196 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C14,HeBr,0, ¢ . O Br CDCl;  122.0(C1/5) 140.8(C2/6) 133.9(C3/7)  [81Berl
8a * 9a 126.8(C4/8) 180.1(C9/10) 134.7(C4a/8a)
9 131.3(C9a/10a)
10: a
Br a6 4
C1,HBr,0, g O CDCl;  127.6(C1/5) 127.6(C2/6) 135.7(C3/7)
83/9 da Br 127.5(C4/8) 179.5(C9/10) 130.3(C4a/8a)
Qﬂ;@ 133.2(C9a/10a)
Br 10aC 4a
5 O 4
C1:HsCLO, e CDCl;  134.2(C1/5) 136.7(C2/6) 133.6(C3/7)  [81Berl
8 C 9l o 126.4(C4/8) 180.2(C9/10) 136.7(C4a/8a)
9 128.6(C9a/10a)
10
10a’C™ 4a
Il 4
Cl O
C1:HsCLO, g . 0 CDCl;  126.4(C1/5) 140.1(C2/6) 134.3(C3/7)
8a § Ja cl 128.0(C4/8) 180.0(C9/10) 130.4(C4a/8a)
133.3(C9a/10a)
Cl 1C0 4a
5 lOaé 4
C1:HsCLO, s 9 CDCl;  129.9(C1/4) 140.0(C2/3) 127.5(C5/8)
8a_c_9a cl 134.6(C6/7) 181.3(C9/10) 133.2(C4a/9a)
9 132.5(C8a/10a)
10
10a G742~ Cl
C14HCLO, c O OH CDCl;  157.4(C1/4) 129.4(C2/3) 135.1(C5/8)  [91Bla
, K& ¢ ool 138.0(C6/7) 184.9(C9/10) 112.9(C4a/9a)
9 131.7(C8a/10a)
10
10aﬁ 4a 3
Cl (o) OH
C1,HeCLO, s O on CDCl;  154.2(C1/4) 133.0(C2/3) 127.4(C5/8)  [91Bla
8a ¢ 9al 5 135.1(C6/7) 186.7(C9/10) 111.4(C4a/9a)
132.8(C8a/10a)
s 10a € 4a 3 Cl
C1,HeF>0, g O F CDCl;  161.3(C1/5) 122.7(C2/6) 135.8(C3/7)  [81Berl
8a ¢ 912 123.4(C4/8) 179.9(C9/10) 135.9(C4a/8a)
T 120.7(C9a/10a)
10 P~
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2.4 Chemical shifts and coupling constants 197

Gross formula Structure Solvent  §°C [ppm]/ J[Hz] Ref.
Ci4HgF>0, CDCl, 116.5(C1/4) 154.4(C2/3) 127.4(C5/8) |9lsie|

134.4(C6/7) 180.9(C9/10) 133.2(C4a/9a)

©i :@i 131.1(C8a/10a)
10a c 4a J(F,C2)=263 *J(F,C1)=17.1 *J(F,C92)=3

C1:HF,0, CDCl;  113.9(C1/5) 166.1(C2/6) 121.3(C3/7)
‘c 130.5(C4/8) 180.0(C9/10) 129.6(C4a/8a)
9:© 135.8(C9a/10a)

é) 'J(F,C2)=258 *J(F,C1)=22 *J(F,C3)=22
‘ 3J(F,C4)=8 *J(F,C92)=9 ‘J(F,C4a)=1

C1sHgl,0, o CDCl;  134.9(C1/5) 101.6(C2/6) 142.6(C3/7)
. ! 127.9(C4/8) 180.2(C9/10) 131.3(C4a/8a)

132.5(C9a/10a)

C:H;BrCl, CDCl;  127.0(C1/8) 127.0(C2/7) 126.2(C3/6)
129.5(C4/5) 123.4(C9) 121.4(C10)
132.7(C4a/10a) 131.4(C8a/9a)
'J(C1,H1)=168.0 'J(C2,H2)=164.0
'J(C3,H3)=166.2 'J(C10,H10)=166.4
3J(C1,H3)=5.9 *J(C3,H1)=8.8

C4,H,Bro, s 0 B CDCl;  122.4(C1) 141.2(C2) 134.3(C3) 81Berl

8a ¢ 9a , 127.5%(C4) 126.7(C5) 133.5°(C6)
9 133.7°(C7) 127.3%C8) 181.2(C9)
10 181.4(C10) 134.4(C4a) 134.0(C8a)
5 IOaB a7 132.5(C9a) 132.5(C10a)

C,H;BrO, 0 CDCl;  128.3(C1) 128.5(C2) 136.4(C3)
a ¢ 128.2(C4) 126.4(C5) 133.1%(C6)

9 133.2%(C7) 126.4(C8) 181.1%(C9)
o 181.0°(C10) 131.2(C4a) 132.5(C8a)
134.0(C9a) 132.5(C10a)

C,H,ClO, e 0 o« CDCl;  134.8(C1) 137.4(C2) 134.2(C3) 81Berl

8a ("% 126.4(C4) 126.4°(C5) 133.3°(C6)
9 2 133.5°(C7) 127.2°(C8) 181.2(C9)
10 181.7(C10) 135.8(C4a) 134.2(C8a)
S 10a ¢ 4a ™ 129.3(C9a) 132.1(C10a)
(0]
C14H,Cl10, s 9 CDCl;  126.7(C1) 140.5(C2) 134.3(C3)
8a  9a cl 128.4(C4) 126.7(C5) 133.8%(C6)
9 134.0%(C7) 126.7(C8) 181.3(C9)
10 181.3(C10) 131.1(C4a) 132.7(C8a)

< 10 (‘C)‘ 4a 134.1(CY9a) 132.7(C10a)
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2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure Solvent

6°C [ppm] / J[Hz]

Ref.

C4,H;,CLNO,

C14H,Cl3

C4H,FO,

Ci4sH7FO,

C4H710,

Cy4H/10,

Ci4Hg

CDCl

CDCl;

CDCl;

CDCl;

CDCl;

CDCl;

120.5(C1/8) 128.8(C2/7) 126.8(C3/6)
128.7(C4/5) 145.6(C9) 124.6(C10)
133.1(C4a/10a) 123.6(C8a/9a)

'J(C1,H1)=165.1 'J(C2,H2)=165.7
'J(C3,H3)=167.2 'J(C10,H10)=167.0
*J(C1,H3)=6.8 *J(C3,H1)=8.5

124.0(C1/8) 126.7(C2/7) 126.3(C3/6)
129.5(C4/5) 129.5(C9) 120.5(C10)
132.9(C4a/10a) 129.8(C8a/9a)

'J(C1,H1)=167.5 'J(C2,H2)=165.1
'J(C3,H3)=166.2 'J(C10,H10)=166.7
3J(C1,H3)=6.4 *J(C3,H1)=8.5

161.5(C1) 122.6(C2) 134.9(C3)
123.1(C4) 126.8%(C5) 133.5°(C6)
134.0°(C7) 126.6%(C8) 180.5(C9)
181.6(C10) 135.0(C4a) 133.8(C8a)
121.0(C9a) 132.3(C10a)

113.5(C1) 166.3(C2) 121.3(C3)
130.5(C4) 127.4%(C5) 134.0°(C6)
134.1%(C7) 127.2%(C8) 181.5°(C9)
181.2(C10) 129.7(C4a) 133.2(C8a)
135.8(C9a) 133.2(C10a)

'J(F,C2)=258 *J(F,C1)=22 *J(F,C3)=23
3J(F,C4)=9 *J(F,C92)=8 ‘J(F,C4a)=1

92.6(C1) 148.2(C2) 134.0(C3)
128.2(C4) 126.3(C5) 133.4%(C6)
133.5%(C7) 127.3(C8) 180.8(C9)
181.2(C10) 132.0(C4a) 134.0(C8a)
135.4(C9a) 132.2(C10a)

135.7(C1) 101.7(C2) 142.5(C3)
128.0(C4) 126.7(C5) 133.8(C6)
133.8(C7) 126.7(C8) 181.2(C9)
181.8(C10) 131.9(C4a) 132.7%(C8a)
133.4(C9a) 132.5%(C10a)

132.4(C1/2/5/6) 124.8(C3/4/8/9)
142.0(C2a/4a/6a/3a) 131.5(C8b/8c)

|818ch]

81Berl

81Berl

79Han1
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2.4 Chemical shifts and coupling constants 199

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C4H;Br, CDCl;  128.2(C1/4/5/8) 127.4(C2/3/6/7) [75stg|
123.5(C9/10) 130.9(C4a/8a/9a/10a)
C1sHgCl, CDCl;  125.2(C1/4/5/8) 126.9(C2/3/6/7)
129.2(C9/10) 128.2(C4a/8a/9a/10a)
C1sHsCl, 8 a0 on CDCl;  127.2(C1/8) 125.6(C2/7) 125.9(C3/6)
A 129.4(C4/5) 127.5(C9) 120.9(C10)
] P X 132.4(C4a/10a) 132.5(C8a/9a)
10a - 4 'J(C1,H1)=162.4 'J(C2,H2)=163.7
d cl 13(C3,H3)=166.6 'J(C9,H9)=162.2
*J(C1,H3)=6.2 *J(C3,H1)=9.9
Cy4HgF, 8 g1 9 oa | CDCl;  113.6(C1/4) 150.3(C2/3) 128.5(C5/8)
p F 127.8(C6/7) 125.0(C9/10) 131.7(C4a/9a)
OOO 128.4(C8a/10a)
10a ' da F J(F,C2)=258 *J(F,C1)=7.7 *J(F,C9a)=2
C4HgN,0, CN  CDCl;  132.3(Cl) 130.5(C2/6) 132.8(C3/5) 840'Co
116.1(C4) 155.1(C1") 123.1(C26")
125.2(C3'/5") 145.2(C4") n.r.(CO)
1 n.r.(CN)
O*C\\
1' o)
O,N
C4H;0, 0 0 CDCl;  127.0(C1/1') 131.3(C2/2") 129.6(C3/3") [77Alb
N 130.4(C4/4") 135.9(C5/5") 124.0(C6/6")
180.3(CO)
C4H;0, CDCl;  127.7(C1) 130.0(C2) 128.5(C3) 82Wil

