228 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
CrsH,CLN CDCl,  1244(C1/8) 129.1(C2/7) 126.9(C3/6)  [B1Sch]

129.5(C4/5) 107.2(C9) 126.9(C10)
133.4(C4a/10a) 134.1(C8a/9a)
116.3(CN)

'J(C1,H1)=165.4 'J(C2,H2)=165.7
'J(C3,H3)=167.6 'J(C10,H10)=166.4
3J(C1,H3)=6.1*J(C3,H1)=8.5

CDCl;  131.4(C1) 117.6C2) 136.5(C3)

1
8a_C 92~ _CN 127.9(C4) 127.5(C5) 134.7(C6)
an 134.7(C7) 127.5(C8) 181.6(C9)
0 I 180.9(C10) 135.6(C4a) 133.1%(C8a)
P S 133.8(C9a) 133.0%(C10a) 117.0(CN)
CN CDCl;  125.1(C1/8) 128.9(C2/7) 126.3(C3/6)

128.9(C4/5) 105.3(C9) 132.6(C10)

OOO 130.5(C4a/10a) 133.2(C8a/9a)
117.2(CN)

5 10 4a | |

J(C1,H1)=162.8 'J(C2,H2)=162.9
'J(C3,H3)=162.5 'J(C4,H4)=161.5
'J(C10,H10)=160.3 *J(C1,H3)=5.8
J(C2,H4)=9.0 *J(C3,H1)=8.4
*J(C10,H4)=4.8

CDCl;  110.6(C1) 131.9(C2) 125.5(C3)
127.3(C4) 122.4(C5) 127.6(C6)

127.4(C7) 128.7 (C8) 129.9(C9)
122.7(C10) 129.4(C4a) 131.8(C4b)
131.9(C8a) 130.3(C10a) 118.1(CN)

C15H7N02

CysHgN

C15H9N

CDCl;  123.8(C1/8) 125.1(C2/7) 125.5(C3/6)
128.9(C4/5) 131.0(C9) 119.4(C10)
133.1(C4a/10a) 131.7(C8a/9a) 14.6(CHs)

'J(C1,H1)=161.6 'J(C2,H2)=163.8
'J(C3,H3)=166.0 'J(C10,H10)=165.3
3J(C1,H3)=6.6 *J(C3,H1)=9.5

CisH,00 0 CDCl;  124.0(C1/1") 131.5(C2/2'/6/6")
I 129.4(C3/3'/5/5") 132.8(C4/4') 148.4(C)
A\ 155.7(CO)

ClSI—IIOC12
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2.4 Chemical shifts and coupling constants 229

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
CisH0 . CHO CDCl,  123.5(C1/8) 129.1(C2/7) 125.6(C3/6)  [B1Sch]
8a | 9a 129.2(C4/5) 124.6(C9) 135.3(C10)

131.0(C4a/10a) 132.2(C8a/9a)
. 170.1(CHO)
a

lOa . .
10 4 J(C1,H1)=163.1 'J(C2,H2)=160.4

'J(C3,H3)=160.4 'J(C4,H4)=160.4
'J(C10,H10)=160.4 'J(CO,H)=147.6
3J(C1,H3)=7.0 *J(C2,H4)=7.9
3J(C3,H1)=8.7 *J(C10,H4)=4.8

CisH;00 9 10 CDCl;  131.2(C1) 134.7(C2) 125.3(C3) 78Be
% 104 ,CHO 128.6(C4) 121.8(C5) 127.0(C6)
8 O 126.9(C7) 128.3(C8) 129.9(C9)
@ 432 122.5(C10) 130.5(C4a) 129.4(C4b)
: ) 131.4(C8a) 130.0(C10a) 193.0(CHO)
C5H,00, COOH CDCl;  125.5(C1/8) 127.2(C2/7) 125.9(C3/6)
8 8a | 9a 128.9(C4/5) 129.5(C9) 129.2(C10)
X2 131.5(C4a/10a) 128.2(C8a/9a)
. 169.9(CO)
s 10 %y LJ(C1,H1)=162.6 J(C2,H2)=162.3

'J(C3,H3)=162.3 'J(C4,H4)=162.1
'J(C10,H10)=160.7 *J(C1,H3)=5.6
J(C2,H4)=8.7 *J(C3,H1)=9.1
*J(C10,H4)=5.5

Cy5H,00, e . O cu CDCl;  141.9(C1) 138.0(C2) 132.9(C3) 81Berl
8a (b 9a | ° 125.9(C4) 126.5(C5) 133.3(C6)
9 2 133.9(C7) 127.0(C8) 184.8(C9)
10 183.3(C10) 131.0(C4a) 134.6(C8a)
s IOag 4a 134.8(C9a) 132.7(C10a) 23.3(CHj)
C1sH,00, I CDCl;  126.5%(C1) 144.3(C2) 132.8°(C3)
8a_C_9a 126.5%(C4) 126.3%(C5) 133.1°(C6)
3 XCH, > g
C[ | 134.0(C7) 126.3%(C8) 181.8°(C9)
10 X __— 182.25(C10) 130.6(C4a) 132.8%(C8a)
10 g 4a, 132.7%(C9a) 132.8%(C10a) 21.0(CHs)
C1sH100,8 o CDCl;  121.9(C1) 147.7(C2) 129.9(C3)
8a 127.0(C4) 126.7(C5) 133.3%(C6)
©i :©/ 133.4%(C7) 126.7(C8) 182.4(C9)
181.8(C10) 129.4(C4a) 133.7(C8a)
10a'(" 4a 133.5(C9a) 133.7(C10a) 14.6(SCH3)
CysH,005 CH3 CDCl;  160.3(C1) 117.9(C2) 134.9(C3)

