244 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
C6HgN4Og DMSO-ds 144.8(C1/3/6/8) 120.6(C2/7) |81KaQI

383K 127.2(C4/5/9/10) 125.8(C3a/5a/8a/10a)
124.1(C10b/10c)

C16H7N;04 DMSO-ds 143.5(C1) 119.8(C2) 142.9(C3)
383K 124.5%(C4) 127.7(C5) 145.9(C6)
124.3%(C7) 129.9(C8) 134.0(C9)
123.6(C10) 125.7(C3a) 122.5(C5a)
133.2(C8a) 126.8(C10a) 122.9°%(C10b)
125.0°%(C10c)
C16HsN,0, DMSO-ds 141.2(C1/3) 119.1(C2) 120.7(C4/10)
383K 134.7(C5/9) 130.2(C6/8) 128.7(C7)
127.0(C3a/10a) 129.7(C5a/8a)
122.2*%(C10b) 125.0%C10c)

C16HsN,0, DMSO-ds 144.6(C1/6) 123.3(C2/7) 127.2(C3/8)
131.0(C4/9) 124.0(C5/10) 133.4(C3a/8a)
123.6(C5a/10a) n.r.(C10b) n.r.(C10c)

C16HgN,O, DMSO-ds 144.1(C1/8) 123.4(C2/7) 127.6(C3/6)

130.2(C4/5) 124.9(C9/10) 134.5(C3a/5a)
122.6(C8a/10a) n.r.(C10b) n.r.(C10c)
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Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
CroHoF CSy/ 158.0(C1) 114.0(C2) 126.9(C3) [12Be]

Ac-dg  128.4%(C4) 128.0%(C5) 126.8%(C6)
128.0(C7) 126.6°(C8) 129.3(C9)
120.6(C10) 129.1(C3a) 132.6(C5a)
132.6(C8a) 120.2(C10a) 127.2(C10b)
125.8(C10c)

J(F,C1)=251.1 J(F,C2)=22.2
2J(F,C10a2)=15.4 *J(F,C3)=8.2
3J(F,C10)=4.6 *J(F,C10b)=5.6
*J(F,C32)=3.0 *J(F,C10c)=3.7
‘J(F,C9)=2.4

CSy/Ac-dg 111.0(C1/3) 160.7(C2) 126.7(C4/10)  [77Hanl
128.8(C5/9) 125.8(C6/8) 125.8(C7)
133.0(C3a/10a) 130.4(C5a/3a)
121.5(C10b) 124.3(C10c)

Ci¢HoF

J(F,C2)=244.5 *J(F,C1)=22.8
*J(F,C32)=9.6 *J(F,C4)=3.9
*J(F,C10b)=0.8 *J(F,C5)=0.7
>J(F,C10¢)=0.9 °J(F,C5a)=1.4
J(F,C6)=1.0 *J(F,C7)=1.1

CSy/Ac-ds 126.0(C1) 126.2(C2) 118.3(C3) 77Han1
157.8(C4) 108.5(C5) 125.0(C6)
127.3(C7) 124.6(C8) 126.6(C9)
127.9(C10) 123.4(C3a) 130.9(C5a)
131.2(C8a) 131.1(C10a) n.r.(C10b)
122.2(C10c)

J(F,C4)=253.0 “J(F,C3a)=20.1
2J(F,C5)=20.0 *J(F,C3)=4.4
*J(F,C52)=9.7 *J(F,C2)=1.1 *J(F,C6)=6.1
“J(F,C10a)=3.2 *J(F,C10c)=0.6
>J(F,C1)=1.2 °J(F,C10)=0.4
>J(F,C8a)=1.3 J(F,C8)=2.6 “J(F,C9)=0.8

C 1 6H9F

CS,/Ac-dg 120.6(C1) 111.9(C2) 159.2(C3)
120.3(C4) 128.4(C5) 120.8(C6)
121.8(C7) 127.2(C8) 127.9(C9)
121.3(C10) 120.5(C3a) 133.1(C6a)
139.4(C6b) 138.9(C10a) 136.7(C10b)
133.9(C10c)

'J(F,C3)=257.4 %J(F,C2)=21.4
2J(F,32)=19.4 *J(F,C1)=8.0 *J(F,C4)=1.0
3J(F,C10¢)=6.7 *J(F,C5)=1.4
‘J(F,C10b)=2.8 “J(F,C62)=4.0
>J(F,C6)=1.5 *J(F,C6b)=2.1
SJ(F,C10a)=0.8 *J(F,C10)=1.0
J(F,C9)=0.6

C¢HoF
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246 2 Carbon-13 NMR of aromatic compounds

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

C1sHoNO, DMSO-ds 142.9(C1) 122.5(C2) 124.9(C3) [81Kap|
127.1(C4) 130.9(C5) 128.1(C6)
127.4%(C7) 127.6%(C8) 131.8(C9)
121.1(C10) 134.9(C3a) 130.9(C5a)
130.0(C8a) 124.0(C10a) 123.3*(C10b)
124.4%(C10c)

