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Figure S1*H NMR spectrum of substrate for 1i
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Figure S2 *C NMR spectrum of substrate for 1i
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1 Data File Name C:/Users/ Dr. Sangit Kumar/ Desktop/ Sangit-
AK-5-215-R/ 2f fid ~
2 Tite Sangit-AK-5-215R o
C13CPD CDCI3 / opt/ topspin/ nmrsu/ Sangit/ Zz c
JAN15 nmrsu Dmx_
3 Origin Bruker BioSpin GmbH T
4 Owner nmrsu w m
5 Solvent CDCI3
6 Pulse Sequence 2gpg30
7 Acquisition Date 2015-01-01723:28:45
8 Modification Date
9 Temperature 298.2
10 Number of Scans 300 ‘ _ ' —yﬁ:
11 Spectrometer Frequency 100.61 S |\ PR | o S | W, e g F}»
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9 - . T ¥ A— AT - r | - -
14 Nudeus 13C 134 133 130 129 128 127 126
15 Acquired Size 32768 f1 (ppm)
16 Spectral Size 65536

T T L) T T Y T 1 \ T v, T T ] T T L) T T v T T ¥ T ] T v T 14 T T L] T T
210 200 190 180 170 160 150 140 130 120 :w ( Hovo a0 80 70 60 50 40 30 20 10 0
1 (ppm

S3



Figure S3 'H NMR spectrum of 4-methyl-2"-nitro-5-(trifluoromethoxy)-[1,1'-biphenyl]-2-ol

(substrate for 1j)
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Figure S4 *C NMR spectrum of substrate for 1j
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Figure S5*H NMR spectrum of substrate for 11
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Figure S6 *C NMR spectrum of substrate for 1l
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Figure S7 *H NMR spectrum of substrate for 10
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Figure S8 *C NMR spectrum of substrate for 10
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Figure S9 *H NMR spectrum of substrate for 1q
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Figure S10*C NMR spectrum of substrate for 1q
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C13CPD CDCI3 / opt/ topspin/ nmrsu/ hed
Sangit/ DEC14 nmrsu 02
3 Origin Bruker BioSpin GmbH O Z
4 Owner nmrsu
5 Solvent CcDClI3
6 Pulse Sequence zgpg30 W o
7 Acquisition Date 2014-12-17T15:09:27
8 Modification Date
9 Temperature 298.3
10 Number of Scans 256 7 _
11 Spectrometer Frequency 100.61 _ ,
12 Spectral Width 24038.5 { / »i
A WL oA W
13 Lowest Frequency -1958.9 L. (e{?{,.?é;blf? ?QJ N 1}.{__....}.
14 Nudeus 13C
15 Acquired Size 32768 T T T
pemiaas f1 (ppm)
I Y 1 v 1 M 1 T 1 I L 1 4 1 1 ] 1 L I 14 1 1 ] ] T T 1 Ll
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

S11



Figure S11'H NMR spectrum of substrate for 1r
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Figure S12*C NMR spectrum of substrate for 1r
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5 Solvent CDCl3 z
6 Pulse Sequence zgpg30
7 Acquisition Date 2014-11-27T22:12:30 T
8 Modification Date o) O O
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Parameter Value

1 Data File Name D:/NMR/ Arylation of
phenol/ Sangit-AK-5-17/ 1/
fid

S14

Figure S13'H NMR spectrum of 1a

2 Title PROTONRO CDCI3 / opt/
topspin/ nmrsu/ Sangit/
OCT13 nmrsu H2

3 Origin Bruker BioSpin GmbH O z
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5 Solvent CDCI3 T
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Figure S14*C NMR spectrum of 1a
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Figure S15'H NMR spectrum of 1b
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Figure S16 *C NMR spectrum of 1b
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6 Pulse Sequence 2gpa30 o
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Figure S17 *H NMR spectrum of 1c
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Figure S18 *C NMR spectrum of 1c
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4 Owner nmrsu
5 Solvent CDCi3 -
6 Pulse Sequence zgpg30 W w
7 Acquisition Date 2014-11-14T19:54:18
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9 Temperature 298.2
10 Number of Scans 512
11 Spectrometer Frequency 100.61 _
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13 Lowest Frequency -1958.9 \7
14 Nudeus 13C L™ /s\«\,l?w | NNy /,2.2
15 Acquired Size 32768
16 Spectral Size 65536
T T T T T
131.5 130.0 129.5 26.0
f1 (ppm)
1 T S Ll 1 . 1 1 y 1 1 » ] I L] T ] 1 v ] 1 \ T \ 1 ] \ 1
200 190 180 170 160 150 140 130 120 110 . ﬁ“_.oov 90 80 70 60 50 40 30 20 10
1 (ppm

S19



Figure S19'H NMR spectrum of 1d
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S21

Figure S20*C NMR spectrum of 1d

<+ ~ O = =+ oV OO0
o = =0 R3] ~ 0 00 o — O - =
— o — 00 A5 — = 0 Qe a9 =
wv =T T~ i) NN — — o~ O <+ — —
= —_——— — —_— = — = = = o oon o
_ o ST o0 1 M ~ Vo
Parameters
Lnd o = o~
Parameter Value o = o L]
— = v n
o™ o™ a) ™
1 Data File Name H:/ Dibenzofuran synthesis/ Sangit-MS- .ﬂ b s b
AD-01-07/ 2/ fid
2 Title Sangit-MS-AD-01-07
C13CPD CDCI3 / opt/ topspin/ nmrsu/ Sangit/ N
SEP14 nmrsu W
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent coci3 T
6 Pulse Sequence zgpg30 (@) O
7 Acquisition Date 2014-09-25T15:13:31
8 Modification Date
9 Temperature 298.2
10 Number of Scans 512 L ﬁ? | _
11 Spectrometer Frequency 100.61 s ,...{Ji.{ AP o Ny, ! _,,5?))( i s\ Lo
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9 : . . : . . .
14 Nurlein 15 1320 13151285 128.0 1265 126.0 125.5
15 Acquired Size 32768 f1 (ppm)
16 Spectral Size 65536
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Parameters
Parameter Value
Data File Name C:/Users/ Dr. Sangit Kumar/ Desktop/
Sangit-MS-269-R/ 1/ fid
Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ [N
Sangit/ SEP 14 nmrsu O W
Origin Bruker BioSpin GmbH
Owner nmrsu
Solvent CDCI3 T
Pulse Sequence zg30 ®) O L
Acquisition Date 2014-10-01T06:06:42
Modification Date
Temperature 298.3
Number of Scans 16
Spectrometer Frequency 400.13
Spectral Width 8196.7
Lowest Frequency -1713.7 s
Nudeus 1H
Acquired Size 32768
Spectral Size 65536 ) S
7.20 6.95 6.90
f1 (ppm)
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Figure S21'H NMR spectrum of 1e
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Figure S22 *C NMR spectrum of 1e
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Parameters
Parameter Value
1 Data File Name H:/ Dibenzofuran synthesis/ for
pub/ Sangit-MS-269-R/ 2/ fid
2 Tite Sangit-MS-269R unn/_
C13CPD CDCI3 / opt/ topspin/ =
nmrsu/ Sangit/ NOV 14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu T
5 Solvent cocl3 @] O L
6 Pulse Sequence 2gpg30
7 Acquisition Date 2014-11-11T12:39:49
8 Modification Date
9 Temperature 298.2
10 Number of Scans 139
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
T H 1 T ] 4 1 1 Y 1 I ' 3} 1 1 N T T 1 1 1 T 1 1 I 1 1
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f1 (ppm)
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Figure S23'H NMR spectrum of 1f

Parameter

1 Data File Name
2 Tite

3 Origin

4 Owner

5 Solvent

6 Pulse Sequence
7 Acquisition Date
8 Modification Date
9 Temperature

10 Number of Scans

Parameters
Value
H:/ Dibenzofuran synthesis/ Sangit-
Ms-266/ 1/ fid
PROTONRO CDCI3 / opt/ topspin/
nmrsu/ Sangit/ SEP 14 nmrsu
Bruker BioSpin GmbH
nmrsu
CDCI3
2930
2014-09-25T05:38:10

298.3
16

11 Spectrometer Frequency 400.13

12 Spectral Width

13 Lowest Frequency

14 Nudeus
15 Acquired Size
16 Spectral Size

8196.7
-1713.7
1H
32768
65536

L
O NH,
Br

7.4 7.3 7.2

——
—

o ,Ltrl.ft‘rll[

O g o —_
aq 9989 =
SO —— == o
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13.0 125 12.0 11,5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 75 7.0 qmﬁ.m vm.o 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm
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Figure S24*C NMR spectrum of 1f
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Parameters
Parameter Value
Data File Name H:/ Dibenzofuran synthesis/
Sangit-MS-266/ 2/ fid
Title Sangit-MS-266
C13CPD CDCl3 / opt/ topspin/
nmrsu/ Sangit/ SEP 14 nmrsu
Origin Bruker BioSpin GmbH
Owner nmrsu
Solvent cbcl3
Pulse Sequence 2gpg30
Acquisition Date 2014-09-25T14:41:48
Modification Date
Temperature 298.3
Number of Scans 512
Spectrometer Frequency 100.61
Spectral Width 24038.5
Lowest Frequency -1958.9
Nudeus 13C
Acquired Size 32768
Spectral Size 65536
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Parameter

1 Data File Name

Value

D:/NMR/ Arylation of phenol/
Sangit-AK-5-11/ 1/ fid

2 Title Sangit-AK-5-11
PROTONRO CDCI3 / opt/
topspin/ nmrsu/ Sangit/
OCT13 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence 2g30
7 Acquisition Date 2013-10-21T04:24:02 H2
8 Modification Date O =
9 Temperature 298.3
10 Number of Scans 16 T >
11 Spectrometer 400.13 (@] O
Frequency
12 Spectral Width 8196.7
13 Lowest Frequency  -1713.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
| IS s T RV TR L T Tl i ST
7 75 7.3 S b 6.9 6.7
f1 (fpm)
(@]
—
Y
o
IS
>
o
B
(&)
[«B]
o
w
o
= > R W W
a SR —r I
To) r O HENW o o
I oo wHoa © o
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(<D} T v T g T T T T v T ¥ T v T T T v ¥ T T v T T ¥ 1 ¥, T 4 T T v T v T T T T ¥ T v T
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2 1 (ppm
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Figure S26 *C NMR spectrum of 1g
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Parameter Value | | | | |1
1 DataFileName  D:/NMR/ Arylation of
phenol/ Sangit-AK-5-11/ 2/
fid |
2 Title Sangit-AK-5-11 ! !
C13CPD CDCI3 / opt/
topspin/ nmrsu/ Sangit/
OCT13 nmrsu ~
3 Origin Bruker BioSpin GmbH W
4 Owner nmrsu
5 Solvent CDCli3
6 Pulse Sequence  zgpg30 T 4
7 Acquisition Date  2013-10-21T05:36:53 © © _
8 Modification Date !
9 Temperature 298.5
10 Number of Scans 275
11 Spectrometer 100.61
Frequency
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9 i %
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536 h e q =k ) : _ Sl
L 136 132 128 124
f1 (ppm) ,
| |
|
|
T 1 v T v T v T T T T ] v T T T 1 1 1 T T T T T v T
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Figure S27 *H NMR spectrum of 1h

Parameter

1 Data File Name

Parameters
Value

C:/ Users/ Dr. Sangit Kumar/ Desktop/
Sangit-MS-324/ 1/ fid

N
2 Title PROTONRO CDCI3 / opt/ topspin/ I
nmrsu/ Sangit/ NOV14 nmrsu z
3 Origin Bruker BioSpin GmbH ®
I
4 Owner nmrsu T IS
5 Solvent CDCI3 (@) (@)
6 Pulse Sequence 2g30
7 Acquisition Date 2014-11-12T06:08:30
8 Modification Date
9 Temperature 298.2
10 Number of Scans 16 |
11 Spectrometer Frequency 400.13 _
12 Spectral Width 8196.7 |
13 Lowest Frequency -1713.7 ¥ ;‘_
14 Nudeus 1H ¥
15 Acquired Size 32768 = — N P _(
16 Spectral Size 65536
T | S R 12 (Y ¢ T LT [ I Y B e S e
7.20 7.10 7.00 6.90 6.80 6.70
\ \ f1 (ppm)
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Figure S28 *C NMR spectrum of 1h
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Parameters
Parameter Value
1 Data File Name H:/ Dibenzofuran synthesis/ ~ = %
Sangit-M5-324/ 2/ fid T 2 a
2 Title Sangit-M5-324 z ._u T
C13CPD CDCI3 / opt/ topspin/
nmrsu/ Sangit/ NOV 14 nmrsu H_ma
3 Origin Bruker BioSpin GmbH T O
o] o
4 Owner nmrsu
5 Solvent CDCl3
6 Pulse Sequence zgpa30
7 Acquisition Date 2014-11-13T03:49:30
8 Modification Date
9 Temperature 298.2
10 Number of Scans 72 g
11 Spectrometer Frequency 100.61 — .-{_L fon
Pl \ g e
12 Spectral Width 24038.5 275 %}\ I:{.:(-_‘
13 Lowest Frequency -1958.9
T ) T . T b T v T
14 Nuclesss 136 125 124 123 122 121
15 Acquired Size 32768 f1 (ppm)
16 Spectral Size 65536
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Figure S29'H NMR spectrum of 1i

Parameters
Parameter Value
Data File Name H:/ Dibenzofuran synthesis/ Sangit-MS-320/ 1/
fid
Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/
Sangit/ NOV 14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu |
5 Solvent cDClI3
6 Pulse Sequence 2g30 unn/_
7 Acquisition Date 2014-11-08T05:57:38 O zZ
8 Modification Date W
N
I
9 Temperature 298.1 T o
10 Number of Scans 16 (@) (@)
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7 C ,, R D\ ( \
13 Lowest Frequency -1713.7 ) ﬁ v r
14 Nudeus H == ./ [lik \ S
15 Acquired Size 32768
16 Spectral Size 65536 V| (|
7.5 74 7.3 7.2 7.1 7.0 6.9 6.8 6.7
f1 (ppm)
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Figure S30 *C NMR spectrum of 1i
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Parameters o b e < o
Parameter Value M % W H o,w M
o~ o™ o N (o) o™
1 Data File Name H:/ Dibenzofuran synthesis/ ._| e L L)
Sangit-MS-320/ 2/ fid qu
2 Tite Sangit-MS-320 O Z -
C13CPD CDCI3 / opt/ o
topspin/ nmrsu/ Sangit/ H2
NOV14 nmrsu T O
Origin Bruker BioSpin GmbH (@) O (@)

3

4 Owner nmrsu

5 Solvent CDCI3

6 Pulse Sequence zgpa30

7 Acquisition Date 2014-11-08T06:58:41
8 Modification Date

9

Temperature 298.1

10 Number of Scans 247
11 Spectrometer 100.61
Frequency L N \.)L Ao s ion s, o e

12 Spectral Width 24038.5

13 LowestFrequency -1958.9 —T—T T T T T
14 Nudeus 13C 132 131 130 (129 128 127 126 125 124 123
15 Acquired Size 32768 f1 (ppm)

16 Spectral Size 65536
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Parameter

1 Data File Name

Value
G:/ Dibenzofuran synthesis/ Sangit-MS-342/ 1/ fid

2 Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/
NOV14 nmrsu
3 Origin Bruker BioSpin GmbH qu
4 Owner nmrsu O pd
5 Solvent CDCI3
6 Pulse Sequence 2g30 _._M,‘v
7 Acquisition Date 2014-11-22T708:16:05 m m
8 Modification Date
9 Temperature 298.1
10 Number of Scans 16
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
= y_ . =
r‘m T . T & T .\W— o T ® T . T T T *: T
= 7.15 .05 6.95 6.85 6.75
= ot f1 (ppm)
o
B
(&)
[«B]
o
[72)
o
>
= Il
. _ I PR
< 1} | {
— Al | |
3 5288 ) g
w Pl = -
m T ] M 1 |l |l Y, T . T L T v, T v T ’ T ) 1 \/ 1 T ] 4 T v T ¥ 1 L) T 1 ] 1] T 1 v T T 1
=) 13.5 12.5 11.5 10.5 95 90 85 80 75 70 65 6.0 55 50 45 4.0 35 3.0 25 20 15 1.0 0.5 0.0
= 1 (ppm)
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Figure S32 *C NMR spectrum of 1j
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Parameter Value
1 Data File Name C:/ Users/ Selenium/ Desktop/ Sangit-MS-342/ 2/ fid
2 Title Sangit-MS-342
C13CPD CDCI3 / opt/ topspin/ nmrsu/ Sangit/ NOV 14
nmrsu
3 Origin Bruker BioSpin GmbH O
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence 2gpg30 Mnu
7 Acquisition Date 2014-11-23T12:14:11
8 Modification Date
9 Temperature 304.0
10 Number of Scans 512
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
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Figure S33'H NMR spectrum of 1k

Parameter

1 Data File Name

Value

D:/ NMR/ Arylation of phenol/

Sangit-AK-5-14-R/ 1/ fid

2 Title PROTONRO €DCI3 / opt/
topspin/ nmrsu/ Sangit/
OCT13 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zg30 N
7 Acquisition Date 2013-10-24709:51:07 O W
8 Modification Date
9 Temperature 298.3 T
10 Number of Scans 16 (@) O O
11 Spectrometer 400.13
Frequency
12 Spectral Width 8196.7
13 Lowest Frequency  -1713.7 Z
14 Nudleus 1H C
15 Acquired Size 32768
16 Spectral Size 65536
T Y T T T T Y T T \ T ' T T \ T T
77 76 75 7.4 73 72 71 7.0 69 68 6.7
f1 (ppm)
L rz\? "
TrSrery :
NANNS "~ ~O0O - m
T T T v T v T T Ll T v T v T 14 ) | \/ T T Y, T T T v T T
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f1 (ppm)

