2.4 Chemical shifts and coupling constants

Gross formula

Structure

Solvent

8"C [ppm] / J[Hz] Ref.

CZOHI lF

CZOHI lF

CZOHI lF

CyoHy F

Landolt-Bornstein
New Series I11/35D2

12a 1

CDCI,

CDCl,

125.6(C1) 126.3(C2) 125.0(C3) |86Sa£|
128.1%(C4) 128.1%(C5) 116.7(C6)

159.3(C7) 109.3(C8) 125.2(C9)

118.7(C10) 122.2(C11) 127.8*(C12)

n.r.(C3a) n.r.(C5a) n.r.(Cé6a) n.r.(C10a)
n.r.(C10b) n.r.(C12a) n.r.(C12b)

n.r.(Cl12c)

'J(F,C7)=251.9 %J(F,C8)=19.9
3J(F,C6)=6.3 *J(F,C9)=8.0
*J(CF,10)=4.2

125.6%(C1) 125.9%(C2) 125.0(C3)
127.8°(C4) 128.3(C5) 123.6(C6)

111.4(C7) 160.7(C8) 115.8(C9)

125.4(C10) 121.8(C11) 127.6°(C12)

n.r.(C3a) n.r(C5a) n.r.(Cé6a) n.r.(C10a)
n.r.(C10b) n.r.(C12a) n.r.(C12b)

n.r.(Cl12c)

|J(F,C8)=246.9 %J(F,C7)=20.1
2J(F,C9)=25.1 *J(F,C10)=9.0
*J(F,C6)=5.0

125.5(C1) 126.3(C2) 124.8(C3)
128.0(C4) 127.7(C5) 124.3(Co6)

131.1(C7) 116.3(C8) 161.0(C9)

107.1(C10) 122.0(C11) 127.6(C12)

n.r.(C3a) n.r.(C5a) n.r.(Cé6a) n.r.(C10a)
n.r.(C10b) n.r.(C12a) n.r.(C12b)

n.r.(Cl12c)

|J(F,C9)=246.3 %J(F,C8)=25.4
2J(F,C10)=22.2 *J(F,C7)=9.2
SJ(F,C6)=1.5 TJ(F,C5)=1.5 *J(F,C4)=1.3

125.5(C1) 126.1(C2) 124.8(C3)
127.7(C4) 128.6(C5) 124.6(C6)

126.7(C7) 125.5(C8) 111.8(C9)

161.5(C10) 126.2(C11) 127.7(C12)

131.5(C3a) 130.5(C5a) 133.7(C6a)
118.0(C10a) 127.1(C10b) 131.0(C12a)
126.5(C12b) 124.3(C12c¢)

'J(F,C10)=254 *J(F,C9)=24.9
2J(F,C10a)=9.7 *J(F,C8)=10.0
3J(F,C6a)=4.8 *J(F,C10b)=17.3
*J(F,C11)=26.4 *J(F,C12¢)=0.9
*J(F,C6)=3.6 °J(F,C12)=3.7
SJ(F,C5a)=1.6 *J(F,C12a)=2.3

287



288

2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure

Solvent

8"C [ppm] / J[Hz] Ref.

CZOHI lF

CyoHy,

C20H12

C20H12

CyH 20

Ta

0

4

3b

3

10 CDCl;

12b
1

7b
F / 12a 12

12¢

CDCl;

122.2(C1) 128.1(C2) 120.0(C3) |89Sa£|
117.3(C4) 129.5(C5) 114.6(C6)

159.6(C7) 125.4(C8) 130.4(C9)

126.9(C10) 127.3(C11) 123.0(C12)

n.r.(C3a) n.r.(C3b) n.r.(C7a) n.r.(C7b)
n.r.(C8a) n.r.(C12a) n.r.(C12b)

n.r.(Cl12c)