‘c 9 119.8(C4) 126.5(C5) 133.1(C6)

9 134.2(C7) 127.2(C8) 182.4(C9)

10 183.3(C10) 134.9(C4a) 135.7(C8a)
10a g 4

a 121.6(C9a) 132.5(C10a) 56.5(0OCH3)
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2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure

Solvent

6°C [ppm] /J [Hz] Ref.

CisH,003

Ci5H ;004

CisH 904

C15H1004

CisH 904

C15H1004

C15H1004

CisH,Br

C&Jﬁ

9a 2OCH

o \004

10a

o0

o
oN=0

Ne)

o
m

m
as
N
i)

@)

OH

CDCl;

CDCl;

CDCl;

CDCl;

CDCl;

110.1(C1) 164.4(C2) 121.1(C3) [78Ber]]
129.7(C4) 127.1(C5) 133.5(C6)

134.0(C7) 127.1(C8) 183.1(C9)

181.8(C10) 127.3(C4a) 133.7(C8a)

135.7(C9a) 133.8(C10a) 55.8(0OCH3)

151.9(C1) 153.4(C2) 119.8(C3)
117.1(C4) 126.1(C5) 133.4(C6)

134.4(C7) 125.9(C8) 188.0(C9)

179.3(C10) 124.7(C4a) 133.1(C8a)

115.3(C9a) 132.4(C10a) 56.0(0CH;)

164.6(C1) 107.6(C2) 165.5(C3)
106.5(C4) 127.2(C5) 134.1(C6)

134.1(C7) 126.1(C8) 185.7(C9)

181.4(C10) 134.9(C4a) 133.4(C8a)

110.8(C9a) 133.4(C10a) 55.9(0CH;)

162.8(C1) 105.0(C2) 163.6(C3)
106.3(C4) 126.0(C5) 132.9(C6)

134.8(C7) 126.5(C8) 179.4(C9)

183.0(C10) 136.8(C4a) 135.0(C8a)

113.8(C9a) 131.9(C10a) 56.2(0OCH;)

157.3(C1) 126.2(C2) 123.9(C3)
154.2(C4) 127.2(C5) 134.6(C6)

133.1(C7) 126.2(C8) 188.8(C9)

181.4(C10) 119.3(C4a) 132.2(C8a)

115.9(C9a) 135.0(C10a) 57.0(0CH;)

162.0(C1) 122.8(C2) 136.7(C3)
119.4(C4) 160.6(C5) 118.7(C6)

134.8(C7) 119.8(C8) 188.5(C9)

181.4(C10) 135.4(C4a) 135.0(C8a)

115.6(C9a) 121.6(C10a) 56.6(0CH;)

162.6(C1) 124.7(C2) 135.8(C3)
118.9%(C4) 120.2(C5) 135.8(C6)

118.6%(C7) 161.1(C8) 188.6(C9)

182.6(C10) 133.0(C4a) 121.2(C8a)

117.4(C9a) 136.0(C10a) 56.7(0CH;)

123.5(C1/8) 126.7(C2/7) 125.4(C3/6)  [76Bul2
129.2(C4/5) 129.2(C9) 129.2(C10)
127.7(C4a/10a) 131.5(C8a/9a) 26.8(CHa)