Landolt-Bornstein
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128.5(C4) 134.9(C5) 121.7(C6)
185.6(C7) n.r.(C8) n.r.(C9) 187.9(10)
136.2(C4a) 131.8(C6a) 126.8(10a)
129.6(C10b)
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm]/ J[Hz] Ref.
C,H;50, CDCl;  127.2(C1/4/5/8) 134.0(C2/3/6/7) [78Berl]
183.1(C9/10) 133.5(C4a/8a/9a/10a)
C@Q
IOa
C1,H;05 0 DMSO-ds 161.5(C1) 124.0(C2) 137.2(C3)
ac 9a 119.0(C4) 126.8(C5) 135.1(C6)
9 134.6(C7) 126.5(C8) 188.2(C9)
o 181.8(C10) 133.2(C4a) 132.7(C8a)
115.9(C9a) 133.0(C10a)
C14Hg0;4 0 DMSO-d(, 112.2(C1) 163.1(C2) 121.5(C3)
a_c 129.8(C4) 126.5(C5) 134.4(C6)
9 133.9(C7) 126.6(C8) 182.6(C9)
é) 181.1(C10) 125.1(C4a) 133.0(C8a)
i 135.2(C9a) 133.1(C10a)
C1.H504 0 DMSO-ds 150.7(C1) 152.7(C2) 120.8(C3)
a_c 121.1(C4) 126.6(C5) 135.0(C6)
9 133.9(C7) 126.4(C8) 188.7(C9)
0, 180.4(C10) 123.7(C4a) 132.7(C8a)
103 a 116.1(C9a) 133.5(C10a)
C1sHgO4 ¢ O om DMSO-ds 164.8(C1) 107.7(C2) 165.3(C3)
8a ( 9a 108.3(C4) 126.7(C5) 134.6(C6)
9 2 134.5(C7) 126.3(C8) 185.9(C9)
10 - 181.8(C10) 134.9(C4a) 133.0(C8a)
10a°C" 4 108.4(C9a) 133.0(C10a)
(0]
C,H;50, ¢ O OH DMSO-ds 156.6(C1/4) 129.1(C2/3) 126.4(C5/8)  [78Berl
8a ¢ 92l 4 134.8(C6/7) 186.4(C9/10) 114.0(C4a/9a)
©i9 132.7(C8a/10a)
10
s IOa‘(‘J 4a 3
O OH
C1,HsO, DMSO-ds 161.4(C1/5) 124.5(C2/6) 137.1(C3/7)  [78Berl
118.8(C4/8) 186.6(C9/10) 132.7(C4a/8a)
116.5(C9a/10a)
C,H;50,4 DMSO-ds 161.1(C1/8) 124.0(C2/7) 137.1(C3/6)  [78Berl

119.2(C4/5) 192.5(C9) 180.9(C10)
133.1(C4a/10a) 115.5(C8a/9a)

Landolt-Bornstein
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2.4 Chemical shifts and coupling constants 201
Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C4H 0, HO DMSO-ds 112.1(C1/5) 162.9(C2/6) 120.7(C3/7)  [78Berl]
129.4(C4/8) 181.1(C9/10) 125.2(C4a/8a)
5 8 135.4(C9a/10a)
10a 8a
0=C10 9C=0
4a 9a
4 1
OH
C14H;504 HO DMSO-ds 164.2(C1/8) 107.7(C2/7) 165.4(C3/6)  [78Berl
108.7(C4/5) 188.9(C9) 180.9(C10)
5 OH 134.9(C4a/10a) 108.7(C8a/9a)
10a 8a
0=C10 9C=0
4a 9a
4 OH
HO 2
C4HoBr ¢  Br CDCl;  127.6(C1/8) 127.2(C2/7) 125.6(C3/6)
8a | 9a 128.6(C4/5) 122.3(C9) 127.1(C10)
OOO 132.2(C4a/10a) 130.6(C8a/9a)
1027 40 'J(C1,H1)=165.3 '1(C2,H2)=163.6
'J(C3,H3)=162.0 'J(C4,H4)=161.2
3J(C1,H3)=6.4 *J(C2,H4)=8.6
3J(C3,H1)=9.0 *J(C4,H2)=5.8
Cy4HoBr 8 ¢u 9 oy | CDCl;  129.8(C1) 119.4(C2) 128.8(C3)
Br 129.9(C4) 128.2(C5) 125.3(C6)
O‘O 125.7(C7) 128.1(C8) 126.0(C9)
o 126.5(C10) 129.7(C4a) 132.1(C8a)
57710 4 132.3(C9a) 131.8(C10a)
C,HoCl N CDCl;  124.7(C1/8) 126.8(C2/7) 125.6(C3/6)
8a | 9a 128.5(C4/5) 128.1(C9) 126.0(C10)
OOO 131.9(C4a/C10a) 128.8(C8a/9a)
™ 'J(C1,H1)=164.7 '1(C2,H2)=163.3
1 1
5710 4 J(C3,H3)=161.5 'J(C4,H4)=160.6
'J(C10,H10)=159.0 *J(C1,H3)=6.5
3J(C2,H4)=8.4 *J(C3,H1)=8.9
3J(C4,H2)=6.1 *J(C10,H4)=6.3
C4HoCl 8 %0l CDCl;  126.3(C1) 131.0(C2) 122.2(C3)

Landolt-Bornstein
New Series I11/35D2
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129.8(C4) 128.2(C5) 126.0(C6)
125.7(C7) 128.0(C8) 125.4(C9)
126.5(C10) 129.7(C4a) 132.2(C8a)
131.8(C9a) 131.7(C10a)
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2 Carbon-13 NMR of aromatic compounds

Gross formula

Stru

cture Solvent

6°C [ppm] / J[Hz] Ref.

Cy4HoCLN

C14HoCl;s

CHoF

CHoF

CHoN

C14H9NO

C 14H9NO

CDCl;

CDCl;
F
10 CSz/AC-dG
1 CDCl;
4a
4
CN CDCl;

120.2(C1/8) 123.7(C2/7) 125.6(C3/6)  [81Sch]
130.0(C4/5) 139.3(C9) 110.5(C10)
132.8(C4a/10a) 119.4(C8a/9a)

136.2(C1) 131.3(C2/6) 128.5(C3/5)
134.2(C4) 69.8(CH) 100.9(CCls)

127.0(C1) 126.4(C2) 113.2(C3)
161.5(C4) 127.7(C5) 126.6(C6)

124.3(C7) 128.3(C8) 128.1(C9)

126.3(C10) 119.6(C4a) 132.6(C4b)

128.4(C8a) 134.8(C10a)

'J(F,C4)=252.0 *J(F,C3)=24.4
2J(F,C4a)=9.2 *J(F,C2)=10.2
3J(F,C10a)=4.8 *J(F,C1)=2.5
YJ(F,C5)=24.9 *J(F,C10)=2.9
SJ(F,C6)=2.3 *J(F,C9)=3.2 *J(F,C7)=3.4

128.0(C1) 127.4(C2) 125.9(C3)
122.8(C4) 122.9(C5) 127.7(C6)

127.0(C7) 121.2(C8) 156.9(C9)

108.1(C10) 127.8(C4a) 131.8(C4b)

124.6(C8a) 131.9(C10a)

'J(F,C9)=251.6 *J(F,C10)=19.8
2J(F,C8a)=18.8 *J(F,C8)=6.3
3J(F,C4b)=5.7 *J(F,C102)=9.9
YJ(F,C1)=5.5 *J(F,C5)=3.2 *J(F,C7)=1.4
*J(F,C4a)=1.1 *J(F,C2)=0.7 °J(F,C4)=1.4
SJ(F,C6)=0.5 J(F,C3)=2.4

128.5(C1) 109.6(C2) 131.1(C3)
120.3(C4) 120.9(C5) 127.2(C6)

124.5(C7) 125.2(C8) 36.7(C9)

146.2(C4a) 139.5(C4b) 143.8(C8a)

143.6(C9a)

138.7(C1) 133.4%C2) 112.9(C3)
135.3(C4) 129.4(C5) 133.8%(C6)

136.4(C1') 130.0(C2'/6") 128.7(C3'/5")
133.2(C4") 117.9(CN) 194.3(CO)

141.3(C1) 130.2(C2/6) 132.2(C3/5)
115.7(C4) 136.4(C1') 130.0(C2/6")
128.6(C3'/5") 136.4(C4") 118.0(CN)

195.0(CO)

