100.,0

U.S. Composition

+0.3
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"H NMR of Compound 39

cl
300 MHz, CDCl,

10 9 8 7 6 5 4 3 2 1 ppm

13C NMR of Compound 39

cl
75 MHz, CDCl,
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[ Mass Spectrum ]

Data : 7)-CISH13CIN203 Date : P6-Dec-2812 11:08
Sample: -
T:T:t::_Dlrect Ton Mode s EI+ Mass spectrum of Compound 39
TR - e T el OMe
BP : msz 352.@612 Int. : 56.57
Qutput m/z range : 322.2@0@ to 382.02092 Cut Level : 0.98 %
1186351 352.@6
186 i 0 <:_>
N
9@ = o}
b
8@ N
Cl
78
68 4
58
4B
354.86
38
'33?.04
20
10
323.85 l | 369.12
a- : T T T 4 T T 4 T - T e E ": T T
325 338 333 348 345 3se 355 368 365 378 275 380
[ Elemental Composition ] Page: 1
Data : 7j-C19H13CIN203 Date : 06-Dec-2012 11:00
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.98 min Scan#: (20,21)
Elements : C 19/0, H 13/0, C¢1 1/0, N 2/0, O 3/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
Observed m/z Int% Err[ppm / mmu] U.S. Composition
337.0384 2122 +1.1 / +0.4 14.5 C18 H10Cl1 N2 O3
352.0612 100.0 -0.9 / -0.3 14.0 CTl19H13 C1N20 3

353.0634 o e |

354.0590 34.5
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"H NMR of Compound 40
Cl

cl
600 MHz, CD,Cl,

11 10 8 6 5 4 3 2 1 0 ppm
13C NMR of Compound 40
Cl
o) :
N
5 (¢]
5
N
Cl
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[ Mass Spectrum ]

Data : X6-18-C1BH1@CI2N202 Date : 2B-Feb-2@13 17:19
Sample: -
r;a:r.:‘::—n”“t e s 1 P Mass spectrum of Compound 40
Spectrum Type : Normal lon [EF-Linear] cl
RT : .83 min Scant : (17,18)
BP : m’z 356.B122 Int. : 22.77
Output m/z range : 326.000@ to 386.0000 Cut Level : B8.0@ %
477425 356.81
198 o} Q
N
92 | x
s
8@ N
Cl
70
358.01
60 4
58
41
30
20
2 3z8.02 {l
: 330.02
i L T3 P SRR SO, 1 | 1 | PO IC SO
338 335 340 345 5@ 355 360 385 370 375 380 385
m’z
[ Elemental Composition ] Page:
Data X6-10-C18H10C12N202 Date 20-Feb-2013 17:19
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.83 min Scan#: (17,18)
Elements : C 18/0, H 10/0, Cl1 2/0, N 2/0, O 2/0

Mass Tolerance
Unsaturation (U.S.)

Observed m/z Int%
356.0122 100.0

357.0154 24.3
358.0108 64.9
359.011°9 14.1

360.0085 11.8

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
-0.5 - 100.0

Err [ppm / mmul
+0.9 / +0.3

U.S. Composition
14.0 C18 H10Cl 2N 20 2

S68



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

H NMR of Compound 41
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N
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13C NMR of Compound 41

75 MHz, CDCl4
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[ Mass Spectrum ]
Data : 7-mu-CISH14N202

Date :

12-Dec-2@12 15:18

Sample: -
Note : ~-
é:;zzr\:mn“;‘;zzt: Normal Ion [EF—Lmearion AR Mass SpeCtrUm of Compound 4
RT : 8.53 min Scan# : (11,12)
BP : msz 302.1854 Int. : 85.84
OQutput m /z range : 272.0902 to 332.09200 Cut Level : 0.88 % o]
1795998 382,11 N
198
N (0]
30 - i
80 -
70 -
5@ -|
58
4@
38
20
284,89
- 27411 ‘ 311,10
E_‘ | i f. 'L T J T T I l T T T T T
275 2680 285 299 295 3@e 3es 310 315 320 325 330
m/z
[ Elemental Composition ] Page: 1
Data 7-mu-Cl9H14N202 Date 12-Dec-2012 15:10
Sample: -
Note : -
Inlet Direct Ion Mode ET+
RT 0.53 min Scan#: (11,12)
Elements Cc 19/0, H 14/0, N 2/0, O 2/0

Mass Tolerance

Unsaturation (U.S.)

