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Gross formula

Structure

Solvent

8"C [ppm] /J [Hz]

Ref.

C] 1H6BI'N

C] 1H6C1N

C H¢FN

C H¢FN

C 1 1H6F4

Ci1HgF,4

Landolt-Bornstein
New Series I11/35D2

CDCl;

CDCl;

CDCl;

CDCl;

CDCl;

CDCl,

110.7(C1) 133.3(C2) 126.3(C3)
132.4(C4) 123.5(C5) 131.6(C6)
128.8(C7) 125.0(C8) 131.5(C4a)
133.4(C8a) 117.2(CN)

110.8(C1) 133.3(C2) 126.0(C3)
129.8(C4) 132.9(C5) 127.9(C6)
128.4(C7) 124.3(C8) 130.5(C4a)
133.5(C8a) 117.3(CN)

n.r.(C1) 131.9(C2) 126.1(C3)
132.6(C4) 112.0(C5) n.r(C6)
119.0(C7) 127.8(C8) n.r.(C4a)
n.r.(C8a) n.r.(CN)

2J(F,C5)=20.8 “J(F,C7)=25.6
3J(F,C8)=8.5 “J(CF,4)=4.9

131.9(C1) 109.6(C2) 124.5(C3)
127.9(C4) 129.4(C5) 118.3(C6)
159.8(C7) 110.5(C8) 130.3(C4a)
131.9(C8a) 117.7(CN)

'J(F,C7)=247.1 *J(F,C6)=25.5
*J(F,C5)=9.2

118.8(C1) 161.5(C2) 112.2(C3)
130.6(C4) 129.2(C5) 121.1(C6)
n.r.(C7) 125.2(C8) 133.4(C4a)
126.0(C8a) 124.8(CF;)

'J(F,C2)=248.6 'J(F',C-7)=273.5
2J(F,C1)=25.3 2J(F,C3)=21.1
*J(F',C8)=4.8 *J(F,C8a)=6
*J(F,C4)=9.1 *J(F',C6)=2.9
*J(F,C4a)=9.5 *J(F,C8)=5.7
SJ(F,C5)=1.2 *J(F,C6)=3.2

161.3(C1) 109.0(C2) 125.6(C3)
n.r.(C4) 124.4(C5) 128.9(C6)
127.1(C7) 121.5(C8) n.r.(C4a)
n.r.(C8a) 124.7(CFs)

J(F,C1)=248.5 'J(F',C)=272.7
2J(F,C2)=21.2 *J(F,C3)=10.0
3J(F,C8)=6.3 *J(F',C3)=6.2
*J(F,C5)=2.5 “J(F,CT)=1.9
‘J(F',C5)=2.5

|96Scb]
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2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure

Solvent

é"C [ppm] /J [Hz] Ref.

Ci1HgF,4

Ci1HgF,4

Ci1HgF,4

Ci1HgF4

C 1 1H6F4

8 ga 1

’ 4

54a

e
o

' 8
T

4a
5 4

CDCl,

CDCl,

CDCl;

CDCl;

161.3(C1) 111.4(C2) 127.8(C3)
120.6(C4) n.r.(C5) 125.8(C6)

124.8(C7) 125.4(C8) n.r.(C4a)

n.r.(C8a) 124.8(CF;)

LJ(F,C1)=256.2 'J(F',C)=271.4
ZJ(F,C2)=19.8 *J(F,C3)=8.1
3J(F,C8)=5.1 “J(F,C4)=4.4
YJ(F,CT)=2.2 “J(F',C4)=2.9
>J(F,C6)=5.9

159.4(C1) 111.1(C2) 128.4(C3)
123.9(C4) 128.9(C5) 122.5(C6)

128.4(C7) 119.0(C8) 122.8(C4a)
136.0(C8a) 124.4(CFs)

'J(F,C1)=254.0 'J(F',C)=272.1
2J(F,C2)=19.5 “J(F,C8a)=3
2J(F',C7)=32.0 *J(F,C3)=8.4
J(F,C8)=4.6 *J(F,C4a)=15
SJ(F',C6)=2.9 *J(F',C8)=5.3
“J(F,C4)=4.3 *J(F,C5)=3.1
“J(F',C8a)=1.5 *J(F,C6)=1.0

117.9(C1) 162.1(C2) 111.4(C3)
131.6(C4) 125.9(C5) n.r.(C6)

122.7(C7) 128.6(C8) 135.8(C4a)
n.r.(C8a) n.r.(CF3)

'J(F,C2)=249.2 *J(F,C1)=25.7
2J(F,C3)=21.2 *J(F,C4)=9.5
*J(F,C8)=5.9 *(F',C5)=3.4
*J(F',C7)=3.1 *J(F,C42)=9.6
SJ(F,C5)=1.2

118.8(C1) 161.5(C2) 112.2(C3)
130.6(C4) 129.2(C5) 121.1(C6)

n.r.(C7) 125.2(C8) 133.4(C4a)
126.0(C8a) 124.8(CF;)

IJ(F,C2)=248.6 'J(F',C)=273.5
2J(F,C1)=25.3 2J(F,C3)=21.1
*J(F',C8)=4.8 *J(F,C8a)=6
*J(F,C4)=9.1 *J(F',C6)=2.9
*J(F,C42)=9.5 *J(F,C8)=5.7
J(F,C5)=1.2 *J(F,C6)=3.2

108.7(C1) 161.8(C2) 117.9(C3)
131.5(C4) 132.8(C5) 123.8(C6)

125.9(C7) n.r.(C8) n.r.(C4a) n.r.(C8a)
124.9(CF3)

Landolt-Bornstein
New Series I11/35D2
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Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.