Landolt-Bornstein
New Series I11/35D2



2.4 Chemical shifts and coupling constants 203
Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C1,HoNO, NO, CDCl;  121.3(C1/8) 128.8(C2/7) 126.1(C3/6)  [81Sch|
8 8a ] 9al 128.3(C4/5) 144.2(C9) 130.3(C10)
OOO 130.7(C4a/10a) 122.6(C8a/9a)
TN 'J(C1,H1)=164.0 'J(C2,H2)=163.1
5710 4 1J(C3,H3)=163.2 'J(C4,H4)=162.2
'J(C10,H10)=161.1 *J(C1,H3)=6.1
3J(C2,H4)=8.5 *J(C3,H1)=7.8
3J(C10,H4)=5.3
C1;HoNO, ¢ O NH CDCl;  150.8(C1) 123.4(C2) 134.2(C3) 81Berl
8a_c 92 ) 116.6(C4) 126.1(C5) 132.5(C6)
9 133.2(C7) 126.1(C8) 184.5(C9)
10, 182.8(C10) 134.0(C4a) 132.7(C8a)
5 1036 ay 113.2(C9a) 132.7(C10a)
C1,HoNO, s 9 DMSO-ds 109.3(C1) 153.9(C2) 117.9(C3)
8a_C 9a NH, 128.7(C4) 125.7(C5) 133.3(C6)
9 132.5(C7) 125.7(C8) 182.6(C9)
10 179.5(C10) 121.2(C4a) 132.6(C8a)
: IOag 4a”, 134.4(C9a) 133.3(C10a)
C1,HoN,O N, CDCl;  123.2%Cl) 134.1(C2) 119.8(C3) 77Alb]
Yo 127.4(C4) 122.5(C5) 124.5(C6)
- 128.8(C1') 123.3%(C2") 128.3(C3"
125.6(C4') 132.5(C5") 123.6(C6")
11 178.7(CO) 74.3(CH)
Ci:Hio 8 g0 9 oy | CDCl;  128.1(C1/4/5/8) 125.3(C2/3/6/7)
126.2(C9/10) 131.7(C4a/8a/9a/10a)
OOO 'J(C1,H1)=161.6 'J(C2,H2)=160.5
10 4a 'J(C9,H9)=158.8 *J(C1,H3)=5.1
5 10 4 3J(C2,H4)=8.7 *J(C9,H1)=4.4
CisHyo 9 10 CDCl;  128.5(C1/8) 126.5(C2/7) 126.5(C3/6)
g 8 10a | 122.6(C4/5) 126.9(C9/10) 130.3(C4a/4b)
132.0(C8a/10a)
29
5 4
C4Hyo 8 9 Ac-dq 127.7(C1/6) 128.8(C2/5) 128.8(C3/4)  [74We

Landolt-Bornstein
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127.1(C7/10) 139.9(C8/9) 138.9(C3a)
139.9(C6a/10a) 139.2(C6b)



204 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
CrH,, r 2 CDCl;  123.0(C1/2) 142.3(C3/10) 120.6(C4/9) [80Brd]
10a @ 2a 140.1(C5/8) 132.2(C6/7) 134.4(C2a/10a)

158.5(C6a) 152.6(C10b)
4 'J(C1,H1)=165.4 'J(C3,H3)=152.5 80Bral
g 0 5 'J(C4,H4)=159.1 'J(C5,H5)=153.4
'J(C6,H6)=154.8 2J(C1,H2)=4.1
2J(C3,H4)=1.9 *J(C4,H3)=1.2
2J(C5,H4)=1.0 *J(C5,H6)=2.3
2J(C6,H5)=0.6 *J(C2,H3)=5.0
3J(C3,H2)=3.7 *J(C3,H5)=10.1
3J(C4,H6)=11.1°J(C5,H3)=11.8
3J(C6,H4)=9.4 *J(C6,H7)=6.5
3J(C6a,H5)=11.0 *J(C10b,H1)=7.7
*J(C10b,H3)=7.7 *J(C10b,H6)=7.7
*J(C6,H3)=1.3

CiHio 1 2 CDCl;  32.3(C1/2) 120.3(C3/8) 125.9(C4/7)

% ’a 128.1(C5/6) 146.4(C2a/8a)
‘ 3 135.1(C4a/6a) 134.8(C8b) 126.8(C8c)

6 5
C1,H,,Cl, CDCl;  134.8(C1/1") 133.3(C2/2") 129.5(C3/3"
128.6(C4/4") 126.6(C5/5") 126.5(C6/6")
2 1 126.9(CH)
cl HC:ICH
2 Cl
Ci4H,oCl, Cl o HC=CH,, CI  CDCl;  135.1(CI/1)) 133.7(C2/2') 129.4(C3/3")
I 128.6(C4/4") 126.2(C5/5") 130.7(C6/6")
128.8(CH)
C1H,CLy Cl Neat 137.5(C1) 129.8(C2/6) 128.8(C3/5)
133.5(C4) 60.8(CH) 73.9(CHCl,)
U cHa,
1
Cl
C,H 10N>, g O NH, DMSO-dg 151.2(C1/5) 121.6(C2/6) 133.8(C3/7) ~ [81Berl
8a_C_9a L 2 114.5(C4/8) 183.9(C9/10) 134.9(C4a/8a)
9 112.0(C9a/10a)
10
10aﬁ 4a
NH, O ¢

Landolt-Bornstein
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Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C4H (N,0, H,N DMSO-ds 109.5(C1/5) 153.9(C2/6) 116.8(C3/7)  [81Bey|
128.5(C4/8) 180.7(C9/10) 121.6(C4a/8a)
5 8 135.5(C9a/10a)
10a 8a
0:C 10 9C=0
4a 9a
4 1
NH,
C1sHoN>O, NH, O OH DMSO-ds 154.6(C1/4) 129.9(C2/3) 148.0(C5/8)
8a { 9a 124.3(C6/7) 184.1(C9/10) 115.1(C4a/9a)
7 9 2 106.0(C8a/10a)
10
6 103% 4a 3
NH, O OH
C1sHoN>O, CDCl;  132.3(C1/1') 147.9(C2/2") 124.6(C3/3")
128.6(C4/4") 133.3(C5/5") 128.7(C6/6")
128.8(CH)

2

Ci14HoN>O, ON HC=CH , NO, CDCly  132.5(C1/1') 148.2(C2/2') 124.6(C3/3')

) 128.4(C4/4") 133.1(C5/5") 132.4(C6/6")
128.8(CH)
C1.H,0 9 10 Ac-dg  154.7(C1) 110.9(C2) 127.6(C3)
82 100 OH 114.6(C4) 123.8(C5) 127.0(C6)
8 @ 127.1(C7) 129.1(C8) 125.9(C9)
O 42 121.4(C10) 132.7(C4a) 131.2(C4b)
< a4 133.3(C8a) 123.3(C10a)
Ci,H,,0 0 CDCl;  121.8(C1) 128.7(C2) 137.3(C3)
8 gall 0al 133.6(C4) 123.3(C5) 134.6(C6)

9 128.3(C7) 124.1(C8) 194.2(C9)
145.2(C4a) 142.1(4b) 134.5%(C8a)
4b 4a

134.4%(9a) 20.1(CHs)

128.9%(C3/3'/5/5") 134.7(C4/4")

C 194.3(CO)
T

Ci,H,00, o : CDCl;  133.0(C1/1") 129.7%(C2/2'/6/6")

Landolt-Bornstein
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Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C14H00, CDCly 185.6(C1) 126.3(C2) 141.7(C3) |75Hig|

133.3(C4) 104.5(C5) 150.7(C6)
126.3(C7) 129.1(C8) 130.6(C9)
120.8(C3a) 124.8(C6a) 129.4(C9a)
128.4(C9b) n.r.(OCHs)

C1:H,00, CD;0OD  105.1(C1) 157.1(C2) 103.8(C3)
159.1(C4) 128.8(C5) 125.4(C6)

127.7(C7) 128.8(C8)

127.1,128.9(C9,C10) 114.8(C4a)

132.6%(C4b) 132.8%(C8a) 137.4(C10a)

C1sH,005 CD;0OD  106.5(C1) 152.8(C2) 105.4(C3)
155.4(C4) 157.6(C5) 115.6(C6)

128.2(C7) 122.3(C8)

126.8,128.9(C9,C10) 113.7(C4a)

120.4(C4b) 135.4(C8a) 137.6(C10a)

C1aH,005 CD;0OD  104.9(C1) 156.7%(C2) 103.2(C3)
159.3(C4) 113.2(C5) 157.1%(C6)

115.3(C7) 130.2(C8)

126.9,128.7(C9,C10) 114.4(C4a)

134.0(C4b) 126.9(C8a) 137.8(C10a)

C1sH,005 CD;0D  105.0(C1) 156.0(C2) 103.8(C3)
158.1(C4) 130.5(C5) 112.2(C6)

155.1(C7) 116.9(C8) 128.1(C9)

128.1(C10) 115.2(C4a) 126.1(C4b)

136.1(C8a) 134.5(C10a)

162.9(C1/8) 115.5(C2/7) 136.2(C3/6)
118.7(C4/5) 194.0(C9) 32.8(C10)
141.9(C4a/10a) 115.8(C8a/9a)

194.0(CO) 32.8(C10)

C1eH10:S DMSO-ds 123.9(C1) 144.8(C2) 123.9(C3)
58 127.7(C4) 128.0(C5) 125.7(C6)
1oaN—/"ga 125.6(C7) 128.0(C8) 127.7(C9)
0 9 125.7(C10) 130.7(C4a) 131.4(C8a)

Ci4H,00;

130.3(C9a) 131.5(C10a)

Landolt-Bornstein
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Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.