Observed m/z Int$

284.0945 &, 3
301.0973 10.7
302.1054 100.0
303.1086 24.4

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3

-0.5 - 100.0
Err[ppm / mmu] U.S. Composition
-1.6 / -0.5 15.0 €19 HI1I2 N2 O
-1.4 / -0.4 14.5 C 19 H13 N 2 O 2
-0.3/ -0.1 14.0 C1l9H14N20O2
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"H NMR of Compound 42
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[ Mass Spectrum ]

Data : 7Final-C2BH1BN202 Date : 12-Dec-2B812 15:25
Sample: -
I;‘»:?:t:;_]]wracl Do Miides o BT Mass spectrum of Compound 42
Spectrum Type : Normal Ion [EF-Linear]
RT : 8.43 min Scan# : (3,18)
B : msz 316.1289 Int. : 39.45 o /ﬁ44<<::::>
Output m7z range : 285.0000 to 346.0000 Cut Level : B.0@ % N
827269 FiEdd
108 x (o]
30 N7
80
70
BB +
58—+
40
38 |
20
298.11 31511,
Loy 288.13 \
- I - v l I ! T I T ] T T T T T
Eéﬂ 255 EéD 3as 318 315 328 325 33@ 335 348 3:32
[ Elemental Composition ] Page: 1
Data : 7Final-C20H16N202 Date : 12-Dec-2012 15:25
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.43 min Scan#: (9,10)
Elements : C 20/0, H 16/0, N 2/0, 0 2/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
Observed m/z Int% Err[ppm / mmu] U.5. Composition
298.1104 10,2 -0.8 / -0.2 15.0 C20H 14 N2 O
316.1209 100.0 -0.8 / -0.3 14.0 C20H16 N2 0O 2

317.1241 237
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"H NMR of Compound 43
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[ Mass Spectrum ]

Data : 7-nu=CI1SHI3BrN202 Date : 12-Dec-2812 15:15
Sample: -

Note : =

Inlet : Direct Ton Mode : EI+

Spectrum Type : Normal Ion [EF-Linear)

RT : 8.33 min Scan# : (7,8)

BP : msz 38@.8158 Int. @& 24,6

Mass spectrum of Compound 43

o )

1
418

Output msz range : 350.9208 to 410.0020 Cut Level : 8.00 %
5215@?385 L. Br. N (0]
A
98 N
80 +
78+
BB
58—
40
38 +
28 -
362.81 364.8@
18 | v
‘352.@2 J
EJII.IIL¢ y LL! . ; l ! .lr‘
350 355 360 365 370 375 388 389 3?‘!2 355 45@ 465
msz
[ Elemental Composition ] Page: 1
Data 7-nu-Cl9H13BrN202 Date 12-Deec-2012 15:15
Sample: -
Note : -
Inlet : Direct Ion Mode EI+
RT : 0.33 min Scan#f: (7,8)
Elements : C 19/0, H 13/0, Br 1/0, N 2/0, O 2/0

Mass Tolerance 1000ppm, 2mmu if m/z <

Unsaturation (U.S.) -0.5 - 100.0
Cbserved m/z Int% Err([ppm / mmu] U.Bs.
362.0058 10.3 +1.0 / +0.4 15.0
364.0025 10.4
380.0158 100.0 -0.6 / -0.2 14.0
381.0160 30.2
382.0145 98.2
383.0163 25.8
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H NMR of Compound 44
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[ Mass Spectrum ]