Landolt-Bornstein
New Series I11/35D2



2.4 Chemical shifts and coupling constants 231
Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
CysH,,BrO C CDCl;  140.0(Cl) 131.5(C2) 123.0(C3) [76Soll
Pt 3 Br 135.5(C4) 130.8(C5) 126.9(C6)
HCa 134.6(C1") 129.0(C2'/6") 130.1(C3"/5")
CH b 128.5(C4") 188.7(CO) 121.3(Ca)
! 145.5(Cb)
CisH,,BrO 0 CDCl;  136.8(C1) 130.5(C2/6) 131.8(C3/5)
/é 1 127.8(C4) 134.6(C1') 128.9(C2'/6")
HE a\© 128.9(C3'/5") 128.4(C4') 188.8(CO)
©/CH b Br 121.3(Ca) 145.1(Cb)
lv
CisH,BrO 0 CDCl;  137.9(C1) 128.6(C2/6) 128.6(C3/5)
C 132.9(C4) 137.0(C1") 133.1(C2")
, H( e 127.1(C3") 130.8(C4") 130.4(C5")
Br. 2 CH b 127.1(C6") 189.6(CO) 123.1(Ca)
\©/ 142.7(Cb)
CisH,,BrO 0 CDCl;  138.0(C1) 128.6(C2/6) 128.6(C3/5)
/& 1 132.8(C4) 133.8(C1") 129.7(C2'/6")
HC a 132.1(C3'/5") 124.8(C4') 189.8(CO)
CH b 122.5(Ca) 143.2(Cb)
Br/©/
CisH,,ClO 0 CDCl;  139.7(C1) 129.8(C2) 134.8(C3)
A Ga 132.5(C4) 130.6(C5) 126.4(C6)
HE a 134.6(C1') 128.4(C2'/6") 128.8(C3'/5")
CH b 128.4(C4") 188.6(CO) 121.2(Ca)
©/ 145.4(Cb)
CisH,,CIO 0 CDCl;  136.4(C1) 130.5(C2/6) 129.8(C3/5)
o 139.0(C4) 134.6(C1') 128.8(C2'/6")
bHﬁa \Q 128.8(C3'/5") 128.4(C4') 188.6(CO)
©/CH cl 121.3(Ca) 145.0(Cb)
CisH,,ClO 0 CDCl;  137.9(C1) 128.6(C2/6) 128.6(C3/5)
e ! 132.9(C4) 136.8(C1') 127.8(C2")
H \© 134.9(C3') 127.8(C4") 130.1(C5")
Cl. HC b 126.7(C6") 189.6(CO) 123.1(Ca)
3 1 142.8(Cb)
CysH,,CIO 0 CDCl;  138.0(C1) 128.5(C2/6) 128.5(C3/5)

Landolt-Bornstein
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2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
C,sH,,FO 0 CDCl;  138.1(Cl) 128.5(C2/6) 128.5(C3/5) [76Soll
R 132.6(C4) 131.1(C1") 130.2(C2/6")
HC @ 116.0(C3'/5") 164.0(C4") 189.8(CO)
@CH 121.6(Ca) 143.2(Cb)
F
CisH, FO 0 CDCl;  134.7(C1) 131.3(C2/6) 115.6(C3/5)
e ! 165.5(C4) 134.7(C1') 128.9(C2'/6")
bl 2 130.5(C3'/5") 128.4(C4') 188.4(CO)
©/§H F 121.4(Ca) 144.9(Cb)
CsH\ N cN CDCL;  141.8(Cl) 126.8(C2/6) 132.5(C3/5)
110.6(C4) 136.3(C1') 126.1(C2'/6")
! 128.9(C3'/5") 128.6(C4') 126.7(Ca)
Hﬁ a 132.4(Cb) 119.0(CN)
U cu
b
CisH; NO; 0 CDCl;  137.7(C1) 128.6(C2/6) 128.6(C3/5)
o 133.1(C4) 137.7(C1') 124.7(C2") n.r.(C3")
é{ﬁ a \© 122.2(C4') 130.0(C5") 134.2(C6")
o2N\©/qu n.r.(CO) 124.7(Ca) 141.6(Cb)
3!
CisH; NO; 0 CDCl;  137.7(C1) 128.9(C2/6) 128.9(C3/5)
o 133.3(C4) 141.1(C1') 128.9(C2'/6")
HEa \© 124.2(C3'/5") 148.1(C4") 189.2(CO)
QEQH 125.8(Ca) 141.6(Cb)
O,N
CisH; NO; 0 CDCl;  139.6(C1) 123.2(C2) 148.5(C3)
. 1_~3.NO, 126.9(C4) 131.2(C5) 134.1(C6)
g{ﬁ a 134.4(C1') 129.0(C2'/6") 129.9(C3'/5"
CH 128.7(C4') 187.8(CO) 120.8(Ca)
(j' 146.8(Cb)
CisH; NO; o CDCl;  143.0(C1) 131.2(C2/6) 123.9(C3/5)
cd 154.3(C4) 134.4(C1') 129.0(C2'/6")
bHﬁ a @ 129.4(C3'/5") 128.7(C4') 189.0(CO)
@1' H NO, 121.4(Ca) 146.8(Cb)
CisHi» H,C—CH, CDCl;  118.5(C1/8) 126.7(C2/7) 125.9(C3/6)
8 ca \C/ga 5 119.9(C4/5) 29.3(C9) 139.8(C4a/4b)

148.0(8a/9a) 18.2(CH.)
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2.4 Chemical shifts and coupling constants 233

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
CrsHn CDCL,  133.9(C1) 125.4(C2) 124.9(C3) [/5Cay

126.5(C4) 127.7(C5) 125.1(C6)
125.0(C7) 128.3(C8) 122.5(C9)
126.6(C10) 131.4(C4a) 131.2(C8a)
131.7(C9a) 131.2(C10a) 19.7(CHs)

CisHy CDCl;  124.3(C1/8) 124.8%(C2/7) 124.4%(C3/6)
128.7(C4/5) 129.7(C9) 124.3(C10)
131.1(C4a/9a) 129.8(C8a/10a)
13.7(CH;)