S34



Figure S34*C NMR spectrum of 1k
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Parameter Value m m u n H M ..m _h W M.
< - o W ™~ g © ™M o
1 Data File Name C:/Users/ HP/ Desktop/ ﬁ B R ﬂ u R w ﬂ R n
Sangit-AK-5-14-R/ 2/ fid _ | _ S o / |
2 Tite Sangit-AK-5-14-R |
C13CPD CDCI3 / opt/
topspin/ nmrsu/ Sangit/
OCT13 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cDcli3
6 Pulse Sequence zgpg30 | | | . \
7 Acquisition Date 2013-10-25T04:34:37
8 Modification Date
|
9 Temperature 298.6 _ |
10 Number of Scans 64 |
11 Spectrometer 100.61
Frequency
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9 | A el o i | | TEl | e T—p—rg— T b 2y gy e |
14 Nudleus 13C 135 133 13 129 127 125 123
15 Acquired Size 32768 f1 (ppm)
16 Spectral Size 65536 _
|
L,
1
|
Il
|
|
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Figure S35'H NMR spectrum of 11

Parameter

1 Data File Name

~

Title

Origin
Owner

Solvent

Pulse Sequence
Acquisition Date
Modification Date

0w 0N ;bW

Temperature
10 Number of Scans

Value
C:/ Users/ Selenium/ Desktop/ Sangit-MS-332/
1/ fid

PROTONRO CDCI3 / opt/ topspin/ nmrsu/
Sangit/ NOV 14 nmrsu

Bruker BioSpin GmbH
nmrsu

CDCl3

2g30
2014-11-18T705:20:27

298.2
16

11 Spectrometer Frequency 400.13

mO Om

12 Spectral Width 8196.7
13 Lowest Frequency -1713.7 :
14 Nudleus 1H ! ._._.
15 Acquired Size 32768
16 Spectral Size 65536 ey Al [N NS,
T T T T v T v T T
7.5 7.4 7.3 3 7.1 7.0 6.9 6.8 6.7
‘ f1 (ppm)
| |
— (- BN LfL.I.IllLFL([
~ % 1Y — f
N — — — —_ I
1 1 T T g T 1 I T 1 I L T 1 v, I v ] 1 | I 4 ] 1 I Ll M 1 Y, ] T v 1 L T 1 L]
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ppm
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Figure S36 *C NMR spectrum of 1l
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Parameter Value M,, M _M M
o~ — - o
1 Data File Name G:/ Dibenzofuran synthesis/ Sangit- = S = =
MS-332/ 2/ fid \ !
2 Title Sangit-MS-332
C13CPD CDCI3 / opt/ topspin/ nmrsu/ o~
Sangit/ NOV14 nmrsu O W
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3 T o
6 Pulse Sequence 2gpg30 o O O o
7 Acquisition Date 2014-11-18T14:48:12
8 Modification Date
9 Temperature 298.2
10 Number of Scans 512
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C 7
15 Acquired Size 32768 ; | : _.
16 Spectral Size 65536 Mot W ko iarsiaormtomasan e o
T T T T T N T N T T T
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Figure S37 *H NMR spectrum of 1m

Parameter

1 Data File Name
2 Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification Date

O 0N bW

Temperature
10 Number of Scans

Parameters
Value

C:/ Users/ Dr. Sangit Kumar/ Desktop/ Sangit-
MS-303/ 1/ fid um/_
PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ O 4
OCT14 nmrsu
Bruker BioSpin GmbH
nmrsu I —
50 )0
2g30

2014-10-22T07:19:18

299.6
16

11 Spectrometer Frequency 400.13

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

8196.7
-1713.7
H
32768
65536

730 725 7.20 7.15 7.1 705 7.00 6.95 6.90 6.85
(ppm)

T 1 4 T Ll
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1 H T Ll ¥ |l 4 1 |l H T T
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T
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Figure S38 *C NMR spectrum of 1m
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Parameters W (2 x| a2 o S
Parameter Value | | | [
1 Data File Name C:/ Users/ Dr. Sangit Kumar/
Desktop/ Sangit-MS-303/ 2/ T _
fid (@) (@)
2 Tite Sangit-MS-303
C13CPD CDCI3 / opt/ topspin/
nmrsu/ Sangit/ OCT 14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence 2gpg30
7 Acquisition Date 2014-10-22T17:04:22
8 Modification Date \ﬁ) _ I L
9 Temperature 298.2 5\/\.\,\_ § (5\ f»?\(fﬁs A A W Y \L ﬁ&\l(;)?
10 Number of Scans 512
11 Spectrometer 100.61 = Fi o % L, e, O g . T, o S g 72|
Frequency 132.0 1316 130.6 130.2 1294 129.0 127.6
12 Spectral Width 24038.5 f1 (ppm)
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768
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Figure S39'H NMR spectrum of 1n

Parameters
Parameter Value
1 Data File Name C:/Users/ Dr. Sangit Kumar/ Desktop/
Sangit-AK-5-171/ 1/ fid
2 Title Sangit-AK-5-171
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CcDClI3
6 Pulse Sequence zg30 H2
7 Acquisition Date 2014-07-17109:53:17 O Z
8 Modification Date
9 Temperature 298.1
I
10 Number of Scans 16 () O
11 Spectrometer Frequency 400.13
12 Spectral Width 8223.7 — ‘
13 Lowest Frequency -1640.9 _
14 Nudeus 1H ‘ g _ ‘ | _e
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16 Spectral Size 65536 ) vV v, ﬁ J
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Parameter Value = < = ql,f. W
1 Data File Name C:/ Users/ Dr. Sangit Kumar/ Desktop/
Sangit-AK-5-171/ 2/ fid
2 Title Sangit-AK-5-171
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu [
5 Solvent CDCI3 O W
6 Pulse Sequence 2gpg30
7 Acquisition Date 2014-07-23706:38:53
8 Modification Date nuw O
9 Temperature 298.3
10 Number of Scans 77
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 _ i
WA e st

] ] ] 1] I 1 1
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Figure S40 *C NMR spectrum of 1n
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Figure S41'H NMR spectrum of 10

Parameters
Parameter Value
1 Data File Name H:/ Dibenzofuran synthesis/ Sangit-
AK-5-130-R/ 1/ fid
2 Tite PROTONRO CDCI3 / opt/ topspin/ nmrsu/
Sangit/ APR 14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu [
5 Solvent CDCI3 O W
6 Pulse Sequence 2g30 ﬁ
7 Acquisition Date 2014-04-04T11:17:31 H3 ‘ _
8 Modification Date % O m _
9 Temperature 298.1 _
10 Number of Scans 16 h . _
11 Spectrometer Frequency 400.13 _ ﬁ. _ \ — \
12 Spectral Width 8196.7 I ( _ |
13 Lowest Frequency -1713.7 u\_ v K .\ ,/)
14 Nudeus H N — T
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Figure S42 *C NMR spectrum of 10
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Parameters
Parameter Value
1 Data File Name H:/ Dibenzofuran synthesis/ Sangit-
AK-5-130-R/ 2/ fid
2 Tite Sangit-AK-5-130-R <
C13CPD CDCI3 / opt/ topspin/ nmrsu/ O zZ
Sangit/ APR 14 nmrsu
3 Origin Bruker BioSpin GmbH H3
4 Owner nmrsu I O
5 Solvent CDCI3 o O o
6 Pulse Sequence 2gpg30
7 Acquisition Date 2014-04-04712:58:45
8 Modification Date
9 Temperature 298.2
10 Number of Scans 256
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
1 » A -—
T X |l S T y T L |l 3. T T |l T T L} ! | T ! T 1 T ! 1
200 190 180 160 150 140 130 120 110 D.Hﬁoo ) 90 80 70 60 50 40 30 20 10 0
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Figure S43'H NMR spectrum of 1p

Parameters
Parameter Value

1 Data File Name M"\ Dibenzofuran synthesis/ Sangit-MS-288/ 1/

id
2 Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ /

Sangit/ OCT 14 nmrsu o

3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CcDClI3
6 Pulse Sequence zg30
7 Acquisition Date 2014-10-20T12:17:07 T
8 Modification Date (@)
9 Temperature 298.3
10 Number of Scans 16
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
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Figure S44 *C NMR spectrum of 1p
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Parameters
Parameter Value /
1 Data File Name H:/ Dibenzofuran synthesis/ (@)
Sangit-MS-298/ 2/ fid I~
2 Title Sangit-MS-298 W
C13CPD CDCI3 / opt/ topspin/
nmrsu/ Sangit/ OCT 14 nmrsu
3 Origin Bruker BioSpin GmbH T
4 Owner nmrsu o) O O
5 Solvent cpcl3
6 Pulse Sequence zgpg30
7 Acquisition Date 2014-10-20T18:03:08
8 Modification Date
9 Temperature 298.2
10 Number of Scans 512
11 Spectrometer 100.61
Frequency
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
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Figure S45'H NMR spectrum of 1q
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Parameter

Data File Name
Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification Date
Temperature
Number of Scans

Parameters

Value
H:/ Dibenzofuran synthesis/ Sangit-
MS-2-22/ 1/ fid

PROTONRO CDCI3 / opt/ topspin/
nmrsu/ Sangit/ NOV 14 nmrsu

Bruker BioSpin GmbH
nmrsu

CDCI3

2930
2014-12-08T06:29:57

298.2
16

t,
B
OH O !
(T
Cl

11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7 _
14 Nudeus H P \/ i\\ v Kl
15 Acquired Size 32768 T
16 Spectral Size 65536
T T T T T T T *: T T T T T T
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f1 (ppm)
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Figure S46 *C NMR spectrum of 1q
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Parameters S 6 o~ Y - a
Parameter Value o mﬂ m_u mw. mﬂz =
1 Data File Name C:/ Users/ Dr. Sangit Kumar/ Desktop/ Sangit-
Ms-2-22/ 2/ fid
2 Title Sangit-M5-2-22
C13CPD CDCI3 / opt/ topspin/ nmrsu/ Sangit/
NOV14 nmrsu
3 Origin Bruker BioSpin GmbH nw
4 Owner nmrsu - o
5 Solvent CDCI3 I
6 Pulse Sequence zgpg30 z
7 Acquisition Date 2014-12-08T14:23:17
8 Modification Date T _
9 Temperature 298.2 o O O
10 Number of Scans 400
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768
Vo il VA WAy s ey VAt
16 Spectral Size 65536 .sc xh i b W
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f1 (ppm
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Figure S47 *H NMR spectrum of 1r

Parameters
Parameter Value

1 Data File Name H:/ Dibenzofuran synthesis/ Sangit-

MS-2-02R/ 1/ fid

2 Title Sangit-MS-2-02-R
PROTONRO CDCI3 / opt/ topspin/
nmrsu/ Sangit/ NOV 14 nmrsu
3 Origin Bruker BioSpin GmbH T _
4 Owner nmrsu (@) O ()
5 Solvent CDCI3
6 Pulse Sequence zg30
7 Acquisition Date 2014-12-01T05:12:50
8 Modification Date _
9 Temperature 298.5 ‘
10 Number of Scans 16 ﬁ _
11 Spectrometer Frequency 400.13 v
12 Spectral Width 8196.7 = ) \__ | -
13 Lowest Frequency -1713.7 ==l
14 Nudeus 1H \
15 Acquired Size 32768 T T T A ..
16 Spectral Size 65536 7.3 7.2 1 7.0 6.9 6.8 6.7 6.6 6.5
f1 (ppm)
|
S e \g e ) g = ;F A
i )
oYY OO o
GG SOY =]
- OO O o
1 T s, T J ] v T 4 T ’ ] v 1 v Ll ] T T 1 T T 1 1 T I T T ] v T 1 ] T 1 T T
13.5 12.5 11.5 10.5 95 90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0

548



Figure S48 *C NMR spectrum of 1r
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Parameters
Parameter Value
1 Data File Name C:/Users/ Dr. Sangit Kumar/
Desktop/ Sangit-15-02-2-RR/ 1/ fid & e
2 Title Sangit-M5-02-2-RR w P b
C13CPD CDCI3 / opt/ topspin/ ~ n .ﬂ
nmrsu/ Sangit/ NOV 14 nmrsu T
3 Origin Bruker BioSpin GmbH z
4 Owner nmrsu
5 Solvent CDCI3 T
6 Pulse Sequence 2gpg30 (@] O O
7 Acquisition Date 2014-12-07T11:32:10
8 Modification Date
9 Temperature 298.2
10 Number of Scans 5000
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9 _
14 Nudcleus 13C _ _ __
: g J
15 Acquired Size 32768 i fr i .»\ |
Yy At SN e M A L
16 Spectral Size 65536 B
T T T T T T T 7T
133.0 132.0 131.0
f1 (ppm)
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Parameters
Parameter Value
1 Data File Name C:/Users/ Dr. Sangit Kumar/
Desktop/ Sangit/ Sangit- H3
AK-5-221f 1/ fid O
2 Title PROTONRO CDCI3 / opt/ (@)
topspin/ nmrsu/ Sangit/ APR 15 ~
nmrsu I
3 Origin Bruker BioSpin GmbH O z
4 Owner nmrsu
5 Solvent CDCI3 T
6 Pulse Sequence 2g30 e O
7 Acquisition Date 2015-04-16T05:11:19
8 Modification Date
9 Temperature 298.2
10 Number of Scans 16
11 Spectrometer 400.13
Frequency T Y T
12 Spectral Width 8196.7 .on @Em.vm
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size
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Figure S49'H NMR spectrum of 1s
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Figure S50 *C NMR spectrum of 1s
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Parameters
Parameter Value
1 Data File Name C:/Users/ Dr. Sangit Kumar/
Desktop/ Sangit/ Sangit-AK-5-221/
o
2/ fid T
2 Title Sangit-AK-5-221 O
C13CPD CDCI3 / opt/ topspin/ Q
nmrsu/ Sangit/ APR 15 nmrsu Um4
3 Origin Bruker BioSpin GmbH O >
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence 2gpg30 T
7 Acquisition Date 2015-04-16T12:23:29 o
8 Modification Date
9 Temperature 298.2
10 Number of Scans 512
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
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200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10
fl (ppm)

S51



S52

Figure S51*H NMR spectrum of 1t

Parameters
Parameter Value
1 Data File Name C:/Users/ Dr. Sangit Kumar/ Desktop/
Sangit-AK-5-224/ 1/ fid
2 Title PROTONRO CDCI3 / opt/ topspin/
nmrsu/ Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence 2g30
7 Acquisition Date 2015-04-20705:06:31
8 Modification Date
9 Temperature 298.3
10 Number of Scans 16
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7 um/_
13 Lowest Freguency -1713.7 O Z
14 Nudleus 1H
15 Acquired Size 32768
3 T T T L T Y T ¥ T ¥ T
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Figure S52 *C NMR spectrum of 1t
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1 Data File Name C:/ Users/ Dr. Sangit Kumar/ Desktop/ T |
Sangit-AK-5-224(500MHz)/ 1/ fid z
2 Title Sangit-AK-5-224(500MHz)
C13CPD CDCI3 / opt/ topspin/ sangit
nmrsu 18 T
3 Origin Bruker BioSpin GmbH ©)
4 Owner nmrsu
5 Solvent CcDClI3
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-04-21T09:34:01
8 Modification Date
9 Temperature 298.0
10 Number of Scans 169
11 Spectrometer Frequency 125.76
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C ] \
15 Acquired Size 32768
16 Spectral Size 65536
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Figure S53'H NMR spectrum of 2a

Parameter

1 Data File Name

Value

C:/ Users/ HP/ Google Drive/
aalocal Disk/ NMR/ Arylation

of phenol/ for publication/
Sangit-AK-5-90/ 1/ fid
2 Title PROTONRO CDCI3 / opt/ ~
topspin/ nmrsu/ Sangit/ nNu
FEB14 nmrsu o
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu O
5 Solvent CDCI3
6 Pulse Sequence 2a30 (@]
7 Acquisition Date 2014-02-19T710:40:49
8 Modification Date
9 Temperature 298.2
10 Number of Scans 16
11 Spectrometer 400.13
Frequency
12 Spectral Width 8196.7 C L
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536 VIR R EERET .
8.2 7.9 7.6 7.3
f1 (ppm)
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Figure S54 *C NMR spectrum of 2a
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~ - - - - - -
1 DataFileName  C:/Users/HP/ Desktop/ (@) \ !
Sangit-AK-5-90/ 2/ fid z
2 Tite Sangit-AK-5-90 o _ | |
C13CPD CDCI3 [ opt/
topspin/ nmrsu/ Sangit/
FEB14 nmrsu _
3 Origin Bruker BioSpin GmbH o
4 Owner nmrsu
5 Solvent coci3 _ " !
6 Pulse Sequence  zgpg30
7 Acquisition Date  2014-02-20T21:54:03
8 Modification Date |
|
9 Temperature 298.2 |
10 Number of Scans 512
11 Spectrometer 100.61
Frequency hl
12 Spectral Width ~ 24038.5 W,
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768 _ S o 3 T . T e X 2
16 Spectral Size 65536 131 128 125 122
f1 (ppm)
|
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S56

