2.4 Chemical shifts and coupling constants 155

Gross formula Structure Solvent  §*C [ppm] / J[Hz] Ref.
CyoHoBr TP CDCl,  30.5(C1) 29.8%(C2) 119.9(C3) 130.7(C4)p8Vas |
8 @ 2a 116.6(C5) 121.6(C6) 128.9(C7)

3 120.0(C8) 146.1(C2a) n.r.(CSa)
145.7(C8a) 140.1(C8b)

6 Br
C1,HoBr Br CDCl;  142.6(C1) 122.6(C2) 133.1(C3)
11 128.7(C4) 127.3(C5) 131.3(C6)
O O 141.1(C1") 127.6(C2'/6") 129.4(C3'/5")
127.6(C4")
C1,HoBr Br CDCl;  143.3(Cl) 130.2%(C2) 122.9(C3)
1 130.2%(C4) 130.1%(C5) 125.7(C6)
O O 139.7(C1") 127.1(C2'/6") 128.9(C3'/5")
I 127.8(C4")
C1,HoBr . CDCl;  139.0(C1) 128.9%(C2/6) 131.9(C3/5)
O ' Br 121.5(C4) 140.1(C1') 126.9(C2/6")
1} 128.7%(C3'/5") 127.6(C4")
C1,HoBrO Br , CDCl;  153.7(C1) 115.0(C2) 133.8(C3)
! 125.0(C4) 128.6(C5) 120.6(C6)
@p@ 156.9(C1') 118.1(C2'/6') 129.8(C3'/5")
1 123.4(C4")
C1,HoBrO ; pr CDCL 158.4(Cl) 121.7(C2) 122.8(C3)
1 126.1(C4) 130.8(C5) 117.8(C6)
@OO 156.4(C1") 119.4(C2'/6') 129.9(C3'/5")
I 124.0(C4")
C,HoBrO | CDCl;  156.8(C1) 120.4(C2/6) 132.7(C3/5)
O@Br 115.6(C4) 156.6(C1") 119.0(C2'/6")
' 129.9(C3'/5") 123.7(C4")
C1,HoBrO ¢ _ COCH, CDCl;  135.2(C1) 128.3(C2) 128.6(C3)
8a | 128.2(C4) 127.5(C5) 127.8(C6)
128.7(C7) 126.4(C8) 132.2*(C4a)
» 3 131.1(C8a) 201.0(CO) 30.0(CHs)
Br

C1,HyBrOS 1 CDCl;  144.8(C1) 126.2(C2/6) 132.5(C3/5)  [89Cha
@so@m 125.6(C4) 145.2(C1') 124.7(C2/6")
1!

129.5(C3Y/5" 131.4(C4")

C1,HyBrO,S Br_, CDCl;  134.7(C1) 121.1(C2) 131.4(C3)
| 135.6(C4) 127.9(C5) 128.8(C6)
'so;@ 139.8(C1') 128.6(C2'/6') 128.8(C3'/5")
133.4(C4")
C1,HoBrO,S 3 Br CDCly  143.5(C1) 130.5%(C2) 123.2(C3)
L= 136.3(C4) 130.9%(C5) 126.2(C6)
@so@ 140.8(C1') 127.8(C2'/6') 129.5(C3'/5")
133.6(C4")

C1,H¢BrO,S ol CDCl, 140.6(C1) 129.1(C2/6) 132.5(C3/5) 89Cha
@SO@& 128.4(C4) 141.0(C1") 127.6(C2'/6")

129.4(C3'/5") 133.4(C4")
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156 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J[Hz] Ref.
C,HyBrS Br CDCl;  138.7(Cl) 123.0(C2) 132.9(C3) 95Per]
| 127.2(C4) 127.7(C5) 129.7(C6)
@S 132.8(C1") 133.4(C2'/6') 129.6(C3'/5")
I 128.4(C4")
C1,H,BrS CDCl;  139.0(C1) 132.1(C2) 122.9(C3)

Br
. > 129.5(C4) 130.2(C5) 128.2(C6)
@s 133.8(C1') 132.1(C2'/6") 129.3(C3'/5"
I 127.8(C4"

C1,HsBrS | CDCl;  134.8(Cl) 132.14C2/6) 132.0%(C3/5)  [87Cha
@SOBT 120.8(C4) 135.4(C1') 131.4(C2/6")
1'

129.3(C3Y/5") 127.4(C4")

C1,HoCl cl_, CDCl;  140.2(C1) 132.1(C2) 131.0(C3)
1 128.1(C4) 126.4(C5) 129.5(C6)
O ' 139.0(C1") 127.6(C2'/6') 129.0(C3'/5")
127.2(C4")
C1,HoCl Cl  CDCl;  143.3(Cl) 127.9(C2) 134.8(C3)

3
127.3%(C4) 130.0(C5) 125.4(C6)

140.0(C1") 127.2(C2'/6") 128.9(C3'/5")
127.4%(C4")
CDCl;  139.8(C1) 128.4(C2/6) 129.0°%(C3/5)

133.6(C4) 140.2(C1") 127.1(C26")
128.9%(C3'/5") 127.6(C4")

—_
—_

o O
1

._.
—_
) g
@)
—

C,HyCl CDCl;  30.6%(C1) 29.8%(C2) 119.3(C3) 127.2(C4)§8Vas |
8a @ 9a 126.7(C5) 119.2(C6) 128.7(C7)
8 X 3 120.0(C8) 146.0(C2a) n.r.(C5a)
145.0(C8a) 140.1(C8b)
=
6 Sa al
C1,H,CIO HO . Cl  Ac-dg 131.5(C1) 150.3(C2) 121.9(C3)
| 2 129.3(C4) 121.5(C5) 130.1(C6)
O ' 138.6(C1") 128.8(C2'/6") 130.0(C3'/5")
i 128.0(C4")
C1,HyCIO HO , Ac-dg  130.8(C1) 153.7(C2) 118.2(C3)
" 128.6(C4) 124.8(C5) 130.8(C6)
O O 138.1(C1") 128.7(C2'/6") 129.8(C3'/5")
127.8(C4")
Cl
C1,H,CIO HO Ac-dg 127.5(C1) 154.6(C2) 116.8(C3)
— 129.6(C4) 120.8(C5) 131.1(C6)
cl N/ 138.1(C1") 131.5(C2'/6") 128.6(C3'/5")
I 132.7(C4"
C1,H,CIO ¢ . COCH, CDCl;  134.3(C1) 128.2(C2) 124.7(C3)
8a |, 136.7(C4) 124.6(C5) 127.4(C6)

128.6(C7) 126.4(C8) 131.2%(C4a)
X 131.0%(C8a) 200.7(CO) 29.9(CH)
4
5
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2.4 Chemical shifts and coupling constants 157

Gross formula Structure Solvent  §°C [ppm] /J[Hz] Ref.
CoH,CIO CDCl;  152.5(C1) 125.9(C2) 130.8(C3) P5Ney]

Cl
2
| 124.6(C4) 127.9(C5) 120.8(C6)
@o 157.0(C1") 117.9(C2'/6") 129.7(C3"/5")
I 123.3(C4")
'J(C3,H3)=164.8 'J(C4,H4)=163.1
'J(C5,H5)=162.3 'J(C6,H6)=162.0

