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Figure S1. ORTEP drawing (30%) of the crystal structure 4i
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Figure S2. ORTEP drawing (30%) of the crystal structure 4ab
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Figure S3. ORTEP drawing (30%) of the crystal structure 4af

Table S1. Crystal data parameter for compound 4i, 4ab and 4af.

4i 4af 4ab
Formula unit C19H15BrCINO, C4H17Br,NO, Cy5H20BrNO,
Formula wt. 404.68 511.20 446.33
Crystal system Monoclinic Monoclinic Monoclinic
T [K] 296 296 296
a[A] 31.317(11) 13.498(2) 13.333(2)
b [A] 6.319(2) 15.224(2) 15.334(2)
c [A] 19.015(6) 10.0932(15) 10.1707(15)
C [ 90 90 90
[ 116.170(8) 105.787(4) 105.845(4)
] 90 90 90
Volume [A3] 3377(2) 1996.0(5) 2000.4(5)
Space group C2lc P 2i/c P 2i/c
VA 8 4 4
Refins. Collected 1940 3656 3323

R1 [1>25(1)], wR2

0.0824, 0.1673

S3

0.0888, 0.1709

0.0846, 0.1707




GOF 1.014 1.025 1.076

CCDC Reference NO. 1834908 1834907 1834909

S4



w0 Mo swr~wvwoo o COMMMHN©O®O T VWY o
o HN AM®© AR 0 o TEONMOHATE AT ~O =
~< O O WONHO N W ANV DTOD T M =)
s < A MmO mMm®mN oo O~ TS T 000D @
® @ e N a a 0o OOOOOMMNNNNNN -

T T T T T T T T T T T T T

T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

AT W

T
4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
g B 5 CH-D BN
- | [=leaf~ - - - - ol -
1 -
H NMR of 4a in CDCl;
O
| H' J
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

¥C NMR of 4a in CDCl;4

S5



67T0"

VAN

MOMMOMMOOMMONNNNNN

Ve

J

55

T

T

ppm

0.5

:

6.0

6.5

7.0
3|3

"

0
3 |8

o |

LEE"FE—

T6L78E ——

LI LE—

LFO"BG ——

ST 69—

BLT 0B—

ZEL Q9T —

ppm

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

180

3¢ NMR of 4b in CDCl;

S6



e VR SV

oW
oo
< o
oo
00

e

SN\ ==

L e

)

T

ppm

0.5

™
-
-

:

3.5 3.0 25 2.0
n
Q

4.0

4.5

8.0 7.5 7.0 6.5 6.0 5.5

©
]
=]

L

|

-
Q
-

|

-
Q
-

|

'H NMR of 4¢c in CDCl,4

o
=
-

hj
a
o

F

Et

f=]
Q
-

01Z" bz —

LF9 8z —

16L7 97—

9b8" LG —

TLT§9—

S66°6L—

00L7 99T ——

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

180

13C NMR of 4c in CDCl;

S7



proae="

o}
O NMe

(0]

Ry,

T T T

815 810 715 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 pPpm
5 58858 | HE 28 BE@
'H NMR of 4d in CDCls;
S\ | |
(6]
LN )we
(0]
—l oLl
17‘0 1&0 1;0 1&;0 1!1’.0 150 11|0 160 96 8‘0 7|0 SIO 5:0 4‘0 SIO 2I0 16 ppm

3¢ NMR of 4d in CDCl;

S8



TN N NN

e e e R T R T N S R e e )

.v.'

e e e

NN

o -

ppm

-3
@
=

7.5
vw
<
o

4%

3|

'H NMR of 4d in CDCl,

rar 1z —
BOE FE—

6L BT —

L8O LE—

EGT 85—

Zk0" 59—

POt 08—

£99°99T—

80

L 11‘ IIHH

L

ppm

10

20

60 50 40

70

170 160 150 140 130 120 110 100 90

180

3C NMR of 4e in CDCl,

S9



E
o
- e
'z}
=]
(=]
9LFT'T F -
m,i.ﬁV -
g6tz 1— il
9pes T "
£L96° 1 L R—
mim;v — _SI'}
€885 T =5}
2081 Oé
]
0
]
TEZ8 Z~
£6£8°2 - =80k
sov8 2 [ o
(]
LPED'E =
ZPVEE —
vpmw.mv L@ 0K Q
8997 € « w
LOLLTE~ J—
. 60°}
6L6LE —bur
me.m\ \M =
b
[ w2 Y—
- o
o
. =
S060°¢ | R
anmz.mv b [@C t W 69°9TT-——
Lw I
0 —
o
]
- L@
o TR ©
‘L
L FR o
. ~ o
me ﬂw o gt
e o =z T ECIN o
;N —80°1
‘L
. o -1nL
" Lo =0
‘L
L v
8 SR
‘8
‘8

