2.4 Chemical shifts and coupling constants 43
Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
CsH,CL0, cl DMSO-ds 134.2(C1/2) 129.1(C3/6) 133.2(C4/5)  [82Fif|
cl 1_COOH 164.8(CO)
Cl 2 "COOH
Cl
CsH,F,0, F DMSO-dg 118.1(C1/2) 144.9(C3/6) 141.4(C4/5)
. | _COOH 162.7(CO)
F 2 "COOH
F
C3H,CIF;0 | CsDs 136.5(C1) 131.6(C2/6) 126.0(C3/5)
gc@coa 136.5(C4) 123.7(CF5) 167.3(CO)
'J(F,C)=272.7 *J(F,C4)=33.0
3J(F,C3)=3.8 *J(F,C1)=1.3
CgH,4CINO 1 CDCl;  134.3(C1) 134.6(C2) 113.8(C3)
cocl 138.2(C4) 130.3(C5) 134.9(C6)
117.1(CN) 166.8(CO)
NC 3
CsH,CINO 1 CDCl;  136.6(C1) 131.5(C2/6) 132.7(C3/5)
Nc@—coa 118.6(C4) 117.2(CN) 167.2(CO)
CsH,CLO, cl DMSO-dg 129.1(C1/2) 134.1(C3/6) 132.3(C4/5)
1 _COOH 165.9(CO)
2 "COOH
Cl
CgH,CLO, cl 1 _COOH DMSO-dg 133.0(C1/2) 130.4(C3/6) 133.8(C4/5)
:@i 166.6(CO)
Cl 2 "COOH
CsH,F,0, F DMSO-dg 122.7(C1/2) 155.1(C3/6) 120.1(C4/5)
1 _COOH 164.4(CO)
2 "COOH
F
CsH,F,0, F 1 _cood  DMSO-dg 130.8(C1/2) 118.3(C3/6) 150.5(C4/5)
D[ 166.9(CO)
F 2 "COOH
CgH,F3N CDCl;  132.1(C1) 129.1(C2) 113.6(C3)

Landolt-Bornstein
New Series I11/35D2

u\©
@]
e

135.4(C4) 130.0(C5) 129.6(C6)
117.4(CN) 123.0(CF;)

J(F,C)=272.5 J(F,C1)=33.7
3J(F,C2)=3.9 *J(F,C6)=6.2 *J(F,C4)=1.2



44 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §"C [ppm] /J [Hz] Ref.
CsH4F3N | CDCl;  134.6(C1) 126.2(C2/6) 132.8(C3/5) [89Exn|
NCOCF3 116.2(C4) 117.5(CN) 123.1(CF5)

'J(F,C)=273.0 2J(F,C1)=33.3

3J(F,C2)=3.7
CsH4F;NO 1_CF, CeDs 124.6(C1) 131.6(C2) 127.1(C3)

133.1(C4) 125.7(C5) 126.7(C6)

123.7(CF5)

2 "NCO

'J(F,C)=272.3 J(F,C1)=30.8
3J(F,C6)=5.2 *J(F,C4)=1.3

CsH.Fg CDCl;  132.4(C1/3) 122.9(C2) 129.1(C4/6)
QCF3 130.1(C5) 124.1(CFs)
e 'J(F,C)=270 *J(F,C1)=33.3 *J(F,C2)=3.9
’ 3J(F,C6)=3.8 *J(F,C4)=1.2
CgH,Fg | CDCl;  134.5(C1/4) 126.0(C2/3/5/6)
gc@cg 123.7(CF;)
'J(F,C)=272.1 *J(F,C1)=33.8
3J(F,C2)=4.0
CsHuN, . CDCl;  114.1(C1/3) 135.4(C2) 136.0(C4/6)
QCN 130.4(C5) 116.6(CN)
NC 3
CsHIN, 1 CDCl;  116.8(C1/4) 132.8(C2/3/5/6)
NCOCN 117.0(CN)
CsHsClO, 1 _COOH DMSO-ds 130.1(C1) 130.1(C2) 136.2(C3)
133.5(C4) 130.4(C5) 128.8(C6)
167.3(1-CO) 166.0(2-CO)
2 "COOH
Cl
CsH<ClO, 1 _cooH DMSO-ds 131.1(C1) 135.5(C2) 128.2(C3) S2Fif
135.9(C4) 130.8(C5) 130.8(C6)
167.7(1-CO) 167.7(2-CO)
Cl 2 "COOH
CsHsCLO;4 cl cl Ac-dg 124.5(C1) 130.4(C2) 145.5(C3)
153.7(C4) 121.9(C5) 132.2(C6)
HO ! cno 188.1(CHO) 62.0(0CHs)
H,CO aRel
CsHsFO, 1 _COOH DMSO-dg 130.8(C1) 124.8(C2) 158.4(C3) 82Fif
119.9(C4) 125.8(C5) 131.3(C6)
165.9(1-CO) 166.1(2-CO)
2 "COOH
F
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2.4 Chemical shifts and coupling constants 45
Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
CsHsFO, 1 _COOH DMSO-ds 128.5(C1) 136.8(C2) 115.4(C3) [82Fif
163.3(C4) 117.5(C5) 131.8(C6)
167.6(1-CO) 168.0(2-CO)
F 2 ~COOH
CsHsF50 . CDCl;  136.7(C1) 126.3(C2) 131.7(C3)
CHO 130.8(C4) 129.7(C5) 132.7(C6)
n.r.(CHO) n.r.(CF5)
F,C 3
CsHsF50, 1 DMSO-dg 135.0(C1) 130.4(C2/6) 125.6(C3/5) 77New
gc@com 133.2(C4) 124.1(CF3) 166.6(CO)
J(F,C)=272.5 *J(F,C4)=32.1
3J(F,C2)=3.8 J(F,C1)=1.4
CgHsNO . CDCl;  136.8(C1) 113.5(C2) 133.4(C3)
CHO 134.4(C4) 134.4(C5) 130.1(C6)
n.r.(CN) n.r.(CHO)
2 CN
CsHsNO | CDCl;  136.8(C1) 133.1(C2) 113.7(C3)
CHO 137.2(C4) 130.0(C5) 133.2(C6)
n.r.(CHO) n.r.(CN)
N 3
CsHsNO | CDCl;  138.9(C1) 129.8(C2/6) 133.0(C3/5)
NCOCHO 117.7(C4) 117.7(CN) n.r.(CHO)
CsHsNOSSe CDCl;  137.5(C1) 133.2(C2) 134.3(C3) 83Lla
! cho 126.3(C4) 135.7(C5) 131.1(C6)
192.9(CHO) n.r.(CN)
2 SeSCN
CsHsNOSe CDCl;  132.5(C1) 129.6(C2) 135.1(C3) 83Lla
! cho 127.6(C4) 135.6(C5) 130.1(C6)
192.7(CHO) 103.9(CN)
2 SeCN
CsHsNOSe, CDCl;  134.1(C1) 133.5(C2) 135.3(C3) 83Lla
L cno 127.8(C4) 137.7(C5) 130.7(C6)
192.8(CHO) n.r.(CN)
2 Se,CN
CsHsNO, | CDCly/  132.5(C1) 133.4(C2) 112.6(C3)
COOH  DMSO-dg 135.6(C4) 129.4(C5) 133.8(C6)
118.0(CN) 166.3(CO)
NC 3
CsHsNO, X CDCly/  135.0(C1) 130.3(C2/6) 132.1(C3/5)
NC@COOH DMSO-ds 115.9(C4) 118.1(CN) 166.8(CO)
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46 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
CHsNO; | co CDCL,  1282(Cl) 146.1(C2) 105.0(C3) ooDin]

O
/
AN
O 2 "NO

2

CsHs II 1 CDCl,
2
CgHs CCly/
@CCH CeDi,
CsHClL,03 Cl Ac-dg
1
HOAQCHO
ned 2
C8H6C1203 Cl AC-d6
1
HOQCHO
Heo 2
CsHeCLO5 cl Cl Ac-dg
1
HO‘Q*CHO
H,CO °
C3HeCI3NO, 1 Neat
OZN@CHZCG}
CsHgCI;NO;3 X Neat
OZN@CH(OH)CO}
CgH¢CI4N,0, Cl Cl CDCl;

