2.4 Chemical shifts and coupling constants 85
Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C1oClg c o cl CDCl;  128.7(C1/4/5/8) 135.0(C2/3/6/7) 78Wi
cl 8a |1 ¢ 313K 129.4(C4a/8a)
cl cl
Cl Cl
CioHoF, F,.C CDCl;  132.8(C1/2/4/5) 128.3(C3/6) 121.6(CF;) [85Takl
1
F3CQCF3
2
CF,
CyoH4Cly g CDCl;  130.1(C1/4) 130.3(C2/3) 125.4(C5/8)  [18Wil
8a L1 1 313K 128.7(C6/7) 130.0(C4a/8a)
Cl
Sl
C1oHsCly g« CDCl;  129.4(C1) 130.4(C2) 131.4(C3) 78Wil
8a \1 cl 313K 127.3(C4) 127.3(C5) 127.9%(C6)
127.7%(C7) 124.8(C8) 132.0(C4a)
e 130.0(C8a)
5 4
C1oHsN;05 NO, NO, Ac-dg 146.0°(C1) 121.2(C2) 146.4%(C3)
8a 130.9°(C4) 137.6(C5) 130.0(C6)
2 131.1°(C7) 145.2(C8) 135.0(C4a)
118.4(C8a)
4a NO,
5 4
C1oH35N;04 ¢ NO, Ac-dg 150.6(C1) 124.8(C2) 127.6(C3)
8a 147.8(C4) 146.0(C5) 129.4*(C6)
2 130.8(C7) 129.2%(C8)
. 117.4(C4a) 127.0(C8a)
a
NO, NO,
CioHs 1 CCly/ 122.6(C1/4) 131.7(C2/3/5/6) 82.9(C)
HCCOCCH CeD12 78.8(CH)
'J(BC,H)=251.4
C1oH¢BINO, ¢ Br CDCl;  123.4(Cl) 131.5(C2) 129.2(C3)
8N 122.7(C4) 146.8(C5) 124.2(C6)
125.3(C7) 133.3(C8) 126.2(C4a)
132.5(C8a)
4a 4

Landolt-Bornstein
New Series I11/35D2

'J(C2,H2)=168 'J(C3,H3)=166
LJ(C4,H4)=168 'J(C6,H6)=168
'J(C7,H7)=168 'J(C8,H8)=165



86

2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
C1oHeBr, 8  Br CDCl;  102.4(C1/3) 138.2(C2) 136.9(C4/8) [80Hol 1]
8a 124.9(C5/7) 140.8(C6) n.r.(C3a)
OQ 5 n.r.(C8a)
3a
4 Br
CioHgBr, g  Br CDCl;  122.5(C1/4) 130.0(C2/3) 127.7(C5/8)
8a 2 128.0(C6/7) 132.8(C4a/8a)
OO 'J(C2,H2)=168 'J(C5,H5)=163
4a 3 'J(C6,H6)=162
5 Br
C1oHgBr, ¢  Br CDCl;  122.9(C1/5) 130.8(C2/6) 127.2(C3/7)
8a_L_ 2 127.1(C4/8) 132.9(C4a/8a)
OO 'J(C2,H2)=166 'J(C3,H3)=164
4a 'J(C4,H4)=164
Br 4
CyoH¢Br, Br Br Ac-dg 119.6(C1/8) 136.4(C2/7) 127.6(C3/6)
; ISaI 5 130.8(C4/5) 138.2(C4a) 129.4(C8a)
4a
5 4
C1oHgBr, 8 g | CDCl;  132.1(C1/4) 121.8(C2/3) 126.7(C5/8)
a Br 127.0(C6/7) 132.9(C4a/8a)
OO 'J(C1,H1)=166 'J(C5,H5)=159
e DR LJ(C6,H6)=161
CioH¢Br, 8 g, 1 CDCl;  129.8(C1/5) 120.1(C2/6) 130.2(C3/7)
Br 128.5(C4/8) 132.7(C4a/8a)
OO 'J(C1,H1)=164 'J(C3,H3)=168
B |J(C4,H4)=163
C1oHgBr, 8 g, | Ac-dg 129.9(C1/8) 121.6(C2/7) 130.6(C3/6)
BrBr 130.8(C4/5) 131.4(C4a) 136.5(C8a)
5 4y
C1oH¢Br,O g Br CDCl;  106.2(Cl) 146.9(C2) 110.5(C3)
8a |2 on 131.3(C4) 127.1(C5) 124.9(C6)
127.9(C7) 125.6(C8) 129.5(C4a)
131.6(C8a)
4a Br
5 4

'J(C4,H4)=166 'J(C5,H5)=161
'J(C6,H6)=162 'J(C7,HT)=162
'J(C8,H8)=164

Landolt-Bornstein
New Series I11/35D2
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Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
C1oHBr,0 g  Br CDCl;  106.0(C1) 150.8(C2) 118.1(C3) [78Sei]
8a OH 128.2(C4) 129.9(C5) 117.9(C6)
OO 130.8(C7) 127.0(C8) 130.5(C4a)
Br N 130.8(C8a)
5 4 'J(C3,H3)=165 'J(C4,H4)=162
'J(C5,H5)=166 'J(C7,H7)=168
'J(C8,H8)=164
C1oHeBr,0 g OH CDCl;  148.0(C1) 103.1(C2) 131.0(C3) 78Sei
8a_L_2 Br 113.2(C4) 127.0(C5) 128.0(C6)
126.7(C7) 122.6(C8) 131.7(C4a)
125.0(C8a)
4a
5 B J(C3,H3)=171 'J(C5,H5)=162
'J(C6,H6)=162 'J(C7,HT)=162
'J(C8,H8)=166
C1oHsCINO, DMSO-ds 145.2(C1) 122.9(C2) 125.3(C3)
137.0(C4) 128.9(C5) 130.3(C6)
124.5(C7) 124.1(C8) 130.2(C4a)
125.2(C8a)
C1oHeCl, g Cl CDCl;  129.4(C1) 131.7%(C2) 126.6(C3) 78Wil
8a 1|1 (] 313K 128.1(C4) 127.9°(C5) 127.2°(C6)
127.7°%(C7) 124.6(C8) 132.6(C4a)
130.3%(C8a)
54y
C1oHeCl, e CDCl;  130.9(C1/4) 125.9(C2/3) 125.0(C5/8)  [718Wil
| 8a | ) 313K 127.7(C6/7) 131.6(C4a/8a)
4a 3
> Cl
C1oHeCl, ¢ Cl CDCl;  131.9(C1/5) 127.0(C2/6) 126.7(C3/7)  [718Wi
I SaI 2 313K 123.7(C4/8) 132.3(C4a/8a)
6 4a
a4
C1oHeCl, c ol CDCl;  130.4(C1/8) 130.8(C2/7) 126.0(C3/6)  [78Wil
8a 313K 128.5(C4/5) 137.2(C4a) 127.5(C8a)
7 ‘ X2
=
4a
5 4
C1oHeCl, 8 1 CDCl;  127.0(C1/4) 130.1%(C2/3) 126.8(C5/8)  [78Wi
8a Cl 313K 128.8(C6/7) 132.3%C4a/8a)
‘ N
=
cl
s Yy