T
-125 -130 -135 -140 ppm

S10

-120

=110 -115
F NMR of 4f in CDCl,

-105

-100




cez Pz —
09 87—
178 9p—
896 LS —
162769 —
BTT 08—
90" 7T
e vIT
TrosTT
B8G°GTIT
6T 12T
mN.HNﬂ/
g9zt —
BEHZT —
06821
mm.omﬁw
7870€T
PrUZET
BLTZET
68°ZET
¥6 ZET
R
8L BET —
£L7 09T —
197997 —

O NF
(0]

|

L

60 50 40 30 20 10 ppm

70

160 150 140 130 120 110 100 20

170

13C NMR of 4f in CDCl,4

geBT”
Leog:”
9eZZ"
9TET
2zes”
09EG”
€L9G6°
TLLS”
vZT9”
zaTe”

966L"
rLOE"
EETE”
TTER”
oLve'
6758"
LA
GELY"
SLBF”
869L"
€T6L”
TLOE"
8z1e”
66v8”

£620°

69£0°G

68Z6"
E9E6 "
STG6"
68%6°
L360"
oroT”
3 TR
I61S"
7296"
SZ19°
TGT9”
TTES”
9£€9”
L6¥9"
2259 °
0876 "
8996
60TF"
GEET”

T
T
T
T

S

O S 0000

O N—{ )-OCH,

.

ppm

T
0.5

15 1.0

L

2.0

T
2.5

T

3.5
ﬁrm
L]

'H NMR of 4g in CDCl4

|

«
Q
Ll

T T
4.5 4.0

T
5.0
"ﬁ
<

55

T
6.5 6.0

o
O?
-

T
7.0
mkr
a
=

{ |

E

S11



P9z e —

SGL"BE—

1607 LE—

PEG GG —
966°LE —

6LT G9—

067708 —

169 95T —

9BE IIT—

L]

{

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

30

3C NMR of 4g in CDCls

TE66 "
6550
090"
TLLOD®
T180°
PLED”
Leve”
S6eST”
8F9v"
6089°
1989°
6198"
TEBE”
ggge”
L08E"

w

e

VN

MeO
OO

A

4.0 3.5
uﬁ r
Q

4.5

]

B

|

]
=]

|

'H NMR of 4h in CDCl;

‘ﬁ
o
=

|

L

3 )

|

S12



SOT P ——

9E9 BT ——

£¥8°9F —

50865 ——
ZHS LS —

£GE' G99 —

LT0 08—

o
-
©
=1

W T

PP GPT——

o

80

|

L

INani

60 50 40 30 20 10  ppm

70

170 160 150 140 130 120 110 100 90

180

3¢ NMR of 4h in CDCl;

995811
£08T"
¥BBT"
G96T"
oesz”
¥8E9”
68¥9"
£E199°
§5699°
PEBY”
GE6L”

STLL”
oeLL”
ZseL”
azog”
8878"
59z8°
SSvP”
L8gy”
088%"
T18%"
L06¥%"
06"
FeeL”
LET8"
Z9EB'E
SLGB'E

2820°c
050" 5>

T

ppm

4.5

I~
Q
—

6.5 6.0 5.5

7.0

=
e
-

4

8

(=
(=]
-

'"H NMR of 4i in CDCl,

S13



ST T —
809787 —

619°9%

EEG LG —

§97°69 —

BLE 6L ——

209°99T—

I

30

|

IJI‘“’H\

ppm

10

20

170 160 150 140 130 120 110 100 90 80 70 60 50 40

180

13C NMR of 4i in CDCls;

ppm

6.0 55 5.0 45 4.0 3.5 3.0 2.5 2.0
'H NMR of 4j in CDCl,

6.5

S14



090° 9 ——

8882 —

108° 9y —

ELE LS —

86T "S9 —

898°6L—

Ve

€66°991

l

|

QL

T

T T T T T
150 140 130 120 110

160

T

170

ppm

60 50 40 30 20 10

70

20

100

180

3C NMR of 4j in CDCls4

90E2T 2T
BSEZ T
c -z

E0TE"