C,H,,BrO Br DMSO-d, 130.1(C1) 127.5(C2/6) 115.6(C3/5) 88W
157.6(C4) 136.8(C1') 127.9(C2'/6")
131.3(C3'/5") 123.7(C4") 119.6(Ca)
127.9(Cb)

I' CH CH

CH,,Cl CDCl;  135.8(C1) 125.4(C2/6) 128.6(C3/5)
122.1(C4) 136.9(C1') 126.5(C2'/6")
128.7(C3'/5") 127.4(C4") 127.3(Ca)

1' CH: CHI 129.3(Cb)
b :\<

C4H;,CIN,O, . NH , NO, CDCl;  119.6(C1) 135.9(C2) 132.1(C3) 93Va
145.4(C4) 115.3(C5) 129.1(C6)
136.2(C1") 126.3(C2'/6") 130.0(C3"/5")
132.4(C4") 165.1(CO) 52.1(OCHs)

COOCH,

C4H;,Cl0 cl Ac-dg 129.6(C1) 128.9(C2/6) 116.4(C3/5) 91Fis|
158.4(C4) 137.7(C1') 128.4(C2'/6"
129.4(C3'/5") 132.7(C4") 130.2(Ca)
125.0(Cb)

I CH CH

Ci,H,,ClO, CDCl;  118.1(C1) 161.7(C2) 120.5(C3)

145.6(C4) 124.1(C5) 132.8(C6)

O 200.2(CO) 137.5(C1") 129.0(C2'/6")

"% 2 _OH 128.5(C3'/5") 132.1(C4") 20.8(CHs)

Cl
CH,
C4H, FO F Ac-dg 129.5(C1) 129.0(C2/6) 116.4(C3/5) O1Fis|

3 158.5(C4) 141.5(C1') 112.9(C2")
164.1(C3") 114.2(C4") 131.1(C5")

' a 123.1(C6') 130.9(Ca) 125.1(Cb)

HC=CH |J(F,C3")=243 2J(F,C2)=22.0

Landolt-Bérnstein
New Series 111/35D2

2J(F,C4"=21.7 *J(F,C5")=14.0
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2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure

Solvent

6°C [ppm] / J[Hz]

Ref.

CisH FO

Ci4H, FO,

Cl4Hl lN

CiHiN

Ci4HiINO;

CisHiINO4

AC-d6

CDCl;

CD,Cl,

CDCl;

CDCl;

CDCl;

129.8(C1) 128.7(C2/6) 116.4(C3/5)
158.2(C4) 135.3(C1") 128.6(C2'/6")
116.3(C3"/5") 162.8(C4") 129.3(Ca)
125.2(Cb)

'J(F,C4")=244 *J(F,C3"=22.7

134.6(C1) 132.2(C2/6) 115.3(C3/5)
165.1(C4) 130.1(C1") 132.4(C26")
113.7(C3"/5" 163.3(C4") 193.9(CO)

106.1(C1) 144.4(C2) 120.6(C3)
130.0(C4) 128.6(C5) 124.2(C6)
125.8(C7) 127.8(C8) 122.8(C9)
126.6(C10) 127.9(C4a) 133.0(C8a)
133.9(C9a) 130.1(C10a)

|91Fis|

121.0(C1/8) 123.7(C2/7) 125.2(C3/6)

128.9(C4/5) 137.9(C9) 116.3(C10)
132.1(C4a/10a) 118.3(C8a/9a)

'J(C1,H1)=154.7 'J(C2,H2)=161.3
'J(C3,H3)=160.7 'J(C4,H4)=161.2
'J(C10,H10)=160.7 *J(C1,H3)=5.6
3J(C2,H4)=8.9 *J(C3,H1)=8.3
3J(C10,H4)=5.0

143.8(C1) 126.8(C2) 124.1(C3)
146.8(C4) 136.2(C1') 126.0(C2")
128.9(C3") 128.8(C4") 126.3(Ca)
133.3(Cb)

134.6(C1) 130.3(C2/6) 123.5(C3/5)
149.6(C4) 129.0(C1') 132.7(C2/6"))
114.0(C3"/5") 164.1(C4") 193.4(CO)

Landolt-Bornstein
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Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
Ci4sH1INO, NO, CDCl; 125.4(C1) 129.9(C2/6) 129.5(C3/5) E40'C0|
144.9(C4) 155.4(C1') 123.2(C2/6")
125.2(C3'/5') 144.9(C4") n.r.(CO)
Q T n.r.(CHs)
1 C-0
H,C
C14H,1NOs NO, CDCl;  120.1(C1) 132.2(C2/6) 114.2(C3/5)
163.4(C4) 155.5(C1") 123.2(C2'/6")
125.1(C3"/5" 144.9(C4") n.r.(CO)
\ T n.r.(OCHz)
| C-0

CisH),

CiHi,

C14H12

CisH),

CisHi,

Landolt-Bérnstein
New Series 111/35D2

CDCl;

CDCl;

CDCl ,

CDCl;

CDCl;

128.3(C1/8) 127.5(C2/7) 127.1(C3/6)
123.9(C4/5) 29.0(C9/10) 134.7(C4a/4b)
137.4(C8a/10a)

28.4(C1) 22.9(C2) 129.1(C3) 123.1(C4)
122.4(C5) 125.9(C6) 124.7(C7)

128.5(C8) 126.8(C9) 126.8(C10)
128.9(C4a) 129.4(C4b) 132.8(C8a)
133.0(C10a)

124.0(C1/8) 127.0(C2/7) 127.0(C3/9)
119.9(C4/5) 42.4(C9) 140.6(C4a/4b)
149.0(C8a/9a) 18.2(CHs)

122.4(C1) 126.3(C2) 128.9(C3)
132.9(C4) 123.1(C5) 126.6(C6)

125.9(C7) 124.8(C8) 37.0(C9)
143.5%(C4a) 143.6%(4b) 139.8(C8a)
142.7(9a) 21.0(CH)

137.3(C1/1") 126.5(C2/2'/6/6")
128.6(C3/3'/5/5") 127.5(C4/4") 128.6(C)



210 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
CHy, HC=CH CDCl;  137.2(C1/1') 128.9(C2/2'/6/6") [79Han|
11 128.2(C3/3'/5/5") 127.1(C4/4') 130.3(CH)
Ci,H,BIN Br  CDCl;  138.3(Cl1) 128.7(C2/6) 131.4(C3/5)
125.0(C4) 151.3(C1") 119.2(C2'/6")
) 128.9(C3'/5") 123.3(C4") 164.0(C)
) 17.0(CH;)
1 N=C
a%s
Ci:H,CIN cl CDCl;  137.8(C1) 128.5(C2/6) 128.5(C3/5)
136.5(C4) 151.3(C1") 119.2(C2/6"
2 128.9(C3'/5") 123.3(C4") 163.9(C)
) 17.0(CH;)
N=C_
&
C4H,FNO ;+ CO-NH CDCl;  163.1(C1) 107.6(C2) 139.6(C3) 94Wai
1 5 115.3(C4) 130.1(C5) 110.9(C6)
F 131.8(C1") 129.5(C2'/6") 127.0(C3"/5")
142.6(C4") 166.0(CO) 21.5(CHj)
H,C
C4sH,FNO , CO-NH CDCl;  159.5(C1) 115.7(C2/6) 122.0(C3/5) 94Wai
1 134.0(C4) 131.9(C1') 129.5(C26")
127.0(C3'/5") 142.5(C4") 165.6(CO)
21.5(CHj)
H,C F
C4H,FNO ;» NH-CO CDCl;  137.4(Cl) 114.5(C2) 162.9(C3) 97Wai
1 5 118.7(C4) 130.4(C5) 122.4(C6)
F 134.6(C1') 120.4(C2'/6") 129.6(C3'/5")
135.1(C4") 164.3(CO) 20.9(CH3)
H,C
C4H,FNO 1 NH-CO CDCl;  131.3(Cl) 129.4(C2/6) 115.8(C3/5) 97Wai
1 164.9(C4) 135.3(C1') 120.4(C2'6")
129.6(C3'/5") 134.4(C4") 164.7(CO)
20.8(CH;)
H,C F
C,4H,FNOS ;' CS-NH CDCl;  162.7(C1) 111.0(C2) 140.7(C3) 94Wai

1 \ 119.1(C4) 130.1(C5) 113.5(C6)
F 135.2(C1") 128.7(C2'/6") 113.8(C3'/5")
162.5(C4" 197.8(CS) 55.5(0CH;)

Landolt-Bornstein
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Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C4H,FNOS 1" CS-NH CDCly 160.8(C1) 115.9(C2/6) 126.2(C3/5) 94Wai
1 135.3(C4) 135.3(C1") 128.7(C2'/6")
113.8(C3'/5") 153.9(C4") 197.8(CS)
55.5(0OCH5;)
H,CO F
C,H,FNOS | NH-CS CDCL,  144.9(C1) 114.5(C2) 162.6(C3) 07Wai
| X 118.0(C4) 130.2(C5) 121.8(C6)
F 131.8(C1') 125.5(C216") 114.2(C3'/5")
158.4(C4") 196.5(CS) 55.5(OCHs)
H,CO
C,.H,,FNOS \ NH-CS CDCl;  139.5(C1) 129.0(C2/6) 115.5(C3/5)  [97Wai
1 164.6(C4) 140.1(C1") 109.2(C2))
160.1(C3") 112.8(C4") 129.8(C5"
115.7(C6") 196.9(CS) 55.4(OCHs)
3‘
OcH, F
C,.H,,FNOS . NH-CS CDCl;  139.1(C1) 129.0(C2/6) 115.5(C3/5)  [97Wai
1 164.6(C4) 132.0(C1") 125.7(C2'6")
114.2(C3'/5") 158.4(C4") 197.0(CS)
55.5(0CHs)
H,CO F
C,H},FNO, | CO-NH CDCL,  163.1(C1) 107.6(C2) 139.7(C3) 04Wai
| X 115.2(C4) 130.1(C5) 111.0(C6)
F 126.8(C1') 128.9(C2//6") 114.1(C3'/5")
162.7(C4") 165.2(CO) 55.5(0CH;)
H,CO
C4sH,FNO, 1" CONH CDCly 159.5(C1) 115.7(C2/6) 122.0(C3/5) 94Wai
1 134.1(C4) 126.9(C1") 128.9(C2'/6")
114.1(C3"/5') 162.6(C4") 165.2(CO)
55.5(0CHj)
H,CO F
C1H,FNO, I NH-CO CDCl;  137.3(C1) 114.5(C2) 162.9(C3) 07Wai
| . 118.9(C4) 130.5(C5) 122.4(C6)
7 N3 g 138.9(C1') 106.0(C2') 160.4(C3")
_ 110.8(C4") 129.8(C5') 112.4(C6")
Mok, 164.4(CO) 55.4(OCHs)
C4sH,FNO, 1 NH-CO CDCly 137.4(C1) 114.5(C2) 162.9(C3) 97Wai
| . 118.7(C4) 130.4(C5) 122.4(C6)
F 130.7(C1') 122.3(C276") 114.3(C3'/5")
156.9(C4") 164.4(CO) 55.5(0CH;)
H,CO
C,.H},FNO, . NH-CO CDCL  131.2(C1) 129.4(C2/6) 115.9(C3/5)  [07Wai