Data : 7-x1-C1SH13CINZ2O2 Date : 12-Dec-2@12 15:2@
Sample: -

Note : -

Inlet : Direct Ion Mode : EI+

Spectrum Type : Normal Ion [EF-Linear]
RT : B.53 min Scan# : (11,12)
BP : ms/z 336.8663 Int. : ?77.56

Qutput m/z range : 306.000@8 to 366.0800

Cut Level : B.08 %

1626559 336.97
188

92

B@ 4

70

6@ -

58—

48 +

38

2B

Mass spectrum of Compound 44

o

Cl x (0]

3
N

338.86

T T
3ze 325 33a 335

[ Elemental Composition ]

p—peer—— T T
348 345 350 355

Page:

Data 7-xi-C19H13CIN202 Date 12-Dec-2012 15:20
Sample: -

Note : -

Inlet : Direct Ion Mode : EI+

RT : 0.53 min Scan#: (11,12)

Elements : C 19/0, H 13/0, C1 1/0, N 2/0, O 2/0

Mass Tolerance

Unsaturation (U.S.) -0.5 - 100.0

Observed m/z Int% Err[ppm / mmu] U.s.
318.0558 12.0 -0.5 / -0.2 15.0
336.0663  100.0 -0.7 / -0.2 14.0
337.0683 28.6

338.0646 34.5

S76

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
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"H NMR of Compound 45

300 MHz, CDCl,

10 9 8 4 6 | 4 3 2 1 ppm

13C NMR of Compound 45

150 MHz, CDCly
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[ Mass Spectrum 1]

Data : X6-9-C23H14N202 Date : 28-Feb-2@13 17:14

1
380

Sample: -
Note : -
é;lii,jm"%;:?: T [ErfL.nearim Hed e Mass spectrum of Compound 45
RT : 2.78 min Scank : (16,17}
BP : msz 350@.1857 Int. 3 dd.93
Output m/z range : 320.000@ to 380.020020 Cut Level : @.98 %
837487 358.11
168
98 -
8@ -
a1
50
58
48
39
2e 3
10 -
349. lZ‘
B7IL L T T T T = l l Il T . Al T T T
320 a2s a3g 335 348 345 350 355 350 365 370 375
msz
[ Elemental Composition ] Page: 1
Data : X6-9-C23H14N202 Date : 20-Feb-2013 17:14
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.78 min Scan#: (16,17)
Elements Cc 23/0, H 14/0, N 2/0, O 2/0

Mass Tolerance
Unsaturation (U.S.)

Observed m/z Int%

321.1034 69.4 +2.0 / +0
322.1068 18.2
S50 . 1057 100.0 +0.5 / +0.
351.1100 25l

Err [ppm / mmu]

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
-0.5 - 100.0

U.S. Composition
.6 17.5 C 22 H13 N2 O
2 18.0 C23 H14 N2 0 2
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"H NMR of Compound 46

300 MHz, CDCl,

10 9 8 7 6 5 4 3 2 1 ppm

13C NMR of Compound 46

150 MHz, CDCly
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[ Mass Spectrum ]

Data : 7-lambdafC24g]ENEOE Date : 12-Dec-2B12 15:86
Sample: -
e s e Bl Bl Mass spectrum of Compound 46
Spectrum Type : Normal Ion [EF-Linear]
RT : 1.33 min Scan# : (27,28)
BP : msz 364.1215 Int. : 71.79
Qutput m/z range : 334.0000 to 394.8000 Cut Level : B.88 %
1585534 364.12
IEEW ;
98
8@
a3g. 12
78 4
6B +
58—
48
38
28 -
355.87 984'87
18 - 1
el Lt Dg e T80, _L,_,..HLI. R Y _ L,
3235 343 345 3518 2151 360 365 370 375 JéB 3é5 3;2
[ Elemental Composition ] Page: 1
Data : 7-lambda-C24H16N202 Date : 12-Dec-2012 15:06
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 1.33 min Scan#: (27,28)
Elements : C 24/0, H 16/0, N 2/0, 0 2/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0

Observed m/z Int% Err[ppm / mmu] U.S. Composition
3351190 74 .4 +1.7 / +0.6 7.5 E 23 H15 N 2 O
336.1028 20, +1.1 / +0.4 17.5 C23 H14 N O 2

342.1367 44 .