J(F,C7)=251 “J(F,C6)=20.3
3J(F,C5)=8.8 “J(F,C4)=2.9 *J(F,C8)=4.7

121.6(C1) 128.2(C2) 121.4(C3)
119.6(C4) 127.5(C5) 128.1(C6)

121.9(C7) 121.5(C8) 130.2(C9)

126.8(C10) 127.0(C11) 123.2(C12)

n.r.(C3a) n.r.(C3b) n.r.(C7a) n.r.(C7b)
n.r.(C8a) n.r.(C12a) n.r.(C12b)

n.r.(Cl12c)

124.6(C1)* 125.8(C2) 124.7(C3)*
127.3(C4) 127.7(C5) 125.4(C6)

128.8(C7) 125.9(C8) 125.9(C9)

122.9(C10) 122.0(C11) 128.0(C12)
131.2(C3a)° 129.7(C5a) 131.5(C6a)
127.2(C10a) 128.1(C10b) 131.3(C12a)°
125.3(C12b) 123.6(C12c)

121.5(C1) 128.1(C2) 119.4(C3)
121.2(C4) 128.0(C5) 127.3(C6)

121.8(C7) 121.4(C8) 130.1(C9)

126.6(C10) 126.9(C11) 123.0(C12)

136.9(C3a) 140.6(C3b) 138.4(C7a)

134.9(C7b) 133.9(C8a) 130.6(C12a)
127.4(C12b) 132.0(C12c)

125.0(C1) 126.7(C2) 125.7(C3)
126.9(C4) 127.8(C5) 120.1(C6)

155.0(C7) 108.5(C8) 129.3(C9)

114.7(C10) 123.3(C11) 127.8(C12)

132.6(C3a) 129.4(C5a) 124.0(C6a)

130.6(C10a) 127.8(C10b) 132.4(C12a)
126.3(C12b) 124.6(C12c¢)

Landolt-Bornstein
New Series I11/35D2
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Gross formula Structure Solvent  §"°C [ppm] / J[Hz] Ref.
Ca0H 1404 2 3 CDCl;  151.0(C1) 109.3(C2) 107.6(C3) 82Wi
149.5(C4) 127.2(C5) 121.6(C6)
H,CO O OCH, n.r.(C7) 126.3(C8) 132.4(C9) 133.8(C10)
Q 1%b 4a 126.0(C11) n.r.(C12) 129.5(C4a)
C 5 133.6(C6a) 132.3(C7a) 136.9(C11a)

135.7(C12a) 122.0(C12b) n.r.(OCHs)

CaoH 1404 125.6(C1) 117.6(C2) 150.3(C3) B2Wi
142.3(C4) 128.1(C5) 122.6(C6)

n.r.(C7) 126.2(C8) 133.1(C9) 133.9(C10)
126.9(C11) n.r.(C12) 132.2(C4a)

132.5(C6a) 132.1(C7a) 134.8(C11a)

129.2(C12a) 125.4(C12b) n.r.(OCHs)

CaoHy6 130.2(C1) 126.3%(C2) 126.4°(C3)
127.4(C4) 125.5(C5) 123.8(C6)

129.0°%(C7) 124.9%(C8) 125.3(C9)

125.1(C10) 124.7(C11) 127.7°%(C12)
132.2%(C4a) 133.2°(C6a) 129.1°(C7a)
129.1°%(C11a) 131.3%(C12a) 130.5°(C12b)

14.2(7-CH3) 21.0(12-CHs)

CDCl;  118.2(C1) 148.6(C2) 116.6(C3)
148.8(C4) 127.5(C5) 121.1(C6)
147.9(C7) 120.0(C8)
127.5,128.2(C9,C10) 120.9(C4a)
126.6(C4b) 134.6(C8a) 133.9(C10a)
168.7,169.0,169.4(2/4,7-CO)
21.2,21.2,21.7(COCH;)

C20H 1605

CoH 50 Ac-dg  153.8(C1) 128.2(C2) 131.8(C3)
132.9(C4) 128.2(C5) 115.8(C6)
142.0(C1'") 129.3(C2/6') 128.7(C3'/5"))
126.2(C4") 142.6(C1") 129.3(C2"/6")
128.7(C3"/5") 126.2(C4") 36.3(1'-CH.)