Figure S55'H NMR spectrum of 2b

Parameters
Parameter Value
1 Data File Name C:/Users/ Dr. Sangit Kumar/ Desktop/ Sangit-
MS-2-20-11/ 1/ fid
2 Tite PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/
NOV14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CcDClI3
6 Pulse Sequence 2g30 I
7 Acquisition Date 2014-12-08T06:26:28 nNu
8 Modification Date @)
9 Temperature 298.2
10 Number of Scans 16 O
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudeus H
15 Acquired Size 32768
16 Spectral Size 65536 |
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Parameters m m
Parameter Value I
1 Data File Name C:/ Users/ Dr. Sangit Kumar/ Desktop/
Sangit-MS-2-20-11/ 2/ fid ~
2 Title Sangit-MS-2-20-11 (@)
C13CPD CDCI3 / opt/ topspin/ nmrsu/ P4
Sangit/ NOV 14 nmrsu (@)
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence 2gpa30
7 Acquisition Date 2014-12-08T13:57:05
8 Modification Date
9 Temperature 298.2
10 Number of Scans 400

11 Spectrometer Frequency 100.61

12 Spectral Width 24038.5 \\ / ,/
13 Lowest Frequency -1958.9 aai

————

14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 s ! /R ' L :

12530  125.20 125.10  125.00
f1 (ppm)

Figure S56 **C NMR spectrum of 2b
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Parameters

X

1.01 —=

11.06

095 —=

106"

8.2

Parameter Value
1 Data File Name H:/ Dibenzofuran synthesis/ Sanait-
MS-2-20-111/ 1/ fid
2 Tite Sangit-MS-2-20-111
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cDCl3
6 Pulse Sequence 2g30
7 Acquisition Date 2014-12-09706:31:35
8 Modification Date
9 Temperature 298.3 =
10 Number of Scans 16 nw/_
11 Spectrometer Frequency 400.13
12 Spectral Width 8223.7
13 Lowest Frequency -1640.9
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
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Figure S58 *C NMR spectrum of 2b’
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Parameters
Parameter Value [ —_ 0 n o
\n bl “ i 3
1 Data File Name C:/Users/ Dr. Sangit Kumar/ Desktop/ Sangit- % m m m m
MS-2-20-111/ 4/ fid _ f \
2 Title Sangit-MS-2-20-11I
C13CPD CDCI3 / opt/ topspin/ nmrsu/ Sangit/ o
DEC14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCl3 N2
6 Pulse Sequence zgpg30 (@]
7 Acquisition Date 2014-12-17T21:24:48
8 Modification Date
9 Temperature 298.2
10 Number of Scans 300
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5 7 ;
13 Lowest Frequency -1958.9 L
14 Nudeus 13C Wik nr(it}g\.} AT Vrgrhog i
15 Acquired Size 32768
16 Spectral Size 65536 T T T 1 PR | T
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f1 (ppm)
b i T 14 T 14 T M T . T ] T Ll b T J T L T 14 T 14 T T T T T T v T v T T \ T
210 200 190 180 170 160 150 140 130 120 :wo ( Hﬁwo 90 80 70 60 50 40 30 20 10
1 (ppm

S59



Figure S59 *H NMR spectrum of 2c

Parameter Value
1 Data File Name G:/ Dibenzofuran synthesis/ Sangit-MS-334-11/ 1/ fid
2 Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ NOV 14
nmrsu
3 Origin Bruker BioSpin GmbH ~
4 Owner nmrsu ANU
5 Solvent CcDClI3 o
6 Pulse Sequence 2g30
7 Acquisition Date 2014-11-19T05:43:57 O
8 Modification Date
O
9 Temperature 298.2 i
10 Number of Scans 16
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7 _
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768 *
16 Spectral Size 65536 / ( [V v
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Figure S60*C NMR spectrum of 2¢
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1 Data File Name 1:/ Dibenzofuran synthesis/ for pub/ Sangit- - .ﬂ -
MS-334-11/ 2/ fid
2 Title Sangit-MS-334-11 N
C13CPD CDCI3 / opt/ topspin/ nmrsu/ Sangit/ m
NOV 14 nmrsu o
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu O
5 Solvent cDal3
6 Pulse Sequence 2gpg30 C3
7 Acquisition Date 2014-11-20T07:21:55 T
8 Modification Date
9 Temperature 298.2
10 Number of Scans 300
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C k,
15 Acquired Size 32768 ol I P ARl ST A AN SN i e g
16 Spectral Size 65536
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Figure S61H NMR spectrum of 2d

Parameter

1 Data File Name

Parameters
Value

H:/ Dibenzofuran synthesis/ Sangit-

MS-275-CRY/ 1/ fid

562

2 Tite PROTONRO CDCI3 / opt/ topspin/ nmrsu/
Sangit/ OCT 14 nmrsu ~
3 Origin Bruker BioSpin GmbH th
4 Owner nmrsu ()
5 Solvent CDCI3
6 Pulse Sequence 2g30 O O
7 Acquisition Date 2014-10-20T09:07:12
8 Modification Date mw |
9 Temperature 298.3 "
10 Number of Scans 16 _
11 Spectrometer Frequency 400.13 _ _ :: ‘_ _P
12 Spectral Width 8196.7 . T e N
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14 Nudeus H T T T L T T T T T 1
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16 Spectral Size 65536 f1 (ppm)
011
[WHN |
<R B L | f
as 8 & < 3 3
S—= —= O =~ I o
T M ! s T - T |l v T T |l J T |l % ! K T T v |l ¢ T T Y 1 4 T ~ |l 44 |l ¢ L] ) ¢ W ! T y T ¢ T 1
13.0 125 12.0 11,5 11.0 105 10.0 95 90 85 80 75 7.0 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0

6.5 6.0
f1 (ppm)



['a) o O (2] (=3 o0 —en ™M™
v a8 ¥ ¥ —wn 00~ Yo e -
~ VY o M N oo NO = e 30 o
n TN e i evcer v sEe “ = &
_ Nl E NI ~ [ 1 |
Parameters
Parameter Value
1 Data File Name H:/ Dibenzofuran synthesis/ Sangit Kumar-MS-275- - o0 - .
C-RY(700MHz)/ 1/ fid © " o S5
2 Title Sangit Kumar-MS-275-C-RY(700MHz) & S 2 Sl
3 Origin Bruker BioSpin GmbH N | | | N
4 Owner nmrsu m
5 Solvent CDCI3 [e)
6 Pulse Sequence zgpg30
7 Acquisition Date 2014-10-20T11:31:17 O
8 Modification Date
=)
9 Temperature 294.9 o
10 Number of Scans 817
11 Spectrometer Frequency 176.06
12 Spectral Width 41666.7 h ﬁl
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14 Nudeus 13C
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Figure S63'H NMR spectrum of 2e

Parameter

1 Data File Name

Value

F:/ Amit Data/ Benazofuran
Data/ 2'-amino-5-fluoro-4'-
methyl-[1, 1'-biphenyl]-2-ol/ 1/
fid

2 Title 2'-amino-5-fluoro-4'- @/_
methyl-[1,1"-biphenyl]-2-ol z
3 Comment PROTONRO CDCI3 / opt/ o,
topspin/ nmrsu/ Sangit/ OCT 14
nmrsu
4 Origin Bruker BioSpin GmbH uw
5 Owner nmrsu
6 Site
7 Spectrometer spect
8 Author
9 Solvent CDCI3
10 Temperature 298.2 i b § e e Moo B
( 8.2 8.0 7.8 7.6 7.4 7.2 7.0
11 Pulse Sequence zg30 _ — fit :uvav
12 Number of Scans 16 \ _
13 Receiver Gain 161 :
14 Relaxation Delay 1.0000
15 Pulse Width 12,5000
16 Acquisition Time 3.9977
17 Acquisition Date 2014-10-04T12:38:35
18 Modification Date 2014-10-04T12:38:36
19 Spectrometer 400.13
Frequency
20 Spectral Width 8196.7
21 Lowest Frequency -1713.7
22 Nudleus 1H
23 Acquired Size 32768
24 Spectral Size 65536
0
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Figure S64 *C NMR spectrum of 2e

Parameter

1 Data File Name

2 Title

Origin
Owner
Solvent

Acquisition Date

3

4

5

6 Pulse Sequence
7

8 Modification Date
9

158.49
158.14
\156.06
—145.03
— 14077

~

Parameters

Value

H:/ Dibenzofuran synthesis/ MS-282/
2/ fid

Sangit-MS-282-1

C13CPD CDCI3 / opt/ topspin/
nmrsu/ Sangit/ OCT 14 nmrsu

Bruker BioSpin GmbH

nmrsu

CDCI3

zgpg30
2014-10-04723:18:25

L
Temperature 298.2
10 Number of Scans 512
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536
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Figure S65'H NMR spectrum of 2f
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Parameters
Parameter Value
1 Data File Name H:/ Dibenzofuran synthesis/ for pub/ Sangit-
MS-274-CRY/ 1/ fid
2 Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/
OCT14 nmrsu

3 Origin Bruker BioSpin GmbH N
4 Owner nmrsu m
5 Solvent Cpci3 (@)
6 Pulse Sequence 2g30
7 Acquisition Date 2014-10-24T13:21:00 0 O
8 Modification Date K
9 Temperature 298.2 =
10 Number of Scans 16
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
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Figure $66 *C NMR spectrum of 2f

—_— o~ o [sa] o o < 00 ™~
e L] o0 L = o~ O~ Wy — v
~ [ o T oo T o <o MO e =
wn < - e S e | —_—— — -~ =~ 0 I
— — — - —_— — e — Lol o S (o]
I I i E R A ~N
Parameters
Jo B 0 00 [
Parameter Value = a o & N =
z = 2 2= e
1 Data File Name H:/ Dibenzofuran synthesis/ for pub/ 2 e o o e
Sangit-MS-274-CRY/ 2/ fid _
2 Title Sangit-MS-274-CRY
C13CPD CDCI3 / opt/ topspin/ nmrsu/
Sangit/ OCT 14 nmrsu I
3 Origin Bruker BioSpin GmbH nNu
4 Owner nmrsu (o)
5 Solvent CcDClI3
6 Pulse Sequence zgpg30 O
7 Acquisition Date 2014-10-26T01:56:49 K
8 Modification Date m
9 Temperature 298.4 L
Ap s of Scas Al xpinadom s man s ot ol ppcsr gt v
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5 T T T T T o1 0 T T LT IS T IERL AN | T T
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14 Nudeus 13C f1 (ppm)
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Figure S67 *H NMR spectrum of 2g

Parameter

1 Data File Name

Parameters
Value

C:/Users/ Dr. Sangit Kumar/ Desktop/ Sangit-
MS-2-8-N-R/ 1/ fid

2 Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/
NOV14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3 ~
6 Pulse Sequence 2g30 ﬁNu
7 Acquisition Date 2014-12-06T09:13:39 o
8 Modification Date
9 Temperature 298.1 O _
10 Number of Scans 16 O
11 Spectrometer Frequency 400.13 zZ
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768 \J L | |
16 Spectral Size 65536 i I 7
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Figure S68 *C NMR spectrum of 2g
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o -y % =
1 Data File Name C:fUsers/ Dr. Sangit Kumar/ Desktop/ En o = %
Sangit Kumar-MS-2-8_N-R(700MHz)/ 1/ fid |_. ._l |_. ._l ._l T
2 Tite Sangit Kumar-MS-2-8_N-R(700MHz) ~
3 Origin Bruker BioSpin GmbH ﬁNu
4 Owner nmrsu o
5 Solvent cDCl3
6 Pulse Sequence zgpg30 O O
7 Acquisition Date 2014-12-08T08:08:10
8 Modification Date nNu
9 Temperature 295.0
10 Number of Scans 512
11 Spectrometer Frequency 176.06
12 Spectral Width 41666.7
13 Lowest Frequency -3228.3
14 Nudeus 13C
15 Acquired Size 32768 Lﬁ. AR, )
16 Spectral Size 65536 - i
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Figure S69'H NMR spectrum of 2h

Parameter Value
1 Data File Name G:/ Dibenzofuran synthesis/ Sangit-
MS-328/ 1/ fid
2 Title Sangit-M5-328 ~
PROTONRO CDCI3 / opt/ topspin/ o
nmrsu/ Sangit/ NOV14 nmrsu z
3 Origin Bruker BioSpin GmbH ©)
4 Owner nmrsu
5 Solvent CDCI3 O
6 Pulse Sequence 2930 (@)
7 Acquisition Date 2014-11-14T04:19:36 Q _
8 Modification Date I
9 Temperature 298.1 4
10 Number of Scans 16
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7 _ _
13 Lowest Frequency -1713.7 __ C ‘ \ / F F
14 Nudeus 1H | [
15 Acquired Size 32768 — LS S T S -/
16 Spectral Size 65536
T T T T T v T
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Figure S70*C NMR spectrum of 2h

& =2 Es F 22 = b n oo oes w® o
- TE o8 & oie e 2 =
\ 7 YL ETT O T - T T
Parameter Value
o o o - ™ oo -+
1 Data File Name G:/ Dibenzofuran synthesis/ Sangit-MS-328/ 2/ fid H = W M M M_. e
2 Title Sangit-M5-328 = = = s e
C13CPD CDCI3 / opt/ topspin/ nmrsu/ Sangit/ | N N
NOV14 nmrsu
3 Origin Bruker BioSpin GmbH ~
4 Owner nmrsu nNU
5 Solvent cDCl3 o)
6 Pulse Sequence 2gpg30
7 Acquisition Date 2014-11-18T13:43:56 O O
8 Modification Date o
9 Temperature 298.2 Pnuo
10 Number of Scans 512 I
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 Vg g ol
T T v T T
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Figure S71'H NMR spectrum of 2i

Parameter Value
1 Data File Name C:/ Users/ Selenium/ Desktop/ Sangit-MS-323-R/ 1/ fid
2 Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ NOV14
nmrsu
3 Origin Bruker BioSpin GmbH ~
4 Owner nmrsu ANU
5 Solvent CcDCI3 o
6 Pulse Sequence zg30
7 Acquisition Date 2014-11-13T06:44:42 O O
8 Modification Date
9 Temperature 298.1 m
10 Number of Scans 16 H2 ¢
11 Spectrometer Frequency 400.13 g
12 Spectral Width 8196.7 ,L
13 Lowest Frequency -1713.7 5 \t\\ /I\
14 Nudleus 1H
15 Acquired Size 32768
16 Spectral Size 65536 T T T 1 L
7.8 7 7.6 7.5 7.4 73 7.2
f1 (ppm)
L , sl ;|,|
Al S !
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D - N — - o
1 \ ] 4 ] ’ 1] ) 1] T T s, I I v I T T 1 I Ll ) L] Y 1 v v ] 14 1 4 ]
13.5 12.5 11.5 10.5 95 90 85 80 75 7.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0

572



Figure S72 C NMR spectrum of 2i
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1 Data File Name C:/ Users/ Selenium/ Desktop/ H M N m,o. M W H N o
Sangit-Ms-323-R/ 2/ fid = = = === = = =
2 Title Sangit-MS-323-R &,_ _ _ Skt _ N
C13CPD CDCI3 / opt{ topspin/ =z
nmrsu/ Sangit/ NOV14 nmrsu o
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu O
5 Solvent CDCI3
6 Pulse Sequence zgpg30 m
7 Acquisition Date 2014-11-14T04:42:27 H2
8 Modification Date <
o
9 Temperature 298.2
10 Number of Scans 322
11 Spectrometer 100.61
Frequency
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768 .
16 Spectral Size 65536 7 ii
T T X 1 T v T T
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Figure S73'H NMR spectrum of 2j

Parameter Value
1 Data File Name G:/ Dibenzofuran synthesis/ Sangit-MS-344/ 1/ fid
2 Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/
NOV 14 nmrsu

3 Origin Bruker BioSpin GmbH

4 Owner nmrsu

5 Solvent cDCl3 ~

6 Pulse Sequence 2g30 @]

7 Acquisition Date 2014-11-25T07:54:59 z

R ®)

8 Modification Date

9 Temperature 298.2 O O

10 Number of Scans 16 o

11 Spectrometer Frequency 400.13 O

12 Spectral Width 8196.7 o

13 Lowest Frequency -1713.7

14 Nudeus 1H

15 Acquired Size 32768 P_

16 ctral Size 65536
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Figure S74*C NMR spectrum of 2j
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1 Data File Name G:/ Dibenzofuran synthesis/ Sangit-MS-344/ 2/ fid Jorg =) Qv ch
2 Titl Sangit-Ms-342-repeat n 1 KT
C13CPD CDCI3 / opt/ topspin/ nmrsu/ Sangit/ NOV 14
nmrsu
3 Origin Bruker BioSpin GmbH ~
4 Owner nmrsu (@)
5 Solvent coai3 Z
6 Pulse Sequence zgpg30 o
7 Acquisition Date 2014-11-25T20:10:09 O
8 Modification Date
9 Temperature 298.2 m
10 Number of Scans 512 g
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 65536 _F( _h \
Vhrdbaa ot b M A .{{/\?,2;}%5?1 i
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Figure S75'H NMR spectrum of 2k

