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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C12Clyo cl cicl Cl  CDCl;  135.1(Cl) 132.3(C2/2/6/6") [86Yan|
' 132.0(C3/3/5/5") 134.8(C4/4")
e
Cl ClCl Cl
C1,Cl,,0 ca o a Cl  CDCl;  148.5(C1/1') 125.9(C2/2'/6/6")
1 133.1(C3/3'/5/5") 129.9(C4/4")
Cl (0] Cl
Cl clr d Cl
C1,HCl, cl 2 crc, € CDCl  135.7(Cl) 132.6%(C2/6) 132.3(C3/5)
11 134.1°(C4) 135.7(C1') 131.6(C2")
cl O O cl 133.7(C3") 134.5°(C4") 132.1%(C5")
128.7(C6")
Cl Cl Cl
C,HCL,0 146.1(C1) 128.1(C2/6) 132.8(C3/5)
132.2(C4) 150.5(C1') 122.5(C2")
134.9(C3") 127.6(C4") 132.3(C5")
113.3(C6")
C2HoClg 136.4(C1/1') 131.7(C2/2') 133.9(C3/3")
133.4(C4/4") 132.2(C5/5") 128.9(C6/6")
C1,H,Cly 137.5(C1/1') 131.2(C2/2'/6/6")
132.1(C3/3'/5/5") 131.1(C4/4")
C1,H,Cl0 Cl 2 CI Cl, € CDCL  151.4(Cl)123.2(C2) 135.5(C3)
o1 128.1(C4) 132.9(C5) 114.1(C6)
o} cl 148.8(C1") 128.0(C2'/6") 133.6(C3'/5")
129.4(C4")
1
coa c LJ(C6,H6)=168.5 ' J(C4'HA')=174.8
C1,H,Cl0 Cl ,ClCL, € CDCL  151.1(CI/1) 125.4(C2/2') 135.6(C3/3')
o 129.9(C4/4") 133.4(C5/5") 119.2(C6/6")
Cl (0] Cl
lJ(C6,H6)=170.0
Cl Cl
Ci2H,ClkO Cl €l Cl, € CDCl;  147.7(Cl/1') 127.4(C2/2)) 131.8(C3/3))
I 129.5(C4/4") 129.2(C5/5") 124.6(C6/6")
Cl (0] Cl |
J(C5,H5)=173.9
Cl Cl
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2.4 Chemical shifts and coupling constants 129
Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C,.H,Cl0 Cl. »ClCl, CI CDCli 147.3(Cl) 129.0(C2/6) 133.4(C3/5) [93Nev]
| 132.4(C4) 151.8(C1") 124.5(C2")
cl 0 cl 134.3(C3") 129.0(C4") 128.6(C5")
1 113.0(C6")
ca c X X
J(C5',H5"=170.0 'J(C6',H6")=164.9
C1,H,Cl0 » C1Cl, Cl CDCly  146.5(Cl) 128.2(C2/6) 132.8(C3/5)
I 1)= 131.9(C4) 150.3(C1") 122.2(C2"
cl o ¢ 131.8(C3") 127.4(C4") 131.6(C5")
115.6(C6")
Cl Cl Cl 1 1
J(C3' H3")=171.9 'J(C6' H6")=166.6
C1,H,Cl0 Cl Cl, €l CDCl;  1483(Cl) 125.5(C2/6) 132.2(C3/5)
v 129.5(C4) 146.7(C1') 127.0(C2'/6")
Cl 0 cl 129.2(C3'/5") 130.0(C4")
a1l Cl I 'J(C3',H3")=173.0
C,H;Br,0 Br. o  Br., Br CDCl;  149.1(Cl) 121.8(C2/6) 129.2(C3/5)
o1 127.0(C4) 154.8(C1') 120.5(C2")
Br 0 Br 125.6(C3") 118.3(C4") 134.3(C5")
115.6(C6")
Br Br
C,H;Cl, CICl , CI CDCl;  136.4(C1) 132.8(C2/6) 132.4(C3/5)
1 133.9(C4) 136.9(C1') 131.3(C2")
O O Cl 130.6(C3") 129.9(C4") 131.8(C5")
130.1(C6")
Cl Cl Cl
C1,H;Cl,0 . »Cl C, ¢ CDCl;  151.8(Cl) 124.8(C2) 135.3(C3)
o1 128.9(C4) 133.1(C5) 118.2(C6)
Cl ¢ cl 151.2(C1') 127.3(C2") 134.3(C3")
. 131.1(C4') 129.2(C5") 119.1(C6")
J(C6,H6)=170.0 'J(C5',H5")=170.0
IJ(C6'H6Y)=166.3
C1,H;Cl,0 Cl. »Cl Cl.p Cl CDCl;  151.3(Cl) 125.4(C2) 135.5(C3)
ol 129.7(C4) 133.3(C5) 119.2(C6)
0 Cl 153.3(C1') 124.0(C2") 136.1(C3")
| 127.1(C4") 134.0(C5") 118.7(C6")
C Cl
'J(C6,H6)=170.0 'J(C4',H4")=173.8
J(C6' H6')=169.1
C1,H;Cl,0 ' Cl Cl_p, Cl CDCly  151.6(C1)125.0(C2) 135.4(C3)
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!
Cl Cl

129.2(C4) 133.2(C5) 118.6(C6)
150.6(C1") 125.3(C2") 132.6(C3")
130.1(C4" 132.7(C5") 122.1(C6")

'J(C6,H6)=170.4 'J(C3'H3")=172.4
'J(C6',H6")=168.5
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C,H;ClL,0 5 CICL, €I CDCl;  151.1(C1) 122.4(C2) 134.6(C3) [95Nev|
o 127.0(C4) 132.1(C5) 113.5(C6)
Cl 0 cl 145.0(C1") 130.0(C2'/6") 129.4(C3"/5")
132.5(C4")
J(C6,H6)=168.6 'J(C2'H2')=173.5
C1,H;CL,O Cl 22 Cl Cl., Cl CDCl;  151.0(C1) 122.4(C2) 134.6(C3)
o 127.6(C4) 132.1(C5) 113.5(C6)
0 cl 147.2(C1") 128.7(C2") 133.2(C3")
128.2(C4") 128.9(C5") 127.0(C6")
cl cl
C,H;Cl,0 2 Cl cl.p Cl  CDCl;  148.0(C1) 127.5(C2) 131.6(C3)
o 129.3(C4) 129.1(C5) 124.7(C6)
Cl 0 Cl 146.9(C1") 127.1(C2'/6") 129.1(C3"/5")
129.9(C4")
Cl cl 1 1
J(C5,H5)=174.0 'J(C3"H3")=172.9
C,H;ClL,0 Cl. »Cl Cl, Cl CDCl;  149.2(C1) 128.1(C2/6) 133.4(C3/6)
ol 128.9(C4) 151.8(C1') 124.4(C2")
cl o) 134.1(C3') 128.8(C4") 128.6(C5")
113.0(C6")
Cl Cl 1 1
J(C4,H4)=174.7 'J(C5' ,H5")=170.1
LJ(C6'H6)=164.9
C1,H;Cl,0 » ClCl_, Cl CDCl;  149.1(Cl) 128.1(C2/6) 133.5(C3/6)
o 129.2(C4) 151.1(C1') 122.9(C2")
cl o 132.5(C3") 128.0(C4") 132.2(C5")
116.4(C6")
cl ca 'J(C4,H4)=174.8 'J(C3' H3")=171.8
J(C6' H6')=166.7
C,,H;C1,0 ' Cl Cl.  Cl CDCl;  146.9(Cl) 128.7(C2/6) 132.5(C3/5)
o1 131.4(C4) 150.2(C1') 123.8(C2")
Cl 0 cl 130.8(C3") 128.3(C4") 127.6(C5")
114.9(C6")
Cl Cl
C1,H;CL,O Cl. 2 cl, €l CDCl;  146.8(C1) 128.5(C2/6) 133.5(C3/5)
I 131.4(C4) 154.6(C1') 117.2(C2")
Cl 0 cl 133.6(C3") 131.4(C4") 131.1(C5")
114.6(C6")
Cl Cl
C12H,Brg Br_ 2 , Br CDCL  138.8(C1/1') 130.6(C2/2/6/6)
/= 126.8(C3/3'/5/5") 127.7(C4/4")
Br \ / Br
Br Br
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2.4 Chemical shifts and coupling constants 131
Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C,H,Br,O »  Br, Br CDCl;  149.6(Cl) 122.0(C2/6) 129.1(C3/5) [00HY|
o1 126.6(C4) 154.7(C1') 116.8(C2'/6")
Br@o Br 132.8(C3'/5") 115.6(C4")
Br Br
C1,H,Clg Cl. »CICl, €l CDClL  137.4(C1/1') 132.1(C2/2') 133.4(C3/3")
134.1(C4/4") 128.4(C5/5") 127.9(C6/6")
C1,H,Clg CDCl;  136.2(C1) 132.3(C2) 133.5(C3)
134.4(C4) 128.5(C5) 127.9(C6)
136.9(C1') 132.0(C2") 131.7(C3")
133.2(C4") 130.9(C5") 130.7(C6")
C1,H,Clg CDCl;  136.5(C1/1') 133.2(C2/2") 131.8(C3/3")
130.7(C4/4") 128.1(C5/5") 132.8(C6/6")
ClCl
C,H,Clg 2 clcl CDCl;  135.6(C1/1") 132.0(C2/2") 131.7(C3/3"
e 133.4(C4/4") 130.9(C5/5") 130.7(C6/6")
Cl N/ Cl
Cl Cl
C1,H,Clg cicl CDCl;  132.6(C1/1") 135.4(C2/2'/6/6/")
1 127.8(C3/3'/5/5") 135.3(C4/4")
(9
1!
C1 Cl
C1,H4Clg Cl 5, , €1 DBE 136.6(C1/1') 126.4(C2/2'/6/6") 75Wil
' 134.2(C3/3'/5/5") 133.6(C4/4")
e
Cl Cl
C,H,Clg 'C1Cl, CDCl;  137.7(C1) 132.0(C2) 133.7(C3)
! 133.0(C4) 132.0(C5) 129.3(C6)
O , O Cl 137.2(C1") 131.5(C2") 130.5*(C3")
1 129.8(C4") 132.6(C5") 130.4*(C6")
Cl Cl
C,H4Clg o CICL €l CDCly  138.7(C) 131.3(C2/6) 132.7(C3/5)
' 130.6%(C4) 137.2(C1") 131.7(C2"
O ' 130.5%(C3") 130.0(C4") 131.8(C5")
130.0%(C6")
Cl Cl Cl
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.