CieHyo CDCl;  124.6(C1/3/6/8) 125.5(C2/7)
127.0(C4/5/9/10) 130.9(C3a/5a/8a/10a)
124.6(C10b/10c)

'J(C1,H1)=158.9 'J(C2,H2)=158.8
'J(C4,H4)=158.2

CieHio CDCl;  121.3(Cl1) 132.5(C2/6) 128.7(C3/5)
129.5(C4) 81.7(Ca) 74.0(Cb)

CiHio CDCl;  124.6(C1/3/6/8) 125.5(C2/7)
127.0(C4/5/9/10) 130.9(C3a/5a/8a/10a)
124.6(C1b/10c)

CieHio Ac-dg 121.0(C1/6) 128.8(C2/5) 127.4(C3/4)
122.3(C7/10) 128.4(C8/9) 130.9(C3a)
137.6(C6a/10b) 140.1(C6b/10a)
132.9(C10c)

CieHio nr 129.7(C1/4/6/9) 128.6(C2/3/7/8)

114.7(C5/10) 143.6(C4a/5a/9a/10a)
123.6(C10a/10b)
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Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
Ci6Hyo CDCl, 126.1(C1/2) 125.8(C3/10) 127.4(C4/9) |79Han1|

126.8(C5/8) 137.0(C6/7) 138.2(C2a/10a)
134.8(C4a/8a) 126.6(C10b) 127.2(C10c)

CisHo nr. 128.7(C1/2/6/7) 133.7(C3/5/8/10) 75Gii
116.6(C4/9) 133.7(C2a/5a/7a/10a)

140.9(C10b/10c)

CieH ;0 2 Ac-dg 156.4(C1) 113.7(C2) 126.5(C3)
127.9(C4) 124.8(C5) 124.3(C6)

126.6(C7) 124.8(C8) 126.3(C9)

122.0(C10) 125.3(C3a) 132.4(C5a)

132.5(C8a) n.r.(C10a) 126.7(C10b)
125.7(C10c)

C16H100, 8 9q 1 CDCl;  136.4(C1/4) 133.8(C2/3) 128.6(C5/8)  [1Sie
N X CHO 127.7(C6/7) 129.5(C9/10) 130.9(C4a/9a)

132.0(C8a/10a) 192.4(CHO)

Ci6H 004 OCOCH, CDCl;  150.2(C1) 129.9(C2) 134.8(C3)
8 3a ” 9a 125.7(C4) 126.9(C5) 133.9(C6)
©i 134.3(C7) 127.2(C8) 181.8(C9)
182.4(C10) 135.2(C4a) 134.1(C8a)
IOaC 4a7, 124.9(C9a) 132.6(C10a) 169.6(CO)
21.2(CHj)

Ci6H 1004 H,COCO CDCl;  120.1(C1) 155.2(C2) 127.4(C3)
129.3(C4) 127.3(C5) 134.3(C6)
134.1(C7) 127.3(C8) 182.2(C9)
182.0(C10) 131.0(C4a) 133.4(C8a)
o= C9 10C o 135.2(C9a) 133.3(C10a) 168.5(CO)
21.0(CHj)
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248 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
CroH1o0s H,COCO CDCL,  154.4(Cl) 144.4(C2) 127.0C3) [77H5]

117.5(C4) 127.5%(C5) 135.0°(C6)
HO 4 134.2°(C7) 129.5(C8) 188.8(C9)
9 da 181.5(C10) 130.9(C4a) 133.6°(C8a)

o= 10c=0 117.5(C9a) 133.16(C10a) 168.2(CO)
20.6(CH)

CieH oS CDCl;  124.8(C2) 123.1(C3) 124.4(C4)
126.9(C5) 125.9(C6) 123.4(C7)
123.5(C8) 126.2(C9) 127.1(C10)
124.4(C11) 134.9(C3a) 128.7(C3b)
128.9(C7a) 128.5(C7b) 128.2(C11a)

136.5(C11b)

CieH N Ac-dg 120.4%(C1) 109.9(C2) 147.4(C3)
122.1(C4) 126.2(C5) 120.8(C6)
122.0(C7) 125.6(C8) 128.0(C9)
123.6%(C10) 121.4(C3a) 137.2(C6a)
138.7(C6b) 140.8(C10a) 125.7(C10b)

134.1(C10c)

CiHi N Ac-ds  144.2(C1) 114.3(C2) 127.1(C3) 75Em3
128.5(C4) 123.4(C5) 123.6(C6)
126.6(C7) 124.1(C8) 125.7(C9)
122.0(C10) 123.7(C3a) 133.2(C5a)
132.8(C8a) 116.6(C10a) 126.9(C10b)

126.4(C10c)