'J(C2',H2")=160.9 'J(C3'H3')=160.3
'J(C4',H4")=161.0

CDCl;  158.4(C1) 118.8(C2) 135.0(C3)

Cl
3
o 123.1(C4) 130.4(C5) 116.8(C6)
@o 156.3(C1") 119.4(C2'/6") 129.9(C3'/5")
124.0(C4")
'J(C2,H2)=166.0 'J(C4,H4)=167.1
'J(C5,H5)=162.0 ' J(C6,H6)=162.4

'J(C2',H2")=161.0 'J(C3',H3")=160.0
'J(C4',H4")=160.9

C1,HoCI1O CDCl;  156.0(C1) 120.0(C2/6) 129.7(C3/5)
@O@—C] 128.2(C4) 156.9(C1") 118.9(C2'/6"
I 129.8(C3'/5") 123.6(C4")

'J(C2,H2)=162.5 'J(C3,H3)=165.2
'J(C2',H2')=161.0 'J(C3',H3')=159.7
'J(C4' H4")=162.7

; C Ac-ds  134.4(C1) 128.7(C2) 121.4(C3)
153.1(C4) 117.8(C5) 127.1(C6)
OH 140.1(C1") 127.0(C2/6') 129.5(C3'/5")
11 127.7(C4")
C,HyCIO Ac-dg  131.6(C1) 128.7(C2/6) 116.6(C3/5)
cl OO OH 158.1(C4) 140.4(C1') 128.5(C2'/6")
I 129.4(C3Y/5" 132.6(C4")
C,HyCIOS 1 CDCl;  144.1(C1) 126.0(C2/6) 129.6*(C3/5)
@30@01 137.2(C4) 145.2(C1') 124.6(C26")
I 129.4%(C3Y/5") 131.3(C4")

C1,HsC1O,S | CDCl;  140.1(C1) 129.1(C2/6) 129.6(C3/5)  [89Cha
@so@a 139.8(C4) 141.1(C1') 127.6(C2'/6")
IV
cl

C1,HoCIO

CpHyCIO

129.4(C3"/5") 133.4(C4")

C1,HoClO,S CDCl;  138.3(C1) 132.8(C2) 130.9(C3)
= 134.7(C4) 127.3(C5) 132.0(C6)
@SO 140.0(C1') 128.4(C2'/6') 128.8(C3'/5")
10N/ 133.5(C4")
C1,H,ClO,S , O CDCl;  143.3(C1) 127.6(C2) 135.4(C3)

| 133.3(C4) 130.6(C5) 125.8(C6)
@SO 140.8(C1") 127.8(C2'/6") 129.4(C3'/5")
o 133.6(C4")
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2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure

Solvent

6°C [ppm] / J[Hz] Ref.

CoHoCIS

C1,HoCIS

CoHoCIS

C,HoF

C,HoF

CHoF

ClegF

e

e

Ol
@O
ar

Cl

CDCl;

CDCl,

CDCl3

CS2/AC d6

CSz/AC‘d6

CS,/Ac-dg

132.7(C1) 133.2(C2) 129.7(C3) o5Per]
127.7(C4) 127.2(C5) 130.1(C6)

136.5(C1') 133.2(C2/6') 129.6(C3'/5")
128.3(C4")

138.8(C1) 130.0(C2) 133.8(C3)
126.6(C4) 129.4(C5) 127.8%(C6)

134.8(C1") 132.2(C2'/6") 129.4(C3'/5")
127.9%(C4")

134.6(C1) 131.9(C2/6) 129.2(C3/5)  [87Cha
132.9(C4) 135.0(C1') 131.2(C2/6")
129.2(C3Y/5" 127.3(C4")

30.8(C1) 27.1(C2) 155.2(C3) 77Han1
117.7(C4) 125.3(C5) 122.4(C6)

127.0(C7) 120.0(C8) 126.9(C2a)

128.6(C5a) 144.8(C8a) 141.1(C8b)

J(F,C3)=245.5 2J(F,C4)=25.1
ZJ(F,C2a2)=17.2 *J(F,C2)=1.6
3J(F,C5)=6.9 *J(F,C8b)=8.3
*J(F,C1)=0.6 “J(F,C52)=1.5
*J(F,C8a)=5.0 *J(F,C6)=1.1 *J(F,C8)=0.6
SJ(F,CT)=2.8

30.9(C1) 30.4(C2) 109.9(C3) 77Hanl
163.0(C4) 106.0(C5) 122.0(C6)

129.1(C7) 118.7(C8) 148.7(C2a)

131.7(C5a) 145.5(C8a) 136.2(C8b)

LJ(F,C4)=245.5 %J(F,C3)=27.2
ZJ(F,C5)=22.7 *J(F,C2a)=10.2
3J(F,C5a)=10.8 *J(F,C2)=2.5
*J(F,C6)=5.7 °J(F,C1)=0.4 *J(F,C7)=0.7
>J(F,C8a)=1.3 *J(F,C8)=2.4

29.9(C1) 29.9(C2) 118.7(C3) 77Han1
111.3(C4) 156.2(C5) 116.1(C6)

128.2(C7) 120.3(C8) 141.0(C2a)

121.6(C5a) 145.4(C8a) 140.9(C8b)

'J(F,C5)=249.6 “J(F,C4)=20.5
2J(F,C52)=19.2 *J(F,C3)=7.4
3J(F,C6)=0.9 *J(F,C8b)=6.9
*J(F,C2a)=3.7 *J(F,C7)=1.5
*J(F,C8a)=3.1 °J(F,C2)=1.5 °J(F,C8)=1.5

137.6(C1) 128.9(C2/6) 115.7(C3/5)  [14Sc
162.8(C4) 140.2(C1') 127.0(C26")
129.1(C3Y/5" 127.5(C4")
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2.4 Chemical shifts and coupling constants

159

Gross formula Structure

Solvent

6°C [ppm] / J[Hz] Ref.

CH,FO g
CH,FO

ClegFO F

C12H9FO 8 1
CiHoFO 8

C,HoFOS :
C[zHgFOzS :
Landolt-Bornstein

New Series I11/35D2

CDCl;

CDCl;

CDCl;

CDCl;

CDCl;

CDCl,

CDCl,

121.6(C1) 156.8(C2) 114.5(C3)
131.7(C4) 127.0(C5) 124.4(C6)
127.0(C7) 123.5(C8) 129.4(C4a)

129.2(C8a) 198.5(CO) 32.6(CHy)

'J(F,C2)=245.4 *J(F,C1)=14.6
ZJ(F,C3)=25.6 *J(F,C4)=9.2
3J(F,C8a)=3.7 *J(F,C8)=5.5

131.1(C1) 130.1(C2) 108.0(C3)
161.1(C4) 120.5(C5) 126.6%(C6)

129.0(C7) 126.2%(C8) 123.9(C4a)
132.2(C8a) 200.0(CO) 29.5(CHs)