'J(F,C2)=248.5 'J(F',C)=273.2
2J(F,C1)=23.4 %J(F,C3)=25.5
*J(F,C4)=9.6 *J(F',C7)=5.9
YJ(F',C1)=2.5 *J(F',C5)=1 *J(F,C6)=2.5

C11HeN,0, g ON CDCl;  111.4(C1) 133.9(C2) 128.4(C3)
82k, 128.3(C4) 147.2(C5) 125.2(C6)
127.1(C7) 131.4(C8) 125.1(C4a)
e 133.1(C8a) 116.7(CN)
a
No, 4
C11H¢0oS, ¢ OH D,0 163.6(C1) 106.5(C2) 129.0(C3)
0,8 8a COOH 130.3(C4) 127.6(C5) 127.8(C6)
OO 141.3(C7) 122.7(C8) 133.9(C4a)
3 125.5(C8a) 172.9(CO)
5 80;
C11H0,S, ] 8 gy | D,O 136.0(C1) 116.7(C2) 158.3(C3)
0,8 COOH 110.8(C4) 137.8(C5) 126.8(C6)
138.8(C7) 131.9(C8) 134.2(C4a)
o OH 127.8(C8a) 171.7(CO)
so; 4
C1HeO1o COOH DMSO-ds 131.9(C1/5) 137.8(C2/4) 132.6(C3)
U2 coon 131.4(C6) 166.4,167.4,168.0(CO)
HOOC COOH
COOH
C,,H;FO, ¢ COOH  CDCl;  127.6(Cl)128.7(C2) 124.8(C3)
8a L 131.6(C4) 110.6(C5) 159.3(C6)
116.7(C7) 128.0(C8) 134.2(C4a)
v 130.7(C8a) 168.5(CO)
4
5 ™4 LI(F,C6)=245.4 2J(F,C5)=20.1
ZJ(F,C7)=25.6 *J(F,C8)=9.2
*J(F,C4)=5.5
C,H,FO, ¢ COOH  CDCl;  125.8(Cl)130.8(C2) 123.0(C3)
F 8a 132.4(C4) 130.0(C5) 115.6(C6)
2 160.7(C7) 109.3(C8) 130.2(C4a)
131.8(C8a) 168.2(CO)
4
s g LI(F,C7)=243.5 2J(F,C6)=25.6
2J(F,C8)=23.8 *J(F,C5)=9.2
*J(F,C8a)=11.0
C1H;FO, 8 gn | CDCl;  130.2(C1) 126.4(C2) 125.6(C3)
COOH 126.4(C4) 110.1(C5) 160.8(C6)
116.2(C7) 131.0(C8) 135.6(C4a)
F 5 128.6(C8a) 167.5(CO)
5 4

'J(F,C6)=247.2 2J(F,C5)=20.1
2J(F,C7)=25.6 *J(F,C8)=9.2
3J(F,C4a)=11.0

Landolt-Bérnstein
New Series 111/35D2



114 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
C, H,FO, CDCI,  129.4(C1) 127.9(C2) 123.9(C3) [77Ki]

8 1
8
F : COOH 127.1(C4) 129.2(C5) 117.6(C6)
159.7(C7) 111.3(C8) 131.6(C4a)
Faa: 132.4(C8a) 167.5(CO)

J(F,C7)=245.4 J(F,C6)=25.6
2J(F,C8)=20.1 *J(F,C5)=9.2
3J(F,C8a)=9.2 “J(F,C1)=5.5

C1H;FO, F | CDCl;  122.9(C1) 127.3(C2) 125.5(C3)
(fé/com 126.8(C4) 122.6(C5) 127.2(C6)
109.3(C7) 158.2(C8) 135.2(C4a)
NS 122.0(C8a) 167.2(CO)
> LJ(F,C8)=250.8 2J(F,C7)=20.2
2J(F,C8a)=16.5 *J(F,C6)=9.2
C1 H,Fs ¢  CF, CDCl;  n.r.(C1) 124.6(C2) 124.1(C3)
8a 133.0(C4) 129.0(C5) 126.7(C6)
2 127.9(C7) 124.6(C8) 129.7(C4a)
134.6(C8a) n.r.(CF)
4a
5 4
Cy H/F; 8 gy 1 CDCl;  126.0(C1) n.r.(C2) 121.7(C3)
CF, 129.1%(C4) 128.3(C5) 128.3(C6)
OO 127.4(C7) 129.2°(C8) 134.9(C4a)
132.5(C8a) n.r.(CFs)
4a
5 4
CHN 8 CN CDCl;  96.8(C1) 139.3(C2) 118.8(C3) 80We
8a_r 138.9(C4) 127.4(C5) 139.9(C6)
Q 126.8(C7) 136.2(C8) 143.2%(C3a)
= 142.3%(C8a) 117.5(CN)
4 3 'J(C2,H2)=170.2 'J(C3,H3)=172.1
'J(C4,H4)=155 'J(C5,H5)=158.7
'J(C6,H6)=157.7 'J(C7,HT)=158.2
'J(C8,H8)=154.7
CH/N 8 CDCl;  121.3(C1/3) 116.3(C2) 141.7(C4/8)
8a 126.3(C5/7) 142.7(C6) n.r.(C3a/8a)
OB
: 3a 3
C HN ¢ . CN CDCl;  108.8(C1) 131.0(C2) 123.5(C3)
8a | 131.8(C4) 127.3(C5) 126.1(C6)
127.1(C7) 123.5(C8) 131.4(C4a)
130.8(C8a) 116.5(CN)
4a

Landolt-Bornstein
New Series I11/35D2
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Gross formula Structure

Solvent

é"C [ppm] /J [Hz] Ref.