CDCl;  141.4(C1) 131.1(C2/6) 132.5(C3/5)
117.9(C4) 134.4(C1") 128.8(C26")
129.0(C3"/5" 128.6(C4") 188.7(CO)
121.1(Ca) 146.3(Cb) 115.9(CN)

CigHi1NO

C6H,NO; CDCl;  141.9(C1) 125.9(C2) 135.6(C3) 81 Berl
5 8 122.3(C4) 127.1(C5) 134.1(C6)
10a 8a 134.1(C7) 127.1(C8) 187.0(C9)
o-c10 9c=0 182.3(C10) 132.7(C4a) 133.7(C8a)
‘s % 117.4(C9a) 133.7(C10a) 169.7(CO)

4 NHCOCH, 25.7(CHy)
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2.4 Chemical shifts and coupling constants 249

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
Cy6H{NO; DMSO-dg 115.6(C1) 144.6(C2) 123.4(C3) [81Ber|

5 8 128.1(C4) 126.3(C5) 134.0*(C6)

10a 8a 133.9%(C7) 126.3(C8) 182.1(C9)

o-c10 9c=0 181.0(C10) 127.6(C4a) 133.0(C8a)

4a 9a 134.2(C9a) 133.0(C10a) 168.9(CO)

23.9(CHj)
4 1
NHCOCH,

CieHis CDCl;  n.r.(C1/2) 120.0(C3/10) 127.9(C4/9)
125.9(C5/8) 138.4(C6/7) 143.9(C2a/10a)
135.8(C4a/8a) 142.9(C10b) 127.2(C10c)

CigHis CDCl;  126.0(C1/8) 125.3(C2/7) 125.0(C3/6)
128.6(C4/5) 133.6(C9) 126.3(C10)
131.4(C4a/10a) 129.2(C8a/9a)
133.5(CH) 112.8(CH,)

CieHis CDCl;  128.7(C1) 126.7(C2) 126.5(C3)
122.5(C4) 123.0(C5) 126.4(C6)
126.6(C7) 124.6(C8) 134.6(C9)
124.6(C10) 130.2(C4a) 130.3(C4b)
130.5(C8a) 131.8(C10a) 135.0(CH)
117.5(CH,)

C6His CCly/ 122.8(C1/4/5/8) 126.5(C2/3/6/7) 73Giin3

CDCl;  132.4(C9/10) 131.4(C4a/8a/9a/10a)
42.8(CH)
CisH12N,O CDCl;  133.3(C1) 171.6(C2) 124.5(C3)

Landolt-Bornstein
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128.3(C4) 139.6(C5) 125.3(C6)
128.5(C7) 121.4(C8) 129.7(C4a)
127.7(C8a) 144.8(C1") 118.3(C2'/6")
129.2(C3"/5") 127.2(C4")

'J(C3,H3)=167.0 'J(C4,H4)=159.2
'J(C5,H5)=158.4 'J(C6,H6)=161.4
'J(C7,H7)=159.2 'J(C8,H8)=161.6
J(C2',H2")=163.1 'J(C3" H3)=161.6
'J(C4,H4")=162.1



250

2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure

Solvent

6"C [ppm] /J [Hz]

Ref.

C16H12N20

Ci6H;,0

Ci6H120

C16Hl202

CI6H1202

>

CDCl,

CDCl;

CDCl,

CDCl,

129.7(C1) 171.6(C2) 124.5(C3)
139.6(C4) 128.3(C5) 125.4(C6)
128.5(C7) 121.4(C8) 127.7(C4a)
133.3(C8a) 144.4(C1") 118.3(C2'/6’
129.2(C3"/5") 127.0(C4")

'J(C3,H3)=164.3 'J(C4,H4)=158.8
'J(C6,H6)=161.9 'J(C7,HT)=160.5
'J(C8,H8)=162.6 *J(C2,H4)=10.1
3J(C4,H5)=5.3 *J(C6,H8)=8.1
3J(C7,H5)=8.2 *J(C8,H6)=7.6

131.5(C1) 133.8(C2) 122.4(C3)
128.5(C4) 128.0(C5) 126.5(C6)
125.7(C7) 128.2(C8) 128.7(C9)
126.0(C10) 132.1(C4a) 131.9(C8a)

)

130.1(C9a) 133.0(C10a) 201.4(CO)

26.5(CHs)

124.3(C1/8) 126.7(C2/7) 125.4(C3/6)

128.8(C4/5) 136.7(C9) 128.2(C10)
131.1(C4a/10a) 126.6(C8a/9a)
169.9(CO) 33.8(CHs)

'J(C1,H1)=160.2 'J(C2,H2)=161.7
'J(C3,H3)=162.0 'J(C4,H4)=162.5
'J(C10,H10)=159.7 *J(C1,H3)=5.6
*J(C2,H4)=8.6 *J(C3,H1)=7.9
3J(C10,H4)=5.4

125.0(C1/8) 127.0(C2/7) 125.4(C3/6)