1 165.0(C4) 139.0(C1') 106.0(C2")
160.3(C3") 110.7(C4") 129.8(C5")
5 112.4(C6") 164.7(CS) 55.3(OCH;)

Landolt-Bérnstein
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Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C4H,FNO, + NH-CO CDCl;  131.3(Cl) 129.4(C2/6) 115.8(C3/5) 97Wai
1 164.9(C4) 130.9(C1') 122.2(C2'/6")
114.4(C3'/5") 156.9(C4") 164.6(CS)
55.5(0CH;)
H,CO F
C4H,FNS \» NH-CS CDCl;  145.1(C1) 114.5(C2) 162.6(C3) 97Wai
1 ; 118.0(C4) 130.2(C5) 121.8(C6)
F 136.3(C1") 123.8(C2'/6") 129.7(C3'/5")
137.2(C4") 196.5(CS) 21.1(CH3)
H,C
C4H,FNS \ NH-CS CDCl;  139.3(Cl) 128.9(C2/6) 115.5(C3/5) 97Wai
1 164.6(C4) 136.5(C1') 123.9(C2'/6")
129.7(C3'/5") 137.1(C4") 196.9(CS)
21.1(CH3)
H,C F
C1:HpN,0, NO, CDCl;  145.0(C1) 128.2(C2/6) 124.0(C3/5)

149.1(C4) 151.0(C1") 119.2(C2/6")
129.2(C3"/5" 123.6(C4") 163.6(C)

) 17.4(CHs)
1' N=C
\
o
C1:H N0, H,CO0C 4 CDCl;  152.5%(C1) 124.0(C2) 129.1(C3)
131.6(C4) 129.1(C5) 126.9(C6)
152.6%(C1") 123.0(C2/6") 129.1(C3'/5")
) 131.4(C4") 166.5(CO) 52.3(OCHs)
N=N
C1:HpN,0, COOCH, CDCl;  155.2(C1) 122.6(C2/6) 130.6(C3/5)
131.8(C4) 152.6(C1') 123.1(C2'/6")
129.2(C3'/5") 131.7(C4") 166.5(CO)
1 52.3(0OCH;)
1' N=N
C1:HpN,0, N 2 NO, CDCl;  118.9(C1) 135.5(C2) 131.9(C3)
LA 145.7(C4) 115.3(C5) 128.9(C6)
@ 137.4(C1') 124.8(C2'/6") 129.7(C3"/5")
126.5(C4") 165.0(CO) 51.9(0CHs)
COOCH,
CiH,0 CDCl;  137.2(C1/1') 125.5(C2/2'/6/6")

128.6(C3/3'/5/5') 128.3(C4/4")

0
I cfi-ci !
@ © 58.8(CHO)

Landolt-Bornstein
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Gross formula Structure

Solvent

6°C [ppm] / J[Hz] Ref.

C]4H120 :: _OH
HC

Ci4H,20 1

Ci4H,0

Ci4H;,08

C14HuOSe

C14H120Te

Ci4H,20, i /
HC

Landolt-Bornstein
New Series 111/35D2

AC-d6

CDCl;

CDCl;

CDCl;

CDCl;

CDCl;

AC-d6

129.9(C1) 128.7(C2/6) 116.4(C3/5)  [91Fis
158.1(C4) 139.8(C1') 126.9(C2/6")
129.4(C3"/5" 127.8(C4") 129.3(Ca)

126.4(Cb)

30.6%(C1) 30.3%(C2) 117.9(C3) 132.8(C4
129.7(C5) 122.4(C6) 130.3(C7)

120.2(C8) 153.0(C2a) 130.2(C5a)
145.9(C8a) 139.5(C8b) 200.0(CO)
28.4(CHs)

31.7(C1) 23.1(C2) 41.2(C3) 200.2(C4)
126.8(C5) 128.8(C6) 125.9(C7)

128.3(C8) 134.2(C9) 127.0(C10)
127.5(C4a) 131.6(C4b) 133.0(C8a)
146.6(C10a)

144.7(C1) 127.3(C2/6) 128.8(C3/5)
134.3(C4) 132.0(C1") 133.7(C2'/6")
129.6(C3'/5") 128.7(C4") 196.8(CO)

26.4(CH»)

122.2(C1) 136.3(C2/4) 130.2(C3/5) 82L1a
139.2(C4) 138.7(C1") 127.3(C2'/6")
128.9(C3'/5") 133.8(C4") 193.7(CO)

n.r.(CH3)

109.7(C1) 140.4(C2/4) 130.5(C3/5) 82L1a
139.0(C4) 142.8(C1") 127.0(C2'/6")
129.0(C3'/5") 133.9(C4") 196.3(CO)

n.r.(CH3)

129.9(C1) 128.7(C2/6) 116.4(C3/5)
158.2(C4) 140.3(C1") 113.5(C2")

158.5(C3") 115.0(C4") 130.4(C5")

118.6(C6") 129.2(Ca) 126.6(Cb)
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Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C4H,,0, OH  DMSO-d¢ 128.5(C1/1") 127.2(C2/2'/6/6") 88W
115.4(C3/3'/5/5") 156.6(C4/4")
125.1(Ca/Cb) n.r.(CO) n.r.(CH,)
1
HC a
!
bCH
HO
C4H,0, 0 CDCl;  148.8(C1) 121.4(C2/4) 130.0(C3/5) 82 la
g 135.4(C4) 129.8(C1') 130.2(C2/6")
" 128.5(C3'/5") 133.4(C4") 165.3(CO)
n.r.(CHj)
CH,
C4H,0, CDCl;  130.2(C1) 132.6(C2/6) 113.6(C3/5) 77Sha
163.3(C4) 138.3(C1") 129.7(C2'/6"
I 128.2(C3'/5") 131.9(C4") 195.4(CO)
C=0 n.r.(OCHz)
: 1
H,CO
C4H,0, 8 cocH, CDCl;  nr(C1/3) 143.0(C2) 142.4(C4/8) 80Hol1
8a ’ 133.9(C5/7) 145.4(C6) n.r.(C3a)
Ny, n.r.(C8a)
s
4 COCH,
C1,H,0, 1—2 CDCl;  30.3%C1)30.2%(C2) 118.2(C3) 133.0(C4)P8Vas_|
8a @ 2a 130.1(C5) 121.8(C6) 129.7(C7)
8 3 119.8(C8) 152.8(C2a) 133.4(C5a)
146.1(C8a) 139.4(C8b) 167.7(CO)
5a 51.7(OCH;)
6 coocH,
C1:H1,0, 3 COOCH, CDCl;  141.5(Cl) 127.7(C2) 130.7(C3)
X 128.2%(C4) 128.8(C5) 131.5(C6)
O O 140.1(C1') 127.1(C2'/6") 128.9(C3'/5")
! 128.3(C4") 167.0(CO) 52.1(OCHs)
C1,H,0, CDCl;  145.6(C1) 127.0(C2/6) 130.1(C3/5)

128.9(C4) 140.0(C1') 127.3(C26")
128.9(C3"/5") 128.1(C4') 167.0(CO)
52.1(OCH)

Landolt-Bornstein
New Series I11/35D2
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Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
CraH1O, CD;OD _ 107.7(C1) 157.9%(C2) 102.8(C3) [82Std]

157.2%(C4) 128.6(C5) 126.2°(C6)
126.9°(C7) 128.1(C8) 30.9,31.8(C9,C10)
115.1(C4a) 134.8(C4b) 138.4(C8a)
142.9(C10a)

Ci,H,058 ' S0 | CDCl;  150.6(C1) 124.6(C2/6) 129.1(C3/5)
138.8(C4) 145.0(C1') 124.8(C2'/6"
129.5(C3'/5") 131.5(C4") 197.0(CO)
26.8(CH;)

C1H,,0,8 CDCl;  129.1(C1) 129.1(C2/4) 113.9(C3/5)  [82LIz
© 163.3(C4) 127.7(C1") 135.1(C276")
lV

129.1(C3"/5" 129.1(C4") n.r.(CO)

SC@OCH3 553(OCH;)
|

C1,H,,0,8¢e CDCl;  131.1(C1) 129.5(C2/4) 114.0(C3/5)  [82LIa
164.0(C4) 127.2(C1") 136.2(C2/6")
129.1(C3"/5") 128.7(C4') 189.0(CO)

ll
S %} ocH, 55.4(0CH;)
(0]

