2.4 Chemical shifts and coupling constants 25

Gross formula Structure Solvent  §“C [ppm] /J [Hz] Ref.
C;H,CIF;N,0, O,N CDCl;  131.0(C1) 125.1(C2/6) 149.7(C3/5) [77New]
1 124.4(C4) 121.5(CF;)
cl CF, 'J(F,C)=273.5 *J(F,C1)=36.4
3 *J(F,C2)=3.6 *J(F,C4)=1.0
ON
C,H;CIF;NO, O,N 1 _cr, CeDs 129.8(C1) 139.4(C2) 133.2(C3)
\C[ 128.0(C4) 146.7(C5) 123.2(C6)
122.3(CF5)
2 Cl
J(F,C)=273.6 “J(F,C1)=33.0
3J(F,C2)=1.7 *J(F,C6)=5.6 *J(F,C4)=0.7
C,H;CIF;NO, cl 1_CF, C¢Ds 125.1(C1) 146.5(C2) 126.9(C3)
\C[ 133.5(C4) 139.5(C5) 128.3(C6)
121.7(CF5)
2 NO,
J(F,C)=273.8 2J(F,C1)=34.6
3J(F,C6)=5.6 *J(F,C4)=0.8
C,H;CIF;NO, 1 CeDs 130.6(C1) 123.0(C2) 148.2(C3)
cl CF, 131.1(C4) 133.2(C5) 130.0(C6)
123.0(CF5)
3
ON L(F,C)=272.5 2J(F,C1)=34.6
3J(F,C2)=4.0 *J(F,C6)=3.5 *J(F,C4)=1.2
C;H;CL,F, X C¢Ds 127.2(C1) 133.5(C2) 131.2(C3)
cl CF, 138.8(C4) 126.9(C5) 128.3(C6)
122.8(CF5)
2
Cl IJ(F,C)=272.8 2J(F,C1)=32.1
3J(F,C2)=1.8 *J(F,C6)=5.3 *J(F,C4)=1.3
C,H;F,NO, | CsDs 127.7(C1) 124.1(C2) 137.7(C3)
F CF, 157.7(C4) 120.0(C5) 132.9(C6)
123.2(CF5)
3
ON 'J(F,C)=272.0 2J(F,C1)=34.8
3J(F,C2)=4.0 *J(F,C6)=3.6 *J(F,C4)=1.3
C;H,BrF; | CeDs 130.2(C1) 120.0(C2) 134.9(C3)
CF, 133.0(C4) 127.3(C5) 127.7(C6)
123.3(CF5)
2
Br J(F,C)=273.1 J(F,C1)=31.2
3J(F,C2)=2.0 *J(F,C6)=5.5 *J(F,C4)=1.0
C,H,BrF; | CsDs 132.7(C1) 128.7(C2) 123.0(C3)
CF, 135.1(C4) 130.4(C5) 123.9(C6)
123.6(CF5)
3
Br J(F,C)=272.6 “J(F,C1)=33.0
3J(F,C2)=3.9 *J(F,C6)=3.8 *J(F,C4)=1.2
C;H,BrF; CeDs 129.8(C1) 126.8(C2/6) 132.1(C3/5)
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
J(F,C)=272.0 “J(F,C1)=32.9
*J(F,C2)=3.8 °J(F,C4)=1.6
C,H,BrN X CDCl;  122.9(Cl) 134.8(C2) 114.3(C3)
Br 130.6(C4) 130.7(C5) 136.1(C6)
117.3(CN)
NC 3
C;H,BIN 1 CDCl;  128.0(C1) 132.6(C2/6) 133.4(C3/5)
NCOBr 111.3(C4) 118.0(CN)
C;H,BrN; 1 N CDCl;  154.5(C1) 123.3(C2/6) 132.9(C3/5)
/@/ SN 129.8(C4) 110.6(CN)
\
Br CN
C;H,BrN; I Nw CDCl;  152.0(C1) 125.3(C2/6) 133.3(C3/5)
/@ S\—CN 132.9(C4) 115.5(CN)
Br
C,H,CIFO X CDCl;  121.8(C1) 161.4(C2) 117.3(C3)
cocl 137.1(C4) 134.1(C5) 124.6(C6)
163.0(CO)
2
F
C,H,CIF; 1_CF, C¢Ds 128.5(C1) 132.4(C2) 131.4(C3)
132.9(C4) 126.7(C5) 127.5(C6)
123.4(CF5)
2 °Cl
J(F,C)=272.6 J(F,C1)=31.3
3J(F,C2)=2.0 *J(F,C6)=5.3 *J(F,C4)=1.1
C,H,CIF; | CsDs 129.4(C1) 126.7(C2/6) 129.1(C3/5)
C1OCF3 138.4(C4) 124.2(CFs)
'J(F;,C)=271.7 *J(F,C1)=33.0
3J(F,C2)=3.8 °J(F,C4)=1.6
C,H,CIF;0 F,C CeDs 151.8(C1) 123.9(C2) 129.7(C3)
| 118.2(C4) 131.1(C5) 113.6(C6)
OH 123.9(CF;)
3 J(F,C)=272.0 2J(F,C5)=33.1
Cl 3J(F,C4)=3.9 *J(F,C6)=3.9 *J(F,C2)=1.5
C,H,CIN 1 CDCl;  135.3(C1) 131.9(C2) 114.0(C3)
cl 130.3(C4) 130.5(C5) 133.2(C6)