41.5(1"-CHy)

Landolt-Bornstein
New Series I11/35D2
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2 Carbon-13 NMR of aromatic compounds

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

CaoH 5O HO_, Ac-dg 155.9(C1) 115.6(C2/6) 130.1(C3/5) [78Nak]
132.5(C4) 140.0(C1") 129.0(C2'/6")
129.0(C3'/5") 139.0(C4") 141.7(C1")

4 129.0(C2"/6") 128.6(C3"/5") 126.1(C4")
CH, 40.7(1'-CH,) 41.6(1"-CH,)
4'; f
H,C
1"?

CaoH,50, Ac-dg 143.5(C1/2) 117.9(C3/6) 130.8(C4/5)
141.5(C1') 129.0(C2'/6") 128.6(C3'/5")
126.0(C4') 38.5(CH,)

1!
H,C™ 4 OH
C,oHy 1 2 CDCl;  140.4(C1/4) 142.2(C2/3) 129.5(C5/6)
O 34.9(1/4-CH,) 29.3(2/3-CH),)
J
CaoHao 1 CDCl;  143.7(C1/3) 142.2(C2) 136.0(C4/6)
5 141.8(C5) 35.1(1,3-CH,) 28.1(2-CH,)
@ 37.1(5-CH,)
J
CaoHyo 1 2 CDCl;  141.9(C1/2/4/5) 140.4(C3/6) 33.7(CH,)

Landolt-Bornstein
New Series I11/35D2
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Structure

Gross formula

Solvent

8"C [ppm] / J[Hz] Ref.

CaoH206 CDCl;

a
C‘H
C\\O

H,CO
H,CO OCH,
H,C . CDCl3
i . 5 E
H,C CH,

I ; b
H,CO
PN
2
OCH,

CyoHoy

C21H120

CyH,0

C21H120

C2IH120

Landolt-Bornstein
New Series I11/35D2

123.6(C1) 145.8(C2/6) 142.6(C3/5)
148.4(C4) 134.1(C1") 128.5(C2/6")
128.0(C3'/5") 130.1(C4") 192.8(CO)

128.1(Ca) 145.0(Cb) 61.8(2/6-OCH;)

60.7(3/5-OCH;) 60.9(4-OCHs)

J(C2', H2")=160.9 'J(C3'H3")=161.6
'J(C4,H4)=161.2 'J(Ca,Ha)=161.6
'J(Cb,Hb)=159.2 'J(2/6-OCH;)=144.7
'J(3/5-OCH;)=144.6 'J(4-OCH;)=145.3
132.1%(C1/5) 133.8%(C2/4) 131.3(C3)
136.9(C6) 34.9(CH,) 18.6(CHs)

128.0(C1) 131.1(C2) 126.3(C3)
129.3(C4) 137.4(C5) 131.4(C6)
125.2(C7) 125.6(C8) 122.4(C9)
132.2(C10) 128.2(C11) 127.9(C12)
185.9(C13) 132.1(C4a) 130.2(C5a)
127.0(C8a) 134.6(C8b) 132.7(C12a)
122.1(C13a) 133.2(C13b) 128.6(C13c)
128.2(C1) 129.2(C2) 126.8(C3)
128.2(C4) 134.5(C5) 120.7(C6)
125.7(C7) 126.6(C8) 130.6(C9)
134.3(C10) 126.9(C11) 130.1(C12)
186.3(C13) 125.8(C4a) 137.5(C6a)
127.5(C6b) 132.4(C9a) 130.5(C12a)
127.1(C12b) 133.5(C13a) 132.3(C13b)
128.9(C1) 126.7(C2) 127.8(C3)
128.9(C4) 128.6(C5) 123.2(C6)