Landolt-Bornstein
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
C1oHeCl, 8 o, |1 CDCl;  126.5(C1/5) 132.0%(C2/6) 127.9(C3/7)  [78Wi
Cl 313K 128.6(C4/8) 132.2%(C4a/8a)

cl
5 4y
C1oHsCL 8 1 CDCl;  125.7(C1/8) 132.8(C2/7) 127.0(C3/6)  [78Wi
c1Cl 313K 129.2(C4/5) 129.8(C4a) 134.5(C8a)
s 42y
C1oHsCLO ¢ OH CDCl;  146.4(C1) 112.7(C2) 125.4(C3) 78Wi
8a I 2 c1 313K 124.9%(C4) 124.4(C5) 127.7(C6)
126.8(C7) 122.5(C8) 130.2(C4a)
3 123.4%(C8a)
4a
S
C10HsCLO ¢ CDCl;  113.5(C1) 149.7(C2) 118.5(C3) 78Wil
8a_l_2 on 313K 124.6(C4) 127.5(C5) 130.1(C6)
OO 128 4(C7) 126.9(C8) 130.1(C4a)
al ” 129.5(C8a)
5 4
C1oH¢FNO, ¢ NO, CDCl;  nr.(Cl1)125.6(C2) 108.2(C3)
8a_L_ 2 163.6(C4) 121.2(C5) 127.7(C6)
130.5(C7) 123.5(C8) 127.0(C4a)
127.0(C8a)
4a 3
5 F
CioHgF, g  F CDCl;  144.8%(Cl) 146.5%(C2) 116.2(C3)
8a L1 g 119.7(C4) n.r.(C5) n.r.(C6) n.r.(C7)
O‘ 124.2(C8) 124.9(C4a) 131.1(C8a)
4 J(1-F,C1)=252.2 'J(2-F,C2)=247.9
57y 2 2
J(1-F,C2)=11.5 %J(1-F,C8a)=3.5
2J(2-F,C1)=12.1 “J(2-F,C3)=20.4
3J(1-F,C8)=7.3 *J(1-F,C4a)=12.9
3J(2-F,C4)=6.7 *J(2-F,C8a)=1.3
*J(1-F,C4)=4.8 *J(2-F,C8)=4.9
‘J(2-F,C4a)=2.1
CoHgF, ¢ F CDCl;  159.9%Cl1) 100.8(C2) 159.4%(C3)
8a L, 106.5(C4) 127.8°(C5) 125.1°(C6)
OO n.r.(C7) n.r.(C8) 126.9(C4a) 134.5(C8a)
S da, F 'J(1-F,C1)=248.1 'J(3-F,C3)=256.7

2J(1-F,C2)=24.2 *J(1-F,C82)=10.9

2J(3-F,C2)=29.5 %J(3-F,C4)=20.9
3J(1-F,C3)=13.2 *J(1-F,C4a)=6.7
3J(3-F,C1)=12.6 *J(3-F,C4a)=4.8
“J(1-F,C4)=5.1 *J(3-F,C8a)=5.8
°J(1-F,C6)=1.7

Landolt-Bornstein
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Gross formula Structure Solvent

6"C [ppm] /J [Hz] Ref.

CoHeF, 8 F CDCl;

CioHeF> CDCl;

C10H6F2 F CDC13

C10H6F2 F CDC13

T
4

a

C10H6F2 8 1 CDC13

CioHeF> 8 1 CDCl;

Landolt-Bornstein
New Series I11/35D2

155.4(C1/4) 108.4(C2/3) 120.4(C5/8)  [76Dod|]
126.9(C6/7) 124.4(C4a) 124.1(C8a)

'J(1-F,C1)=254.0 *J(1-F,C2)=16.0
*J(1-F,C4a)=11.7 *J(4-F,C1)=5.9

158.8(C1/5) 110.3(C2/6) 125.9(C3/7)
116.4(C4/8) n.r.(C4a) n.r.(C8a)

'J(1-F,C1)=254.5 *J(1-F,C5)=5.6

159.2%(C1) 107.5°(C2) 120.9(C3)
126.9(C4) 116.2(C5) 161.7(C6)
108.9%(C7) n.r.(C8) n.r.(C4a) 136.5(C8a)

'J(1-F,C1)=256.9 'J(6-F,C6)=252.3
2J(1-F,C2)=20.0 “J(1-F,C8a)=9.4
2J(6-F,C5)=26.2 “J(6-F,C7)=21.0
3J(1-F,C3)=17.7 *J(1-F,C4)=8.3
*J(1-F,C7)=2.3 *J(6-F,C8a)=4.4
J(6-F,C2)=2.6

161.0(C1) 109.9(C2) 129.8(C3)
123.3(C4) 132.1(C5) 116.9(C6)

158.6(C7) 104.0(C8) 124.5(C4a)

124.4(C8a)

'J(1-F,C1)=250.7 'J(7-F,C7)=255.3
2J(1-F,C2)=19.6 %J(1-F,C82)=8.8
2J(7-F,C6)=25.6 “J(7-F,C8)=18.2
*J(1-F,C3)=9.1 *J(1-F,C8)=6.0
*J(1-F,C4a)=16.7 *J(7-F,C5)=4.9
3J(7-F,C8a)=3.0 *J(1-F,C4)=4.1
*J(1-F,C7)=6.1 *J(7-F,C4a)=9.1
J(7-F,C3)=3.0

113.4(C1/4) 150.1(C2/3) 127.3(C5/8)
126.2(C6/7) 130.5(C4a/3a)

'J(2-F,C2)=255.2 2J(2-F,C1)=7.0
2J(2-F,C3)=17.7 *J(2-F,C4a)=3.8

117.3(C1/5) 160.3(C2/6) 110.9(C3/7)
129.6(C4/8) 131.3(C4a/8a)

'J(2-F,C2)=246.9 2J(2-F,C1)=25.4
2J(2-F,C3)=19.9



90 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
CoHeF, 8 gy 1 CDCL,  1153(C1/8) 162.0(C2/7)) 110.3(C3/6) [76Dod]
F F 130.4(C4/5) 135.5(C4a) 127.6(C8a)
|J(2-F,C2)=258.8 2J(2-F,C1)=25.6
S 4, 2J(2-F,C3)=21.6 *J(2-F,C4a)=10.0

*J(2-F,C4)=9.7 *J(2-F,C8)=2.4
J(1-F,C6)=5.2

CioHgl 8 I Ac-dg 100.0(C1/5) 139.9(C2/6) 129.7(C3/7)
134.3(C4/8) 135.5(C4a/8a)

CioHgl, Ac-dg 96.0(C1/8) 145.1(C2/7) 128.1(C3/6)
132.1(C4/5) 136.9(C4a) 133.0(C8a)
CioHgl, Ac-dg 136.4(C1/8) 92.9(C2/7) 136.1(C3/6)
130.6(C4/5) n.r.(C4a/8a)
C1oHgN,O, DMSO-ds 148.4(C1/4) 122.0(C2/3) 121.6(C5/8)
129.8(C6/7) 124.0(C4a/8a)
C1oHgN,0, ¢ NO, Ac-dg 148.2(C1/5) 125.5(C2/6) 128.9(C3/7)
ISaI ) 129.1(C4/8) 126.0(C4a/8a)
4a
No, *
C1oHgN,04 8 oo | Ac-dg 135.4(C1/8) 127.7(C2/7) 127.8(C3/6)  [80Mec
a 145.7(C4/5) 116.1(C4a) 135.6(C8a)
63
4a
NO, NO,
C1oHg0-S, ¢ OH D,0 153.6(C1) 107.4(C2) 142.1(C3)

8a 119.4(C4) 127.5(C5) 142.2(C6)
O‘ 124.2(C7) 124.2(C8) 133.6(C4a)
057 G0 127.4(C84a)

Landolt-Bornstein
New Series I11/35D2
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Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C10H¢0-S, 0S  on D,0 152.8(C1) 111.7(C2) 141.9(C3) [77Réil

L 8a I 5 120.0(C4) 135.8(C5) 126.7(C6)

130.1(C7) 136.9(C8) 137.4(C4a)
; 121.7(C8a)
4a SO,

5 4

C1oHs0-S» 8 D,O 112.5(C1) 153.0(C2) 126.8(C3)

e

w2
mO
i

o o
AO’_‘

w

& g

128.3(C4) 127.6(C5) 139.0(C6)
125.2(C7) 130.9(C8) 132.2(C4a)

0, ; 138.0(C8a)
C10Hs05S, 0.8 ¢, D,O 108.4(C1) 157.9(C2) 120.8(C3)
OH 133.2(C4) 130.7(C5) 136.7(C6)
O‘ 123.7(C7) 138.4(C8) 129.2(C4a)
- 131.7(C8a)
SO
5 4a 4 3
C1oHgOs DMSO-ds 134.3(C1/4) 133.6(C2/3) 130.4(C5/6)

1

HOOC COOH 167.2,168.2(1/2/3/4-CO)

.