'J(F,C4)=260 *J(F,C3)=21 *J(F,C4a)=16
3J(F,C2)=10 *J(F,C5)=6 *J(F,C8a)=5
*J(F,C1)=5

134.0(C1) 122.8(C2) 124.8(C3)
128.1(C4) 123.1(C5) 125.3(C6)

110.4(C7) 156.3(C8) 136.0(C4a)
118.1(C8a) 202.8(CO) n.r.(CHs)

'J(F,C8)=249.0 “J(F,C7)=22.0
3J(F,C6)=9.2

131.1(C1) 124.5(C2) 157.0(C3)
111.2(C4) 125.5(C5) 127.7(C6)
124.7(C7) 128.2(C8) 134.7(C4a)
128.2(C8a) 193.9(CO) 30.9(CHs)

LJ(F,C3)=249.0 %J(F,C2)=25.6
2J(F,C4)=22.0 *J(F,C4a)=9.2
3J(F,CO)=3.7 *J(F,CH;)=7.3

128.6(C1) 132.7(C2) 123.7(C3)
126.3(C4) 109.9(C5) 160.5(C6)

116.0(C7) 130.8(C8) 135.2(C4a)
128.1(C8a) 195.5(CO) 26.2(CHy)

'J(F,C6)=249.0 “J(F,C5)=20.1
ZJ(F,C7)=25.6 *J(F,C8)=9.2
3J(F,C4a)=9.2

141.0(C1) 127.0(C2/6) 116.4(C3/5)

164.0(C4) 145.2(C1') 124.4(C2'/6")
129.2(C3'/5") 131.0(C4")

'J(F,C4)=251 “J(F,C3)=23 *J(F,C2)=9

89Cha

89Cha

137.7(C1) 130.5(C2/6) 116.6(C3/5)
165.4(C4) 141.3(C1') 127.6(C2'/6")
129.4(C3"/5") 133.3(C4")



160 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §*C [ppm] / J[Hz] Ref.
CoH,FOLS CDCL,  129.4(C1) 159.2(C2) 117.3(C3) o5Ped]

F
2
1 136.0(C4) 124.6(C5) 129.7(C6)
@Soz 140.8(C1") 128.1(C2'/6") 129.1(C3"/5")
! 133.7(C4")
'J(F,C2)=257.1 2J(F,C1)=14.0
ZJ(F,C3)=21.1 *J(F,C4)=8.4 *J(F,C5)=3.0

C1,HoFO,S ; F CDCl;  143.7(C1) 114.9(C2) 162.4(C3)
1 120.5(C4) 131.2(C5) 123.4(C6)
@s@ 140.8(C1") 127.7(C2'/6") 129.4(C3'/5")
I 133.6(C4")
J(F,C3)=252.0 %J(F,C2)=24.3
ZJ(F,C4)=21.3 *J(F,C5)=7.7
*J(F,C6)=2.4
C,HoFS F CDCl;  122.7(C1) 161.1(C2) 151.9(C3)
| 124.7(C4) 133.4(C5) 129.4(C6)
@s 134.2(C1") 130.9(C2'/6") 129.3(C3'/5")
I 127.3(C4")
'J(F,C2)=246.8 “J(F,C1)=17.4
ZJ(F,C3)=22.3 *J(F,C4)=2.9
3J(F,C6)=9.7
C,HoFS CDCl;  139.4(C1) 116.4(C2) 163.0(C3)

F

' 3 113.5(C4) 130.3(C5) 125.2(C6)

1 S ! 133.9(C1") 132.6(C2'/6") 129.5(C3"/5")
128.1(C4")
'J(F,C3)=248.4 2J(F,C2)=23.3
ZJ(F,C4)=21.2 *J(F,C1)=8.0
3J(F,C5)=8.3

C,HoFS oo CDCl;  130.3(C1) 134.0(C2/6) 116.4(C3/5) 87Cha
@S@F 162.3(C4) 136.6(C1") 129.9(C2'/6")

129.1(C3Y/5" 126.7(C4")

92.8(C4) 140.8(C1") 126.9(C2'/6")
129.2(C3"/5") 128.0(C4")
C12H9NO OCH

g X CDCl;  158.8(C1) 102.9(C2) 133.6(C3)
8a ) 101.2(C4) 124.2(C5) 128.4(C6)

126.2(C7) 122.4(C8) 132.9(C4a)
. 124.6(C8a) 118.1(CN) 55.6(0CHs)
4a

5

C,Hol . Ac 139.9(C1) 129.2(C2/6) 138.1(C3/5)
M)

CN

Landolt-Bornstein
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2.4 Chemical shifts and coupling constants 161

Gross formula Structure Solvent  §°C [ppm] /J[Hz] Ref.
C,H,NO g ON CDCl;  109.6(C1) 133.0(C2) 124.0(C3) 96Sch|
8a 127.6(C4) 155.8(C5) 105.2(C6)
2 128.9(C7) 117.1(C8) 125.3(C4a)
133.4(C8a) 118.1(CN) 55.6(0OCH3)
4a
och, *
C1,HoNO, 12 CDCl;  30.5(C1) 30.5(C2) 117.7(C3)
8a @ 2a 127.5(C4) 139.8(C5) 119.8(C6)
8 3 131.8(C7) 121.2(C8) 155.8(C2a)
n.r.(C5a) 146.5(C8a) n.r.(C8b)
5a 4
6 No,
C1,HoNO,S O,N CDCl;  130.9(C1) 144.9(C2) 125.7(C3)
| 125.0(C4) 133.4(C5) 128.3(C6)
S 139.4(C1") 135.9(C2'/6") 130.1(C3'/5")
i 130.0(C4")
C1,HoNO,S NO, CDCl;  140.4(C1) 123.0(C2) 148.6(C3)
3 120.8(C4) 129.6(C5) 134.2(C6)

@S ! 132.0(C1") 133.3(C2'/6") 129.7(C3"/5")
128.9(C4")

Ci2HgNO,S o1 CDClL, 148.4(C1) 126.5(C2/6) 123.9(C3/5) 87Cha
@SONOZ 145.2(C4) 130.3(C1") 134.6(C2'/6")

130.0(C3"/5") 129.6(C4")

C1,HoNO; ON_, CDCl;  149.7(C1) 140.8(C2) 124.9(C3)
, = 123.9(C4) 133.4(C5) 120.1(C6)
@o ! \ 154.9(C1") 118.6(C2'/6") 129.3(C3'/5"
122.7(C4")

C1,HoNO; CDCl;  162.0(C1) 116.8(C2/6) 125.1(C3/5)
Go@Noz 141.8(C4) 153.7(C1') 119.9(C2'/6")
I 129.5(C3'/5") 124.7(C4")
C,HoNO,S | CDCl;  152.9(Cl) 125.2(C2/6) 124.4(C3/5) 89Cha
<:>so{>m2 149.2(C4) 144.4(C1") 124.8(C2'/6"
i 129.8(C3'/5") 132.0(C4")
O,N

C1,HoNO,S N, CDCl;  134.4(C1) 148.4(C2) 124.7(C3)
| 132.5(C4) 133.8(C5) 131.6(C6)
@so@ 140.4(C1') 128.2(C2'/6') 129.1(C3'/5")
i 134.6(C4")
C,HsNO,S 3 NO, CDCl;  143.9(Cl) 122.7(C2) 148.4(C3)
T 127.7(C4) 130.8(C5) 134.2(C6)
@so;@ 140.1(C1") 128.0(C2'/6") 129.7(C3'/5")
133.1(C4")