183.7(C7) 129.7(C8) 126.6(C9)

135.1(C10) 130.2(C11) 126.0(C12)

131.5(C13) 137.2(C4a) 130.1(C6a)

128.4(C7a) 132.9(C10a) 127.2(C13a)
136.4(C13b) 129.9(C13c) 128.0(C13d)

124.1(C1) 126.9(C2) 123.2(C3)
123.3(C4) 133.6(C5) 128.2(C6)
128.2(C7) 184.0(C8) 132.9(C9)
131.4(C10) 127.4(C11) 129.8(C12)
123.0(C13) 127.2(C3a) 136.8(C3b)
130.9(C7a) 126.5(C8a) 130.8(C9a)
133.0(C13a) 130.2(C13b) 126.0(C13c)
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Gross formula Structure Solvent  §'°C [ppm] / J[Hz] Ref.
CoHis CDCl,  126.4(C2) 128.8(C5) 121.4(C6) 0501

CyiHis

C,H,,0

CyiHie

C21H16

CDCl;

CDCl;

CDCl;

CDCl;

135.5(C7) 127.2(C8) 126.0(C9)
121.6(C10) 122.8(C11) 132.0(C3a)
129.8(C5a) 130.9(C6a) 128.6(C10a)
(C10b) 131.6(C12a) 125.5(C12b)
123.6(C12c¢)
128.0,127.8,125.8,125.1 (C1/3/4/12)
n.r.(CHj)

128.2(C1) 125.9(C2) 125.7(C3)
128.4(C4) 127.0(C5) 126.9(C6)

126.5(C7) 123.3(C8) 130.0(C9)

134.7(C10) 40.2(C11) 122.2(C12)

124.8(C13) 133.5(C4a) 130.4(C6a)

129.0(C8a) 141.2,141.7(C8b,C11a)
127.5,128.0(C13a,C13b) 130.4(C13c)

127.1(C1) 125.3(C2) 125.2(C3)
127.7(C4) 126.7(C5) 125.8(C6)

128.8(C7) 121.5(C8) 206.8(C9)

36.2(C10) 24.7(C11) 122.8(C12)

134.1(C13) 132.7(C4a) 129.9(C6a)

129.2(C8a) 130.1(C8b) 156.0(C11a)
128.2(C13a) 126.3(C13b) 128.9(C13c)

128.3(C1) 125.8(C2) 125.7(C3)
128.4(C4) 126.8(C5) 126.8(C6)

126.9(C7) 123.8(C8) 31.7(C9)

24.8(C10) 33.7(C11) 123.0(C12)

126.7(C13) 133.6(C4a) 130.4(C6a)

128.8(C8a) 140.3(C8b) 141.3(C11a)
130.2(C13a) 128.1(C13b) 130.2(C13c)

29.7%(C1) 29.6*(C2) 128.3(C3) 130.7(C4)[40zu |
122.8(C5) 116.3(C6) 123.3 (C7)

126.4°(C8) 126.5°(C9) 128.6(C10)

125.9°(C11) 123.8(C12) 143.2(C2a)

127.4(C5a) 131.75(C6a) 129.9(C6b)
131.9(C10a) 125.3(C12a) 142.7(C12b)
137.7(C12c) 18.6(CHj)

Landolt-Bornstein
New Series I11/35D2
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Gross formula Structure Solvent  §C [ppm] / J[Hz] Ref.
CDCl;  142.5(C1) 134.4(C2) 128.5C3) [12lor]
132.9%(C4) 126.0(C5) 129.9(C6)
21.0(CHj,)