CHN 8 %a 1 CN
Ly
=
4
4

Ci1H;04S 8 1

C11H;06S 8 1

C11H7O6S

HO COOH

C11H7O7S

C1H,0,S

HO COOH

Landolt-Bornstein
New Series 111/35D2

CDCl;

DMSO-d
/DO

D,O

DMSO-d
/DO

|77Ki§|

133.8(C1) 109.2(C2) 126.0(C3)
129.0(C4) 127.8(C5) 128.9(C6)
127.5(C7) 128.2(C8) 134.3(C4a)
132.0(C8a) 119.1(CN)

131.8(C1) 130.1(C2) 163.4(C3)
105.5(C4) 124.9(C5) 127.6(C6)
125.8(C7) 127.1(C8) 132.6(C4a)

126.1(C8a) 173.7(CO)

'J(C1,H1)=163.9 'J(C5,H5)=166.3
'J(C6,H6)=164.8 'J(C7,HT)=166.0
'J(C8,H8)=167.2 *J(C1,H8)=7.6
*J(C3,H1)=4.3 *J(C4,H5)=6.7
*J(C5,H7)=7.3 *J(C6,H8)=7.3
*J(C7,H5)=7.3 *J(C4a,H6)=8.2
J(C8a,H7)=6.1 *J(CO,H1)=4.3

134.0(C1) 116.4(C2) 157.0(C3)
111.9(C4) 140.3(C5) 129.4(C6)
123.8(C7) 133.8(C8) 133.4(C4a)
128.6(C8a) 172.3(CO)

135.5(C1) 117.2(C2) 157.3(C3)
112.0(C4) 126.6(C5) 128.2(C6)
137.2(C7) 128.6(C8) 139.4(C4a)

127.4(C8a) 172.6(CO)

'J(C1,H1)=164.8 'J(C4,H4)=164.3
'J(C5,H5)=164.8 'J(C6,H6)=164.8
'J(C8,H8)=164.2 *J(C1,H8)=6.1
*J(C2,H4)=7.9 °J(C3,H1)=5.5
J(C4,H5)=6.7 *J(C5,H4)=6.1
3J(C6,H8)=4.9 *J(C7,H5)=6.7
3J(C4a,H6)=6.3 *J(CO,H1)=5.5

161.7(C1) 105.5(C2) 122.9(C3)
133.3(C4) 129.8(C5) 122.9(C6)
156.2(C7) 106.7(C8) 127.6(C4a)
127.6(C8a) 173.8(CO)

134.4(C1) 117.8(C2) 157.3(C3)
107.2(C4) 152.4(C5) 108.5(C6)
142.1(C7) 118.4(C8) 130.7(C4a)

127.8(C8a) 172.3(CO)
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2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure

Solvent

8"C [ppm] /J [Hz]

Ref.

C[ ngBI'QO

Cl ngBrZO

C 1 ngBrzO

Ci1HgN,

ClngO

C1HgO

CDCl

CDCl;

CDCl;

CDCl;

CDCl;

CDCl,

116.7(C1) 151.8(C2) 116.9(C3)
131.8(C4) 127.0(C5) 126.5(C6)
127.7(C7) 127.0(C8) 131.8(C4a)
131.8(C8a) 61.0(0CH;)

'J(C4,H4)=166 'J(C6,H6)=162
'J(C7,H7)=162 'J(C8,H8)=163
'J(CH;)=146

108.6(C1) 153.9(C2) 114.4(C3)
127.9(C4) 129.7(C5) 118.1(C6)
130.8(C7) 127.9(C8) 130.5(C4a)
131.6(C8a) 57.0(0OCHs)

'J(C3,H3)=162 'J(C4,H4)=162
'J(C5,H5)=165 'J(C7,HT)=168
'J(C8,H8)=165 'J(CH;)=145

153.0(C1) 112.0(C2) 132.9(C3)
117.9(C4) 127.5(C5) 127.8(C6)
127.5(C7) 122.5(C8) 132.1(C4a)
129.7(C8a) 61.5(0CH;)

'J(C3,H3)=172 'J(C5,H5)=162
'J(C6,H6)=162 'J(C7,HT)=162
IJ(C8,H8)=164 'J(CH;)=145

110.6(C1) 132.6(C2) 123.5(C3)
126.2(C4) 143.0(C5) 111.1(C6)
129.2(C7) 115.8(C8) 123.2(C4a)
133.4(C8a) 118.1(CN)

130.9(C1) 136.7(C2) 124.5(C3)
134.7(C4) 128.2(C5) 126.5(C6)
128.6(C7) 124.5(C8) 133.3(C4a)
130.0(C8a) 198.2(CHO)

'J(C2,H2)=159 'J(C3,H3)=164
'J(C4,H4)=161 'J(C5,H5)=161
J(C6,H6)=162 'J(C7,HT)=160
'J(C8,H8)=164 'J(CHO)=174

134.2(C1) 133.8(C2) 122.3(C3)
128.8(C4) 127.7(C5) 128.8(C6)
126.8(C7) 129.8(C8) 136.0(C4a)
132.2(C8a) 191.7(CHO)