N(CH,),

e
|

Cl 201

CsHgNO 1 CDCl;
EaWa
“Now
C8H6N20 1 CDC13
@—COCHNZ

151.5%(C4) 152.2%(C5) 107.5(C6)
n.r.(CHO) n.r.(CH,)

146.3(C1/2) 122.2(C3/6) 126.5(C4/5)

133.0(CH)

122.5(C1) 132.0(C2/6) 127.9(C3/5)
128.2(C4) 83.5(C) 77.1(CH)

'J(BC,H)=250.9

126.7(C1) 131.6(C2) 146.4(C3)
154.2(C4) 121.9(C5) 126.8(C6)
188.0(CHO) 62.0(OCHs)

123.6(C1) 132.7(C2) 145.3(C3)
156.6(C4) 118.6(C5) 133.7(C6)
188.2(CHO) 61.5(0CHs)

126.5(C1) 109.9(C2) 148.5(C3)
151.2(C4) 120.7(C5) 131.0(C6)
188.7(CHO) 57.3(OCHs)

139.9(C1) 132.5(C2/6) 123.2(C3/5)
146.5(C4) 58.9(CHs,) 100.0(CCls)

142.0(C1) 130.3(C2/6) 122.6(C3/5)
148.2(C4) 83.1(CH) 101.9(CCl,)

150.0(C1) 133.2(C2/6) 124.1(C3/5)
145.8(C4) 42.0(CHs)

135.3(C1) 127.3(C2/6) 125.8(C3/5)
n.r.(C4) 149.2(C=N) n.r.(CFs)

136.7(C1) 126.8(C2/6) 128.7(C3/5)
132.7(C4) 186.4(CO) 54.2(CH)

92K ol

92Kol

77Alb
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2.4 Chemical shifts and coupling constants 47
Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
CsHoN,O : DMSO-ds 135.4(C1) 131.5%(C2) 112.9(C3) [79Dan|
Qu 133.5(C4) n.r.(C5) 131.2%(C6)
\NOH 147.5(CH=N) n.r.(CN)
3
NC
CsHgN,O . CDCl;  137.9(C1) 127.5(C2/6) 133.0(C3/5)
NC QU 111.8(C4) 146.9(C=N)
\NOH
CsHgN,0;4 . CDCl;  152.0(C1) 139.8(C2) 106.9(C3)
OCH, 124.8(C4) 132.5(C5) 118.0(C6)
57.0(0CH;) 118.2(CN)
NE 2 No,
CsHgN,04 | CDCl;  155.9(C1) 139.4(C2) 129.4(C3)
NC OCH, 103.8(C4) 137.9(C5) 115.0(C6)
57.2(0OCH;) 116.8(CN)
2 \No,
CsH40, | CDCl;  137.0(C1/3) 130.8(C2) 134.5(C4/6)
QCHO 129.8(C5) n.r.(CHO)
OHC 3
CsHeO,4 I _COOH DMSO-dg 133.3(C1/2) 128.8(C3/6) 131.2(C4/5)
C[ 168.2(CO)
2 "COOH
CsHO,4 . DMSO-dg 131.5(C1/3) 130.2(C2) 133.3(C4/6)
Qcoon 128.9(C5) 166.7(CO)
COOH 3
CsHeO,4 1 _cood DMSO-dg 134.9(C1/4) 129.8(C2/3/5/6)
/©/ 167.0(CO)
HOOC
CsH,Br | CCl, 139.5(C1) 129.1(C2) 122.7(C3)
C 130.5(C4) 129.6(C5) 124.5(C6)
5 “en, 135.5(CH) 114.9(CH,)
Br
CsH,BrO : DMSO  143.9(C1) 132.0(C2) 123.5(C3) 71 Miy]
COCH, 136.7(C4) 132.0(C5) 128.7(C6)
‘ n.r.(CO) n.r.(CHs)
Br 3
CDCl;  126.9(C1) 135.8(C2/4) 132.3(C3/5)

CgH;BrOS |
Br—@SCOC&

Landolt-Bornstein
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124.0(C4) 193.1(CO) 30.1(CHs)
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
CsH,BrOSe CDCl;  145.6(Cl) 132.1(C2) 131.1(C3) [83L1a]
! COCH, 126.2(C4) 134.6(C5) 130.0(C6)
’ 200.2(CO) 23.5(CH3)
2 SeBr
CsH,BrO, | CDCl;  148.3(C1) 116.3(C2) 133.4(C3)
OCOCH, 127.4(C4) 128.6(C5) 123.8(C6)
n.r.(CO) n.r.(CH3)
2
Br
CsH,BrO, . CDCl;  151.1(C1) 125.1(C2) 122.3(C3)
OCOCH, 129.0(C4) 130.4(C5) 120.4(C6)
n.r.(CO) n.r.(CH;)
Br 3
CsH,BrO, 1 CDCl;  132.1(C1) 132.6(C2) 122.4(C3)
COOCH, 135.8(C4) 129.9(C5) 128.1(C6)
165.7(CO) 52.4(0OCHs)
B 3
T
CsH,BrO, X CDCl;  129.1(C1) 131.1(C2/6) 131.7(C3/5)
Br—@CQOCH3 128.0(C4) 166.3(CO) 52.2(0CHs)
CsH,BrO,Se CDCl;  140.2(C1) 124.6(C2) 130.0(C3) 83Lla
! COOCH, 126.0(C4) 134.3(C5) 129.3(C6)
170.0(CO) 53.7(0OCHs3)
2 SeBr
CsH,BrO; X Ac-dg 128.0(C1) 123.7(C2) 146.5(C3) 92K ol
HO CHO 158.2(C4) 117.4(C5) 127.7(C6)
190.8(CHO) 61.3(OCH3)
H,CO 2 Br
CsH,BrO; Br Ac-dg 131.2(C1) 110.5(C2) 149.7(C3) 92K ol
. 150.9(C4) 109.7(C5) 130.0(C6)
HO CHO 188.6(CHO) 57.3(OCHs)
H,CO :
CsH,BrO; OHC. 1 3 _ocH, Acds 127.1(C1) 112.3(C2) 149.1(C3) 92K ol
154.5(C4) 120.8(C5) 120.8(C6)
190.7(CHO) 56.9(0CHs)
Br OH
CsH,Cl | cCl, 139.2(C1) 126.1(C2) 134.6(C3) 83Rey]
cH 127.6(C4) 129.3(C5) 124.0(C6)
“eH 135.6(CH) 114.8(CH,)
3 2
Cl
CsH,C10 CDCl;  138.9(C1) 131.1(C2) 129.4(C3)