3%} \) =)

343.1390 b

355.0659 10.

)]

364.1215 100.0 +0.9 / +0.3 18.0 C 24 H1l6 N2 O 2
365.1245 270

384.0671 12.8
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H NMR of Compound 47

300 MHz, CDCly
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[ Mass Spectrum 1

Data : 7-10ta-C23HI3BrN202 Date : 12-Dec-2@12 14:5@
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+ Mass spectrum of Compound 47
Spectrum Type : Normal lon [EF-Linear]
RT : 8.78 min Scan# : (16,17)
BP : mrz 430.8162 Int. : 28.4!
Output m/z range : 398.0208 to 458.0008 Cut Level : B.8@ %
616793 430.82

\rekl 42882

90

82

7@+

50 -

401.81

50—

30

20

4éﬂ 465 4;8 4]15 4éB 42’5 ) 438 ’ 4;5 4‘;21 4‘;5 4éB 45‘5

[ Elemental Composition ] Page: 1
Data : 7-iota-C23H13BrN202 Date : 12-Dec-2012 14:50
Sample: -
Note : -
Inlet : Direct Ion Mode : EI+
RT : 0.78 min Scan#: (16,17)
Elements : C 23/0, H 13/0, Br 1/0, N 2/0, 0 2/0
Mass Tolerance : 1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
Unsaturation (U.S.) : -0.5 - 100.0
Observed m/z Int% Err[ppm / mmu] U.S. Composition

399.0136 55.8 +0.7 / +0.3 17.5 € 22 H12 EF N 2 ©

400.0146 14.2

401.0122 53,7

402.0103 13.8 -6.5 / -2.6 16:.5 €22 H 13 BEN @ 2
428.0163 98.5 +0.6 / +0.3 18.0 C23 H13 Br N2 O 2
429.0192 28.4

430.0162 100.0

431.0219 25 43
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"H NMR of Compound 48

300 MHz, CDCly
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13C NMR of Compound 48

75 MHz, CDCl3
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[ Mass Spectrum ]
Data : 7-kappa-C23H13CIN2O2

Sample: -
Note : -
Inlet :

RT : 8.73

Direct
Spectrum Type :

min

BP : msz 384.8664
Qutput m7z range :

Liggar
90
80
70 4
50

50+

38

20 4

a-ls

357.28

(15, 18)
: 55.62
354.00@0 to 414.0008

Ion Mode : EI+
Normal Ion [EF-Linear]
Scan# :
Int.
Cut Level

: 12-Dec-2@12 14:5B

: 0.98 %

Mass spectrum of Compound 48

384.97

386.07

365

T
36@

T
37e

[ Elemental Composition ]
: 7-kappa-C23H13CIN202
Sample: -

Data

Note
Inlet
RT :

: Direct

0.73 min
C 23/0, H 13/0, C1 1/0, N 2/0, O 2/0

Elements
Mass Tolerance

Unsaturation (U.S.)

Observed m/z Int%

355

356.
357 .
384.
385.
386.

.0641
0670
0620
0664
0701

0662

62

16.
21
100.
26.

35«

o

6

+0.7 /

-0.4 /

T
375

Err [ppm / mmu]
+0.

=0

2

1

T T =T
380 385 330 385

Date 12-Dec-2012 14:56
Ion Mode : EI+
Scan$f: (15,16)

1000ppm, 2mmu if m/z < 2, 3mmu if m/z > 3
-0.5 = 100.0

U.S. Composition
17:5 © 22 H12 €L N 2 O

18.0 TZ23 HI3 ECL N2 @ 2
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X-ray crystal data for compound 39

Table 1. Crystal data and structure refinement for No10.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 28.33°
Absorption correction
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

No10

C19 Hi13 CI N, O5
352.76

200(2) K
0.71073 A
Monoclinic
P2(1)/c

a=12.3101(17) A a=90°.
B= 97.891(3)".
c=14.675(2) A v =90°.

b = 8.8146(13) A

1577.3(4) As

4

1.486 Mg/m3

0.264 mm!