C1,HyNO,S v CDCl;  147.3(C1) 129.0(C2/6) 124.5(C3/5)  [89Cha
@SOON% 150.3(C4) 140.0(C1") 128.0(C2'/6")

129.7(C3"/5") 134.1(C4")

Landolt-Bornstein
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J[Hz] Ref.
C1oHoN;0g ¢ NO, Ac-dg 138.2(C1) 147.0(C2) 117.4(C3) [80Mec]
8a OCH, 146.1(C4) 132.5(C5) 152.7(C6)
O 120.6(C7) 126.7(C8) 112.6(C4a)
H,CO s 121.2(C8a) 58.6,58.9(2-OCH;,6-OCHs)
NO, No,
C1,HoN;Og ON  NO, Ac-dg 134.7(C1) 147.5(C2) 137.1(C3)
H,CO 8a OCH, 131.8(C4) 136.8(C5) 117.3(C6)
| A 155.9(C7) 131.8(C8) 124.0(C4a)
_— 118.8(C8a) 58.6,65.8(2-OCH3,7-OCH3)
5 4a 1 I\IO2
CiH 1 Ac 141.3(C1/C1") 127.1(C2/2'/6/6")
129.1(C3/3'/5/5") 127.5(C4/4")
11
Ci.Hio 12 CDCl;  30.2(C1/2) 118.9(C3/8) 127.5(C4/7)
8 @ 2a 122.0(C5/6) 145.6(C2a/8a) 131.4(C5a)
83 139.0(C8b)
6 % s
Ci,Hyo _CH, CDCl;  135.5(C1) 123.6(C2) 125.6(C3)
8 SHC 128.0(C4) 128.4(C5) 125.7(C6)
) 126.0(C7) 123.7(C8) 133.5(C4a)
OO 131.0(C8a) 134.3(CH) 117.0(CH,)
4a
5 4
Ci,Hyo 88a | e CDCl;  126.4(C1) 134.9(C2) 123.1(C3)
SCH, 128.1(C4) 127.6(C5) 125.8(C6)
126.2(C7) 128.0(C8) 133.1(C4a)
Taa 133.5(C8a) 136.9(CH) 114.1(CH,)
C1,H oBr» BrH,C CDCl;  127.7(C1/5) 135.9(C2/6) 127.4(C3/7)  [89Ermnl
128.8(C4/8) 132.9(C4a/8a) 33.7(CH,)
()
4a 8a
X2
CH,Br
C1,H,oBr, CH,Br CDCl;  127.9(C1/8) 135.9(C2/7) 127.5(C3/6)

B wn
&

N
—

128.6(C4/5) 132.7(C4a) 133.0(C8a)
O . 33.7(CH)
)

CH,Br

Landolt-Bornstein
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Gross formula Structure Solvent  §*C [ppm] / J[Hz] Ref.
CroHoN, N=N CDCl,  152.5(CL/T) 122.7(C2/276/6) [12Jor]

@1, ) 128.8(C3/3'/5/5") 130.7(C4/4")

C1H oN,O it DMSO-ds 145.5(C1) 125.1(C2/6) 116.1(C3/5) R1LyC

N=
1 161.0(C4) 152.3(C1") 122.3(C2/6")
5 129.4(C3"/5" 130.6(C4")
H

'J(C2,H2)=160.5 'J(C3,H3)=158.1
'J(C2'H2')=162.4 ' J(C3'H3")=161.7
'J(C4,H4")=161.3

C1.H oN,04 ¢ NO, DMSO-dg 141.1(C1) 122.8(C2) 116.9(C3)
8a L5 139.5(C4) 124.7(C5) 126.3(C6)
129.0(C7) 122.2(C8) 124.8(C4a)
\ 125.8(C8a) 169.0(CO) 23.5(CH3)
4a
> NHCOCH,
C1.H,o0N,O5 OCH, Ac-dg 132.0(C1/8) 153.5(C2/7) 113.5(C3/6)
134.8(C4/5) 123.8(C4a) 117.4(C8a)
5 NO, 58.1(2-OCH3,7-OCHs)
4a 8a
OCH,
CoHoN,O4 ON  OCH, Ac-ds 157.5(C1) 107.0(C2) 126.5(C3) 80Mec

H,CO 8a 140.2(C4) 127.3(C5) 118.4(C6)
150.4(C7) 135.0(C8) 121.6(C4a)
117.5(C8a) 57.5,58.0(1-OCH;,7-OCHs)

C1,HoN>S CDCl;  145.5(C1/1") 123.2(C2/2'/6/6") 76Kre
128.8(C3/3'/5/5") 126.6(C4/4")

Ci,H,,0 g  COCH, CDCl;  135.0(C1) 128.6(C2) 124.1(C3)
sa L 132.8(C4) 128.2(C5) 126.2(C6)
127.8(C7) 125.8(C8) 133.7(C4a)
129.9(C8a) 201.3(CO) 29.7(CHs)
5 4y
C,H,0 8 . 1 CDCl;  129.9(C1) 134.2(C2) 123.7(C3)

8a COCH, 128.2(C4) 127.6(C5) 128.2(C6)
126.5(C7) 129.4(C8) 135.4(C4a)
o 132.3(C8a) 197.6(CO) 26.5(CHs)
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J[Hz] Ref.
C1,H,00 8 cocH, CDCl;  125.0(C1) 140.5(C2) 117.7(C3) [78Dra
8a 139.4(C4) 127.3(C5) 139.4(C6)
Q 129.1(C7) 138.5(C8) 145.0(C3a)
139.9(C8a) 195.3(CO) 29.1(CH)
A 3a 3
Ci,H,00 , CDCl;  157.2(C1/1') 118.8(C2/2'/6/6")
@O@ 129.7(C3/3'/5/5") 123.1(C4/4")
C,H, 0 HO CDCl;  128.1(C1) 152.3(C2) 115.8(C3)
I 130.2(C4) 120.8(C5) 129.0(C6)
O ' 137.1(C1") 129.0(C2'/6") 129.0(C3"/5")
1 127.6(C4")
Ci,H,,0 OH Ac-d 143.3(C1) 114.5(C2) 158.6(C3)
| 115.1(C4) 130.6(C5) 118.9(C6)
O ' 141.8(C1') 127.6(C2'/6") 129.5(C3'/5")
I 128.0(C4")
C,H,00 | Ac-dg 133.0(C1) 128.6(C2/6) 116.4(C3/5)
0 O OH 157.8(C4) 141.6(C1') 126.9(C2'/6")
I 129.4(C3'/5") 127.0(C4")
C1,H,008 v CDCl;  145.4(C1/1') 124.6(C2/2'/6/6") 89Cha
@So@ 129.2(C3/3'/5/5") 130.9(C4/4")
C1,H;00, HO OH Ac-dg 126.9(C1/1") 154.5(C2/2") 117.1(C3/3")
. 1 . 129.3(C4/4') 121.1(C5/5") 132.3(C6/6")
C1,H,00, 1 Ac-dg 133.2(C1/1") 128.0(C2/2'/6/6")
HO 1' OH 116.3(C3/3'/5/5") 157.1(C4/4")
C1,H,00 HO , CDCl;  143.4(C1) 147.4(C2) 116.2(C3)
. 124.7(C4) 120.6(C5) 118.8(C6)
@0 156.7(C1") 117.9(C2'/6") 129.8(C3"/5")
123.5(C4")
C1,H,00, ¢ . CH,COOH CDClL;  129.4(Cl)127.8(C2) 125.1(C3) 79Marl
8a 127.9(C4) 128.4(C5) 125.5%(C6)
126.2%(C7) 123.3(C8) 133.5(C4a)
131.7(C8a) 177.9(CO) 39.2(CH,)
54y
C,H,00, ¢ COOCH, CS,/Ac-dg 127.0(C1) 130.4(C2) 124.7(C3)
8a 133.4(C4) 128.7(C5) 126.4(C6)