0

Q

COCH,

131.9(C4) 126.9(C5) 130.5(C6)
n.r.(CO) n.r.(CH3)
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2.4 Chemical shifts and coupling constants 49
Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
CsH,CIO | CDCl;  138.6(Cl) 128.3(C2) 134.8(C3) [86Brol
COCH, 132.9(C4) 129.9(C5) 126.3(C6)
n.r.(CO) n.r.(CH3)
o3
CsH,CI1O | Neat 135.6(C1) 130.1(C2/6) 130.1(C3/5) 65Dha
CIOCOCH3 139.2(C4) 196.8(CO) 25.8(CH;)
CsH,ClOS CDCl;  126.3(C1) 135.6(C2/4) 129.4(C3/5)
c1@scom3 135.8(C4) 193.3(CO) 30.2(CH)
CsH,CIOSe CDCl;  149.6(C1) 131.7(C2) 131.0(C3) 83L1
! COCH, 125.9(C4) 134.6(C5) 127.4(C6)
200.6(CO) 23.6(CHs)
2 SeCl
CsH,ClO, X CDCl;  130.3(C1) 133.8(C2) 131.2(C3)
COOCH, 132.6(C4) 126.7(C5) 131.5(C6)
n.r.(CO) n.r.(OCHj5)
2 Cl
CsH,ClO, | CDCl;  147.1(C1) 127.3(C2) 130.4(C3)
OCOCH, 127.2(C4) 127.9(C5) 123.9(C6)
n.r.(CO) n.r.(CH3)
2 Cl
CsH,CIO, . CDCl;  131.9(C1) 129.7(C2) 134.6(C3)
COOCH, 132.9(C4) 129.7(C5) 127.7(C6)
165.8(CO) 52.4(0CH;)
a’
CsH,ClO, CDCl;  151.5(C1) 122.5(C2) 133.6(C3) 78Cal
10coc143 126.1(C4) 131.1(C5) 121.0(C6)
n.r.(CO) n.r.(OCHj3)
a3
CsH,ClO, 1 CDCl;  128.7(C1) 131.0(C2/6) 128.7(C3/5)
Cl—@COOCH3 139.4(C4) 166.2(CO) 52.2(0OCH;)
CsH,ClIO, | CDCl;  149.5(C1) 124.0(C2/6) 129.6(C3/5) 78Call
Cl%i»OCOCH3 130.2(C4) n.r.(CO) n.r.(OCHz)
CsH,ClO; | Ac-dg 127.0(C1) 133.2(C2) 145.4(C3)
HO CHO 158.1(C4) 116.6(C5) 127.0(C6)
188.8(CHO) 61.4(OCH3)
H,CO ol
CsH,ClO;4 cl Ac-dg 130.5(C1) 110.0(C2) 150.1(C3)
. 150.0(C4) 121.3(C5) 126.9(C6)
HO CHO 190.8(CHO) 57.8(OCH3)

Landolt-Bornstein
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §“C [ppm] /J [Hz] Ref.
CsH,ClO; OHC._1_~3 _OCH, Ac-ds 126.0(C1) 111.6(C2) 148.3(C3) [92Kol|
154.2(C4) 117.6(C5) 132.4(C6)
188.6(CHO) 56.9(0CH;)
CsH,C10,S X CDCl;  132.1(Cl) 128.1(C2) 144.8(C3)
COOCH, 130.7(C4) 130.1(C5) 135.9(C6)
164.6(CO) 52.9(0OCH;)
Clo,S 3
CsH,Cl0,S 1 CDCl;  136.1(C1) 130.8(C2/6) 127.1(C3/5)
Clozs@COOCH3 147.5(C4) 164.9(CO) 53.0(0CH3)
CsH,CL3N,0, Cl CDCl;  153.1(Cl) 125.2(C2) 127.0(C3)
142.8(C4) 124.5(C5) 118.4(C6)
1
ON N(CH,), 43.1(CH3)
o ?a
CsH,CL5N,0, CDCl;  151.5(C1) 134.8(C2) 126.0(C3)
144.0(C4) 125.3(C5) 131.5(C6)
N(CH3)2 42.4(CH3)
CsH;F 1cg CDCl;  124.6(C1) 160.0(C2) 114.4(C3)
S 126.3(C4) 123.1(C5) 128.1(C6)
128.6(CH) 115.3(CH,)
'J(F,C2)=252.4 *J(F,C1)=12.4
2J(F,C3)=21.3 *J(F,C4)=3.6
3J(F,C6)=9.0 *J(F,CH)=4.7 *J(F,C5)=3.5
*J(F,CH,)=5.3
CsH.F CDCl;  140.2(C1) 112.3(C2) 163.4(C3)
114.0(C4) 129.5(C5) 121.8(C6)
135.9(CH) 114.1(CH,)
'J(F,C3)=248.2 2J(F,C2)=21.8
ZJ(F,C4)=21.3 *J(F,C1)=8.3
3J(F,C5)=8.3 *J(F,C6)=2.6 *J(F,CH)=2.4
CsH;F CDCl;  133.3(C1) 127.0(C2/6) 114.4(C3/5)
F@C 162.0(C4) 135.2(CH) 112.3(CH,)
\CH2 'J(F,C4)=249.7 *J(F,C3)=21.1
3J(F,C2)=8.1 *J(F,C1)=3.3
J(F,CH,)=1.9
CsH,FO | CDCl;  139.1(C1) 114.8(C2) 162.7(C3)
COCH, 120.0(C4) 130.2(C5) 124.1(C6)
n.r.(CO) n.r.(CH3)

Landolt-Bornstein
New Series I11/35D2
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Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
CsH,FO | Neat 134.2(C1) 131.1(C2/6) 115.5(C3/5) [72Miy]|
F@coom 165.8(C4) n.r.(CO) n.r.(CHs)
CsH,FOS CDCl;  123.2(C1) 136.5(C2/4) 116.4(C3/5)
F@SCOCH3 163.4(C4) 193.9(CO) 30.0(CH;)
'J(F,C4)=250.3 2J(F,C3)=22.1
3J(F,C2)=8.6
CsH,FO, 1 CDCl;  132.4(C1) 116.5(C2) 162.6(C3)
COOCH, 120.0(C4) 130.0(C5) 125.3(C6)
S 166.0(CO) 52.4(0CH;)
F LJ(F,C3)=247.3 2J(F,C2)=23.0
ZJ(F,C4)=21.3 *J(F,C1)=7.5
3J(F,C5)=7.7 *J(F,C6)=3.2
CsH,FO, 1 CDCl;  126.5(C1) 132.1(C2/6) 115.5(C3/5)
F@coocm 165.8(C4) 166.1(CO) 52.2(0OCHs)
'J(F,C4)=253.8 “J(F,C3)=22.0
3J(F,C2)=9.3 *J(F,C1)=2.9
CsH,FO, . CDCl;  151.4(C1) 109.7(C2) 162.8(C3)
OCOCH, 112.8(C4) 130.1(C5) 117.3(C6)
n.r.(CO) n.r.(CH3)
/3
CsH;FO, | Neat 146.4(C1) 123.3(C2/6) 115.9(C3/5)
F—@—OCOCHS 160.4(C4) n.r.(CO) n.r.(OCHj;)
CsH;FO,S X CDCl;  133.6(C1) 130.0(C2) 134.1(C3)
COOCH, 132.2(C4) 129.6(C5) 136.3(C6)
164.6(CO) 52.9(OCHs)
FO,S 3
CsH,FO,S CDCl;  136.6(C1) 130.7(C2/6) 128.5(C3/5)
FOZS@COOCH3 137.0(C4) 164.9(CO) 53.0(0OCH3)
CgH,F;0 | CDCl;  159.7(C1) 110.8(C2) 131.8(C3)
OCH, 117.4(C4) 129.9(C5) 117.6(C6)
n.r.(CF3) n.r.(OCH3)
FC >
CgH;10, X CDCl;  132.0(C1) 138.4(C2) 93.8(C3)
COOCH, 141.7(C4) 130.0(C5) 128.7(C6)
165.4(CO) 52.3(0OCH;)
I 3
CsH;10, CDCl;  129.7(C1) 131.0(C2/6) 137.7(C3/5)