CisHi» CDCl;  126.7(C1) 135.6(C2) 128.8(C3)
128.3(C4) 128.6(C5) 125.4(C6)
125.7(C7) 128.4(C8) 126.9(C9)
126.3(C10) 130.9(C4a) 132.4(C8a)
132.6(C9a) 131.8(C10a) 22.1(CHs)

CisHy CDCl;  134.3(C1) 127.3(C2) 125.7(C3)
120.5(C4) 122.5(C5) 126.0(C6)
125.8(C7) 128.0(C8) 126.2(C9)
122.4(C10) 129.9(C4a) 130.3(C4b)
131.2(C8a) 130.4(C10a) 19.7(CHs)

CisHy CDCl;  127.3(C1) 125.7(C2) 131.0(C3)
135.3(C4) 127.3(C5) 125.3(C6)
125.6(C7) 128.5(C8) 126.9%(C9)
127.8%(C10) 129.9(C4a) 131.5(C4b)
133.3%(C8a) 133.6°(C10a) 27.2(CHs)

CisHi CDCl;  131.6(C1) 124.3(C2) 140.8(C3)
120.4%(C4) 139.1°(C5) 131.6°(C6)
133.05(C7) 139.4°(C8) 119.9%(C9)
138.6(C10) 132.9(C2a) 157.0(C6a)
130.1(C10a) 153.5(C10b) 13.5(CH;)

CisHp CDCl;  122.9(C1) 120.4(C2) 149.6(C3)
122.5(C4) 138.6(C5) 130.9%(C6)
132.0%(C7) 139.0(C8) 119.8(C9)
141.6(C10) 132.9(C2a) 156.8(C6a)
134.3(C10a) 150.4(C10b) 25.1(CHs)

CisHp» CDCl;  122.4%C1) 122.2%(C2) 140.5(C3)

128.5(C4) 142.7(C5) 131.4(C6)
131.8(C7) 140.0(C8) 119.7(C9)
142.3(C10) 133.9°(C2a) 157.3(C6a)
133.8°(C10a) 151.9(C10b) 23.7(CHs)
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234 2 Carbon-13 NMR of aromatic compounds

Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
CsHy, 1 2 CDCl;  122.5%(Cl1) 123.1%(C2) 140.7(C3) [80Bra

10a ] V)22 123.3(C4) 150.3(C5) 131.2(C6)

3 132.6(C7) 139.7(C8) 120.2(C9)
0 4 142.0(C10) 133.4°(C2a) 157.5(C6a)
134.6°(C10a) 150.7(C10b) 27.3(CH;)
6a

8 76 ch,

CisHi» CDCl;  123.9%(C1) 122.9%(C2) 138.9°(C3)

120.3(C4) 140.25(C5) 135.1(C6)
127.9(C7) 139.95(C8) 119.6(C9)
142.2°(C10) 133.9%(C2a) 158.3(C6a)
135.14(C10a) 152.0(C10b) 28.3(CHs)

C1sHp,0 a CDCl;  134.7(C1) 128.3C2/6) 128.3(C3/5)
o. CH_Db 130.3(C4) 138.0(C1") 128.3(C2'/6"
L ;CH 128.7(C3'/5") 132.6(C4') 189.8(CO)
@ 121.7(Ca) 144.4(Cb)
CsHp,O 9 10 CDCl;  155.5(C1) 105.5(C2) 126.1(C3)
8a 102 OCH; 114.7(C4) 122.9(C5) 126.4(C6)
8 @ 126.3(C7) 128.2(C8) 125.8(C9)
0 4a2 120.2(C10) 131.2(C4a) 129.8(C4b)
: 4 132.0(C8a) 122.9(C10a) 55.5(0CH;)
CsH,0 0 CDCl;  121.9(C1/8) 128.5(C2/7) 138.8(C3/6)
8 8al 9a! 132.7(C4/5) 193.7(C9) 144.5(C4a/4b)
O 9 O 135.9(C8a/9a) 24.2(4/5-CHs)
ONF g a7 3
CH, CH,
CisH,O g . OCH, | CDCl;  122.3(C1/8) 125.1(C2/7) 125.4(C3/6)
8a | 9a 128.4(C4/5) 152.3(C9) 122.2(C10)
OOO 132.5(C4a/10a) 124.5(C8a/9a)
63.1(0CH3)
10a 4a | 1
577010 7 4 J(C1,H1)=163.7 'J(C2,H2)=162.0
'J(C3,H3)=161.1 'J(C4,H4)=161.8
'J(C10,H10)=160.5 *J(C1,H3)=5.6
3J(C2,H4)=8.5 *J(C3,H1)=8.5
3J(C10,H4)=5.5
CisH20 8 82 9 o, | DMSO-dg 103.7(C1) 157.3(C2) 120.6(C3)
X OCH, 129.8(C4) 128.3(C5) 124.4(C6)
O 125.5(C7) 127.6(C8) 124.2(C9)
10077 4a 4/ 126.2(C10) 128.4(C4a) 132.3(C8a)

132.8(C9a) 130.4(C10a) 55.2(0CH3)
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Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.