117.4(CN)
NC 3
C,H,CIN CDCl;  139.6(C1) 129.7(C2/6) 133.4(C3/5)
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2.4 Chemical shifts and coupling constants 27
Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C/H,CINO,S | CDCl;  145.2(Cl) 130.5%(C2) 114.5(C3) [89Exn|
s0,Cl 138.2(C4) 130.8%(C5) 131.0(C6)
116.3(CN)
NC 3
C,H,CINO,S | CDCl;  147.4(C1) 127.7(C2/6) 133.6(C3/5)
Nc@soza 119.0(C4) 116.6(CN)
C;H,CLO cl CDCl;  130.3(C1) 136.6(C2/6) 129.6(C3/5)
1 133.5(C4) 188.3(CHO)
CHO
Cl
C;H,FN | CDCl;  157.3(C1) 122.5(C2) 124.8(C3)
F 125.3(C4) 126.8(C5) 115.9(C6)
128.4(CN)
2N
C;H,FN | CDCl;  162.3(C1) 119.2(C2) 114.0(C3)
F 128.2(C4) 131.2(C5) 120.5(C6)
117.5(CN)
3
NC LJ(F,C1)=250.2 2J(F,C2)=24.5
2J(F,C6)=21.0 *J(F,C3)=9.2
*J(F,C5)=8.3 *J(F,C4)=3.6
*J(F,CN)=3.2
C,H,FN . CDCl;  165.1(C1) 116.9(C2/6) 134.8(C3/5)
NCOF 108.7(C4) 118.1(CN)
J(F,C1)=265.5 “J(F,C2)=22.8
J(F,C3)=9.4 *J(F,C4)=3.6
C;H,FNO | CDCl;  163.1(C1) 101.5(C2) 124.9(C3)
F 133.5(C4) 135.2(C5) 116.5(C6)
114.0(NCO)
2 \co
C;H,FNO; NO, DMSO  131.1(C1) 158.6(C2) 121.5(C3)
. 318K 134.4(C4) 119.5(C5) 146.8(C6)
CHO n.r.(CHO)
2 F
C;H,FNO; CHO DMSO  132.6(C1) 114.9(C2) 161.8(C3)
318K 119.1(C4) 126.2(C5) 143.2(C6)
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28 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §“C [ppm] /J [Hz] Ref.
C;H,FNO; CHO DMSO  126.4(C1) 132.4(C2) 120.5(C3) [75Ste]
oN_ ! 318K 163.8(C4) 112.0(C5) 150.2(C6)
n.r.(CHO)
4
F
C,H,FNS | CDCl;  158.4(C1) 120.3(C2) 124.7(C3)
F 126.4(C4) 128.3(C5) 116.3(C6)
140.9(CS)
2 Nes
C,H,F31 . CeDs 133.5(C1) 91.1(C2) 142.1(C3)
CF, 132.9(C4) 128.0(C5) 127.5(C6)
123.1(CF5)
2y L(F,C)=273.8 2J(F.C1)=30.8
3J(F,C2)=2.0 *J(F,C6)=5.6 *J(F,C4)=1.0
C,H,F31 | CeDs 132.5(C1) 134.4(C2) 94.3(C3)
CF, 141.0(C4) 130.4(C5) 124.5(C6)
123.3(CF5)
3
[ J(F,C)=272.9 2J(F,C1)=32.8
3J(F,C2)=3.9 *J(F,C6)=3.8 *J(F,C4)=1.3
C,H,F;NO, CsDs 123.2(C1) 148.1(C2) 125.0(C3)
! CF, 133.5(C4) 132.9(C5) 127.9(C6)
122.6(CF5)
2
NO, J(F,C)=272.9 2J(F,C1)=33.9
3J(F,C6)=5.3 °J(F,C4)=1.0
C,H,F;NO, | CeDs 132.1(C1) 120.5(C2) 148.5(C3)
CF, 126.7(C4) 130.7(C5) 131.1(C6)
’ 123.3(CF3)
3
ON J(F,C)=272.4 >J(F,C1)=34.0
3J(F,C2)=4.0 *J(F,C6)=3.6 *J(F,C4)=1.1
C,H,F, . CDCl;  118.7(C1) 160.2(C2) 116.8(C3)
CF, 134.1(C4) 124.2(C5) 127.1(C6)
123.4(CF5)
2 F 1 2
J(F,C)=271.5 J(F,C1)=32.8
3J(F,C2)=2.3 *J(F,C6)=4.7 *J(F,C4)=1.0
C,H,F, . CsDs 133.1(C1) 112.8(C2) 163.0(C3)
CF, 118.8(C4) 130.8(C5) 121.0(C6)
123.9(CF3)
3
F J(F,C)=271.7 *J(F,C1)=33.3
3J(F,C2)=3.9 *J(F,C6)=3.8 *J(F,C4)=1.2
C;H,F, CDCl;  125.9(C1) 127.7(C2/6) 115.9(C3/5)

