176

2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C,3HCINO, No, CDCl;  127.1(Cl) 131.7(C2/6) 129.1(C3/5)  |840'Co |
139.2(C4) 155.2(C1") 123.2(C2'/6"
125.2(C3'/5") 145.1(C4") n.r.(CO)
QA%
o'l
Cl
C1;HsCLO 0 CDCl;  135.8(C1/1") 131.4(C2/2'/6/6")
& 128.9(C3/5) 139.3(C4) 194.1(CO)
ll
A,
C,3Hg FNO, NO, CDCl;  124.8(C1) 132.9(C2/6) 116.1(C3/5)
161.9(C4) 155.3(C1") 123.2(C2'/6")
125.2(C3'/5") 145.1(C4') n.r.(CO)
O\\G T LJ(R,C4y=243.5 2I(F,C3)=22.4
1 f 3J(F,C2)=9.8 *J(F,C1)=2.9
F
C13HgN, 04 NO, CDCl;  133.8(Cl) 131.4(C2/6) 123.9(C3/5) 840'Co
150.6(C4) 155.0(C1') 123.2(C2'/6")
125.2(C3'/5") 145.2(C4") n.r.(CO)
ol
C1;H;0 CDCl;  124.1(C1/8) 129.0(C2/7) 134.6(C3/6)
120.2(C4/5) 193.6(C9) 144.3(C4a/4b)
134.1(C8a/9a)
C1;H;0 CDCl;  185.0(C1) 128.9(C2) 141.3 (C3)

131.0(C4) 126.4(C5) 131.6(C6)
134.5(C7) 126.7(C8) 129.8(C9)
127.5(C3a) 131.9(C6a) 129.3(C9a)
127.3(C9b)
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2.4 Chemical shifts and coupling constants 177
Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
Ci;HoBr 8 g0 9 05 ! 5 CDCl; 128.2(C1) 120.5(C2) 129.8£C3) |80Ki§|
T 121.1(C4) 119.3(C5) 127.1%(C6)
O‘O 126.9%(C7) 125.0(C8) 36.7(C9)
4 4a 140.7(C4a) 140.7(C4b) 142.8(C8a)
5 4 145.2(C9a)
C13HoBrFNO NH-CO CDCl, 136.9(C1) 114.6(C2) 162.9(C3) 97Wai
"ol 3 119.1(C4) 130.6(C5) 122.4(C6)
F 136.7(C1") 121.9(C2'/6") 132.2(C3'/5")
117.6(C4") 164.4(CO)
Br
C13HoBrFNO NH-CO CDCl; 130.8(C1) 129.4(C2/6) 116.0(C3/5) 97Wai
I 165.1(C4) 136.9(C1') 121.8(C2'/6")
132.1(C3'/5") 117.4(C4") 164.6(CO)
Br F
Ci;HyBrFNS NH-CS | CDCl; 144.9(C1) 114.5(C2) 162.6(C3) 97Wai
I 3 118.3(C4) 130.3(C5) 121.8(C6)
F 137.8(C1") 125.2(C2'/6") 132.2(C3'/5")
120.2(C4") 196.7(CS)
Br
Ci;HyBrFNS NH-CS CDCl; 139.1(C1) 129.0(C2/6) 115.7(C3/5) 97Wai
I' 1 164.7(C4) 138.0(C1") 125.3(C2'/6")
132.2(C3'/5") 120.1(C4") 197.3(CS)
Br F
C13HoBrO 0 CDCl, 136.3(C1) 131.5(C2/6) 131.5(C3/5) 77Sha
g 1 127.4(C4) 137.2(C1') 129.9(C2'/6")
@1 128.4(C3'/5") 132.6(C4") 195.3(CO)
Br
Ci:HyCIFNO CO-NH CDCl; 163.1(C1) 107.8(C2) 139.1(C3) 94Wai
"l 3 115.5(C4) 130.2(C5) 111.6(C6)
F 136.4(C1") 127.4(C2") 135.1(C3")
' 132.1(C4") 130.2(C5") 125.1(C6")
3l 164.4(CO)
Ci3HyCIFNO CO-NH CDCl; 163.1(C1) 107.8(C2) 139.2(C3) 94Wai
"l 3 115.4(C4) 130.2(C5) 111.5(C6)
F 133.0(C1") 129.2(C2'/6") 128.5(C3'/5")
138.5(C4") 164.6(CO)
Cl
C;3HoCIFNO CO-NH CDCl, 159.8(C1) 115.8(C2/6) 122.3(C3/5) 94Wai

I 133.6(C4) 136.5(C1") 127.4(C2")

135.1(C3") 132.0(C4") 130.1(C5")

: 125.1(C6") 164.4(CO)
Cl

Landolt-Bornstein
New Series I11/35D2



178

2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure

Solvent

6°C [ppm] / J[Hz] Ref.

C3HoCIFNO

Ci3HoCIFNO

Ci3HyCIFNO

C3HoCIFNO

C3HoCIFNO

C3HoCIFNS

Ci3HoCIFNS

Ci3HoCIFNS

Ci3HoCIFNS

CO-NH

TS

NH-CO
M

Cl
NH—-CO

1' 1

37
Cl F
NH-CO

&9

CS-NH
"1
3V

Cl

CS-NH
I' 1

Cl
CS-NH
:: ' 1:
Cl F
CS-NH
):( ! 1:
F

Cl

CDCl;

CDCl;

CDCly

CDCl;

CDCl,

CDCl;

CDCl;

CDCl,

CDCl;

159.7(C1) 115.8(C2/6) 122.2(C3/5)  [94Wai
133.6(C4) 133.1(C1") 129.1(C2/6")
128.4(C3"/5" 138.3(C4") 164.6(CO)

136.8(C1) 114.6(C2) 162.9(C3) 07 Wai
119.2(C4) 130.6(C5) 122.4(C6)

138.8(C1") 120.4(C2") 134.9(C3")

124.9(C4" 130.1(C5") 118.3(C6")

164.4(CO)

136.9(C1) 114.6(C2) 162.9(C3) 07 Wai
119.1(C4) 130.6(C5) 122.4(C6)

136.2(C1") 121.6(C2'/6") 129.2(C3'/5")
130.0(C4") 164.4(CO)

130.8(C1) 129.5(C2/6) 116.0(C3/5)  [07Wai
165.1(C4) 139.0(C1') 120.4(C2")

134.8(C3") 124.8(C4") 130.1(C5")

118.2(C6") 164.7(CO)

130.8(C1) 129.4(C2/6) 116.0(C3/5)  [p7Wai
165.1(C4) 136.4(C1') 121.6(C2/6")
129.2(C3"/5" 129.8(C4') 164.7(CO)