Landolt-Bornstein
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
CsHN CDCl;  130.1(C1) 127.8%(C2/6) 129.0(C3/5)  [72Jon|
@,CHZCN 127.8%(C4) 118.0(CN) 23.2(CH,)
CgHsN 1 cn CDCl;  141.0(C1) 117.4(C2) 131.8(C3)
} 125.8(C4) 132.1(C5) 129.7(C6)
112.3(CN) 20.2(CH3)
2 CN
CgH/N X CDCl;  139.2(C1) 132.4(C2) 112.2(C3)
CH, 129.0(C4) 129.2(C5) 133.7(C6)
119.0(CN) 21.1(CH3)
NC 3
CsH,N 1 CDCl;  143.7(C1) 129.9(C2/6) 132.0(C3/5)
NCOCHS 109.3(C4) 119.1(CN) 21.8(CH;)
CsH,NO . CDCl;  142.6(C1) 130.1(C2) 112.0(C3)
CH,OH 131.0%(C4) 129.3(C5) 131.2%(C6)
n.r.(CN) n.r.(CH,)
Ne 3
CsH;NO | CDCl;  159.7(C1) 117.0(C2) 113.2(C3)
OCH, 124.4(C4) 130.4(C5) 119.3(C6)
118.7(CN) 55.6(OCHj)
NC 3
CgH;NO | CDCl;  162.9(C1) 114.8(C2/6) 133.9(C3/5)
NC@OCHS 103.8(C4) 119.2(CN) 55.6(0OCH3)
CsH;NO | CDCl;  146.8(C1) 127.0(C2/6) 132.3(C3/5)
NC@CHZOH 110.5(C4) n.r.(CN) n.r.(CH,)
CsH,NO, . CCl, 139.0(C1) 120.7(C2) 148.8(C3)
C 122.1(C4) 128.9(C5) 131.2(C6)
5 \CH2 134.8(CH) 116.7(CH,)
O,N
CsH;NO,S | CDCl;  142.2(C1) 130.6*(C2) 114.1(C3)
SO,CH, 136.9(C4) 131.2%(C5) 131.4°(C6)
116.9(CN) 44.4(CH3)
NC 3
CsH7NO,S 1 CDCl;  144.6(C1) 128.2(C2/6) 133.2(C3/5)
NC@*SOZCQ 117.7(C4) 117.0(CN) 44.2(CH,)
CsH,NO; CDCly/  138.2(C1) 146.2(C2) 124.6(C3)
DMSO-dg 131.0(C4) 134.4(C5) 127.7(C6)

193.8(CO) 30.4(CH;)
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2.4 Chemical shifts and coupling constants 53
Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
CsH,NO; | DMSO  139.0(C1) 123.2(C2) 149.0(C3) [71Miy]
COCH, 128.2(C4) 131.4(C5) 135.1(C6)
n.r.(CO) n.r.(CH3)
ON3
CsH/NO; X Ac-dg 135.1(C1) 130.9(C2/6) 120.3(C3/5)
orq@coocm 164.3(C4) 165.5(CO) 52.7(OCHs)
CsH7NO5S CDCl;  136.4(C1) 134.6(C2/4) 123.9(C3/5)
O2N@SCOCH3 148.1(C4) 191.5(C0O) 30.5(CHs)
CgH,NO, . CDCly  127.9(Cl1) 148.7(C2) 124.2(C3)
COOCH,  DMSO-dq 132.1%(C4) 133.2%(C5) 130.2(C6)
: 166.1(CO) 53.5(0CH;)
NO,
CgH,NO, | CDCl;  131.9(Cl) 124.5(C2) 148.3(C3)
COOCH, 127.4(C4) 129.7(C5) 135.3(C6)
164.9(CO) 52.8(0OCH;)
O,N 3
CsH,NO, CDCl;  151.2(C1) 117.7(C2) 148.6(C3) 78Cal
10C0CH3 121.0(C4) 131.0(C5) 129.1(C6)
n.r.(CO) n.r.(CH3)
ON°
CsH,NO, CDCl;  135.6(C1) 130.7(C2/6) 123.6(C3/5)
OzN@COOCH3 150.6(C4) 165.2(CO) 52.8(0OCHs)
CsH,NO, | CDCl;  155.8(C1) 123.5(C2/6) 125.5(C3/5) 78Cal
OZN@OCOCH3 145.3(C4) n.r.(CO) n.r.(OCH;)
CgH,NO, CDCl;  128.1(C1) 140.1(C2) 151.1(C3)
' cHo 118.6(C4) 131.7(C5) 122.2(C6)
n.r.(CHO) n.r.(OCHj;)
H,Co 2 No,
CsH,NO, | CDCl;  157.2(C1) 139.9(C2) 127.2(C3)
OHC OCH, 129.0(C4) 134.9(C5) 113.9(C6)
188.8(CHO) 57.1(0OCHa)
2
NO,
CsH,NO, OHC CDCl;  152.7(C1) 142.3(C2) 125.6(C3)
| 120.5(C4) 141.1(C5) 112.7(C6)
OCH, 196.2(CHO) 56.8(0CH;)
2 No,
CgH,NO, CDCl;  134.3(Cl) 142.2(C2) 127.2(C3)

Landolt-Bornstein
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
CsH,NO, DMSO  155.8(Cl) 136.8(C2) 126.0(C3) [87Huf]
H,COC 128.2(C4) 134.4(C5) 119.2(C6)
n.r.(CO) n.r.(CH3)
CsH,NOs DMSO  156.2(Cl) 136.5(C2) 126.9(C3)
H,CO0C 120.6(C4) 135.4(C5) 119.6(C6)
n.r.(CO) n.r.(OCHj3)
CgH;NS CDCl;  140.8(Cl) 129.1(C2) 112.9(C3)
128.0(C4) 128.7(C5) 130.2(C6)
118.3(CN) 15.2(CH3)
CsH/NS CDCl;  146.1(C1) 125.5(C2/6) 132.1(C3/5)
@ 107.6(C4) 118.9(CN) 14.7(CHs)
CgHg CCly/ 137.4(C1) 126.0(C2/6) 128.2(C3/5)
@CH cH, CDn 127.5(C4) 137.0(CH) 113.2(CH,)
CsHjs CCly/ 145.2(C1/2) 122.1(C3/6) 126.5(C4/5)  [73Gii
@:’ CDCl;  29.5(CH,)
'J(C3,H3)=162.0 'J(C4,H4)=157.5
'J(CH,)=138.0
CsHsBrNO 1 DMSO-ds 138.6(C1) 120.8(C2/6) 131.3(C3/5) 840'Co
BrONHCOCH3 114.4(C4) 168.3(CO) 23.9(CH;)
CsH;Br, CDCl;  138.4(C1) 127.5%(C2/6) 128.6*(C3/5)
QCHBrCHZBr 128.9(C4) 50.8(CH) 34.9(CH,)
CsH;CINO X DMSO-dg 138.2(C1) 120.4(C2/6) 128.4(C3/5) 840'Co
C1ONHCOCH3 126.4(C4) 168.3(CO) 23.9(CH;)
CgHCINO, H,CO_1 3 _OCH, CDCl;  159.9%C1)97.2(C2) 154.5%(C3)
131.9(C4) 127.7(C5) 113.8(C6)
56.9(1-OCH3) 56.8(3-OCHs)
CsH;sCLN,0, CDCl;  155.3(C1) 126.1(C2) 128.2(C3)
N(CH3)2 141.6(C4) 124.4(C5) 116.0(C6)
43.0(CH3)
CsHsCLN,0, CDCl;  153.9(C1) 122.5(C2) 129.2(C3)

QN@H})Z

138.5(C4) 127.5(C5) 120.5(C6)
42.7(CH;)
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Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
CsHsCLN,0, cl CDCl;  152.3(Cl) 133.0(C2/6) 124.8(C3/5) [855t]
| 146.6(C4) 42.6(CHs)
O,N N(CH,),
2 Cl
CsHCLN,0, cl CDCl;  151.0(C1) 110.6(C2/6) 127.7(C3/5) 85St
| 137.7(C4) 39.9(CHs)
O,N N(CH,),
Cl 3
CsHsFNO | DMSO-ds 135.6(C1) 120.6(C2/6) 115.0(C3/5) 840'Co
F«:%NHCOCH3 157.7(C4) 168.0(CO) 23.8(CH;)
CsH5INO 1 DMSO-ds 139.0(C1) 121.0(C2/6) 137.1(C3/5) 840'Co
IONHcocm 86.1(C4) 168.3(CO) 24.0(CHs)
CsHgN,0; CDCly  134.2(Cl) 137.0(C2) 125.1(C3)
NHCOCH. DMSO-ds 122.6%(C4) 135.0(C5) 121.6%(C6)
168.5(CO) 25.1(CHs)
2
NO,
CsHgN,0, | DMSO-ds 145.4(C1) 118.5(C2/6) 124.8(C3/5) 840'Co
OZNONHCOCH3 141.9(C4) 169.2(CO) 24.2(CHs)
CsHgN,O, | DMSO  148.5(Cl) 135.4(C2) 114.8(C3)
H,CCOHN OH 131.5(C4) 127.3(C5) 119.7(C6)
n.r.(CO) n.r.(CH3)
2
NO,
CsH;O CDCl;  132.0(C1) 129.7%(C2/6) 129.1*(C3/5)
QCHZCHO 127.5(C4) 199.3(CHO) 50.6(CH,)
CsHO Neat 137.6(C1) 129.4(C2/6) 129.4(C3/5) 65Dha
Qcocm 132.6(C4) 197.0(CO) 25.9(CH;)
CsH;O0 o CDCl;  137.7(C1) 125.4(C2/6) 128.4(C3/5)
@HC/\CHZ 128.0(C4) 52.1(CH) 50.8(CH,)
CsH;0 CDCl;  134.8(C1) 140.6(C2) 132.2(C3)
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CHO