165.0(C4) 124.4(CFs)

|
a
e

Landolt-Bornstein
New Series I11/35D2



2.4 Chemical shifts and coupling constants 29
Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
'J(F,C)=271.1 J(F,C1)=33.0
*J(F,C2)=3.8 °J(F,C4)=1.4
C;H,IN X CDCl;  93.8(Cl) 140.4(C2) 114.2(C3)
I 130.5(C4) 131.2(C5) 141.9(C6)
117.0(CN)
NC 3
C,H,IN | CDCl;  100.2(C1) 138.5(C2/6) 133.1(C3/5)
NCOI 111.8(C4) 118.2(CN)
C-H.N,0, | CDCly/  108.5(C1) 150.3(C2) 125.9(C3)
CN DMSO-ds 134.7%(C4) 135.7(C5) 134.1%(C6)
115.3(CN)
2 NO,
C;H,N,0, | CDCl;  114.2(C1) 127.2(C2) 148.2(C3)
CN 127.5(C4) 130.7(C5) 137.6(C6)
116.5(CN)
oN 3
C,H.N,0, | CDCl;  118.4(C1) 133.5(C2/6) 124.3(C3/5)
OZN@CN 150.1(C4) 116.8(CN)
C;H,N,04 DMSO  155.6(C1) 137.5(C2) 130.2(C3)
NCQOH 101.5(C4) 137.9(C5) 120.3(C6) n.r.(CN)
2 No,
C,HBrO | CDCl;  138.0(C1) 132.3(C2) 123.3(C3)
CHO 137.2(C4) 130.5(C5) 128.3(C6)
n.r.(CHO)
Br 3
C,HsBrOSe CDCl;  144.0(C1) 132.9(C2) 133.9(C3) 83Lla
' cHo 126.2(C4) 135.4(C5) 130.1(C6)
192.2(CHO)
2 SeBr
C,H;CIF;N |_NH, CsDs 143.5(C1) 114.5(C2) 126.1(C3)
122.2(C4) 132.8(C5) 118.6(C6)
124.5(CF;)
cl 2°CF,
J(F,C)=272.3 2J(F,C2)=30.6
3J(F,C1)=2.0 *J(F,C3)=5.4 *J(F,C5)=1.1
C;H;CIFsN FC CeDs 143.6(C1) 122.3(C2) 129.8(C3)

Landolt-Bornstein
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J(F,C)=272.0 2J(E,C5)=32.4
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30 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
C;HsCIO CDCl;  133.1(Cl) 131.3(C2/6) 128.9(C3/5) [72Jon|
@—coa 135.3(C4) 168.0(CO)
C,HCIO . CDCl;  137.8(C1) 129.2(C2) 135.4(C3)
CHO 134.3(C4) 130.2(C5) 127.9(C6)
n.r.(CHO)
o 3
C,HsClOSe CDCl;  148.8(C1) 132.6(C2) 133.4(C3) 83Lla
! cho 126.0(C4) 135.5(C5) 127.3(C6)
192.0(CHO)
2 SeCl
C,H;sCly Neat 143.9(C1) 125.3(C2/6) 128.1(C3/5)
ccl, 130.1(C4) n.r.(CCly)
C;HsFO CCly 124.2(C1) 130.1(C2/6) 127.8(C3/5)
@—cm 133.8(C4) n.r.(CO)
C;HsFO CDCl;  124.2(C1) 164.7(C2) 116.5(C3)
! cno 136.4(C4) 124.7(C5) 128.7(C6)
187.0(CHO)
2 F
C;HsFO . DMSO  138.2(Cl) 114.6(C2) 162.6(C3)
CHO 318K 120.9(C4) 131.0(C5) 125.5(C6)
n.r.(CHO)
F 3
C,HsFO | DMSO  132.3(Cl1) 132.1(C2/6) 116.0(C3/5)
FOCHO 318K 165.6(C4) n.r.(CHO)
C,HsFO, CDCl;  117.7(C1) 162.6(C2) 117.1(C3)
! coon 135.6(C4) 124.1(C5) 132.7(C6)
170.0(CO)
2F
C,HsFO, DMSO  131.3(Cl) 114.2(C2) 160.7(C3)
@LCOOH 318K 117.8(C4) 129.3(C5) 123.9(C6) n.r.(CO)
F 3
C;HsFO, DMSO  126.8(C1) 131.3(C2/6) 114.9(C3/5)
F@COOH 318K 164.3(C4) n.r.(CO)
C,HsF; CDCl;  130.8(C1) 125.4(C2/6) 128.9(C3/5)
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131.9(C4) 124.5(CF3)

'J(F,C)=272.1 2J(F,C1)=32.2
3J(F,C2)=3.9 SJ(F,C4)=1.3
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2.4 Chemical shifts and coupling constants 31

Gross formula Structure Solvent  §C [ppm] /J [Hz] Ref.
C;H5F;0 CDCl; 149.4(C1) 121.0(C2/6) 129.8(C3/5) |88N€EI