CsH,0 8 g0 9 gy | CDCl;  124.7(Cl) 135.4(C2) 126.9(C3) [80Ki]

8a_ 9a COCH, 119.4(C4) 120.7(C5) 127.5(C6)
127.8(C7) 125.1(C8) 36.7(C9)
1 2 146.1(C4a) 140.3(C4b) 144.3(C8a)
5 4 143.1(C9a) n.r.(CO) n.r.(CH;)
CisH1,05 OH DMSO-dgs 113.5(C1) 165.7(C2) 103.2(C3)
g 166.3(C4) 108.8(C5) 133.3(C6)
HC 134.9(C1") 129.2(C2'/6") 129.2(C3'/5")
bcn TOH 131.0(C4") 191.9(CO) 121.5(Ca)
' 144.0(Cb)
'J(C3,H3)=160.1 'J(C5,H5)=163.1
J(C6,H6)=159.5 'J(C2',H2")=160.6
'J(C3',H3")=160.6 'J(C4,H4')=162.2
'J(Ca,Ha)=162.0 'J(Cb,Hb)=157.9

CisH1,04 I' _co 1 CDCl;  138.0(C1) 130.9(C2) 130.4(C3)
132.8(C4) 128.6(C5) 134.0(C6)
137.1(C1") 130.0(C2'/6") 128.5(C3"/5")

3 133.2(C4") 195.6(CO) 166.2(COOCH;)
H,CO0C 52.3(COOCHs3)

C1sH 1,04 ' CO 1 CDCl;  141.4(C1) 129.5(C2/6) 129.7(C3/5)
133.2(C4) 137.0(C1") 130.1(C2'/6")
128.4(C3'/5") 132.9(C4') 195.9(CO)
166.3(COOCH3) 52.4(COOCHs3)

COOCH,
CisH;3sNO 0 CDCl;  139.0(C1) 128.4(C2/6) 128.4(C3/5)
¢ 132.1(C4) 125.3(C1") 130.5(C2'/6")
Hia @ 114.9(C3'/5") 149.0(C4") 190.6(CO)
/(ij 118.0(Ca) 145.4(Cb)
HN
CisHus H,G CH, CDCl;  122.5(C1/8) 127.2%(C2/7) 127.0%(C3/6)
8a ¢ 9a 120.0(C4/5) 46.8(C9) 139.2(C4a/4b)
i 79 153.6(C8a/9a) 27.1(CHs)
“4b  4a
5 4
CisHus H,C—CH, CDCl;  145.8(C1/1") 128.4(C2/2'/6/6")
N 128.3(C3/3'/5/5") 126.0(C4/4") 29.9(C)
©/1, \© 16.4(CHs)
CisHys 8 00 1 CDCl;  122.3(C1/8) 126.4(C2/7) 130.5(C3/6)
8a a 132.2(C4/5) 37.7(C9) 144.6(C4a/4b)
O‘O 141.6(C8a/9a) 25.5(4/5-CHs)
4b 4a
CH CH
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2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure

Solvent

6"C [ppm] /J [Hz]

Ref.

CisHyy

Ci5H14N,0,

CisH14N,O4

Ci5H14N,05

CisHi,0

CisH,,0

CisH,40

CH, CDCl,
[T
CH.cfp
a

3 COOCH,

NHl 2 N02 CDC13

H,CO COOCH,

OCH, CDCl;
T
HE™
b CH
)

134.5(C1) 126.4(C2/6) 129.4(C3/5)
137.5(C4) 137.5(C1") 126.4(C2/6")
128.6(C3"/5") 127.4(C4") 128.6(Ca)
127.7(Cb) 21.2(CHs)

135.7(C1) 129.1(C2/6) 128.9(C3/5)
131.9(C4) 156.1(C1") 121.0(C2'/6")
131.3(C3'/5') 153.3(C4") 161.8(CH)
n.r.(CH3)

118.7(C1) 135.6(C2) 131.8(C3)
145.3(C4) 115.4(C5) 129.0(C6)

PG

136.7(C1") 125.0(C2'/6") 130.4(C3'/5")

134.7(C4" 165.1(CO) 51.9(OCHs)
20.9(CH;)

118.5(C1) 135.7(C2) 131.7(C3)
146.9(C4) 115.4(C5) 129.2(C6)

130.0(C1" 115.1(C2'/6") 127.2(C3'/5")

158.5(C4") 165.3(CO) 52.0(0CHs)
55.5(0OCHs)

130.1(C1) 127.7(C2/6) 114.1(C3/5)
159.3(C4) 137.6(C1') 126.2(C2/6")
128.6(C3"/5") 127.2(C4") 128.2(Ca)
126.6(Cb) 55.3(0OCHs)

130.0(C1) 128.7(C2/4) 116.4(C3/5)
158.1(C4) 138.8(C1') 127.6(C2")
138.8(C3") 128.6(C4") 129.3(C5")
124.2(C6') 129.1(Ca) 126.6(Cb)
21.4(CHs)