CH

133.8(C4) 126.7(C5) 132.2(C6)
192.6(CO) 19.4(CHs)
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2 Carbon-13 NMR of aromatic compounds

133.0(C4) 129.2%(C5) 129.0%(C6)
n.r.(CHO) n.r.(CH,)

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
CsHsO CDCl;  136.8(C1) 129.9(C2) 138.9(C3) [76Ina|
L cho 135.1(C4) 128.8(C5) 127.1(C6)
n.r.(CHO) 21.1(CH;)
H,C 3
CsHO X CDCl;  134.4(C1) 129.8(C2/6) 129.8(C3/5)
HﬁOCHO 145.5(C4) n.r.(CHO) 21.8(CH3)
CgH 0S8 CDCl;  127.9(C1) 134.4(C2/4) 129.1(C3/5)
@scocm 129.4(C4) 193.9(CO) 30.1(CH;)
CsHs0Se CDCl;  126.4(C1) 135.5(C2/4) 129.2%(C3/5)  [82Lla
@swocm 128.8%(C4) 196.2(CO) 33.7(CH3)
CsHgOSe CDCl;  138.4(C1) 134.1(C2) 135.2(C3) 83Lla
! wo 124.7(C4) 133.6(C5) 127.7(C6)
191.9(CHO) 5.6(CH3)
2 SeCH,
CsHsOTe CDCl;  113.9(C1) 139.7(C2/4) 128.8(C3/5) 2L la
@TCCOCH3 129.3(C4) 197.6(CO) 41.6(CHs)
CsH;0, CDCl;  150.9(C1) 121.7(C2/4) 129.4(C3/5)
@OCOCH3 125.7(C4) 169.2(CO) 20.8(CHs)
CsH;0, CDCl;  130.2(C1) 129.6(C2/4) 128.4(C3/5)
@COOCH3 132.9(C4) 167.1(CO) 52.0(0CH;)
CsH;0, 1 COOH CDCl;  130.6(C1) 140.8(C2) 132.4(C3)
132.8(C4) 126.5(C5) 131.5(C6)
173.3(CO) 21.8(CH3)
2 "CH,
CsH;0, | CDCl;  128.1(C1) 124.7(C2) 161.6(C3)
CHO 111.6(C4) 135.9(C5) 120.4(C6)
n.r.(CHO) n.r.(OCH;)
2 OCH,
CsH;50, CDCl;  137.8(C1) 112.1(C2) 160.1(C3)
! cno 121.4(C4) 130.0(C5) 123.5(C6)
n.r.(CHO) n.r.(OCHj;)
H,CO°
CsH30, | CDCl;  136.3(Cl) 127.7(C2) 142.3(C3)
QCHO
3

HOH,C

Landolt-Bornstein
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Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
CsH;0, CDCl;  119.7(Cl) 162.3(C2) 118.8%(C3) [72Jon|
1 COCH, 136.3(C4) 118.2%(C5) 130.7(C6)
204.4(CO) 26.3(CH3)
2 on
CsH;50, DMSO  162.1(C1) 115.3(C2/6) 130.8(C3/5)
HﬁOC—@OH 128.8(C4) n.r.(CO) n.r.(CH3)
CsH;O5 1 CDCl;  119.9(C1) 156.3(C2) 111.1(C3)
COOH 131.5(C4) 118.7(C5) 129.2(C6)
n.r.(CO) n.r.(OCHj3)
2 OCH,
CsH;Os5 | CDCl;  112.4(C1) 161.7(C2) 117.5%(C3)
COOCH, 135.5(C4) 119.0%(C5) 129.9(C6)
170.5(CO) 52.1(0OCHs)
2 on
CgHgOs5 | CDCl;  151.4(C1) 109.2(C2) 156.9(C3)
OCOCH, 113.4%(C4) 130.2(C5) 113.5%(C6)
n.r.(CO) n.r.(CH3)
HO
C3H;O5 1 CDCl;  131.2(C1) 116.5(C2) 156.1(C3)
COOCH, 120.5(C4) 129.8(C5) 121.8(C6)
n.r.(CO) 52.4(0OCH3)
HO 3
C3H;O5 | CDCl;  122.3(C1) 132.0(C2/6) 115.3(C3/5)
Ho@COOCH3 160.4(C4) 167.5(CO) 52.1(OCH3)
CsH;O5 | CDCl;  129.5(C1) 109.4%(C2) 147.5(C3)
HO CHO 152.3(C4) 114.8%(C5) 127.4(C6)
191.3(CHO) 56.0(0CH3)
H,CO 3
CsH;50; X Ac-dg 132.0(C1) 125.4(C2) 148.3(C3) 92K ol
H,CO CHO 154.2(C4) 112.3(C5) 114.9(C6)
191.9(CHO) 57.7(0CH3)
HO 3
CsH, CH, CDsCN  174.1(C1) 156.6(C2/7) 153.5(C3/6)
153.9(C4/5) 29.3(CHs)
) =
CgHoBr CDCl;  138.2(C1/3) 127.6(C2) 128.1(C4/6)

Landolt-Bérnstein
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2 Carbon-13 NMR of aromatic compounds

112.7(C4) 127.0(C5) 125.3(C6)

Gross formula Structure Solvent  §“C [ppm] /J [Hz] Ref.
CsHyBrSe | SecH.cH. CDCl;  133.9(Cl) 124.8(C2) 129.8(C3) [84Bail
S 127.5(C4) 126.8(C5) 132.5(C6)
20.3(CH,) 14.3(CH;)
2 "Br
CgHoBrTe |_TecH,cH, CDCl;  119.7(C1) 128.9(C2) 131.7(C3)
127.5(C4) 127.5(C5) 134.5(C6)
1.2(CH,) 16.1(CH3)
CsHyCl I_CH,CI CDCl;  134.9(C1) 136.4(C2) 130.0(C3) 79Ma
128.2(C4) 125.7(C5) 129.1(C6)
44.3(CH,) 18.5(CHy)
CsHoCl CDCl;  136.2(C1/3) 134.7(C2) 128.3(C4/6)
Q 125.9(C5) 20.6(CHs)
CsHoClSe |_secH,cH, CDCl  1313(Cl)134.1(C2) 128.9(C3)
126.7(C4) 126.3(C5) 129.7(C6)
19.4(CH,) 14.2(CH)
2°cl
CsHoClITe 1 Tech.ch. CDCl;  116.2(C1) 137.8(C2) 128.2(C3)
0 127.5(C4) 126.7(C5) 134.5(C6)
~0.1(CH,) 16.0(CH3)
2°cl
CsHoCIN,O, CDCl;  155.2(C1) 124.3(C2) 126.9(C3)
ON ! N(CH,), 140.3(C4) 123.1(C5) 117.7(C6)
42.8(CHj)
2l
CsHoCIN,0, CDCl;  153.3(C1) 113.2(C2) 130.3(C3)
N(CH ), 135.4(C4) 128.5(C5) 109.2(C6)
40.0(CHs)
CsHoF CDCl;  124.4(C1/3) 159.9(C2) 128.8(C4/6)
Q 123.2(C5) 14.5(CHj)
'J(F,C2)=254.5 2J(F,C1)=17.7
3J(F,C4)=4.9 *J(F,.CH;)=4.3
*J(F,C5)=4.3
CsHoF : CDCl;  139.1(C1) 123.4(C2) 161.7(C3) 76Adc