Parameter
1 Data File Name

2 Title

3 Origin

4 Owner

5 Solvent

6 Pulse Sequence
7 Acquisition Date
8 Modification Date
9 Temperature

10 Number of Scans

Parameters
Value

H:/ Dibenzofuran synthesis/ for pub/
Sangit-M5-308/ 1/ fid

PROTONRO CDCI3 / opt/ topspin/ nmrsu/
Sangit/ OCT 14 nmrsu

Bruker BioSpin GmbH
nmrsu

CDCI3

2g30
2014-10-27T05:40:38

298.7

11 Spectrometer Frequency 400.13

: ®

5

12 Spectral Width 81%6.7 | . : __ _
13 Lowest Frequency -1713.7 __ _ _g__ ;c .__ _
14 Nudeus H . S . Vil ¥ -
15 Acquired Size 32768
16 Spectral Size 65536 R R T T T T T T A T i T T
85 84 83 82 81 80 79 7.8 |77 76 75 74 73 7.2
f1 (ppm)
% \ _ \
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o - o — 0O W [
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—_— —_— N 0 — — o
|| T v T K 1 T T J 1 v 1 1 T H 1 T v ] | T T v, 1 ¥ 1 1 v 1 g T 1 1] | T T 1
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Figure S76 *C NMR spectrum of 2k
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Parameter Value O2
1 Data File Name 1:/ Dibenzofuran synthesis/ for P 28 = = 2 3 ~
pub/ Sangit-MS-308/ 2/ fid o, S22 & & & & =
2 Title Sangit-MS-308 O O 1_ \1 ﬂ l_ ﬂ 1_ o
C13CPD CDCI3 / opt/ topspin/
nmrsu/ Sangit/ OCT 14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu O
5 Solvent CcDClI3
6 Pulse Sequence zgpg30
7 Acquisition Date 2014-10-27T18:39:58
8 Modification Date
9 Temperature 298.2
10 Number of Scans 512
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5 ,y())
13 Lowest Frequency -1958.9 ~ I_Lé b
14 Nudeus 13C
15 Acquired Size 32768 — —r—r—r—r—r—7— 7T
16 Spectral Size 65536 129 128 127 126 125 124 123 122 121
f1 (ppm)
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Figure S77 *H NMR spectrum of 2l

Parameter

1 Data File Name

Value
C:/ Users/ Selenium/ Desktop/ Sangit-MS-338-R/ 1/ fid

2 Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ NOV14
nmrsu I
3 Origin Bruker BioSpin GmbH (@)
4 Owner nmrsu z o
5 Solvent cDcl3
6 Pulse Sequence 2g30 O O
7 Acquisition Date 2014-11-20T05:31:37
8 Modification Date
9 Temperature 298.3 O
10 Number of Scans 16 [
11 Spectrometer Frequency 400.13 @
12 Spectral Width 8196.7
13 Lowest Frequency -1697.6
14 Nudeus 1H _
15 Acquired Size 32768
16 Spectral Size 65536 |
| _ / \
- L — S
LA | L NIE: L] T 1 |l | AR ) 1 T
8.4 8.2 8.0 7|8 7.6 7.4
\\ \ f1 (ppn)
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Figure S78 *C NMR spectrum of 2l
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Parameter Value
1 Data File Name G:/ Dibenzofuran synthesis/ Sangit-MS-338-R/ 3/ fid
2 Title Sangit-MS-338R
C13CPD CDCI3 / opt/ topspin/ nmrsu/ Sangit/ NOV 14 nmrsu

3 Origin Bruker BioSpin GmbH

4 Owner nmrsu

5 Solvent CDCI3 ~

6 Pulse Sequence 2gpg30 m

7 Acquisition Date 2014-11-20T14:09:38 le)

8 Modification Date

9 Temperature 298.2

10 Number of Scans 2000

11 Spectrometer Frequency 100.61
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15 Acquired Size 32768
16 Spectral Size 65536
f?zi iéifii.._}i%{;{s fii
" T L) T » Y T L T A2 T v T T v T v T v T
140 138 186 134 132 130 128 126 124 122 120
,7 f1 (ppm)
e —————— _s_:_ﬁ:_ o hs———
Ll 1 Y T ) 1 4 T . T 1 1 1 T ] L] ] ] I Y T \ I v 1 Y T v 1 . I g 1
210 200 190 180 170 160 150 140 130 120 Em ( Ho% 90 80 70 60 50 40 30 20 10 0
1 (ppm

S79



Parameter
Data File Name

Title

Origin

Owner
Solvent

Parameters

Value

H:/ Dibenzofuran synthesis/
Sangit-MS-304/ 1/ fid

PROTONRO CDCI3 / opt/f
topspin/ nmrsu/ Sangit/ OCT 14
nmrsu

Bruker BioSpin GmbH
nmrsu

CDCI3

2g30

NO,

S80

Figure S79'H NMR spectrum of 2m

3
4
5
6 Pulse Sequence
7
8
9

Acquisition Date 2014-10-25T05:00:36
Modification Date O
Temperature 298.2

10 Number of Scans 16 (&) _
11 Spectrometer 400.13
Frequency
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7 J ﬁ f | \ _
14 Nudeus 1H — S S VRS S U . | WS
15 Acquired Size 32768
16 Spectral Size 65536
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Figure S80*C NMR spectrum of 2m

Parameter

1 Data File Name

2 Title

3 Origin

4 Owner

5 Solvent

6 Pulse Sequence
7 Acquisition Date
8 Modification Date
9

Temperature
10 Number of Scans

-
—-

12 Spectral Width

13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

157 .41

147.12
Vi
—112.72

Parameters

Value
H:/ Dibenzofuran synthesis/
Sangit-MS-304/ 2/ fid
Sangit-MS-304

C13CPD CDCI3 / opt/ topspin/
nmrsu/ Sangit/ OCT 14 nmrsu

Bruker BioSpin GmbH o
nmrsu

cpci3

zgpg30
2014-10-25T13:09:21
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Figure S81'H NMR spectrum of 2n

Parameter

1 Data File Name

Parameters
Value

H:/ Dibenzofuran synthesis/ for pub/ Sangit-
MS-259-R/ 1/ fid

2 Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/
SEP 14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cDCl3
6 Pulse Sequence zg30
7 Acquisition Date 2014-09-29T08:07:05
8 Modification Date nw/_
9 Temperature 298.3 z
10 Number of Scans 16 o | _
11 Spectrometer Frequency 400.13 O ‘ 7 ‘
12 Spectral Width 8196.7 : _: f _ _
13 Lowest Frequency -1713.7 _ iy \_ \ - ,f|t|‘ \._ __/; .;(
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536 W Bouls B T ey et B ; : :
8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 75 7.4
f1 (ppm)
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i i e R St o
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Figure S82*C NMR spectrum of 2n

S 8% 5 2% 2% 8 oz < g
~ o) i Ben OO o Mo e =
vy T T ™ o™ NN - o=~ O W -
— - — _ == _— = = = = oen
| Y I 1% & | ~ [
Parameters [ =) O — [ ¢
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= & e R =2 o iR
1 Data File Name H:/ Dibenzofuran synthesis/ for N/ | |
pub/ Sangit-MS-253-R/ 2/ fid
2 Title Sangit-M5-259-R
C13CPD CDCI3 / opt{ topspin/
nmrsu/ Sangit/ SEP 14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu nw/_
5 Solvent cocl3 >
6 Pulse Sequence zgpg30 (o)
7 Acquisition Date 2014-09-30T00:32:34
8 Modification Date O
9 Temperature 298.2
10 Number of Scans 512 | _ﬁ'(( L __
11 Spectrometer Frequency 100.61 . Frf Lt I —y .3& v /;.Zelﬂ\?;
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9 T T T T T T T T T T T T
14 Nudeus 13C 129.0 128§5 128.0 124.0 122.5 120.5 120.0
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Parameter

1 Data File Name

Parameters
Value

H:/ Dibenzofuran synthesis/ for pub/
Sangit-AK-5-133/ 1/ fid

2 Title PROTONRO CDCI3 / opt/ topspin/
nmrsu/ Sangit/ NOV 14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu ~
5 Solvent cDcl3 o
6 Pulse Sequence 2g30 z o
7 Acquisition Date 2014-11-13T06:40:02 _ _ ‘
8 Modification Date O O v
9 Temperature 298.2 o
10 Number of Scans 16 \ _ ' ﬁ _
11 Spectrometer Frequency 400.13 [ V1 _ (
12 Spectral Width 8196.7 . ’ & y 9 4
13 Lowest Frequency -1713.7 =" = = ! —
14 Nudleus 1H
15 Acquired Size 32768 w.w u_m u_u w_m u_m u_» u.u
16 Spectral Size 65536 X & : fl Cu_ur._v 2 < =
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._mu f1 (ppm)

S84



Figure S84 *C NMR spectrum of 20
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Parameter Value
1 Data File Name H:/ Dibenzofuran synthesis/ Sangit- SR o G o
5135/ 2 d =5 B2 B s
2 Title Sangit-AK-5-133 ag e N =3 S
C13CPD CDCI3 / opt/ topspin/ nmrsu/ Y N | N
Sangit/ APR 14 nmrsu
3 Origin Bruker BioSpin GmbH 02
4 Owner nmrsu zZ
5 Solvent cDci3 (@)
6 Pulse Sequence zagpg30
7 Acquisition Date 2014-04-05T16:37:00
8 Modification Date o
9 Temperature 298.2 /
10 Number of Scans 512
11 Spectrometer Frequency 100.61
s i e TR THOF S S PRIV TS NP o
13 Lowest Frequency -1958.9
14 Nudeus 13C . . . . .
15 Bogired Sz 32758 130 125 120 115 110
16 Spectral Size 65536 f1 (ppm)
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Figure S85'H NMR spectrum of 2p

Parameter Value
1 Data File Name C:/ Users/ Selenium/ Desktop/ Sangit-MS-333/ 1/ fid
2 Title Sangit-MS-333
PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/ NOV 14
nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cocl3 o)
6 Pulse Sequence zg30 z
7 Acquisition Date 2014-11-18T04:15:23 o,
8 Modification Date O O O
9 Temperature 298.2 \
10 Number of Scans 16 O
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7
13 Lowest Frequency -1736.5
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536 A\ A o P 5
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Figure $86 *C NMR spectrum of 2p
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2 Title Sangit Kumar-MS-333-Ist(700MHz)
3 Origin Bruker BioSpin GmbH
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5 Solvent CDCI3
6 Pulse Sequence 2gpg30
7 Acquisition Date 2014-11-19T07:03:32
8 Modification Date o)
9 Temperature 294.9 z
QO
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11 Spectrometer Frequency 176.06 O (@]
12 Spectral Width 41666.7 \
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Figure S87 *H NMR spectrum of 2q

Parameters
Parameter Value
1 Data File Name C:/Users/ Dr. Sangit Kumar/
Desktop/ Sangit-MS-2-31/ 1/ fid
2 Tite PROTONRO CDCI3 / opt/ topspin/
nmrsu/ sangit/ DEC 14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CcDCl3
6 Pulse Sequence zg30
7 Acquisition Date 2014-12-31T11:40:28 hw/_
8 Modification Date z
S Temperature 298.3 O >
10 Number of Scans 16 O m
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7 5 _ /] | ! ;
I | |
13 Lowest Frequency -1713.7 J \J " C \_ 9 R
14 Nudeus H - T B
15 Acquired Size 32768
16 Spectral Size 65536 Yoy W ol B R J J b 3L,
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Figure S88*C NMR spectrum of 2q
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1 Data File Name C:/Users/ Dr. Sangit Kumar/ Desktop/ Sangit- | \ \
MS-2-31/ 2/ fid
2 Tite Sangit-MS-2-31
C13CPD CDCI3 / opt/ topspin/ nmrsu/ sangit/
DEC14 nmrsu
3 Origin Bruker BioSpin GmbH ~
4 Owner nmrsu nNu
5 Solvent CDCI3 ()
6 Pulse Sequence zgpg30 nw
7 Acquisition Date 2014-12-31T13:49:46 O -
8 Modification Date
9 Temperature 298.2 o
10 Number of Scans 512
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudleus 13C |
15 Acquired Size 32768 i R T o
16 Spectral Size 65536
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Parameters
Parameter Value
1 Data File Name H:/ Dibenzofuran synthesis/
Sangit-MS-02-06-R/ 1/ fid
2 Title PROTONRO CDCI3 / optf
topspin/ nmrsu/ Sangit/ NOV 14
nmrsu
3 Origin Bruker BioSpin GmbH o)
4 Owner nmrsu P
5 Solvent cocl3 O,
6 Pulse Sequence 2g30 w
7 Acquisition Date 2014-12-02T05:44:37
8 Modification Date !
O
9 Temperature 298.1
10 Number of Scans 16
11 Spectrometer 400.13
Frequency
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudeus H L &
15 Acquired Size 32768 e : S N
16 Spectral Size 65536
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Figure S90 **C NMR spectrum of 2r
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1 Data File Name H:/ Dibenzofuran synthesis/ Sangit-MS-02-06-
R/ 2/ fid
2 Tite Sangit-MS-02-06-R
C13CPD CDCI3 / opt/ topspin/ nmrsu/ Sangit/
NOV14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent coci3 o)
6 Pulse Sequence 2gpg30 z
7 Acquisition Date 2014-12-03T17:04:04 @)
8 Modification Date O w
9 Temperature 298.2
10 Number of Scans 2000 o
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5 ;
13 Lowest Frequency -1958.9 H
14 Nudeus 13C _ 7
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Figure S91*H NMR spectrum of 2s

Parameters
Parameter Value
1 Data File Name C:/ Users/ Dr. Sangit Kumar/ Desktop/
Sangit-MS-2-145-111/ 1/ fid
2 Tite PROTONRO CDCI3 / opt/ topspin/ nmrsu/
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cDCl3
6 Pulse Sequence 2g30
7 Acquisition Date 2015-04-18T705:18:10
8 Modification Date nwz
9  Temperature 298.2 P
10 Number of Scans 16 ®) uma
11 Spectrometer Frequency 400.13 O O m
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536 :
e
i I 1 T T v T 1 v 1 v T b T T y ] 1 4 T
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Figure S92 *C NMR spectrum of 2s
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Parameters I_. b T I_. I_.\l
Parameter Value
1 Data File Name 1:/ Dibenzofuran synthesis/ for pub/
Sangit-MS-2-145-111/ 2/ fid
2 Title Sangit-MS-2-145-111
C13CPD CDCI3 / opt/ topspin/ nmrsu/
Sanait/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH o
4 Owner nmrsu (@)
5 Solvent CDCI3 z ©
6 Pulse Sequence zgpg30 ®) ﬂuw
7 Acquisition Date 2015-04-18T12:36:36 O
8 Modification Date
9 Temperature 298.2
10 Number of Scans 512
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9 gg fif
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 T T T T T T T T
134 132 130 128 126 124 122 1 118
f1 (ppm)
T T T v T v T T v T T v T T T T T M T T v T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 0
fl (ppm)
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Figure S93'H NMR spectrum of 2s'

3
4
5
6 Pulse Sequence
7
8
9

Parameter

1 Data File Name
2 Title
Origin

Owner
Solvent

Acquisition Date
Modification Date

Parameters
Value
C:/Users/ Dr. Sangit Kumar/ Desktop/ Sangit-
MS-2-143-11/ 1/ fid

PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/
APR15 nmrsu

Bruker BioSpin GmbH
nmrsu

CDCI3

2030
2015-04-18T05:26:45

o

(O

OCH,

Temperature 298.2 >
10 Number of Scans 16 R
11 Spectrometer Frequency 400.13 o
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 65536
T I |l
8.0 7.5 7.0
f1 (ppm)
ﬂ
Jo
o - P o
T T v T 1 v 1 v T i T T 1 \J 1 T T ¥ I v T || 1 T | I T T
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Figure S94'C NMR spectrum of 2s*
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Parameter Value
v o KU, Ll
1 Data File Name 1:/ Dibenzofuran synthesis/ for pub/ Sangit- .,w m = ”
MS-2-145-11/ 2/ fid oo = =
2 Tite Sangit-MS-2-143-I1 i |
C13CPD CDCI3 / opt/ topspin/ nmrsu/ Sangit/
APR15 nmrsu
3 Origin Bruker BioSpin GmbH o)
4 Owner nmrsu MUV
5 Solvent CDCI3
6 Pulse Sequence zgpg30 =
7 Acquisition Date 2015-04-18T13:40:49 nw/_
8 Modification Date
9 Temperature 2988.2
10 Number of Scans 512 C
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 T T Vo] T
121.7 1215 116.1 1159
f1 (ppm)
T T v T v 1 T ’. T v T v 1 T v T Y. T 1 T T T 1 T 1 v T T
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Figure S95'H NMR spectrum of 2t

Parameter

Data File Name
Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification Date

Temperature
Number of Scans

Parameters

Value
C:/Users/ Dr. Sangit Kumar/ Desktop/
Sangit-AK-5-226-11/ 1/ fid

PROTONRO CDCI3 / opt/ topspin/ nmrsu/
Sangit/ APR 15 nmrsu

Bruker BioSpin GmbH
nmrsu

CDCI3

2g30
2015-04-21T05:20:33

299.1
16

Spectrometer Frequency 400.13

Spectral Width
Lowest Frequency
Nudeus

Acquired Size
Spectral Size

8196.7
-1713.7
1H
32768
65536

e
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= 100

y

1 099 —=
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Figure S96 *C NMR spectrum of 2t
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o Lo S S Q¢
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' N N =% & = 24 3. 0%:8%
1 Data File Name C:/ Users/ Dr. Sangit Kumar/ Desktop/ o) P P
Sangit-AK-5-226-11/ 2/ fid > _
2 Title Sangit-AK-5-226-11 (@)
C13CPD CDCI3 / opt/ topspin/ nmrsu/
Sangit/ APR 15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cDci3
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-04-21T12:58:31
8 Modification Date
9 Temperature 298.2
10 Number of Scans 512
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768 ‘.L
16 Spectral Size 65536
T T T J T Y T s T T
129 128 127 126 125 124 123
fl (ppm)
T T T d T T T T T T T T T T T T T T T T T T T T
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Figure S97 *H NMR spectrum of 2t'