128.6(C4/5) 127.7(C9) 129.4(C10)
131.0(C4a/10a) 128.5(C8a/9a) n.r.(
n.r.(CHj)

'J(C1,H1)=161.2 'J(C2,H2)=161.4
'J(C3,H3)=161.9 'J(C4,H4)=161.1
'J(C10,H10)=159.6 *J(C1,H3)=6.1
J(C2,H4)=8.3 *J(C3,H1)=9.2
*J(C10,H4)=4.9

146.8(C1) 118.9(C2) 125.9(C3)
120.3(C4) 122.7(C5) 126.7(C6)
126.7(C7) 128.4(C8) 127.4(C9)
119.0(C10) 131.5(C4a) 129.7(C4b)

CO)

131.5(C8a) 124.6(C10a) 169.0(CO)

21.0(CHs)
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Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.

CiH1,0, CDCl;  121.4(C1) 126.1(C2) 130.0(C3) [94Han|
124.4(C4) 122.3(C5) 123.5(C6)
126.2(C7) 124.4(C8) 110.9(C9)
161.9(C10) 133.1(C4a) 128.8(C4b)
125.2(C8a) 124.5(C10a) 202.9(CO)
30.7(CHj)

CisH120, CDCl;  128.1(C1/4) 143.9(C2/3) 126.9(C5/8)
133.7(C6/7) 183.0(C9/10) 133.7(C4a/9a)
131.5(C8a/10a) 20.0(CH;)

Ci6H,,0, CDCl;  125.8(C1/5) 143.5(C2/6) 133.3(C3/7)
125.8(C4/8) 181.5(C9/10) 129.8(C4a/8a)
131.9(C9a/10a) 20.4(CHs)

C7H 504 CDCl;  132.7(C1) 108.2(C2) 148.0(C3)
151.5(C4) 107.7(C5) 121.4(C6)

' 134.7(C1') 128.7(C2'/6") 128.1(C3'/5")
Hcl a 130.2(C4") 187.9(CO) 124.4(Ca)
b \\QH 143.9(Cb) 101.6(0OCH,0)
1 C:O
20
/
—CH,

Cy6H1,04 ¢ O  ocH, CDCl;  162.6(C1) 104.6(C2) 164.6(C3) 78Berl
B2 ¢ ) 103.2(C4) 126.4(C5) 132.7(C6)
@9 134.1(C7) 127.1(C8) 180.9(C9)
NP 183.2(C10) 137.1(C4a) 136.0(C8a)

OCH
5 102 4a 3 116.0(C9a) 132.1(C10a) 56.4(1-OCH;)
0 55.8(3-OCH;)
C16H1,04 ¢ O och, CDCl;  153.8(C1/4)120.0(C2/3)126.0(C5/8) ~ [78Berl
8a (t 9a 5 132.9(C6/7) 182.9(C9/10) 122.6(C4a/9a)
9 133.9(C8a/10a) 56.6(0CHs)
10 3
10a’C" 4a
> 0 OCH,
Ci6H 204 CH, CDCl;  159.7(C1/5) 116.8(C2/6) 134.7(C3/7)
2

8 o 9 .. ©@
8a ¢ 9a
9
10
IOaﬁf 4a
Hco o ¢

Landolt-Bornstein
New Series 111/35D2

119.6(C4/8) 182.3(C9/10) 137.4(C4a/8a)
121.0(C9a/10a) 56.4(0OCHs)



252 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
C16H,04 H,CO cu, CDCL  159.7(C1/8) 118.4(C2/7) 133.9(C3/6) [78Berl]
8a 9a 119.2(C4/5) 182.9(C9) 184.9(10)
134.9(C4a/10a) 124.1(C8a/9a)
56.5(0CHj3)
10a C 4a
CieH1204 CDCl;  108.4(C1/4) 153.9(C2/3) 126.9(C5/8)

133.6(C6/7) 182.3(C9/10) 133.6(C4a/9a)

\
C . .
@i 9 D[ 128.4(C8a/10a) 56.4(0CHs)
10a

Ci6H 204 H,CO CDCl;  110.0(C1/5) 164.0(C2/6) 120.8(C3/7)
129.6(C4/8) 182.9(C9/10) n.r.(C4a/8a)
5 8 n.r.(C9a/10a) 55.9(OCHj;)
10a
0= c 10 9c 0
Ci6H1205 CDCl;  163.7(C1) 109.0(C2) 165.1(C3)
5 8 109.0(C4) 127.3(C5) 134.2(C6)
10a 8a 134.2(C7) 126.9(C8) 187.0(C9)
o0=c'10 9c=0 182.4(C10) 135.2(C4a) 133.6(C8a)
a2 % 108.6(C9a) 133.6(C10a) 94.0(0CH,0)
56.6(0OCH;)
H,COCH,0
CiHis CDCl;  124.5(C1/8) 125.6(C2/7) 125.0(C3/6)  [74Ma
129.5(C4/5) 136.8(C9) 125.8(C10)
132.0(C4a/10a) 129.4(C8a/9a) n.r.(CH,)
n.r.(CH3)
CigHus CDCl;  132.1(C1/4) 125.2(C2/3) 128.1(C5/8)
125.1(C6/7) 123.0(C9/10)
131.3(C4a/10a) 131.0(C8a/9a) 19.7(CHs)
CicHus CDCl;  134.1(C1/8) 125.4(C2/7) 124.9(C3/6)