OCF, 126.8(C4) 120.6(0OCF;)
J(F,C)=256.9

S

C,HsF;0 | CDCl;  153.4(Cl1) 116.6(C2) 126.7(C3)
OH 120.5(C4) 133.4(C5) 117.4(C6)
124.1(CF5)
2 CF, L(F,C)=271.9 2J(F,C2)=30.5
3J(F,C1)=2.0 *J(F,C3)=5.0 *J(F,C5)=1.2
C-H;sF;0 . CeDs 155.1(C1) 112.4(C2) 132.2(C3)
OH 118.2(C4) 130.5(C5) 118.9(C6)
124.2(CF5)
3
F,C J(F,C)=272.1 *J(F,C3)=32.4
3J(F,C2)=3.9 *J(F,C4)=3.9 *J(F,C6)=1.2
C,HsN CDCl;  112.4(C1) 132.1(C2/6) 129.1(C3/5)
OCN 132.8(C4) 118.8(CN)
C;HsNO CDCl;  133.6(C1) 124.7(C2/6) 129.5(C3/5)
@—Nco 125.7(C4) 129.5(CO)
C,HsNO . CDCly  156.4(C1) 118.8(C2) 112.5(C3)
OH DMSO-dg 124.5(C4) 130.7(C5) 121.0(C6)
118.6(CN)
NC 3
C;HsNO | CDCly/  161.6(C1) 116.5(C2/6) 133.8(C3/5)
NCOOH DMSO-ds 101.8(C4) 119.6(CN)
C,HsNO, CDCly  131.3(Cl) 149.5(C2) 124.5(C3)
! cno DMSO-dg 134.2%(C4) 134.3*(C5) 129.9(C6)
191.2(CHO)
2 NO,
C;HsNO; . CDCl;  148.5(C1) 124.4(C2) 137.4(C3)
CHO 134.6(C4) 130.4(C5) 128.5(C6)
n.r.(CHO)
ON 3
C;HsNO, 1 DMSO  157.1(C1) 137.2(C2) 128.3(C3)
OHC OH 128.0(C4) 134.6(C5) 120.0(C6)
n.r.(CHO)
2 No,
C;HsNOs DMSO  156.0(C1) 136.6(C2) 127.2(C3)

HOOC 122.1(C4) 135.9(C5) 119.6(C6) n.r.(CO)
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
C;H, 1 CcCly 125.4(C1/2) 114.7(C3/6) 128.8(C4/5)  |73Giin|
©> CDCL,  18.4(CH,)
> 'J(C3,H3)=168.5 'J(C4,H4)=159.0
'J(CH,)=170.0
C;H¢BrNO; X CDCl;  152.2(C1) 140.0(C2) 128.3(C3)
Br OCH, 111.8(C4) 137.0(C5) 115.3(C6)
56.8(0CH3)
2 NO,
C;HsCINO 1 C CDCl;  129.8(C1) 134.0(C2) 129.9(C3)
“NOH 131.0(C4) 127.0(C5) 127.2(C6)
147.5(C=N)
27l
C;HsCINO . CDCl;  133.9(C1) 127.1(C2) 135.0(C3)
cu 130.2(C4) 130.2(C5) 125.3(C6)
\NOH 149.3(C=N)
a’?
C;HsCINO CDCl;  130.4(C1) 128.2(C2/6) 129.1(C3/5)
Cl QU 136.0(C4) 149.2(C=N)
o
C;H,CINO, . CDCl;  151.7(C1) 139.7(C2) 125.5(C3)
cl OCH, 125.2(C4) 134.0(C5) 114.9(C6)
56.8(0OCH;)
2 NO,
C;HFNO | CDCl;  120.2(C1) 160.9(C2) 116.0(C3)
CONH, 133.8(C4) 124.7(C5) 132.1(C6)
165.2(CO)
2
F
C,HsFNO, O,N DMSO  124.8(C1) 161.3(C2) 114.7(C3)
| 318K 121.5(C4) 141.3(C5) 124.8(C6)
CH, n.r.(CHs)
2 F
C,H¢FNO; | CDCl;  149.8(C1) 139.3(C2) 112.8(C3)
F OCH, 155.2(C4) 121.2(C5) 115.1(C6)
57.1(0CH;)
2
NO, LJ(F,C4)=244 *J(F,C3)=27 *J(F,C5)=23
*J(F,C2)=7J(F,C6)=7 *J(F,C1)=3
CH(F;N | C¢Ds 145.0(C1) 113.7(C2) 126.5(C3)
NH, 117.6(C4) 133.0(C5) 117.3(C6)
125.7(CF5)
2
CF J(F,C)=271.8 2J(F,C2)=29.7