127.8(C7) 126.2(C8) 134.1(C4a)
131.7(C8a) 166.7(CO) 51.6(0OCHs)
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Gross formula Structure Solvent

6°C [ppm] / J[Hz] Ref.

C12H,00, OCOCH, CDCl,

8a
X2

8

CioH, 00, 8 CS,/

1
“/lga l COOCH, Ac-d,
4a

C2H 00, 8

Landolt-Bérnstein
New Series 111/35D2

|75Grg]

146.6(C1) 118.0(C2) 125.3(C3)
125.9(C4) 128.0(C5) 126.3(C6)

126.3(C7) 121.1(C8) 134.5(C4a)
126.7(C8a) 169.3(CO) 20.8(CHy)

'J(C2,H2)=162.2 'J(C3,H3)=161.7
'J(C4,H4)=160.3 'J(C5,H5)=160.6
'J(C6,H6)=160.3 'J(C7,H7)=160.3
'J(C8,H8)=161.3 2J(C1,H2)=3.8
2J(C2,H3)=0.6 *J(C3,H4)=0.9
2J(C4,H3)=0.9 *J(C5,H6)=0.4
2J(C6,H5)=1.0 2J(C6,H7)=0.4
2J(C7,H6)=0.4 *J(C7,H8)=1.0
2J(C8,H7)=0.4 *J(C1,H3)=8.6
3J(C1,H8)=4.5>J(C2,H4)=9.5
3J(C4,H2)=7.1>J(C4,H5)=5.2
3J(C5,H4)=4.6 *J(C5,.H7)=7.4
3J(C6,H8)=8.5 *J(C8,H6)=6.3
3J(C4a,H3)=7.9 *J(C4a,H6)=6.2
3J(C4a,H8)=6.8 *J(C8a,H2)=5.9
3J(C8a,H4)=6.2 *J(C8a,H5)=6.2
3J(C8a,H7)=7.0 “J(C1,H4)=1.6
*J(C5,H8)=1.1 “J(C8,H5)=1.7
*J(C4a,H2)=2.6 “J(C4a,H7)=1.0
*J(C8a,H3)=1.0 *J(C8a,H6)=1.0

131.0(C1) 127.7(C2) 125.4(C3)
128.2(C4) 127.9(C5) 128.3(C6)
126.8(C7) 129.4(C8) 135.5(C4a)
132.6(C8a) 166.0(CO) 51.5(0CH3)

118.5(C1) 148.4(C2) 121.1(C3)
129.3(C4) 127.6(C5) 125.6(C6)

126.5(C7) 127.6(C8) 131.4(C4a)
133.7(C8a) 169.4(CO) 21.0(CHy)

'J(C1,H1)=162.1 'J(C3,H3)=163.2
'J(C4,H4)=159.2 'J(C5,H5)=158.5
'J(C6,H6)=160.0 'J(C7,HT)=159.7
'J(C8,H8)=158.3 “J(C2,H1)=4.2
2J(C2,H3)=3.5 *J(C3,H4)=0.3
ZJ(C4,H3)=0.4 *J(C6,H5)=1.2
2J(C6,H7)=0.4 *J(C7,H6)=0.4
ZJ(C7,H8)=1.5>J(C1,H3)=3.9
3J(C1,H8)=4.7>J(C2,H4)=11.2
3J(C3,H1)=5.4 >J(C4,H5)=5.0
3J(C6,H8)=8.3 *J(C7,H5)=8.3
*J(C1,H4)=1.7 “J(C4,H1)=1.4
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J[Hz] Ref.
C2H 40, ¢  CHO CDCl;  116.2(C1) 163.7(C2) 112.3(C3) [78Seil
8a OCH, 137.4(C4) 128.2(C5) 124.5(C6)
129.6(C7) 124.8(C8) 128.3(C4a)
. 131.3(C8a) 191.6(CHO) 56.2(0CH3)
a
5 4 'J(C3,H3)=163 'J(C4,H4)=160
'J(C5,H5)=160 'J(C6,H6)=161
'J(C7,H7)=159 'J(C8,H8)=163
'J(CH3)=145 'J(CHO)=180
C1-H,00, ¢ OH CDCl;  162.4(C1) 112.9(C2) 124.4(C3)
8a COCH, 117.6(C4) 126.9(C5) 129.4(C6)
125.3(C7) 124.5(C8) 137.0(C4a)
125.3(C8a) 202.4(CO) 26.1(CHs)
4
5 0y
C1.H,00, g  COCH, CDCl;  114.4(C1) 164.0(C2) 119.9(C3)
8a OH 136.5(C4) 129.1(C5) 123.0(C6)
127.5(C7) 123.9(C8) 128.2(C4a)
131.8(C8a) 202.7(CO) 32.0(CHs)
4
5 70y
C1.H,00, g  CHO CDCl;  124.6(C1) 139.6(C2) 102.8(C3)
8a_L_ 2 160.5(C4) 122.2(C5) 126.0(C6)
129.2(C7) 124.6(C8) 125.2(C4a)
7 3 131.6(C8a) 192.0(CHO) 55.7(0OCH;)
a
5 OCH, 'J(C2,H2)=159 'J(C3,H3)=162
LJ(C5,H5)=164 'J(C6,H6)=161
'J(C7,H7)=160 'J(C8,H8)=164
'J(CH3)=145 'J(CHO)=172
C1.H,00, 8 g 1 CDCl;  132.5(C1) 121.1(C2) 157.3(C3)
4 COCH, 112.2(C4) 126.0(C5) 129.0(C6)
123.3(C7) 129.0(C8) 137.9(C4a)
™ Ol 126.4(C8a) 202.9(CO) 26.2(CH3)
5 4
C1.H,00, 8 g 1 CDCl;  130.8(C1) 125.6(C2) 157.5(C3)
CHO 106.2(C4) 126.5(C5) 129.0(C6)
124.5(C7) 129.8(C8) 137.4(C4a)
T ocH, 127.7(C8a) 190.0(CHO) 55.5(0CHs3)