19.4(1-CH;) 10.6(2-CHs)

'J(F,C3)=242.9 “J(F,C2)=16.0
ZJ(F,C4)=23.9 *J(F,C1)=4.6
3J(F,C5)=9.8 *I(F,C6)=2.4

Landolt-Bornstein
New Series I11/35D2



2.4 Chemical shifts and coupling constants 59
Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
CgHoF 1 CDCl;  131.6(C1) 138.2(C2) 115.9(C3) [76Add]
F CH, 161.5(C4) 111.9(C5) 130.4(C6)
. 18.0(1-CH3) 18.9(2-CH3)
CH; J(F,C4)=244 *J(F,C3)=21.2
ZJ(F,C5)=20.3 *J(F,C2)=7.2
SJ(F,C6)=7.4 *J(F,C1)=2.5
CsHoFSe | SeCH.CH. CDCl;  116.3(C1) 161.8(C2) 115.2(C3) 84Bai
0 128.6(C4) 124.4(C5) 133.8(C6)
19.8(CH,) 15.2(CHs)
2°F
CsHoFTe 1 TecLCcH. CDCl;  99.3(Cl) 168.8(C2) 113.9(C3) 84Bai
0 129.6(C4) 124.8(C5) 138.3(C6)
~0.7(CH,) 17.0(CH3)
2 F
CsHslISe | SeCH.CH.  CDCl;  138.3(C1) 101.6(C2) 139.2(C3) 84Bai
0 126.9(C4) 128.3(C5) 129.2(C6)
22.1(CH,) 14.2(CH;)
2>
CgHolTe 1 Tech.cH. CDCl;  126.0(C1) 106.6(C2) 134.5(C3)
S 127.9(C4) 127.9(C5) 138.7(C6)
3.5(CH,) 15.9(CH;)
2]
CgHoN . CCl, 138.3(C1) 112.4(C2) 146.1(C3)
C 114.3(C4) 129.0(C5) 116.7(C6)
“H 137.2(CH) 112.8(CH,)
3 2
H,N
CsHoN CCl, 138.0(C1) 127.1(C2/6) 114.5(C3/5)
HZNQCH 145.8(C4) 136.6(CH) 109.4(CH,)
“CH,
CsHoNO DMSO-ds 139.5(C1) 119.3(C2/6) 128.7(C3/5) SOLI]
QNHCOCH3 123.2(C4) 168.5(CO) 24.0(CHs)
CgHoNO CDCl;  138.3(C1) 114.0(C2) 146.8(C3)
! COCH, 119.7(C4) 129.4(C5) 118.8(C6)
196.3(CO) 26.7(CHs)
HN 3
CsHoNO | CDCl;  127.8(C1) 130.8(C2/6) 113.7(C3/5)
HZN@cocm 151.3(C4) 196.3(CO) 26.1(CHs)
CsHoNO, CDCl;  120.4(C1) 157.4(C2) 111.1(C3)

Landolt-Bérnstein
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1_CH_
©: “NOH
2 OCH,

131.1(C4) 120.8(C5) 127.7(C6)
146.6(C=N)



60 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
CsHyNO, | CDCl;  134.4(C1) 111.2(C2) 159.8(C3) [79Dan|
ct 116.5(C4) 129.8(C5) 120.2(C6)
150.3(C=N)
" Nou
H,CO
CsHoNO, . CDCl;  124.6(C1) 128.5(C2/6) 114.2(C3/5)
H,CO cu 161.0(C4) 149.9(C=N)
\oH
CsHoNO, | CDCly/  139.2(C1) 149.8(C2) 124.8(C3)
CH,CH,  DMSO-ds 127.1(C4) 133.2(C5) 131.5(C6)
26.4(CH,) 15.2(CH,)
2 NO,
CsHoNO, | CDCl;  110.0(C1) 150.6(C2) 116.6*(C3)
COOCH, 134.0°(C4) 116.0°(C5) 131.1°(C6)
168.5(CO) 51.3(0OCH;)
2 NH,
CsHoNO, CDCl;  131.1(Cl) 115.7(C2) 146.7(C3)
! COOCH, 119.4(C4) 129.2(C5) 119.5(C6)
167.4(CO) 52.0(0CH;)
HN 3
CsHoNO, CDCl;  151.7(C1) 108.3(C2) 147.8(C3)
! OCOCH, 112.7(C4) 130.0(C5) 111.3(C6)
169.6(CO) 21.1(CHs)
HN 3
CsHoNO, CDCl;  119.7(C1) 131.6(C2/6) 113.8(C3/5)
HZN@COOCH3 150.9(C4) 167.2(CO) 51.6(OCH3)
CsHoNO, CDCl;  142.9(C1) 122.1(C2/6) 115.6(C3/5)
HZN@OCOCH3 144.2(C4) 170.0(CO) 21.0(CHj)
CsHoNO, DMSO  153.4(Cl1) 115.3(C2/6) 121.3(C3/5)
HﬁOCHN—@OH 131.2(C4) n.r.(CO) n.r.(CH3)
CsHoNO, | CDCl;  129.8(C1/3) n.r.(C2) 128.7(C4/6)
CH, 129.3(C5) 17.2(CHs)
2
H,C NO,
CsHoNO; | CDCl;  150.8(C1) 141.7(C2) 130.8(C3)
OCH, 122.6(C4) 130.7(C5) 110.1(C6)
56.3(0OCH;) 16.8(CH;)
2
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Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
CsHoNO; H,C CDCl;  154.5(Cl) 132.8(C2) 135.5(C3) 87Sal
124.4(C4) 146.1(C5) 116.7(C6)
LI 21.4(3-CHs) 21.5(5-CHs)
2
H,C NO,
CsHoNO; HC CDCl;  156.5(C1) 114.7(C2/6) 132.7(C3/5) 87Sal
| 145.3(C4) 18.1(3/5-CHj)
ON OH
H,C 3
CsHoNO;4 | CDCl;  150.9(C1) 139.3(C2) 125.7(C3)
H,C OCH, 130.2(C4) 134.9(C5) 113.6(C6)
56.6(0CH;) 20.1(CH;)
2 \o,
CsHoNO; H,C CDCl;  153.2(C1) 137.3(C2) 125.8(C3)
X 121.0(C4) 146.2(C5) 114.1(C6)
OCH, 56.4(0OCH;) 21.9(CH;)
2 \No,
CsHoNO; CH, CDCl;  151.6(C1) 144.4(C2) 122.8(C3)
| 123.8(C4) 135.7(C5) 134.6(C6)
OCH, 61.8(0CHj3) 16.0(CHj)
2 o,
CgHoNO, X CDCl;  152.9(C1) 139.6(C2) 110.1(C3)
H,CO OCH, 147.4(C4) 120.8(C5) 115.2(C6)
57.1(1-OCHs) 56.1(4-OCHs)
2 \o,
CsHoNO, H,CO CDCl;  155.7(C1) 133.2(C2) 128.5(C3)
. 104.8(C4) 164.8(C5) 99.7(C6)
OCH, 56.5(1-OCH3) 55.9(5-OCHs)
2 No,
CsHoNO, OCH, CDCl;  142.9(Cl) 145.1(C2) 116.1(C3)
| 123.7(C4) 116.0(C5) 154.2(C6)
OCH, 56.5(1-OCH3) 62.0(6-OCHs)
2 NO,
CsHoNO, ]_OCH, CDCl;  152.2(Cl1)139.2(C2) 124.0(C3)
133.4(C4) 132.8(C5) 113.7(C6)
63.4(CH,) 56.6(0CHj3)