126.3(C4/5) 118.7(C9) 127.1(C10)
131.4(C4a/9a) 130.9(C8a/10a) 19.7(CHs)

Landolt-Bornstein
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2.4 Chemical shifts and coupling constants 253

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
Ci6Hig 8 %a CDCly 126.9(C1/4) 135.3(C2/3) 128.0(C5/8) |9lsi€|

9 1
o CH; 124.7(C6/7) 124.7(C9/10) 131.3(C4a/9a)
131.3(C8a/10a) 20.4(CHs)
4a A CH,

510a 10

CigHus CDCl;  125.0(C1/4/5/8) 124.4(C2/3/6/7)
128.1(C9/10) 129.6(C4a/8a/9a/10a)
14.1(CH;)

CigHua CDCl;  141.0%C1/4) 143.6%(C2/3) 115.5(C5/8)
136.5(C6/7) 128.6(C4a/8a)
28.8°(1/4-0.CH,) 29.2°(2/3-0.CH,)
n.r.(6/7-a.CH,)

CieHus CDCl;  124.6C1/8) 125.8(C2/7) 128.4(C3/6)
133.9(C4/5) 126.4(C9/10) 130.4(C4a/4b)
135.6(C8a/10a) 22.6(4/5-CHs)

CigHus CDCl;  122.4(C1) 120.5(C2) 147.8(C3)
125.3(C4) 148.6(C5) 130.1(C6)
132.3(C7) 138.7(C8) 119.4(C9)
141.2(C10) 131.8(C2a) 155.7(C6a)
134.3(C10a) 148.4(C10b) 25.4(3-CH;)
27.7(5-CH;)

CieHys CDCl;  120.3(C1/2) 148.9(C3/10) 121.7(C4/9)
137.5(C5/8) 130.7(C6/7) 132.8(C2a/10a)
155.1(C6a) 148.2(C10b) 25.4(3/10-CH;)

C16H1,N,0, ¢ O NHCH, CDClL  146.9(C1/4)123.0(C2/3) 126.0(C5/8) ~ [91Bla

8a (\ 9a 132.0(C6/7) 182.4(C9/10) 109.9(C4a/9a)
9 2 120.2(C8a/10a) 29.4(CH;)
10
10aﬁ 4a
> 0 NHCH,
C16HN,04 Heo O nmu DMSO-dg 143.9(C1/4) 124.0(C2/3) 153.1(C5/8)  [91Ble
1 8a ¢ 9a L > 127.0(C6/7) 187.6(C9/10) 109.0(C4a/9a)
7 9 2 114.5(C8a/10a) 56.7(OCHs3)
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254 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
Ci6H140 OCH,CH, CDCl; 122.6(C1/8) 125.3(C2/7) 125.6(C3/6) |74Ma£|

128.7(C4/5) 151.8(C9) 122.1(C10)
132.8(C4a/10a) 125.1(C8a/9a) n.r.(CH,)

n.r.(CH3)
CieH1,0 CDCl;  135.6(C1) 129.2(C2/6) 130.2(C3/5)
143.3(C4) 134.9(C1") 128.6(C2'/6")
I 128.6(C3'/5") 128.3(C4') 189.4(CO)
c 121.9(Ca) 144.2(Cb) 21.6(CHs)
b\
/CH
H,C 1C\\o

CieH1,0 CH, CDCl;  138.3(Cl) 128.5(C2/6) 128.5(C3/5)
132.5(C4) 132.1(C1") 128.5(C2'/6")
129.6(C3'/5") 140.9(C4') 190.2(CO)

I 121.0(Ca) 144.7(Cb) 21.5(CHs)
HbC\\a
C
/
Ons
1 O
CieH1408 b a0 CDCl;  137.6(C1) 130.0(C2/6) 134.5(C3/5)
HC=CH-t—§ 124.0(C4) 134.0(C1') 128.9(C2'/6")
i 128.4(C3'/5") 130.6(C4') 188.3(CO)
124.1(Ca) 141.3(Cb) 21.3(CH3)
1
CH,

CisH140, 105.0(C1/4) 150.2(C2/3) 127.6(C5/8)
124.6(C6/7) 123.9(C9/10) 130.9(C4a/9a)
128.7(C8a/10a) 55.8(0CHs)

CiH140, 149.4(C1/4) 100.9(C2/3) 128.5(C5/8)  [76Gob
125.4(C6/7) 120.7(C9/10) 125.4(C4a/9a)
131.4(C8a/10a) 55.5(0CHs)

CieH1:0; 101.4(C1) 158.2(C2) 99.3(C3) 160.0(C4)R2Sto |

127.7(C5) 124.9(C6) 126.8(C7)
128.3(C8) 126.5,128.4(C9,C10)

115.7(C4a) 130.5(C4b) 131.8(C8a)
135.5(C10a) 55.2,55.5(2/4-OCHs)
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2.4 Chemical shifts and coupling constants
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Gross formula

Solvent

Structure

6"C [ppm] /J [Hz]

Ref.