'J(C1,H1)=161 'J(C3,H3)=164
'J(C4,H4)=162 'J(C5,H5)=161
'J(C6,H6)=161 'J(C7,HT)=162
'J(C8,H8)=161 'J(CHO)=174

|7SSei|

78Sei

78Sei

78Sei

Landolt-Bornstein
New Series I11/35D2
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Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
C, HO 8 ¢, CHO CDCl;  125.8(C1) 141.7(C2) 119.1(C3) [78Dra|
a 139.0(C4) 128.2(C5) 139.7(C6)
Q 129.4(C7) 137.2(C8) 145.9(C3a)
] 140.2(C8a) 186.4(CHO)
4~ 3 'J(C2,H2)=166 'J(C3,H3)=170
'J(C4,H4)=156 'J(C5,H5)=160
'J(C6,H6)=158 'J(C7,HT)=159
'J(C8,H8)=157 'J(CHO)=169
C11H;0, ¢  COOH CDCl;  126.5(C1) 129.5(C2) 123.4(C3)
8a ’ 132.3(C4) 127.4(C5) 125.0(C6)
126.5(C7) 124.8(C8) 132.8(C4a)
130.4(C8a) 169.0(CO)
s 4y
C11Hz0, 8 gy | CDCl;  131.7(C1) 128.6(C2) 125.8(C3)
a COOH 128.4(C4) 128.1(C5) 128.6(C6)
127.0(C7) 129.6(C8) 136.1(C4a)
f 133.0(C8a) 169.6(CO)
a
5 4
C11Hz0, ¢ .. OH CDCl;  161.7(C1) 114.0(C2) 125.9(C3)
8a CHO 118.8(C4) 127.2(C5) 130.0(C6)
125.6(C7) 124.4(C8) 137.1(C4a)
124.4(C8a) 194.8(CHO)
5 4y
C11H;0, g . CHO CDCl;  110.9(C1) 164.7(C2) 119.1(C3)
8a OH 138.1(C4) 129.1(C5) 123.8(C6)
128.5(C7) 118.2(C8) 127.4(C4a)
7 132.8(C8a) 191.8(CHO)
5 0y
C1Hz0, 8 1 CDCl;  136.8(Cl1) 122.3(C2) 156.1(C3)
8a CHO 111.8(C4) 126.4(C5) 129.6(C6)
123.8(C7) 128.9(C8) 138.0(C4a)
s - 127.1(C8a) 195.0(CHO)
5 4
C1 H50; ¢ OH CDCl;  161.2(C1) 105.5(C2) 125.7(C3) 92St
8a COOH 119.4(C4) 128.6(C5) 130.4(C6)
126.7(C7) 124.3(C8) 137.7(C4a)
124.7(C8a) n.r.(CO)
4a
5 4
C;H;04 8 CDCl;  132.9(C1) 114.3(C2) 156.8(C3)

Landolt-Bornstein
New Series 111/35D2

111.1(C4) 126.2(C5) 129.2(C6)
123.9(C7) 129.3(C8) n.r.(C4a)
127.2(C8a) n.r.(CO)
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2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure

Solvent

8"C [ppm] /J [Hz]

Ref.

C1H305

C] 1H9BI‘

C] 1H9BI‘

C[ 1H9BI'

ClngBr

ClngBr

C]ngBI'

on, § on
HO ¢
m
/
HO 9>
1 %9

CH,Br

8
a
2
4

o

DMSO-dg

CDCl;

CDCl;

CDCl,

CDCl;

CDCl;

CDCl;

110.2(C1) 151.4(C2) 134.6(C3)
151.8(C4) 182.2(C5) 154.6(C6)
116.4(C7) 123.6(C8) 134.3(C9)
114.9(C4a) 133.0(C9a)

132.0(C1) 127.4(C2) 125.0(C3)
129.3(C4) 128.5(C5) 125.8(C6)
126.2(C7) 123.4(C8) 133.7(C4a)
130.8(C8a) 31.5(CH,)

127.9(C1) 135.1(C2) 126.8(C3)
128.8(C4) 127.8(C5) 126.6(C6)
126.5(C7) 128.0(C8) 133.1(C4a)
133.2(C8a) n.r.(CH,)

123.8(C1) 135.6(C2) 128.4(C3)
127.0(C4) 127.8(C5) 125.4(C6)
127.0(C7) 126.6(C8) 132.8(C4a)
132.3(C8a) 24.0(CHs)

'J(C3,H3)=160 'J(C4,H4)=161
'J(C6,H6)=161 'J(C7,HT)=161
'J(C8,H8)=163 'J(CH;)=128

120.5(C1) 129.2(C2) 126.7(C3)
134.0(C4) 124.3(C5) 126.2(C6)
126.6(C7) 127.4(C8) 133.5(C4a)
131.6(C8a) 19.1(CHs)

|J(C2,H2)=165 'J(C5,H5)=160
'J(C6,H6)=161 'J(C7,HT)=160
'J(C8,H8)=162 'J(CH;)=127

123.4(C1) 129.6(C2) 125.8(C3)
123.9(C4) 134.6(C5) 127.4(C6)
126.8(C7) 125.5(C8) 133.8(C4a)
132.0(C8a) 19.6(CHs)

'J(C2,H2)=166 'J(C3,H3)=163
'J(C4,H4)=160 'J(C7,HT)=161
'J(C8,H8)=163 'J(CH;)=127

130.1(C1) 119.1(C2) 127.2(C3)
129.6(C4) 127.2(C5) 136.6(C6)
129.4(C7) 129.6(C8) 132.6(C4a)
133.3(C8a) n.r.(CHs)

Fatar

78Sei

~J
Ny
=
o,

Landolt-Bornstein
New Series I11/35D2



2.4 Chemical shifts and coupling constants

119

Gross formula Structure

Solvent

8"C [ppm] /J [Hz]

Ref.

