HomorEHKRFFER

Journal of Hunan University of Chinese Medicine 87

2017 4F 1 55 37 455 1
Jan. 2017 Vol. 37 No.l

ARSCHI XU T, /N A,

KIRP=H) At 2 = il A IR T I

) 18] B l,ji_i,]\g_ ‘-Z,Zi,\ﬁ;g Z,ng‘]%3
(LR 2GR 252 08, W K vb 4102085 2.6 K24 25 b, di [ #21L 570-749;
3URERR 2G5 e wh I E /K 130-701)

Bl B 3 TR SR 7 W v AR A g TR =l A o TR D i AR (D 0 A I 2 K2 2 4, 2017,37 (1) : 87-105.

(BE) A RA = F LI KA =354 4 th "C-NMR | 'H-NMR % 5 54 #F 47 &5 3, DL R D R4 7= 4 4 7 2
AFRAZHEMEEF TN EEMEEASE, V- P HAROMAL KRR =ZERBEERHEL,

(g AW A = 3 4 8 3% £ 4 ; "C-NMR ;'H-NMR

(hESHESIR284.1 (TERARIRAD A (X E 42 )doi:10.3969/.issn.1674-070X.2017.01.022

NMR Spectral Characteristics of Natural Friedelanes: A Review
LIU Xianggian', LI Xiaojun'®, KIM Youn—chul’, YOOK Chang-soo’®
(1. School of Pharmacy, Hunan University of Chinese Medicine, Changsha, Hunan 410208, China;
2. School of Pharmacy, Wonkwang University, Tksan 570-749, Korea;
3. School of Pharmacy, KyungHee University, Seoul 130-701, Korea)

(Abstract] The friedelane—type triterpenoids from natural products were studied in this paper including their chemical
structures and spectral characteristics of “C—-NMR, 'H-NMR, so as to provide reference for reducing the blindness and re-
peatability of structure identification, and contribute to reducing some difficulties in the structure identification of friedelane—

type triterpenoids, and provide theoretical basis for further research and analysis of friedelane—type triterpenoids.

(Keywords) friedelane—type triterpenoids; NMR spectral characteristics; "C-NMR; 'H-NMR

A B B (friedelane type) — il M H i 4 32 22
A F L FEBE (Celastraceae) . ¥ T B Bt (Hip-
pocrateaceae) . K i B} (Euphorbiaceae) , K X F F}
(Flacourtiaceae ) Fll  # £l (Guttiferae/Clusiaceae ) 55
HYH, BFFE (Celastraceae) FI#F Rl (Hip-
pocrateaceae ) 1 JE R H UL, BRACZY B 2A A 9T £ %
FALE W BA UM TR HI-HIV U B0 I

S AR 2 BRI, RAE20 142704
1R, 25900 2 25 AT 5 50 2 WK AT T A
WF5e . JEAESR , MR b 42 45 2 70 0 A A A 0
S S B, R E LA B D 9 25 B VT —
TSR 7 WA I

ST TR YIIRTE— B AR B i Bt

(Y75 B #3)2016-04-12

ARG Y o B aifb S 2 AR G s, oy B
1) — 25 o FLAEAE RS R 1 S (25 R 3RAE ) . 5 I
Wi 2 % 58 7 vk FE A UV IR NMR \MS  X-Ray &
CD%:  Hodp—4E fl —4ENMRAE =1 i i b sh i % =
KFEEVER il FAB-MS . ESI-MS . HRMSHIMS-
MIS %5 J57 135 5 AR AT Aff D00 o A A e AR = ) 4 o
JHA R ) S5 4 A U8, — 4 RN — 4ENMRZ5 & 43 A1 l
SR (DT A BT 71 E R B 2 AN M o e O3
FE, HZEA UV IR CDAF % E F B Ry i iy 3
AP BT, LA R B2 (1% SCTHR AT ), mT o Ay b e 000 o P
T ST AR S5