HOOC COOH

C1oHgOs HOOC 1 coon DMSO-ds 135.3(C1/2/4/5) 129.1(C3/6)
167.9(1/2/3/4-CO)

2

HOOC 2 "COOH

Br CDCl;  104.0(C1) 137.1(C2) 117.0(C3) BOWel
137.8(C4) 123.6(C5) 138.6(C6)

123.3(C7) 136.0(C8) 135.3(C3a)

139.7(C8a)

'J(C3,H3)=175 'J(C4,H4)=170.0
'J(C5,H5)=156.8 'J(C6,H6)=155.3
'J(C7,H7)=158.4 'J(C8,H8)=165.6

CioH7Br ¢ Br CDCl;  122.6(Cl) 129.5(C2) 125.7(C3)

8a_l_ o 127.5(C4) 127.9(C5) 126.3(C6)
126.9(C7) 126.7(C8) 134.2(C4a)
131.6(C8a)
a
4

'J(C2,H2)=166 'J(C3,H3)=163
'J(C4,H4)=162 'J(C5,H5)=160
LJ(C6,H6)=160 'J(C7,HT)=161
'J(C8,H8)=160

CDCl;  129.8(C1) 119.7(C2) 129.0(C3)
129.5(C4) 127.7(C5) 126.1(C6)
126.7(C7) 126.9(C8) 131.6(C4a)
134.3(C8a)

'J(C1,H1)=165 'J(C3,H3)=167
'J(C4,H4)=162 'J(C5,H5)=162
'J(C6,H6)=162 'J(C7,HT)=160
'J(C8,H8)=161

C10H7BI'

o]

g

w

C10H7BI'

o]
—_

J/goo
NOQ:
o
-

W
N

Landolt-Bornstein
New Series I11/35D2



92 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C1,H;BrO ¢  Br CDCl;  106.0(C1) 150.4(C2) 117.0(C3) [78Sei]
8a OH 129.2(C4) 128.1(C5) 124.0(C6)
127.7(C7) 125.2(C8) 129.5(C4a)
f 3 132.1(C8a)
a
504 J(C3,H3)=165 'J(C4,H4)=162
'J(C5,H5)=159 'J(C6,H6)=161
'J(C7,H7)=161 'J(C8,H8)=162
C,oH;BrO ¢ OH CDCl;  151.1(C1) 109.1(C2) 129.3(C3) 78Sei
8a 5 113.4(C4) 127.0(C5) 127.8(C6)
126.0(C7) 121.3(C8) 132.7(C4a)
p 125.5(C8a)
a
> A LJ(C2,H2)=160 'J(C3,H3)=166
'J(C5,H5)=163 'J(C6,H6)=161
'J(C7,H7)=162 'J(C8,H8)=164
C,0H,BrO 8 gy | CDCl;  110.7(C1) 149.3(C2) 112.4(C3)
a OH 131.2(C4) 126.8(C5) 124.3(C6)
126.8(C7) 126.4(C8) 129.4(C4a)
o B 133.9(C8a)
5 4 L(C1,H1)= 161 'J(C4,HA)=165
'J(C5,H5)=159 'J(C6,H6)=162
'J(C7,H7)=160 'J(C8,H8)=161
C,oH;BrO 8 g, | CDCl;  109.6(C1) 153.5(C2) 118.7(C3) 78Sei
4 OH 129.0(C4) 129.8(C5) 117.1(C6)
129.8(C7) 128.0(C8) 129.8(C4a)
Br - 133.0(C8a)
5 4
CoH;B1,N ¢ Br CDCl;  103.8(Cl) 139.6(C2) 110.9(C3)
8a_L_2 _NH, 130.8(C4) 127.0(C5) 123.4(C6)
127.7(C7) 125.0(C8) 128.2(C4a)
132.0(C8a)
4a Br
54 I J(C4,H4)=165 'J(C5,H5)=160
'J(C6,H6)=162 'J(C7,HT)=160
'J(C8,H8)=162
CioH;B1,N Br CDCl;  103.6(C1) 142.3(C2) 118.5(C3)

127.5(C4) 129.8(C5) 116.4(C6)

8a NH2
130.7(C7) 126.7(C8) 129.4(C4a)
5 3 131.6(C8a)
T

5 4 'J(C3,H3)=160 'J(C4,H4)=162
'J(C5,H5)=165 'J(C7,HT)=167
'J(C8,H8)=164

Landolt-Bornstein
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Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
C1oH;Br,N CDCl;  139.5(C1) 103.2(C2) 132.5(C3)
110.8(C4) 127.9(C5) 127.2(C6)
126.4(C7) 121.2(C8) 131.3(C4a)
124.3(C8a)
'J(C3,H3)=170 'J(C5,H5)=163
J(C6,H6)=162 'J(C7,HT)=162
'J(C8,H8)=159
CoH,Cl 8 CDCl;  n.r.(Cl) 134.9(C2) 116.2(C3) 80Hol 1
8a 138.2(C4) 124.0(C5) 139.3(C6)
OQ 123.3(C7) 134.3(C8) n.r.(C3a) n.r.(C8a)
3
4 03
CoH,Cl 8 o CDCl;  116.4(C1/3) 139.8(C2) 136.7(C4/8) 80Hol1
8a 125.7(C5/7) 138.3(C6) n.r.(C3a)
OQ cl n.r.(C8a)
3a
PR
CoH,Cl ¢ C CDCl;  131.9(Cl1) 126.1(C2) 125.7(C3) 78Wil
8a |, 313K 127.1%(C4) 128.2(C5) 127.0%(C6)
126.6%(C7) 124.4(C8) 134.6(C4a)
130.8(C8a)
4a
5 4
C1oH,Cl 8 gy | CDCl;  126.6(C1) 131.6(C2) 126.7(C3) 78Wi
Cl 313K 129.5(C4) 127.8(C5) 126.1(C6)
OO 127.0(C7) 126.9(C8) 131.6(C4a)
134.0(C8a)
s 42y
C10H,CIO g Gl CDCl;  113.4(C1) 149.4(C2) 117.2(C3) 78Wi
8a OH 313K 128.2(C4) 128.4(C5) 124.1(C6)
127.5(C7) 122.8(C8) 129.5(C4a)
131.1(C8a)
s 4y
C10H,CIO g G CDCl;  123.6(C1) 125.7(C2) 108.6(C3) 78Wi
8a 313K 150.6(C4) 122.1(C5) 126.0(C6)
2 127.6(C7) 124.5(C8) 125.5(C4a)
131.6(C8a)
4a
5 OH
CoH,CIO OH I CDCl;  127.2(C1) 127.4(C2) 125.4(C3) 78Wil
8a |, 313K 128.6(C4) 120.9(C5) 127.6(C6)
113.1(C7) 152.8(C8) 137.0(C4a)
119.8(C8a)
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §“C [ppm] /J [Hz] Ref.
C1H,CIO ¢ OH CDCl;  147.1(C1) 113.6(C2) 126.1*(C3) 78Wi
8a I 2 c1 313K 122.2(C4) 127.6(C5) 126.7%(C6)
125.8(C7) 120.9(C8) 133.3(C4a)
124.6(C8a)
4a
5 4
CioHF ¢ F CDCl;  159.9(C1) 109.0(C2) 125.3(C3)
8a 123.5(C4) 125.9%(C5) 126.6(C6)
2 127.4%(C7) 120.2(C8) 123.9(C4a)
135.2(8a)
4
5 7y LJ(F,C1)=254.7 2(F,C2)=19.6
*J(F,C8a)=4.7 *J(F,C3)=8.9 *J(F,C8)=5.6
J(F,C4a)=16.4 *J(F,C4)=4.5
*J(F,C7)=3.3 *J(F,C5)=1.2
CioH7F 8 gy | CDCl;  115.9(C1) 160.6(C2) 109.2(C3)
F 130.3(C4) 130.6(C5) 126.3(C6)
127.8(C7) 126.7(C8) 134.5(C4a)
S 127.2(8a)
'J(F,C2)=248.8 “J(F,C1)=25.9
2J(F,C3)=21.0 *J(F,C4)=10.1
*J(F,C8a)=5.1 *J(F,C42)=9.9
*J(F,C7)=1.2 °J(F,C6)=2.8
CyoHA1 8 o CDCl;  125.5(C1/3) 98.6(C2) 135.9(C4/8) 80Hol
8a 125.5(C5/7) 139.0(C6) n.r.(C3a)
OQ | n.r.(C8a)
3a
4 3
CioH7l . I Ac-dg 99.6(C1) 138.2(C2) 127.7(C3)
8a |, 129.8(C4) 129.4(C5) 127.5(C6)
128.5(C7) 132.4(C8) 134.9(C4a)
134.9(C8a)
s 4y
CioHil 8 gy | Ac-dg  137.2(C1)91.8(C2) 134.9(C3)
a I 130.3(C4) 128.5(C5) 127.2(C6)
OO 127.4(C7) 127.4(C8) 132.8(C4a)
135.7(C8a)
542y
C1oH,NO, 8 NO CDCl;  129.6(C1) 134.5(C2) 116.9(C3) 8OWe
8a_ ;™2 140.6(C4) 129.8(C5) 141.1(C6)
OQ 2 131.1(C7) 137.8(C8) 143.9(C3a)
n 133.8(C8a)
4