Ci6H140,

Ci6H140,

Ci6H140,

CI6H1402

Ci6H 1405

Ci6H 1403

Landolt-Bérnstein
New Series I11/35D2

CDCl;
O

b HC\

CDCl,

DMSO-dg

HOOCCH,0

DMSO-dg

130.7(C1) 130.7(C2/6) 113.7(C3/5)
163.3(C4) 135.0(C1") 128.7(C26")
130.1(C3"/5" 128.2(C4") 188.1(CO)
121.8(Ca) 143.7(Cb) 55.3(0OCHs)

138.1(C1) 128.5(C2/6) 128.5(C3/5)
132.7(C4) 136.2(C1') 116.3(C2")
160.0(C3" 113.4(C4" 129.9(C5")
121.0(C6") 190.2(CO) 122.3(Ca)
144.6(Cb) 55.2(0OCH,)

138.5(C1) 128.4(C2/6) 128.4(C3/5)
132.5(C4) 127.6(C1") 130.2(C2/6")
114.4(C3"/5" 161.6(C4") 190.1(CO)
119.6(Ca) 144.6(Cb) 55.2(0OCHs)

122.1(C1/8) 125.7(C2/7) 126.7(C3/6)
122.5(C4/5) 143.9(C9/10) 128.6(C4a/4b)
129.1(C8a/10a) 60.8(OCH3)

130.1(C1) 127.8(C2/6) 114.6(C3/5)
157.3(C4) 137.2(C1") 126.3(C2/6")
128.5(C3"/5") 127.1(C4")

127.6(Ca) 126.0(Cb) n.r.(CO).n.r.(CH,)

114.0(C1) 166.5(C2) 101.0(C3)
166.0(C4) 107.6(C5) 131.1(C6)
134.6(C1'") 128.8(C2'/6") 128.4(C3'/5")
130.5(C4" 191.6(CO) 120.2(Ca)
144.2(Cb) 55.5(0CHs)

|76So!|

38W



256 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
C16H140;4 OCH, CDCl;  114.7(Cl) 163.7(C2) 118.7(C3) [90Par]
HO 136.1(C4) 123.0(C5) 129.6(C6)
3 128.2(C1') 113.4(C2") 147.2(C3")
150.4(C4') 111.8(C5") 118.8(C6")
e r 192.2(CO) 118.5(Ca) 145.4(Cb)
b \\C‘H 56.2(0CH3)
1 C\\O

CDCl;  104.1(C1) 158.2(C2) 101.9(C3)
155.2(C4) 154.1(C5) 116.5(C6)
127.0(C7) 120.6(C8)
126.3,129.3(C9,C10) 114.5(C4a)
118.8(C4b) 136.0(C8a) 134.2(C10a)
55.5,58.3(2/4-OCHs)

C16H14O3

CDCly/  101.9(C1) 159.4(C2) 99.5(C3)
CD;OD  157.4(C4) 129.5(C5) 111.7(C6)
154.0(C7) 116.8(C8)
127.4,127.8(C9,C10) 116.2(C4a)
124.4(C4b) 133.8(C8a) 134.3(C10a)
55.5,55.7(2/4-OCHs)

Ci6H140;

Ci6H 404 b 0 DMSO-ds 111.6(C1) 160.9(C2) 103.6(C3)
HO=CH-C 156.4(C4) 141.5(C5) 113.4(C6)
2 OH 134.8(C1') 129.1%(C2/6") 129.0°(C3"/5")
130.7(C4") 191.1(CO) 121.8(Ca)
143.7(Cb) 57.0(0CH;)

Ci6H;5CL0, OCH, CDCl;  130.5(C1/1") 131.0(C2/2/6/6")
113.5(C3/3'/5/5") 159.0(C4/4")
102.5(CCls) 69.7(CH) 55.0(0CHs)
17
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2.4 Chemical shifts and coupling constants 257

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
C oHysF CS,/Ac-dg 31.1(C1) 22.5(C2) 23.2(C3) 156.0(C4) [77Hanl