A SCXF1980-20154F T 2 38 79 24641~ A He g 1
= A BC-NMR A H-NMR L 5 517 I3 44 .45 |, LAY

(BB )R = 2R 5T H (2013136) ; W1 R B2 25 K2 259 a0 7 2 — MR A RH A B H 5 ) A v 28 22 T e R i

JiH

(EER ) XU, %, Wb, #8, Oredim . KRBT WEER 05, A 253 M 5 B PR it g, 254022 5 20 B s E—mail:

1xq0001cn@163.com,



88 IR T PR 25 R 2

2017 56 37 &

A B T ARG S AT X RS R 45 e 22
PE— 2B M WF SEA R e 2 — il AR 2 H A 4

1 Rigke B = ERY 51 KB

KR v B ARG e A =5 AR 4l LS5 H R AIE 3
B0y 5 AR B B il (Intact friedelanes, Type
I). FERIEAM LR =i (Norfriedelanes, Type
1), JFARBARR SR =5 (Secofriedelanes, Type

3P, 23-epoxy-friedelan-28-oic acid (Type IV)

Netzascutionin (Type V)

), WEAARLGER =G (Epoxyfriedelanes, Type
IV) Fn = RS AR St B =15 (Dimers, Type V) M
W R R, AR A =ik K AT AR i AR
Bl 2,3 A AL RO B AT A | 7R AR B Y = 7Y
FEACREAZ B9 45 K FE Al b PR AT B B B S A L HE e
b ARG B FERkSE TF IR PRE IR R AR
PR LR =il S AT Y, B AR SR A A S A
FIIR SRR 50531 W LA ZR 1

29
~coon

Bl A =fEl-VERHNRRELED

R KRB =GER R ASKIE

A
“T“% et 4 RABAIE A i R4 2% 30k

Bl friedelin Kokoona zeylanica Celastraceae [7]
12 3,21-dioxofriedelane Kokoona zeylanica Celastraceae [7,8]
3 3-0x0-21a-hydroxyfriedelane Kokoona zeylanica Celastraceae [7.,8]
14 3-0x0-27-hydroxyfriedelane Kokoona zeylanica Celastraceae [7,8]
15 3,21-diox0-27-hydroxyfriedelane Kokoona zeylanica Celastraceae [7,8]
16 3-0x0-210,27-dihydroxyfriedelane Kokoona zeylanica Celastraceae [7.,8]
17 3-0x0-6B-hydroxyfriedelane Kokoona zeylanica Celastraceae [7,8]
18 3,21-diox0-6B-hydroxyfriedelane Kokoona zeylanica Celastraceae [7,8]
19 3-0x0-6,21B-dihydroxyfriedelane Kokoona zeylanica Celastraceae [7,8]
110 3-0x0-6,27-dihydroxyfriedelane Kokoona zeylanica Celastraceae [7.,8]
111 3,21-diox0-6p3,27-dihydroxyfriedelane Kokoona zeylanica Celastraceae [7,8]
112 3,15-dioxofriedelane peritassa compta Celastraceae [9]
113 3-0x0-150-hydroxyfriedelane peritassa compta Celastraceae [9]
114 1,3-dioxo-15a-hydroxyfriedelane peritassa compta Celastraceae [9]
115 1,3-dioxofriedelane peritassa compta Celastraceae [9]
116 3-0x0-30-hydroxyfriedelane Catha cassinoides Celastraceae [10]
117 3-0x0-29-hydroxyfriedelane Catha cassinoides Celastraceae [10]
118 3-oxofriedelan-29-oic acid Catha cassinoides Celastraceae [10]
119 3-0x0-25,28-dihydroxyfriedelane Elaeodendron glaucum Celastraceae [11-13]




51

X i i, 46

TR b A A JoE 7R A P IR R A

89

@Rl

120 3,22-dioxo0-25-hydroxyfriedelane Elaeodendron glaucum Celastraceae [11-13]

121 3-oxofriedelan-25-al Elaeodendron glaucum Celastraceae [11-13]

122 3p-hydroxyfriedelane Elaeodendron glaucum Celastraceae [11-13]

123 3-0x0-25-hydroxyfriedelane Elaeodendron glaucum Celastraceae [11-13]

124 3-0x0-25-hydroxyfriedelan-28-al Elaeodendron glaucum Celastraceae [11-13]