162.6(C1) 110.8(C2) 140.1(C3) 94Wai
118.9(C4) 130.3(C5) 113.9(C6)

144.5(C1") 127.0(C2") 134.8(C3")

131.2(C4" 129.9(C5") 124.7(C6")

196.7(CS)

162.7(C1) 110.8(C2) 140.3(C3) 04Wai
119.0(C4) 130.3(C5) 113.9(C6) n.r.(C1')
128.1(C2'/6") 128.8(C3"/5") 137.7(C4")
197.2(CS)

161.0(C1) 116.0(C2/6) 126.0(C3/5)  [04Wai
134.7(C4) 144.2(C1') 127.0(C2")

134.7(C3") 131.2(C4") 129.9(C5")

124.7(C6") 197.0(CS)

161.0(C1) 116.0(C2/6) 126.0(C3/5)  [04Wai
134.9(C4) 137.7(C1") 128.8(C2/6")
128.0(C3"/5" 141.0(C4") 197.4(CS)
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2.4 Chemical shifts and coupling constants 179

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C,,H,CIFNS NH-CS CDCl,  144.8(C1) 114.6(C2) 162.6(C3) 07Wai
o . 118.3(C4) 130.3(C5) 121.8(C6)
. 139.8(C1') 123.7(C2") 134.8(C3")
3 127.2(C4') 130.1(C5') 121.7(C6")
al 197.0(CS)
C,sH,CIFNS NH-CS CDCl,  144.9(C1) 114.5(C2) 162.6(C3) 07Wai
ol ; 118.3(C4) 130.3(C5) 121.8(C6)
7 N3 137.3(C1") 125.0(C2/6") 129.3(C3/5")
— 132.4(C4') 196.9(CS)
Cl
C,;H,CIENS NH-CS CDCL,  139.0(C1) 129.1(C2/6) 115.7(C3/5)  [07Wai
' 1 164.7(C4) 140.0(C1") 123.8(C2")
134.7(C3") 127.1(C4") 130.1(C5"
3 121.9(C6') 197.5(CS)
Cl F
C,;H,CIFNS NH-CS CDCL,  139.1(C1) 129.0(C2/6) 115.7(C3/5)  [07Wai
! 164.7(C4) 137.5(C1") 125.1(C2Y6")
129.3(C375") 132.3(C4") 197.3(CS)
Cl F
C,5H,0Cl CDCl,  135.8(C1) 131.4(C2/6) 128.5%(C3/5)  [77Sha

” 138.7(C4) 137.2(C1') 129.8(C2'/6"))
©/ \©\ 128.3%(C3'/5") 132.5(C4") 195.0(CO)

C13HoCLN CDCl;  132.7(C1) 135.2(C2/6) 128.8(C3/5)
130.7(C4) 151.4(C1') 120.7(C2'/6")
@ 129.2(C3'/5") 126.7(C4") 156.4(C=N)

Cy;HoF 8 83 9 o, 1 CDCl;  112.2(C1) 162.3(C2) 113.8(C3)
120.6(C4) 119.5(C5) 126.8(C6)
126.4(C7) 125.0(C8) 36.9(C9)
4b 4a 137.7(C4a) 140.8(C4b) 143.0(C8a)
145.2(C9a)
C13HoFN;0,8 CS-NH CDCl;  162.7(C1) 110.9(C2) 139.9(C3) 04Wai
' 1@ 121.0(C4) 130.4(C5) 114.3(C6)
F 144.2(C1") 119.0(C2") 148.0(C3")
: 125.5(C4" 133.1(C5") 129.8(C6")
NO 195.2(CS)
C13HoFN,0,8 CSNH CDCl;  162.8(C1) 110.8(C2) 139.9(C3) 94Wai
I \ 118.8(C4) 130.4(C5) 114.3(C6)
F 148.1(C1") 127.7(C2'/6") 123.9(C3'/5")

149.1(C4") 195.7(CS)
ON
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180 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C3HoFN,O,S CS-NH CDCl, 161.1(C1) 116.2(C2/6) 126.0(C3/5) 94Wai
it 134.6(C4) 144.0(C1') 120.9(C2")
148.1(C3') 125.6(C4") 133.2(C5")
3 129.8(C6') 195.5(CS)
No, F
CsHFN,0,8 CSNH CDCl,  161.1(C1) 116.2(C2/6) 125.9(C3/5)  [94Wai
o 134.5(C4) 147.9(C1") 127.7(C2/6")
123.9(C35") 149.1(C4") 196.0(CS)
oN F
C13HoFN,0,8 NH-CS CDCl,  144.4(C1) 114.6(C2) 162.6(C3) 07Wai
v s 118.6(C4) 130.5(C5) 121.8(C6)
F 139.8(C1") 118.7(C2') 148.5(C3")
' 121.6(C4") 129.9(C5') 129.5(C6")
No, 197.7(CS)
C13HoFN,0,8 NH-CS CDCl,  144.8(C1) 114.6(C2) 162.6(C3) 07Wai
1" 1 3 118.7(C4) 130.5(C5) 121.8(C6)
F 144.2(C1") 124.9(C2'/6") 122.8(C3/5")
145.2(C4) 197.5(CS)
o,N
C13HoFN,0,8 NH-CS CDCl,  138.6(C1) 129.1(C2/6) 115.8(C3/5)  [P7Wai
Tl 165.0(C4) 139.9(C1') 118.8(C2))
148.5(C3') 121.5(C4") 129.9(C5")
3 129.6(C6") 198.1(CS)
NO, F
C13HoFN,0,8 NH-CS CDCl,  139.1(C1) 129.1(C2/6) 115.9(C3/5)  P7Wai
I' 1 165.0(C4) 144.4(C1") 124.8(C2'/6")
122.9(C3'/5") 145.1(C4") 197.9(CS)
ON F
C3HoFN,O4 CO-NH CDCl, 163.1(C1) 108.0(C2) 138.8(C3) 94Wai
I 115.7(C4) 130.4(C5) 112.0(C6)
3 g 136.2(C1') 121.8(C2') 148.4(C3")
3 126.6(C4') 130.2(C5") 133.3(C6")
No, 163.2(CO)
C3HoFN,0O4 CO-NH CDCl, 163.1(C1) 108.0(C2) 138.7(C3) 94Wai
"l 3 115.6(C4) 130.4(C5) 112.1(C6)
F 140.1(C1") 128.8(C2'/6") 124.1(C3'/5")
150.0(C4') 163.6(CO)
ON
C1sHoFN, O, CO-NH CDCl,  160.0(C1) 116.0(C2/6) 122.5(C3/5)  [p4Wai
' 133.2(C4) 136.4(C1") 121.7(C2))
148.4(C3') 126.5(C4") 130.2(C5")
3 133.3(C6') 163.2(CO)
NO F
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2.4 Chemical shifts and coupling constants 181

Gross formula Structure

Solvent

6°C [ppm] / J[Hz] Ref.