130.1(C1) 128.6(C2/6) 116.4(C3/5)
158.0(C4) 136.0(C1") 126.9(C2/6")
130.1(C3"/5" 137.4(C4") 128.3(Ca)
126.4(Cb) 21.2(CHs)

O1Fis

91Fis|
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Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
CsH,,0 _cH, SO 146.3(C1/1') 127.4(C2/2'/6/6") [75014]
I,HC‘ 128.8(C3/3'/5/5") 127.9(C4/4")
C-OH 79.9(COH) 143.2(CH) 114.4(CH,)
1
‘ X
=
CisH1,0 ' CH, | Ac-dg 146.9(C1) 129.2(C2/6) 128.7(C3/5)
135.6(C4) 140.5(C1') 129.2(C2'/6")
128.7(C3'/5") 126.5(C4") 41.9(CH,)
n.r.(CO) 26.3(CHs)
COCH,
CisH140;, COOCH, CDCl;  140.5(C1) 130.0(C2) 130.4(C3)
3 127.4(C4) 128.5(C5) 133.5(C6)
141.5(C1") 128.8(C2'/6") 128.6(C3"/5")
1 126.3(C4') 41.7(CH,) 167.1(CO)
CH, 52.0(0CHj3)
T
CisH140, H,C00C CDCl;  146.5(C1) 128.9(C2/6) 129.8(C3/5)

128.1(C4) 140.1(C1') 128.9(C2'/6")
128.6(C3'/5") 126.3(C4") 41.9(CH,)
CH 166.9(CO) 51.9(OCHs)

OH Ac-ds  129.8(Cl) 128.7(C2/4) 116.4(C3/5)
158.2(C4) 140.2(C1') 112.1(C2')

160.9(C3") 113.5(C4") 130.3(C5")

HC a 119.5(C6') 129.5(Ca) 126.4(Cb)

b oy 55.4(0CH;)

CisH40,

CysH,,0, OH Ac-dg 130.3(C1) 128.4(C2/6) 116.3(C3/5)
157.8(C4) 131.4(C1") 128.1(C2'/6%)
! 114.9(C3'/5%) 159.9(C4') 127.1(Ca)
HC a 126.1(Cb) 55.0(0CH3)

H,CO
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Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
C15H14058 H,CO CDCl,  129.6(C1) 129.7(C2/6) 113.9(C3/5) _ [B2LId

164.0(C4) 124.2(C1") 135.1(C2'/6")
130.0(C3'/5') 139.6(C4") 188.9(CO)
n.r.(CHs) n.r.(OCHs)

Q
2!
2
e}

e

CisH,40,8e H,CO CDCl;  131.4(C1) 129.6(C2/6) 114.1(C3/5)  [R2LIz
164.1(C4) 122.4(C1') 136.4(C2'/6")
130.1(C3"/5" 139.0(C4") 191.6(CO)

n.r.(OCH;3) n.r.(CH3)

- \n—0
o) A
o

QO

e
@)

CisH,,0,Te CDCl;  135.7(Cl) 129.4(C2/6) 114.2(C3/5)  [82LIa
164.3(C4) 109.8(C1') 140.5(C2/6")
130.5(C3"/5" 138.9(C4") 193.5(CO)

n.r.(OCH;3) n.r.(CH3)

H,CO

O ::\
O\
- SO
- O

129.1(C4) 128.7(C5) 131.8(C6)
158.6(C1") 114.9(C2'/6") 129.5(C3'/5")
CH, 121.2(C4") 69.4(0CH,) 166.8(CO)

@, 52.1(OCH;)

C1sH 1405 H,COOC CDCl;  142.4(C1) 127.0(C2/6) 129.9(C3/5)
: N

C1sH 1405 : CDCl;  137.6(C1) 128.5(C2) 130.5(C3)

129.7(C4) 158.5(C1") 114.9(C2/6")
129.6(C3"/5" 121.2(C4") 166.8(CO)

CH, 69.3(0CH,) 52.1(OCH;)
O
r
Cy5H 405 o CDCly  122.1(Cl) 132.3(C2/4) 113.8(C3/5) 82L1a
H3co@c” 163.9(C4) 148.9(C1') 121.5(C2'/6")
0 129.9(C3'/5") 135.3(C4") 165.1(CO)
@1' n.r.(OCHs) n.r.(CHs)
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Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.