125 3-0x0-28,29-dihydroxyfriedelane Elaeodendron balae Celastraceae [14]

126 3-oxo-friedelan-29-al Mortonia diffusa Celastraceae [15]

127 3B,29-dihydroxyfriedelane Mortonia diffusa Celastraceae [15]

128 3p,28-dihydroxyfriedelane Mortonia diffusa Celastraceae [15]

129 3,16-dioxofriedelane Maytenus diversifolia Celastraceae [16-18]

130 3,16,21-trioxo-6hydroxyfriedelane Maytenus diversifolia Celastraceae [16-18]

131 1,3-dioxo0-28-hydroxyfriedelane Maytenus macrocarpa Celastraceae [19]

132 friedelan-3 ool Maytenus truncata Reiss Celastraceae [20]

. . Maytenus gonoclada
133 3,11-dioxofriedelane Celastraceae [21]
Mart.

134 3-0x0-120-hydroxyfriedelane Mayten ﬁfjnac}ada Celastraceae [21]

135 3,15-dioxo0-210-hydroxyfriedelane Maytenus robusta Celastraceae [22]

136 D:A-friedelan-24-al-3-en-3-0l-2-on-29-oic acid Maytenus ilicifolia Celastraceae [23-24]

137 D:A-friedelan-1-en-29-0l-3-one Maytenus ilicifolia Celastraceae [23-24]

138 2-0x0-30,25-dihydroxyfriedelane Crossopetalum lobatum Celastraceae [25]
Lundell

139 3-0x0-1B,25-dihydroxyfriedelane Crossopetalum lobatum Celastraceae [25]
Lundell

140 3-o0x0-2a-hydroxyfriedelan-30-oic acid Crossopetalum lobafum Celastraceae [25]
Lundell

141 1,3-dioxo0-28-hydroxy-friedelane Crossopetalum lobatum Celastraceae [25]
Lundell

142 1,3-diox0-29-hydroxyfriedelane Crossopetalum lobatum Celastraceae [25]
Lundell

143 3-hydroxy-2-oxofriedelan-3-cne- Austroplenckia populnea Celastraceae [26-28]

200-methylcarboxylate

144 methyl populnonate Austroplenckia populnea Celastraceae [26-28]

145 3-hydroxy-2-oxofriedelan-3-ene-20a-carboxylic acid  Austroplenckia populnea Celastraceae [26-28]

146 3B-hydroxy-2-oxofriedelan-20a-carboxylic acid Austroplenckia populnea Celastraceae [26-28]

147 28-hydroxyfriedelan-3-one-29-oic acid Euonymus hederaceus Celastraceae [29]

148 methyl-3-oxofriedelan-25-oate Euonymus hederaceus Celastraceae [30]

149 methyl friedelan-25-oate Euonymus hederaceus Celastraceae [30]

150 7-oxofriedelan-3a-yl acetate Euonymus hederaceus Celastraceae [30]

. . Pristimera grahamii A.

151 friedelan-2a,3a,28-triol . Celastraceae [31]
C. Smith

152 friedelan-3a,28-diol Pristimera grahamii A. Celastraceac [31]
C. Smith

153 3-hydroxy-2-oxo0-D:A-friedoolean-3-en-29-oic acid Tripterygium wilfordii Celastraceae [32]

154 3B-hydroxy-D:B-friedoolean-5-en-29-oic acid Tripterygium wilfordii Celastraceae [33]

155 3,29-dihydroxy-D:B-friedoolean-5-en Tripterygium wilfordii Celastraceae [33]

156 3-0x0-30-hydroxyfriedelan-28-al Tripterygium wilfordii Celastraceae [34]

157 3-0x0-30-hydroxy-friedelane formate Tripterygium wilfordii Celastraceae [34]

158 3-oxofriedelan-24-al-29-oic acid Tripterygium wilfordii Celastraceae [35]
Hook f.