Ci3HoFN,0; CO-NH

:/< ' 1>:<
O,N F

C13H9FN203 NH-CO
C13HoFN,05 NH-CO
1" 1

O N
C13HoFN,05 NH- CO

C3HoFN,0; NH-CO

ON@P @1

@@

N
3 C
1
CN
lV

Ci3HoFO

C13H91

Ci3HoN

CisHgN

Landolt-Bornstein
New Series 111/35D2

CDCl;

CDCl;

CDCl;

CDCl;

CDCl,

CDCl;

CDCl;

CDCl,

CDCl;

160.0(C1) 116.0(C2/6) 122.4(C3/5)  [94Wai
133.2(C4) 140.3(C1") 128.2(C2/6")
124.0(C3"/5" 149.9(C4") 163.6(CO)

136.3(C1) 114.7(C2) 163.0(C3) 07 Wai
119.6(C4) 130.8(C5) 122.5(C6)

138.8(C1") 115.1(C2") 148.8(C3")

119.4(C4" 130.1(C5") 125.9(C6")

164.6(CO)

136.3(C1) 114.7(C2) 163.0(C3) 07 Wai
119.7(C4) 130.8(C5) 122.5(C6)

143.1(C1") 119.6(C2'/6") 125.2(C3'/5")
144.1(C4") 164.5(CO)

130.2(C1) 129.6(C2/6) 116.2(C3/5)  [07Wai
165.3(C4) 139.0(C1") 115.0(C2")

148.8(C3") 119.3(C4") 130.0(C5")

125.9(C6") 164.8(CO)

130.2(C1) 129.7(C2/6) 116.2(C3/5)  [p7Wai
165.4(C4) 143.7(C1') 119.6(C2/6")
125.2(C3"/5") 143.9(C4') 164.8(CO)

133.8(C1) 132.6(C2/6) 115.5(C3/5)  [77Sha
165.5(C4) 137.6(C1') 129.9(C2'/6"))
128.3(C3"/5") 132.3(C4") 195.0(CO)

134.1(C1) 91.8(C2) 135.7(C3) 121.4(C4) 80Kit
119.9(C5) 127.3(C6) 126.9(C7)

124.9(C8) 36.5(C9) 140.7(C4a)

141.2(C4b) 142.6(C8a) 143.4(C9a)

142.4(C1) 130.6(C2) 113.0(C3)
130.6(C4) 129.6(C5) 131.4(C6)

138.8(C1") 127.0(C2'/6") 129.1(C3"/5")
128.5(C4") 118.8(CN)

145.6(C1) 127.7(C2/6) 132.5(C3/5)

110.9(C4) 139.1(C1') 127.2(C2Y6")
129.1(C3"/5") 128.6(C4") 118.9(CN)



182 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
CsHoN 12 CDCl;  30.6%(C1) 30.1%(C2) 118.6(C3) 134.3(C4)P8Vas
8a @ 2a 104.3(C5) 119.7(C6) 130.2(C7)
8 3 120.8(C8) 152.5(C2a) 130.5(C5a)
146.6(C8a) 138.3(C8b) 117.9(CN)
S5a
6 CN
C13sHoNO g  COCH, CDCl;  140.3(C1) 125.7(C2) 131.2(C3)
8a 113.7(C4) 125.5(C5) 129.2(C6)
2 128.9(C7) 126.4(C8) 132.7(C4a)
129.3(C8a) 201.2(CO) 117.0(CN)
4a 30.4(CH
s L (CH3)
C13HoNO, ¢ ON CDCl;  110.8(C1) 132.9(C2) 126.7(C3)
8a 131.3(C4) 127.8(C5) 131.6(C6)
2 127.2(C7) 130.1(C8) 131.0(C4a)
132.6(C8a) 117.6(CN) 167.1(CO)
4a, 52.5(0CH;)
H,COOC
C13HoNO, O,N CDCl;  121.2(C1) 146.7(C2) 123.0(C3)
119.8(C4) 120.3(C5) 127.4(C6)
| Q A 128.8(C7) 125.3(C8) 36.8(C9)
% ta 148.0(C4a) 139.3(C4b) 144.8(C8a)
0 . 143.8(C9a)
8a 4b
O
C13HoNO,S NC CDCl;  143.5(C1) 111.2(C2) 133.4(C3)
o 133.5(C4) 135.6(C5) 129.8(C6)
<:>so2 139.4(C1') 128.6(C2'/6") 129.4(C3'/5")
134.2(C4") 115.6(CN)
C1;HoNO,S CN CDCl;  143.4(C1) 131.1(C2) 113.8(C3)
1 136.2(C4) 130.4(C5) 131.5(C6)
<:>so2 140.1(C1") 127.8(C2'/6") 129.6(C3'/5")
I 134.0(C4") 117.0(CN)
C3HNO; CDCl;  142.9(C1) 130.6(C2/6) 123.6(C3/5) 77Sha

149.9(C4) 136.4(C1") 130.1(C2'/6")

(0]
¥
@/1 , \©\ 128.7(C3"/5") 133.4(C4') 194.7(CO)
NO,

C13HoNO, CDCl;  128.2(C1) 129.9(C2/6) 128.9(C3/5)  [840'Co
134.3(C4) 155.4(C1") 123.2(C2/6")
(0] o

. 125.2(C3'/5") 145.1(C4") n.r.(CO)
s
O,N
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2.4 Chemical shifts and coupling constants 183

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

CsHoN;0, ) CDCl;  128.6(Cl) 149.7(C2/6) 128.7(C3/5) [86Axe]

ON 130.5(C4) 150.6(C1') 120.7(C2'/6")
129.3(C3'/5") 127.1(C4") 153.4(C=N)
A} = 1
N C\ NO,
ak
CisHyo 8 829 oy | CDCl;  124.9(C1/8) 126.6(C2/7) 126.6(C3/6)
119.8(C4/5) 36.8(C9) 141.7(C4a/4b)
O‘O 143.2(C8a/9a)
4b 4a
5 4
Ci5H BN CDCl;  135.9(C1) 129.1(C2/6) 128.8(C3/5)
131.7(C4) 151.0(C1") 118.1(C2")
) 133.0(C3") 126.6(C4") 128.3(C5")
Br N=CH 119.7(C6") 161.7(C=N)
2'5 ,
Ci;H,oCIN CDCl;  133.4(C1) 136.1(C2) 127.1(C3)
12 130.0(C4) 132.2(C5) 128.7(C6)
) 151.9(C1') 121.1(C2/6") 129.3(C3"/5")
N=CH 126.4(C4') 157.0(C=N)
&