CoH,Clg o CICI 137.3(C1) 132.4(C2/6) 135.3(C3/5) 75Wi
132.4(C4) 131.3(C1") 133.0(C2")

O O 129.8%(C3") 129.2(C4") 126.7(C5")
129.7%(C6")

C,H4Clg N 138.2(C1) 133.8(C2/6) 137.8(C3/5) 75Wi
132.8(C4) 131.4(C1') 128.5(C2")
132.1(C3") 128.5(C4") 129.5(C5")
126.7(C6")

C,H4Clg Cl  DBE 138.6(C1) 134.1(C2/6) 134.6(C3/5) 75Wil
132.7(C4) 131.4(C1') 128.5(C2'/6")
129.9(C3'/5") 132.2(C4")

C1,H,Cl0 »ClCl ., cl CDCl;  152.0(C1/1') 126.8(C2/2") 134.1(C3/3")

@ O 130.2(C4/4') 129.1(C5/5") 118.2(C6/6")
'J(C5,H5)=170.0 'J(C6,H6)=166.3

C1,H,Cl,0 cl 2 Cl  CDCl;  152.4(C1) 124.4(C2) 133.9(C3)
128.5(C4) 128.5(C5) 113.1(C6)
146.2(C1') 130.9(C2'/6") 130.0(C3'/5")
132.8(C4")

J(C5,H5)=169.7 ' J(C6,H6)=165.2
IJ(C3'H3")=173.3
C1,H,Cl,0 cl 1 Cl, CDCl;  151.6(C1) 124.8(C2) 132.2(C3)
P 129.1(C4) 132.4(C5) 121.0(C6)
cl 0 cl 151.2(C1') 126.8(C2") 134.0(C3")
130.4(C4") 129.0(C5") 118.4(C6")
Cl
'J(C3,H3)=172.0 'J(C6,H6)=168.2
'J(C5', H5")=170.0 'J(C6' H6')=166.3
C,H,Cl0 L Qe , CDCl;  151.1(C1/1') 125.0(C2/2") 132.5(C3/3")
| 129.5(C4/4') 132.6(C5/5") 121.5(C6/6")
cl 0 cl 1 1
I J(C3,H3)=172.2 'J(C6,H6)=168.3
Cl Cl
C,H,Cl0 'Cl cl CDCl;  151.6(C1) 122.8(C2) 132.3(C3)

127.5(C4) 132.1(C5) 116.4(C6)
146.0(C1" 130.7(C2'/6") 130.0(C3'/5")
132.9(C4")

'J(C3,H3)=171.5 'J(C6,H6)=166.7
J(C3',H3")=173.5
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2.4 Chemical shifts and coupling constants

133

Gross formula

Structure Solvent

6°C [ppm] / J[Hz]

Ref.

C2H4Cl0

C1,H4ClIO

C2H4Cl6O

C12H4C160

C2H4Cl160

C2H4Cl60

C1,H4ClIO

Landolt-Bornstein
New Series I11/35D2

Cl

Cl

Cl

Cl

Cl

5 Cl, CDCl;

1
Cl

Cl

2 Cl Cl, CDCly

1
O Cl
11
Cl ¢l
» €l a Cl CDCls

2
1
o Cl
Cl

2 Cl Cl, Cl CDCl;

1
ll

Cl

Cl

Cl

Cl

o Cl Cl Cl CDCl;

2
1" 1
e
Cl

Cl

1
o Cl
1'
Cl

2Cl Cl, Cl CDCl

1
O Cl
17

Cl

150.4(C1) 126.2(C2) 132.5(C3)
130.4(C4) 132.7(C5) 123.7(C6)
155.3(C1") 118.5(C2'/6") 135.7(C3'/5")
127.3(C4"

'J(C3,H3)=172.2 'J(C6,H6)=168.7
J(C2' H2')=169.4

147.9(C1/1') 127.9(C2/2/6/6")
130.0(C3/3'/5/5') 130.4(C4/4")

'J(C3,H3)=172.6

151.5(C1) 124.0(C2) 134.5(C3)
127.8(C4) 132.3(C5) 117.4(C6)
152.0(C1") 125.1(C2") 134.9(C3")
127.0(C4" 127.9(C5") 118.6(C6")

J(C6,H6)=170.0 'J(C4',H4")=168.9
IJ(C5',H5")=165.0 'J(C6' H6')=164.6

152.4(C1) 124.4(C2) 135.2(C3)
128.3(C4) 132.9(C5) 117.5(C6)
150.0(C1") 127.5(C2") 131.6(C3")
131.8(C4") 129.1(C5") 122.4(C6'")

'J(C6,H6)=170.0 'J(C3'H3")=171.3
LJ(C5' H5")=171.2 'J(C6' H6')=165.4

151.4(C1) 122.3(C2) 134.4(C3)
126.6(C4) 132.1(C5) 113.6(C6)
146.1(C1") 129.4(C2'/6") 129.5(C3'/5")
127.6(C4")

'J(C6,H6)=168.9 'J(C3',H3")=169.6
J(C4' H4')=165.7

151.7(C1) 125.8(C2) 135.2(C3)
129.2(C4) 133.1(C5) 120.1(C6)
155.2(C1") 120.8(C2") 134.4(C3")
128.8(C4" 131.9(C5") 118.2(C6")

'J(C6,H6)=170.4 'J(C2',H2")=167.5
J(C5' H5")=168.3 'J(C6' H6')=165.4

146.6(C1) 130.3(C2) 131.9(C3)
131.3(C4) 129.2(C5) 127.8(C6)
150.4(C1") 123.8(C2") 130.7(C3")
128.4(C4" 127.6(C5") 114.9(C6")

J(C5,H5)=174.4 ' J(C3'H3")=170.3
IJ(C5',H5")=168.4 'J(C6' H6')=162.8

|93Ne!|
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C,H,Cl,0 » Cl Cl, Cl CDCl;  148.9(Cl) 127.5(C2/6) 132.6(C3/5) [95Nev]
ol 128.0(C4) 150.3(C1') 123.8(C2")
cl 0 130.7(C3") 128.6(C4") 127.6(C5")
114.9(C6")
Cl Cl
C,H,Cl0 » Cl Cl, CICDClL  147.5(C1) 128.8(C2) 133.1(C3)
o 128.0(C4) 128.9(C5) 127.6(C6)
cl 0 150.7(C1'") 122.1(C2") 131.5(C3")
126.8(C4") 131.4(C5") 115.7(C6")
Cl
cl LJ(C4,H4)=170.7 ' J(C5,H5)=170.5
'J(C3',H3")=171.6 'J(C6' H6')=166.8
C,H,CL0 . » Cl, € CDCl  150.4(Cl)125.8(C2) 134.8(C3)
ol 129.4(C4) 132.6(C5) 120.4(C6)
0 cl 156.9(C1') 116.5(C2'/6") 136.1(C3"/5")
124.6(C4")
Cl Cl 1 _ 1 ' n_
J(C6,H6)=170.4 'J(C2'H2')=168.1
LJ(C4'H4)=173.2
C1,H,Cl0 Cl. 5 Cl, Cl CDCl;  146.3(Cl) 130.5(C2) 131.9(C3)
1 131.4(C4) 129.2(C5) 128.0(C6)
Cl 0 Cl 154.9(C1") 117.2(C2") 133.5(C3")
I o 126.8(C4") 130.0(C5") 114.6(C6")
J(C5,H5)=174.4 ' J(C2'H2"=167.4
IJ(C5' H5")=167.6 'J(C6' H6')=165.1
C1,H,Cl0 Cl. 5 ¢, C1CDCL  1485(Cl)126.8(C2/6) 132.8(C3/5)
ool 128.0(C4) 154.7(C1') 117.2(C2")
cl 0 133.5(C3") 127.6(C4") 131.0(C5"
114.6(C6")
Cl Cl
C,H4Cl0 cl Cl  CDCl;  147.0(C1) 128.6(C2/6) 132.3(C3/5) 77Ed]
| 130.9(C4) 154.3(C1') 116.2(C2'/6")
c1@p cl 129.8(C3'/5") 128.3(C4")
Cl Cl
C1,H,Cl,0, cl Cl HO_, CDCl;  142.0(C1) 144.6(C2) 118.0(C3) n.r.(C4)
o1 123.2(C5) 114.9(C6) 148.4(C1")
0 cl 127.6(C2'/6") 132.9(C3'/5") 128.5(C4")
Cl Cl Cl
C1,HsBr;sO ' Br Br CDCl;  148.3(C1) 119.0(C2/6) 135.6(C3/5)
1 119.7(C4) 151.9(C1') 112.6(C2")
Br 0 Br 136.3(C3") 115.4(C4") 131.2(C5")
115.3(C6")
Br
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2.4 Chemical shifts and coupling constants 135

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.