'J(C2,H2)=174.4 'J(C3,H3)=172.9
'J(C4,H4)=150 'J(C5,H5)=159
'J(C6,H6)=158 'J(C7,HT)=159
'J(C8,H8)=161

Landolt-Bornstein
New Series I11/35D2



2.4 Chemical shifts and coupling constants 95

Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
C olhNO; . NO, CDCl;  146.5(C1) 123.8(C2) 123.9(C3) [78Se]
8a 134.5(C4) 128.5(C5) 127.2(C6)
2 129.3(C7) 122.9(C8) 134.2(C4a)
124.9(C8a)
4
5 0y L{(C2,H2)=167 \J(C3,H3)=167

'J(C4,H4)=163 'J(C5,H5)=161
'J(C6,H6)=162 'J(C7,HT)=163
'J(C8,H8)=166

C1oH7NO, 8 g, 1 Ac-dg 135.4(C1) 125.2(C2) 124.6(C3)
147.0(C4) 123.0(C5) 130.0(C6)
OO 128.0(C7) 129.4(C8) 125.1(C4a)
3
M 134.8(C8a)
5 No,
C1oHsN,0, ¢ NO, DMSO-dq 131.2(C1) 129.9(C2) 104.8(C3)

153.2(C4) 122.9(C5) 124.4(C6)

a 2
129.8(C7) 123.1(C8) 120.1(C4a)
127.5(C8a)
4a 3

C1oH,0:S - DMSO-d ¢ 142.1(C1) 126.3(C2) 125.7(C3)
/D,0 132.1(C4) 129.4(C5) 127.4(C6)

a
127.9(C7) 127.6(C8) 134.8(C4a)
129.6(C8a)

4

5 4
CoH,0:S 8 g | _ DMSO-dg 125.8(C1) 143.7(C2) 124.3(C3)
SO, /D,0 129.5(C4) 128.8(C5) 128.7(C6)
O 128.3(C7) 129.8(C8) 134.5(C4a)
m 133.1(C8a)
5 4
C1oH,048 §  OH D,0 157.6(C1) 108.0(C2) 129.1(C3)
8a 5 130.2(C4) 127.0(C5) 129.4(C6)
OO 126.2(C7) 123.8(C8) 130.4(C4a)
™ 126.6(C8a)
5 S0,
C1oH,0,8 -0,s  OH D,0 151.2(C1) 116.2(C2) 125.2(C3)
8a 123.1(C4) 134.8(C5) 128.5(C6)
2 128.2(C7) 137.2(C8) 136.8(C4a)
120.0(C8a)
s 42y
C1oH,048 8 gy | D,0O 110.2(C1) 156.0(C2) 120.0(C3)

131.8(C4) 126.4(C5) 137.9(C6)
128.4(C7) 123.2(C8) 127.8(C4a)
0, 22 136.4(C8a)

O
72}
UIO
-hO
o
T
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Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
C1oH;048 -0.5 D,0 108.0(C1) 155.8(C2) 119.4(C3) [78Laj|
T oga ! Ol 132.0(C4) 133.4(C5) 127.6(C6)
123.0(C7) 137.0(C8) 130.3(C4a)
130.2(C8a)
4a
5 4
CioHs 8 CDCl;  118.1(C1/3) 136.9(C2) 136.4(C4/8)

1
8a 122.6(C5/7) 136.9(C6) 140.2(C3a/8a)
OQ 'J(C1,H1)=168.3 'J(C2,H2)=163.4 80Bral
3a 'J(C4,H4)=152.4 ' J(C5,H5)=155.7

4 ' J(C6,H6)=152.4 2J(C1,H2)=4.7
2J(C2,H1)=4.8 *J(C1,H3)=8.1
3J(C1,H8)=4.7 *J(C4,H3)=3.0
3J(C4,H6)=10.9 *J(C5,H7)=10.5
3J(C6,H4)=10.8

CyoHg 8 o 1 CDCl;  127.7(C1/4/5/8) 125.6(C2/3/6/7) 74Wi
133.3(C4a/8a)
OO 'J(C1,H1)=158.8 'J(C2,H2)=159.5
S 4 2J(C1,H2)=1.1 *J(C2,H1)=0.6

2J(C3,H2)=1.6 *J(C4a,H4)=1.8
*J(C1,H3)=6.7 *J(C3,H1)=8.4
*J(C1,H8)=4.9 *J(C4a,H3)=8.1
*J(C4a,H1)=5.9 *J(C1,H4)=0.6
*J(C4a,H2)=1.1

CioHgBIN ¢ Br CDCl;  104.0(C1) 142.0(C2) 117.5(C3)
8a_lL 2 NH, 128.5(C4) 128.0(C5) 122.8(C6)
127.6(C7) 124.8(C8) 128.5(C4a)
133.0(C8a)
4a 4 | )
5 J(C3,H3)=160 'J(C4,H4)=160

'J(C6,H6)=161 'J(C7,HT)=162
'J(C8,H8)=162

CoHgFN 8 CDCl;  107.6(Cl) 142.1(C2) 118.1(C3)

1
8 NH, 127.1(C4) 109.6(C5) 157.1(C6)
OO 115.3(C7) 126.5(C8) 126.8(C4a)
P 130.5(C8a)

'J(F,C6)=238.0 *J(F,C5)=20.1
2J(F,C7)=23.8 *J(F,C8)=7.3
*J(F,C4a)=7.3 *J(F,C4)=3.7

CioHsFN 8 1 CDCl;  106.7(C1) 143.7(C2) 116.1(C3)

Fode NH, 127.9(C4) 128.7(C5) 111.3(C6)
| 159.8(C7) 107.7(C8) 123.6(C4a)
“ 134.8(C8a)
5 4

'J(F,C7)=241.7 *J(F,C6)=25.6
2J(F,C8)=20.1 *J(F,C5)=11.0
3J(F,C82)=9.2
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Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C,0HgO ¢ OH CDCl;  151.5(C1) 108.7(C2) 125.8(C3) [78Seil
8a_L_ 2 120.7(C4) 127.6(C5) 126.4(C6)
125.2(C7) 121.4(C8) 134.6(C4a)
124.3(C8a)
4a
5 4 'J(C2,H2)=156 'J(C3,H3)=161
'J(C4,H4)=162 'J(C5,H5)=162
'J(C6,H6)=160 'J(C7,HT)=161
'J(C8,H8)=163
C1oH;O 8 gy | CDCl;  109.4(Cl) 153.2(C2) 117.6(C3)
4 OH 129.8(C4) 127.7(C5) 123.5(C6)
126.4(C7) 126.3(C8) 128.9(C4a)
Zin 134.5(C8a)
'J(C1,H1)=157 'J(C3,H3)=160
LJ(C4,H4)=160 'J(C5,H5)=157
'J(C6,H6)=161 'J(C7,HT)=160
C1oH;0, ¢ OH Ac-dg 153.6(C1/5) 109.3(C2/6) 125.6(C3/7)  [75Eml
I 8a I 114.2(C4/8) 127.2(C4a/8a)
4a
on 4
C1oHgO, 8 g, | CDCl;  110.2(C1/4) 144.0(C2/3) 126.2(C5/8)
OH 124.2(C6/7) 129.5(C4a/8a)
OH
5 4y
C1oH;0, 8 gy | Ac-dg 110.0(C1/5) 153.8(C2/6) 119.4(C3/7)  [75Eml
OH 128.4(C4/8) 130.5(C4a/8a)
HO
5 4y
C10H;0, 8 g, | Ac-dg 108.5(C1/8) 156.4(C2/7) 116.1(C3/6)  [75Eml
HOOH 130.1(C4/5) 124.4(C4a) 137.5(C8a)
4a
5 4
C1oHoCIO 1 CDCl;  153.3(Cl) 125.6(C2/6) 131.5(C3/5)
Cloc{ >< 130.1(C4) n.r.(CO) 16.0(CH) 11.0(CH,)
C1oHoF3 CCly 144.6(C1) 125.6(C2/6) 125.0(C3/5)

F.C

O
e
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2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure

Solvent

6"C [ppm] /J [Hz] Ref.