Parameter

1 Data File Name
2 Title

3 Origin
4 Owner

5 Solvent

6 Pulse Sequence
7 Acquisition Date
8 Modification Date
9

Temperature
10 Number of Scans

11 Spectrometer
Frequency

12 Spectral Width
13 Lowest Frequency
14 Nudeus

15 Acquired Size

16 Spectral Size

Parameters
Value
C:/Users/ Dr. Sangit Kumar/
Desktop/ Sangit-AK-5-226-1/ 1/
fid
PROTONRO CDCI3 / opt/
topspin/ nmrsu/ Sangit/ APR 15

nmrsu
Bruker BioSpin GmbH
nmrsu

CcDClI3

2g30
2015-04-20T10:26:32

298.2
16
400.13

8196.7
-1713.7
1H
32768
65536

—

O,N

1.03

o4 106—=
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Figure S98 *C NMR spectrum of 2t"
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Parameters s S OO
Parameter Value .m“ W w m
b L] S
1 Data File Name C:/Users/ Dr. Sangit Kumar/ Desktop/ () \/
Sangit-AK-5-226_I(500MHz)/ 1/ fid
2 Title Sangit-AK-5-226_I(500MHz) O
C13CPD CDCI3 / opt/ topspin/ sangit
nmrsu 9 zZ
3 Origin Bruker BioSpin GmbH AW_
4 Owner nmrsu
5 Solvent CcDClI3
6 Pulse Sequence zagpa30
7 Acquisition Date 2015-04-21T06:55:33
8 Modification Date
9 Temperature 298.0
10 Number of Scans 256
11 Spectrometer Frequency 125.76
12 Spectral Width 29761.9
13 Lowest Frequency -2306.2
14 Nudeus 13C
15 Acquired Size 32768 f\i‘i
16 Spectral Size 65536
T T v v T
1250 1245 1240 123.0
f1 (ppm)
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Figure S99 *H NMR spectrum of 4

Parameters
Parameter Value
1 Data File Name C:/Users/ Dr. Sangit Kumar/
Desktop/ Sangit-AK-5-216-1/ 1/
fid
2 Title PROTONRO CDCI3 / opt/ O O
topspin/ nmrsu/ Sangit/ JAN15
nmrsu
3 Origin Bruker BioSpin GmbH I
4 Owner nmrsu ©
5 Solvent CDCI3
6 Pulse Sequence zg30 N2
7 Acquisition Date 2015-01-02T04:42:48 @]
8 Modification Date
9 Temperature 298.2
10 Number of Scans 16
11 Spectrometer 400.13
Frequency
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7 T 7T T T T T T T 1T " fr T 1
14 Nudeus 1H 8.0 7.8 7.6 7.4 7.2 7.0
15 Acquired Size 32768 f1 (ppm)
16 Spectral Size 65536
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Figure S100 *C NMR spectrum of 4
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Parameters .H m =
Parameter Value m .% m
1 Data File Name C:/ Users/ Dr. Sangit Kumar/ Desktop/ | |
Sangit-AK-5-216-1/ 2/ fid
2 Title Sangit-AK-5-216-1
C13CPD CDCI3 / opt{ topspin/ nmrsu/
Sangit/ JAN15 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu W
5 Solvent CDCI3
6 Pulse Sequence 2gpg30 =
7 Acquisition Date 2015-01-02T18:56:21 N
8 Modification Date o
9 Temperature 298.2
10 Number of Scans 512
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5 _
13 Lowest Frequency -1958.9 _ h_ _
14 Nudeus 13C «\ ?Es!.;))}? w cfzs.f}éc SN AN A /\.\_:....
15 Acquired Size 32768
16 Spectral Size 65536
|l b T ! T % |l o T
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f1 (ppm
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Figure S101 *H NMR spectrum of 5d

Parameter

1 Data File Name
2 Title

Origin
Owner
Solvent

Acquisition Date

3

4

5

6 Pulse Sequence
4

8 Modification Date
9

Parameters
Value

H:/ Dibenzofuran synthesis/ Sangit-
AK-5-205/ 1/ fid
PROTONRO CDCI3 / opt/ topspin/ nmrsu/f
Sangit/ NOV 14 nmrsu
Bruker BioSpin GmbH
nmrsu
CDCI3
zg30
2014-12-02709:20:59

Temperature 298.2
10 Number of Scans 16 O
11 Spectrometer Frequency 400.13
L
12 Spectral Width 8196.7 - g N A— \ =
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768 e PRI TR i g
g 78 7.7 76 7.5 74 73 72 71 7.0 6.9 6.8 6.7

16 Spectral Size 65536 f1 (ppnh)
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Figure S102 *C NMR spectrum of 5d
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Parameter Value m m m m m m m
1 Data File Name C:/Users/ Dr. Sangit Kumar/ Desktop/ | [ | | |
Sangit Kumar-AK-5-205(700MHz)/ 1/ fid
2 Title Sangit Kumar-AK-5-205(700MHz)
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence 2gpg30 T
7 Acquisition Date 2014-12-06T10:09:49 z o
8 Modification Date |
9 Temperature 294.9 O O
10 Number of Scans 512 R
11 Spectrometer Frequency 176.06
12 Spectral Width 41666.7
13 Lowest Frequency -3228.3
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 65536 _
,. I |
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Figure S103 *H NMR spectrum of 5k

Parameter Value

1 Data File Name C:/ Users/ Selenium/ Desktop/ Sangit-AK-5-193-RR/

1/ fid
2 Title PROTONRO CDCI3 / opt{ topspin/ nmrsu/ Sangit/
NOV14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cDCl3 W
6 Pulse Sequence zg30 s (@)
7 Acquisition Date 2014-11-20T05:26:23
8 Modification Date O O
9 Temperature 298.2
10 Number of Scans 16 O
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudeus H
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16 Spectral Size 65536 .¥
> - ’
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Figure S104 *C NMR spectrum of 5k
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C13CPD CDCI3 / opt/ topspin/ nmrsu/ Sangit/
NOV 14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent cDCl3 W
6 Pulse Sequence zgpg30 s o
7 Acquisition Date 2014-11-20T08:09:03
8 Modification Date O O
9 Temperature 298.2
10 Number of Scans 512
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
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14 Nudeus 13C ; ; _ _
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Figure S105 *H NMR spectrum of 5n

Parameters
Parameter Value
1 Data File Name H:/ Dibenzofuran synthesis/ Sangit-MS-
AK-5-190/ 1/ fid
2 Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/
Sangit/ NOV 14 nmrsu
3 Origin Bruker BioSpin GmbH W
4 Owner nmrsu I (@)
5 Solvent CcDClI3
6 Pulse Sequence 2g30 O
7 Acquisition Date 2014-11-10T07:06:15
8 Modification Date
9 Temperature 298.1
10 Number of Scans 16
11 Spectrometer Frequency 400.13
12 Spectral Width 8196.7 ‘ ‘i
13 Lowest Frequency -1713.7 : 7 a_ g h
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Figure S106 *C NMR spectrum of 5n
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1 Data File Name H:/ Dibenzofuran synthesis/ Sangit- |
MS-AK-5-190/ 2/ fid
2 Tite Sangit-MS-AK-5-190
C13CPD CDCI3 / opt/ topspin/ nmrsu/
Sangit/ NOV14 nmrsu
3 Origin Bruker BioSpin GmbH T
4 Owner nmrsu z
5 Solvent coal3 1 o,
6 Pulse Sequence zgpg30
7 Acquisition Date 2014-11-10T23:40:26
8 Modification Date
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10 Number of Scans 512 ,_.?_,\_\p?s.}}.siw{{ ,{?: ;-L_.f\g_ ez{‘?r: ,.,-:}...,,_A?ﬁ._.ts
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Figure S107 *H NMR spectrum of 6a

Parameters
Parameter Value
1 Data File Name C:/ Users/ Dr. Sangit Kumar/
Desktop/ Sangit-MS-02-33/ 1/ fid
2 Title PROTONRO CDCI3 / opt/ topspin/
nmrsu/ Sangit/ JAN15 nmrsu
3 Origin Bruker BioSpin GmbH N
4 Owner nmrsu W
5 Solvent cDCl3 (@)
6 Pulse Sequence zg30
7 Acquisition Date 2015-01-05T08:36:01 O O
8 Modification Date
9 Temperature 298.3 Plu
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11 Spectrometer Frequency 400.13 ‘
12 Spectral Width 8196.7
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Figure S108 *C NMR spectrum of 6a
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1 Data File Name C: [ Users/ Dr. Sangit Kumar/ Desktop/ Sangit/ ~
Sangit-MS-02-33/ 2/ fid T
2 Title Sangit-Ms-02-33 z
C13CPD CDCI3 / opt/ topspin/ nmrsuj/ Sangit/ O,
JAN1S nmrsu
3 Origin Bruker BioSpin GmbH O
4 Owner nmrsu _
5 Solvent coai3 O
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-01-05T15:04:27
8 Modification Date
9 Temperature 298.2
10 Number of Scans 300 | :
11 Spectrometer Frequency 100.61 B e
12 Spectral Width 24038.5
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Parameter

1 Data File Name
2 Title

3 Origin

4 Owner

5 Solvent

6 Pulse Sequence
7 Acquisition Date
8 Modification Date
9

Temperature
10 Number of Scans

298.2
a &
11 Spectrometer Frequency 400.13

12 Spectral Width

13 Lowest Frequency

Parameters

Value
C:/Users/ Dr. Sangit Kumar/ Desktop/
Sangit-MS-2-13/ 1/ fid

PROTONRO CDCI3 / opt/ topspin/ nmrsu/
Sangit/ NOV14 nmrsu

Bruker BioSpin GmbH
nmrsu

CDCI3

zg30
2014-12-03711:28:08

8196.7
-1713.7

14 Nudeus 1H I \
15 Acquired Size 32768 g ﬁ C
16 Spectral Size 65536 N M — —
3 T v T s T v T v T i T y T ' b T T o T T T
© 77 76 75 74 3 72 7.1 70 69 6.8 6.7 6.6 6.5
Y f1 m
[S) (ppm)
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>
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O
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o
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o
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T 1 ) 1
1M” N AN = == . = |\/ RN — -~
o [ | p—g—i
3 SRS 1 f
. 2 8% & 8 s
n s =2Z2 2 & «
m T T v T L T 1 v 1 ] T L) T v ] s 1 v T L T v T 1 1 1] T v T ¢ ] v 1 14 T 1 v, T \J T 1 14 T
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Figure S110 **C NMR spectrum of 6e
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Parameter Value 04 5 S o3 e e g 88
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1 Data File Name C:/ Users/ Dr. Sangit Kumar/ Desktop/ I b B AN = = et = et SEhEh
Sangit-MS-2-13/ 2/ fid z AN \ 7 | L ¥
2 Tite Sangit-MS-2-13 O,
C13CPD CDCI3 / opt/ topspin/ nmrsu/
Sangit/ NOV 14 nmrsu
3 Origin Bruker BioSpin GmbH R
4 Owner nmrsu
5 Solvent CDCI3
6 Pulse Sequence zgpa30
7 Acquisition Date 2014-12-03T12:20:26
8 Modification Date
9 Temperature 298.2
10 Number of Scans 104
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5 _
13 Lowest Frequency -1958.9 / ’1\5 rz. k r\‘
14 Nudeus 13C RN e R faal et LN ko
15 Acquired Size 32768
16 Spectral Size 65536 . ; . : : . . . .
125.0 124.0 122.0 112.0
f1 (ppm)
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Figure S111'H NMR spectrum of 6l

Parameter

-

Data File Name
Title

nN

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification Date

00N bW

Temperature
10 Number of Scans

Value

G:/ Dibenzofuran synthesis/ Sangit-MS-341/ 1/ fid

PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/
NOV14 nmrsu

Bruker BioSpin GmbH ~
nmrsu W

CDCI3 le)
zg30
2014-11-24T12:30:34

298.2

(2

13.5

11 Spectrometer Frequency 400.13 H c
12 Spectral Width 8196.7
13 Lowest Frequency -1713.7
14 Nudeus 1H
15 Acquired Size 32768 v W \
16 Spectral Size 65536 \ u[ll.\ o W . s
T N L N T T N z T T T T 1
7.8 7.7 7.6 7:5 744 7.3 7.2 7.1 7.0 6.9
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Figure S112 3C NMR spectrum of 6l
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1 Data File Name G:/ Dibenzofuran synthesis/ Sangit- N _ _ f | _ _
MS-341/ 2/ fid W
2 Title Sangit-MS-341 o
C13CPD CDCI3 / opt/ topspin/ nmrsu/
Sangit/ NOV 14 nmrsu
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3 O
6 Pulse Sequence zgpa30
7 Acquisition Date 2014-11-24721:38:59 &
8 Modification Date
9 Temperature 298.2
10 Number of Scans 512
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5
13 Lowest Frequency -1958.9
14 Nudeus 13C
15 Acquired Size 32768 %.L
16 Spectral Size 65536
T T
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Figure S113 *H NMR spectrum of 6d
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Parameters

Parameter Value

Data File Name H:/ Dibenzofuran synthesis/ Sangit-MS-322/ 1/
fid

Title PROTONRO CDCI3 / opt/ topspin/ nmrsu/ Sangit/
NOV14 nmrsu

Origin Bruker BioSpin GmbH

Owner nmrsu

Solvent CDCI3

Pulse Sequence 2g30

Acquisition Date 2014-11-08T07:02:38

Modification Date

Temperature 298.2

Number of Scans 16

Spectrometer Frequency 400.13

Spectral Width 8196.7

Lowest Frequency -1713.7

Nudeus 1H

Acquired Size 32768

Spectral Size 65536
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Figure S114"*C NMR spectrum of 6d
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Parameters
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o o - v)
1 Data File Name H:/ Dibenzofuran synthesis/ Sangit-MS-322/ a o 2 i
2/ fid ! o S S
2 Title Sangit-M5-322 |
C13CPD CDCI3 / opt/ topspin/ nmrsu/ Sangit/ ~
NOV14 nmrsu T
3 Orign Bruker BioSpin GmbH Zz
4 Owner nmrsu O,
5 Solvent CDCI3 0
6 Pulse Sequence zgpg30
7 Acquisition Date 2014-11-10T723:08:07
8 Modification Date
9 Temperature 298.5
10 Number of Scans 512
11 Spectrometer Frequency 100.61 ﬁ. ﬁ.s
12 Spectral Width 24038.5 \{ réal{%{é}(;ﬁf%xh ?\&Lf;&(..ér? PNty
13 Lowest Frequency -1958.9
14 Nudeus 13C U e . A . A T T AR TR,
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Figure S115 *H NMR spectrum of 7 and 8

Parameters
Parameter Value o
1 Data File Name 1:/ Dibenzofuran synthesis/
Optimization/ Sangit-MS-2-143/ 1/
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2 Title PROTONRO CDCI3 / opt/ topspin/ @) =
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N
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6 Pulse Sequence 2g30 z
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O 4 v
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Figure S116'*C NMR spectrum of 7 and 8
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MS-2-143/ 2/ fid
2 Title Sangit-MS-2-143
C13CPD CDCI3 / opt/ topspin/ nmrsu/ Sangit/
APR 15 nmrsu (@)
3 Origin Bruker BioSpin GmbH
4 Owner nmrsu
5 Solvent CDCI3 _¢
6 Pulse Sequence 2apg30 o Z
7 Acquisition Date 2015-04-17T08:25:06 O
8 Modification Date
N
9 Temperature 298.2 (@) ©)
10 Number of Scans 512 z
11 Spectrometer Frequency 100.61
12 Spectral Width 24038.5 P|u
13 Lowest Frequency -1958.9
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Figure S117. ORTEP views of 1p
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Table S1. Crystal data and structure refinement for 1p.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume
Z

Density (calculated)

Absorption coefficient

F(000)

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction
Refinement method

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

Final R indices [I1>2sigma(l)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

MS-298

CizsH CINO;

249.69

296(2) K

0.71073 A

Monoclinic

P 21/n

a=17.0453(11) A o= 90°.
b =4.0783(3) A
c =18.9440(12) A ¥ =90°.
1192.25(14) A3

4

1.391 Mg/m3

0.309 mm-1
520
1.349 to 25.113°.

-20<=h<=20, -4<=k<=4, -22<=I<=22

14459

2115 [R(int) = 0.0351]
98.4 %

None

Full-matrix least-squares on F2
2115/0/ 156

1.072

R1 =0.0367, wR2 = 0.1046
R1 =0.0399, wR2 = 0.1082

n/a

0.533 and -0.516 e.A-3

B=115.131(3)°.



Table S2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters

(A2x 103) for 1p. U(eq) is defined as one third of the trace of the orthogonalized Ull tensor.