C,HsBrsO Br 2 Br, CDCl;  147.9(C1) 119.1(C2/6) 135.6(C3/5) [00HY|

| 119.7(C4) 155.5(C1') 120.5(C2")
Br 0 Br 125.4(C3") 117.9(C4") 134.2(C5")
1 115.7(C6")
Br

C1,HsCls CDCl;  137.1(C1) 132.1(C2) 133.5(C3)
134.0(C4) 128.5(C5) 127.8(C6)
138.5(C1') 131.5(C2') 130.4(C3")
129.4(C4") 132.3(C5") 130.4(C6")

C1,HsCls CDCl;  137.4(C1) 133.3(C2) 131.6(C3)
129.7(C4) 128.0(C5) 132.9(C6)
137.1(C1") 131.7(C2") 130.4%(C3")
130.2%(C4") 132.5(C5") 130.4%(C6")

C1,HsCls CDCl;  138.5(C1) 132.5(C2) 132.2(C3)
133.4(C4) 131.2(C5) 131.0%(C6)
138.0(C1") 132.2(C2") 133.8(C3")
130.8%(C4") 129.1(C5") 127.3(C6")

C1,HsCls CDCl;  136.4(C1) 132.0(C2) 131.7(C3)
133.0(C4) 131.4(C5) 130.5%(C6)
137.1(C1") 130.7(C2") 130.4%(C3")
129.6(C4") 132.2(C5") 130.3%(C6")

C1,HsCls CDCl;  140.1(C1) 132.5(C2/6) 131.6(C3/5)
132.8(C4) 136.8(C1") 128.3%(C2'/6")
128.5%(C3"/5") 128.3(C4")

C,H;5CLs0 »Clcl, €l CDClL  152.6(Cl)126.4(C2) 134.0(C3)

" 129.6(C4) 128.9(C5) 117.5(C6)
cl 0 cl 150.8(C1") 127.0(C2") 131.5(C3")
131.0(C4') 128.9(C5") 121.6(C6")
'J(C5,H5)=170.0 'J(C6,H6)=166.0
J(C3',H3")=170.4 'J(C5' H5")=168.7
J(C6' H6"=164.5
C1,H;Cl50 CClcl cl CDCl;  152.0(C1) 123.6(C2) 133.1(C3)
1- 127.4(C4) 127.8(C5) 112.5(C6)
146.6(C1') 129.6(C2'/6") 129.4(C3'/5")
127.2(C4")
LJ(C5,H5)=169.5 'J(C6,H6)=165.1
'J(C3',H3")=168.3 'J(C4',H4')=165.5
C,H;5CLs0 Cl. p Cl, C  CDCli  151.9(Cl)127.9(C2) 134.1(C3)

Landolt-Bornstein
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130.6(C4) 129.3(C5) 120.0(C6)
156.1(C1") 120.0(C2") 134.2(C3")
128.2(C4" 131.9(C5") 117.8(C6")
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2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure

Solvent

6°C [ppm] / J[Hz] Ref.

C1,H5CILs0

C2HsCls0

C2HsCls0

C2HsCl150

CxH5CLO

C2HsCl150

.Cl Cl 5 Cl

2c1c1 , a

2 C1CL

1|
Cl

2 Cl 12

CDCl;

CDCl;

CDCl;

CDCl;

J(C5,H5)=169.6 'J(C6,H6)=166.0
lJ(C2',H2")=167.4 'J(C5' H5)=167.4
J(C6' H6')=165.2

153.8(C1) 122.3(C2) 135.0(C3)
125.0(C4) 132.9(C5) 121.6(C6)

149.5(C1") 126.8(C2") 130.8(C3'")

130.9(C4") 128.3(C5") 121.6(C6")

'J(C4,H4)=174.8 'J(C6,H6)=168.5
'J(C3',H3")=170.9 'J(C5'H5")=168.5
LJ(C6' H6Y)=164.5

148.0(C1) 129.0(C2) 132.9(C3)
127.6(C4) 128.8(C5) 127.8(C6)

150.6(C1') 123.7(C2") 130.6(C3")

128.2(C4") 127.5(C5") 115.0(C6")

'J(C4,H4)=171.0 'J(C5,H5)=170.6
'J(C3' H3")=170.2 'J(C5'H5")=167.5
J(C6' H6'=162.9

151.9(C1) 124.4(C2) 132.3(C3)
128.5(C4) 132.3(C5) 120.4(C6)

150.6(C1") 127.2(C2") 131.6(C3")

131.3(C4") 129.0(C5") 121.8(C6")

'J(C3,H3)=171.8 'J(C6,H6)=167.8
J(C3'H3")=171.1 'J(C5' H5')=168.5
LJ(C6'H6)=164.2

151.4(C1) 124.9(C2) 132.4(C3)
129.2(C4) 132.5(C5) 121.3(C6)

152.3(C1") 124.5(C2") 132.4(C3")

126.4(C4") 134.2(C5") 120.8(C6")

'J(C3,H3)=171.1 'J(C6,H6)=167.7
J(C3' H3")=171.1 'J(C4' H4")=171.5
'J(C6' H6'=167.0

151.2(C1) 122.0(C2) 131.5(C3)
126.5(C4) 131.3(C5) 115.8(C6)

146.4(C1'") 129.4(C2'/6") 129.4(C3'/5")
127.3(C4")

151.3(C1) 125.8(C2) 132.4(C3)
129.6(C4) 132.6(C5) 123.0(C6)

155.8(C1') 120.5(C2') 134.4(C3")

128.4(C4') 132.0(C5") 117.9(C6")

'J(C3,H3)=171.8 'J(C6,H6)=168.5
J(C2', H2")=168.0 'J(C5'H5")=167.8
'J(C6' H6')=165.6
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2.4 Chemical shifts and coupling constants 137

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C1,H5CILs0 Cl CDCl; 153.3(C1) 123.8(C2) 135.2(C3) |95Ney]

ca. o, Cl,
z 126.0(C4) 133.1(C5) 119.0(C6)
Cl@ol\ p 154.8(C1") 120.2(C2") 133.7(C3")
I 128.0(C4" 131.3(C5") 117.6(C6")
Cl

'J(C4,H4)=173.8 'J(C6,H6)=168.9
J(C2' H2")=167.6 'J(C5' H5")=168.2
J(C6' H6'=165.4

Cl o Cl, Cl CDCL,  145.8(C1) 127.3(C2) 131.1(C3)
o 126.0(C4) 127.1(C5) 126.2(C6)
c1@o 153.4(C1'") 115.4(C2") 131.6(C3")
p 124.7(C4") 129.3(C5") 113.0(C6")

'J(C4,H4)=170.7 'J(C5,H5)=170.5
J(C2',H2")=167.3 'J(C5" H5)=167.7
LJ(C6' H6Y=165.1

C1,H;CL50 1 CICL , CDCl;  145.8(C1) 130.2(C2/6) 129.2(C3/5)
1)— 131.8(C4) 150.8(C1") 123.7(C2")
CIGQQCI 130.6(C3') 128.2(C4") 127.5(C5")
o 115.0(C6")

'J(C3,H3)=173.1 'J(C3',H3")=170.2
J(C5' H5")=168.5 'J(C6' H6')=162.9

C2HsCls0

C,HsCl50 5 Cl, €l CDCly  148.9(C1) 127.8(C2/6) 132.5(C3/5) 77Ed]
| 127.7(C4) 154.5(C1") 116.3(C2'/6")
c1@o 129.7(C3'/5") 128.2(C4")
ll
Cl Cl
C1,HsCls0 cl Cl CDCl;  147.4(C1) 128.8(C2/6) 132.3(C3/5)
1 130.6(C4) 155.9(C1') 114.9(C2'/6")
@o cl 129.8(C3'/5") 123.2(C4")
1!
c
C1,H;Cl50 . o Cl CDCl;  145.5(C1) 130.4(C2/6) 129.2(C3/5)

2
| 131.8(C4) 155.3(C1") 117.2(C2")
Cl 0 cl 133.4(C3") 126.5(C4") 131.0(C5")
! 114.7(C6")

“ J(C3,H3)=173.1 'J(C2'H2")=167.3
J(C5' H5")=167.6 'J(C6' H6'=165.1
C,H;5CLs0 L o , €l CDCl;  155.0(C1) 119.0(C2/6) 135.0(C3/5)
@ Q 126.7(C4) 154.5(C1") 121.4(C2")
cl 0 cl 133.8(C3") 128.9(C4") 131.4(C5")
I 118.8(C6"