3J(F,C1)=1.9 *J(F,C3)=5.3 *J(F,C5)=1.1
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2.4 Chemical shifts and coupling constants 33
Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C;HFsN 1 CDCl;  147.5(C1) 111.2(C2) 131.5(C3) [77New]
NH, 114.7(C4) 129.9(C5) 118.2(C6)
124.9(CF;)
3
F.C J(F,C)=272.0 2J(F,C3)=31.6
3J(F,C2)=3.9 *J(F,C4)=4.0 *J(F,C6)=1.3
C,H¢F;N . CDCl;  149.4(C1) 114.0(C2/6) 126.5(C3/5)
F}(;«:%NH2 119.8(C4) 124.8(CF5)
J(F,C)=270.3 2J(F,C4)=32.5
3J(F,C3)=3.8
C;HINO; 1 CDCl;  152.6(C1) 140.0(C2) 133.5(C3)
I OCH, 80.6(C4) 142.8(C5) 115.8(C6)
56.6(0CH;)
2 NO,
C;HgN, | CDCl;  147.0(C1) 117.4(C2) 112.9(C3)
NH, 121.9(C4) 130.0(C5) 119.2(C6)
119.2(CN)
NC 3
C;HgN, CDCl;  150.5(C1) 114.4(C2/6) 133.8(C3/5)
NCA<j>LNH2 100.2(C4) 120.1(CN)
CHN,O;3 1_CH DMSO-ds 127.9(C1) 148.5(C2) 125.5(C3)
“NOH 131.1(C4) 134.5(C5) 129.3(C6)
145.6(C=N)
2°NO,
CHN,O;3 | DMSO-ds 135.8(C1) 121.6(C2) 149.0(C3)
ct 124.1(C4) 131.9(C5) 133.3(C6)
\on 147.5(C=N)
O,N 3
C;H¢N,04 | DMSO-dgs 139.4(C1) 127.4(C2/6) 123.9(C3/5)
ON cu 147.9(C4) 146.9(C=N)
NoH
C;HeN,04 | CDCly  128.5(C1) 147.2(C2) 123.8(C3)
CONH,  DMSO-ds 130.5(C4) 133.2(C5) 128.7(C6)
167.1(CO)
2 NO,
C;HeN,0,S X CDCly  145.2(C1) 129.8%(C2) 112.8(C3)
SONH,  DMSO-ds 134.9(C4) 129.9%(C5) 130.3%(C6)
117.5(CN)
NC 3
C;H¢N,0,S CDCly/  148.0(C1) 126.8(C2/6) 132.6(C3/5)
DMSO-ds 115.1(C4) 117.6(CN)
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34 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §"°C [ppm] /J [Hz] Ref.
C7HN,05 | CDCl;  157.0(Cl) 139.3%(C2) 122.2(C3) [74Buc|
O,N OCH, 140.7%(C4) 129.8(C5) 114.7(C6)
58.8(0OCH;)
2 NoO,
C;HsO CDCl;  136.6(C1) 129.4(C2/6) 128.7(C3/5)
@—cm 133.9(C4) n.r.(CHO)
C;H0, CDCl;  129.4(C1) 130.2(C2/6) 128.4(C3/5)
Q—COOH 133.7(C4) n.r.(CO)
C;H,0, . Dioxane 121.0(C1) 161.4(C2) 117.4%(C3)
CHO 136.6°(C4) 119.6%(C5) 133.6°(C6)
196.7(CHO)
2 OH
C;H0, | CDCl;  137.8(C1) 114.7(C2) 157.9(C3)
CHO 121.8(C4) 130.3(C5) 121.2(C6)
n.r.(CHO)
HO >
C;H,0, 1 DMSO  128.7(C1) 132.3(C2/6) 116.1(C3/5)
HOOCHO 163.5(C4) n.r.(CHO)
C;H,05 | DMSO  121.9(C1)132.2(C2/6) 115.7(C3/5)
HOOCOOH 162.1(C4) n.r.(CO)
C/H, o CD;CN  156.2(C1-7)
.@ :
C,H,Br nr. 137.8(C1) 129.0(C2/6) 128.6(C3/5) 77Shal
QCHﬁr 129.0(C4) 33.4(CH,)
C,H,Br X CDCl;  138.0(C1) 125.1(C2) 132.6(C3)
CH, 127.3(C4) 127.3(C5) 130.9(C6)
22.7(CHs)
2Br
C,H,Br CDCl;  140.1(C1) 132.1(C2) 122.3(C3)
! CH, 128.5(C4) 129.7(C5) 127.7(C6)
21.1(CHj)
Br 3
C,H;Br 1 CDCl;  136.5(C1) 130.6(C2/6) 131.2(C3/5)
BrOCH3 119.0(C4) 20.8(CHs)
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2.4 Chemical shifts and coupling constants 35
Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C,H,BrO 1 CCl, 155.7(C1) 111.8(C2) 133.1(C3) [89Bie]
OCH, 121.4(C4) 128.1(C5) 111.7(C6)
n.r.(OCHs)
2 Br
C,H,BrO . DMSO  161.7(C1) 118.2(C2) 123.5(C3)
OCH, 124.5(C4) 132.1(C5) 114.2(C6)
n.r.(OCHs)
Br 3
C,H,BrO X nr 139.8(C1) 128.5(C2/6) 131.5(C3/5) 77Shal
Br@CHZOH 121.3(C4) 64.3(CH,) n.r.(CHs)
C,H,BrS CDCl;  139.5(C1) 121.5(C2) 132.4(C3)
1 SCH, 125.2%(C4) 125.5%(C5) 127.6(C6)
15.6(SCH3)
2 Br
C,H,Cl nr. 137.5(C1) 128.6(C2/6) 128.5(C3/5) 77Shal
@—CHzcl 128.3(C4) 46.2(CH,)
C,H,Cl1 | CDCl;  135.9(C1) 134.4(C2) 129.0°(C3)
CH, 126.4°(C4) 127.0°%(C5) 130.9%(C6)
19.9(CH3)
2%
C,H,Cl1 | CDCl;  139.7(C1) 129.1%(C2) 134.0(C3)
CH, 125.5°(C4) 129.3%(C5) 127.1°(C6)
21.0(CHj)
a3
C,H,Cl . CDCl;  136.2(C1) 130.4(C2/6) 128.3(C3/5)
C1O—CH3 131.2(C4)20.7(CHs)
C-H,ClO | CCly 155.1(C1) 122.6(C2) 130.1(C3)
OCH, 121.0(C4) 127.5(C5) 111.8(C6)
n.r.(OCHs)
2 Cl
C-H,CIO | CDCl;  160.3(C1) 114.2(C2) 134.8(C3)
OCH, 120.8(C4) 130.2(C5) 112.5(C6)
n.r.(OCHs3)
a3
C-H,ClO . CDCl;  158.2(C1) 115.2(C2/6) 129.2(C3/5)
CIQOCHB 125.4(C4) 55.3(OCH,)
C,H,CIO CDCl;  153.3(C1) 117.8%(C2) 137.5(C3)
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C,H,CIS CDCl;  137.7(C1) 131.7(C2) 129.3(C3) [00Per]
1 SCH, 125.5(C4) 125.5(C5) 127.1(C6)
15.1(SCH3)
2a
C/H,CL;Si Neat 131.1(C1) 128.5(C2/6) 128.5(C3/5) 75Ng
@CH251013 126.0(C4) 32.6(CH,)
C,H,CL;Si | nr. 141.4(C1) 127.6(C2) 131.2(C3)
ClssiOCHs 127.6(C4) 20.4(CHy)
C,H,C1;0Si | nr 162.1(C1) 113.1(C2/6) 133.8(C3/5)
Cl}SiOOCH3 121.0(C4) 54.1(0CH;)
C,H,F . CDCl;  124.8(C1) 161.5(C2) 115.0(C3)
CH, 127.3(C4) 123.8(C5) 131.5(C6)
14.5(CHj)
2 F
C-H,F | CDCl;  140.5(C1) 116.0(C2) 163.0(C3)
CH, 112.3(C4) 129.6(C5) 124.8(C6)
21.3(CH3)
e
C,H,F 1 CDCl;  133.4(C1) 130.3(C2/6) 115.0(C3/5)
FOCH3 161.2(C4) 20.6(CHs)
C,H,FO | CDCl;  147.8(C1) 152.1(C2) 116.1(C3)
OCH, 120.9(C4) 124.4(C5) 113.6(C6)
56.1(0CH;)
2 F
C,H,FO X DMSO  159.8(C1) 100.6(C2) 160.1(C3)
OCH, 318K 106.4(C4) 130.0(C5) 109.6(C6)
n.r.(OCHs3)
F 3
C,H,FO | CDCl;  156.0(C1) 114.9(C2/6) 115.8(C3/5)
FOOCH3 157.4(C4) 55.5(0CHs)
|J(F,C4)=237.6 “J(F,C3)=22.8
*J(F,C2)=7.8 *J(F,C4)=1.7
C,H.FS CDCl;  125.4(C1) 160.1(C2) 115.0(C3)
L ccn 126.7(C4) 124.4(C5) 128.3(C6)
3 15.2(SCH;)
2%
C,H;FSO, CDCl;  130.0(C1) 128.4(C2/6) 130.5(C3/5)