C[ 1H9Br0 8 Br

Cl 1H9BI’O

C HyBrO 8 1

C[ 1H9Br0

C] ngBrO

C] ngBrS 8 SCH

Landolt-Bérnstein
New Series 111/35D2

CDCl,

CDCl;

CDCl;

CDCl,

CDCl;

CDCl;

108.4(C1) 153.6(C2) 113.4(C3)
128.8(C4) 127.8(C5) 124.1(C6)
127.5(C7) 125.8(C8) 129.6(C4a)
132.9(C8a) 56.8(0CHs)

'J(C3,H3)=162 'J(C4,H4)=163
'J(C5,H5)=159 'J(C6,H6)=162
'J(C7,H7)=161 'J(C8,H8)=163
'J(CH;)=145

155.0(C1) 104.3(C2) 129.3(C3)
113.0(C4) 126.6(C5) 127.5(C6)
125.7(C7) 122.3(C8) 133.2(C4a)
127.4(C8a) 55.4(0OCHs)

'J(C2,H2)=162 'J(C3,H3)=167
LJ(C5,H5)=164 'J(C6,H6)=161
'J(C7,H7)=162 'J(C8,H8)=165
'J(CH;)=144

106.5(C1) 153.4(C2) 113.2(C3)
132.1(C4) 126.6(C5) 124.3(C6)
126.6(C7) 126.6(C8) 129.3(C4a)
133.4(C8a) 56.1(0CH3)

'J(C1,H1)=159 'J(C4,H4)=165
J(C6,H6)=161 'J(C7,HT)=160
'J(CH3)=145

105.7(C1) 157.8(C2) 119.6(C3)
128.3(C4) 129.5(C5) 117.0(C6)
129.5(C7) 128.3(C8) 129.9(C4a)
132.9(C8a) 55.2(0CH;)

'J(C1,H1)=157 'J(C3,H3)=162
'J(C4,H4)=161 'J(C5,H5)=164
'J(C7,H7)=164 'J(C8,H8)=161
'J(CH;)=144

128.9(C1) 117.5(C2) 128.9(C3)
128.9(C4) 106.3(C5) 158.6(C6)
120.2(C7) 130.6(C8) 133.5(C4a)
130.1(C8a) n.r.(OCHs)

136.2(C1) 122.7(C2) 129.5(C3)
119.8(C4) 127.4(C5) 127.3(C6)
126.5(C7) 124.3(C8) 131.5(C4a)
132.1(C8a) 15.6(SCH;)

78Sei
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
C, HyCIS ¢  SCH, CDCl;  135.2(C1) 122.5(C2) 125.6(C3) [92Per]
8a 2 129.1(C4) 124.8(C5) 127.0(C6)
126.5(C7) 124.4(C8) 130.4(C4a)
132.1(C8a) 15.7(SCH3)
4a 3
5 Cl
C1H,FO 8 o 1 CDCl;  104.2(C1) 156.9(C2) 116.8(C3)
F OCH; 128.0(C4) 128.6(C5) 112.4(C6)
OO 159.7(C7) 108.9(C8) 124.6(C4a)
0 134.3(C8a) 54.6(0CH;)
5 4
'J(F,C7)=243.5 *J(F,C6)=25.6
2J(F,C8)=20.1 *J(F,C5)=9.2
*J(F,C8a)=9.2
CHoFS ¢ SCH, CDCl;  133.1(C1) 126.4(C2) 109.3(C3)
8a |, 157.6(C4) 121.0(C5) 127.1(C6)
125.2(C7) 124.7(C8) 124.0(C4a)
7 ; 130.7(C8a) 17.1(SCH3)
a
S F J(F,C4)=251 “J(F,C3)=15
2J(F,C4a)=16 *J(F,C2)=6.5 *J(F,C5)=5
3J(F,C8a)=4
C, HNO, g . NO, CDCl;  148.3(C1) 130.5(C2) 74Wel
8a | 2 CH, 127.9,128.2,128.2(C3,C4,C5)
126.7(C6) 128.6(C7) 121.3(C8)
A 132.5(C4a) 124.8(C8a) n.r.(CHs)
5 7y
C11HoNO, g . NO, CDCl;  145.2(C1) 123.8(C2) 124.9(C3)
8a | 2 142.3(C4) 124.6(C5) 127.1(C6)
128.8(C7) 123.5(C8) 133.0(C4a)
125.0(C8a) 20.1(CH3)
5 4a 3
CH,
C HNO, ¢ NO, CDCl;  146.9(C1) 122.1(C2) 124.2(C3) 74Wel
8a L_"» 134.2(C4) 127.7(C5) 137.6(C6)
O‘ 131.8(C7) 122.1(C8) 135.1(C4a)
HC N 123.6(C8a) n.r.(CH;)
5 4
C1HNO, 8 gy | CDCl;  125.4(C1) n.r.(C2) 131.6%(C3) 74Wel
NO, 129.4(C4) 127.4(C5) 129.6°(C6)
OO 127.4(C7) 129.4°(C8) 135.4(C4a)
M CH 131.2%(C8a) n.r.(CHs)
5 4 }
C1 1 HNO, CDCl;  124.6(C1) 145.4(C2) 119.5(C3) 74Wel

H3C 4a

[o)e]
&)
z
NO

128.9(C4) 127.3(C5) 140.7(C6)
130.5(C7) 130.0(C8) 136.5(C4a)
130.5(C8a) n.r.(CHs)

Landolt-Bornstein
New Series I11/35D2
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Gross formula

Structure Solvent

8"C [ppm] /J [Hz]

Ref.