Cl
J(C2,H2)=169.4 'J(C2',H2")=167.7
J(C5', H5")=168.0 'J(C6' H6')=165.3
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138 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C,H;Cl50, »CIHO, Cl CDCl  142.6(Cl) 142.8(C2) 121.3(C3) [80Nor|
1 126.5(C4) 124.1(C5) 116.3(C6)
cl 0 cl 149.3(C1") 126.8(C2") 130.9(C3")
! 130.7(C4") 128.3(C5") 121.4(C6")
Cl
C1,HsCl50, 2 2 Cl  CDCl;  138.0(Cl) 146.0(C2) 120.2(C3)
127.3(C4) n.r.(C5) 124.5(C6) 154.8(C1")
116.4(C2'/6") 129.8(C3'/5") 128.5(C4")
C1,H¢Br, 144.7(C1) 124.4(C2) 130.0(C3)
125.6(C4) 127.7(C5) 133.5(C6)
140.3(C1") 128.2(C2'/6") 128.8(C3'/5")
128.4(C4")
Cy,HgBr, 144.2(C1) 123.1(C2) 125.2(C3)
128.4(C4) 135.4(C5) 127.7(C6)
141.8(C1') 128.5(C2'/6') 128.6(C3'/5")
128.5(C4")
Cy,HgBr, , Br  CDClL;  139.3(C1/1') 131.9(C2/2) 125.5(C3/3")
“ 124.7(C4/4") 134.1(C5/5") 126.9(C6/6")
ares
1!
Cy,HeBr4 Br CDCl;  141.7(C1/1') 128.9(C2/2'/6/6")
123.5(C3/3/5/5') 133.7(C4/4")
ll
C1,H¢Br,0 Br CDCl;  148.4(C1) 119.3(C2/6) 135.7(C3/5)
1 119.3(C4) 155.5(C1") 116.9(C2'/6")
Br 19 Br 132.7(C3'/5") 115.2(C4")
Br
Cy2H¢Br,0 Br Br CDCl;  152.3(C1/1') 115.2(C2/2) 136.3(C3/3")
:< O 117.2(C4/4" 131.8(C5/5") 120.6(C6/6")
C1,H¢Br,0 BrBr CDCl;  152.2(C1) 112.6(C2) 136.1(C3)
115.1(C4) 131.1(C5) 115.4(C6)
148.8(C1") 118.4(C2'/6") 133.2(C3'/5")
128.1(C4")
C1,H¢Br,0O CDCl;  151.8(C1) 116.4(C2) 136.4(C3)

@i@

118.0(C4) 132.0(C5) 122.5(C6)
156.3(C1'") 122.6(C2") 125.5(C3")
118.6(C4") 134.3(C5") 117.9(C6")
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2.4 Chemical shifts and coupling constants 139
Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C,H¢Br,0 Br,  , Br CDCl;  148.4(Cl) 118.5(C2/6) 133.2(C3/5) [00HY|
| 128.1(C4) 155.8(C1') 120.6(C2")
Br 0 125.3(C3") 117.4(C4") 134.1(C5")
r 115.8(C6")
Br
C1,H¢Br,0 Br. , Br CDCl;  155.9(C1/1') 124.1(C2/2") 125.6(C3/3")
@ @ 119.4(C4/4') 134.5(C5/5") 119.3(C6/6")
Br (0] Br
1!
C1,HCly Cl o CICL, €1 CDCly  139.9(C1/1) 131.7(C2/2') 133.2(C3/3")
w 130.0(C4/4") 128.7(C5/5") 126.8(C6/6")
(O
Ci2HeCly cicl, 139.0(C1) 131.8(C2) 133.3(C3)
130.1%(C4) 128.7(C5) 126.8(C6)
0 O 139.2(C1') 131.6(C2') 130.5*(C3")
11 129.2(C4") 132.2(C5") 130.3%(C6")
Cl
C1HCly CICI , CDCl;  135.5(C1/1") 134.1(C2/2") 131.6(C3/3"
! 134.6(C4/4") 126.7(C5/5") 129.2(C6/6")
O e
1’
C1HCly crcl, CDCl;  135.4(C1) 134.0(C2) 131.4(C3)
134.8(C4) 126.7(C5) 129.2(C6)
O O Cl 138.4(C1') 131.7(C2') 130.7(C3")
I'1 129.2(C4") 132.2(C5") 130.3(C6")
Cl
C1HCly acl, CDCl;  138.2(C1/1) 131.5(C2/2') 130.5(C3/3")
129.3(C4/4" 132.2(C5/5") 130.3(C6/6")
C1,HCly 139.2(C1) 130.4(C2) 130.9%C3)
129.9(C4) 132.3%(C5) 130.5(C6)
137.6(C1') 128.9(C2') 132.6(C3")
132.2°(C4") 130.8*(C5") 128.3(C6")
C1,HCly 134.9(C1/1) 134.8(C2/2'/6/6")
127.6(C3/3'/5/5") 129.8(C4/4")
C1,HCly 137.8(C1/1") 128.3(C2/2") 132.5(C3/3"
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C,HCly Cl_ 5 5 Cl DBE 140.4(C1/1') 125.1(C2/2'/6/6") 75Wi
O O 134.9(C3/3/5/5") 127.9(C4/4")
1'1
Cl Cl
C1HCly a., a CDCl;  140.9(C1) 131.1(C2) 133.6(C3)
" 131.6(C4) 131.7(C5) 129.6(C6)
O O al 137.5(C1') 128.0(C2'/6") 128.8(C3'/5")
128.2(C4")
Cl
C1HCly Cl, CI  CDCl;  142.5(C1) 131.8(C2/6) 131.7(C3/5)
129.7(C4) 137.1(C1') 128.2(C2'/6")
O O 128.6(C3'/5") 128.2(C4")
11
Cl Cl
C,H,CLO »ClCL, ¢ CDClL  153.8(Cl) 124.6(C2) 135.0(C3)
1 126.1(C4) 128.1(C5) 117.5(C6)
c/ N 0 151.0(C1') 126.7(C2') 131.1(C3")
—/ 1 130.4(C4') 128.6(C5") 121.1(C6")
'J(C4,H4)=169.3 'J(C5,H5)=164.0
'J(C6,H6)=163.5 'J(C3',H3")=170.6
IJ(C5',H5")=169.2 'J(C6' H6')=163.6
C1,HCL,0 » Cl Cl, CDCl;  151.4(C1/1') 126.7(C2/2") 131.4(C3/3"
. 130.4(C4/4") 128.8(C5/5") 120.8(C6/6")
cl 0 cl LJ(C3,H3)=171.1 'J(C5,H5)=168.7
'J(C6,H6)=164.9
C1,HCL,0 ' Cl Cl, CDCl;  150.2(C1) 126.4(C2) 130.8(C3)
1 130.2(C4) 128.2(C5) 120.9(C6)
0 cl 152.6(C1') 123.2(C2") 131.4(C3")
1 124.8(C4') 133.3(C5") 119.0(C6")
cl
'J(C3,H3)=170.9 'J(C5,H5)=168.9
'J(C6,H6)=164.0 'J(C3',H3")=166.5
J(C4' H4')=169.3 'J(C6' H6')=167.0
C1,H(CL,0 Cl Cl , CDCl;  151.7(C1) 127.2(C2) 131.0(C3)
| 128.4(C4) 128.1(C5) 115.7(C6)
5O Cl 147.4(C1'") 130.2(C2'/6") 129.8(C3"/5")
127.6(C4")
Cl
'J(C3,H3)=170.1 'J(C5,H5)=167.9
'J(C6,H6)=163.2 'J(C3',H3")=168.1
J(C4' H4')=165.8
C1,H¢CL,O Cl Cl CDCl;  150.1(C1) 128.2(C2) 131.5(C3)

Cl

131.6(C4) 129.0(C5) 123.4(C6)
158.6(C1") 116.4(C2'/6") 136.4(C3'/5")
124.2(C4")
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2.4 Chemical shifts and coupling constants 141
Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
J(C3,H3)=171.1 'J(C5,H5)=168.4
J(C6,H6)=165.9 'J(C2',H2")=168.2
LJ(C4'H4)=172.8
C1,H(CLO L , ¢l CDCl;  156.0(C1/1') 121.6(C2/2") 134.2(C3/3")
| 128.4(C4/4") 131.9(C5/5") 119.0(C6/6")
Cl 0 Cl | .
I J(C2,H2)=167.7 'J(C5,H5)=166.9
'J(C6,H6)=165.6
C1,H¢CL,O cl, o Cl CDCl;  146.5(C1) 129.8(C2/6) 129.4(C3/5)
| 127.0(C4) 155.6(C1") 117.2(C2")
cl 0 133.3(C3") 126.2(C4") 130.9(C5")
1 114.8(C6")
c |J(C3,H3)=168.4 |J(C4,H4)=165.2
J(C2'H2")=167.2 'J(C5' H5'=167.5
IJ(C6'H6)=164.9
C1,HCL,O 2 Cl, CDCl;  151.6(C1) 124.7(C2) 131.6(C3)
| 128.0(C4) 131.7(C5) 121.4(C6)
cl T Cl 154.6(C1") 119.6(C2'/6") 130.1(C3"/5")
ol 129.6(C4")
'J(C3,H3)=171.6 'J(C6,H6)=168.3
\J(C2',H2)=163.3 'J(C3'H3)=166.6
C,HsCLO cl CDCl;  145.9(C1) 130.5(C2/6) 129.0(C3/5) 77Ed]
/= 131.2(C4) 155.0(C1") 116.2(C2'/6")
cl o\ /9 129.6(C3'/5") 127.9(C4")
Cl
C,H(CL,0 Cl  CDCly;  155.7(C1) 118.4(C2/6) 134.7(C3/5) 77Ed]
1 125.7(C4) 153.8(C1') 120.9(C2'/6")
cl © Cl 130.2(C3"/5") 130.1(C4")
Cl
C1pHsCLO Cl ., €l CDCl;  147.1(C1) 130.5(C2) 131.6(C3)
)= 130.7(C4) 129.1(C5) 128.3(C6)
o= )l 156.2(C1") 114.9(C2'/6") 129.7(C3'/5")
I 123.0(C4")
Cl
C,H(CL,0 Cl Cl CDCl;  149.3(Cl1) 127.9(C2/6) 132.3(C3/5) 77EdI
)= 127.4(C4) 156.0(C1") 114.9(C2'/6"
129.7(C3'/5") 123.0(C4'
@o ® (C35) 123.0(C4)
Cl Cl
C1,HsCLO, 2 CIHO, CDCl;  142.7(C1) 145.5(C2) 117.8(C3)
e 127.7(C4) 123.3(C5) 117.9(C6)
cl o ) 149.5(C1") 126.6(C2") 130.9(C3")
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142 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.