J(P,C1)=11.0 2J(P,C2)=26.5
2J(P,C6)=4.9 *J(P,CH;)=21.5

CDCl;  134.2(C1) 133.5(C2/6) 129.1(C3/5)
PH, 138.1(C4) 21.1(CH;)
'J(P,C1)=10.0 2J(P,C2)=19.6
3 3J(P,C3)=7.1

Cy H3,0 COCH,CH, CDCl;  137.1(Cl) 144.9(C2/6) 122.8(C3/5)  [75Lei
(H,O),C L ey, 149.4(C4) 212.9(CO) 42.8(CH,CHs)
7.3(CH,CH;) 37.4(2-CCHs)
32.9(2-CCH3) 35.0(4-CCH3)
31.3(4-CCH;)

C211_1231)

C, HpsP <
QC

C(CH,),

CDCl;  130.1(C1) 145.6(C2/6) 122.8(C3/5)  [i5Lei
149.5(C4) 173.5(CO) 39.6,34.2(NCHs)

C
1
(H,0),C C(CHy); 37.6(2-CCH,) 32.4(2-CCHs)
34.8(4-CCH3) 31.3(4-CCHy)

C(CH,),

C21H3sNO 0. N(CH

7 3)2

CDCl;  122.4(C1) 132.2(C2) 125.5(C3)
131.4(C4) 130.2(C5) 125.5(C6)
131.0(C7) 136.5(C8) 135.0(C4a)
130.0(C8a) 117.0(C1') 142.0(C2'/6")
136.6(C3'/5") 137.1(C4") 143.6(C1")
123.6(C2") 147.0(C3") 121.6(C4")
128.2(C5") 134.4(C6")

C22H1 OFSNOZ

CDCl;  126.6(C1) 127.1(C2) 126.8(C3)
126.5(C4) 128.5(C5) 121.4(C6)
122.6(C7) 126.8(C8) 128.2(C9)
121.6(C10) 119.6(C11) 124.8(C12)
130.4(C2a) 123.2(C2b) 132.0(C5a)
135.6(C6a) 139.0(C6b) 141.9(C10a)
133.0(C10b) 130.6(C12a) 121.6(C12b)
130.6(C12c)

CyHy,

Landolt-Bornstein
New Series I11/35D2
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2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure

Solvent

8"C [ppm] / J[Hz] Ref.

CyHj3F;

CyHj3F;

C22Hl4

C22H 14

CyrHis

lvv

F

CDCL;

CDCl;

CDCl;

CDCl;

131.7(C1) 131.0(C2) 124.9(C3) 5Ann|
130.0(C4) 128.7(C5) 125.3(C6)

130.8(C7) 140.1(C8) 135.0(C4a)

130.0(C8a) 129.0(C1') 147.0(C2")

138.8(C3") 150.3(C4") 111.1(C5")

119.4(C6") 142.0(C1") 130.2(C2")

126.7(C3") 126.2(C4") 127.2(C5")

128.7(C6")

131.7(C1) 131.2(C2) 125.0(C3)
130.1(C4) 128.6(C5) 125.4(C6)

131.0(C7) 140.1(C8) 135.0(C4a)

130.0(C8a) 127.5(C1") 153.8(C2")

104.9(C3') 149.0(C4") 145.8(C5")

124.8(C6') 142.4(C1") 130.6(C2")

126.8(C3") 126.4(C4") 127.7(C5")

128.8(C6")

129.2(C1) 125.9(C2) 126.4(C3)
123.3(C4) 122.9(C5) 126.9(C6)

127.1(C7) 123.6(C8) 120.6(C9)

127.5(C10) 128.0(C11) 125.7(C12)

125.8(C13) 128.3(C14) 130.7(C4a)

129.8(C4b) 129.6(C8a) 127.9(C8b)
133.4(C10a) 130.0(C14a) 127.1(C14b)
129.3(Cl4c)

128.1(C1) 126.5(C2) 126.6(C3)
123.3(C4) 121.8(C5) 127.0(C6)

126.6(C7) 127.4(C8) 128.4(C9)