CoHoFN

CoHoFN

CyoHoFN

CoHoFN

C]()HQN

CoHoN

CioHoN

CF;COOH

CF;COOH

CF;COOH

CF;COOH

CCl,

CDCl;

CDCl;

n.r(C1) 120.2(C2) 109.0(C3) 160.2(C4) [77Kif]
121.8(C5) 128.5(C6) 129.8(C7)
119.4(C8) 125.1(C4a) 127.8(C8a)

|J(F,C4)=253.6 “J(F,C3)=23.2
2J(F,C4a)=17.4 *J(F,C2)=8.7
*J(F,C5)=5.1 >J(F,C8a)=5.8 *J(F,C8)=2.5

124.8(C1) 121.3(C2) 126.3(C3)
130.5(C4) 112.8(C5) 161.5(C6)

118.8(C7) 122.6(C8) 136.0(C4a)

123.4(C8a)

'J(F,C6)=246.8 “J(F,C5)=19.6
2J(F,C7)=26.1 *J(F,C8)=8.0
3J(F,C4a)=8.7

121.7(C1) 125.1(C2) 120.1(C3)
129.7(C4) 110.8(C5) 160.9(C6)

117.9(C7) 129.7(C8) 133.6(C4a)

129.7(C8a)

J(F,C6)=244.7 “J(F,C5)=22.0
2J(F,C7)=24.9 *J(F,C4a)=9.5
SJ(F,C2)=2.9

121.8(C1) 127.4(C2) 119.1(C3)
131.1(C4) 131.3(C5) 118.7(C6)

162.3(C7) 111.6(C8) 131.1(C4a)

134.7(C8a)

'J(F,C7)=246.1 “J(F,C6)=18.9
2J(F,C8)=21.8 *J(F,C8a)=10.2
*J(F,C5)=10.2

145.0(C1) 125.8(C2/6) 131.7(C3/5)
111.7(C4) 141.6(C) 115.2(CH,)
n.r.(CHj) n.r.(CN)

150.0(C1) 126.0(C2/6) 131.9(C3/5)
108.8(C4) 15.8(CH) 10.6(CH,) n.r.(CN)

142.0(C1) 109.4(C2) 126.2(C3)
118.7(C4) 128.3(C5) 125.6(C6)

124.6(C7) 120.7(C8) 134.2(C4a)
123.4(C8a)

LJ(C2,H2)=156 'J(C3,H3)=159
LJ(C4,H4)=161 'J(C5,H5)=160
LJ(C6,H6)=160 'J(C7,HT)=161
'J(C8,H8)=156
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Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C1oHoN 8 o | CDCl;  108.4(Cl1) 144.0(C2) 118.1(C3) [78Seil
I AN, 129.0(C4) 127.6(C5) 122.3(C6)
126.2(C7) 125.6(C8) 127.8(C4a)
N 134.8(C8a)
5 4
'J(C1,H1)=155 '"J(C3,H3)=158
'J(C4,H4)=159 'J(C5,H5)=158
'J(C6,H6)=160 'J(C7,HT)=159
'J(C8,H8)=158
CoHsN 8 NH,  CDCl;  135.5(C1)125.7(C2) 115.4(C3) 8OWe
8a 136.4(C4) 120.2°(C5) 138.2(C6)
2 117.8%(C7) 131.9(C8) 137.5(C3a)
; 122.0(C8a)
a
4 3 'J(C2,H2)=162.7 'J(C3,H3)=172.9
|J(C4,H4)=151.2 'J(C5,H5)=155.8
'J(C6,H6)=146.5 'J(CT,HT)=157.8
'J(C8,H8)=146.5
C1oHoNOs CDCl;  125.5(C1) 143.8(C2) 107.2(C3)
H,CO ' cno 152.4%(C4) 153.2%(C5) 109.7(C6)
n.r.(CHO) n.r.(CO) n.r.(CH;) n.r.(OCHj3).
H,COC 2\,
CioHio 8 g, 1 Ac-dg 29.9(C1/4) 125.1(C2/3) 128.7(C5/8)
126.2(C6/7) 134.3(C4a/8a)
4a
5 4
CioHyo CH, CDCl;  45.0(Cl) 141.1(C2) 130.1(C3) 121.0(C4) [ 5EdI
774 1 126.3(C5) 124.7(C6) 122.5(C7)
O‘ 143.9(C3a) 149.1(C7a) 16.0(CH;)
3a 3
4
CioHio 71 CDCl;  42.6(C1) 145.9(C2) 127.2(C3) 78EdI
: CH, 119.7(C4) 126.1(C5) 123.2(C6)
O‘ 123.4(C7) 145.7(C3a) 143.3(C7a)
32 3 16.6(CHs)
4
CioHyo 7 5.1 CDCl;  37.6(C1) 128.6(C2) 139.9(C3) 75EdI
118.8(C4) 126.0(C5) 124.5(C6)
O‘ 123.5(C7) 146.1(C3a) 144.3(C7a)
y 3a CH, 13.0(CHs3)
CioHio CH, CDCl;  150.5(C1) 31.2(C2) 30.0(C3)
7 7a L1 125.3,126.4,128.2(C4,C5,C6)
2 120.6(C7) 146.7 (C3a) 141.1(C7a)
102.4(CH,)
3a
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
CioHyo H,C CCly/ 136.9(C1/4) 126.1(C2/3/5/6) [73Ham|
\CH@cg CDi»  136.5(CH) 113.2(CH,)
“CH,
CioHyo CH CDCl;  136.8(C1) 125.8(C2/6) 128.3(C3/5)
@C; ’ 126.5(C4) 100.0(=CCH,) 209.1(=C=)
C 76.7(CH,) 16.6(CHs)
CH,
CioHio 1 CDCl;  117.3(C1/4) 143.4(C2/3/5/6) 78Th
29.3(CH,)
E@j 'J(C1,H1)=160.2 'J(CH,)=138.4
4
CyoH (N + CF;COOH 124.2(C1) 121.3(C2) 125.0(C3)
8 g, NH; 131.4(C4) 129.4(C5) 128.0(C6)
2 128.7(C7) 119.0(C8) 134.8(C4a)
126.2(C8a)
s 48y
CioH oN 8 1 . CFCOOH  122.0(C1) 125.6(C2) 119.0(C3)
8a NH; 131.2(C4) 128.2(C5) 128.2(C6)
127.8(C7) 128.2(C8) 133.3(C4a)
133.7(C8a)
5 42y
C1oH N, ¢ . NH, Ac-dg 144.9(C1/5) 109.2(C2/6) 125.5(C3/7)  [715Em2
I 8a I 111.4(C4/8) 125.3(C4a/8a)
4a
NH, 4
CioH 0N, NH, NH, CDCl;  144.4(C1/8) 111.4(C2/7) 126.1(C3/6)
7 8a L "5 119.6(C4/5) 136.8(C4a) 117.0(C8a)
OO 'J(C2,H2)=156 'J(C3,H3)=159
4a 'J(C4,H4)=156
5 4
C1oH1oN, NH, Ac-dg 106.3(C1/8) 147.0(C2/7) 115.0(C3/6)  [75Em2
129.3(C4/5) 122.4(C4a) 138.0(C8a)
0
4a 8a
W
NH,
CioHoN,O CDCl;  140.6(C1) 127.7(C2/6) 132.3(C3/5)