S8¥Z

TITE"
EGLG”
ZZEY"
£E6¥9°
c199”
6LLY"

gLIE"
SOZE"
TZEE"
EovE”
srve"
666E”
L6Z9"
L8S9"

MK

T

1.5 1.0 0.5 ppm

2.0

3.5 3.0

4.0
mj
e
o

1

o
(=]
-

|

'"H NMR of 4aa in CDCl,

6.0 5.5 5.0

6.5

7.5 7.0
FF-TQWﬁ
===
| —||—

el |

S15



A\

{

ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

0

13C NMR of 4aa in CDCl;

ppm

ppm

6.0 5.5 50 45 40 35 30 25 20 15 1.0 0.5

6.5

7.0
ér
{r
I

8.0 75

)|

8.5

©
Q
-

3|

©o
Fq
-

!

N (¢
ol (N
- N

|

'H NMR of 4aa’ in CDCl;

A
°J
3

e

g |

o
Q
-

f

S16



-116.44

T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

F NMR of 4aa’ in CDCl,

=
e

=
0
=

85.740

—65.579
——58.633
——50.956

27.879

0]
(L=
&

el lelhu NN |

T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

3¢ NMR of 4aa’ in CDCl,

S17



6602°2
DSN.N/
mmmu.m/
§0Z€ 7 —x
9516°2
L8hS T

—

L809°Z—#F
0929°¢
9LEY T
6769°2

2LI9”

0L62°F
S0TIE P
£0Z€" Y
8EEE"D
P—
29%9 v

GE60°

L
"L
G921 L
ELVT L
GETT L
1612 L
98LT L
00LS"L
GGG L
LL8S L
0L09°L
L929°L
€629°L
Zrr9L
SLP9 L
[44° 8
T2L9 L
0220°8
L6ED 8
vz

S

1.5 1.0 ppm

2.0

3

ol
-

:

i

MJM L

fed
o
-

25

|

[Yed

:

3.0

3.5

4.0

[

4.5
g

[=]

||

-

|

'H NMR of 4ab in CDCl;

5.0

5.5

6.0

6.5

7.0
53

:

o
-

|

s

75
..Y.n
~|e
ol

3 |

8.0
o

[=]

T

€707 1z —

076" LE—

068706 —

BOG 85—

res 99—

TS S8 —

S22

10 ppm

20

30

40

50

60

70

160 150 140 130 120 110 100 a0 80
13C NMR of 4ab in CDCl,
S18

|

170

180




ppm

1.0 0.5

1.5

©

)

™~
-

|

=

3.5

4.0

4.5
St
'"H NMR of 4ac in CDCl,

=]
o

ToTTsTTTTT T
5.0

5.5

6.5 6.0

B
7.0
<
3|5
(=18

=

f

Q
-

-
7.5
ﬁﬁﬁ
olalg
||

8.0
-
g|g

F

-

o
<
-

8.5

L e

pLL”

961" 02—

£26°LE—

L9 Ly —

FOLTLE—

90E° 59—

757 58—

698 LTT

zro-zer

98L°TCT

816°FET

689671

€98 mﬁ/

916 LZT

L60°6ET

669 ﬁmAH”H

£9€°TET

BT ZET

05F EET

667" TET

9567 £€T

SoL mmﬂt\\w

Totrert
vt

69T —

ppm

60 50 40 30 20 10

70

| L |
160 150 140 130 120 110 100 90 80
13C NMR of 4ac in CDCl,
S19

170

180




Spoe T
YereTl

\/

¥0B8Z T
06z ¢
Z86Z'Z
9E18°2
£gzete
LIPS E
LV6S 2
BETS T
LTES T
E5P9°C
G159 2

Ve

0Z0E"F
LEDE"F
Z9TE P
0FZE" b
£828°F
12
i
i

96EE"
6029"
66F3"

NS

il

ppm

0.5

@ ||
[=1i=}
- N

f

be s

8.5

'H NMR of 4ad in CDCl;

0EE " GT—

LG6 LT~

pGETBE—"

LGB0 —

6EGTBG —

PTG —

[as
L9LTERT

86F°G9T——

|I.||

30

ol

ppm

10

20

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40

190

13C NMR of 4ad in CDCl,

S20



0LeT”
0912"
0see”