HOH,C 2°NO,
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Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
CsHoNO,S 1 CDCly  130.8(Cl) 127.2(C2) 144.3(C3) [89Bud|
COOCH, DMSO-ds 130.3(C4) 129.1(C5) 132.6(C6)
165.6(CO) 52.4(0OCH;)
H,NO,S
CsHoNO,S | CDCly/  132.9(C1) 129.9(C2/6) 126.1(C3/5)
HZNOZS@COOCHg DMSO-ds 147.6(C4) 165.7(CO) 52.4(0OCH;)
CsHo 1_CH, n.r. 136.5(C1/2) 129.8(C3/6) 126.0(C4/5)
Q 19.6(CHs)
2 "CH,
CsHo 1 CDCl;  137.6(C1/3) 129.8(C2) 126.0(C4/6)
QCH3 128.1(C5) 21.2(CHy)
HC 3
CsHio | n.r 134.6(C1/4) 129.0(C2/3/5/6) 77Shal
Hﬁ—QCHS 20.9(CH)
CsHio C¢Ds 144.2(C1) 128.1(C2/6) 128.6(C3/5)
QCHZCHs 125.9(C4)29.2(CH,) 15.8(CHs)
CgH,,BrNOS H,C_,0 CDCl;  144.6(C1) 124.9(C2/6) 132.0(C3/5)
S!
Br@N, ox, 114.5(C4) 41.9(CH;)
CsH,oBrNS CH, CDCl;  154.4(C1) 119.3(C2/6) 131.3(C3/5)
'y 107.4(C4) 35.7(SCH;)
Br{%N/ CH3
CsH; BN, Br CDCl;  145.3(C1) 118.7(C2/6) 126.6(C3/5) 89St
| 139.3(C4) n.r.(CHs)
(H,C),N NH,
Br
CsH,,CINOS HC ,0  CDCl;  144.2(Cl) 124.3(C2/6) 128.9(C3/5) 76Kre
S! . .
Cl@N, o, 126.5(C4) 441.7(CHs)
CgH,(CINO, cl I NH, CDClL  130.9(C1) 146.5%(C2) 98.9(C3)
147.5%(C4) 113.8(C5) 116.0(C6)
55.7(2-OCHs) 57.3(4-OCHs)
H,CO 2 OCH,
CsH,oCINS CH CDCl;  154.0(C1) 118.9(C2/6) 128.6(C3/5) 76Kre

\
1 .S~

120.4(C4) 35.9(SCH3)

Landolt-Bornstein

New Series I11/35D2



2.4 Chemical shifts and coupling constants 63

Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
CsH;¢CLN, Cl CDCl;  144.6(C1) 115.1(C2/6) 136.4(C3/5) [89sti]
1 137.1(C4) n.r.(CH3)
(H,C),N NH,
Cl
CsH,,CLSi Neat 133.6(C1) 128.2(C2/6) 128.2(C3/5)
QCHzSi(CHs)CIz 125.3(C4) 30.6(CH,) 4.0(CHs)
CgH,oFN | Neat 148.2(C1) 115.5(C2/6) 114.1(C3/5)
FON(%)Z 156.1(C4) n.r.(CHs)
CsH,oFNS CH, CDCl;  160.7(C1) 119.0(C2/6) 115.2(C3/5)
LS 150.7(C4) 36.3(SCH3)
Ot
CsH F,Si Neat 133.6(C1) 127.8(C2/6) 127.8(C3/5) 75Ng
QCHzSi(CHz)Fz 124.6(C4) 22.1(CH,) 6.7(CH3)
CsHi LN, I CDCl;  145.8(C1) 125.4(C2/6) 101.2(C3/5) 89St
| 144.4(C4) n.r.(CH;)
(H,O),N NH,
1
CgH oN,O | CDCly/  147.3(C1) 106.7(C2) 139.0(C3)
NH, DMSO-dg 109.8(C4) 129.7(C5) 111.1(C6)
168.5(CO) 24.6(CHs)
H,CCOHN 3
CgH oN,O 1 CDCly/  143.1(C1) 115.0(C2/6) 121.7(C3/5)
H3CCOHN@NH2 DMSO-ds 129.9(C4) 168.3(CO) 23.9(CHj)
CsH,oN,0, | CDCl;  154.3(C1) 110.3(C2/6) 126.1(C3/5)
OzNON(CHQz 137.0(C4) 40.2(CHs)
CgH,0 CCl, 139.5(C1) 128.1(C2/6) 129.0(C3/5)
Qcygoom 128.1(C4) 75.8(CH,) n.r.(OCH3)
CsH,00 CDCl;  145.9(C1) 125.3(C2/6) 128.2(C3/5)
CH(OH)CH, 127.0(C4) 69.9(CH) 25.0(CH;)
CgH,00 | CDCl;  155.0(C1) 129.9(C2) 128.9(C3)
OH 119.0(C4) 126.6(C5) 114.8(C6) n.r.(CH,)
5 n.r.(CHs)

CH,CH,
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
CsH,0 | CDCl;  157.8(Cl) 126.6(C2) 130.7(C3) [76Smi|
OCH, 120.3(C4) 126.8(C5) 109.9(C6)
16.2(CH;) n.r.(OCH3)
2 CH,
CsH; 0 | CDCl;  139.7(C1) 135.9(C2) 130.2(C3) 79Ma
CH,OH 127.4(C4) 126.1(C5) 127.6(C6)
62.5(CH,) 18.5(CHj)
2 CH,
CsH;00 | nr. 138.0(C1) 127.1(C2/6) 129.1(C3/5) 77Shal
H}(;{%CHZOH 137.6(C4) 64.8(CH,) n.r.(CHs)
CgH,00 | CCl, 159.9(C1) 115.0(C2) 139.4(C3)
OCH, 121.6(C4) 129.3(C5) 111.0(C6)
21.5(CH;) n.r.(OCHs)
HC 3
CgH,00 X CDCl;  155.3(C1) 115.1(C2/6) 128.6(C3/5)
H3CH2COOH 134.0(C4) n.r.(CH,) n.r.(CH3)
CsH,0 . cCl, 157.8(C1) 113.9(C2/6) 129.8(C3/5)
H3C—QOCH3 129.6(C4) n.r.(OCH3) 20.4(CHj)
CH;0 CDCl;  153.5(C1) 122.6(C2) 138.4(C3) 77Mat]
U on 122.5(C4) 126.1(C5) 112.8(C6)
11.4(2-CHj3) 20.0(3-CH3)
nd 2o,
CH; 0 . CDCl;  151.5(C1) 123.7(C2) 131.7(C3) 77Mat]
HC OH 130.0(C4) 127.4(C5) 114.9(C6)
15.7(2-CHs) 20.4(4-CH;)
2 CH,
CsH ;00 H.C ] OH CDCl;  153.6(Cl) 120.6(C2) 130.8(C3)
’ 121.5(C4) 137.1(C5) 115.8(C6)
15.3(2-CH3) 20.9(5-CH;)
2 CH,
CsH,00 CH, CDCl;  152.2(C1) 123.1(C2/6) 128.6(C3/5)
| 120.3(C4) 15.8(CHj)
OH
2 cn,
CgH,00 CDCl;  153.3(C1) 116.9(C2) 137.4(C3)
317K 128.1(C4) 130.5(C5) 112.8(C6)