C,H(CL,0, HO OH Ac-dg 127.6(C1/1') 150.4(C2/2") 122.9(C3/3") [78L&{
2 129.7(C4/4") 124.7(C5/5") 130.5(C6/6")

C1,HsCLO, cl Ac-dg 132.2(C1/1') 127.3(C2/2'/6/6")

. 123.1(C3/3'/5/5') 149.4(C4/4")
8

C1.HgN, Ac-dg 111.5(C1/5) 134.8(C2/6) 128.6(C3/7)
I Sal 5 130.3(C4/8) 132.2(C4a/8a) 116.7(CN)
4
C1,H;Br3 CDCl;  142.7(C1) 131.0(C2/6) 126.3(C3/5)
I 126.1(C4) 137.5(C1") 126.9(C2'/6")
O O Br 129.1(C3'/5") 128.6(C4")
C,H,Br3 CDCl;  142.1(C1) 124.9(C2/6) 134.2(C3/5)
121.8(C4) 140.2(C1") 129.0°(C2'/6")
1’1 Br 128.3%(C3'/5") 128.3(C4")
C1,H;Br3 Br_, CDCl;  143.2(C1) 121.7(C2) 137.0(C3)
124.2(C4) 123.7(C5) 135.3(C6)
' O Br 138.9(C1") 129.1(C2'/6") 128.2(C3'/5")
. 128.3(C4")
Br
C,H;Br;0 Br, CDCl;  148.7(C1) 119.6(C2/6) 135.4(C3/5)
o 118.9(C4) 156.2(C1") 115.5(C2'/6")
@o Br 129.7(C3'/5") 122.7(C4")
Br
C1,H,Br;0 Br Br CDCl;  152.9(C1) 114.9(C2) 136.2(C3)
116.4(C4) 131.6(C5) 120.1(C6)
152.8(C1") 114.6(C2") 134.1(C3")
125.7(C4") 128.8(C5") 120.0(C6")
C1,H;Br;0 CDCl;  152.2(C1) 116.2(C2) 136.3(C3)
117.5(C4) 131.9(C5) 122.2(C6)
157.4(C1") 121.0(C2") 123.1(C3")

126.7(C4" 131.0(C5") 116.4(C6")
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2.4 Chemical shifts and coupling constants 143
Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C,H,Br;0 Br , CDCl;  152.6(C1) 116.0(C2) 136.3(C3) [00HY|
)= 117.2(C4) 131.8(C5) 121.8(C6)
Br@p e 155.8(C1") 119.7(C2'/6') 132.9(C3'/5")
116.3(C4")
C1,H;Br;0 Br CDCl;  148.9(C1) 118.7(C2/6) 133.1(C3/5)
1 127.7(C4) 155.6(C1') 117.0(C2'/6")
Br 10 132.6(C3'/5") 114.9(C4"
Br
C,H;Br;0 Br Br CDCl;  156.8(C1) 122.5(C2) 125.3(C3)
) 118.1(C4) 134.2(C5) 117.8(C6)
o) Br 152.4(C1") 115.5(C2") 134.2(C3")
I' 126.2(C4') 129.0(C5") 121.6(C6")
C1,H;Br;0 Br Br CDCl;  156.3(Cl) 124.0(C2) 125.4(C3)
| 118.9(C4) 134.3(C5) 119.2(C6)
o) Br 157.0(C1") 122.4(C2") 123.1(C3")
I 127.3(C4") 131.1(C5") 117.7(C6")
C,H-Br;0 2 Br  CDCl;  156.7(Cl) 123.6(C2) 125.4(C3) 00H
| 118.5(C4) 134.3(C5) 118.9(C6)
Br 10 Br 155.3(C1") 121.0(C2'/6") 133.0(C3'/5")
117.0(C4")
C1,H;Br;0 Br CDCl;  148.7(C1) 119.6(C2/6) 135.4(C3/5)
| 118.9(C4) 156.2(C1') 115.5(C2'/6")
@o Br 129.7(C3'/5") 122.7(C4")
Br
C,H,Cl; i, CDCl;  137.7(C1) 133.0(C2) 131.5(C3)
1 133.9(C4) 126.9(C5) 129.6(C6)
Cl 1. O Cl 136.4(C1") 128.1(C2'/6") 130.3(C3"/5")
133.9(C4")
C1,H,Cl4 » CICL CDCl;  139.6(C1) 131.8(C2) 130.8%(C3)
128.9(C4) 132.1(C5) 130.6%(C6)
137.0(C1') 133.2(C2') 130.2*(C3")
129.3(C4') 126.2(C5") 129.3(C6")
C1.H,Cl4 ca. oy Cl, CDCl;  140.3(C1) 130.5(C2) 130.8%(C3)
128.6(C4) 132.5(C5) 130.7%(C6)
O ' 139.6(C1') 129.1(C2') 133.9(C3")
I'1 127.9(C4") 129.1(C5") 127.2(C6")
cl
C1.H,Cl4 Cl , CDCl;  140.5(C1) 130.5(C2) 130.8%(C3)
128.5(C4) 132.5(C5) 130.7%(C6)
cl O O 136.3(C1") 128.2(C2'/6") 130.3(C3"/5")
"1 134.1(C4"
Cl
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C,H,Cl; 'l o, Cl CDCl;  138.8(Cl) 129.8%(C2) 132.0(C3) [86Yan|
131.6(C4) 130.6°(C5) 128.5(C6)
' O cl 137.7(C1") 131.8(C2") 131.0°(C3")
I'"1 129.6%(C4") 126.6(C5") 128.9(C6")
C1.H,Cl4 cl, gl CDCl;  140.9(C1) 132.0(C2) 132.6(C3)
132.8(C4) 128.9(C5) 127.7%(C6)
O O cl 138.4(C1') 127.9(C2'/6") 128.8(C3'/5")
11 127.8%(C4"
C,H,Cl; Cl, €l CDCl  14L1(Cl)133.3(C2) 131.7(C3)
128.0(C4) 129.4(C5) 132.9(C6)
O O 136.9(C1") 128.0(C2'/6") 128.9(C3'/5")
I'1 128.0(C4")
Cl
C1,H,Cl4 cl, CDCl;  140.2(C1) 131.1%(C2) 132.0(C3)
131.7%(C4) 130.8(C5) 130.9(C6)
O O Cl 137.0(C1') 128.0(C2'/6") 128.9(C3'/5")
11 128.0(C4")
cl
C1,H,Cl4 Cl CDCl;  138.0(C1) 135.3(C2/6) 129.2(C3/5)
'l 133.6(C4) 135.8(C1") 127.7%(C2'/6")
0 O cl 128.0*(C3'/5") 128.0(C4")
cl
C,H;CL;0 Cl, C1CDClL  153.6(Cl) 125.0(C2) 134.4(C3)
N ES 125.6(C4) 127.6(C5) 118.5(C6)
c1@o N 155.1(C1') 119.3(C2'/6") 129.8(C3"/5")
128.8(C4")
'J(C4,H4)=168.5 'J(C5,H5)=164.7
'J(C6,H6)=164.4 'J(C2',H2")=163.3
'J(C3", H3")=166.2
C,H,CL,0 » Cl Cl, CDCl;  151.2(C1) 125.7(C2) 131.0(C3)
o 129.1(C4) 127.9(C5) 119.8(C6)
0 cl 151.7(C1") 125.3(C2") 130.5(C3")
125.2(C4") 128.0(C5") 119.9(C6")
'J(C3,H3)=169.7 'J(C5,H5)=167.7
J(C6,H6)=164.2 'J(C3'H3")=165.4
LJ(C4' H4')=163.2 'J(C5'H5')=162.3
J(C6' H6'=161.9
C1,H;CL,0 . o, CDCl;  150.4(C1) 127.1(C2) 130.6(C3)

130.1(C4) 128.2(C5) 122.1(C6)
157.5(C1') 117.8(C2") 135.2(C3")
123.6(C4') 130.5(C5") 115.6(C6")
'J(C3,H3)=170.8 'J(C5,H5)=168.6
'J(C6,H6)=164.9 'J(C2',H2")=165.9
'J(C4', H4')=168.0 'J(C5'H5")=163.1
J(C6' H6")=163.3

Landolt-Bornstein
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Gross formula

Structure

Solvent

6°C [ppm] / J[Hz]

Ref.