SO,F

o=
|

147.5(C4) 21.8(CHs)
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2.4 Chemical shifts and coupling constants 37
Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
*J(F,C1)=24.2
C,H,F;Si Neat 131.0(C1) 128.4(C2/6) 128.4(C3/5)
anzsng 125.8(C4) 15.3(CH,)
C,H/1 CDCl;  141.5(C1) 101.1(C2) 139.2(C3) 76Smi
! CH, 127.4(C4) 128.2(C5) 129.8(C6)
28.1(CH3)
27
C,H,I CDCl;  140.0(C1) 137.8(C2) 94.3(C3)
! CH, 134.3(C4) 129.7(C5) 128.1(C6)
n.r.(CHz)
3
C,H,I 1 CDCl;  137.1(C1) 131.0(C2/6) 137.1(C3/5)
IOCH3 90.1(C4) 20.9(CH;)
C,H,10 | CCl, 157.7(C1) 86.0(C2) 139.1(C3)
OCH, 122.0(C4) 129.0(C5) 110.5(C6)
n.r.(OCHs3)
2 1
C;H,10 X CDCl;  159.3(C1) 116.2(C2/6) 138.0(C3/5)
1@0% 82.6(C4) 55.1(0CHs)
C,H,NO CDCl;  132.0(C1) 127.1(C2/6) 128.9(C3/5)
cu 130.2(C4) 150.6(C=N)
‘NOH
C,H,NO | Ac-dg 148.3(C1) 130.6(C2/6) 121.5(C3/5)
ON@CH3 166.6(C4) 21.8(CH3)
C,H,NOS . CDCl;  141.2(C1) 127.3(C2/6) 129.7(C3/5)
H3C@N\\ 140.8(C4) 21.6(CH3)
O//
C,H,NO, | CDCly  133.8(C1) 149.7(C2) 124.9(C3)
CH, DMSO-ds 127.2(C4) 133.2(C5) 133.0(C6)
20.5(CH3)
2 NO,
C,H,NO, CDCl;  139.9(C1) 123.7(C2) 148.3(C3)
Lo 120.6(C4) 129.1(C5) 135.3(C6)
’ 21.1(CH3)
oN 3
C,H,NO, CDCl;  146.2(C1) 130.0(C2/6) 123.5(C3/5)
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C/H;NO, | CDCly  131.8(C1) 116.0(C2) 146.6(C3) [91Bud|
COOH  DMSO0-dg 119.2(C4) 129.0(C5) 119.7(C6)
168.7(CO)
3
H,N
C,H,NO, X Ac-dg 165.4(C1) 113.7(C2/6) 124.1(C3/5)
ONOOCH3 163.8(C4) 55.9(0CHs)
C,H,NO, | CDCly  119.5(C1) 131.8(C2/6) 113.7(C3/5)
HZNOCOOH DMSO-ds 151.3(C4) 168.9(CO)
C;H,NO,S | CDCl;  134.5(C1) 139.2(C2) 126.0(C3)
SCH, 124.1(C4) 133.6(C5) 125.6(C6)
15.8(SCH3)
2 No,
C;H,NO,S . CDCl;  137.4(C1) 129.5(C2/6) 114.2(C3/5) 76Kre
H3co@N\ 161.0(C4) 55.4(0CH)
\
O//
C;H,NO; . CDCl;  152.6(C1) 131.9(C2) 125.7(C3)
OCH, 120.5(C4) 134.2(C5) 115.0(C6)
54.8(0OCH;)
2 NO,
C,H;NO; : DMSO  160.9(C1) 109.2(C2) 149.8(C3)
OCH, 116.0(C4) 131.0(C5) 121.7(C6)
n.r.(OCHs3)
3
ON
C,H;NO; | CDCl;  164.7(C1) 114.0(C2/6) 125.7(C3/5)
021\14<j>70(;}13 141.5(C4) 55.9(0OCHs)
C;H,NO; 1 n.r 149.8(C1) 127.2(C2/6) 123.6(C3/5) 77Shal
OZN@CHZOH 147.2(C4) 63.5(CH,)
C,H;NO, DMSO  150.4(C1) 136.0(C2) 124.6(C3)
H,C Lon 128.8(C4) 136.4(C5) 119.2(C6)
n.r.(CH3)
2 No,
C,H,NO, | DMSO  146.9(Cl) 135.8(C2) 107.7(C3)
H,CO oH 151.7(C4) 123.7(C5) 120.4(C6)
n.r.(OCHs3)
2 No,
C;H; CDg 137.8(C1) 129.3(C2/6) 128.5(C3/5) 74Em|