19.6(3-CHs) 18.6(4-CHy)
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Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
CsH,0 H,C CDCl;  155.1(Cl) 113.0(C2/6) 139.2(C3/5) 87Sal
1 122.2(C4) 20.9(CH3)
OH
H,C
CsH,008S CDCl;  126.5(C1) 155.7(C2) 109.6(C3)
! scn 125.3%(C4) 120.7(C5) 125.4%(C6)
} 14.0(SCH3) 55.2(0CH;)
2 OCH,
CsH ;00 | CDCl;  139.4(C1/2) 129.6(C3/6) 128.5(C4/5)
QCHZOH n.r.(CH,OH)
2 CH,O0H
CsH,00, | CDCl;  149.9(C1/2) 112.1(C3/6) 121.0(C4/5)
rom n.r.(OCHz)
2 OCH,
CsH,00, . DMSO  162.0(C1/3) 101.4(C2) 107.0(C4/6)
§j>7OCH3 126.4(C5) n.r.(OCH3)
H,CO 3
CsH,00, | DMSO  154.6(C1) 115.8(C2/6) 115.8(C3/5)
H3CO@OCH3 154.6(C4) n.r.(OCHs)
CsH 100, X CDCl;  147.0(C1) 146.9(C2) 113.9(C3)
OH 119.3(C4) 121.0(C5) 115.7(C6)
n.r.(OCH,) n.r.(CH3)
2 OCH,CH,
CsH,00, X CDCl;  141.9(C1/3) 125.3(C2) 125.5(C4/6)
QCHZOH 128.2(C5) n.r.(CH,OH)
HOH,C 3
CsH ;00 X CDCl;  151.4(C1) 115.7(C2/6) 115.4(C3/5)
H3CH2COOOH 151.1(C4) n.r.(OCH,) n.r.(CHs)
CsH 100, | CDCl;  133.2(C1) 128.4(C2/6) 113.7(C3/5)
H3€OOCH20H 158.8(C4) 64.2(CH,) 55.0(0CHs)
CsH 100, CDCl;  148.0(C1) 125.4(C2) 116.8(C3)
L 153.4(C4) 112.0(C5) 115.7(C6)
n.r.(OCH;) n.r.(CH3)
2
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66 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
CsH, (05 H,CO Ac-dg 159.9(C1) 94.8(C2/6) 162.5(C3/5) [78Ayr
1 92.6(C6) 55.2(0CHs)
OH
H,CO 3
CgH,005 | OH Ac-dg 157.5(C1/3) 103.8(C2) 93.8(C4/6)
159.5(C5) 8.1(CH3) 55.1(OCH3)
H,CO 5 CH,
OH
CsH,005 OH Ac-dg 160.1(C1) 103.6(C2) 157.1(C3)
! 96.1(C4) 157.1(C5) 91.6(C6) 8.0(CHs)
HO _-CH, 55.7(0CH;)
OCH,
CgH,0S CDCl;  137.5(C1) 135.4(C2) 129.6(C3)
Lsen, 124.4(C4) 124.4(C5) 126.3(C6)
14.9(SCH3) 19.8(CH;)
2 CH,
CsH,0S | CCl, 138.5(C1) 127.3(C2) 138.2(C3)
SCH, 125.9(C4) 128.7(C5) 123.7(C6)
n.r.(SCH;) 21.3(CH;)
3
CsH,0S | CCly 135.0(C1) 127.4(C2/6) 129.6(C3/5)
H3C@SCH3 134.8(C4) n.r.(SCH3) 20.9(CH3)
CsH,oSe CDCl;  130.1(C1) 132.1(C2/6) 128.6(C3/5)
@SeCHZCH3 126.2(C4) 20.9(CH,) 15.2(CHs)
CgH,oTe CDCl;  111.3(C1) 137.8(C2/6) 128.5(C3/5)
QTeCHzCHs 126.8(C4) 0.1(CH,) 17.0(CHs)
CgH,,CISi Neat 136.2(C1) 133.2(C2/6) 128.3(C3/5)
QSi(CH3)2c1 130.3(C4) 2.4(CHa)
CgH N Dioxane 141.1(C1) 128.2(C2/6) 128.2(C3/5)
CH,NHCH, 126.7(C4) 56.1(CH,) 35.9(CH3)
CDCl;  144.1(C1) 127.8(C2) 128.2(C3)

Cng 1N 1
2

CH,CH,

118.5(C4) 126.6(C5) 115.2(C6)
23.9(CH,) 12.9(CHs)
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Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
CgH N 1 CDCl;  121.5(C1/3) 142.6(C2) 128.1(C4/6) [80Ki]
QCH3 117.8(C5) 17.4(CHs)
RGN
CeH; N 1 CDCl;  144.5(C1) 120.6(C2) 136.8(C3)
NH, 120.4(C4) 125.9(C5) 113.1(C6)
12.4(2-CH3) 20.3(3-CH3)
mc ? o,
CgH; N | CCly 142.7(C1) 122.3(C2) 131.1(C3)
H,C NH, 317K 127.0(C4) 127.4(C5) 115.2(C6)
17.0(2-CH3) 20.4(4-CH3)
2 CH,
CgH; N H,C I_NH, CCly 145.1(C1) 119.2(C2) 130.4(C3)
\C[ 317K 119.2(C4) 136.2(C5) 116.0(C6)
e 16.6(2-CH3) 21.0(5-CHs)
CgH; N | CCl, 144.4(C1) 116.7(C2) 136.4(C3)
H,C NH, 317K 125.3(C4) 130.1(C5) 112.5(C6)
: 19.6(3-CH3) 18.6(4-CHs)
H,C
CgH N H,C CDCl;  146.0(C1) 112.5(C2/6) 138.0(C3/5) 87Sal
1 119.6(C4) 20.6(3/5-CHs)
NHZ
H,C 3
CgH, NOS HC_,0 CDCl;  145.4(C1) 123.2(C2/6) 129.1(C3/5)
@ S 121.8(C4) n.r.(SCHa)
N" CH,
CsHINO,S CDCl;  141.3(C1) 126.1(C2/6) 129.2(C3/5)
N(CH,)SO,CH, 127.3(C4) 38.0(SO,CH3) 35.1(NCH3)
CgH;\NO,S | CDCl;  134.6(C1) 131.3(C2) 131.1(C3)
NHSO,CH, 126.1(C4) 126.9(C5) 123.5(C6)
39.5(SO,CH3) 17.9(CHj)
2cH,
CsH;NO,S X CDCl;  136.9(C1) 121.5(C2) 139.7(C3) O0Wa
NHSO,CH, 126.2(C4) 129.4(C5) 117.9(C6)
39.2(SO,CH;) 21.3(CH;)
H,C 3
CgH,NO,S 134.0(C1) 121.5(C2/6) 130.1(C3/5)

Landolt-Bornstein
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68 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
CsH,NOSS NHSO,CH, CDCL;  129.1(Cl) 124.6(C2/6) 114.7(C3/5) _ [85Hay
i 1 157.9(C4) 38.6(SO,CH) 55.5(0CH;)
OCH,
CH,NOSS, | CDCl;  130.0(C1) 141.3(C2) 124.9(C3) OOWa
NHSO,CH, 126.0(C4) 127.4(C5) 122.7(C6)
40.5(NHSO,CH3;) 38.2(0SO,CHj3)
2 050,CH,
CyHyNOsS, NHSO,CH, CDCl,  139.9(C1) 112.8(C2) 149.4(C3) DOWa
1 116.8(C4) 130.6(C5) 117.8(C6)
39.5(NHSO,CHs) 37.4(0SO,CHs)
3> 0S0,CH,
CsH 1NOsS, NHSO,CH, CDCl; 137.2(C1) 123.0(C2/6) 121.0(C3/5) 90Wa
1 145.1(C4) 39.4(NHSO,CHa)
37.2(0S0,CHy)
0SO,CH,
CgH{ NS CH CDCl; 154.9(C1) 117.8(C2/6) 128.8(C3/5) 76Kre

S 116.4(C4) n.r.(CHs)
Ot

CgH,,0P HC  cop CDCl;  135.0(C1) 129.6(C2/6) 128.6(C3/5) 75Alb
b 131.5(C4) 18.0(CH;)
N
0 'J(P,C1)=98.0 *J(P,C2)=9.6
3J(P,C3)=11.6 *J(P,C4)=2.8
CsH 5N, | CDCl;  147.4(C1)99.7(C2) 151.8(C3)
NH, 104.4(C4) 129.8(C5) 103.8(C6)
40.6(CHs)
(H,O),N
CsHoN, NH CDCl;  138.0(C1) 116.6(C2/6) 115.6(C3/5)

1] 2 144.6(C4) 42.1(CH3)

N(CH,),
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