113.3(C5) 31.6(C6) 23.7(C7) 31.5(C8)
122.9(C9) 124.7(C10) 116.8(C3a)
136.2(C5a) 134.0(C8a) 133.2(C10a)
131.3(C10b) 127.2(C10c)
'J(F,C4)=242.1 2J(F,C5)=25.7
2J(F,C3a)=16.6 *J(F,C3)=3.6
3J(F,C5a)=8.7 *J(F,C10b)=6.8
*J(F,C6)=1.8 “J(F,C10a)=6.8
“J(F,C10c)=1.1 >J(F,C8a)=1.9
SJ(F,C10)=0.9 *J(F,C9)=2.4

CieHig 1 CDCl;  140.6(C1/2) 129.7(C3/6) 126.1(C4/5)
cOp ™ =
2

Ci¢Hig CDCl;  138.6(C1/3) 136.3(C2) 125.1(C4/6)

O 128.6(C5) 41.4(CH,)
3
1

CigHie CDCl;  139.4(C1/4) 132.8(C2/3/5/6) 35.7(CH,)
4
Ci¢Hig HC , CDCl;  136.4(C1/1') 135.4(C2/2") 130.0(C3/3"
1 127.2(C4/4") 125.8(C5/5") 125.2(C6/6")
C 127.6(CH) n.r.(CH;)
7\ i >
__ /T
2" CH,
Ci¢Hig HC_, HC=CH , CH, CDCl;  136.4(C1/1') 136.0(C2/2) 129.8(C3/3)
I 126.9(C4/4") 125.3(C5/5") 130.0(C6/6")
\ 129.3(CH) n.r.(CH3)
Ci6H1605 H,CO 2 CDCl;  126.6(C1/1') 156.7(C2/2") 110.6(C3/3")
{ 129.7(C4/4") 120.6(C5/5") 128.9(C6/6")
/A HC 123.5(CH) n.r.(OCH3)
C
e
OCH,
Ci6H1605 H,CO p CH=CH ocH, CDCL  126.3(C1/1) 157.0(C2/2) 110.5(C3/3)
T 1 5 128.3(C4/4") 120.0(C5/5") 129.9(C6/6")

125.5(CH) n.r.(OCH;)
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258

2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
Ci6H60, 9 10 CDCl;  104.9(C1) 159.3(C2) 97.7(C3) [82Sto]
%a 10a 158.3(C4) 127.8(C5) 125.9%(C6)

8 Q 1 126.1%(C7) 127.3(C8) 29.8,30.9(C9,C10)
O 4 OCH, 116.7(C4a) 132.7(C4b) 137.7(C8a)
a 141.7(C10a) 55.2,55.5(2/4-OCH3)
SH,CO
Ci6H,605 CD;0D  108.3(C1) 161.3(C2) 99.5(C3)
156.8(C4) 154.7(C5) 118.3(C6)
128.7(C7) 120.7(C8) 32.0,32.4(C9,C10)
116.4(C4a) 121.9(C4b) 142.0(C8a)
144.7(C10a) 55.9,57.7(2/4-OCH3)
Ci6H,405 CDCl;  105.0(C1) 158.6(C2) 97.7(C3)
157.7(C4) 129.2(C5) 112.9(C6)
153.5(C7) 114.4(C8) 29.9,30.7(C9,C10)
116.6(C4a) 125.6(C4b) 139.8(C8a)
140.7(C10a) 55.3,55.5(2/4-OCH3)
Ci6H,605 Ac-dg 130.3(C1) 128.4(C2/4) 116.3(C3/5)
157.8(C4) 131.9(C1'") 110.1(C2")
150.5(C3') 149.9(C4") 112.8(C5")
120.3(C6") 127.3(Ca) 126.5(Cb)
.0,56.1(OCH3)
C1eHiS: CDCl;  136.8(C1/3) 131.6(C2) 126.8(C4/6)
128.2(C5) 37.7(CH,)
Ci6Hi6Se, Se CDCl;  137.5(C1/3) 130.6(C2) 127.3(C4/6)
Cg b 130.3(C5) 22.1(CH,)
3
Se
CisHi6Ses CDCl;  137.6(C1/2) 128.6(C3/6) 131.4(C4/5)

27.8(CH.)
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2.4 Chemical shifts and coupling constants 259

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
Ci6Hy¢Se, : 1 CDCl;  137.7(C1/4) 129.1(C2/3/5/6) 32.2(CH,) [89Ho|
Se 2 Se
CigHi/N CDCl;  125.9(C1) 127.6(C2/6) 112.5(C3/5)
150.1(C4) 138.1(C1') 126.0(C2'/6")
I 128.5(C3'/5") 126.6(C4") 128.8(Ca)
b GH 124.4(Cb) 40.5(NCHs)
H\Ca
: 1
(CH,),N
CieHpyN CDCl;  131.4(C1) 139.5(C2/6) 130.6(C3/5)
140.6(C4) 154.2(C1") 121.5(C2'/6")
129.9(C3'/5") 126.3(C4') 161.5(C)

21.2(2/6-CHs) 21.3(4-CHs)

@

C1¢H;NOS : N CDCl;  133.5(C1) 128.4(C2/6) 120.8(C3/5)