C4H,0,Te 0 CDCl;  135.5(C1) 128.7(C2/4) 114.1(C3/5) 82L Iz
. Co@g,% 164.1(C4) 114.1(C1") 140.2(C2/6")
’ N4 129.3(C3'/5") 129.3(C4") n.r.(CO)
| 55.5(0CH;)
=
C4H,05 CDCl;  121.8(C1) 132.1(C2/4) 113.9(C3/5) 82L 1o
164.0(C4) 151.3(C1") 121.8(C2'/6"
129.3(C3'/5") 125.5(C4") 165.2(CO)
I 1 55.3(0OCH;)
OC@OC&
O
C.H 1,058 'S0, | CDCl;  145.3(C1) 127.9(C2/6) 129.0(C3/5)
140.3(C4) 140.7(C1') 127.8(C2'/6")
@ 129.5(C3'/5") 133.6(C4') 196.7(CO)
26.9(CH;)
COCH,
C1H 1,04 9 10 CD;0D  108.9(C1) 158.5(C2) 103.7(C3)
¢ 8a 10a1 155.0(C4) 152.9(C5) 117.0(C6)
128.0(C7) 121.1(C8) 32.0,32.3(C9,C10)
0 43 OH 114.2(C4a) 122.5(C4b) 142.1(C8a)
144.0(C10a)

Landolt-Bornstein
New Series I11/35D2
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Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
CraH 1,0, CD;OD _ 107.8(C1) 157.9%(C2) 102.8(C3) [82Std]

157.2%(C4) 115.8(C5) 156.1(C6)
112.9(C7) 128.7(C8) 30.1,32.3(C9,C10)
115.1(C4a) 135.7(C4b) 129.9(C8a)
143.1(C10a)

C14H,0;4 CD;0D  107.7(C1) 157.0(C2) 102.8(C3)
156.4(C4) 129.9(C5) 113.6(C6)
155.8(C7) 115.0(C8) 31.3,31.8(C9,C10)
115.3(C4a) 126.7(C4b) 140.2(C8a)
141.8(C10a)

Ci4,H,05S CDCl;  150.6(C1) 124.4(C2/6) 130.4(C3/5)
132.4(C4) 145.0(C1') 124.8(C2'/6")
129.5(C3'/5") 131.5(C4") 165.9(CO)
52.5(CHs)

COOCH,
C1H,04 H,COCO CDCl;  137.0(C1) 139.3(C2) 121.7(C3)
8a OCOCH, 126.7(C4) 128.0(C5) 126.2(C6)
127.0(C7) 121.1(C8) 132.3(C4a)
3 127.8(C8a) 168.1(CO) 20.3(CH3)
a
5 4 1J(C3,H3)=164.8 'J(C4,H4)=162.0

'J(C5,H5)=159.8 'J(C6,H6)=160.2
'J(C7,H7)=160.2 'J(C8,H8)=161.0
2J(C2,H3)=3.6 2J(C3,H4)=0.4
2J(C4,H3)=2.0 2J(C5,H6)=1.2
2J(C6,H5)=1.8 2J(C6,H7)=0.4
2J(C7,H6)=0.6 *J(C7,H8)=1.8
2J(C8,H7)=0.9 *J(C1,H8)=5.0
3J(C1,H3)=5.7 *J(C2,H4)=11.7
3J(C4,H5)=4.6 *J(C5,H4)=4.5
3J(C5,H7)=6.8 *J(C6,H8)=8.7
3J(C7,H5)=8.5 *J(C8,H6)=6.7
3J(C4a,H3)=8.0 *J(C4a,H6)=6.3
*J(C4a,H8)=7.3 *J(C1,H4)=2.1
J(C5,H8)=1.5

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

6°C [ppm] / J[Hz] Ref.

C14H1204 8 OCOCH3 CDC13

Ci4H 1204 3 OCOCH, CDCl;,

LY
4a
> OCOCH,

C 14H 1204 OCOCH3 CDC13

Landolt-Bornstein
New Series I11/35D2

|75Grg]

147.1(C1) 113.9(C2) 147.5(C3)
116.5(C4) 127.8(C5) 127.1(C6)
126.0(C7) 121.2(C8) 134.2(C4a)
124.9(C8a) 169.9(CO) 20.9(CHy)

'J(C2,H2)=166.5 'J1(C4,H4)=165.0
'J(C5,H5)=160.0 'J(C6,H6)=160.8
'J(C7,H7)=161.1 'J(C8,H8)=164.3
2J(C1,H2)=4.1 *J(C3,H2)=4.6
2J(C3,H4)=4.6 *J(C5,H6)=1.2
2J(C6,H5)=1.6 “J(C6,H7)=0.4
2J(C7,H6)=0.6 “J(C7,H8)=1.6
2J(C8,H7)=0.3 *J(C1,H8)=5.0
3J(C2,H4)=5.6 *J(C4,H2)=4.6
3J(C4,H5)=4.6 *J(C5,H4)=4.6
3J(C5,H7)=6.8 *J(C6,H8)=8.5
*J(C7,H5)=8.3 *J(C8,H6)=7.0
*J(C1,H4)=1.5 *J(C5,.H8)=1.5
4J(C8,H5)=1.5

144.3(C1/4) 117.6(C2/3) 121.5(C5/8)
126.9(C6/7) 127.6(C4a/8a) 169.2(CO)
20.9(CH;)

1J(C2,H2)=164.4 'J(C5,H5)=163.0
'J(C6,H6)=161.0 *J(C1,H2)=5.6

2J(C2,H3)=0.5 2J(C6,H5)=1.5

2J(C8a,H7)=6.0 2J(C6,H7)=0.4

3J(C1,H3)=11.2 °J(C1,H8)=4.9

3J(C4,H5)=4.9 *J(C5,.H7)=7.5

3J(C6,H8)=8.4 *J(C8a,H2)=5.8

3J(C8a,H5)=7.0 *J(C5,H8)=1.9

4J(C8a,H3)=2.6

146.8(C1/5) 118.7(C2/6) 126.0(C3/7)
119.2(C4/8) 128.0(C4a/8a) 169.2(CO)
20.9(CH;)

'J(C2,H2)=162.8 'J(C3,H3)=162.7
'J(C4,H4)=163.2 2J(C1,H2)=3.7

2J(C2,H3)=1.3 %J(C3,H2)=0.3

2J(C3,H4)=1.1 2J(C4,H3)=1.4

*J(C1,H3)=8.5 *J(C1,H8)=4.5

3J(C2,H4)=8.7 *1(C4,H2)=7.4

3J(C5,H4)=4.5 *J(C8a,H2)=5.5

3J(C8a,H7)=8.1 *J(C8a,H4)=6.5

J(C1,H4)=1.5 *J(C8a,H3)=1.4

4J(C8a,H6)=2.9
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Gross formula

Structure Solvent

6°C [ppm] / J[Hz]

Ref.

C14H12()4

C14H12()4

H,COCO

H,COCO

8

5

8a

4a

Ly
4

8a

0COCH, CDCly

0COCH, CDCl

1y

4a
4

146.7(C1) 118.0(C2) 126.4(C3)
125.6(C4) 118.7(C5) 148.9(C6)
121.7(C7) 122.9(C8) 135.1(C4a)
124.8(C8a) 169.3(CO) 21.0(CHy)

'J(C2,H2)=162.5 'J(C3,H3)=162.0
'J(C4,H4)=161.3 'J(C5,H5)=162.7
'J(C7,H7)=164.2 'J(C8,H8)=163.2

2J(C1,H2)=3.8 2J(C2,H3)=1.2
2J(C3,H2)=0.3 2J(C3,H4)=0.9
2J(C4,H3)=1.0 2J(C6,H5)=4.2
2J(C6,H7)=3.4 *J(C7,H8)=0.8
2J(C8,H7)=0.3 *J(C1,H3)=8.9
3J(C1,H8)=4.5 *J(C2,H4)=8.5
3J(C4,H2)=6.9 *J(C4,H5)=5.4
3J(C5,H4)=4.7 *1(C5,H7)=4 3
3J(C6,H8)=11.2 *J(C7,H5)=5.4
3J(C4a,H3)=8.0 *J(C4a,H8)=7.0
3J(C8a,H2)=5.5 *J(C8a,H4)=6.3
3J(C8a,H5)=6.3 *J(C8a,H7)=7.9
*J(C1,H4)=1.6 *J(C5,H8)=1.0
J(C8,H5)=1.1 *J(C4a,H2)=2.7
4J(C4a,H7)=0.5 *J(C8a,H3)=1.0

146.3(C1) 118.8(C2) 125.2(C3)
125.6(C4) 129.2(C5) 121.9(C6)
149.0(C7) 112.3(C8) 132.5(C4a)
127.3(C8a) 169.2(CO) 20.9(CHy)

'J(C2,H2)=162.4 'J(C3,H3)=162.4
'J(C4,H4)=161.2 'J(C5,H5)=162.2
'J(C6,H6)=164.0 'J(C8,H8)=163.8

2J(C1,H2)=3.9 2J(C2,H3)=1.6
2J(C3,H2)=0.4 2J(C3,H4)=0.8
2J(C4,H3)=1.0 2J(C5,H6)=0.4
2J(C6,H5)=1.2 2J(C7,H6)=3.2
2J(C7,H8)=4.4 *J(C1,H3)=8.2
3J(C1,H8)=4.5 *J(C2,H4)=8.5
3J(C4,H2)=7.2 *J(C4,H5)=4.8
3J(C5,H4)=4.6 *J(C6,H8)=5.5
J(C7,H5)=11.1*J(C8,H6)=4.2
3J(C4a,H3)=7.5 *J(C4a,H6)=8.5
3J(C4a,H8)=6.0 *J(C8a,H2)=5.3
3J(C8a,H4)=6.2 *J(C8a,H5)=6.7
4J(C1,H4)=1.4 *J(C5,H8)=1.3
4J(C8,H5)=1.3 *J(C4a,H2)=3.3
4J(C8a,H3)=0.9 *J(C8a,H6)=0.9

|75Grg]

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

6°C [ppm] / J[Hz]

Ref.