126.0(C10) 125.9(C11) 125.4(C12)

126.3(C13) 126.1(C14) 130.5(C4a)

130.0(C4b) 130.9(C6a) 133.6(C8a)
130.1(C12a) 128.0(C12b) 128.4(C12c¢)
131.5(C14a)

123.4%(C1/8) 127.4°(C2/7) 127.6°(C3/6)
123.6%(C4/5) 122.0(C9/14)

128.1(C10/13) 126.0(C11/12)
130.19(C4a/4b) 130.2(C8a/14b)
128.5(8b/14a) 132.3(C9a/13a)

Landolt-Bornstein
New Series I11/35D2
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295

Gross formula Structure Solvent

8"C [ppm] / J[Hz]

Ref.

C22H14 CDC13

C22Hl4

CDCl,

CorHysF,

C22H14F2 CD2C12

C22H14F2

Landolt-Bérnstein
New Series 111/35D2

122.8(C1/8) 126.9(C2/9)

126.7(C3/10) 128.6(C4/11) 127.1(C5/12)

127.4(C6/13) 122.1(C7/14)
132.0(C4a/11a) 129.1(C6a/13a)
130.8(C7a/14a) 130.2(C7b/14b)

135.1(C1) 124.4(C2) 120.3(C10)
123.6(C12) 128.8(C12b)
120.1,120.2,120.3(C3,C4,C9)
131.0,131.2,131.4,131.5,132.4,133.3,

134.6(C3a,C3b,C6a,C6b,C92,Cob,C12a)

126.5,126.6,126.6(C5,C8,C11)
127.7,127.8(C6,C7) 134.2(CH)
116.9(CH,)

133.4(C1/8) 131.3(C2/7) 125.0(C3/5)
129.5(C4/5) 135.0(C4a) 130.0(C8a)
130.1(C1/1") 159.2(C2'/2")
114.9(C3'/3") 128.4(C4/4")
122.8(C5'/5") 132.5(C6'/6")

138.5(C1/8) 131.1(C2/7) 125.4(C3/6)
129.1(C4/5) 135.2(C4a) 128.6(C8a)
145.1(C1/1") 116.4(C2'/2")
161.6(C3'/3") 112.6(C4'/4")
129.0(C5'/5") 125.5(C6'/6")

139.2(C1/8) 131.1(C2/7) 125.2(C3/6)
128.9(C4/5) 135.4(C4a) 129.5(C8a)
139.1(C1"/1") 131.3(C2'/2"/6'/6")
114.0(C3"/3"/5'/5") 161.3(C4/4")

|74OZHI
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2 Carbon-13 NMR of aromatic compounds

Gross formula

Structure

Solvent

8"C [ppm] / J[Hz] Ref.

C22H14F2

C22H14F2

CorHysF,

CyH\4F,

CyHisF,

CDCl,

CDCl;

CDCl;

CDCl;

CDCl;

133.6(C1) 131.4(C2) 125.2(C3)
129.4(C4) 129.1(C5) 125.1(C6)

135.0(C4a) 129.6(C8a) 144.6(C1")

115.9(C2") 161.6(C3') 112.9(C4")

128.1(C5") 126.4(C6') 131.1(C1")

158.6(C2") 114.8(C3") 128.8(C4")

123.3(C5") 131.5(C6")

'J(F,C3")=244.8 ' J(F,C2")=246.0
2J(F,C2")=21.5 *J(F,C4")=21.2
2J(F,C1")=16.1 *J(F,C3")=22.2
3J(F,1=7.7 *J(F,C5"=8.4 *J(F,C4")=7.9
3J(F,C6")=3.4 *J(F,C5")=3.3
*J(F,C6Y)=2.8

132.6(C1) 131.0(C2) 125.0(C3)
129.8(C4) 128.6(C5) 125.3(C6)

130.9(C7) 140.3(C8) 135.0(C4a)