Z
a
= i_
O\
¥ ©
Q
=

113.3(C4) 169.4(CO) 35.4(aCHs)
39.4(bCH;)
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Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
CyoH;0 | ccl, 137.6(C1) 125.8(C2) 137.5(C3) [83Rey]
C 127.3(C4) 128.2(C5) 130.1(C6)
\\CH 136.0(CH) 114.6(CH,) n.r.(CO)
H3COC 3 2 Il.I‘.(CHj,)
C oH 405 . CDCl;  137.3(C1/3) 129.0%(C2) 132.5(C4/6)
COCH, 128.0%(C5) n.r.(CO) n.r.(CHj3)
H,COC 3
CioH100, . CClys 137.5(C1) 127.3(C2) 130.6(C3)
C 128.7(C4) 128.0(C5) 129.9(C6)
e 136.0(CH) 114.5(CH,) n.r.(CO)
H3COOC ? n.r.(OCH3)
C1oH,00, | CCl, 141.4(C1) 125.7(C2/6) 129.8(C3/5) 83Rey]
H3coocOc§1 129.6(C4) 136.2(CH) 115.7(CH,)
\CH2 n.r.(CO) n.r.(OCH;)
C1oH1005 1 COOCH CDCl;  128.9(Cl) 142.6(C2) 126.5(C3)
} 130.1(C4) 132.0(C5) 129.6(C6)
n.r.(COOCH;) n.r.(COOCH3)
2 "COCH, n.r.(COCHj;) n.r.(COCH,)
C1oH 405 . CDCl;  150.8(C1) 121.4(C2) 138.5(C3)
OCOCH, 125.7(C4) 129.6(C5) 126.4(C6)
n.r.(OCOCH;) n.r.(OCOCH;)
H,COC 3 n.r.(COCHj;) n.r.(COCH3)
CioH 1005 CDCl;  130.8(Cl) 129.5(C2) 137.4(C3)
! COOCH, 132.3(C4) 128.8(C5) 133.9(C6)
52.4(COOCH3) 166.2(COOCH;)
H,COC 3 197.1(COCHj3) 26.7(COCH;)
CioH1005 COOCH, CDCl;  134.0(C1) 129.8(C2/6) 128.2(C3/5)
1 140.3(C4) 52.4(COOCH;)
166.2(COOCH;) 197.4(COCH3)
26.8(COCH;)
COCH,
C1oH 00,4 1_COOCH, CDCl;  123.1(Cl1) 150.8(C2) 123.8(C3)
) 133.9(C4) 126.0(C5) 131.8(C6)
n.r.(COOCH3;) n.r.(COOCHj3)
2 OCOCH, n.r.(COCH3) n.r.(COCH;)
CioH 1004 1 CDCl;  130.7(C1/3) 130.7(C2) 133.8(C4/6)
COOCH, 128.6(C5) 166.2(CO) 52.3(OCH3)

Landolt-Bornstein
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2 Carbon-13 NMR of aromatic compounds

115.8(C4) 130.3(C5) 122.6(C6)

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C1oH 1004 COOCH, CDCl;  134.0(C1/4) 129.6(C2/3/5/6) 52.4(CO)  [89Bud|
i 166.2(OCH3)
COOCH,
CioH;004 CDCl;  131.7(Cl1) 122.9(C2) 150.7(C3)
COOCH3 126.3(C4) 129.4(C5) 127.0(C6)
166.1(COOCH;) 52.2(COOCH;)
H, cocd 3 169.1(COCHj3) 21.0(COCH;)
C1oH00;4 DMSO-ds 151.2(C1/3) 116.2(C2) 119.5(C4/6) 78Call
QOCOCH3 130.1(C5) n.r.(CO) n.r.(CH;)
H,COCO
CioH 1004 COOCH CDCl;  127.7(C1) 131.2(C2/6) 121.6(C3/5)
154.3(C4) 166.3(COOCH3)
52.2(COOCH3) 168.8(CO) 21.1(CH3)
OCOCH,
C1oH00;4 OCOCH, DMSO-d, 148.1(C1/4) 122.9(C2/3/5/6) n.r.(CO)  [78Cal
i n.r.(CHj)
OCOCH,
CioH,,CIO . CDCl - 157.5(C1) 127.2(C2/6) 131.9(C3/5)
c1oc@ 131.1(C4) 34.5(CH) 23.5(CH3)
n.r.(COCI)
CioH,,CIO CDCl;  136.5(C1) 133.0(C2/6) 128.7(C3/5)
140.6(C4) 170.4(CO) 19.2(2-CHj)
L coal 21.1(4-CHs)
CioHy N CDCl;  154.5(C1) 127.4(C2/6) 132.3(C3/5)
@ 109.7(C4) 34.4(CH) 23.6(CH3) n.r.(NC)
C1oH;NO; CDCl;  121.8(C1) 158.6(C2) 111.3(C3) 81Bail
131.9(C4) 120.8(C5) 130.3(C6)
130.0(CH) 147.9(C) 14.2(CH;)
55.8(OCH3)
CyoH,;NO; : CDCl;  134.0(C1) 115.7%(C2) 160.3(C3) 81Bail

133.6(CH) 148.4(C) 14.0(CHs)
55.4(0OCH,)
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Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
C1oH;NO; NO, CDCl;  125.0(C1) 132.5(C2/6) 114.8(C3/5) 81Bail
mco@mc/\ 161.6(C4) 133.8(CH) 146.1(CH,)
CH; 14.1(CH3) 55.5(0OCHj3)
CioH1INO; CDCl;  130.5(C1) 120.6(C2) 139.3(C3)
! COOCH, 124.2(C4) 128.8(C5) 124.4(C6)
‘ 166.8(COOCH;) 52.0(COOCH;)
H,COCHN 2 169.2(NHCOCH;) 24.2(NHCOCH;)
C1oH NO; DMSO-ds 150.9(C1) 112.7(C2) 140.6(C3) 78Cal
! OCOCH, 116.5(C4) 129.6(C5) 116.5(C6)
n.r.(NHCOCH;) n.r. NHCOCH3)
H,COCHN ° n.r.(OCOCH;) n.r.(OCOCH3)
CioH11NO; COOCH, CDCl;  125.5(C1) 130.8(C2/6) 119.0(C3/5)
1 142.4(C4) 166.8(COOCH;)
52.0(COOCH3) 169.1(COCHs3)
24.6(COCH;)
NHCOCH,
C1oH{NO; OCOCH, DMSO-dy 146.0(C1) 122.1(C2/6) 120.2(C3/5) 78Cal
_ ! 137.1(C4) n.r.(NHCOCH;)
n.r.(NHCOCH;) n.r.(COCH3)
N n.r.(COCHs;)
NHCOCH,
CioHps 1 CCly 136.4(C1/2) 128.8(C3/6) 125.2(C4/5)
CO CDCl;  29.3(0CH,) 23.3(BCH,)
> 'J(C3,H3)=155.0 'J(C4,H4)=159.0
J(aC,H)=126.0
CioH)» | CDCl;  140.6(C1) 125.5(C2/6) 128.8(C3/5)
H}c@_d 134.6(C4) 15.0(CH) 8.8(CH,) n.r.(CH3)
CyoH},0 OH Neat 145.3(C1) 129.0(C2/6) 127.2(C3/5) 74014
QC/ 127.9(C4) 78.7(CHOH) 20.7(CH)
b 5.4,4.5(CH,)
CyoH,0 Neat 137.1(C1) 129.2(C2/6) 129.2(C3/5) 65Dhal
QCOCH(CHQZ 133.7(C4) 204.1(CO) 35.9(CH)
19.4(CHs)
CioH1,0, CDCl;  118.2(Cl) 163.2(C2) 118.8(C3)
! COCH(CH,), 136.2(C4) 118.8(C5) 129.9(C6)
210.6(CO) 35.0(CH) 19.3(CH3)
2 oH
C1oH1,0, COCH,CH, Neat 130.5(C1) 130.4(C2/6) 113.9(C3/5) 65Dhal