Ci1HoNO;

CiHyo

CiHyo

CIIHIO

CllI—IIO

CllHlO

Landolt-Bornstein
New Series 111/35D2

DMSO-dg

CDCly

CDCl,

9 CS;

CDCl;

138.8(C1) 127.2(C2) 101.8(C3)
160.4(C4) 122.6(C5) 126.4(C6)
129.9(C7) 123.2(C8) 125.4(C4a)
126.6(C8a) 56.2(0CH;)

134.3(C1) 126.6(C2) 125.6(C3)
126.4(C4) 128.5(C5) 125.6(C6)
125.7(C7) 124.1(C8) 133.6(C4a)
132.6(C8a) 19.4(CHs)

'J(C2,H2)=157 'J(C3,H3)=159
'J(C5,H5)=161 'J(C6,H6)=160
'J(C7,H7)=159 'J(C8,H8)=159
'J(CH;)=126

126.7(C1) 135.2(C2) 127.9(C3)
127.6(C4) 127.5(C5) 124.8(C6)
125.7(C7) 127.1(C8) 131.6(C4a)
133.6(C8a) 21.5(CHs)

'J(C3,H3)=158 'J(C4,H4)=159
'J(C5,H5)=159 'J(C6,H6)=160
'J(C7,H7)=160 'J(CH;)=127

128.7(C1/4/5/8) 126.1(C2/3/6/7)
114.6(C4a/3a) 34.8(C9)

126.0(C1) 137.9(C2) 116.5(C3)
135.9(C4) 121.7(C5) 137.0(C6)
120.9(C7) 133.4(C8) 140.5(C3a)
136.3(C8a) 12.6(CHs)

'J(C2,H2)=161.1 'J(C3,H3)=168.7
'J(C4,H4)=152.0 'J(C5,H5)=156.7
'J(C6,H6)=155.0 'J(C7,HT)=156.7

'J(C8,H8)=150.5 2J(C2,H3)=4.6
2J(C3,H2)=4.7 *J(C3,H4)=4.7
3J(C4,H3)=3.4 >J(C4,H6)=10.9
*J(C5,H7)=10.3 *J(C6,H4)=10.7
*J(C8,H6)=10.6

118.4(C1/3) 150.2(C2) 134.0(C4/8)
122.9(C5/7) 135.2(C6) 140.7(C3a/8a)

16.6(CHs)

|92Pe£|

80Bral
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2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure

Solvent

é"C [ppm] /J [Hz] Ref.

Cl lHIO

CiHjo

CIIHIO

Cl lHIOO

CllI—IIOO

CIIHIOO

CiH,,0

CDCl;

CDCl;

CDCl;

CDCl;

CDCl;

CDCl,

CDCl,

118.8(C1) 135.2(C2) 115.8(C3) [77Brd]
146.4(C4) 126.1(C5) 136.0(C6)

121.6(C7) 136.7(C8) 137.6(C3a)

140.1(C8a) 24.2(CH;)

116.7(C1) 137.1(C2) 116.7(C3)
138.1(C4) 131.8(C5) 138.3(C6)

121.9(C7) 134.8(C8) 139.9%(C3a)

139.6%(C8a) 26.4(CHs)

118.0(C1/3) 135.5(C2) 135.6(C4/8)
124.1(C5/7) 148.6(C6) 138.8(C3a/8a)
27.9(CHy)

135.7(C1) 124.7(C2) 123.0(C3)
127.9(C4) 127.7(C5) 125.1%(C6)

125.6*(C7) 124.5(C8) 133.1(C4a)

130.5(C8a) 62.8 (CH,)

155.3(C1) 103.6(C2) 125.7(C3)
120.1(C4) 127.3(C5) 126.2(C6)

125.0(C7) 121.9(C8) 134.4(C4a)
125.5(C8a) 55.3(OCHs)

'J(C2,H2)=158 'J(C3,H3)=160
'J(C4,H4)=161 'J(C5,H5)=158
'J(C6,H6)=160 'J(C7,HT)=161
'J(C8,H8)=165 'J(CH;)=144

105.7(C1) 157.5(C2) 118.7(C3)
129.3(C4) 127.6(C5) 123.4(C6)

126.3(C7) 126.7(C8) 129.0(C4a)

134.6(C8a) 55.0(0CH3)

'J(C1,H1)=158 'J(C3,H3)=161
'J(C4,H4)=159 'J(C5,H5)=158
'J(C6,H6)=160 'J(C7,HT)=159
'J(C8,H8)=159 'J(CH;)=144

146.0(C1) 117.6(C2) 113.2(C3) BOWel
138.0(C4) 120.1(C5) 138.8(C6)

119.5(C7) 132.9(C8) 133.9(C3a)

n.r.(C8a) 58.0(0CH;)

'J(C2,H2)=163.3 'J(C3,H3)=170
'J(C4,H4)=147.5 ' J(C5,H5)=155.6
'J(C6,H6)=155.9 'J(C7,HT)=157.4
'J(C8,H8)=152.3 'J(CH;)=143.8