C1H,,0, CDCI,

HCOCO  OCOCH,

Ci4H,04 8

C 14H 1204 OCOCH3 CDC13

C]4H13BI‘S CH CDC13

2! CH Br

Ci4H5CIS CDCl;

Cl

Landolt-Bérnstein
New Series I11/35D2

144.9(C1/8) 120.5(C2/7) 125.9(C3/6)
126.8(C4/5) 136.5(C4a) 120.9(C8a)
169.4(CO) 21.0(CHs)

'J(C2,H2)=162.5 'J(C3,H3)=163.4
4J(C4,H4)=162.3 *J(C1,H2)=-4.1
2J(C2,H3)=1.1 2J(C3,H2)=0.2
2J(C3,H4)=0.2 *J(C4,H3)=1.0
3J(C1,H3)=9.7 *J(C2,H4)=8.5
3J(C4,H2)=7.4 *J(C4,H5)=5.0
3J(C4a,H3)=9.0 *J(C8a,H2)=5.1
3J(C8a,H4)=6.2 *J(C1,H4)= 1.9
4J(C8a,H3)=0.9 *J(C4a,H2)=2.8

120.8(C1/4) 140.9(C2/3) 127.3(C5/8)
126.2(C6/7) 131.4(C4a/8a) 168.3(CO)
20.5(CH;)

'J(C1,H1)=163.2 'J(C5,H5)=160.6
'J(C6,H6)=160.3 *J(C2,H1)=4.9
2J(C5,H6)=0.3 2J(C6,H5)=1.6
2J(C6,H7)=0.3 *J(C1,H8)=5.0
3J(C4,H5)=5.0 *J(C2,H4)=8.2
3J(C5,H4)=4.5 *J(C5,H7)=6.8
3J(C6,H8)=8.3 *J(C8a,H7)=7.5
3J(C8a,H4)=4.7* *J(C8a,H5)=5.3"
‘J(C1,H4)=1.1 *J(C8a,H6)=0.4
J(C5,H8)=1.6

118.2(C1/8) 149.0(C2/7) 121.0(C3/6)
129.2(C4/5) 129.2(C4a) 134.2(C8a)
169.3(CO) 21.0(CH;)

'J(C1,H1)=162.7 'J(C3,H3)=164.0
'J(C4,H4)=161.5 *J(C2,H1)=4.3
2J(C2,H3)=3.4 2J(C3,H4)=0.3
2J(C4,H3)=0.3 *J(C1,H3)=4.5
3J(C1,H8)=5.3 *J(C2,H4)=10.7
3J(C3,H1)=5.2 *J(C4,H5)=4.7
3J(C4a,H3)=8.2 *J(C4a,H8)=6.4
’J(C8a,H4)=6.7 (C1,H4)=1.5
*J(C4,H1)=1.3 *J(C8a,H3)=1

137.3(C1) 127.1(C2/6) 131.8(C3/5)
118.1(C4) 129.9(C1") 143.8(C26")
128.5(C3"/5" 129.5(C4") 21.7(CHs)

136.6(C1) 126.8(C2/6) 129.0(C3/5)
130.4(C4) 130.1(C1") 143.8(C26")
128.6(C3Y/5" 129.5(C4") 21.8(CH;)

|75Grg]
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Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
Ci,H5FS CDCl;  133.0(C1) 127.5(C2/6) 115.9(C3/5) [95Per]
160.7(C4) 130.9(C1') 143.6(C2'/6")
\©\ 128.5(C3/5') 129.3(C4") 21.8(CHs)
'J(F,C4)=244.0 *J(F,C3)=22.0
J(F,C2)=7.7 *J(F,C1)=3.4
Ci4H;3N CDCl;  139.5(C1) 127.2(C2/6) 128.3(C3/5)
2 130.4(C4) 151.7(C1') 119.4(C26")
) 128.9(C3'/5") 123.2(C4") 165.3(C)
1" N= C\ 17.3(CHj3)
CiHisN CDCl;  135.2(C1) 139.4(C2) 129.0%C3)
H,C 2 131.8%(C4) 127.1(C5) 131.7%(C6)
153.8(C1") 121.6(C2'/6") 129.9(C3'/5")
CN= CH 126.5(C4") 160.0(CH) 19.5(CH;)
Ci4H ;3N CDCl;  136.6(C1) 128.7(C2/6) 128.7(C3/5)
131.2(C4) 151.2(C1") 131.9(C2")
130.3(C3") 125.6(C4") 126.7(C5")
N= CH 117.6(C6") 159.4(CH) n.r.(CH;)
2'5 '
Ci,Hi5N CDCl;  136.4(C1) 128.6(C2/6) 128.7(C3/5)
131.1(C4) 149.4(C1') 120.8(C2'/6")
) 129.7(C3'/5") 135.8(C4") 159.6(CH)
N=CH n.r.(CH3)
H,C
CHsNO CDCl;  124.9(C1) 159.6(C2) 111.2(C3)

132.7(C4) 120.9(C5) 127.5(C6)

152.8(C1") 121.1(C2'/6") 129.3(C3/5")

125.7(C4" 156.5(CH) n.r.(OCH;)

Landolt-Bornstein

New Series I11/35D2
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Gross formula Structure Solvent  §°C [ppm]/ J[Hz] Ref.
C4sH3NO OCH, CDCl; 130.2(C1) 131.3(C2/6) 114.9(C3/5) |80Buc|

163.3(C4) 153.4(C1") 121.7(C2/6")
129.9(C3"/5" 126.3(C4") 160.4(CH)

) 55.6(0CH;)
1' N=CH
Ci,H3sNO CDCl;  136.5(C1) 128.6(C2/6) 128.7(C3/5)
131.0(C4) 144.9(C1') 122.2(C2'/6")
) 114.4(C3'/5") 158.3(C4") 158.4(CH)
N=CH n.r.(OCHz)
17
H,CO
Ci,H5NOS H,CCONH CDCl;  120.1(C1) 139.8(C2) 120.9(C3)
b= 126.3(C4) 124.4(C5) 136.3(C6)
@s 135.6(C1") 130.9(C2'/6") 129.3(C3"/5")
\ 7 127.2(C4') 168.3(CO) 24.7(CHs)
C4H;3NOS S CDCl;  129.9(C1) 132.8(C2/6) 120.6(C3/5) 87Cha
11 137.4(C4) 136.6(C1') 129.8(C2'/6")
129.0(C3'/5") 126.5(C4") 168.4(CO)
24.5(CHj)
NHCOCH,
C1:H5NO,S CH, CDCl;  144.8(C1) 124.8(C2/6) 124.1(C3/5)
s 1 148.1(C4) 128.0(C1') 143.9(C2'/6")
I 128.8(C3'/5") 130.3(C4") 21.5(CH;)
2 "CH, NO,
CisH3NO; ON HC, CDCl;  150.1(C1) 130.5(C2/6) 128.9(C3/5)
2 125.5(C4) 149.1(C1') 138.4(C2")
0 125.7(C3") 120.7(C4") 133.4(C5")
I 114.8(C6") 16.2(CHs;)
H,C
Ci:H13NO; NO, CDCl;  150.3(C1) 130.3(C2/6) 128.9(C3/5)

126.0(C4) 162.6(C1') 114.8(C2/6")
126.0(C3"/5") 142.8(C4") 16.0(CH;)

H,C 2_CH

Landolt-Bérnstein
New Series I11/35D2
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
CiHyy 4 CDCl;  30.5(C1)23.0(C2) 23.3(C3) 25.7(C4)  [89Em|
5 122.8(C5) 125.8(C6) 124.7(C7)
: 4b 128.4(C8) 125.6(C9) 128.3(C10)
10a 131.5(C4a) 132.6(C4b) 132.1(C8a)
10 134.3(C10a)
9 8ayg
CiHys 1—2 CDCl;  30.5%(C1) 30.3%(C2) 118.9(C3) 126.7(C4
8a @ 2a 128.6(C5) 119.0°(C6) 126.2(C7)
8 3 119.2°(C8) 143.7(C2a) 136.1(C5a)
146.4(C8a) 139.5(C8b) 26.1(CH,)
5a 15.2(CH;)
6 ¢y,
CiHus U ol Ac-dg 138.3(C1) 129.2(C2/6) 129.0(C3/5)
7 135.4(C4) 141.7(C1') 129.2(C26")
128.5(C3'/5") 126.1(C4") 41.6(CH,)
4 CH, 21.0(CHj)
CiHyy I' cH—cp. | CS,/ 141.7(C1/1") 128.5(C2/2'/6/6")
@ : @ C.DsO  128.4(C3/3'/5/5") 126.0(C4/4") 38.1(CH,)
C4H,N,0,8 S CDCl;  140.1(C1/1') 124.8(C2/2'/6/6") 76Kre
H3CO@N// NN 114.1(C3/3'/5/5") 158.4(C4/4")
1 1 55.1(OCHs)
OCH
CHuN,S S CDCl;  143.7(C1/1') 123.2(C2/2/6'/6") 76K re
ch@N// \\1N 129.3(C3/3'/5/5") 136.6(C4/4") 21.1(CH;)
CH,
CiH.,0 CDCl;  30.3(Cl) 17.2(C2) 31.7(C3) 63.6(C4)
123.3(C5) 126.6(C6) 125.1(C7)
128.6(C8) 128.2(C9) 128.0(C10)
132.0(C4a) 132.4(C4b) 132.6(C8a)
135.3(C10a)
CiH.,0 CCly 139.0(C1/1') 128.0(C2/2'/6/6")

129.0(C3/3/5/5') 128.0(C4/4") 72.5(CH,)
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Gross formula Structure Solvent  §°C [ppm]/ J[Hz] Ref.
CraH 0 OCH,  Acds  I30.0CHIS78(C) TT10(C3) [78Nak]
1 128.0(C4) 120.9(C5) 130.7(C6)

141.7(C1" 129.3(C2'/6") 128.6(C3'/5")
126.1(C4" 36.2(CH,) 55.3(0CHs)