130.0(C8a) 132.8(C1") 146.5(C2")

149.8(C3") 115.6(C4") 123.2(C5")

126.3(C6') 142.1(C1") 130.2(C2")

126.7(C3") 126.3(C4") 127.1(C5")

128.7(C6")

132.9(C1) 131.2(C2) 125.0(C3)
129.5(C4) 128.6(C5) 125.2(C6)

130.8(C7) 140.4(C8) 135.0(C4a)

130.0(C8a) 132.9(C1") 158.5(C2")

103.0(C3") 162.0(C4") 110.2(C5"

132.3(C6') 142.3(C1") 130.6(C2")

126.6(C3") 126.0(C4") 127.4(C5")

128.8(C6")

132.6(C1) 131.1(C2) 125.0(C3)
129.8(C4) 128.6(C5) 125.3(C6)

130.9(C7) 140.3(C8) 135.0(C4a)

130.0(C8a) 132.4(C1') 154.8(C2")

115.9(C3") 114.6(C4") 157.8(C5")

118.1(C6") 142.3(C1") 130.5(C2")

126.7(C3") 126.4(C4") 127.5(C5")

128.8(C6")

138.3(C1) 131.2(C2) 125.0(C3)
129.2(C4) 128.7(C5) 125.4(C6)

130.8(C7) 140.1(C8) 135.0(C4a)

130.0(C8a) n.r.(C1') 119.0(C2")

148.6(C3") 148.9(C4") n.r.(C5")

125.8(C6") 143.0(C1") 129.7(C2"/6")
127.4(C3"/5") 126.1(C4")

Landolt-Bornstein
New Series I11/35D2
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Gross formula Structure Solvent  §'°C [ppm] / J[Hz] Ref.
CoHyoF 133.9(C1) 131.2(C2) 125.0(C3) o5Ann]

129.4(C4) 128.6(C5) 125.2(C6)
130.8(C7) 140.6(C8) 135.0(C4a)
130.0(C8a) 133.8(C1') 158.5(C2")
114.9(C3") 128.6(C4') 123.1(C5")
131.3(C6") 142.3(C1") 130.6(C2")
126.6(C3") 126.0(C4") 127.3(C5")

128.9(C6")
CyHig 128.3(C1) 125.8(C2) 125.7(C3)
128.4(C4) 127.0(C5) 126.6(C6)
126.0(C7) 122.9(C8) 141.9(C9)
131.7(C10) 37.6(C11) 122.1(C12)
125.3(C13) 133.5(C4a) 130.4(C6a)
128.9(C8a) 140.9(C8b) 143.4(C11a)
128.2(C13a) 129.6,129.9(C13b,C13c)
18.9(CH3)
C»,H,4010 OCOCH, CDCl;  151.6(C1/8) 123.6(C2/7) 154.7(C3/6)
118.3(C4/5) 179.7(C9) 180.3(C10)
H,COCO 4 135.4(C4a/10a) 123.2(C8a/9a)
9a 4a 167.7,168.8(CO) 21.0(CH;)
0=C9 10 C=0
8a 10a
H,COCO 5
OCOCH,
CaHo 1 2 CDCl;  143.3(C1/5) 143.0(C2/4) 144.9(C3)
137.0(C6) 36.0(1/5-CH,) 30.0(2/4-CH,)
O ] 31.3(3-CH,)
CaoHag CH, CDCl;  130.9%(C1/5) 133.9%(C2/4) 134.8*(C3)
H,C CH, 134.8(C6) 36.2(CH,) 15.5(2-CHs)
O 16.6(3-CHy)
H,C O CH,
CH,
CaoHag H,C cH, CDCl;  132.7%(C1/5) 133.7(C2/4) 127.6(C3)
1 141.9(C6) 29.9(CH,) 19.1(2/4-CH;)
(AR
5

Landolt-Bérnstein
New Series 111/35D2
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