Q
5

125.7(C4)21.4(CHs)
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2.4 Chemical shifts and coupling constants 39
Gross formula Structure Solvent  §“C [ppm] /J [Hz] Ref.
'J(C2,H2)=155.9 'J(C3,H3)=157.6 [75Han2)
'J(C4,H4)=158.8 'J(CH3)=126.0
2J(C1,H2)=0.5 *J(C2,H3)=1.2
J(C3,H2)=1.1*J(C3,H4)=1.4
2J(C4,H3)=1.12J(C4,H5)=1.1
2J(C1,CH3)=6.0 *J(C1,H3)=7.6
3J(C2,H4)=7.8 *J(C2,H6)=6.6
3J(C2,CH3)=5.0 *J(C3,H5)=7.9
3J(C4,H2)=7.5 *J(CH;,H2)=4.6
*J(CH3,H3)=0.5 “J(C1,H4)=1.4
*J(C2,H5)=1.4 *J(C3,H6)=1.1
3J(C4,CH;)=0.8
C,HgBrNO,S X CDCl;  134.9(C1) 115.7(C2) 132.9(C3) 90Waz]
NHSO,CH, 126.6(C4) 128.8(C5) 122.8(C6)
40.0(CHs)
2 Br
C,HgBrNO,S CDCl;  135.8(C1) 122.4(C2/6) 132.7(C3/5) O0Waz
Br{%NHSOzcm 121.8(C4) 39.5(CH;)
C/HCINO,S 1 CDCl;  133.7(C1) 125.2(C2) 129.7(C3) 90Waz]
NHSO,CH, 126.2(C4) 128.2(C5) 122.6(C6)
40.0(CH3)
2
C/HCINO,S . CDCl;  138.1(C1) 120.4(C2) 135.2(C3) 90Waz]
NHSO,CH, 125.2(C4) 130.6(C5) 118.5(C6)
39.5(CHj)
a3
C;H;CINO,S 1 CDCl;  135.2(C1) 122.1(C2/6) 129.8(C3/5)
CI—QNHSOZCH3 131.1(C4) 39.4(CH,)
C;HCLSi neat 132.2(C1) 132.4(C2/6) 127.7(C3/5)
@51(0@02 131.0(C4) 5.1(CHs)
C;HgFN H,C I NH, DMSO  136.2(Cl) 149.2(C2) 113.8(C3)
\Q 318K 116.0(C4) 133.2(C5) 116.0(C6)
2 °F
C;HsFN 1 DMSO  147.7(C1) 100.0(C2) 160.8(C3)
H.C NH, 318K 109.4(C4) 130.9(C5) 109.6(C6)
n.r.(CHj)
F 3
C;HsN,O CH, CDCl;  142.2(C1) 119.0(C2/6) 129.3(C3/5)
QN/\ 127.1(C4) 31.1(CH3)
Nz
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §“C [ppm] /J [Hz] Ref.
C;H;N,0, CDCly  146.7(C1) 136.1(C2) 127.2(C3) [92Ras|
NHCH DMSO-ds 115.6(C4) 136.6(C5) 113.7(C6)
30.0(CHs)
C/HgN,0,8 CDCl;  134.3(C1) 136.2(C2) 123.6(C3) 90Waz]
NHSO CH, 126.5(C4) 136.2(C5) 119.8(C6)
40.8(CHs)
C,HsN,0,8 CDCl;  139.6(C1) 113.1(C2) 148.2(C3) 90Waz]
NHSO CH, 117.8(C4) 130.4(C5) 125.0(C6)
39.5(CHj)
C;HgN,0,S | CDCl;  145.9(C1) 119.1(C2/6) 126.3(C3/5)
OZNONHSOZCH3 144.4(C4) 40.7(CH;)
C;H;0 CDCl;  140.8(C1) 126.8(C2/6) 128.2(C3/5)
@CHon 127.2(C4) 64.5(CH,)
C/HO Dioxane 160.2(C1) 114.1(C2/6) 129.5(C3/5) 72Jo
@ 120.7(C4) 54.7(0OCHs)
C;H;0 CDCl;  153.7(C1) 123.9(C2) 131.1(C3)
120.8(C4) 127.1(C5) 115.0(C6)
15.7(CHs)
C;H;0 CDCl;  155.3(C1) 116.2(C2) 140.0(C3)
121.8(C4) 129.5(C5) 112.4(C6)
21.3(CH3)
C,H;0 CDCl;  153.1(C1) 115.2(C2/6) 130.1(C3/5)
O 130.1(C4) 20.4(CH3)
C;H;0, CDCl;  145.8(C1) 146.7(C2) 110.9(C3)
120.2(C4) 121.5(C5) 114.7(C6)
55.9(0OCH;)
OCH
C;H;0, CDCl;  156.7(C1) 101.7(C2) 160.8(C3)
106.6(C4) 130.3(C5) 108.1(C6)
55.6(0CH;)
H,C0 3
C;H;0, CDCl;  149.7(C1) 116.3(C2/6) 115.1(C3/5)