Landolt-Bornstein
New Series I11/35D2



2.4 Chemical shifts and coupling constants 123
Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
Cy HyoS ¢ _ SCH, CDCl;  135.7(Cl) 123.1(C2) 125.5(C3) [92Per]
82U 125.5(C4) 128.4(C5) 126.0(C6)
O‘ 125.9(C7) 124.1(C8) 133.4(C4a)
7 131.4(C8a) 15.8(SCH3)
5 4
CH N ¢ NH, Ac-dg 141.2(C1) 115.8(C2) 130.2(C3) 75Erm?2)
8a CH, 117.4(C4) 128.8(C5) 125.2(C6)
124.8(C7) 121.8(C8) 134.1(C4a)
7 124.0(C8a) 17.9(CHs)
5 "y
CiHip ,  CH, CDCl;  47.2(C1) 150.8(C2) 125.6(C3) 78Ed
7a cH 119.7(C4) 126.3(C5) 123.6(C6)
ﬂ 3 122.4(C7) 144.3(C3a) 148.9(C7a)
; 3 14.8(1-CHs) 15.5(2-CH3)
a
4
CyHip . CH, CDCl;  43.6(C1) 136.0(C2) 138.0(C3) 78Ed
Ta 118.8(C4) 126.2(C5) 124.6(C6)
ﬂ 122.4(C7) 145.2(C3a) 149.7(7a)
12.8(1-CHs) 16.2 (3-CH;)
A 3a CH,
CiHip 7.1 CDCl;  42.4(C1) 137.8(C2) 132.4(C3) 78Ed
2 CH, 117.8(C4) 126.0(C5) 122.9(C6)
O‘ 123.5(C7) 147.5(C3a) 142.2(C7a)
3a CH, 13.8(2-CH3) 10.1(3-CH3)
4
C;H,,0 X CDCl;  150.1(C1) 125.3(C2/6) 128.3(C3/5)
HpOCW 134.5(C4) 15.7(CH) 10.3(CH,)
n.r.(CO) n.r.(CH;)
C,H;FO, F CDCl;  111.7(C1) 160.0(C2) 112.8(C3)
X 220K 132.6(C4) 105.8(C5) 158.8(C6)
COC(CH,), 212.0(CO) 44.5(C) 25.8(CHs)
2 OH
C H3sNO, NO, CDCl;  127.2(Cl) 148.8(C2) 153.4(C3) 81Bail
Len=¢. 114.5(C4) 124.4°(C5) 121.8(C6)
CH, 129.7(CH) 148.8(C) 14.2(CH;)
H,CO 2 OCH, 61.4(2-OCH3) 56.1(3-OCHj)
C HsNO, NO, CDCl;  114.7(C1) 160.3(C2) 98.7(C3) 81Bail
H,CO Len=¢. 163.4(C4) 105.4(C5) 131.4(C6)
CH, 129.8(CH) 148.2(C) 14.3(CHs)
2 ocH, 55.7(2-OCHs) 55.6(4-OCHs)

Landolt-Bornstein
New Series 111/35D2



124

2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
C H;3sNO, H,CO CDCl;  122.6(C1) 152.9(C2) 112.2(C3) 31Bail
NO, 116.5%(C4) 153.7(C5) 116.2%(C6)
Len=. 129.8(CH) 148.2(C) 14.2(CH3)
CH, 56.2(2-OCH;) 56.0(5-OCH;)
2 OCH,
C1H;3NO, OCH, CDCl;  110.7(C1) 158.4(C2/6) 104.0(C3/5) 31Bail
NO, 131.7(C4) 127.3(CH) 149.8(C)
1 CH:C/\ 15.2(CH3) 55.9(2/6-OCHa)
CH,
2 OCH,
C H3sNOy NO, CDCl;  125.4(Cl) 113.6%(C2) 149.6(C3) 81Bail
H,CO Len=c. 151.3(C4) 111.7%(C5) 124.3(C6)
CH, 134.0(CH) 146.4(C) 14.2(CH;) 56.2(3-
H,CO 3 OCHj;) 56.2(4-OCHj)
C H;3sNOy H,CO CDCl;  134.6(C1) 108.3(C2/6) 161.5(C3/5) 81Bail
1 NO, 102.1(C4) 133.8(CH) 148.6(C)
cH=C. 14.2(CHs) 55.6(3/5-OCH3)
CH,
H,CO 3
CHy, 1 CCly/ 142.7(C1/2) 128.7(C3/6) 125.7(C4/5)  [73Gii
@@ CDCl;  36.6(aCH,) 28.2(BCH,) 32.6(YCH,)
5 'J(C3,H3)=155 'J(C4,H4)=161
'J(oC,H)=123
CiH,,0 CDCl;  138.9(C1) 128.2(C2/6) 127.9(C3/5)
QCOC(CH 130.8(C4) 208.8(CO) 44.2(C)
28.0(CHs3)
C;;H,,0 _cH, CDCl;  154.3(C1) 126.5(C2/6) 128.4(C3/5)
HBCOC—@ 135.0(C4) 34.2(CH) 23.6(CH,)
n.r.(CO) n.r.(CH;)
C1H,40, | COCH(CH,), Neat 129.5(C1) 130.9(C2/6) 114.2(C3/5) 65Dhal
163.7(C4) 202.3(CO) 35.6(CH)
20.1(CH3) 55.7(0CH3)
C H,4,0, CDCl;  117.5(C1) 163.6(C2) 119.3(C3) 94Ha
COC(CH3)3 135.3(C4) 117.8(C5) 130.9(C6)
212.2(CO) 44.6(C) 28.7(CH;)
CiH,.Si 122.8(C1) 131.4(C2/6) 127.5(C3/5)

CDCl,
Qc c-siccry,

127.3(C4) 104.4(aC) 92.5(BC)
n.r.(CHj)