C3H,oCIN Cl  CDCl;  134.7(C1) 130.0(C2/6) 129.1(C3/5)
137.4(C4) 151.7(C1') 120.8(C2'/6")
129.2(C3'/5") 126.2(C4") 158.8(C=N)

1
N=CH
C3H,oCIN CDCl;  135.9(C1) 129.1(C2/6) 128.8(C3/5)
131.8(C4) 149.6(C1') 127.8(C2")
) 130.1(C3") 126.3(C4") 129.4(C5")
Cl  N=CH 118.9(C6") 162.1(C=N)
C,3H,FNO CO-NH CDCl;  163.1(C1) 107.7(C2) 139.5(C3) 94Wai

1

.
o

Landolt-Bornstein
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115.4(C4) 130.1(C5) 111.3(C6)
134.7(C1") 128.8(C2'/6") 127.0(C3'/5")
132.1(C4") 165.7(CO)



184 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §"*C [ppm] / J[Hz] Ref.
C3HoFNO CO-NH CDCl, 159.6(C1) 115.8(C2/6) 122.1(C3/5) 94Wai
' 1 133.9(C4) 134.8(C1") 128.8(C2'/6")

127.0(C3"/5" 131.9(C4') 165.7(CO)

F
C15H,,FNO HN-CO CDCl;  137.3(C1) 114.5(C2) 162.9(C3)
I 118.8(C4) 130.5(C5) 122.4(C6)
3 p 137.6(C1") 120.4(C2'/6") 129.1(C3"/5")
124.9(C4") 164.5(CO)
C;H,,FNO NH CO CDCl;  131.2(C1) 129.4(C2/6) 115.9(C3/5)
"1 165.0(C4) 137.8(C1') 120.3(C2'/6"
129.2(C3'/5") 124.8(C4') 164.7(CO)
F
C1;H,oFNS CS-NH CDCl;  162.7(C1) 110.8(C2) 140.4(C3)
11 3 118.9(C4) 130.2(C5) 113.7(C6)
F 143.1(C1') 126.7(C2'/6") 128.7(C3'/5")
131.4(C4") 198.7(CS)
Ci;H,0FNS CS-NH CDCl;  160.9(C1) 115.9(C2/6) 125.9(C3/5)
1 135.0(C4) 142.8(C1') 126.7(C2'/6")
128.7(C3'/5") 131.4(C4") 199.0(CS)
F
Ci;H,oFNS NH-CS CDCl;  145.2(C1) 144.5(C2) 162.6(C3)
' 1 5 118.1(C4) 130.2(C5) 121.8(C6)
F 138.8(C1") 123.7(C2'/6") 129.1(C3"/5")
127.2(C4") 196.6(CS)
C3H FNS NH-CS CDCl;  139.3(Cl) 129.0(C2/6) 115.6(C3/5) 97Wai
11 164.6(C4) 139.0(C1') 123.8(C2/6"
129.1(C3'/5") 127.1(C4') 197.1(CS)
F
Cy3H; N, NLC CDCl;  129.4(Cl) 125.0(C2/6) 129.0(C3/5) 77Alb
2 125.4(C4) 62.3(C)
2
C15H,oN,0, NO, CDCl;  142.6(C1) 130.2(C2/6) 124.7(C3/5)
150.3(C4) 152.0(C1') 121.0(C2/6")
130.2(C3'/5") 127.9(C4") 158.2(C=N)
1
N=CH
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2.4 Chemical shifts and coupling constants 185

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C13H,0N>0, CDCl;  135.4(Cl) 129.3(C2/6) 1289(C3/5)  [86Ax¢]
132.4(C4) 157.9(C1') 121.2(C2'/6")
125.0(C3'/5") 145.4(C4") 162.7(C=N)
N CH
O,N
C13HoN,O5 CDCl;  150.5(C1) 129.7(C2) 127.5(C3)
o 126.3(C4) 131.7(C5) 120.1(C6)
154.9(C1') 138.2(C2") 121.3(C3")
140.4(C4') 128.3(C5") 116.8(C6")
15.8(2-CHy)
Ci3H,0 CDCl;  137.6(C1/1') 129.9(C2/2'/6/6") 77Sha
: : 128.2(C3/3'/5/5") 132.3(C4/4') 196.3(CO)
Cy5H,,08 CDCl;  136.6(C1) 127.4(C2/6) 129.1(C3/5) 82L1a
@ @ 133.5(C4) 127.6(C1') 135.0(C2'/6")
129.3(C3'/5") 128.6(C4") 189.7(CO)
C13H,00Se CDCl,  138.4(Cl) 127.1(C2/6) 128.8(C3/5)  [82Lla
GSQ CO@ 133.7(C4) 125.8(C1') 136.2(C2/6")
129.1(C3'/5") 128.8(C4") 192.7(CO)
Ci3H,00Te CDCl;  142.6(C1) 126.9(C2/6) 123.0(C3/5)  [82Lla
@Te cor 133.9(C4) 113.6(C1') 140.2(C2'/6")
129.0(C3'/5") 129.4(C4") 196.0(CO)
C13H,00; | CDCl;  129.6(C1) 130.1(C2/6) 128.5(C3/5)  [82Lla
@O CO@ 133.4(C4) 151.0(C1') 121.7(C2/6")
129.3(C3'/5") 125.7(C4") 164.3(CO)
C13H,00; CDCl;  129.3(C1) 133.1(C2/6) 115.4(C3/5)  [77Sha
” 161.0(C4) 138.0(C1') 129.4(C2'/6")
©/ \©\ 128.3(C3'/5") 132.2(C4") 197.0(CO)
Ci3H,00, HOOC CDCl;  142.7(C1) n.r.(C2) 130.0(C3) 128.7(C4) [79Marl
2 131.6(C5) 130.5(C6) 140.3(C1")
0 O 127.4(C2/6") 127.8(C3'/5") 126.5(C4")
1 n.r.(CO)
C15H,005S CDCl;  142.2(C1) 133.6(C2) 129.5(C3)

Landolt-Bornstein
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133.9%(C4) 133.8%(C5) 129.5(C6)
141.4(C1") 127.4(C2'/6") 129.6(C3'/5")
133.8(C4") 189.3(CHO)