CysH,0; OCH, CDCl;  130.9(C1/1") 132.3(C2/2'/6/6") [77Sha|
113.5(C3/3'/5/5") 163.0(C4/4') 195.5(CO)
n.r.(OCHj3)

1
O=C 1’
OCH,

CisH14048 5 COOCH, CDCl;  128.7(C1) 131.9(C2) 130.6(C3)
129.9(C4) 128.7(C5) 135.1(C6)
137.8(C1') 128.6(C2'/6") 129.0(C3"/5")

! . 133.9(C4") 62.5(CH,) 162.3(CO)
2 52.2(OCH3)

130.6(C4) 137.8(C1") 128.6(C2/6")
129.0(C3"/5" 133.9(C4") 166.5(CO)
H,C 62.7(CHs,) 52.2(0OCHs)

CisH14048 H,C00C CDCl;  133.9(C1) 130.8(C2/6) 129.8(C3/5)
1

F
<j3 115.1(C4) 129.9(C5) 110.5(C6)

C1sHsFN,0 CDCl;  163.1(C1) 107.4(C2) 140.2(C3) 04Wai
| 121.0(C1") 128.6(C2/6') 111.2(C3'/5")
N 152.8(C4") 165.2(CO) 40.0(CH;)
oC
T
N(CH,),
C1sHisFN,0 F CDCl;  159.2(C1) 115.6(C2/6) 121.9(C3/5) 04Wai
| 134.5(C4) 121.2(C1') 128.6(C2'/6")
111.2(C3Y/5") 152.8(C4") 165.6(CO)
NH 40.1(CHs)
oC
1O
N(CH,),
C,5H,sFN,O Fl CDCl;  137.6(C1) 114.2(C2) 162.9(C3) 07Wai
118.4(C4) 130.3(C5) 122.4(C6)
1 127.3(C1') 122.3(C2'/6") 113.0(C3'/5")
oc 148.4(C4') 164.2(CO) 40.8(CH;)
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Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
C15HFN,0 1 CDCL,  131.5(Cl) 129.3(C2/6) 115.7(C3/5) _ P7Wai
COQF 164.8(C4) 127.5(C1") 122.2(C2Y6")
o 113.0(C3/5") 148.4(C4") 164.4(CO)

1

Q 40.8(CH;)

N(CH,),

CisH sFN,S (H,O)N CDCl;  145.2(C1) 114.5(C2) 162.5(C3) 07 Wai
117.7(C4) 130.1(C5) 121.8(C6)
128.2(C1") 125.0(C2'/6") 112.1(C3'/5")
1"NH 149.4(C4") 195.4(CS) 40.4(CH;)

;:I,CS
E3

C,sHsFN,S X CDCl;  139.4(C1) 128.9(C2/6) 115.5(C3/5) 97Wai
s OF 164.5(C4) 128.3(C1") 125.2(C2'/6")
/ 112.2(C3'/5") 149.5(C4') 196.0(CS)
IiN\ 40.5(CHs)
N(CH,),
CysH sFN,S F CDCl;  162.7(C1) 111.1(C2) 141.1(C3) 94Wai
3 119.2(C4) 130.0(C5) 113.0(C6)
| 129.2(C1') 128.8(C2'/6") 110.9(C3"/5")
NH 152.9(C4") 197.4(CS) 40.1(CHs)
cs
T
N(CH,),
CysH sFN,S F CDCl;  160.7(C1) 115.8(C2/6) 126.3(C3/5) 04Wai
| 135.5(C4) n.r.(C1") 128.8(C2'/6")
110.9(C3'/5") 152.8(C4') 197.8(CS)
NH 40.1(CH3)
cs
L
N(CH,),
CisH sN CH, CDCl;  136.8(C1) 127.1(C2/6) 128.9(C3/5)
140.5(C4) 151.9(C1") 119.4(C2'/6"
128.9(C3'/5") 123.0(C4") 165.0(C)
17.1(C-CH3) 21.3(4-CH;)
N//C\CH3
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Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
CrH N CDCL,  141.7(C1) 135.1(C2) 128.0(C3) B0Bud

131.0(C4) 131.4(C5) 128.7(C6)
151.3(C1") 119.2(C2'/6") 129.0(C3'/5")

|
N=C 2 cH, 123.3(C4") 169.9(C) 21.2(C-CHs)
@r CH, 19.7(2-CHy)
CyisHsN 2 _CH, CDCl;  139.2(C1) 133.0(C2) 127.0(C3)
130.1(C4) 125.3(C5) 128.2(C6)
C/CH3 150.5(C1") 120.7(C2'/6") 128.6(C3'/5")
1

123.3(C4") 171.0(C) 29.4(C-CHy)

@F 20.3(2-CHy)

CisH;sNO OCH, CDCl;  132.3(Cl) 128.9(C2/6) 113.7(C3/5)
161.7(C4) 152.1(C1") 119.7(C2'/6")
128.9(C3'/5") 123.0(C4") 164.3(C)
1 16.7(C-CHs) 55.1(4-OCH3)
p N=C
CH,
CisHi6N, CDCl;  124.6(C1) 130.4(C2/6) 111.6(C3/5)
152.5(C4) 153.0(C1") 120.9(C2/6")
1 128.9(C3'/5") 124.9(C4") 160.2(C=N)
' N=CH n.r.(CH3)
CisH,60 COC(CH,), CSy 139.2(C1) 122.4(C2) 124.5(C3)
5 Ac-dg 129.0(C4) 128.6(C5) 126.4(C6)
126.7(C7) 125.8(C8) 133.8(C4a)
O 130.2(C8a) 211.8(CO) 45.1(C)
4 27.2(CHs)
C,sH,40S CDCl;  128.6(Cl) 127.9(C2/6) 114.6(C3/5)
1 157.5(C4) 131.9(C1") 143.5(C2'/6")
@ 128.3(C3'/5") 128.9(C4") 55.2(4-OCHs)
i ocH, 21.9(2'/6'-CHs3)
CisH,60, g COOC(CH,), €S 129.1(C1) 129.8(C2) 124.6(C3)
8a ) Ac-dg 132.7(C4) 128.6(C5) 126.1(C6)
127.4(C7) 126.2(C8) 134.0(C4a)
OO 131.5(C8a) 165.9(CO) 80.6(C)

S 4, 28.1(CHs)
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2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure Solvent

6°C [ppm] /J [Hz] Ref.