728

0.28 x 0.20 x 0.17 mm3
1.67 to 28.33°.

-16<=h<=16, -7<=k<=11, -19<=I<=18

11357

3924 [R(int) = 0.0464]

99.8 %

None

Full-matrix least-squares on F2
392410/ 228

1.079

R1=0.0498, wR2 = 0.1131
R1=0.1194, wR2 =0.1728
0.414 and -0.531 e. A
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Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x 103)
for No10. U(eq) is defined as one third of the trace of the orthogonalized Ui tensor.

X y z U(eq)
N(1) 3082(2) 4670(3) 6793(2) 33(1)
C(1) 2245(2) 3673(4) 6952(2) 34(1)
o) 2137(2) 3121(3) 7688(1) 43(1)
C(2) 2965(3) 5123(4) 5863(2) 37(1)
0(2) 3578(2) 5975(3) 5544(2) 49(1)
C(3) 1958(2) 4340(3) 5411(2) 32(1)
C(4) 1546(2) 3477(3) 6050(2) 32(1)
C(5) 589(2) 2588(3) 5815(2) 32(1)
C(6) 134(2) 1624(4) 6426(2) 37(1)
C(7) -780(2) 788(4) 6101(2) 42(1)
C(8) -1279(2) 930(4) 5183(2) 42(1)
C(9) -857(3) 1874(4) 4593(2) 39(1)
Cl(1) -1482(1) 2022(1) 3465(1) 51(1)
C(10) 122(2) 2730(3) 4878(2) 34(1)
N(2) 533(2) 3607(3) 4236(2) 38(1)
C(11) 1448(2) 4394(4) 4484(2) 36(1)
C(12) 1892(3) 5300(4) 3763(2) 45(1)
C(13) 3901(2) 5237(4) 7500(2) 35(1)
C(14) 3593(2) 6059(4) 8221(2) 37(1)
C(15) 4360(2) 6560(4) 8935(2) 36(1)
C(16) 5462(2) 6231(4) 8919(2) 37(1)
0O(3) 6283(2) 6651(3) 9594(2) 48(1)
C(17) 5967(3) 7350(4) 10398(2) 49(1)
C(18) 5777(3) 5448(4) 8180(2) 46(1)
C(19) 5000(3) 4931(4) 7478(2) 45(1)
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Table 3. Bond lengths [A] and angles [°] for No10.

N(1)-C(L) 1.398(4)
N(1)-C(2) 1.411(4)
N(1)-C(13) 1.433(4)
C(1)-0(1) 1.208(3)
C(1)-C(4) 1.487(4)
C(2)-0(2) 1.204(4)
C(2)-C(3) 1.493(4)
C(3)-C(4) 1.359(4)
C(3)-C(11) 1.419(4)
C(4)-C(5) 1.417(4)
C(5)-C(6) 1.406(4)
C(5)-C(10) 1.420(4)
C(6)-C(7) 1.374(4)
C(6)-H(6) 0.9500