186 2 Carbon-13 NMR of aromatic compounds

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

Ci3H 004 HO CDCl; 112.6(C1) 165.8(C2) 103.3(C3) |97Hag]
1

164.5(C4) 107.8(C5) 135.5(C6)

.0 129.5(C1') 131.5(C2'/6") 115.2(C3"/5")
% 160.9(C4') 198.6(CO)
\2 OH
|
=
OH
C13H,004 CDCl;  113.1(C1) 152.5(C2) 151.4(C3)
I 151.4(C4) 107.3(C5) 126.3(C6)
.0 138.3(C1") 128.9(C2'/6") 128.2(C3'/5")
8 131.4(C4") 200.5(CO)
OH
2
OH
OH
Ci;H,Br CH, Ac-dg 141.3(C1) 131.5(C2/6) 132.0(C3/5)
1 120.2(C4) 141.3(C1') 129.5(C2'/6")
s 129.2(C3'/5") 126.8(C4") 41.6(CH,)
T
C3H, Cl H, Ac-dg 141.0(C1) 131.2(C2/6) 129.3(C3/5)
' i 132.1(C4) 141.6(C1') 129.6(C2'/6")
ol 129.3(C3'/5") 127.0(C4") 41.6(CH,)
C;H,,ClO CH, Ac-dg 131.9(C1) 129.0(C2/6) 131.0(C3/5)
Q ' 1@ 141.6(C4) 132.2(C1') 130.5(C2'/6")
o ol 116.1(C3'/5") 156.4(C4") 40.8(CH),)
Ci:H; N CDCl;  137.3(C1) 129.6(C2/6) 129.5(C3/5)
132.1(C4) 153.2(C1") 121.6(C2'/6")
) 129.9(C3'/5") 126.7(C4") 161.2(C)
N=CH
Ci;sH N 8 ¢, 9 gy CDCl;  111.7(C1) 145.7(C2) 113.9(C3)
NH, 120.6(C4) 118.5(C5) 126.6(C6)
O‘O 125.0(C7) 124.7(C8) 36.8(C9)
ab  4a 132.9(C4a) 142.2%(C4b) 142.1%(C8a)
5 4 145.1(C9a)
C;sH;)NO ¢  OCHCHCN CDCl;  153.5(Cl1)105.2(C2) 125.5(C3)
8a 121.4(C4) 121.9(C5) 126.8(C6)
127.6(C7) 125.5(C8) 125.7(C4a)
134.6(C8a) 62.9(0OCH,) 18.7(CH,CN)
s 4y 117.5(CN)
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2.4 Chemical shifts and coupling constants 187

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
Ci3H;1NO ‘(‘) CDCl, 137.8%(C1) 115.8(C2) 146.6(C3) |91Bu§|

p L 118.9(C4) 130.0(C5) 120.5(C6)
138.7%(C1") 130.0(C216") 128.1(C3/5")
133.2(C4') 196.9(CO)

HN 3
C,sH NO 0 CDCL,  127.1(C1) 132.9(C2/6) 113.6(C3/5)  [775ha

& 151.4(C4) 139.0(C1') 129.5(C26"))
Cﬁ' \©\ 128.0(C3'/5") 131.4(C4") 195.4(CO)
NH,

C;sH;1NO, CH, Ac-dg 150.0(C1) 130.4(C2/6) 124.1(C3/5)
1 147.2(C4) 140.4(C1') 129.6(C2'/6")
129.4(C3'/5") 127.2(C4") 42.0(CH,)
NO,
C3H; NO,S CDCl;  126.4(C1) 135.0(C2/6) 130.8(C3/5) 87Cha

S
11 140.2(C4) 145.0(C1") 126.0(C26")
123.9(C3Y/5" 149.3(C4") 21.3(CH3)

O,N CH3

Ci;sH; NO; CDCl;  151.7(C1) 130.1(C2) 127.3(C3)

124.5(C4) 131.5(C5) 120.7(C6)
@ 162.4(C1") 115.8(C2'/6") 125.5(C3'/5")
141.8(C4") 15.8(CHs)

C13H, NO;S CDCl;  142.9(C1) 125.2(C2/6) 130.5(C3/5)  [89Cha
1 1 141.3(C4) 153.3(C1") 125.3(C2/6")
124.4(C3Y/5") 149.2(C4" 21.5(CH;)
O
C13H, NO;S CDCl;  119.9(C1) 137.0(C2/6) 115.6(C3/5)  [87Cha
161.0(C4) 144.8(C1') 125.4(C2/6")
123.8(C3"/5" 150.0(C4") 55.3(0CHs)
02
C13HINO,S CDC13 137.0(C1) 128.1(C2/6) 130.4(C3/5)  [89Cha
! 145.4(C4) 147.8(C1') 128.8(C2/6")
124.5(C3"/5" 150.2(C4") 21.7(CHs)
O,N
Ci3HNO,S CDCl;  135.3(C1) 127.4(C2/6) 115.2(C3/5)  [89Cha

‘ 162.6(C4) 153.2(C1") 125.2(C26")
124.2(C3"/5" 149.0(C4") 55.5(0CH;)

O,N
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C3H; NOsS I'_SO, CDCl;  131.3(Cl) 130.4(C2/6) 115.0(C3/5) [89Cha
1 164.1(C4) 148.2(C1') 128.6(C2'/6"
124.5(C3'/5") 150.1(C4") 55.8(OCH3)
O,N OCH,
Ci3Hps 2 CCl, 131.1(C1/3) 22.9(C2) 123.3(C4/9)
1 3 124.8(C5/8) 125.6(C6/7) 135.3(C3a/9a)
9a a 1a 133.5(C6a) 129.8(C9b)
99!
8 5
6a
7 6
Ci3Hy, 1 n.r 138.5(C1) 127.0(C2/6) 129.5(C3/5) 76Bull
O O CH 136.8(C4) 141.4(C1') 127.0(C2'/6")
I ’ 128.7(C3'/5") 127.0(C4") 21.0(CH3)
CisHpy 2 ccl, 140.4(C1/1") 128.4(C2/2'/6/6")
CH2© 127.9(C3/3'/5/5") 125.6(C4/4") 41.7(CH,)
1!
Ci;Hp, H,C.__CH, CDCl;  144.7(C1) 124.5(C2) 125.2(C3)
8 g0 T 127.2(C4) 128.3(C5) 125.6%(C6)
) 125.8%(C7) 125.8*(C8) 133.9(C4a)
OO 131.0(C8a) 142.3(=C) 116.1(=CH,)
” 25.1(CH»)
5 4
CisHoN, ¢  CN CDCl;  110.4(C1) 132.5(C2) 123.9(C3)
24 129.7(C4) 151.7(C5) 115.6(C6)
128.6(C7) 119.6(C8) 128.5(C4a)
. 133.9(C8a) 118.2(CN) 45.2(CH;)
a
mo,N
CisHoN, ' N=N 1 CDCl;  150.8(C1) 120.8(C2/6) 129.1(C3/5)
137.5(C4) 153.6(C1') 120.1(C2'/6")
CH 128.6(C3'/5") 126.9(C4") 21.0(CH;)
3
CisHoN, cH, CDCl;  150.6(C1) 122.8(C2/6) 129.5(C3/5)
© 141.2(C4) 152.6(C1') 122.6(C2'/6")
NN 128.8(C3'/5") 130.5(C4") 21.3(CH;)
Ci;H,,0 CDCl;  143.7(C1/1') 126.4%(C2/2'/6/6")