'J(C1,H1)=162 'J(C4,H4)=159
'J(C5,H5)=160 'J(C6,H6)=160
'J(C7,H7)=162 'J(C8,H8)=159
'J(CH;)=145 'J(CHO)=181

Landolt-Bornstein
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Gross formula Structure Solvent  §*C [ppm] / J[Hz] Ref.
Ci2H,00; H,CO CDCl;  134.1(C1) 132.3(C2) 123.5(C3) [78Seil
127.7(C4) 106.0(C5) 160.1(C6)
58 119.8(C7) 131.0(C8) 138.1(C4a)
4a 8a 127.7(C8a) 191.8(CHO) 55.4(CHs)
4 1 J(C1,H1)=158 'J(C3,H3)=163

'J(C4,H4)=161 'J(C5,H5)=159

CHO LJ(C7,H7)=163 "J(C8,H8)=161
'J(CH;)=145 'J(CHO)=173
C1,H140,8 , CDCl;  141.5(C1/1') 127.6(C2/2'/6/6")
@50@ 129.3(C3/3'/5/5") 133.2(C4/4")
C1,H,005 ¢ OH CDCl;  161.0(C1) 105.1(C2) 123.9(C3)
8a COOCH, 118.0(C4) 127.0(C5) 128.8(C6)
125.1(C7) 124.0(C8) 137.0(C4a)
124.7(C8a) 170.8(CO) 51.6(0OCH3)
4
5 04
C1.H,005 ¢  COOCH, CDCl;  104.2(C1) 164.6(C2) 119.2(C3)
8a OH 136.2(C4) 128.7(C5) 123.0(C6)
127.9(C7) 125.2(C8) 128.4(C4a)
4 131.7(C8a) 172.3(CO) 51.6(OCH3)
a
5 4
C1-H,005 8 g | CDCl;  131.8(C1) 113.8(C2) 156.5(C3)
a COOCH, 111.6(C4) 126.0(C5) 128.0(C6)
OO 123.2(C7) 128.8(C8) 137.8(C4a)
4a OH 126.6(C8a) 169.5(CO) 51.8(OCH3)
5 4
CiH;0S v CDCl;  135.7(C1/1') 130.9(C2/2'/6/6")
@s@ 129.1(C3/3'/5/5") 126.9(C4/4")
Cp.H,Br H,C CDCl;  127.6(C1) 134.2(C2) 126.7(C3)
128.0(C4) 126.7(C5) 136.2(C6)
5 O 8 128.6(C7) 127.7(C8) 133.4(C4a)
4a 8a 131.4(C8a) n.r.(CH;) n.r.(CHj3)
@]
CH,Br
Cy,H;,BrO g  OCH,CHBr CDCl;  154.0(Cl)105.3(C2) 125.6(C3)
8a 121.2(C4) 122.2(C5) 126.5(C6)
127.7(C7) 126.8(C8) 125.9(C4a)
134.8(C8a) 68.1(0CH,) 29.4(CH,Br)

Landolt-Bornstein
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J[Hz] Ref.
C,H;BrO CDCl;  118.1(Cl) 156.0(C2) 107.3(C3) [93Rom|
5 0 8 129.7(C4) 127.7(C5) 126.5(C6)
4a 8a 126.8(C7) 134.4(C8) 123.9(C4a)
A ' | 129.3(C8a) 67.9(OCH,) 29.0(CH,Br)
OCH,CH,Br
CpH; N 12 Ac-dg  29.7%C1) 31.2%(C2) 120.3(C3) 110.7(c4)
8a @ 2a 141.3(C5) 118.1(C6) 126.6(C7)
8 3 119.6(C8) 134.5(C2a) 122.9(C5a)
146.6(C8a) 140.9(C8b)
S5a
6 NH,
C,H| N 3 NH, CDCl;  146.8(C1) 113.8%(C2) 142.3(C3)
' 117.4(C4) 129.6(C5) 114.0%(C6)
1 1 141.3(C1') 127.0(C2/6") 128.6(C3'/5")
127.1(C4")
C,H; N CDCl;  131.5(C1) 128.0(C2/6) 115.4(C3/5)
1 NH 145.8(C4) 141.1(C1') 128.6(C2'/6")
i 126.4(C3'/5") 126.2(C4")
C,H;NO g  COCH, CDCl;  124.4(C1) 133.2(C2) 106.7(C3)
82 o 147.6(C4) 120.6(C5) 125.3(C6)
128.5(C7) 127.5(C8) 122.7(C4a)
» 132.4(C8a) 199.5(CO) 29.1(CHs)
5 NH,
C,H; NO, ¢ NoO, CDCl;  148.2(C1) 130.0(C2) 74Wel
8a CH 128.2,127.1,126.5(C3,C4,C5) 136.8(C6)
130.8(C7) 121.1(C8) 132.8(C4a)
123.1(C8a) n.r.(CH;)
H3C 4a
5 4
C,H; NO, ¢ NO, CDCl;  148.1(C1) 130.3(C2) 74Wel
H,C 8a CH 127.3,128.1,127.5(C3,C4,C5) 129.0(C6)
139.0(C7) 120.3(C8) 131.0(C4a)
125.1(C8a) n.r.(CHj)
4a
5 4
C,H;NO, NO Ac-dg 136.7(C1) 147.5(C2) 115.3(C3)

131.7(C4) 107.3(C5) 157.8(C6)
122.7(C7) 121.9(C8) 130.3(C4a)
120.9(C8a) 55.9,57.8(2-OCH;,6-OCH)
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Gross formula Structure Solvent  §°C [ppm] /J[Hz] Ref.
C,H;NO, 8 o, NO, Ac-dg 135.7(C1) 150.1(C2) 111.4(C3) [80Mec]
H,CO a OCH, 132.8(C4) 130.8(C5) 118.2(C6)

OO 160.9(C7) 98.7(C8) 124.4(C4a)
f 127.2(C8a) 55.8,57.5(2-OCH;,7-OCH;)
57y
C,H;NO, ¢  OCH; Ac-ds 158.6°(C1) 104.0(C2) 125.3(C3)
H,CO 8a 139.7(C4) 125.3(C5) 122.4(C6)
159.8%(C7) 102.6(C8) 122.0(C4a)
127.4(C8a) 55.8, 57.0(1-OCH3,7-OCHs)
4a
> No,
C,H; NS NH, CDCl;  114.1(C1) 148.7(C2) 115.2(C3)
. 131.0(C4) 118.5(C5) 137.3(C6)
S 136.7(C1') 126.3(C2'/6') 128.9(C3'/5")
125.3(C4")
Ci.H | N; NH, CDCl;  153.8(C1) 107.5(C2) 147.2(C3)
3 117.8(C4) 129.8(C5) 115.0(C6)
" 152.7(C1') 122.8*(C2'/6") 129.0°(C3'/5")
130.8(C4'
S .
Ci_H | N; H,N CDCl;  145.6(C1) 125.1(C2/6) 114.6(C3/5)
149.6(C4) 153.0(C1") 122.3(C2'/6")
©1'/N\\N 1 129.0(C3'/5") 129.8(C4")
CipHyp, g o CH, CDCl;  130.8(C1) 132.8%(C2) 128.8(C3) 74Wil
8a CH, 125.5(C4) 128.3(C5) 124.3(C6)
125.4(C7) 123.5(C8) 132.2(C4a)
132.7%(C8a) 14.4(1-CH;) 20.6(2-CHs)
4a
5 4
CHyp ¢ CH, CDCl;  133.6(C1) 128.7(C2) 134.8(C3) 74Wil
8a 5 125.1(C4) 127.7(C5) 125.4(C6)
124.6(C7) 123.7(C8) 133.7(C4a)
130.8(C8a) 19.1(1-CH3) 21.5(3-CH3)
5 4a 4 CH3
Ci.Hp» 8 gy OHs CDCl;  132.6(C1/4) 126.1(C2/3) 124.5(C5/8)
a