I
COOOH

153.6(C4) 56.0(0CHs)
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2.4 Chemical shifts and coupling constants 41
Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C,H;0; H,CO Ac-dg 159.9(C1/3) 96.3(C2) 94.0(C4/6) [78Ayr|
X 162.6(C5) 55.3(0CH;)
OH
HO 3
C;H;S CDCl;  138.4(C1) 126.5(C2/6) 128.7(C3/5)
<}SCH3 124.9(C4) 15.7(SCH3)
C;HsS . CDCl;  130.6(C1) 129.9(C2) 138.5(C3)
SH 317K 126.3(C4) 128.8(C5) 126.2(C6)
20.9(CH3)
H,C 3
C;HsS 1 CDCl;  126.6(C1) 129.5(C2/6) 129.9(C3/5)
H}(;A@fsﬁ 317K 134.9(C4) 20.7(CHs)
C/HsN DMSO-ds 144.3(C1) 127.1(C2/6) 128.1(C3/5) 8OLIi
@CHZNHZ 126.2(C4) 45.9(CH,)
C;HoN Dioxane 150.2(C1) 112.3(C2/6) 129.2(C3/5)
@NHCH3 116.7(C4) 30.2(CH3)
C;HoN CDCl;  143.4(C1) 126.9(C2/6) 128.3(C3/5)
@,CHzNHz 126.5(C4) 46.3(CH,)
C;HyN 1_NH, CCl, 145.2(C1) 122.2(C2) 130.4(C3)
317K 118.3(C4) 127.0(C5) 115.0(C6)
17.0(CHs)
2 CH,
C;HoN X CDCl;  146.2(C1) 116.0(C2) 139.1(C3)
NH, 119.6(C4) 129.2(C5) 112.4(C6)
21.4(CHs)
3
C;H)N | CDCl;  127.8(C1) 129.2(C2/6) 115.3(C3/5)
H3C@NH2 143.9(C4) 20.4(CHy)
C;H,NO | cCly 136.3(C1) 146.9(C2) 110.3(C3) 89Bi¢
NH, 117.7(C4) 121.0(C5) 114.6(C6)
n.r.(OCHs3)
2 OCH,
CDCl;  147.7(C1) 101.2(C2) 160.8(C3)

C;HoNO :
QNH2
H,CO 3
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42 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §'°C [ppm] /J [Hz] Ref.
C/H,NO | CDCl;  140.0(C1) 116.4(C2/6) 114.9(C3/5) [91Bud|
H3CO@NH2 152.7(C4) 55.8(0CH;)
C;HoNO . CDCl;  146.2(C1) 115.4(C2/6) 128.9(C3/5)
HOHZCONHz 131.3(C4) n.r.(CH,OH)
C;HyNO,S | CDCl;  136.7(C1) 120.8(C2/6) 129.6(C3/5)
@NHSO2CH3 125.3(C4) 39.1(CH3)
C;H,NO,S . CDCl;  147.6(C1) 112.7(C2) 141.3(C3)
NH, 116.4(C4) 130.3(C5) 119.7(C6)
44.4(CH;)
H,CO,S 3
C;H,NO,S | CDCl;  151.4(C1) 114.1(C2/6) 129.4(C3/5)
H300284®*NH2 128.9(C4) 45.0(CHs)
CHyNS . CDCl;  146.9(C1) 113.0(C2) 139.4(C3)
NH, 116.8(C4) 129.6(C5) 112.1(C6)
15.7(SCH;)
H,CS 3
C,HoNS X CDCl;  145.2(C1) 115.7(C2/6) 131.2(C3/5)
H3CS@NH2 125.8(C4) 18.8(SCH3)

C7HioSi . Neat 139.4(C1) 128.5%(C2/6) 127.9*(C3/5)  [75Ng
@CH251H3 124.9(C4) 16.0(CH,)
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