128.2%(C3/3'/5/5") 127.2(C4/4") 75.8(CH)
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2.4 Chemical shifts and coupling constants 189
Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C3H,,0 OH Ac-dg 128.3(C1) 155.4(C2) 115.6(C3) [78Nak]
RPN 127.8(C4) 120.1(C5) 131.0(C6)
v 141.9(C1") 129.4(C2'/6") 128.6(C3"/5")
126.1(C4") 36.2(CH,)
Ci;H,,0 ' CH, Ac-dg 132.7(C1) 130.3(C2/6) 115.8(C3/5)
1 156.1(C4) 142.6(C1') 129.2(C2'/6")
ol 128.8(C3'/5") 126.3(C4") 41.4(CH,)
Ci;H,,0 ¢  COCH, CDCl;  133.1(C1) 128.7(C2) 124.9(C3)
8a 5 139.7(C4) 123.9(C5) 125.9%(C6)
126.4*(C7) 127.2(C8) 132.6(C4a)
130.0(C8a) 200.9(CO) 29.4(COCH;)
S 4a 19.7(CHs)
CH,
C3H,0 COCH, CDCl;  134.9(C1)129.2(C2) 74Wel
He, S sa 125.7,132.8(C3,C4) 128.5(C5)
3 128.6,137.8(C6,C7) 123.6(C8)
132.8(C4a) 131.0(C8a) n.r.(CO)
e 4a X n.r.(COCHj;) n.r.(CH3;)
C3H,0 8 gy 1 CDCl;  129.4(C1) 134.3(C2) 124.3(C3) 74Wel
COCH, 128.0(C4) 127.2(C5) 138.9(C6)
O 129.7(C7) 130.3(C8) 136.3(C4a)
H,C T 131.2(C8a) n.r.(CO) n.r.(COCH3)
5 4 n.r.(CHs)
Ci;H,,0 HC CDCl;  154.5(C1) 131.1(C2) 126.8(C3)
b= 121.8(C4) 129.7(C5) 119.6(C6)
@O 157.8(C1") 117.4(C2'/6") 129.3(C3'/5")
\_7/ 117.4(C4') 16.0(CHs)
C1;H,,08 H,CO CDCl;  123.9(C1) 157.2(C2) 110.8(C3)
' 128.3(C4) 121.2(C5) 131.6(C6)
@S 1 134.5(C1") 131.3(C2'/6') 129.1(C3"/5")
127.0(C4") 55.8(OCHs)
C1;H,,08 ocH, CDCl;  137.1(Cl) 115.9(C2) 160.0(C3)
it 112.6(C4) 129.9(C5) 122.8(C6)
@s 1 135.2(C1") 131.3(C2'/6") 129.1(C3"/5")
127.1(C4") 55.0(0CHs)
C3H,08 ' CDCl;  124.2(C1) 135.2(C2/6) 114.9(C3/5) 87Cha
@S@OCH3 159.2(C4) 138.6(C1') 128.8(C2/6"
1 128.7(C3'/5") 125.6(C4") 55.2(OCH3)
C3H,08 142.5(C1) 125.0°(C2/6) 130.0(C3/5)  [89Cha

Landolt-Bornstein
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141.6(C4) 145.8(C1') 124.7(C26")
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190 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C3H,08 g . COCH, CDCl;  131.3%C1) 129.1(C2) 119.0(C3) [90Per]
8a 143.4(C4) 123.8(C5) 126.3(C6)
2 128.3(C7) 126.8(C8) 130.1*(C4a)
131.0%(C8a) 200.8(CO) 29.6(CH;)
S de 15.0(SCH;)
SCH,
C1;H,,0, " OH Ac-dg 128.6(C1) 143.7(C2) 145.0(C3)
CH, /2 on 113.7(C4) 119.8(C5) 122.2(C6)
1 141.8(C1") 129.3(C2'/6") 128.6(C3'/5")
126.2(C4") 36.0(CH,)
C3H,,0, OH Ac-dg 119.5(C1) 156.2(C2) 103.2(C3)
CH,1 L2 157.1(C4) 107.3(C5) 131.6(C6)
s 142.6(C1') 129.2(C2'/6") 128.6(C3'/5")
126.0(C4") 35.6(CH,)
OH
Ci3H,0, OH Ac-dg 129.4(C1) 148.3(C2) 116.4(C3)
CH, 1 2 114.1(C4) 150.6(C5) 117.7(C6)
, 141.7(C1") 129.4(C2'/6") 128.6(C3'/5")
126.1(C4") 36.2(CH,)
OH
C;H,,0, CH, 1 ~ 3 OH Ac-ds 133.6(C1) 116.4(C2) 145.3(C3)
' 143.7(C4) 115.7(C5) 120.7(C6)
142.4(C1') 129.2(C2'/6") 128.7(C3'/5")
OH 126.2(C4') 41.6(CH,)
C15H,,0, g . COCH, CDCl;  127.1(C1) 131.9(C2) 102.0(C3)
8a 159.2(C4) 122.0(C5) 125.7(C6)
2 128.6(C7) 126.2(C8) 125.7(C4a)
n.r.(C8a) 199.9(CO) 29.3(CHj)
4a 55.7(0CH;)
OCH,
C3H,,0, ¢  COCH,CH, CDCL  115.0(C1)163.0(C2) 119.6(C3)
8a |2 on 136.7(C4) 124.3(C5) 123.5(C6)
127.8(C7) 129.3(C8) 128.5(C4a)
131.5(C8a) 208.2(CO) 37.2(CH,)
4y 9.5(CH;)
C1;sH1,0,8 H,C CDCl;  138.7(C1) 137.9(C2) 129.3(C3)
o 2 133.6(C4) 126.4(C5) 132.6(C6)
@SO 141.1(C1Y) 127.5(C2'/6") 129.0(C3'/5")
2 133.0(C4") 20.1(CHs)
C1;H1,0,8 5 CH, CDCl;  141.4%C1) 127.9(C2) 139.5(C3)
{ 134.0(C4) 129.1(C5) 124.8(C6)
@SOZ 141.7%(C1") 127.6(C2/6") 129.2(C3'/5"
! 133.1(C4") 21.3(CHs)
CDCl;  138.5(Cl) 127.6(C2/6) 129.8(C3/5) 89Cha