CisH603

Ci5H ;604

C15H1605

CisH;eS

C15H17I\I

C15H18

C15H18

C15H18

CHO CDCl;

)
H,C e 4a OH

CH(CH,),

(H,0),CH CDCl

HO ]8al CH,
HO 4a 3

CHO OH

9 1

CDCl;

CDCl;

CCly

CH,C(CH,), CDCly

8 8a
CI
4a
5 4
8 1 CDCl;

I 8a I CH,C(CH,),
4

a
5

N

|94Alg]

109.9(C1) 153.7(C2) 142.1(C3)
135.5(C4) 123.6(C5) 134.2(C6)
127.8(C7) 118.9(C8) 127.0(C4a)
125.7(C8a) 193.3(CHO) 27.5(CHCH;)
21.8(CHCH3) 20.2(6-CHs)

'J(C5,H5)=156 'J(C7,H7)=158
'J(C8,H8)=156 'J(CHO)=177
'J(CHCH;)=127 'J(CHCH;)=127
'J(6-CH;)=127

116.7(C1) 133.9(C2) 113.1(C3)
151.7(C4) 111.6(C5) 155.6(C6)
142.7(C7) 134.3(C8) 114.3(C4a)
129.4(C8a) 199.4(CHO) 27.8(CHCH)
20.1(CHCH;) 21.4(2-CHs)

106.9(C1) 152.8(C2) 143.5(C3)
155.2(C4) 184.7(C5) 158.7(C6)
105.0(C7) 123.3(C8) 128.9(C9)
125.5(C4a) 132.7(C9a) 56.0(2-OCHs)
60.9(3-OCH;) 62.5(4-OCHs)
56.0(6-OCHs)

134.3(C1) 125.9(C2/6) 129.6(C3/5)
134.4(C4) 131.0(C1") 143.8(C2/6")
128.4(C3"/5") 129.0(C4') 20.8(4-CHs)
21.8(2'/6'-CH)

139.2(C1/1") 128.7%(C2/6) 128.0°(C3/5)
126.7(C4) 61.8(CH,) 42.1(CH3)

125.2(C1) 136.3(C2) 113.0(C3)
144.2(C4) 125.2(C5) 134.9(C6)
139.9(C7) 133.2(C8) 136.5(C3a)
137.5(C8a) 12.9(1-CH;) 23.9(4-CHy)
38.3(CH) 24.8(CH)

75L11

135.9(C1) 128.9(C2) 125.2(C3)
126.6(C4) 128.5(C5) 125.2(C6)
125.2(C7) 125.2(C8) 133.9(C4a)
133.3(C8a) 44.9(CH,) 32.9(C) 30.2(CHs)

128.6(C1) 137.5(C2) 129.5(C3)
126.9(C4) 127.5(C5) 125.1(C6)
125.7(C7) 127.5(C8) 132.1(C4a)
133.4(C8a) 50.4(CH,) 32.1(C) 29.5(CHs)
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Gross formula Structure Solvent  §°C [ppm] /J [Hz] Ref.
CisH1905P 0 Ac-dg 129.3(C1) 128.8(C2) 125.6(C3) |77Ern1|
q C,P(OCH2CH3)2 127.7(C4) 128.7(C5) 125.9*(C6)
8 g2 126.1°(C7) 125.2(C8) 134.2(C4a)
132.5(C8a) 30.9(PCH,) 61.8(CH,CH3)
16.4(CH,CH;)
4a
5 4
CisH1405P 0N Ac-dg 128.9(C1) 130.5(C2) 128.6(C3) 77Em1
§ . 1 LOCHCH,), 128.2(C4) 128.0°(C5) 126.0(C6)
8a CH, 126.5(C7) 127.9%(C8) 132.7(C4a)
133.9(C8a) 33.9(PCH,) 62.0(CH,CH3)
I 16.5(CH,CH;)
5 4
CisHp40 C(CH,), CDCl; 151.6(C1) 135.8(C2/6) 125.4(C3/5) 75Kall
1 128.2(C4) 34.2(C) 30.3(CCHs)
H,C OH 21.2(4-CH,)
C(CH,),
Ci5Hp40, C(CH,), CDCL 152.6(C1) 137.3(C2/6) 110.6(C3/5) 75Kal
147.8(C4) 34.6(C) 30.3(CH;)
1
CH.O OH 55.5(0CHs;)

C(CH,),

Landolt-Bérnstein
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