Ci,H,,0 CH, Ac-dg 133.8(C1) 130.3(C2/6) 114.4(C3/5)
(j @ 158.7(C4) 142.3(C1') 129.2(C2'/6")
128.9(C3'/5") 126.4(C4") 41.3(CH,)
4 OCH, 55.2(0CHs)

CH,,0 | CHHG CDCl;  154.6(C1/1") 130.7(C2/2") 126.3(C3/3")
122.4(C4/4") 128.1(C5/5") 117.1(C6/6")
15.5(CHs)

C,H,,0 CDCl;  150.5(C1) 131.0(C2/6) 129.0(C3/5)

, 124.5(C4) 157.2(C1") 114.4(C26"
@O ! 128.5(C3'/5") 120.7(C4") n.r.(2/6-CHs)
H,C
Ci4sH140, OH OH CDCl;  139.9(C1/1') 127.0(C2/2'/6/6")
CH CH 1 128.1(C3/3'/5/5") 127.9(C4/4') 79.1(CH,)
C4H,0, OH Ac-dg 129.4(C1) 149.3(C2) 116.9(C3) 78Na
CH,1 A2 112.4(C4) 153.6(C5) 116.2(C6)
141.7(C1') 129.4(C2'/6") 128.7(C3'/5")
126.2(C4") 36.3(CH,) 55.5(0CH3)
C1.H1,0, OH Ac-dg 127.9(C1) 144.6(C2) 147.6(C3)

H1 A2 ocH, 109.8(C4) 119.5(C5) 123.0(C6)
141.8(C1") 129.4(C2/6") 128.6(C3"/5")
126.1(C4") 35.9(CH,) 56.0(OCH;)

Ci4sH140, OCH, Ac-dg 133.2(C1) 130.2(C2/6) 115.8(C3/5)
156.0(C4) 134.6(C1') 130.2(C2/6")
114.2(C3'/5") 158.5(C4") 40.5(CH,)

55.2(0OCHs)
1!
HOQ
C1,H,,0, (CH,),CH__ O CDCl;  114.4(C1) 160.1(C2) 118.4(C3)
8 o [ 135.1(C4) 123.3(C5) 122.8(C6)
OH 126.8(C7) 128.2(C8) 127.7(C4a)
130.6(C8a) 212.1(CO) 38.6(CH)
o 18.8(CH;)

5 4
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C4H,05 HC CDCl;  169.0(Cl) 113.2%(C2) 133.4(C3) [97Han|
117.4(C4) 121.4(C5) 138.5(C6)
5 OH 112.7(C7) 158.2(C8) 143.9(C4a)
4a 8a 111.1%(C8a) 204.8(CO) 32.1(COCH3)
4 OH 22.0,25.3(3/6-CHs)
H,C COCH,
CisH14S CH, CDCl;  130.5(Cl) 143.9(C2/6) 125.6(C3/5)
s 2 129.3(C4) 138.0(C1') 128.9(C2'/6"
@? 1 128.5(C3'/5") 124.6(C4") 21.8(CHs)
H,C
Ci:HuS, Ho—S~ch CDCl, 137.2((:1/1:) 12?.2(C2/2‘/6/6:)
o1 2 128.2(C3/3'/5/5") 127.2(C4/4') 43.1(CH,)
C,H,sF § o, C(CHy; nr. 142.0(C1) 122.9(C2) 108.0(C3) 76Bull
a 158.2(C4) 121.8(C5) 125.0(C6)
125.6(C7) 127.0(C8) 125.5(C4a)
” 133.3(C8a) 35.5(C) 31.6(CHs)
> F 'J(F,C4)=254.3 *J(F,C3)=19.4
2J(F,C4a)=17.3 *J(F,C2)=8.7
3J(F,C5)=6.6 *J(F,C8a)=4.1 *J(F,C1)=5.1
‘J(F,C8)=2.0
CHisF 8 g, | nr 123.1(C1) 147.9(C2) 126.1(C3) 76Bull
C(CHy), 127.3(C4) 110.4(C5) 160.0(C6)
OO 116.1(C7) 130.6(C8) 132.8(C4a)
F n 130.9(C8a) 34.7(C) 31.2(CH;)
S04 J(F,C6)=249.7 *J(F,C5)=20.4
2J(F,C7)=25.5 *J(F,C4a)=10.2
3J(F,C8)=10.2 “J(F,C4)=5.1 *J(F,C2)=2.5
CisHsNS CDCl;  125.5(C1) 128.6(C2/6) 115.8(C3/5)
144.2(C4) 132.5(C1') 143.1(C2'/6")
128.2(C3'/5") 128.2(C4") 22.0(CHs3)
CisHye CDCl;  146.2(Cl1) 123.3(C2) 125.3(C3)
127.6(C4) 129.8(C5) 124.6(C6)
124.6(C7) 127.0(C8) 135.3(C4a)
131.7(C8a) 36.0(C) 31.9(CHs)
CisHig CDCl;  122.9(C1) 148.5(C2) 124.8(C3)

127.6(C4) 127.4(C5) 125.2(C6)
125.8(C7) 128.0(C8) 131.7(C4a)
133.4(C8a) 34.8(C) 31.3(CHy)

Landolt-Bornstein
New Series I11/35D2



2.4 Chemical shifts and coupling constants 225

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
Cratre CDCL,  131.2(C1/4) 125.2(C2/3) 124.2(C5/8)  [77Dal

134.5(C6/7) 131.2(C4a/8a)
19.1(1/4-CHs) 20.2(6/7-CHs)

CisHe CDCl;  135.6(C1) 131.3(C2) 134.0(C3)
122.4(C4) 133.2(C5) 126.1(C6)
128.0(C7) 132.0(C8) 134.5(C4a)
131.1(C8a) 25.9(1-CH;) 21.3(3-CHs)
20.2(5-CH3) 25.9(8-CH3)

C4Hys ccl, 125.3(C1) 136.5(C2) 113.1(C3) 75L1i
144.4(C4) 125.2(C5) 136.5(C6)
135.9(C7) 134.9(C8) 139.1*(C3a)
137.7%(C8a) 17.4(CH,CHs)
34.0(CH,CH3) 12.8(1-CH;) 24.1(4-CHs)

CisHe CDCl;  116.5(C1/3) 145.1(C2) 142.9(C4/8)
127.2(C5/7) 143.9(C6) 136.8(C3a/8a)
16.4(2-CHs) 24.7(4/8-CH,) 28.4(6-CHs)

CiHie CDCl;  126.8(C1) 136.6(C2) 114.7(C3)
144.8(C4) 125.6(C5) 145.6(C6)
127.7(C7) 146.9(C8) 136.8(C3a)
133.4(C8a) 19.7(1-CH;) 25.3(4-CHs)
28.3(6-CH3) 27.5(8-CHj)

Cy4Hyg 1 CDCl;  134.1(C1/4) 129.3(C2/3/5/6) 78Th
28.9(0lCH,) 23.4(BCH,)
'J(C1,H1)=152.3 'J(aCH,)=127.0

: 'J(BCH,)=127.5
CiHs 4 CDCl;  30.1(C1/8) 22.9(C2/7) 23.5(C3/6)
s 26.3(C4/5) 126.4(C9/10) 135.3(C4a/4b)
| 4b 134.3(C8a/10a)
10a ‘
10 Ra
9 8
C4HisN, (H,C),N  N(CH,), Ac-ds 151.3(C1/8) 113.5(C2/7) 126.0(C3/6)  [75Em2)

8 L, 122.5(C4/5) 138.7(C4a) 121.4(C8a)
OO 44.6(CHy)
4

a
5 4
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
Cy4Hy CDCl;  140.5(C1/4) 129.8(C2/3/5/6) [80Kan]
35.7(aCH,) 31.5(BCH,) 26.0(YCH,)
' 30.1(8CH,)
C4H50 0w, C(CH),  Neat 139.9(C1) 132.0(C2/6) 128.9(C3/5) 65Dhal
¢ 137.1(C4) 216.8(CO) 44.6(C) 28.8(CHs)
H30\©/CH3 20.6(2/6-CH;,4-CH3)
CH,
CiHa, CH, CD;CN  160.2(C1-7) 24.4(CH;)
H,C CH,
O
HC o, COs
Cy,H,,BrO C(CH,), CDCl;  152.8(C1) 138.1(C2/6) 127.8(C3/5)
112.7(C4) 34.4(C) 30.0(CHs)
1
Br OH
C(CH,),
C1:H,,ClO C(CH,), CDCl;  152.3(C1) 137.7(C2/6) 124.8(C3/5)
| 124.8(C4) 34.4(C) 30.0(CH3)
Cl OH
C(CH,),
CisHa 1_c(cH), CDCL  148.8(C1/2)
125.5,125.5,129.5,129.5(C2,C3,C4,C6)
37.6(C) 34.9(CHs)
2 "C(CH,),
CiHa 1 CDCl;  150.6(C1/3) 122.4(C4/6)
C(CH,), 122.2,127.6(C2,C5)
34.8(C) 31.5(CHs)
3
(H,0),C
CisHa» 1 CDCl;  147.8(C1/4) 124.8(C2/3/4/5) 34.1(C)
(H3C)3COC(CH3)3 31.4(CHs)
C1:H»0 C(CH,), CDCl;  153.9(C1) 139.1(C2/6) 124.3(C3/5)

OH

Q

C(CH,),

120.0(C4) n.r.(C) n.r.(CHs)
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Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
CraHeShh HC |_sich,), Neat 138.8(C1/4) 139.3(C2/5) 136.0(C3/6)  [16ScH]
ﬁ[ 0.5(SiCHs) 23.1(CHs)

(H,C),Si 2 CH,
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