C:H-,CL,0

CxH,CL0

C,H,CL;0

C.H-,CL,0

CoH-,CL,0

CoH,CL0

Landolt-Bornstein
New Series I11/35D2

Cl_,

1

cl ,
1
cl 0
1!

Cl

1
Cl O
lY

Cl

Cl

5 €l cl

2
1
(0] Cl
ll

,

Cl 2
1
c1@o cl
1'
o)

CDCL;

CDCl;

CDCl;

CDCl;

CDCl;

CDCl;

150.8(C1) 126.7(C2) 130.5(C3)
129.6(C4) 128.0(C5) 121.5(C6)
155.2(C1") 118.9(C2'/6") 129.8(C3'/5")
128.6(C4")

'J(C3,H3)=170.7 'J(C5,H5)=168.2
'J(C6,H6)=164.5 'J(C2',H2")=163.1
'J(C3',H3")=166.3

152.9(C1) 124.0(C2) 131.4(C3)
124.9(C4) 133.2(C5) 120.4(C6)
154.7(C1") 119.6(C2'/6") 130.0(C3"/5")
129.2(C4")

146.9(C1) 129.8(C2/6) 129.2(C3/5)
126.5(C4) 155.3(C1') 116.3(C2/6")
129.5(C3"/5" 127.6(C4")

'J(C3,H3)=167.7 'J(C4,H4)=165.2
'J(C2',H2)=162.8 'J(C3',H3')=165.9

156.2(C1) 119.0(C2) 133.1(C3)
126.3(C4) 131.0(C5) 116.6(C6)

151.0(C1") 126.1(C2") 129.9(C3")
125.8(C4") 128.1(C5") 121.6(C6")

J(C2,H2)=167.3 'J(C5,H5)=167.2
J(C6,H6)=165.3 'J(C3'H3")=165.4
|J(C4' H4')=162.8 'J(C5' H5')=162.5
J(C6'H6Y)=162.5

155.6(C1) 120.8(C2) 133.4(C3)
127.3(C4) 131.1(C5) 118.3(C6)
157.0(C1") 119.4(C2") 135.3(C3")
124.3(C4" 130.7(C5") 117.1(C6")

'J(C2,H2)=167.3 'J(C5,H5)=167.4
'J(C6,H6)=165.1 'J(C2',H2")=166.9
J(C4' H4")=167.4 ' J(C5' H5")=163.0
J(C6' H6'=163.4

156.1(C1) 120.2(C2) 133.2(C3)
126.8(C4) 131.0(C5) 117.8(C6)
154.6(C1") 120.4(C2'/6") 129.9(C3'/5")
129.3(C4")

'J(C2,H2)=167.3 'J(C5,H5)=167.6
'J(C6,H6)=165.3 'J(C2',H2")=162.7
J(C3' H3")=166.4

152.0(C1) 124.4(C2) 131.2(C3)
127.2(C4) 131.3(C5) 120.9(C6)
155.7(C1") 118.6(C2'/6") 130.0(C3"/5")
124.4(C4")

|95Ne!|
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C,H,CLLO Cl CDCl;  146.1(C1) 130.6(C2/6) 128.9(C3/5) [77Ed]]
| 130.9(C4) 156.4(C1") 114.9(C2'/6")
@o Cl 129.6(C3'/5") 122.7(C4")
cl
C,H,CLL0 Cl  CDCl;  156.2(C1) 118.3(C2/6) 134.5(C3/5) 77EdI
o1 125.2(C4) 155.1(C1") 119.7(C2'/6")
@O Cl 130.1(C3'/5") 124.8(C4")
cl
C1,H,CLLO HQ , Cl Ac-ds 131.5(C1) 149.5(C2) 122.9(C3)
128.9(C4) 125.2(C5) 129.6(C6)
Cl 0 O 136.1(C1") 131.8(C2'/6') 129.1(C3'/5")
1" 1 134.1(C4")
Cl
C1,H,CL0 5 Cl OH Ac-dg  127.6(C1) 154.0(C2) 118.0(C3)
2 130.1(C4) 124.2(C5) 131.5(C6)
O ' 139.0(C1") 132.6(C2'") 132.2(C3")
I'1 129.7(C4") 132.9(C5") 130.9(C6")
Cl Cl
C1,H,CLO Cl, OH  Acd 137.4(C1) 123.4(C2) 149.2(C3)
121.7(C4) 128.9(C5) 125.0(C6)
' ' cl 139.8(C1") 129.0(C2'/6") 130.0(C3'/5")
"1 128.8(C4"
cl
C1,H,CLO Cl  Ac-dg 134.0(C1) 127.5(C2/6) 123.0(C3/5)
1 149.4(C4) 137.7(C1") 128.9(C2'/6")
Cl 1. OH 129.7(C3'/5") 133.5(C4")
cl
C1,H,CL0, > CITHO CDCl;  142.0(C1) 147.2(C2) 116.9(C3)
| 130.0(C4) 120.6(C5) 118.1(C6)
cl 0 cl 150.4(C1") 126.1(C2") 130.6(C3")
1 129.9(C4") 128.2(C5") 120.6(C6")
C1,H,CL0, » €1 HO, CDCl;  142.5(C1) 146.0(C2) 116.4(C3)
ro1 129.6(C4) 119.9(C5) 114.1(C6) n.r.(C1")
o cl 128.5(C2'/6") 129.2(C3'/5") 126.9(C4")
Cl
C,H/F 12 CSy/Ac-dg 129.2(C1) 124.1(C2) 156.7(C3) 77Han1

118.1(C4) 131.0(C5) 127.0(C6)
127.1(C7) 125.6(C8) 122.5(C2a)
125.5(C5a) 139.3(C8a) 131.0(C8b)

Landolt-Bornstein
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Gross formula

Structure

Solvent

6°C [ppm] / J[Hz] Ref.

C,H/F

C12H7F

C,H;F50

C,H7F;0,

C,H,NO

Landolt-Bornstein
New Series I11/35D2

8a

0
LIIO

W
|

5

8

4

4a

8a

a
CHO

COCF

3

CN

L
4

4

BN W

3

2

OH

CS,/Ac-dg

CSz/AC-d6

CDCl,

CDCl;
220K

CDCly/
DMSO-dg

J(F,C3)=263.3 “J(F,C4)=25.8
J(F,C2a)=14.4 *J(F,C2)=2.4
J(F,C5)=8.0 *J(F,C8b)=10.1
*J(F,C1)=2.4 *J(F,C5a)=1.0
*J(F,C8a)=4.2 *J(F,C6)=0.5 *J(F,C8)=1.2
SJ(F,C7)=2.0

131.4(C1) 128.4(C2) 114.4(C3) 77Han1
162.8(C4) 110.0(C5) 127.1(C6)

128.7(C7) 123.7(C8) 141.8(C2a)

127.8(C5a) 138.9(C8a) 125.1(C8b)

LJ(F,C4)=245.0 “J(F,C3)=27.7
2J(F,C5)=22.8 *J(F,C2a)=9.8
J(F,C52)=10.2 *J(F,C2)=2.9
*J(F,C6)=5.4 °J(F,C1)=0.5 *J(F,C7)=0.6
SJ(F,C8a)=1.0 *J(F,C8)=2.1

129.2(C1) 129.4(C2) 124.7(C3) 77Han1
111.4(C4) 160.0(C5) 120.8(C6)

128.1(C7) 124.8(C8) 135.9(C2a)

119.1(C5a) 139.6(C8a) 129.8(C8b)

J(F,C5)=259.9 “J(F,C4)=21.5
2J(F,C52)=19.3 *J(F,C3)=8.1
3J(F,C6)=1.6 *J(F,C8b)=6.4
*J(F,C2a)=4.0 “J(F,C7)=1.1
*J(F,C8a)=2.2 °J(F,C2)=0.4
SJ(F,C8)=0.9 *J(F,C1)=2.9

117.2(C1) 140.9(C2) 119.6(C3) B80Wel
139.1(C4) 130.1(C5) 140.6(C6)

131.5(C7) 139.4(C8) 147.2%(C3a)

143.8%(C8a) 175.8(CO) 117.5(CF3)

J(F,C)=292

'J(C2,H2)=167.9 'J(C3,H3)=171.2
'J(C4,H4)=155.3 'J(C5,H5)=157.2
J(C6,H6)=157.1 'J(C7,HT)=159.5
IJ(C8,H8)=160.5

n.r.(C1) 164.2(C2) 118.5(C3) 139.7(C4)
125.0(C5) 128.4(C6) 128.7(C7)

124.1(C8) n.r.(C4a) n.r.(C8a) 185.4(CO)
116.3(CF3)

110.6(C1) 133.5(C2) 128.2(C3)
130.4(C4) 131.8(C5) 138.0(C6)

127.9(C7) 131.6(C8) 130.1(C4a)

132.5(C8a) 117.4(CN) 193.1(CHO)