159 3-o0x0-11B-hydroxyfriedelane Celastrus monospermus Celastraceae [36-38]

160 3-0x0-12B-hydroxyfriedelane Celastrus monospermus Celastraceae [36-38]

161 12B-hydroxyfriedelane-1-ene-3-one Celastrus monospermus Celastraceae [36-38]

162 2la-hydroxyfriedelane-1,3-dione Salacia verrucosa Celastraceae [39]

163 3,16-dioxo-12a-hydroxyfriedelane Maytenus gfznaclada Celastraceae [40]
Martius

164 25-hydroxyfriedelane-3,21-dione Siphonodon celastrineus Celastraceae [41]

165 25-benzoyloxyfriedelane-3,21-dione Siphonodon celastrineus Celastraceae [41]

166 7B-hydroxy-3-oxo-D:A-friedooleanan-28-oic acid Celastrus vulcanicola Celastraceae [42]

7B-hydroxy-3-oxo-D:A-friedooleanan-28-oic acid .
167 Celastrus vulcanicola Celastraceae [42]
methyl ester

168 7B,29-dihydroxy-3-oxo-D:A-friedooleanane Celastrus vulcanicola Celastraceae [42]

169 1B,30-dihydroxy-3-oxo-D: A-friedooleanane Celastrus vulcanicola Celastraceae [42]

170 1B-hydroxy-3-oxo-D:A-friedooleanan-30-oic acid Celastrus vulcanicola Celastraceae [42]
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171 3-oxo0-D:A-friedooleanan-28,30-olide Maytenus jelskii Celastraceae [42]
172 3a-hydroxy-D:A-friedooleanan-28-oic acid Maytenus jelskii Celastraceae [42]
Celast
173 3,12-dioxofriedelan-28-al CIaSTTILS MOROSpermmts Celastraceae [43,44]
Roxb.
Celastrus ]
174 3-o0x0-11B-hydroxyfriedelane CIastrus monospermus Celastraceae [43,44]
Roxb.
Celast ;
175 3,12-dioxo0-28-hydroxyfriedelane eras rusRmozospermus Celastraceae [43,44]
oxb.
Celast
176 3-0x0-120,28-dihydroxyfriedelane eras rusRmuzospermus Celastraceae [43,44]
oxb.
177 3,16-diox0-29-hydroxyfriedelane Maytenus robusta Celastraceae [45]
178 3-0x0-16B,29-dihydroxyfriedelane Maytenus robusta Celastraceae [45]
179 1,3-dioxofriedelan-26-al Salacia prinoides DC Hippocrateaceae [46]
180 3-0x0-26-hydroxyfriedelane Salacia prinoides DC Hippocrateaceae [46]
181 3-oxo-friedelan-26-al Salacia prinoides DC Hippocrateaceae [46]
182 1,3-dioxo0-24-hydroxyfriedelane Salacia prinoides DC Hippocrateaceae [46]
183 1,3-dioxofriedelan-24-oic acid Salacia prinoides DC Hippocrateaceae [46]
184 3-0x0-210,26-dihydroxyfriedelane Salacia reticulata Var. Hippocrateaceae [47-49]
Salacia reticulata Var.
185 3-0x0-210,30-dihydroxyfriedelane alacia r-e rewtata at Hippocrateaceae [47-49]
Diandra
Salacia reticulata Var.
186 3-oxofriedelan-30-al alacia r-e rewtata vat Hippocrateaceae [47-49]
Diandra
Salacia reticulata Var.
187 3-oxofriedelan-30-oic acid alacia r-e rewtata vat Hippocrateaceae [47-49]