2 v

OCH

Landolt-Bérnstein
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163.6(C4) 198.5(CO) 31.5(CH.)
55.7(0OCH;) 8.4(CHs)
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C1oH},0, CH, CDCl;  126.3(C1) 144.6(C2/6) 115.0(C3/5) 83Sab)
1 162.9(C4) 191.5(CHO) 55.3(0OCH;)
H,CO CHO 21.0(CHs)
2
CH,
C1oH},0, CH, CDCl;  120.9(C1) 163.2(C2) 109.7(C3) 83Sab)
145.4(C4) 124.8(C5) 141.6(C6)
HC ! cno 191.3(CHO) 55.5(0CHj3) 21.8(4-CH3)
21.1(6-CHs)
2
OCH3
C1oH},0, CDCl;  133.7(C1) 139.0(C2/6) 114.3(C3/5) 87Sal
156.0(C4) 18.8(2/6-CH;) 207.0(CO)
HO COCH 31.8(COCH3)
3
CioH1,0, CDCl;  134.8(C1/3) 133.8(C2) 127.4(C4/6)
129.2(C5) 170.3(CO) 51.7(OCH3)
19.6(CHj)
COOCH;,
CioH 1204 CDCl;  122.5(C1) 111.9(C2) 152.9(C3)
cooc113 148.5(C4) 123.4(C5) 110.1(C6)
166.6(CO) 51.7(COOCHs)
55.8(3-OCHj3) 55.8(4-OCHs)
CioH S CCly 138.0(C1) 125.6(C2/6) 126.5(C3/5)
O 137.5(C4) 142.3(C) 111.7(CH,)
n.r.(CH3) n.r.(SCHj3)
CioHis (CH, CD;CN  168.9(C1/3) 170.7(C2) 153.4(C4/7)
clo; ' 2 _CH, 149.4(C5/6) 30.2(1/3-CHj) 25.4 (2-CH3)
@ CH
CioHis CD;CN  169.3(C1) 169.0(C2) 155.9(C3)
168.3(C4) 152.0(C5) 149.4(C6)
152.4(C7) 28.3(1-CH;) 28.7(2-CH3)
C104 28.7(4-CHy)
CioHy3 CD;CN  168.9(C1/2) 153.1(C3/7) 152.1(C4/6)

clo, L_CH,
H,C @2 CH

168.0(C5) 28.1(1/2-CH;) 27.6(5-CHs)

Landolt-Bornstein
New Series I11/35D2



2.4 Chemical shifts and coupling constants 105
Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
CyoH3Br Br CDCl;  122.5(Cl) 153.5(C3) [76Ber|
1 123.9,128.6,128.6,129.6(C2,C4,C5,C6)
34.8(C) 31.2(CH3)
3 "C(CH,),
CyoH3Br | CDCl;  119.2(C1) 131.0(C2/6) 127.1(C3/5) 76Be
(H3C)3COBr 150.0(C4) 34.4(C) 31.2(CH;)
C oH5Cl cl CDCl;  134.6(C1) 154.6(C3) 76Be
1 124.2,124.2,124.2,125.7(C2,C4,C5,C6)
| ~ 35.0(C) 30.9(CHs)
= C(CH,),
CioH 5Cl CDCl;  131.3(Cl1) 128.2(C2/6) 126.8(C3/5)
(H,0),C @ 149.6(C4) 34.5(C) 31.3(CHs)
CioH3CLN I_N(CH,CH,, CDCl;  149.9(Cl) 127.9(C2) 134.0(C3)
124.5(C4) 126.7(C5) 121.8(C6)
al n.r.(CH,) n.r.(CHy)
2
al |J(C4,H4)=168.1 'J(C5,H5)=163.9
'J(C6,H6)=160.3 *J(C1,H5)=9.8
3J(C2,H4)=8.7 *J(C2,H6)=9.9
3J(C3,H5)=9.3 *J(C4,H6)=8.4
*J(C6,H4)=8.2
CioH13CLN cl CDCl;  144.2(C1) 137.5(C2/6) 128.9(C3/5)
1 126.1(C4) n.r.(CH,) n.r.(CHz)
N(CH,CH,), | _ . _
J(C3,H3)=166.2 'J(C4,H4)=165.0
2% *J(C1,H5)=6.4 *J(C2,H4)=12.2
*J(C3,H5)=8.5
CioH1sCLN cl CDCl;  149.3(C1) 109.8(C2/6) 135.6(C3/5)
114.9(C4) n.r.(CH,) n.r.(CHz)
N CH,CH
( )2 |J(C2,H2)=163 'J(C4,H4)=173.3
of 3 J(C2,H4)=5.2 *J(C2,H6)=5.1
*J(C4,H6)=5.1
CioH1sCLN CDCl;  147.3(C1) 112.9(C2) 132.8(C3)
), 117.6(C4) 130.5(C5) 111.3(C6)

Landolt-Bérnstein
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CIQN(CH CH

n.r.(CH,) n.r.(CHs

'J(C2,H2)=162.5 'J(C5,H5)=163.7
J(C6,H6)=159.5 *J(C1,H5)=9.0
3J(C2,H6)=6.1 >J(C3,H5)=8.7
3J(C4,H2)=8.3 *J(C4,H6)=11.2
3J(C6,H2)=6.3
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Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
CioH 5F . CDCl;  163.0(C1) 154.0(C3)
F 111.8,112.9,120.9,129.4(C2,C4,C5,C6)
H,0),C 3 34.8(C) 31.2(CHs)
'J(F,C1)=244 3J(F,C3)=7
CoH 5F . CDClL 161.0(C1) 114.7(C2/6) 126.8(C3/5)
(Hp;@l: 146.8(C4) 34.4(C) 31.5(CHs)
'J(F,C1)=243 “J(F,C2)=21
*J(F,C3)=8 *J(F,C4)=3
CoH sl CDCl;  94.6(C1) 153.7(C3)
L, 124.6,129.8,134.6,134.6(C2,C4,C5,C6)
34.7(C) 31.2(CHs)
3
(H,0),C
CioH 5l | CDCl;  90.6(C1) 137.1(C2/6) 127.5(C3/5)
(H,0),C I 150.8(C4) 34.5(C) 31.1(CH;)
CioH 3N | CCly 137.9(C1) 110.7(C2) 150.4(C3)
C 112.3(C4) 128.7(C5) 115.1(C6)
\CH 137.8(CH) 112.5(CH,) n.r.(CH;)
3 2
(H3C)2N
CioH3sNO .0 CDCl;  133.3(Cl) 127.1(C2/6) 128.8(C3/5)
mc@c\/ 139.5(C4) 171.7(CO) 35.5(aCHs)
N—CH, 39.4(bCH;) 21.4(4-CHj)
e
b
C1oH3sNO CDCl;  128.5(C1/3) 135.4(C2) 128.0(C4/6)
! CH, 127.1(C5) 168.8(CO) 22.8(COCHS3)
18.2(CH3)
HC 2 NHCOCH,
CoH3sNO H,C CDCl;  138.3(C1) 117.8(C2/6) 137.8(C3/5) 87Sal
X 125.8(C4) 168.7(CO) 24.1(COCHS3)
NHCOCH, 21.1(3/5-CH,)
3
H,C
CoH3sNO CH, CDCl;  132.9(C1) 134.3(C2/6) 113.8(C3/5) 87Sal
1 146.7(C4) 19.4(2/6-CH;) 207.8(CO)
H,N COCH, 32.2(COCH)
2
CH,
CioH13sNOS 112.8(C1) 135.6(C2/6) 112.6(C3/5)

CDCls
I
(H3C)2N@SCOCH3

151.0(C4) 196.5(CO) 29.7(CHs)
40.1(NCH;)