X y z U(eq)
Cl(1) 4084(1) -238(2) 3591(1) 53(1)
0(1) 1540(1) 4729(3) 4663(1) 42(1)
0(2) 4086(1) 4720(3) 8222(1) 46(1)
N(004) 1989(1) 434(4) 5835(1) 36(1)
C(2) 2797(1) 1999(4) 6246(1) 30(2)
C(7) 2984(1) 2603(4) 4988(1) 32(1)
C(1) 3278(1) 3054(4) 5843(1) 31(2)
C(12) 3566(1) 1442(5) 4707(1) 35(1)
C(8) 2153(1) 3505(4) 4440(1) 34(1)
C(3) 3095(1) 2607(4) 7037(1) 33(1)
C(4) 3873(1) 4231(4) 7444(1) 33(1)
C(11) 3333(1) 1236(5) 3917(1) 37(2)
C(6) 4066(1) 4600(4) 6276(1) 35(1)
C(5) 4375(1) 5200(4) 7069(1) 38(1)
C(9) 1934(1) 3293(5) 3648(1) 41(1)
C(10) 2518(1) 2162(5) 3379(1) 42(1)
C(13) 4867(1) 6484(6) 8670(1) 51(1)

Table S3. Selected bond lengths [A] for 1p.

Cll1—C11 1.7480 (17) Cl2—H12 0.93
01—C8 1.377 (2) C8—C9 1.386 (2)
01—H1 0.82 C3—C4 1.387 (2)
02—C4 1.374 (2) C3—H3 0.93
02—C13 1.432 (2) C4—C5 1.382 (3)
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N004—C2

NO04—HO0A

N004—H00B

C2—C3

C2—C1

Cr—C12

Cr—C8

Cr—C1

C1—C6

Cl12—C11

1.414 (2)
0.86

0.86

1.385 (2)
1.405 (2)
1.393 (2)
1.404 (2)
1.489 (2)
1.392 (2)

1.378 (2)

Table S4. Bond angles [°] for 1p.

C8—01—H1

C4—02—C13

C2—NO004—HO00A

C2—N004—H00B

HOOA—N004—H00B

C3—C2—C1

C3—C2—N004

C1—C2—NO004

Cl12—C7—C8

Cl2—C7—C1

109.5
117.66 (14)
120

120

120

120.17 (15)
120.02 (14)
119.75 (14)
117.67 (15)

119.47 (14)

C11—C10

C6—C5

C6—H6

C5—H5

C9—C10

C9—H9

C10—H10

C13—H13A

C13—H13B

C13—H13C

02—C4—C3

C5—C4—C3

C12—C11—C10

Cl2—Cl11—CI1

Cl0—C11—CI1

C5—C6—C1

C5—C6—H6

C1—C6—H6

C4—C5—C6

C4—C5—H5

1.380 (2)
1.386 (2)
0.93
0.93
1.376 (3)
0.93
0.93
0.96
0.96

0.96

114.91 (15)
120.27 (15)
121.39 (16)
119.18 (13)
119.43 (13)
123.09 (15)
118.5

118.5

118.31 (16)

120.8
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C8—Cr—C1

C6—C1—C2

C6—C1—C7

C2—C1—Cv

Cl11—C12—C7

Cl11—C12—H12

C7—C12—H12

01—C8—C9

01—C8—C7

Cc9—C8—C7

C2—C3—C4

C2—C3—H3

C4—C3—H3

02—C4—C5

122.73 (15)
117.28 (15)
119.49 (14)
123.24 (14)
120.80 (15)
119.6
119.6
117.71 (15)
121.74 (15)
12051 (16)
120.83 (15)
119.6
119.6

124.82 (16)

C6—C5—H5

C10—C9—C8

C10—C9—H9

C8—C9—H9

C9—C10—C11

C9—C10—H10

C11—C10—H10

02—C13—H13A

02—C13—H13B

H13A—C13—H13B

02—C13—H13C

H13A—C13—H13C

H13B—C13—H13C

120.8
121.11 (16)
119.4
119.4
118.51 (16)
120.7
120.7
109.5
109.5
109.5
109.5
109.5

109.5

Table S5. Anisotropic displacement parameters (A2x 103)for 1p. The anisotropic

displacement factor exponent takes the form: -2z2[ h2a*2Ull + . + 2 h k a* b* U12]

ull u22 u33 u23 ul3 ul2
CI(1)  44(1) 80(1) 42(1) -10(1) 25(1) 1(1)
O(1) 36(1) 47(1) 42(1) 2(1) 16(1) 11(1)
0(2) 43(1) 63(1) 32(1) -11(1) 16(1) -10(1)
N(004) 34(1) 42(1) 34(1) -6(1) 17(1) -10(1)
C(2) 29(1) 27(1) 34(1) -1(1) 14(1) 2(1)
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c(7) 331 31(1) 31(2) 1(2) 14(1) -1(1)
Cc(1)  30(1) 31(2) 31(2) 2(1) 13(1) 4(1)
C(12) 30(1) 42(1) 32(1) 1(1) 12(1) 1(1)
C(8) 34(1) 32(1) 37(1) 1(1) 15(1) 2(1)
C(3)  35(1) 33(1) 35(1) -1(1) 20(1) 0(1)
C(4)  35(1) 35(1) 30(1) -3(1) 13(1) 3(1)
C(11) 37(1) 42(1) 35(1) -1(1) 20(1) -2(1)
C(6) 30(1) 43(1) 36(1) 1(1) 17(2) -1(2)
Cc(5)  30(1) 43(1) 38(1) -4(1) 13(1) -5(1)
c(O)  38(1) 47(1) 33(1) 5(1) 8(1) 6(1)
C(10) 46(1) 49(1) 29(1) 1(1) 14(1) -1(1)
C(13) 44(1) 62(1) 37(1) -13(1) 9(1) -6(1)
Table S6. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 103)
for 1p.

X y z U(eq)
H(1) 1537 3629 5024 62
H(00A) 1682 -140 6076 43
H(00B) 1804 57 5344 43
H(12) 4118 798 5056 42
H(3) 2769 1918 7298 39
H(6) 4401 5261 6021 42
H(5) 4906 6228 7341 45
H(9) 1383 3927 3292 50
H(10) 2368 2025 2847 50
H(13A) 5354 5295 8672 76
H(13B) 4930 6729 9195 76
H(13C) 4841 8609 8443 76
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Figure S119 ORTEP views of 2a

Figure S120 Packing diagram of 2a.
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Table S7. Crystal data and structure refinement for 2a.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume
Z

Density (calculated)

Absorption coefficient

F(000)

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction
Refinement method

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

Final R indices [I1>2sigma(l)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

AK-5-90
CizsHg CIN O3
261.65

296(2) K
0.71073 A
Triclinic

P-1
a=7.2089(4) A
b =8.7381(5) A
¢ =10.2105(6) A
578.80(6) A3

2

1.501 Mg/m3

0.328 mm-1

268

2.590 to 27.517°.

-9<=h<=9, -11<=k<=11, -13<=I<=13
20323

2667 [R(int) = 0.0283]

99.7 %

None

Full-matrix least-squares on F2
2667 /0/ 165

1.040

R1 = 0.0370, wR2 = 0.1030
R1 =0.0441, wR2 = 0.1088
0.043(8)

0.261 and -0.182 e.A-3

a=78.365(2)°.
B= 88.899(2)°.
v =67.042(2)°.
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Table S8. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters

(A2x 103) for 2a. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
Cl(01) 2996(1) 5637(1)  11892(1) 64(1)

0(1) 2194(2) 1423(1)  10685(1) 40(1)

C(5) 2825(2) 2732(2)  10262(1) 41(2)

C(3) 2539(2) -2738(2)  12628(1) 42(1)

C(1) 2371(2) 216(2)  11101(1) 35(1)

c(7) 2628(2) 187(2) 8856(1) 37(1)

C(6) 2633(2) -1052(2)  10032(1) 35(1)

c2) 2339(2) -1065(2)  12398(1) 39(1)
c(11) 2245(2) 3152(2) 8486(2) 46(1)

C(4) 2773(2) -3544(2)  11566(2) 43(1)

C(8) 2798(2) 220(2) 7486(1) 47(1)

0@3) 2467(3) 1154(2)  14653(1) 88(1)
C(12) 2356(2) 1652(2) 9308(1) 38(1)

0() 1608(3) 1269(2)  13320(1) 94(1)

N(1) 2110(2) 251(2)  13539(1) 55(1)
C(10) 2415(2) 3170(2) 7128(2) 50(1)

C(9) 2681(2) 1711(2) 6652(2) 53(1)
C(13) 2298(3) 4767(3) 6171(2) 72(1)
Table S9. Bond lengths [A] for 2a.

Clo1—c4 1.7347 (14) C2—N1 1.4573 (19)
01—C1 1.3645 (15) Cl1—C12 1.3806 (19)
01—C12 1.3888 (16) C11—C10 1.388 (2)
C5—C4 1.384 (2) C11—H009 0.95
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C5—C6

C5—H003

C3—C4

C3—C2

C3—H004

Cl1—C2

C1—Cé6

Cr—C12

Cr—Cs8

C7—C6

Table S10. Bond angles [°] for 2a.

C1—01—C12

C4—C5—C6

C4—C5—H003

C6—C5—H003

C4—C3—C2

C4—C3—HO004

C2—C3—HO004

01—C1—C2

01—C1—C6

C2—C1—C6

1.3903 (18)
0.95

1.382 (2)
1.3824 (19)
0.95
1.3864 (18)
1.4021 (18)
1.390 (2)
1.397 (2)

1.4444 (18)

105.37 (10)

118.16 (13)

120.9

120.9

119.74 (13)

120.1

120.1

127.61 (12)
112.03 (11)

120.36 (12)

C8—C9

C8—HO011

O3—N1

02—N1

C10—C9

C10—C13

C9—HO017

C13—H1AA

C13—H1AB

C13—HI1AC

C3—C4—Clo1

C5—C4—Clo1

C9—C8—C7

C9—C8—H011

C7—C8—H011

Cl1—Ci12—O01

Cl11—C12—C7

01—C12—C7

02—N1—03

02—N1—C2

1.378 (2)
0.95
1.2141 (19)
1.2058 (19)
1.397 (3)
1.507 (2)
0.95

0.98

0.98

0.98

118.38 (11)
119.53 (12)
118.13 (15)
120.9
120.9
124.33 (13)

124.04 (13)

111.63 (11)
124.05 (15)

118.23 (13)
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Cl12—C7—C8

C12—C7—C6

C8—C7—C6

C5—C6—C1

C5—C6—C7

C1—C6—C7

C3—C2—C1

C3—C2—N1

Cl1—C2—N1

C12—C11—C10

C12—C11—H009

C10—C11—H009

C3—C4—C5

118.48 (13)
105.66 (11)
135.85 (13)
120.22 (12)
134.48 (13)
105.31 (11)
119.43 (12)
118.56 (12)
122.01 (13)
116.95 (15)
1215

1215

122.08 (13)

0O3—N1—C2

C11—C10—C9

C11—C10—C13

C9—C10—C13

C8—C9—C10

C8—C9—HO017

C10—C9—Ho017

C10—C13—H1AA

C10—C13—H1AB

H1AA—C13—H1AB

C10—C13—H1AC

H1AA—C13—H1AC

H1AB—C13—H1AC

117.71 (14)
119.87 (14)
119.81 (17)
120.31 (16)
122.53 (14)
118.7
118.7
109.5
109.5
109.5
109.5
109.5

109.5

Table S11. Anisotropic displacement parameters (A2x 103) for 2a. The anisotropic

displacement factor exponent takes the form: -2z2[ h2a*2Ull + .. + 2 h k a* b* U12]

yll u22 u33 u23 ul3 ul2
CI(01) 82(1) 35(1) 77(2) -8(2) 18(1) -27(1)
0O(1) 56(1) 36(1) 33(1) -6(1) 3(1) -23(1)
C(5) 46(1) 39(1) 42(1) -13(1) 7(1) -20(1)
C(3) 46(1) 40(1) 37(2) 0(1) 5(1) -19(1)
C(1) 39(1) 34(1) 33(2) -5(1) 2(1) -18(1)
C(7) 39(1) 41(1) 33(2) -5(1) 2(1) -19(1)
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c6)  37(1) 38(1) 32(1) 7(1) 3(1) -18(1)

C@  45(1) 42(1) 31(1) 7(1) 5(1) -19(1)
C(11) 50(1) 42(1) 45(1) 2(1) -2(1) -23(1)
C(4)  45(1) 34(1) 50(1) -5(1) 6(1) -18(1)
c®)  52(1) 56(1) 34(1) -9(1) 4(1) -25(1)
0@B)  156(2) 82(1) 31(1) -9(1) 7(1) -53(1)
C(12) 41(1) 41(1) 32(1) -2(1) 0(1) -20(1)
0@ 181(2) 57(1) 51(1) -24(1) 27(1) -50(1)
N(1)  81(1) 57(1) 35(1) -13(1) 12(1) -34(1)
C(10)  48(1) 55(1) 42(1) 9(1) -3(1) -24(1)
cO)  55(1) 70(1) 31(1) 1(1) 1(1) -29(1)
C(13)  79(1) 72(1) 56(1) 24(1) -6(1) -37(1)

Table S12. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 103)

for 2a.
X y z U(eq)

H(003) 2989 -3307 9544 49
H(004) 2515 -3331 13513 50
H(009) 2061 4128 8835 55
H(011) 2989 -757 7139 56
H(017) 2786 1749 5719 63
H(1AA) 2919 5364 6611 108
H(1AB) 880 5506 5904 108
H(1AC) 3017 4470 5375 108

Table S13. Torsion angles [°] for 2a.

Cl2—01-Cl1-C2 178.94 (13) C6—C5—C4—CloL 179.68 (10)

C12—01—C1—C6 —0.30 (14) Cl12—C7—C8—C9 —0.2 (2)
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C4—C5—C6—C1

C4—C5—-C6—C7

01—C1—C6—C5

C2—C1—C6—C5

01—C1—C6—C7

C2—C1—C6—C7

C12—C7—C6—C5

C8—C7—C6—C5

Cl2—C7—C6—C1

C8—C7—C6—C1

C4—C3—C2—C1

C4—C3—C2—N1

01—C1—C2—C3

C6—C1—C2—C3

01—C1—C2—N1

C6—C1—C2—N1

C2—C3—C4—C5

C2—C3—C4—Clo1

C6—C5—C4—C3

~0.7 (2)
179.46 (14)
~179.53 (11)
1.2 (2)

0.37 (15)
~178.94 (12)
179.59 (14)
0.5 (3)
~0.28 (14)
~179.40 (15)
0.2 (2)
~179.53 (13)
179.92 (13)
-0.9 (2)
~0.4 (2)
178.78 (13)
03(2)
~179.42 (11)

-0.1(2)

C6—C7—C8—C9

C10—C11—C12—01

Cl10—C11—C12—C7

C1—01—C12—C11

C1—01—C12—C7

C8—C7r—C12—C11

C6—C7—C12—C11

C8—C7—C12—O01

C6—C7—C12—O01

C3—C2—N1—02

Cl1—C2—N1—-02

C3—C2—N1—03

C1—C2—N1—03

C12—C11—C10—C9

C12—C11—C10—C13

C7r—C8—C9—C10

C11—C10—C9—C8

C13—C10—C9—C8

178.83 (15)
~179.32 (13)
0.1(2)
179.58 (13)
0.10 (14)
-0.1(2)
~179.36 (13)
179.42 (12)
0.12 (15)
~168.02 (17)
12.3(2)

13.0 (2)
~166.68 (16)
0.1(2)
179.71 (14)
0.4 (2)

~0.4 (2)

~179.99 (16)
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Figure S121 ORTEP views of 2d

Figure S122 Packing Diagram of 2d
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Table S14. Crystal data and structure refinement for 2d

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume
Z

Density (calculated)

Absorption coefficient

F(000)

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Refinement method
Data / restraints / parameters

Goodness-of-fit on F2

Final R indices [I1>2sigma(l)]
R indices (all data)

Absolute structure parameter

Extinction coefficient

Largest diff. peak and hole

2d

Ci17 H17 N O3

283.31

296(2) K

0.71073 A

Monoclinic

P2,

a=8.8713(5 A o= 90°.
b =7.0968(4) A
¢ =12.0516(6) A ¥ =90°.
712.55(7) A3

2

1.320 Mg/m3

0.091 mm-1
300
1.799 t0 26.954°,

-11<=h<=11, -9<=k<=9, -15<=I<=13

7512

2880 [R(int) = 0.0325]
100.0 %

None

Full-matrix least-squares on F2
2880/1/195

1.048

R1 = 0.0434, wR2 = 0.1095
R1 =0.0573, wR2 = 0.1200
1.9(10)

0.049(6)

0.196 and -0.167 e.A-3

B=110.095(3)°.