Diandra
Salacia reticulata Var.
188 3-0x0-21P,26-dihydroxy-friedelane alacia r-e rewtata vat Hippocrateaceae [49]
Diandra
Salacia reticulata Var.
189 3,21-di-0x0-26- hydroxyfriedelane alacia r-e rewtata vat Hippocrateaceae [49]
Diandra
Salacia reticulata Var.
190 3-0x0-6B,26-dihydroxyfriedelane alacua r-e rewtata vat Hippocrateaceae [49]
Diandra
Salacia reticulata Var.
191 3-0x0-26-hydroxyfriedelane alacua r,e rewtata vat Hippocrateaceae [49]
Diandra
Salacia reticulata Var.
192 3,21-diox0-6p,27-dihydroxyfriedelane atacta rfz rentata Hippocrateaceae [49]
Diandra
193 3,15-dioxo0-26-hydroxyfriedelane Salacia chinensis Hippocrateaceae [50,51]
194 3,15-dioxo-7a-hydroxyfriedelane Salacia chinensis Hippocrateaceae [50,51]
195 3-0x0-150,29-dihydroxyfriedelane Salacia chinensis Hippocrateaceae [50,51]
196 3-0x0-150,26-dihydroxyfriedelane Salacia chinensis Hippocrateaceae [50,51]
197 3-0x0-70,26-dihydroxyfriedelane Salacia chinensis Hippocrateaceae [50,51]
198 3-o0x0-15a-hydroxyfriedelane Salacia chinensis Hippocrateaceae [50,51]
199 3-oxo-2a-hydroxyfriedelan-29-oic acid Salacia chinensis Hippocrateaceae [50,51]
1100 29-hydroxyfriedelan-3-on-28-al Hippocrateaceae [52]
1101 3-0x0-160-hydroxyfriedelane Salacia elliptica Hippocrateaceae [53]
1102 3-0x0-160,28-dihydroxy-friedelane Salacia elliptica Hippocrateaceae [53]
1103 3-0x0-16-methylfriedel-16-ene Salacia elliptica Hippocrateaceae [53]
. Salacia hainanensis i
1104 30-hydroxy-D:A-friedoolean-1-en-3-one Hippocrateaceae [54]
Chun et How
. Salacia hainanensis i
1105 21a-hydroxyfriedel-1-ene-3-one Hippocrateaceae [55]
Chun et How
1106 friedelan-3,30-diol diacetate Euphorbia antiquorum Euphorbiaceae [56]
1107 30-acetoxy-friedelan-3-ol Euphorbia antiquorum Euphorbiaceae [56]
1108 3B-acetoxyfriedelan-30-ol Euphorbia antiquorum Euphorbiaceae [56]
Drypet lund
1109 3,7-dioxofriedelane rypetes motun uana. Euphorbiaceae [57,58]
and Drypetes armoracia
3,15-dioxo-120-hydroxy-3,15-dioxo- . .
1110 . Drypetes paxii Hutch Euphorbiaceae [59]
120-hydroxy-friedelane
I friedelan-3f-0l-25-al Drypetes paxii Hutch Euphorbiaceae [59]
1112 7-oxofriedelane Drypetes paxii Hutch Euphorbiaceae [59]
D tes laciniat
1113 3B-hydroxyfriedelane-7,12,22-trione rypeHest l;uma “ Euphorbiaceae [60]
utch.
1114 3a-(E)-p-coumaroyloxyfriedelan-7-one Drypetes hoaensis Euphorbiaceae [61]
1115 3a-(E)-caffeoyloxyfriedelan-7-one Drypetes hoaensis Euphorbiaceae [61]
Tri, 1
1116 3-O-benzoylpluricostatic acid rigonostemon Euphorbiaceae [62]