Landolt-Bornstein

New Series I11/35D2



2.4 Chemical shifts and coupling constants 125
Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
CiHis L, CD;CN  165.9(C1/4) 168.6(C2/3) 150.9(C5/7)  [80Tak|
o, 146.7(C6) 29.6(1/4-CHs)
4 26.5(2/3-CHs)
H,C
CuHis CD;CN  166.5(C1/2) 153.8(C3/7) 165.7(C4/6)
152.6(C5) 28.3(1/2-CHs) 29.0(4/6-
CH3)
Clo,
C1H,sNO, CDCl;  133.1(C1) 107.8(C2) 147.6(C3)
CH N<CH CH, 146.5(C4) 109.5(C5) 122.0(C6)
100.8(OCH,0) 61.7(CH,N)
41.5(NCH;) 51.1(CH,CHs5)
12.4(CH,CH;)
C1HsNO; L OCH, CDCl;  151.2(C1) 141.7(C2) 141.8(C3)
119.7(C4) 130.0(C5) 110.2(C6)
35.8(C) 30.8(CH3) 56.5(0CH3)
C(CH,),
C1H,5NO; CDCl;  150.8(C1) 139.2(C2) 122.3(C3)
H,0),C ! OCH, 143.7(C4) 131.4(C5) 113.4(C6)
34.2(C) 31.1(CH3) 56.5(0CH;)
2No,
C11HsNO; | OCH, CDCl;  153.0(Cl) 137.3(C2) 125.7(C3)
117.6(C4) 159.0(C5) 110.7(C6)
(H,0),C 35.6(C) 31.0(CH3) 56.4(OCH3)
C1H;sNO; (CH3)3 CDCl;  153.3(C1) 144.3(C2) 122.7(C3)
123.7(C4) 131.3(C5) 145.3(C6)
35.7(C) 30.5(CH3) 61.4(0OCH3)
CiHye CDCl;  139.1(C1) 130.0(C2/6) 127.5(C3/5) 76Bul
QCH C(CH,) 125.4(C4) 50.3(CH,) 29.5(C)
i 28.9(CHs)
CyHyg nr. 133.2(C1/5) 132.3(C2/4) 134.8(C3) 77Dall

H3CQCH3

Landolt-Bérnstein
New Series I11/35D2

129.2(C6) n.r.(CHs)



126 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.

CiHys CDCl;  135.9(Cl) 147.7(C2) [76Bei]
125.6,125.7,125.7,132.6(C3,C4,C5,C6)
35.7(C) 30.8(CCHs) 23.2(1-CHj)

2 C(CH,),

CyHys CDCl;  137.4(C1) 151.1(C3) 76Be
122.3,126.1,126.1,127.9(C2,C4,C5,C6)
34.5(C) 31.4(CCHs) 21.7(1-CHj)

(H,0),C
C1Hys 1 CDCl;  134.7(C1) 128.8(C2/6) 125.1(C3/5) 76Be
(CH3)3COCH3 148.2(C4) 34.3(C) 31.5(CCH;)

20.8(1-CHj)

C1H;40 CDCl;  158.7(C1) 138.5(C3) 76Be
111.8,120.4,126.6,127.0(C3,C4,C5,C6)
34.8(C) 29.8(CH;) 54.9(0OCHs3)

* c(cHy),

CyH;60 CDCl;  159.6(C1) 153.0(C3)
110.2,112.1,117.9,129.0(C2,C4,C5,C6)
34.8(C) 31.4(CH;) 55.1(0CHs3)

(H,0),C 3

C1,H,s0 CDCl;  157.5(C1) 113.5(C2/6) 126.2(C3/5)  [716Be
143.3(C4) 34.0(C) 31.6(CH,)

55.0(0CH)

CiH,0 : CDCl;  153.5(C1) 134.9(C2) 126.8(C3)

(CH,),C

126.7(C4) 126.8(C5) 116.0(C6)
n.r.(C) n.r.(CCHj3) n.r.(4-CH;)

C(CH3)3
CyH;60 CDCl;  153.0(C1) 122.8(C2) 127.3(C3)
HO).C 1 on 140.7(C4) 123.0(C5) 114.1(C6)
n.r.(C) n.r.(CCHj;) n.r.(2-CHs)
CH,,0 CDCl;  152.6(C1) 135.6(C2) 124.9(C3) 72J0
119.9(C4) 128.4(C5) 122.9(C6)
34.4(C) 29.7(CCH3) 15.6(6-CHs)
C(CH
CiiH,6Si | CDCl;  136.5(C1) 131.1(C2) 139.8(C3)
C 132.4(C4) 127.6(C5) 126.3(C6)
\CH2 137.2(CH) 113.1(CH,) n.r.(CHs)
(H,0),Si
C1H7NO, CDCl;  132.2(Cl1) 152.3(C2) 147.6(C3)
Len N(CH,), 113.1(C4) 122.2(C5) 123.0(C6)
55.3%(CH,) 44.9(NCH;)

57.1%,60.0(2-OCH,,3-OCHs,)

Landolt-Bornstein
New Series I11/35D2



2.4 Chemical shifts and coupling constants 127
Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C; H7NO, CH,N(CH,), CDCl; 118.9(C1) 159.8(C2) 98.1(C3) |84Ba£|
UL OCH, 158.5(C4) 103.7(C5) 131.1(C6)
56.9(CH,) 44.7(NCH3;)
54.9,54.7(2-OCHj;,4-OCH3)
OCH,
C1H,7,NO, [ CH:N(CH,), CDCl;  131.5(C1) 112.2(C2) 148.8(C3)
147.9(C4) 110.9(C5) 120.8(C6)
55.5(CH,) 44.8(NCH3;)
3°OCH, 63.7(3-OCH3;,4-OCHj;)
OCH,
C Hj9GeN N(CH,), CCly 149.1(C1) 112.4(C2/6) 133.3(C3/5) 74Schl
/ 127.2(C4) —1.6(GeCHjs) n.r.(NCH3)
o
Ge(CH,),
Ci HoNSi N(CH,), CCly 150.8(C1) 112.1(C2/6) 134.1(C3/5) 74Schl

Landolt-Bornstein
New Series 111/35D2

%

Si(CH,),

125.2(C4) —0.7(SiCH;) n.r.(NCH;)
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