Table S15. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters

(A2x 103) for 2d. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
0(3) 1110(2) 567(14)  -1410(2) 88(1)
0(2) 2036(2) 556(15) 465(2) 87(1)
0(1) 5219(2) 456(9) 1663(1) 43(1)
N(1) 2216(2) 482(11) -484(2) 50(1)
Cc() 6809(10) 2234(7) -2967(6) 56(2)
C(2) 5864(3) 488(12) -2883(2) 44(1)
C(3) 5596(3) 511(12)  -1690(2) 40(1)
C(4) 6925(3) 486(12) -646(2) 42(1)
C(5) 6721(2) 469(11) 442(2) 40(1)
C(6) 7805(2) 460(11) 1653(2) 40(1)
C(7) 6838(2) 477(11) 2351(2) 40(1)
C(8) 7421(3) 440(11) 3563(2) 44(1)
C(9) 9077(3) 493(12) 4120(2) 44(1)
C(10) 9798(3) 461(14) 5443(2) 56(1)
C(11) 6826(9) -1299(7) -2953(6) 55(2)
C(12) 4074(3) 459(12)  -1595(2) 42(1)
C(13) 3850(2) 492(12) -510(2) 41(1)
C(14) 5169(2) 461(11) 514(2) 38(1)
C(15) 9459(3) 454(12) 2213(2) 45(1)
C(16) 10060(3) 443(13) 3427(2) 48(1)
C(17) 4291(3) 445(15)  -3922(2) 58(1)

Table S16. Selected bond lengths [A] for 2d
03—N1 1.208 (3) C7—C8 1.372 (3)

02—N1 1.209 (3) C8—C9 1.390 (3)
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01—C14 1.370 (2) C8—H5 0.93
01—C7 1.390 (2) C9—C16 1.400 (3)
N1—C13 1.460 (3) C9—C10 1.501 (3)
Cl1—C2 1.519 (10) C10—H2 0.96
Cl1—H12 0.96 C10—H7 0.96
Cl—H11 0.96 C10—H6 0.96
Cl1—H1 0.96 Cl11—H17 0.96
C2—C17 1.522 (3) C11—H3 0.96
C2—C3 1.536 (3) C11—H16 0.96
C2—C11 1.547 (9) C12—C13 1.388 (3)
C3—C12 1.395 (3) C12—H10 0.93
C3—C4 1.398 (3) C13—C14 1.378 (3)
C4—C5 1.384 (3) C15—C16 1.375(3)
C4—H4 0.93 C15—H9 0.93
C5—C14 1.409 (3) C16—H8 0.93
C5—C6 1.446 (3) C17—H15 0.96
C6—C15 1.389 (3) C17—H14 0.96
C6—C7 1.392 (3) C17—H13 0.96
Table S17. Selected Bond angles [°] for 2d

C14—01—C7 105.74 (15) C8—C9—C10 120.4 (2)
03—N1—02 122.8 (2) C16—C9—C10 120.5 (2)
03—N1—C13 118.6 (2) C9—C10—H2 109.5
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02—N1—C13

C2—C1—H12

C2—Cl1—H11

H12—C1—H11

C2—Cl—H1

H12—C1—H1

H11—C1—H1

C1—C2—C17

C1—C2—C3

Cl7—C2—C3

C1—C2—C11

Cl7—C2—C11

C3—C2—C11

Cl2—C3—C4

Cl12—C3—C2

C4—C3—C2

C5—C4—C3

C5—C4—H4

C3—C4—H4

C4—C5—C14

C4—C5—C6

118.3 (2)
109.5
109.5
109.5
109.5
109.5
109.5
109.4 (6)
108.7 (5)
112.16 (18)
109.75 (18)
107.8 (6)
109.0 (5)
117.8 (2)
122.9 (2)
119.25 (18)
120.58 (19)
119.7
119.7
120.5 (2)

134.32 (19)

C9—C10—H7

H2—C10—H7

C9—C10—H6

H2—C10—H6

H7—C10—H6

C2—C11—H17

C2—C11—H3

H17—C11—H3

C2—C11—H16

H17—C11—H16

H3—C11—H16

C13—C12—C3

C13—C12—H10

C3—C12—H10

C14—C13—C12

Cl14—C13—N1

C12—C13—N1

01—C14—C13

01—C14—C5

C13—C14—C5

C16—C15—C6

109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
122.2 (2)
118.9
118.9
119.37 (18)
121.64 (19)
118.9 (2)
128.86 (18)
111.66 (18)
119.5 (2)

118.4 (2)
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C14—C5—C6

C15—C6—C7

C15—C6—C5

C7r—C6—C5

C8—C7—O01

C8—C7—C6

01—C7—C6b

C7—C8—C9

C7—C8—H5

C9—C8—H5

C8—C9—Cl6

105.23 (18)
118.3 (2)
135.6 (2)
106.02 (18)
124.71 (18)
123.9 (2)
111.34 (19)
117.6 (2)
121.2
121.2

118.9 (2)

C16—C15—H9

C6—C15—H9

C15—C16—C9

C15—C16—H8

C9—C16—HS8

C2—C17—H15

C2—C1l7/—H14

H15—C17—H14

C2—C17—H13

H15—C17—H13

H14—C17—H13

120.8
120.8
122.8 (2)
118.6
118.6
109.5
109.5
109.5
109.5
109.5

109.5

Table S18. Anisotropic displacement parameters (A% 10% for 2d. The anisotropic

displacement factor exponent takes the form: -2z%[ h2a*2U™ + ...

+2 hka*b* U™

U1l U22 U33 u23
0@3) 36(1) 159(3) 69(1) 23(4)
0(2) 47(1) 157(3) 69(1) -19(4)
0(1) 38(1) 51(1) 48(1) -2(2)
N(1) 37(1) 58(1) 62(1) -1(3)
c(1) 61(5) 60(3) 53(3) -10(3)
C(2) 41(1) 48(1) 48(1) -5(4)
C(@3) 42(1) 38(1) 47(1) 2(3)
C(4) 35(1) 48(1) 50(1) 2(4)
C(5) 36(1) 38(1) 50(1) -7(3)
C(6) 40(1) 39(1) 47(1) 2(3)

S136



c(7) 35(1) 38(1) 51(1) 2(3)

C(8) 45(1) 44(1) 52(1) 11(3)
C(9) 45(1) 38(1) 51(1) -6(3)
C(10) 54(2) 65(2) 53(2) 19(4)
C(11) 62(4) 52(3) 66(4) -12(3)
C(12) 38(1) 41(1) 49(1) 0(3)
C(13) 33(1) 40(1) 55(1) 10(3)
C(14) 40(1) 36(1) 47(2) -4(3)
C(15) 39(1) 51(1) 54(1) 4(4)
C(16) 39(1) 54(1) 54(1) 1(4)
C(17) 55(2) 72(2) 49(1) 1(4)

Table S19. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A%x 10°)

for 2d

X y z U(eq)
H(12) 6893 2300 -3740 85
H(11) 7864 2170 -2383 85
H(1) 6267 3336 -2834 85
H(4) 7955 482 -682 51
H(5) 6733 381 3996 52
H(2) 9055 -106 5764 85
H(7) 10027 1727 5734 85
H(6) 10774 -258 5678 85
H(17) 6235 -2399 -2881 82
H(3) 7844 -1282 -2322 82
H(16) 6995 -1326 -3698 82
H(10) 3179 401 -2281 50
H(9) 10144 458 1776 55
H(8) 11167 401 3805 58
H(15) 4512 346 -4646 87
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H(14)
H(13)

1583
-620

Table S20. Torsion angles [°] for 2d

C1—C2—C3—C12

Cl7—C2—C3—C12

C11—C2—C3—C12

C1—C2—C3—C4

Cl7—C2—C3—C4

Cl1—C2—C3—C4

C12—C3—C4—C5

C2—C3—C4—C5

C3—C4—C5—Cl14

C3—C4—C5—C6

C4—C5—C6—C15

C14—C5—C6—C15

C4—C5—C6—C7

C14—C5—C6—C7

C14—01—C7—C8

C14—01—C7—Cb

C15—C6—C7—C8

C5—C6—C7—C8

C15—C6—C7—01

122.3 (8)
1.2 (12)
~118.1 (8)
~61.1 (8)
177.9 (7)
58.5 (8)
~1.9 (12)
~178.7 (7)
0.5 (12)
~179.3 (8)
0.5 (16)
179.7 (10)
178.9 (9)
0.9 (8)
~178.6 (7)
~1.1 (8)
~1.7 (12)
178.7 (7)

~179.2 (7)

-3929
-3846

C4—C3—C12—C13

C2—C3—C12—C13

C3—C12—C13—C14

C3—C12—C13—N1

03—N1—C13—C14

02—N1—C13—C14

03—N1—C13—C12

02—N1—C13—C12

C7—01—C14—C13

C7—01—C14—C5

Cl12—C13—C14—01

N1—C13—C14—O01

C12—C13—C14—C5

N1—C13—C14—C5

C4—C5—C14—01

C6—C5—C14—01

C4—C5—C14—C13

C6—C5—C14—C13

C7—C6—C15—C16

3.7 (12)
~179.6 (7)
~4.0 (12)
178.4 (8)
177.8 (8)
4.2 (13)
4.6 (13)
~178.3 (8)
~178.3 (7)
0.5 (9)
~178.9 (7)
~1.4 (13)
2.4 (12)
179.9 (8)
~179.6 (7)
0.2 (9)
~0.7 (12)
179.1 (7)

0.7 (13)
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C5—C6—C7—O1 1.2 (8)
01— C7—C8C9 ~179.2 (8)
C6—C7—C8—C9 3.6 (11)
C7—C8—C9—C16 4.5 (11)
C7—C8C9—C10 179.9(7)

C5—C6—C15—C16

C6—C15—C16—C9

C8—C9—C16—C15

C10—C9—C16—C15

~179.9 (9)
~1.9 (13)
3.9 (13)

179.5 (9)

Figure S123 ORTEP views of 2e
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Figure S124 Packing diagram of 2e.

Table S21. Crystal data and structure refinement for 2e.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

MS 282 1|
C13 Hg F N O3
245.20

298(2) K

0.71073 A
Monoclinic

P 2y
a=9.2951(8) A

b =17.4748(14) A
¢ =13.7550(11) A

2198.4(3) A3
8

o= 90°.
B=100.270(5)°.
v =90°.
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Density (calculated)

Absorption coefficient

F(000)

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction
Refinement method

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

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

Extinction coefficient

Largest diff. peak and hole

1.482 Mg/m3

0.118 mm-1
1008
2.227 to 25.101°.

-11<=h<=11, -20<=k<=20, -16<=I<=16

49564
3911 [R(int) = 0.1670]
98.3 %

None

Full-matrix least-squares on F2
3911/0/ 327

1.042

R1 =10.0628, wR2 = 0.1153
R1=0.1498, wR2 = 0.1433

n/a

0.163 and -0.173 e.A-3

Table S22. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters

(A2x 103) for 2e. U(eq) is defined as one third of the trace of the orthogonalized UiJ tensor.

X y z U(eq)
O(4) 3698(2) 2627(1) 5248(1) 52(1)
O(1) 1608(2) 7596(1) 2813(1) 50(1)
F(1) 3705(3) 5447(1) 5554(2) 87(1)
F(2) 890(2) 3897(1) 7995(1) 83(1)
N(1) 3623(3) 6393(2) 2281(2) 57(1)
0(3) 4545(3) 5913(2) 2191(2) 77(2)
0(2) 3093(3) 6828(2) 1628(2) 90(1)
N(2) 1821(4) 3995(2) 4689(2) 65(1)
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0(5)
C(8)
0(6)
C(25)
C(14)
c(1)
C(19)
C(20)
c(7)
C(6)
C(15)
C(18)
C(16)
C(2)
C(11)
C(9)
C(24)
C(12)
C(23)
C(17)
c@3)
C(5)
C(10)
C(4)
C(21)
C(22)
C(13)
C(26)

2652(3)
788(3)
818(4)

4414(3)

2964(3)

2226(3)

3194(3)

4157(3)
893(3)

1831(3)

2074(4)

2491(4)

1364(4)

3143(3)

-686(4)

2(3)

5262(4)
123(4)

5900(4)

1612(4)

3647(4)

2346(4)

-762(4)

3218(4)

4822(4)

5678(4)

-1640(4)

6825(4)

3840(2)
8040(2)
4436(2)
2026(2)
3014(2)
7027(2)
2677(2)
2041(2)
7753(2)
7093(2)
3641(2)
2980(2)
3943(2)
6453(2)
8765(2)
8667(2)
1492(2)
8134(2)

933(2)
3597(2)
5921(2)
6563(2)
9046(2)
5993(2)
1482(2)

939(2)
9750(2)

315(2)

4130(2)
3364(2)
4477(2)
5803(2)
5879(2)
3437(2)
6820(2)
6770(2)
4318(2)
4375(2)
5669(2)
7546(2)
6386(2)
3239(2)
4615(2)
3013(2)
5444(2)
4955(2)
6087(3)
7298(2)
3961(3)
5098(2)
3652(2)
4862(2)
7416(3)
7071(3)
3320(3)
5741(3)

106(1)
43(1)
97(1)
46(1)
45(1)
43(1)
45(1)
44(1)
44(1)
44(1)
48(1)
53(1)
55(1)
47(2)
56(1)
51(1)
52(1)
53(1)
55(1)
54(1)
56(1)
55(1)
52(1)
58(1)
56(1)
61(1)
69(1)
76(1)
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Table S23. Selected bond lengths [A] for 2e.

04—C14

04—C25

01—C1

01—C8

F1—C4

F2—C17

N1—O2

N1—O3

N1—C2

N2—O6

N2—O5

N2—C15

C8—C9

c8—C7

C25—C24

C25—C20

C14—C15

C14—C19

Cl1—C2

C1—C6

C19—C18

1.374 (3)
1.395 (4)
1.371 (3)
1.402 (3)
1.366 (4)
1.369 (3)
1.213 (4)
1.221 (3)
1.468 (4)
1.205 (3)
1.214 (3)
1.464 (4)
1.357 (4)
1.391 (4)
1.369 (4)
1.393 (4)
1.373 (4)
1.403 (4)
1.375 (4)
1.408 (4)

1.392 (4)

C18—H18

Cl16—C17

Cl6—H16

C2—C3

Cl1—C1i2

C11—C10

Cl1—H11

C9—C10

C9—H9

C24—C23

C24—H24

Cl2—H12

C23—C22

C23—C26

C3—C4

C3—H3

C5—C4

C5—H5

C10—C13

C21—C22

C21—H21

0.95
1.375 (4)
0.95
1.381 (4)
1.369 (4)
1.403 (4)
0.95
1.392 (4)
0.95
1.379 (4)
0.95
0.95
1.406 (5)
1.508 (5)
1.374 (4)
0.95
1.360 (4)
0.95
1.503 (4)
1.376 (4)

0.95
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C19—C20

c20—Cz21

Cr—C12

Cr—C6

C6—C5

C15—C16

C18—C17

1.436 (4)
1.390 (4)
1.395 (4)
1.440 (4)
1.381 (4)
1.384 (4)

1.359 (4)

Table S24. Bond angles [°] for 2e.

C14—04—C25

C1—01—C8

02—N1—03

02—N1—C2

0O3—N1—C2

06—N2—05

06—N2—C15

05—N2—C15

Cc9—C8—C7

C9—C8—01

C7—C8—01

C24—C25—C20

C24—C25—04

105.5 (2)
105.7 (2)
123.7 (3)
118.2 (3)
118.2 (3)
122.9 (3)
118.9 (3)
118.2 (3)
124.8 (3)
124.4 (3)
110.9 (3)
124.4 (3)

124.4 (3)

C22—H22

C13—H13A

C13—H13B

C13—H13C

C26—H26A

C26—H26B

C26—H26C

C10—C11—H11

C8—C9—C10

C8—C9—H9

C10—C9—H9

C25—C24—C23

C25—C24—H24

C23—C24—H24

Cl1—C12—C7

Cl1—C12—H12

C7—C12—H12

C24—C23—C22

C24—C23—C26

C22—C23—C26

0.95

0.98

0.98

0.98

0.98

0.98

0.98

118.8
117.5 (3)
121.3
121.3
117.5 (3)
121.2
121.2
118.8 (3)
120.6
120.6
119.4 (3)
120.6 (3)

119.9 (3)
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C20—C25—04

C15—C14—04

C15—C14—C19

04—C14—C19

01—C1—C2

01—C1—C6

C2—C1—C6

C18—C19—C14

C18—C19—C20

C14—C19—C20

C21—C20—C25

C21—C20—C19

C25—C20—C19

C8—C7—C12

C8—C7—C6

Cl12—C7—C6b6

C5—C6—C1

C5—C6—C7

C1—C6—C7

C14—C15—C16

C14—C15—N2

111.2 (3)
127.5 (3)
121.1 (3)
111.4 (3)
127.6 (3)
1115 (3)
120.9 (3)
119.2 (3)
134.9 (3)
105.9 (3)
117.7 (3)
136.3 (3)
106.0 (3)
117.5 (3)
106.3 (3)
136.2 (3)
119.5 (3)
134.8 (3)
105.7 (3)
120.0 (3)

1215 (3)

C18—C17/—F2

C18—C17—C16

F2—C17—C16

C4—C3—C2

C4—C3—H3

C2—C3—H3

C4—C5—C6

C4—C5—H5

C6—C5—H5

C9—C10—C11

C9—C10—C13

C11—C10—C13

C5—C4—F1

C5—C4—C3

F1—C4—C3

C22—C21—C20

C22—C21—H21

C20—C21—H21

C21—C22—C23

C21—C22—H22

C23—C22—H22

118.4 (3)
125.0 (3)
116.6 (3)
118.1 (3)
120.9
120.9
117.6 (3)
121.2
121.2
119.0 (3)
120.5 (3)
120.5 (3)
118.8 (3)
124.4 (3)
116.8 (3)
118.9 (3)
120.6
120.6
122.0 (3)
119

119
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C16—C15—N2

C17—C18—C19

C17—C18—H18

C19—C18—H18

C17—C16—C15

C17—Cl6—H16

C15—C16—H16

C1—C2—C3

Cl1—C2—N1

C3—C2—N1

C12—C11—C10

Cl12—C11—H11

118.4 (3)
117.4 (3)
121.3
121.3
117.3 (3)
121.4
121.4
119.5 (3)
121.9 (3)
118.6 (3)
122.4 (3)