xyphophylloides




1M XN, AE RIR W AR o B 0 A% e I BB A A
gkl
1117 3a-hydroxyfriedelan-25-al Drypetes inaequalis Euphorbiaceae [63]
1118 friedelane-3a,16B-diol Drypetes congestiflora Euphorbiaceae [64]
1119 3-ox0-2a-hydroxyfriedelane Quercus suber Fagaceae [65]
1120 3-hydroxy-friedel-3-en-2-one Quercus suber Fagaceae [65]
1121 3-0x0-28-hydroxyfriedelane Quercus suber Fagaceae [65]
1122 2-o0x0-3a-hydroxyfriedelane Quercus suber Fagaceae [65]
1123 3-ox0-2f-acetoxyfriedelane Quercus suber Fagaceae [65]
1124 2a,3B-dihydroxyfriedelan-28-oic acid Marila pluricostata Clusiaceae [66]
1125 3-oxofriedelan-28-oic acid Marila pluricostata Clusiaceae [66]
1126 3,28-dihydroxyfriedel-3-en-2-one Garcinia ovalifolia Clusiaceae [67]
1127 30,28-dihydroxyfriedelan-2-one Garcinia ovalifolia Clusiaceae [67]
1128 3-oxofriedelane-27-al Caloncoba glauca Achariaceae [68]
1129 3-oxofriedelan-27-oic acid Caloncoba glauca Achariaceae [68]
1130 3-0x0-20,29-dihydroxyfriedelane Lepidobotrys staudtii Lepidobotryaceae [69]
1131 3-0x0-2B,21a-dihydroxyfriedelane Lepidobotrys staudtii Lepidobotryaceae [69]
1132 3-0x0-6B,21a-dihydroxyfriedelane Lepidobotrys staudtii Lepidobotryaceae [69]
1133 3-oxofriedelan-28-al Calophyllum inophyllum Calophyllaceae [70]
1134 3B-hydroxyfriedelan-28-oic acid Calophyllum inophyllum Calophyllaceae [70]
1135 27-hydroxyacetate canophyllic acid Calophyllum inophyllum Calophyllaceae [70]
1136 3-0x0-27-hydroxyacetatefriedelan-28-oic acid Calophyllum inophyllum Calophyllaceae [70]
1137 3-0x0-28-hydroxyfriedelan-27-oic acid Hibiscus tiliaceus Rhizophoraceae [71]
1138 3-ox0-4a-hydroxyfriedelane Hibiscus tiliaceus Rhizophoraceae [71]
1139 20,3-dihydroxyfriedelane Hibiscus tiliaceus Rhizophoraceae [71]
1140 3-ox0-2B-hydroxyfriedelan-29-oic acid Dichapetalum barteri Dichapetalaceae [72]
1141 friedelan-3a-ol Dichapetalum barteri Dichapetalaceae [72]
1142 3B-hydroxyfriedelan-17B-carboxylic acid unidentified unidentified [73]
1143 friedelan-3,21a-diol Balanops australiana Balanopaceae [74]
1144 friedelan-30,28,29-triol Balanops australiana Balanopaceae [74]
1145 friedelan14-ene-30,28-diol Tamarix aphylla Tamaricaceae [75]
1146 friedelan-14-ene-3f3,28-diol Tamarix aphylla Tamaricaceae [75]
1147 3-ketone-3-o0x0-28-hydroxyfriedelan-14-en Tamarix aphylla Tamaricaceae [75]
1148 4-epifriedelin Syzygium formosanum Myrtaceae [76]
IIN1 17B-hydroxy-28-norfriedelan-3-one Elaeodendron glaucum Celastraceae [11]
N2 17B,25-dihydroxy-28-norfriedelan-3-one Elaeodendron glaucum Celastraceae [11]
N3 3-0x0-17-perhydroxy-28-nor-friedelane Maytenus diversifolia Celastraceae [17]
2,3,7-trihydroxy-6-ox0-1,3,5(10),7-tetraene-24- .
N4 . . . Crossopetalum gaumeri Celastraceae [77]
norfriedelane-29-oic acid methylester
. Maytenus acanthophylla
NS 20-hydroxy-20-epitingenone . Celastraceae [78]
Reissek
. Tripterygium wilfordii
N6 3-methyl-23-hydroxy-6-oxo-tingenol o Celastraceae [79,80]
var. regelii
. . Tripterygium wilfordii
N7 3-methyl-22f,23-dihydroxy-6-oxo-tingenol o Celastraceae [79,80]
var. regelii
N8 24,29-dinor-.D:A- friedooleafl-4-en-25,22ﬁ- Tripterygium w{{fardii Celastraceac 79.80]
dihydroxy-3,21-dione var. regelii
22p-hydroxy-3,24,29-trinor-D: A-friedooleane-1(10),5,7 Tripterygium wilfordii
N9 . . . X Celastraceae [81]
-triene-4,21-dione-2-oic acid methyl ester Var. regelii
N10 2[3,22[%—dihydr0)‘(y—3,21—di0x0—24—carb0xyl—29— Tripterygium wilfordii Celastraceac [82]
norfriedelan methyl ester Hook f.
2,3-dihydroxy-1,3,5(10),7-tetraene-6p(1’-hydroxyethyl) Tripterygium wilfordii
N11 ; . . Celastraceae [82]
-24-norfriedelan-29-oic acid Hook f.
2,3-dihydroxy-1,3,5(10),7-tetraene-6a(1’-hydroxyethyl) Tripterygium wilfordii
N12 ; . . Celastraceae [82]
-24-norfriedelan-29-oic acid Hook f.
Trint . ordii
N13 regeol ripterygium wilfordii Celastraceae [82]
Hook f.
N14 2,3—dihydroxy—24—n0rf1tiedel-an—1,3,5(10)—triene—29— Tripterygium wilfordii Celastraceac (82]
oic acid Hook f.
N15 3B,22p-dihy-droxy-29-nor-D: A-friedoolean-21-one- Tripterygium wilfordii Celastraceae [83.84]
2p,24-lactone Hook fil.
N16 24,29-din0r-]?:A-fried00]ean-fl-en-2[3,6(1,22[3- Tripterygium wilfordii Celastraceac [83.84]
trihydroxy-3,21-dione Hook fil.
N17 2,3,22[3—trihydr0xy—21—oxo—24,2?—dinor—D:A—friedoolean Tripterygium wz:{fordii Celastraceae [85]
-1,3,5(10)-triene Var. regelii
N18 20,6B-dihydroxy-3-0x0-24-nor-D: A-friedoolean-4-ene- Tripterygium wilfordii Celastraceae (85]