Landolt-Bornstein
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Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
C,oH3NOS CH, CDCl;  161.2(C1) 116.6(C2/6) 130.4(C3/5) 76Kre
1S 125.7(C4) 35.5(SCH3) 195.9(CO)
CH
C1oH3sNOS o CDCl;  132.5(C1) 127.8(C2/6) 125.6(C3/5)
H3cs@c? cH 140.8(C4) 171.2(CO) 35.6(aCHs)
N~ 39.7(bCH;) 15.4(SCH3)
bCH3
CioH13NO, I_CH,N(CH,), CDCl;  132.9(C1) 107.8(C2) 147.7(C3)
146.6(C4) 109.4(C5) 122.0(C6)
o 100.8(OCH,0) 64.1(CH,N)
\ 3 45.2(NCHs>)
H,C—O0
CioH;3NO, 1 CDCl;  130.8(Cl) 113.2(C2) 150.5(C3)
COOCH, 116.7(C4) 129.0(C5) 117.5(C6)
167.7(CO) 51.9(OCH;) 40.4(NCHs)
H,ON 2
CioH13NO, o CDCl;  128.4(C1) 129.0(C2/6) 113.5(C3/5)
H3coch/ CH 160.5(C4) 171.4(CO) 37.8(NCH3)
N7 55.3(0OCH;)
bCH3
CioH13NO, | CDCl;  117.1(C1) 131.2(C2/6) 110.7(C3/5)
(H3C)2N@coom3 153.3(C4) 167.5(CO) 51.4(OCHs)
40.0(NCHs)
C oH3NO, | ccl, 158.4(C1) 126.0(C2/6) 123.1(C3/5) 74Schl
OW@C(CH% 146.1(C4) 31.0(C) 35.2(CH;)
C1oH13NO, CH, CDCl;  122.2(C1) 139.5(C2/6) 114.1(C3/5) 83Sab)
159.7(C4) 149.6(CHNOH) 55.1(OCH;)
H,CO L cHNOH 21.4(CHy)
2
CH,
C1oH3NO, CH, CDCl;  116.6(C1) 158.1(C2) 109.1(C3) 83Sab)
139.8(C4) 123.9(C5) 138.2(C6)
1 147.1(CHNOH) 55.2(0OCHs)
HNOH
e CHNO 20.9(4-CHj) 20.8(6-CHs)
2
OCH,
C1oH3NO,S CH, CDCl;  160.7(C1) 116.7(C2/6) 131.1(C3/5) 76Kre
1S 117.0(C4) 35.2(SCH3) 167.3(CO)
H,C00C N CH, 51.2(0CH)
CioH13NO; DMSO  150.3(Cl) 135.9(C2) 120.9(C3)

oH 142.1(C4) 133.0(C5) 119.1(C6) n.r.(C)
n.r.(CHj)

(H,C),C

e

Landolt-Bérnstein
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C1oH3NO5S H,C_,0 CDCl;  151.0(C1) 122.2(C2/6) 131.0(C3/5) 76Kre
HCO0C 1 N,,S\CH 123.0(C4) 42.2(SCH3) 166.9(CO)
3 3 51.7(0CH3)
CioHys H,C | _cH, nr 133.7(C1/2/4/5) 131.1(C3/6) n.r.(CH;)  [77Dal
H3cj :Z:CH3
CioHyy H,C |_CH, nr 135.9(C1/3) 131.5(C2) 128.8(C4/6) 77Dal
134.2 (C5) n.r.(CHs)
2 "CH,
CH,
CioHus CDCl;  151.0(Cl1) 125.2(C2/6) 128.1(C3/5)
OC(CH3)3 125.4(C4) 34.6(C) 31.4(CH;)
CioHys | _cH, CDClL  146.0(Cl) 126.4(C2/6) 129.1(C3/5)
ch@cg\ } 135.2(C4) 33.8(CH) 24.1(CH3)
CH, n.r.(4-CHs)
CioH140 | CDCl;  154.0(C1) 136.1(C2) 126.9(C3)
OH 120.5(C4) 126.9(C5) 116.6(C6) 34.4(C)
29.5(CH3)
2
C(CH,),
CioH 140 CDCl;  156.7(C1) 137.0(C2) 126.3%C3)
! OCH, 120.5(C4) 125.9°(C5) 110.6(C6)
27.3(CH) 23.0(CH;) 55.6(0OCH3)
2 CH(CH,),
CioH 140 CDCl;  155.2(Cl) 153.5(C3)
L on 112.6,112.8,118.0,129.3(C2,C4,C5,C6)
34.7(C) 31.3(CHs)
3
(H,0),C
CioH 40 1 CDCl;  153.0(C1) 115.0(C2/6) 126.5(C3/5)
(H3C)3C@OH 143.7(C4) 34.1(C) 31.6(CH;)
CioH 140 . _cH, CDCl;  140.8(Cl) 127.1(C2/6) 113.6(C3/5)
H3co@c1{ } 157.6(C4) 33.3(CH) 24.2(CH3)
CH, n.r.(OCH3)
CioH 40 CDCl;  150.7(C1) 119.9(C2) 135.6(C3)
317K 126.3(C4) 133.4(C5) 114.4(C6)

11.9(2-CHs) 16.0(3-CH) 15.2(4-CHs)
20.3(5-CH;)
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Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C1oH,40 OH CDCl;  149.8(C1) 121.6(C2) 133.0(C3) [78Ne]
HC '2 cn, 317K 127.2(C4) 128.9(C5) 119.2(C6)
N 11.9(2-CH3) 15.4(3-CH;) 19.8(4-CHs)
15.4(6-CHs)
ZcH, ’
CH,
CioHsN CDCl;  147.8(C1) 112.0(C2/6) 129.1(C3/5)
QN(CHzCHa)z 115.5(C4) 44.2(CH,) 12.5(CHz3)
CioHsN | CDCl;  137.0(C1/3) 149.6(C2) 128.8(C4/6)
QCH3 124.7(C5) 42.4(NCH;) 19.1(CH;)
2
H3C N(CH3)2
CioHsNO CH,N(CH,), CDCl;  126.8(C1) 157.9(C2) 110.5(C3)
U 5 och 130.9(C4) 120.2(C5) 128.2(C6)
. 57.7(CH,) 45.4(NCH3) 55.4(0OCH3)
C1oHsNO CH,N(CH,), CDCl;  140.5(C1) 112.5%C2) 159.6(C3)
1 114.2%(C4) 128.9(C5) 121.1(C6)
54.9(CH,) 45.2(NCH,) 64.2(0OCHs)
3 "OCH,
CioHsNO CH,N(CH,), CDCl;  131.1(C1) 130.2(C2/6) 113.7(C3/5)
! 158.8(C4) 63.8(CH,) 45.1(NCH;)
55.2(0OCH;)
OCH,
CyoH ¢Ge . ccl, 137.3(C1) 128.7(C2/6) 132.8(C3/5) 74Schl
(H3C)3Ge@c1{3 138.2(C4) —1.8(GeCH3) n.r.(CH3)
C1oHGeO 1 ccl, 160.1(C1) 113.8(C2/6) 133.9(C3/5) 74Schl
(H3C)3GeOOCH3 132.5(C4) —1.7(GeCH;) n.r.(OCH;)
C1oH,c0Si 1 ccl, 160.5(C1) 113.6(C2/6) 134.4(C3/5) 74Schl
(H3C)3Si@OCH3 130.6(C4) -0.9(SiCH;) n.r.(OCHy)
C1oH;6Si 1 Neat 139.1(C1) 127.2(C2/6) 127.2(C3/5) 75Ng
QCHZSi(CH3)3 123.1(C4) 26.7 (CH,) —2.2 (CH3)
CioH,6Si 1_CH, Neat 143.1(C1) 138.0(C2) 134.6(C3)

2 Si(CH,),

Landolt-Bérnstein
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125.4(C4) 130.1%(C5) 129.5%(C6)
0.5(SiCH;) 23.4(CHs)
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Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
CroHreSi cH, Neat  136.8(Cl) 134.3(C2) 140.0(C3) [65cH]
130.8(C4) 128.1(C5) 130.0(C6)
—0.4(SiCHz) 22.0(CHs)
3 Si(CH,),

C10H16Si 1 Neat
(H;)ﬁi@cm

137.4(C1) 128.1(C2/6) 132.7(C3/5)
135.8(C4) —1.1(SiCH3) 21.2(1-CHs)

Landolt-Bornstein
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