[
VZEE”
1628°
0TLS”
988G°
LELY "

SpoE”
0gtE"
8Lze"
ETPE"
00€9°
66833°

ZI6L"
S86L"
EVIB”
L1Z8"
ZLzo®
LFED"
£LLO"
¥OTT"
ETET"
B8FST"
EILT"
LGLT"
T8LZ"
6995
6L8G”
£€669°
9ZL9"
SPZ0°
08z0”
LOPO"
9rr0”
T0EE"
ZEVE"
BZSE"
BG9E"

@ 0000 W 0000 W @ M -

Orr
o

2

Et

ppm

7.0

ppm

0.5

2.5 2.0 15 1.0

3.0

5.0 4.5 4.0 3.5

55

6.0

6.5

22

|

3

I [5

o
(=]
-

'H NMR of 4ad’ in CDCl,4

06" 9TL-—

-40 -60 -80 -100 -120 -140 -160 -180 ppm

-20

F NMR of 4ad’ in CDCls;

S21



|

O

O NF

Et

b MHIL I | ] L

=T
180

T
170

T

160

T

T R N N N T N T T
150 140 130 120 110 100 90 80 70 60 50

13C NMR of 4ad’ in CDCls;

8.5

8.0

7.

4% gt

T T T T T T T

T
6.5 6.0 5.5 5.0 4.5 4.0 3.5 20 1.5 1.0 0.5 ppm

T T
3.0 25
ol e

'H NMR of 4ae in CDCl;

S22



PET CIT-—

nnmr

T T T T T
=40 -h0 =R0 =100 =120 =140 =160 =180 =200

T
=20

F NMR of 4ae in CDCl,

ZL8 LE—

r9£°8S

GE9 G —

L6z 58—

||

A

I

Ly

10

20

T
30

40

T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50

170

ppm

160

0

3C NMR of 4ae in CDCl;

S23



NN~ VITANANNTANOD OO0 N ] MOANT O WM
HONTITDROM®D O TP DN DN R R RN NETONE o ®©
AOTNDMHO®E O TN MO N THTMO HIO T RNO T MmN R
NNOOWWOO T T < TN wwmmm VOO NNNN N
B e e e e i i s« NN NN NG c

T T T T

T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 ppm
Blel 5 3lfs g
Ol | mmnl ™ = ~N o~ : o
1 .
H NMR of 4af in CDCl;
NS/ o
(0]
Lo
0 O Br
| | ’ ‘ H“ ‘ | ‘ | ‘ 1|
T T T T T T T T T T T T T T T T T T
0 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm

13C NMR of 4af in CDCl,

S24



689€°T
998€° T
PrOVCT

\'%

mONN.N
mwmm.N/
£EVSZ T —=

988z°z—"
L95S°2
mc»m‘wmww
80L9°2

Lzee"y
8To6 T
zL6e v—"
9TEY P —
9099 ="

6LYT"
€EGT"
S8LZ"
09ze”
697E"
pSSET
0T9% "
PLLY "
11
766G
6209°
(A4l
(44 &0
G869 °
VELE”
Pv66°
LTEO"
€670°
9582
9LoE"

k==

0000 [~ [~ I~ [~ [~ [~~~ [~~~

nl

'H NMR of 4ag in CDCl,

ppm

80 75 7
Q|| (R
=l lol+~lalc

7

ZEE'FPT—

088 LT —

TE6 06—

£LZ° 85—

LS50 T9—

LOL G —

T8G 58—

067" G9T—~_
29T 99T—"

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

180

3C NMR of 4ag in CDCl,

S25



866T"
¥G9T”
-7
8TZLE"
£E6E"
LOoLw”
FoLY "
LZEY "
I
Z2096°
6086"
909"
0859°
£EE0”
G0s0*
06gz"
0LOE"

ppm

0.5

1.0

1.5

fl

|

3.0

'H NMR of 4ah in CDCl;

6.0

6.5

7.0

o

75
F?Tm
ail=

-
-
&*
o

T
8.0
cj

c

f

-

N

@ w® s
8.5

81629~ ——

-120 -140 -160 -180 -200  ppm
S26

-100

-80

F NMR of 4ah in CDCl,

-60

-40

-20




§5.517

—65.918
2

28.025

—58.380

JIWH'l | HJ L

T T
0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

13C NMR of 4ah in CDCl,

S27