29-oic acid

Var. regelii
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N19 2,3,7-trihydroxy-6-ox0-24-nor-D: A-friedoolean- Tripterygium wz:[‘fé)rdii Celastraceae [85]
1,3,5(10),7-tetraene Var. regelii
. L Tripterygium wilfordii
N20 2B-hydroxy-3-ox0-24-norfriedelan-4-ene-29-oic acid Hook £ Celastraceae [86]
ook f.
N2l 2,23—dihydr0xy—3—metAhoxy—()—oxo»lA,S,S(Al0),7—tetraene— Tripterygium Celastraceae (87]
24-norfriedelane-29-oic acid hypoglaucum
N22 2-hydroxy-3 -metho'xy-é-oxo- 1,3 i5 (1 9),7—tetraene -24- Tripterygium Celastraceac [87]
norfriedelane-29-oic acid hypoglaucum
N23 2,3-dihydr0xy-3-r?nethoxy-l,3,5'(1()),'7-tetraene-24- Tripterygium Celastraceac [87]
norfriedelane-29-oic acid hypoglaucum
2,3-dihyd -6-0x0-1,3,5(10),7-tet -24- Tript i
N24 ihydroxy ' 0X0 ( ‘ ) 'e raene ripterygium Celastraceac [88]
norfriedelan-29-oic acid hypoglaucum
N25 25(9—>8)-abeo-2,3-di}'xydroxy-] ,3,.5(1 0?,6,8-pentaene- Tripterygium Celastraceac [88]
24-norfriedelan-29-oic acid hypoglaucum
Tript i
N26 demethylzeylasteral rpterygium Celastraceae [88]
hypoglaucum
Tript i
N27 23-nor-6-oxodemethylpristimerol rpterygtum Celastraceae [88]
hypoglaucum
Tript i
N28 demethylzeylasterone rpterygium Celastraceae [88]
hypoglaucum
25(9—8)Abeo-24-nor-friedelan-2,3-dioxo- .
N29 i K Celastrus orbiculatus Celastraceae [89]
1(10),4,6,9(11)-tetraen-29-oic acid
25(9—7)Abeo-24-nor-friedelan-2,3-dihydroxy- .
N30 i ! Celastrus orbiculatus Celastraceae [89]
1,3,5(10),6,8,11-hexaen-29-oic acid
25(9—8)Abeo-24-nor-8,14-seco-friedelan-2,3- .
N31 . X . Celastrus orbiculatus Celastraceae [89]
dihydroxy-1,3,5(10),6,8,14(27)-hexaen-29-oic acid
25(9—8),26(13—14)Abeo-24-nor-8,14-seco-friedelan- .
N32 K K Celastrus orbiculatus Celastraceae [89]
2,3-dihydroxy-1,3,5(10),6,8-pentaen-29(13)-olide
24-nor-friedelan-6a,10-dihydroxy-2,3-dioxo-4,7-dien-
N33 . R Celastrus stylosus Celastraceae [90]
29-oic acid
N34 celastrol Celastrus orbiculatus Celastraceae [89]
N35 wilforol B Celastrus orbiculatus Celastraceae [89]
N36 celastrol Reissantia buchananii Celastraceae [91]
N37 tingenone Salacia chinensis Hippocrateaceae [50,51]
N38 22p-hydroxytingen-one Salacia chinensis Hippocrateaceae [50,51]
N39 regeol A Salacia chinensis Hippocrateaceae [50,51]
N40 triptocalline A Salacia chinensis Hippocrateaceae [50,51]
N41 salaquinone A Salacia chinensis Hippocrateaceae [50,51]