C13HIZOZS 1
Ol

144.1(C4) 141.8(C1') 127.4(C2'/6")
129.2(C3'/5") 133.0(C4") 21.5(CHs)
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2.4 Chemical shifts and coupling constants 191

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

C13H,0,8 CDCl;  136.7(Cl) 127.1(C2/6) 114.8(C3/5)  [89Cha]
@ @ 161.9(C4) 145.7(C1') 124.5(C26")

129.1(C3"/5" 130.6(C4") 55.4(0OCHs)

C3H1,0; H, CDCl;  159.2(C1) 102.4(C2) 132.3(C3) 92Pe
8a 5 125.6(C4) 125.7(C5) 128.2(C6)
O 125.4(C7) 122.2(C8) 132.8(C4a)
» 125.6(C8a) 167.7(CO) 51.7(COOCHs3)
5 doocH 55.6(0CH3)
C1;sH1,05S ¢ _ COCH, CDCl;  138.3(C1) 124.1(C2) 128.4(C3)
8a 5 142.6(C4) 129.0(C5) 128.2(C6)
126.8(C7) 124.7(C8) 130.4(C4a)
. 129.2(C8a) 201.9(CO) 30.7(CHs)
a
5 SO,CH, 44.2(SO,CH53)
Ci;H1,058 H,CO CDCl;  128.7(C1) 156.9(C2) 112.5(C3)

b= 135.6(C4) 120.4(C5) 129.6(C6)
@soz\ p 141.3(C1') 128.2(C2'/6") 128.4(C3'/5")
132.9(C4") 55.8(0CHs)
C1;sH1,058 5 OCH, CDCl;  142.7(Cl1) 112.3(C2) 160.0(C3)

T 119.4%(C4) 130.4(C5) 119.8%(C6)
{:yso2 141.5(C1") 127.6(C2'/6") 129.3(C3'/5")
133.2(C4" 55.7(0CH;)

Ci3H,058 CDCl;  133.0(C1) 129.8(C2/6) 114.5(C3/5)  [89Cha
@ @ 163.3(C4) 142.3(C1') 127.2(C2/6")
129.2(C3"/5" 132.8(C4") 55.6(0CHs)

Ci3H).S CDCl;  133.7(C1) 136.2(C2) 130.6(C3)
oo 126.3(C4) 127.9(C5) 133.0(C6)
@s 139.9(C1') 129.6(C2'/6") 129.1(C3"/5")
126.7(C4") 20.6(CH;)
Ci;sH1.S 3 CH, CDCl;  136.1(Cl) 131.8(C2) 139.0(C3)

N 128.3(C4) 129.0(C5) 128.0(C6)
@s \ 135.2(C1") 130.7(C2'/6") 129.1(C3'/5")
126.8(C4" 21.3(CHs)

Ci3HsS , CDCl;  131.2(C1) 132.1(C2/6) 130.0(C3/5) 87Cha
@SQCH3 137.4(C4) 137.1(C1') 129.7(C2'/6")
1 129.0(C3'/5") 126.3(C4") 21.1(CHs)

CisHisN I'_CH, CDCl;  142.3(C1) 115.7(C2) 146.4(C3)

1 112.9(C4) 129.3(C5) 119.3(C6)
T NH, 141.1(C1") 128.9%(C2/6") 128.4%(C3'/5")
126.0(C4") 41.9(CH,)
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192 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C3H;3N CDCl;  131.1(Cl) 129.7(C2/6) 115.3(C3/5) 91Bud|
' 144.4(C4) 141.9(C1') 128.7%(C2/6")
! 128.3%C3'/5") 125.8(C4") 41.0(CH,)
| CH,
HN" i
Ci;H;3NO 0-CH, CDCl;  138.4(C1) 114.0(C2) 146.5(C3)
o1 114.7(C4) 129.5(C5) 117.6(C6)
158.9(C1") 114.9(C2'/6") 129.4(C3'/5")
120.9(C4") 69.9(CH,)
HN 3
CisH13sNO 0—CH, CDCl;  126.9(C1) 129.3%(C2/6) 115.1(C3/5)
11 146.3(C4) 159.0(C1') 114.9(C2'/6")
129.4%(C3'/5" 120.7(C4") 70.1(CH,)
NH,
Ci;H;3NO ¢ . CON(CHy), CDCl;  134.8(C1)123.8(C2) 125.1(C3)
8a 128.9(C4) 128.4(C5) 126.3(C6)
2 126.9(C7) 128.1(C8) 133.4(C4a)
129.5(C8a) 170.7(CO)
5 4a 4 38.7(CHjs,s-cis) 34.7(CHj,s-trans)
C1sH13NO,S |' SO5CH, CDCl;  129.0(C1) 117.2(C2) 146.3(C3)
1 3 115.5(C4) 129.4(C5) 121.0(C6)
NH, 138.1(C1") 128.7%(C2/6") 128.8%(C3'/5")
133.6(C4") 63.0(CH,)
C:H3NO,S I' SO;CH, CDCl;  117.3(C1) 131.8(C2/6) 114.9(C3/5)
1— 147.0(C4) 138.2(C1') 128.7%(C2/6")
N 128.8%(C3'/5") 133.5(C4") 62.5(CH,)
NH,
C3H,;0P 0 CDCl;  134.3(C1) 130.4(C2/6) 128.5(C3/5) 75Alb
AR 131.6(C4) 16.5(CH;)
CH, )
'J(P,C1)=100.9 *J(P,C2)=9.7
) 3J(P,C3)=11.8 *J(P,C4)=2.8
Ci3Hy 8 g, | CDCl;  127.9(Cl) 134.8%(C2) 135.0°(C3) 77Dal
a CH, 123.6(C4) 133.0(C5) 125.5(C6)
OO 124.5(C7) 125.2(C8)
T CH, 131.3(C4a) 132.4(C8a) 20.2%(2-CH3)
CH, 19.7%(3-CH3) 19.1(5-CHs)
Ci3Hy 8 gy | CDCl;  127.0(C1) 134.2(C2) 135.2(C3) 77Dal
2 CH; 126.6(C4) 125.7(C5) 134.2(C6)
O‘ 127.0(C7) 126.6(C8) 132.5(C4a)
H,C T CH, 130.6(C8a) 19.9(2-CH3) 19.2(3-CH3)
57 4 21.3(6-CHs)
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Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
CsHyy ¢  CH(CH), CDCL  144.6(Cl)121.7(C2) 125.7(C3) [92Ern]
8a 5 126.3(C4) 128.9(C5) 125.2(C6)
125.7(C7) 123.3(C8) 133.9(C4a)
7 131.4(C8a) 28.5(CH) 23.6(CH;)
57y