148 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
CLHN,O 0, N, CDCl;  130.1(C1) 115.8(C2) 128.1%(C3) 77Alb
C 122.7(C4) 123..0(C5) 128.4*(C6)
8a 131.3(C7) 127.1(C8) 129.6(C4a)
OO n.r.(C8a) 186.8(CO) 66.6(CH)
542y
C1,Hs - ;! CDCl;  117.8(C1/1'/4/4"
128.4(C2/2'/3/3")
| 151.7(C5/5'/6/6")
55
4 4
C1.Hs 8 g 1 CCly/ 113.5(C1/4/5/8) 122.8(C2/3/6/7) 741pp|
400} CDCl;  140.1(C4a/8a) 19.9(CH,)
1 _
” J(CH,)=140.1
5 4
C,,HgBrNO,S y CDCl;  129.8(C1) 135.7(C2/6) 132.1(C3/5) 87Cha
OZN@S@Br 124.0(C4) 145.5(C1") 127.1(C2'/6")
! 124.0(C3'/5") 147.2(C4")
C,HsBrNOsS " CDCl;  143.5(C1) 126.2(C2/6) 132.9(C3/5) 89Cha
OZN@SO@Br 126.5(C4) 152.4(C1") 125.1(C2'/6")
125.4(C3'/5") 149.3(C4")
C,HsBrNO,S 1 CDCl;  139.1(C1) 129.6(C2/6) 133.1(C3/5) 89Cha
ozN@so@Br 129.7(C4) 146.9(C1') 129.1(C2'/6")
124.7(C3'/5") 150.5(C4")
C1,HsBr, Br , CDCl;  141.6(C1) 123.3%(C2) 135.3(C3)
121.3%(C4) 132.2°(C5) 130.5°(C6)
, O Br 140.0(C1') 128.1(C2'/6') 129.2(C3'/5")
Il 127.9(C4")
C1,HsBr, Br CDCl;  143.0(C1) 124.5(C2/6) 131.8(C3/5)
1 129.8(C4) 141.2(C1') 128.2(C2'/6")
O ' 129.1(C3'/5") 128.1(C4")
Br
C,HgBr, , Br CDCl;  141.9(C1) 132.1(C2) 125.2(C3)
1 123.6(C4) 133.6(C5) 127.2(C6)
O ' Br 138.6(C1') 126.9(C2'/6') 129.0(C3'/5")
128.1(C4")
Cy,HgBr, Br CDCl;  144.7(Cl1) 129.0(C2/6) 123.2(C3/5)
132.5(C4) 138.3(C1") 127.1(C2'/6"
O O 129.0(C3'/5") 128.4(C4")
11
Br
Cy,HgBr, . CDCl;  138.9(Cl) 128.5(C2/2'/6/6")
Br \ B 132.0(C3/3'/5/5") 121.9(C4/4")
17

Landolt-Bornstein
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Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C,HsBr,0 Br_, CDCl;  153.3(Cl) 115.7(C2) 136.0(C3) [00HY|
1 116.4(C4) 131.6(C5) 121.4(C6)
@p Br 156.5(C1') 118.3(C2'/6') 129.9(C3'/5")
1 123.8(C4")
C1,HsBr,O Br CDCl;  149.2(C1) 119.0(C2/6) 133.0(C3/5)
o1 127.4(C4) 156.5(C1") 115.1(C2'/6")
@o 129.6(C3'/5") 122.5(C4")
Br
C1,HgBr,O 3 Br CDCl;  157.3(C1) 123.4(C2) 125.2(C3)
1 117.9(C4) 134.1(C5) 118.8(C6)
© Br 156.0(C1') 119.4(C2'/6') 130.0(C3'/5")
124.3(C4")
C1,HsBr,O Br_, CDCl;  153.1(C1) 115.2(C2) 134.0(C3)
1 125.6(C4) 128.8(C5) 121.1(C6)
Br 0 156.2(C1") 119.5(C2'/6") 132.7(C3'/5")
! 115.7(C4")
C,,H;Br,0 , Br CDCl;  157.8(C1) 121.9(C2) 123.0(C3) 00H
| 126.6(C4) 130.9(C5) 117.3(C6)
Br@p 155.6(C1") 120.9(C2'/6") 132.9(C3'/5")
! 116.5(C4")
C,HsBr,0O | CDCl;  156.0(C1) 120.6(C2/6) 132.8(C3/5) 00H
Br@p@Br 116.2(C4) 156.0(C1") 120.6(C2'/6")
1 132.8(C3'/5") 116.2(C4")
C,HsCINO,S y CDCl;  129.0(C1) 135.6(C2/6) 130.1(C3/5) 87Cha
oy@s@a 135.8(C4) 145.4(C1") 126.8(C2'/6"
124.0(C3'/5") 147.4(C4")
C,HsCINO;S 1 CDCl;  143.0(C1) 126.2(C2/6) 130.1(C3/5) 89Cha
OZN@SO@CI 138.4(C4) 152.6(C1') 125.2(C2'/6")
124.6(C3'/5") 149.4(C4")
C,HsCINO,S I CDCl;  138.5(C1) 129.5(C2/6) 130.1(C3/5) 89Cha
oy@so@a 141.1(C4) 146.9(C1') 129.0(C26")
124.7(C3'/5") 150.5(C4")
C1,HsCl, cl cl CDCl;  137.9(C1/1') 133.1(C2/2") 130.8(C3/3"
128.8(C4/4) 126.1(C5/5") 129.0(C6/6")
C1,HsCl, Cl CDCl;  139.1(C1) 132.2(C2) 130.8(C3)
- 129.7(C4) 126.5(C5) 128.5(C6)
cl O O 137.5(C1") 128.0(C2") 130.4(C3")
133.5(C4") 130.4(C5") 128.0(C6")
C1,HsCL cl 5, Cl CDCl;  141.4(C1/1") 127.6*(C2/2") 134.6(C3/3")

Landolt-Bornstein
New Series I11/35D2

127.0%(C4/4" 129.7(C5/5") 124.9(C6/6")
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C,H;sCl, | CDCl;  138.2(C1/1") 127.9(C2/2'/6/6") [86Yan|
cl O O cl 128.7(C3/3/5/5") 133.6(C4/4")
1’
C1,HsCl, Cl ., €l CDCL  142.6(C1)130.9(C2) 133.3(C3)
129.1%(C4) 129.0%(C5) 126.7(C6)
O O 139.0(C1") 127.8(C2'/6") 128.9(C3'/5")
I'1 127.6(C4")
C1,HsCl Cl 5 CDCl;  139.2(C1) 133.4(C2) 132.1(C3)
11 133.8(C4) 127.2(C5) 129.8(C6)
O ' cl 138.4(C1") 128.2(C2'/6") 129.4(C3'/5")
127.9(C4")
C1,HsCl, Cl 5 CDCl;  141.7(C1) 130.6(C2) 130.8%(C3)
128.1(C4) 132.3(C5) 130.6*(C6)
1, 1 137.9(C1") 127.8(C2'/6') 128.9(C3'/5")
127.7(C4")
Cl
C,HsCl, Cl CDCl;  139.4(C1) 134.8(C2/6) 127.8%(C3/5)
128.6(C4) 136.7(C1") 127.7%(C2'/6")
1’ 1 129.2(C3'/5") 127.7(C4")
Cl
C1,HsCl, , CDCl;  141.0(C1) 128.7(C2) 132.6(C3)
' 131.2(C4) 130.3(C5) 126.0(C6)
O O cl 138.5(C1") 126.6(C2'/6") 128.6(C3'/5")
127.8(C4")
C1,HsCl, Cl  CDCl;  144.4(C1) 125.8(C2/6) 135.4(C3/5)
128.5(C4) 138.8(C1") 127.2(C2'/6"
O O 129.1(C3'/5") 127.2(C4"
11
Cl
C,HsCLN,S cl CDCl;  144.0(C1/1') 124.5(C2/2'/6/6") 76Kre
129.0(C3/3'/5/5") 132.5(C4/4")
' 1
Nag N cl
C1,HsCLO 5> Cl CDCl;  157.8(C1) 118.8(C2) 135.1(C3)
1 123.5(C4) 130.4(C5) 116.6(C6)
Cl 0 154.9(C1'") 120.4(C2'/6") 129.8(C3'/5")
1 128.9(C4")
'J(C2,H2)=166.1 'J(C4,H4)=168.0
'J(C5,H5)=162.6 'J(C6,H6)=164.2
IJ(C2',H2")=163.0 'J(C3',H3')=166.1
155.6(C1) 120.1(C2/6) 129.8(C3/5)

C1,H;CLO . CDCl,

128.7(C4) 155.6(C1') 120.1(C2/6")
129.8(C3"/5") 128.7(C4")

Landolt-Bornstein
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Gross formula

Structure Solvent

6°C [ppm] / J[Hz]

Ref.