C(7)-C(8) 1.408(4)
C(7)-H(7) 0.9500

C(8)-C(9) 1.354(5)
C(8)-H(8) 0.9500

C(9)-C(10) 1.435(4)
C(9)-CI(1) 1.733(3)
C(10)-N(2) 1.369(4)
N(2)-C(11) 1.330(4)
C(11)-C(12) 1.488(4)
C(12)-H(12A) 0.9800

C(12)-H(12B) 0.9800

C(12)-H(12C) 0.9800

C(13)-C(14) 1.378(4)
C(13)-C(19) 1.384(4)
C(14)-C(15) 1.383(4)
C(14)-H(14) 0.9500

C(15)-C(16) 1.391(4)
C(15)-H(15) 0.9500

C(16)-0(3) 1.365(3)
C(16)-C(18) 1.385(4)
0(3)-C(17) 1.433(4)
C(17)-H(17A) 0.9800

C(17)-H(17B) 0.9800
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C(L7)-H(17C) 0.9800
C(18)-C(19) 1.384(4)
C(18)-H(18) 0.9500
C(19)-H(19) 0.9500
C(1)-N(1)-C(2) 111.1(2)
C(1)-N(1)-C(13) 124.0(2)
C(2)-N(1)-C(13) 124.7(3)
O(1)-C(1)-N(1) 125.2(3)
0(1)-C(1)-C(4) 128.9(3)
N(1)-C(1)-C(4) 105.9(2)
0(2)-C(2)-N(1) 124.5(3)
0(2)-C(2)-C(3) 130.0(3)
N(1)-C(2)-C(3) 105.5(3)
C(4)-C(3)-C(11) 121.5(3)
C(4)-C(3)-C(2) 108.6(3)
C(11)-C(3)-C(2) 129.9(3)
C(3)-C(4)-C(5) 121.2(3)
C(3)-C(4)-C(1) 108.9(3)
C(5)-C(4)-C(1) 129.9(3)
C(6)-C(5)-C(4) 124.7(3)
C(6)-C(5)-C(10) 121.8(3)
C(4)-C(5)-C(10) 113.5(3)
C(7)-C(6)-C(5) 118.8(3)
C(7)-C(6)-H(6) 120.6
C(5)-C(6)-H(6) 120.6
C(6)-C(7)-C(8) 120.9(3)
C(6)-C(7)-H(7) 119.6
C(8)-C(7)-H(7) 119.6
C(9)-C(8)-C(7) 120.7(3)
C(9)-C(8)-H(8) 119.6
C(7)-C(8)-H(8) 119.6
C(8)-C(9)-C(10) 121.1(3)
C(8)-C(9)-CI(1) 119.9(3)
C(10)-C(9)-CI(1) 119.0(3)
N(2)-C(10)-C(5) 125.3(3)
N(2)-C(10)-C(9) 118.1(3)
C(5)-C(10)-C(9) 116.6(3)
C(11)-N(2)-C(10) 119.1(3)
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N(2)-C(11)-C(3) 119.4(3)
N(2)-C(11)-C(12) 117.8(3)
C(3)-C(11)-C(12) 122.8(3)

C(11)-C(12)-H(12A) 1095
C(11)-C(12)-H(12B) 1095
H(12A)-C(12)-H(12B) 1095
C(11)-C(12)-H(12C) 1095
H(12A)-C(12)-H(12C) 1095
H(12B)-C(12)-H(12C) 1095

C(14)-C(13)-C(19) 119.6(3)
C(14)-C(13)-N(1) 119.9(3)
C(19)-C(13)-N(1) 120.5(3)
C(13)-C(14)-C(15) 121.2(3)
C(13)-C(14)-H(14) 119.4
C(15)-C(14)-H(14) 119.4
C(14)-C(15)-C(16) 119.2(3)
C(14)-C(15)-H(15) 120.4
C(16)-C(15)-H(15) 120.4
0(3)-C(16)-C(18) 116.3(3)
0(3)-C(16)-C(15) 124.0(3)
C(18)-C(16)-C(15) 119.7(3)
C(16)-0(3)-C(17) 117.1(2)

0(3)-C(17)-H(17A) 109.5
0(3)-C(17)-H(17B) 109.5
H(17A)-C(17)-H(17B) 109.5
0(3)-C(17)-H(17C) 109.5
H(17A)-C(17)-H(17C) 1095
H(17B)-C(17)-H(17C)  109.5

C(19)-C(18)-C(16) 120.6(3)
C(19)-C(18)-H(18) 119.7
C(16)-C(18)-H(18) 119.7
C(18)-C(19)-C(13) 119.8(3)
C(18)-C(19)-H(19) 120.1
C(13)-C(19)-H(19) 120.1

Symmetry transformations used to generate equivalent atoms:
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