CisHuy CDCl;  124.1(C1) 146.2(C2) 125.7(C3)
127.9(C4) 127.6(C5) 125.0(C6)
125.8(C7) 127.6(C8) 132.1(C4a)
133.7(C8a) 34.2(CH) 23.9(CH3)

CisHyy CDCl;  116.1(C1/3) 132.4(C2) 145.2(C4/8)
126.8(C5/7) 145.8(C6) 136.2(C3a/8a)
24.8(4/8-CH;) 28.5(6-CHs)

Ci3Hy CS,/ 126.7(C1/4/5/8) 120.6(C2/3/6/7) 73Giin2

cDCL, 81.7(C4a/8a) 16.9(C9) 17.2(CH;)

Cy;H,,0 ¢ COH)CHy), CDCL  143.5(Cl)122.6(C2) 124.6(C3)

82 ) 128.5(C4) 128.9(C5) 125.2%(C6)
125.0%(C7) 127.3(C8) 134.8(C4a)
130.9(C8a) 73.8(C) 31.4(CHs)
4a
5 4
C3H.,0 CDCl;  122.4(C1) 146.4(C2) 123.5(C3) 00Maz
58 127.8(C4) 127.4(C5) 125.7(C6)
4a 8a 126.0(C7) 128.1(C8) 132.2(C4a)
A O | 133.1(C8a) 72.6(C) 31.6(CHs)
C(OH)(CH3)2
C3H,,0, CDCl;  124.4(C1) 142.0(C2) 123.6(C3) 00Maz
58 128.4(C4) 127.5(C5) 126.1(C6)
m %a 126.1(C7) 128.1(C8) 132.7(C4a)
) 1 133.2(C8a) 84.1(C) 26.0(CHs)
C(OOH)(CH,),
CisH14S 8 o, SCH, CDCl;  133.3(C1) 124.2(C2) 124.6(C3)
a

Landolt-Bérnstein
New Series I11/35D2

138.0(C4) 124.2(C5) 125.8(C6)
125.5(C7) 125.0(C8) 131.9(C4a)
131.9(C8a) 25.6(CH,) 14.9(CHs)
16.4(SCH;)
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C3HisN ¢ N(CH,), Ac-dg 147.0(C1) 133.7(C2) 130.7(C3) [75Em2)|
8a CH, 125.8(C4) 128.7(C5) 125.4(C6)
126.2(C7) 124.9(C8) 134.6(C4a)
. 133.5(C8a) 19.2(CH3) 43.4(NCH;)
s 4
CisHig 7 .1 CDCl;  37.7(C1) 159.6(C2) 123.3(C3) 78Ed
C(CH,), 120.1(C4) 126.1(C5) 123.6(C6)
O‘ 123.5(C7) 145.5(C3a) 143.0(C7a)
3a > 33.3(C) 30.4(CH;)
4
Ci3Hye 1 CDCl;  124.8(C1/4) 141.5(C2/3) 134.7(C5/6)  [78Thul
2 32.5(2-0.CH,) 25.7(2-BCH,)
29.6(5-0.CH,) 23.6(5-BCH,)
5
4
C,3H Si ¢ Si(CH), nr. 137.8(C1) 133.1(C2) 125.5(C3) 76Bull
8a 129.7(C4) 129.2(C5) 125.1(C6)
125.2(C7) 128.1(C8) 133.8(C4a)
. 137.4(C8a) —1.0(CH3)
5 My
CisH 6Si 8 g, 1 _ CDCl;  133.8(C1) 137.8(C2) 129.8(C3)
Si(CHjy), 127.0(C4) 128.1(C5) 126.2(C6)
OO 125.7(C7) 128.1(C8) 133.8(C4a)
n 133.1(C8a) -1.1(CH;)
5 4
Ci;H;NO, ,CH, CDCl;  132.5(C1) 107.8(C2) 147.8(C3)
! CHiN'CHZCOOCHZCH3 146.8(C4) 109.4(C5) 122.0(C6)
170.7(CO) 100.9(0CH,0) 57.3(CH,N)
42.0(NCH3) 60.7(CH,CO) 60.1(CH,CH;)
o 14.3(CH,CHs)
/
0—CH,
C3H 50 CH, Neat 140.4(C1) 133.6(C2/6) 129.1(C3/5) 65Dhal
X 138.1(C4) 212.0(CO) 42.4(CH)
H,C COCH(CH,), 18.9(CH3) 20.6(2/6-CH;,4-CHs)
CH,
C15HoNO, COCH, CDCl;  111.1(C1) 161.8(C2) 110.9(C3)
2 OH 152.3(C4) 101.7(C5) 130.8(C6)
| A 201.3(CO) 25.7(COCH3)
_ 37.9(NHCH,CHj,) 14.8(NHCH,CHj)
CH,CH,CH; 24.6(CH,CH,CHj3) 20.9(CH,CH,CH3)

NHCH,CH,

14.3(CH,CH,CH3)
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Gross formula Structure Solvent  §°C [ppm] / J[Hz] Ref.
C3H,00 CH(CH,), CDCl;  154.7(C1) 141.4(C2/6) 123.9(C3/5) [74Buc|
X 123.3(C4) 26.8(CH) 23.8(CH3)
OCH, 61.6(0OCH;)
2 CH(CH,),
C13H,NO, CH,N(CH,CH,), CDCl;  142.7(C1) 106.3(C2/6) 160.3(C3/5)
1 98.6(C4) 57.7(CH,N) 46.7(CH,CHs)
11.7(CH,CH;) 54.7(0OCHj3)
H,CO OCH,
C 3HGe cCly 138.2(C1) 132.6(C2/6) 124.7(C3/5) 74Schl
(H,0),C lGe(CH3)3 150.5(C4) n.r.(C) n.r.(CCHj)
~1.8(GeCHs)

151.2(C4) n.r.(C) n.r.(CCHy)
~1.0(SiCH3)

C5H,,S1 | CCl, 136.3(C1) 133.2(C2/6) 124.6(C3/5) 74Schl
(H3C)3c<:>8i(CH3)3

Landolt-Bornstein
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