C2HsCLO

C1,HsCL,O

C2HsCLO

C1,HCL,O

C2HsCLO

CpHsCLO

CoHsCLO

Landolt-Bornstein
New Series I11/35D2

cl , CDCl;

, €l CDCl

1
Cl O
11

= CDCl;
Cl

Cl , CDCl;

Cl CDCl;

1" 1
ae
| CDCl,
e
1V
Cl 5 CDCl,
1" 1
e
Cl

'J(C2,H2)=163.0 'J(C3,H3)=165.2

151.4(C1) 126.6(C2) 130.4(C3)
129.1(C4) 128.0(C5) 121.3(C6)
156.6(C1" 118.0(C2'/6") 130.2(C3'/5")
123.7(C4"

'J(C3,H3)=170.2 'J(C5,H5)=167.9
'J(C6,H6)=164.1

157.8(C1) 118.8(C2) 135.1(C3)
123.5(C4) 130.4(C5) 116.6(C6)
154.9(C1") 120.4(C2'/6") 129.8(C3'/5")
128.9(C4")

'J(C2,H2)=166.1 'J(C4,H4)=168.0
J(C5,H5)=162.6 'J(C6,H6)=164.2
IJ(C2',H2")=163.0 'J(C3',H3')=166.1

155.6(C1) 120.1(C2/6) 129.8(C3/5)
128.7(C4) 155.6(C1') 120.1(C2/6")
129.8(C3"/5" 128.7(C4")

'J(C2,H2)=163.0 'J(C3,H3)=165.2

151.9(C1) 126.0(C2) 130.9(C3)
125.1(C4) 128.0(C5) 121.0(C6)
155.6(C1") 118.9(C2'/6") 129.6(C3'/5")
128.2(C4")

IJ(C3,H3)=165.0 'J(C4,H4)=163.1
J(C5,H5)=162.4 ' J(C6,H6)=162.3
IJ(C2',H2")=163.0 'J(C3" H3")=165.2

157.8(C1) 118.8(C2) 135.1(C3)
123.5(C4) 130.4(C5) 116.6(C6)
154.9(C1") 120.4(C2'/6") 129.8(C3'/5")
128.9(C4")

'J(C2,H2)=166.1 'J(C4,H4)=168.0
'J(C5,H5)=162.6 'J(C6,H6)=164.2
J(C2', H2")=163.0 'J(C3',H3")=166.1

155.6(C1) 120.1(C2/6) 129.8(C3/5)
128.7(C4) 155.6(C1') 120.1(C2/6")
129.8(C3"/5") 128.7(C4")

J(C2,H2)=163.0 'J(C3,H3)=165.2

153.3(C1) 123.7(C2) 131.3(C3)
124.2(C4) 133.0(C5) 120.0(C6)
155.9(C1") 118.5(C2'/6") 130.0(C3'/5")
124.0(C4")

'J(C3,H3)=167.0 'J(C4,H4)=169.2
'J(C6,H6)=167.1 'J(C2',H2")=160.4
'J(C3', H3")=160.8 'J(C4'H4")=161.5
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C,HCLO CDCl;  147.1(C1) 129.9(C2/6) 129.5(C3/5) [95Nev]
126.2(C4) 156.7(C1') 114.9(C2'/6")
@ 129.0(C3'/5") 122.4(C4")
'J(C3,H3)=167.0 'J(C4,H4)=165.4
'J(C2', H2")=160.5 'J(C3',H3")=160.1
LJ(C4'H4)=161.3
C1,HsCLO CDCl;  156.6(C1) 121.2(C2) 133.1(C3)
126.3(C4) 130.8(C5) 117.8(C6)
@ 156.0(C1') 119.6(C2'/6") 130.4(C3'/5")
124.2(C4")
J(C2,H2)=166.8 'J(C5,H5)=167.1
J(C6,H6)=164.8 'J(C2',H2")=160.9
'J(C3',H3")=160.4 'J(C4' H4"=161.2
C1oHsCLO HO , €l Ac-dg  132.8(Cl)149.5(C2) 122.9(C3)
128.6(C4) 125.2(C5) 129.8(C6)
O O 137.4(C1") 129.1(C2'/6") 130.0(C3"/5")
11 128.6(C4")
Cl
C12HsCLO Cl OH Ac-ds  126.1(C1) 155.0(C2) 116.5(C3)
2 130.5(C4) 120.1(C5) 131.5(C6)
O O 140.5(C1") 132.5(C2") 132.4(C3")
11 129.3(C4") 133.1(C5") 131.5(C6")
Cl
C1oHsCLO »Cl 5, OH Acds  140.1(Cl) 116.9(C2) 157.9(C3)
I 115.9(C4) 131.6(C5) 121.1(C6)
O ' 142.9(C1") 131.4(C2") 132.1(C3")
129.4(C4') 133.1(C5") 130.2(C6")
Cl
C,H5CLO0 cl Ac-dg 134.9(C1) 127.3(C2/6) 123.0(C3/5)
1 149.1(C4) 139.0(C1') 127.5(C2'/6")
O ' oH 129.7(C3'/5") 128.4(C4")
Cl
C1,HyCLO 5 Cl Acds  133.2%Cl) 128.7(C2) 121.5(C3)
| 153.4(C4) 117.8(C5) 127.1(C6)
cl 1. OH 138.9(C1') 128.6(C2'/6') 129.5(C3'/5")
133.0%(C4")
C1,HCLO 2Cl 5 Ac-dg 129.8%(C1) 131.2(C2/6) 115.8(C3/5)
1 158.2(C4) 142.7(C1') 131.4%(C2")
O ' OH 131.9(C3") 128.7(C4") 133.0(C5")
131.6(C6")
cl
C1,HsCL0, al oy 5 Ol Ac-dg 133.1(C1/1") 128.3(C2/2') 121.4(C3/3")
JTA 152.9(C4/4') 117.8(C5/5") 126.7(C6/6")
HO OH

Landolt-Bornstein
New Series I11/35D2



2.4 Chemical shifts and coupling constants 153

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C,HCLO0, HO CDCl;  142.0(Cl) 148.1(C2) 116.9(C3) [80Nor|
2 130.7(C4) 120.6(C5) 119.7(C6)
Cl 0 Cl 155.2(C1") 119.1(C2'/6') 129.9(C3'/5")
128.8(C4")
C,HgFNO,S Ny CDCl;  125.7(C1) 137.1(C2/6) 117.2(C3/5) 87Cha
OZN@S@F 163.6(C4) 145.2(C1") 126.2(C2'/6"
1 123.9(C3'/5") 148.4(C4")
C,HgFNO;S 1 CDCl;  140.0(C1) 127.4(C2/6) 117.2(C3/5) 89Cha
oZN@so@F 164.7(C4) 152.7(C1") 125.2(C2'/6")
124.5(C3'/5") 149.3(C4")
C,HgFNO,S I CDCl;  136.1(C1) 131.0(C2/6) 117.2(C3/5) 89Cha
OZN@SO@F 166.0(C4) 147.2(C1') 129.0(C2'/6")
124.7(C3'/5") 150.4(C4")
C,HgF, . THF 136.9(C1) 128.9(C2/2'/6/6") 74Ima
F O O F 115.8(C3/3'/5/5") 165.5(C4/4")
ll
LJ(F,C4)=245 “J(F,C3)=22 *J(F,C4)=8
C,Hsl, . THF 145.1(C1) 128.9(C2/2'/6/6") 741ma
I 1, I 138.4(C3/3'/5/5") 93.6(C4/4")
C1oHsN,0,8 ' CDCl;  141.6(C1/1") 130.8(C2/2'/6/6") 87Cha
OZN@SQNOZ 124.2(C3/3'/5/5") 146.2(C4/4")
1
C1,HgN,Os5 , NO, CDCl;  155.3(C1) 138.9(C2) 121.0(C3)
1 140.7(C4) 128.1(C5) 118.0(C6)
O,N o@ 152.9(C1") 119.6(C2'/6") 130.1(C3'/5")
125.9(C4")
C1oHgN,05S i CDCl;  151.1(C1/1") 125.0(C2/2'/6/6") 89Cha
ozN@so@Nq 124.4(C3/3/5/5') 149.1(C4/4')
C1oHsN,O4S " CDCl;  145.8(C1/1") 129.5(C2/2'/6/6") 89Cha
021\1{>s02{>1\102 125.0(C3/3/5/5') 150.9(C4/4)
C,Hz0 _O CDCI3  134.9(C1) 120.8(C2) 127.4(C3) 79Marl
¢ 130.9(C4) 123.4(C5) 127.8(C6)
8a 120.5(C7) 133.9(C8) 130.3(C4a)
OO 142.2(C8a) 190.4(CO) 42.0(CH,)
sy
C1,H;0, 8 o, CHO CDCl;  125.9(C1/3) 148.4(C2) 140.6(C4/8)

133.9(C5/7) 142.5(C6) 143.3(C3a/82)
Q ) 171.5(CHO)

% J(C2,H2)=165 'J(C4,H4)=160
4 CHO 'J(C5,H5)=159 'J(C6,H6)=159

Landolt-Bornstein
New Series I11/35D2



154 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent 6°C [ppm] / J[Hz] Ref.
C1oH50, g - 1 CDCL,  134.2(C1/4) 132.7(C2/3) 129.5(C5/8)  [18Se]

8
p CHO 129.9(C6/7) 134.2(C4a/8a) 192.3(CHO)
CHO J(C1,HD=161 'J(C5,H5)=162
'J(C6,H6)=162 'J(CHO)=182
CDCl;  133.6(C1/5) 136.2(C2/6) 124.1(C3/7)

8 1
Sa CHO 130.6(C4/8) 135.7(C4a/8a) 191.8(CHO)
'J(C1,H1)=160 'J(C3,H3)=165
OHC

s 4y 'J(C4,H4)=162 'J(CHO)=176

CI2H802

Landolt-Bornstein
New Series I11/35D2
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