Landolt-Bornstein
New Series I11/35D2

125.2(C6/7) 132.2(C4a/8a) 19.3(CH;)

'J(C2,H2)=157 'J(C5,H5)=160
'J(C6,H6)=160 'J(CH;)=126
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Gross formula Structure Solvent  §°C [ppm] /J[Hz] Ref.
CrHn s CH, CDCl,  134.5(C1/5) 126.2(C2/6) 125.1(C3/7) _ [74Wil
8a 122.2(C4/8) 132.5(C4a/3a) 19.7(CHs)
6 l l
4a
CH, 4
CHp CH, CDCl,  133.6(Cl) 125.5%(C2) 125.3'(C3) TaWil
8 ga 125.6%(C4) 127.3(C5) 134.7(C6)
127.6(C7) 123.7(C8) 133.7(C4a)
130.6(C8a) 19.1(1-CHz) 21.4(6-CH)
H3C 4a
5 4
CiHys . CH  CDCL  I1338(C1)1264(C2) 1244(C3) 74Wil
e 8a 125.9(C4) 128.1(C5) 127.4(C6)
: 135.0(C7) 123.0(C8) 131.7(C4a)
132.6(C8a) 19.2(1-CHz) 21.5(7-CH)
s 4y
CiHp He  CH CDCL,  135.2(C1/8) 129.2(C2/7) 124.8(C3/6)  [7aWil

127.7(C4/5) 135.4(C4a) 132.9(C8a)

8a
OO 25.9(CH3)

5 42y
CiHp, 8 1 CDCl;  127.3(C1/4) 135.2(C2/3) 126.8(C5/8)
8a CH; 124.8(C6/7) 132.4(C4a/8a) 20.0(CH;)
'J(C1,H1)=156 'J(C5,H5)=160
5 4a A CH, 'J(C6,H6)=160 'J(CH3)=126
Ci.H)» 8 gy | CDCl;  126.5(C1/5) 134.3(C2/6) 128.0(C3/7)
a CH, 127.0(C4/8) 131.8(C4a/8a) 21.5(CHs)
OO 'J(C1,H1)=156 'J(C3,H3)=157
H,C 4a7, 1J(C4,H4)=159 ' J(CH;)=126
CpHp, 8 g, | CDCl;  126.0(C1/8) 135.1(C2/7) 127.1(C3/6)  [714Wil
H,C CH, 126.9(C4/5) 129.7(C4a) 133.6(C8a)
OO 21.7(CHj)
4a
5 4
C,Hp, ¢  CHCH,  CDCl  1403(Cl)124.9(C2) 125.7(C3)
8a 126.4(C4) 128.8(C5) 125.4(C6)
2 125.7(C7) 123.8(C8) 133.9(C4a)
131.8(C8a) 25.9(CH,) 15.1(CHj)
4a
5 4
CpHy, 8 gy | CDCl;  125.6(C1) 141.8(C2) 127.1(C3) 92Ern
CH,CH; 127.8(C4) 127.6(C5) 125.0(C6)

125.8(C7) 127.4(C8) 132.0(C4a)
133.8(C8a) 29.1(CH,) 15.6(CH;)

5

W
N
&)

N
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Gross formula Structure Solvent  §°C [ppm] /J[Hz] Ref.
CiHn CCl,  1265(Cl) 136.3(C2) 114.3(C3) [75L1]

146.1(C4) 125.7(C5) 136.3(C6)
120.3(C7) 133.8(C8) 136.8%(C3a)
136.0°(C8a) 12.8(1-CHs) 14.3(4-CH)

C,Hp, CDCl;  124.7(C1/3) 139.5(C2) 133.2(C4/8)
120.4(C5/7) 137.3(C6) 136.9(C3a/8a)
12.7(CHs)

C,Hp, CDCl;  116.0(C1/3) 133.7(C2) 146.3(C4/8)
125.2(C5/7) 134.8(C6) 137.6(C3a/8a)
24.5(CH3)

C,H,0 § _ OCH, CDCl;  153.9(C1) 103.2(C2) 126.2(C3)

8a 5 125.7(C4) 123.9(C5) 126.2(C6)
124.8(C7) 122.4(C8) 133.3(C4a)
. 125.7(C8a) 55.1(0CH;) 18.8(CH;)
a
5 CH,
C1,H,,08 g . OCH, CDCl;  154.9(C1) 103.8(C2) 125.4(C3)
ba 5 126.1(C4) 124.8(C5) 126.9(C6)
OO 128.4(C7) 122.5(C8) 133.4(C4a)
™ 125.7(C8a) 18.4(SCH3) 55.4(0CH;)
> SCH,
C.H,0, g . OCH, CDCl;  149.4(C1/4) 103.1(C2/3) 121.7(C5/8)
lgal 5 125.8(C6/7) 126.2(C4a/8a) 55.6(0CHs;)
4a
5 OCH,
C,H},0, ¢ OCH, DAA 154.4(C1) 104.6(C2) 123.6(C3) 80Mec
H.CO 8a 120.0(C4) 129.5(C5) 118.8(C6)
’ 2 157.2(C7) 100.4(C8) 129.9(C4a)
126.4(C8a) 55.0(0CH3)
5 4y
C1.H )0, 8 1 CDCl;  106.2(C1/4) 149.4(C2/3) 126.2(C5/8)

@0% 124.0(C6/7) 129.1(C4a/8a) 55.7(0CH3)
1 1
J(C1,H1)=157 'J(C5,H5)=160
NocH ( ) ( )