135.2(C4) 131.2(C1") 143.7(C26")
126.6(C3"/5" 129.2(C4") 21.8(2'/6'-CH;)

168.3(CO) 24.3(COCH5;)
H,CCOHN
Ci6Hig | CDCl, 137.9(C1) 126.9(C2/6) 125.6(C3/5) 76Bull
O ' C(CH,), 149.8(C4) 140.6(C1") 126.9(C2'/6")
1 128.7(C3'/5") 126.9(C4") 34.5(C)
31.3(CHs3)
Ci6Hig H,C | 2/CH3 CCly 49.4(C1/2) 116.9(C3/8) 122.5(C4/7) 73Hu
H3C—\C—C—CH3 127.5(C5/6) 152.6(C2a/8a) 131.2(C5a)
8a| 8p |2a 134.6(C8b) 25.8(CHs)
90
5a

6 5
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260 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
CrfisN,0 OH  CDCL,  136.8(Cl) 1503(C2) 117.6(C3) e

N=N_1_L2 130.8(C4) 142.7(C5) 129.6(C6)
1 | ~ 150.5(C1'") 122.1(C2/6') 129.2(C3'/5")
_ 130.8(C4") 34.1(C) 31.3(CHs)

'J(C3,H3)=161.1 'J(C4,H4)=157.4
'J(C6,H6)=157.5 'J(C2'H2")=163.1
'J(C3',H3")=160.9 'J(C4’,H4")=161.4
'J(CH;)=125.6

Ci6H,1504 (H,C),CH 4 CDCl;  117.6(C1) 133.6(C2) 114.5(C3) 780'Br

CHO0. 88 ch, 151.8(C4) 113.1(C5) 160.4(C6)
OO 146.5(C7) 144.9(C8) 117.0(C4a)
o O 129.0(C8a) 199.2(CHO) 27.8(CHCH)

21.6(CHCH3) 21.6(2-CHs) 60.9(OCH;)

CHO OH
CieHao H,C CDCl;  128.4(C1) 136.5(C2) 129.5(C3) 76Bul
126.2(C4) 126.5(C5) 134.6(C6)
58 128.0(C7) 127.4(C8) 132.3(C4a)
4a 8a 131.6(C8a) 32.1(C) 29.5(CCH)
A O : 50.4(CH) n.r.(CH)
CH,C(CH,),
C16Hao (H,C),HC CDCl;  123.8(C1/5) 145.5(C2/6) 125.7(C3/7)  [00Maz
127.5(C4/8) 132.3(C4a/8a) 34.2(CH)
58 24.0(CHs)
4a 8a
Ty
CH(CH,),
Ci6Ha0 (H,C),HC CDCl;  122.1(C1) 145.7(C2) 123.5(C3)
127.6(C4) 123.7(C5) 146.2(C6)
58 126.0(C7) 128.1(C8) 132.5(C4a)
4a 8a 131.7(C8a) 72.7(C) 31.7(CCH3)
4 O 1 34.2(CH) 23.9(CHCH3)
C(OH)(CH,),
C16H2005 8 g | CDCl;  105.5(C1) 151.5(C2) 147.4(C3) 04Alz
OCH, 134.6(C4) 123.3(C5) 132.5(C6)
126.6(C7) 127.4(C8) 127.6(C4a)
H,C 4a OCH, 129.7(C8a) 26.6(CHCH;) 22.0(CHCHS)
CHiCH,), 21.1(6-CH3) 55.2(2-OCHj3) 60.9(3-
OCH;)

'J(C1,H1)=158 'J(C5,H5)=162
'J(C7,H7)=158 'J(C8,H8)=157
'J(2-OCH;)=144 'J(3-OCH;)=144
'J(CHCH;)=127 'J(CHCH;)=126
'J(6-CH;)=126
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Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
Ci6H00, (H,C),(OH)C CDCl;  122.0(C1/5) 146.4(C2/6) 123.8(C3/7)  [00Maz]
128.2(C4/8) 132.0(C4a/8a) 72.7(C)
5 ' g 31.7(CHs)
4a 8a
)
C(OH)(CH,),
Ci6H, 05P 0 Ac-dg 126.5(C1) 135.8(C2) 129.6(C3) 77Em1
1. P(OCH,CH,), 127.6(C4) 128.7(C5) 125.2(C6)
8 g2 - 126.3(C7) 125.3(C8) 133.1(C4a)
3 133.2(C8a) 27.7(PCH,) 62.1(CH,CH3)
16.5(CH,CHj3) 20.9(2-CH3)
5 48y
C16H240, (H,0),C CDCl;  118.8(C1) 160.1(C2) 138.1(C3)
| 131.4(C4) 140.1(C5) 124.4(C6)
COCH, 205.2(C0) 27.1(COCH3)
35.2,34.3(3/5-C) 31.4,29.4(3/5-C(CH3)
(H,0),C 20H
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