118.8

C10—C13—H13A

C10—C13—H13B

H13A—C13—H13B

C10—C13—H13C

H13A—C13—H13C

H13B—C13—H13C

C23—C26—H26A

C23—C26—H26B

H26A—C26—H26B

C23—C26—H26C

H26A—C26—H26C

H26B—C26—H26C

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

Table S25. Anisotropic displacement parameters (A2x 103) for 2e. The anisotropic

displacement factor exponent takes the form: -2z2[ h2a*2Ull + . + 2 h k a* b* U12]

ull u22 u33 u23 ul3 ul2
O(4) 63(2) 61(2) 35(1) -3(1) 18(1) 4(1)
0(1) 59(2) 54(1) 39(1) -4(1) 15(1) 4(1)
F(1) 115(2) 81(2) 60(1) 14(1) 5(1) 31(1)
F(2) 106(2) 94(2) 61(1) -16(1) 45(1) 14(1)
N(1) 63(2) 61(2) 50(2) -13(2) 16(2) -2(2)
0(@3) 80(2) 76(2) 84(2) -16(2) 37(2) 14(2)
O(2) 118(2) 110(2) 46(2) 5(2) 30(2) 36(2)
N(2) 82(2) 71(2) 44(2) 2(2) 14(2) 14(2)
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O(5)
C(8)
O(6)
C(25)
C(14)
c(1)
C(19)
C(20)
c(7)
C(6)
C(15)
C(18)
C(16)
C(2)
C(11)
C(9)
C(24)
C(12)
C(23)
C(17)
c@3)
C(5)
C(10)
C(4)
C(21)
C(22)
C(13)
C(26)

135(3)
44(2)
121(3)
48(2)
48(2)
46(2)
52(2)
47(2)
43(2)
48(2)
55(2)
64(2)
61(2)
49(2)
53(2)
56(2)
57(2)
55(2)
48(2)
64(2)
55(2)
60(2)
48(2)
73(3)
64(2)
60(2)
66(3)
66(3)

139(3)
49(2)
108(2)
51(2)
54(2)
44(2)
51(2)
49(2)
51(2)
51(2)
55(2)
65(2)
54(2)
48(2)
63(3)
54(2)
63(2)
65(2)
51(2)
63(2)
53(2)
61(2)
52(2)
55(2)
62(2)
62(3)
65(3)
66(3)

57(2)
39(2)
62(2)
40(2)
36(2)
39(2)
33(2)
36(2)
38(2)
35(2)
34(2)
34(2)
51(2)
42(2)
53(2)
42(2)
41(2)
43(2)
66(2)
41(2)
57(2)
42(2)
53(2)
43(2)
45(2)
61(3)
76(3)
96(3)

35(2)
-6(2)
16(2)
-3(2)

-10(2)

-2(2)
-4(2)
-1(2)
-3(2)
-2(2)
-4(2)
-1(2)

-10(2)

-9(2)

-14(2)

-4(2)

-10(2)

-5(2)
-1(2)

-15(2)

-9(2)
-2(2)
-1(2)
9(2)
4(2)
5(2)
-5(2)

-15(2)

50(2)
11(2)
21(2)
12(2)
16(2)
4(2)
14(2)
11(2)
7(2)
7(2)
12(2)
18(2)
14(2)
8(2)
13(2)
8(2)
21(2)
15(2)
13(2)
25(2)
2(2)
10(2)
4(2)
“1(2)
18(2)
11(2)
11(2)
16(2)

57(2)
-2(2)
56(2)
-4(2)
-5(2)
-2(2)

-10(2)

-1(2)
-4(2)
-4(2)
-3(2)
-8(2)
3(2)
-2(2)
2(2)
2(2)
-6(2)
3(2)
-9(2)
-3(2)
7(2)
3(2)
-1(2)
7(2)
-1(2)
-3(2)
12(2)
4(2)
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Table S26. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 103)

for 2e.
X y z U(eq)

H(18) 2621 2764 8190 63
H(16) 732 4372 6253 66
H(11) -1215 9022 5048 67
H(9) -25 8842 2356 61
H(24) 5406 1507 4778 62
H(12) 159 7958 5613 64
H(3) 4272 5516 3838 67
H(5) 2100 6596 5738 66
H(21) 4687 1475 8085 68
H(22) 6133 556 7512 73
H(13A) -1187 10195 3686 104
H(13B) -2638 9687 3445 104
H(13C) -1667 9828 2611 104
H(26A) 7859 418 5997 114
H(26B) 6660 309 5017 114
H(26C) 6557 -183 5984 114
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Figure S125 ORTEP views of 20

Figure S126 Packing diagram of 20
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Table S27. Crystal data and structure refinement for 20

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume
Z

Density (calculated)

Absorption coefficient

F(000)

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction
Refinement method

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

Final R indices [I1>2sigma(l)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

20

C13 Hg N O4
242.20

296(2) K
0.71073 A
Triclinic

P-1
a=7.3355(3) A
b =10.3916(4) A
c =14.2893(5) A
1072.82(7) A3

4

1.500 Mg/m3

0.113 mm-1

500

2.305 to 25.079°.

-8<=h<=8, -12<=k<=12, -16<=I<=16
33794

3811 [R(int) = 0.0497]

98.2 %

None

Full-matrix least-squares on F2
3811/0/ 327

1.077

R1 =0.0380, wR2 = 0.1004
R1=0.0561, wR2 = 0.1165

n/a

0.197 and -0.168 e.A-3

a=82.618(2)°.
B=86.176(2)°.
v = 84.050(2)°.
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Table S$28. Atomic coordinates (x 104) and equivalent isotropic displacement parameters

(A2x 103) for 20. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
O(1) 8030(2) 9307(1) -621(1) 37(2)
O(5) 8705(2) 5476(1) 3409(1) 39(1)
0(8) 5846(2) 5037(1) 7072(1) 54(1)
O(4) 4885(2) 8710(1) 2991(1) 56(1)
0(6) 9112(3) 7980(1) 3659(1) 70(1)
o(7) 7520(3) 8837(1) 4774(1) 71(2)
N(1) 7275(2) 6652(2) 313(1) 45(1)
0(2) 7648(3) 6747(2) -532(1) 74(1)
0(3) 7202(3) 5609(1) 802(1) 74(1)
N(2) 8124(3) 7896(2) 4376(1) 47(1)
C(20) 7661(2) 4297(2) 4777(1) 34(1)
C(25) 8018(2) 5529(2) 4320(1) 35(1)
C(24) 7667(3) 6609(2) 4799(1) 36(1)
C(6) 7460(2) 11221(2) 41(1) 35(1)
C(14) 8819(3) 4171(2) 3275(1) 36(1)
C(11) 6901(3) 7839(2) 758(1) 35(1)
C(10) 6130(3) 7767(2) 1671(1) 39(2)
C(19) 8209(3) 3407(2) 4084(1) 36(1)
C(12) 7273(2) 9045(2) 280(1) 33(1)
c(7) 6885(2) 10164(2) 725(1) 34(1)
Cc(1) 8129(3) 10645(2) -753(1) 35(1)
C(22) 6571(3) 5254(2) 6169(1) 39(1)
C(9) 5705(3) 8898(2) 2101(1) 39(1)
C(21) 6944(3) 4154(2) 5701(1) 39(2)
C(23) 6928(3) 6475(2) 5724(1) 39(2)
C(8) 6088(3) 10102(2) 1638(1) 39(1)
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C(5) 7460(3)  12563(2) 22(1) 43(1)

C(2) 8791(3)  11325(2) -1572(1) 43(1)

C(15) 9467(3) 3684(2) 2452(1) 43(1)

C(18) 8279(3) 2061(2) 4074(1) 44(1)

C(3) 8760(3)  12660(2) -1580(2) 47(1)

C(4) 8108(3)  13264(2) -793(2) 48(1)

C(16) 9525(3) 2349(2) 2463(2) 49(1)

C(26) 5520(3) 6112(2) 7606(2) 52(1)

C(17) 8945(3) 1553(2) 3261(2) 49(1)

C(13) 4106(4) 9840(2) 3393(2) 69(1)

Table S29. Selected bond lengths [A] for 20.

01— C12 1.373 (2) Cl2—C7 1.392 (2)
01—C1 1.388 (2) C7—C8 1.389 (2)
05—C25 1.370 (2) Cl—C2 1.374 (3)
05— Cl14 1.387 (2) C22—C23 1.386 (3)
08— C22 1.364 (2) C22—C21 1.391 (3)
08— C26 1.424 (2) C9—C8 1.384 (3)
04—C9 1.369 (2) C21—H21 0.95
04—C13 1.423 (3) C23—H23 0.95
06—N2 1.214 (2) C8—H8 0.95
07—N2 1.222 (2) C5—C4 1.376 (3)
N1—O2 1.215 (2) C5—H5 0.95
N1—03 1.216 (2) C2—C3 1.384 (3)
N1—C11 1.453 (2) C2—H2 0.95

$152



N2—C24 1.457 (2)
C20—C21 1.384 (3)
C20—C25 1.402 (2)
C20—C19 1.450 (3)
C25—C24 1.382 (3)
C24—C23 1.390 (3)
C6—C1 1.387 (3)
C6—C5 1.391 (3)
C6—C7 1.451 (2)
C14—C15 1.376 (3)
C14—C19 1.392 (3)
C11—C10 1.383 (3)
C11—C12 1.391 (2)
C10—C9 1.393 (3)
C10—H10 0.95

C19—C18 1.396 (3)

Table S30. Selected Bond angles [°] for 20

Cl2—01—C1 105.06 (13)
C25—05C14 105.58 (13)
C22—08—C26 118.31 (16)
C9—04—C13 117.12 (16)

C15—C16

C15—H15

C18—C17

C18—H18

C3—C4

C3—H3

C4—H4

Cl6—C17

Cl6—H16

C26—HZ26A

C26—H26B

C26—H26C

Cl7—H17

C13—H13A

C13—H13B

C13—H13C

04—C9—C10

C8—C9—C10

C20—C21—C22

C20—C21—H21

1.381 (3)
0.95
1.376 (3)
0.95
1.391 (3)
0.95
0.95
1.390 (3)
0.95
0.98
0.98
0.98
0.95
0.98
0.98

0.98

114.72 (16)
120.98 (17)
118.90 (17)

120.6
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02—N1—03

02—N1—C11

03—N1—C11

06—N2—0O7

06—N2—C24

O7—N2—C24

C21—C20—C25

C21—C20—C19

C25—C20—C19

05—C25—C24

05—C25—C20

C24—C25—C20

C25—C24—C23

C25—C24—N2

C23—C24—N2

C1—C6—C5

C1—C6—C7

C5—C6—C7

C15—C14—05

C15—C14—C19

05—C14—C19

122.93 (17)
118.39 (16)
118.67 (16)
123.22 (17)
118.60 (16)
118.16 (17)
120.67 (17)
134.37 (17)
104.96 (15)
128.20 (16)
112.08 (15)
119.71 (16)
119.95 (17)
121.79 (16)
118.22 (16)
118.95 (17)
105.61 (15)
135.44 (17)
124.64 (17)
123.97 (17)

111.39 (15)

C22—C21—H21

C22—C23—C24

C22—C23—H23

C24—C23—H23

C9—C8—C7

C9—C8—H8

C7—C8—H8

C4—C5—C6

C4—C5—H5

C6—C5—H5

C1—C2—C3

Cl1—C2—H2

C3—C2—H2

C14—C15—C16

C14—C15—H15

C16—C15—H15

C17—C18—C19

C17—C18—H18

C19—C18—H18

C2—C3—C4

C2—C3—H3

120.6
119.93 (17)
120

120

118.64 (17)
120.7
120.7
118.18 (18)
120.9
120.9
116.24 (18)
121.9
121.9
116.20 (18)
121.9
121.9
118.34 (18)
120.8
120.8
121.22 (19)

119.4
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C10—C11—C12

C10—C11—N1

Cl12—C11—N1

C11—C10—C9

C11—C10—H10

C9—C10—H10

C14—C19—C18

C14—C19—C20

C18—C19—C20

01—C12—C11

01—C12—C7

Cl11—C12—Cv7

C8—C7—C12

C8—C7—Cb

Cl12—C7—C6b6

C2—C1—C6

C2—C1—-01

C6—C1—01

08—C22—C23

08—C22—C21

C23—C22—C21

119.57 (16)
119.01 (16)
121.41 (16)
120.02 (17)
120

120

118.54 (17)
105.99 (15)
135.45 (17)
127.84 (16)
112.25 (15)
119.91 (16)
120.85 (16)
133.84 (16)
105.31 (15)
123.88 (17)
124.35 (17)
111.77 (15)
123.65 (17)
115.52 (17)

120.83 (17)

C4—C3—H3

C5—C4—C3

C5—C4—H4

C3—C4—H4

C15—C16—C17

C15—C16—H16

Cl7—C16—H16

08—C26—H26A

08—C26—H26B

H26A—C26—H26B

08—C26—H26C

H26A—C26—H26C

H26B—C26—H26C

C18—C17—C16

C18—C17—H17

Cl6—C17—H17

04—C13—H13A

04—C13—H13B

H13A—C13—H13B

04—C13—H13C

H13A—C13—H13C

119.4
121.53 (19)
119.2
119.2
121.48 (19)
119.3
119.3
109.5
109.5
109.5
109.5
109.5
109.5
121.45 (19)
119.3
119.3
109.5
109.5
109.5
109.5

109.5
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04—C9—C8

124.30 (17)

H13B—C13—H13C

Table S31. Anisotropic displacement parameters (A2x 103) for 20. The anisotropic

displacement factor exponent takes the form: -2z2[ h2a*2Ull + . + 2 h k a* b* U12]

ull u22 u33 u23 ul3 ul2
0() 47(1) 31(2) 34(1) -4(1) 5(1) -4(1)
O(5) 49(1) 33(1) 36(1) -2(1) 6(1) -9(1)
0O(8) 77(1) 45(1) 39(1) -4(1) 16(1) -8(1)
O(4) 80(1) 46(1) 39(1) -6(1) 18(1) -11(1)
O(6) 100(1) 42(1) 63(1) -2(2) 33(2) -19(1)
o(7) 121(2) 33(1) 58(1) -10(1) 16(1) -9(1)
N(1) 57(1) 33(1) 44(1) -6(1) 3(1) -7(2)
0(2) 134(2) 44(1) 44(1) -14(1) 15(1) -17(1)
0(3) 122(2) 30(2) 65(1) -1(2) 17(1) -5(1)
N(2) 65(1) 34(1) 42(1) -3(1) 2(1) -8(1)
C(20) 32(1) 32(1) 37(1) -1(1) -1(1) -4(1)
C(25) 34(1) 35(1) 34(1) -1(2) 0(1) -5(1)
C(24) 40(1) 31(2) 38(1) -1(2) -3(2) -6(1)
C(6) 35(1) 33(1) 37(2) -3(2) -2(2) -4(1)
C(14) 36(1) 31(1) 40(1) -3(1) -1(1) -5(1)
C(11)  38(1) 29(1) 37(1) -5(1) -3(1) -2(1)
C(10)  45(1) 34(1) 38(1) 1(1) -1(2) -5(1)
C(19) 35(1) 35(1) 37(2) -2(2) 0(1) -5(2)
C(12)  34(1) 35(1) 31(2) -3(2) -2(1) -4(1)
C(7) 35(1) 31(2) 35(1) -4(1) -3(2) -3(2)
C(1) 36(1) 30(1) 38(1) -2(2) -1(2) -3(2)
C(22) 410 41(1) 33(2) -1(2) 3(1) -4(1)
C(9) 44(1) 41(1) 32(1) -4(1) 3(1) -6(1)
C(21) 43(1) 34(1) 39(2) 2(1) 1(1) -6(1)
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C(23)
C(8)
C(5)
C(2)
C(15)
C(18)
C(3)
C(4)
C(16)
C(26)
C(17)
C(13)

43(1)
46(1)
49(1)
45(1)
45(1)
54(1)
51(1)
56(1)
53(1)
59(1)
59(1)
91(2)

36(1)
34(1)
35(1)
43(1)
43(1)
33(1)
41(1)
32(1)
47(1)
60(1)
34(1)
61(2)

38(1)
37(1)
45(1)
38(1)
39(1)
44(1)
48(1)
55(1)
46(1)
40(1)
55(1)
53(1)

-6(1)
-9(1)
-7(1)
-3(1)
-4(1)
-1(1)

5(1)

-1(1)
-13(1)
-15(1)
-9(1)
-15(1)

30(1)

(1)

1(1)
1(1)
6(1)
6(1)
4(1)
4(1)
3(1)
7(1)
8(1)
5(1)

-3(1)
-5(1)
-6(1)
-6(1)
-6(1)
-7(1)
-10(1)
-10(1)
-2(1)
-12(1)
-4(1)
-7(1)

Table S32. Hydrogen coordinates (x 104) and isotropic displacement parameters (A2x 103)

for 20
X y z U(eq)

H(10) 5889 6946 2005 47
H(21) 6710 3317 6011 47
H(23) 6667 7219 6050 47
H(8) 5811 10869 1937 47
H(5) 7024 12983 557 52
H(2) 9244 10902 -2104 51
H(15) 9853 4234 1908 52
H(18) 7877 1509 4614 53
H(3) 9192 13173 -2133 57
H(4) 8111 14181 -819 58
H(16) 9972 1967 1913 58
H(26A) 6665 6514 7629 78
H(26B) 5075 5807 8250 78
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H(26C)
H(17)

H(13A)
H(13B)
H(13C)

4597
9009
5089
3384
3308

6756
638
10342
9577
10380

7307
3245
3538
3975
2942

78
59
103
103
103
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