4a J(C6,H6)=160 'J(CH;)=144

(o)
N
w
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J[Hz] Ref.
C,H},0, 8 1 DAA 106.9(C1/5) 156.75(C2/6) 119.25(C3/7) [80Mec]
OCH3 128.7(C4/8) 130.5(C4a/8a) 55.6(0CHs)
H,CO
5 4
C.H,0, 8 o, 1 DAA 106.1(C1/8) 158.9(C2/7) 116.4(C3/6)
CH;0 OCH, 129.6(C4/5) 124.8(C4a) 137.0(8a)
O 55.5(0CH;)
4a
5 4
C,H)5S g SCH, CDCl;  132.7%(C1) 124.1(C2) 126.3(C3)
8a 5 133.3%(C4) 124.5(C5) 125.8(C6)
125.6(C7) 124.8(C8) 131.7(C4a)
. 132.0(C8a) 16.4(SCH3) 19.1(CHs)
a
5 CH,
Ci,H,5Si CDCl;  131.6(C1) 136.0(C2/6) 128.4(C3/5)
QSiHZPh 130.2(C4)
CH 3N ¢ N(CH), Ac-dg 151.7(C1) 114.7(C2) 126.6(C3) 75Em?2
8a 123.4(C4) 129.0(C5) 126.3(C6)
2 125.6(C7) 124.8(C8) 135.7(C4a)
129.6(C8a) 45.2(CH3)
548y
CH 3N 8 g, 1 Ac-dg 106.9(C1) 149.5(C2) 117.1(C3) 75Em?2)
4 N(CH,), 129.2(C4) 128.0(C5) 122.5(C6)
126.7(C7) 126.9(C8) 127.7(C4a)
» 136.0(C8a) 40.7(CH3)
5 4
C,His 1 CDCl;  119.3(C1) 132.0(C2/6) 125.3(C3/5)
(H3C)3COCCH 152.2(C4) 83.9(CCH) 76.4(CCH)
34.8(C) 31.2(CHs)
CioHys 1 CDCl;  120.0(C1/4) 141.9(C2/3/5/6) 78Th
2 32.4(0CH,) 25.8(BCH,)
'J(C1,H1)=155.1 'J(aCH,)=127.5
55 'J(BCH,)=126.6
CiHyy 1 CDCl;  122.9(C1/4) 142.9(C2/3) 135.6(C5/6)
2 29.2(2-0.CH,) 30.0(5-0.CH,)
23.3(5-BCH,)
5 . 'J(C1,H1)=157.3 'J(2-0CH,)=136
1J(6-0.CH,)=124 ' J(6-BCH,)=126
C,H,sFO, F CDCl;  n.r.(Cl) 156.6(C2) 106.4(C3) 130.0(C4)
220K 107.9(C5) 158.0(C6) 209.4(CO) 44.9(C)

1

Q

2 OCH,

COC(CH,),

26.3(CH;) n.r.(OCHs)
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Gross formula Structure Solvent  §°C [ppm] /J[Hz] Ref.
CoH sNO, CDCl;  133.1(Cl) 138.1(C2/6) 119.0(C3/5) 87Sal
1 COCH, 138.2(C4) 208.3(COCH3) 32.0(COCH;)
169.8(NHCOCHj3) 24.0(NHCOCHS)
19.0(2/6-CH;)
H,COCHN 2 "CH,

C1,HsNOs CDCl;  103.8(C1) 159.5(C2/6) 90.9(C3/5) 81Bail
163.7(C4) 127.5(CH) 148.7(C)
15.4(CH;) 55.2(2/6-OCH,)
55.6(4-OCH3)

CoHyg CCly 140.6(C1/2) 128.7(C3/6) 126.0(C4/5)  [73Gii

CDCl;  32.1(aCH,) 25.8(BCH,) 32.1(YCH,)
'J(C3,H3)=155 'J(C4,H4)=160
C,H;s0 Neat 134.3(C1) 128.6(C2/6) 125.5(C3/5)
(H,0),C @COCH3 156.0(C4) 196.2(CO) 26.7(COCH3)
35.5(C) 31.4(CHs)

C,H;s0 CDCl;  140.1(C1) 132.5(C2/6) 128.6(C3/5)

138.2(C4) 211.0(CO) 38.0(CH,CH3)
COCHZCH3 7.7(CH,CH3) 19.1(2/6-CH;) 21.2(4-CHs)

C1,H 60, 1_COC(CH,), Neat 130.2(C1) 131.3(C2/6) 113.7(C3/5) 65Dhal
162.3(C4) 204.8(CO) 44.1(C) 29.0(CH3)
55.6(0CH3)

C,H;,NO CDCl;  134.3(C1) 133.2(C2/6) 128.0(C3/5)
137.5(C4) 171.2(CO) 37.0,33.8(NCHs)
18.7(2/6-CH3) 20.9(4-CHy)

N(CH D,

C,H;;NO, CH ,N(CH CH3)2 CDCl;  133.9(Cl) 107.7(C2) 147.5(C3)
146.2(C4) 109.2(C5) 121.7(C6)
57.3(CH,N) 100.7(OCH,0)
46.5(CH,CH;) 11.7(CH,CHs)

CpoHyg 132.2(C1-6) n.r.(CHs) 77Dall

CH3
H,C CH,
H,C CH
CH,
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174 2 Carbon-13 NMR of aromatic compounds

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

CioHyg CH(CH,), CDCl;  149.9(Cl) 133.7(C2/6) 123.4(C3/5) [72Jon|
120.6(C4) 27.1(CH) 22.7(CH3)

Lon
CH(CH)

C,H;s0 H, CDCl;  151.2(C1) 136.4(C2) 124.6(C3)
127.2(C4) 128.8(C5) 124.9(C6) n.r.(C)
n.r.(CCH;) n.r.(4-CH3,6-CH;)

C(CH3)3

148.5(C4) 33.6(C) 31.6(CCHs)
n.r.(NCHz)

C1,HsNO 1_CH,N(CH,CH,), CDCl;  141.9(C1) 112.2%(C2) 159.7(C3)
114.2%(C4) 128.9(C5) 121.0(C6)
55.0(CH,N) 46.9(CH,CHs)
11.8(CH,CH;) 57.6(OCH3)

CpoH N c(cH,), CCly 139.0(C1) 125.5(C2/6) 112.8(C3/5)  [74Schl
1
(CH,),N” C

C1,HoNO; CH,N(CH,),CDCl;  124.5(C1) 152.1(C2) 142.0(C3)
152.5(C4) 106.9(C5) 124.5(C6)
2 ocH, 57.4(CH,) 44.8(NCH3) 55.5,60.4,60.1
(2-OCH,,3-OCH3,4-OCHj3)
C1HyoN, CDCl;  136.9(C1/2) 113.8(C3/6) 119.7(C4/5)  [86Bul
QNHCH(CHQZ 44.5(CH) 23.2(CHj)
NHCH(CH,),
C1,H5,0,Si, 1_OSi(CHy), CCl 146.5(C1/2) 121.1%(C3/6) 121.8%(C4/5) [77Sc
‘ 0.3(CHs)
2 OSi(CH,),
C1,H5,0,Si, | OSi(CH,), Neat 156.1(C1/3) 112.2(C2) 113.4(C4/6) 77Sc
Q 130.2(C5) 0.2(CH;)
3
OSi(CH,),
C1,H5,0,Si, | OSi(CH,), CCl, 149.3(C1/4) 120.5(C2/3/5/6) 0.1(CH3)  [77Sc
(CH,),SiO
C1,H,,Si, Si(CH,), Neat 145.7(C1/2) 135.4(C3/6) 128.0(C4/5)
Q 2.0(SiCHs)

2 "Si(CH,),
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Gross formula Structure Solvent  §°C [ppm] /J[Hz] Ref.
CroHnShh 1 Neat  139.1(C1/3) 138.4(C2) 134.2(C4/6)  [165¢H]
Si(CH), 127.5(C5) -0.7(SiCHs)
HOSI
C1pH,,S1, | CCly 140.2(C1/4) 132.3(C2/3/5/6) 74Schl
(H3C)3SiOSi(CH3)3 -1 2(SICH3)

Landolt-Bérnstein
New Series I11/35D2
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