N42 salaquinone B Salacia chinensis Hippocrateaceae [50,51]
N43 salacin Salacia campestris Hippocrateaceae [92]
N44 pristimerin Salacia campestris Hippocrateaceae [92]
N45 20a-hydroxy-maytenin Salacia campestris Hippocrateaceae [92]
N46 netzahualcoyene Salacia campestris Hippocrateaceae [92]
N47 23-norfriedel-3-one Drypetes hainanensis Euphorbiaceae [93]
N48 4-hydroxy-23-nor-friedel-3-one Drypetes hainanensis Euphorbiaceae [94]
3B,21a-dihydroxy-27-0x0-30-nor-(D:A)-friedo-oleane- .
N49 Caloncoba glauca Achariaceae [95]
27,20a-lactone
N50 3,27-diox0-30-nor-friedelan-20(29)-en-27,15a-lactone Caloncoba glauca Achariaceae [96]
3,27-dioxo-21B-hydroxy-30- .
N51 . x B-hydroxy Caloncoba glauca Achariaceae [96]
norfriedelan-20(29)-en-27,15a-lactone
N52 3B, 21B-dihydroxy-30-norfriedelan-27-oic acid Caloncoba glauca Achariaceae [96]
3p,24-diacetoxy-6B,7a,130,18p-tetra-hyd -27,30- . L
NS3 p Alace gxy B.70.130,18p-tetra-hydroxy Galphimia glauca Malpighiaceae [97]
dinorfriedela-20(29)-en-22 a-carboxylate
C talum lobat,
"s1 2,3-seco-2,3-epoxy-25-hydroxy-2,3-friedelanedione rossopetatum fobatum Celastraceae [25]
Lundell
C talum lobat,
S2 2-hydroxy-3,4-secofriedelan-3-oic acid rossopetatum fobatum Celastraceae [30]
Lundell
. Crossopetalum lobatum
S3 methyl 2-0x0-3,4- secofriedelan-3-oate Celastraceae [30]
Lundell
C talum lobat
S4 methyl 2-hydroxy-3,4-secofriedelan-3-oate rossopetatum fobatum Celastraceae [30]
Lundell
C talum lobat
S5 3,4-secofriedelan-2,3-diol rossopetatum fobatum Celastraceae [30]
Lundell
C talum lobat
S6 4-oxo-friedo-3-nor-2,3-secoolean-2,29-dioic acid rossopetatum fobatum Celastraceae [84]
Lundell
S7 2,3-seco-friedelan-2,24-olide-29-oic acid Tripterygium hypoglaucum Celastraceae [68]
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. . Cassine xylocarpa and
S8 2,3-seco-2,24-epoxy-3,24-olide-D: A-friedooleanane . Celastraceae [98]
Celastrus vulcanicola
9 4-oxo-D:A-fﬁed0-3-T1(?r-2,3‘-secooleanane-2,29- Tripterygium wilfordii Celastraceac [99]
dioic acid Hook fil.
S10 violaic A Viola diffusa Ging Violaceae [100]
S11 violaic B Viola diffusa Ging Violaceae [100]
S12 violalide Viola diffusa Ging Violaceae [100]
(4R)-7a,24-diacetoxy-13 a-carbomethoxy-10,2p-epoxy-
S13 18B-hydroxy-30-nor-3,4-secofriedela-20(29)- Galphimia glauca Malpighiaceae [971
en-3,4-olide
(4R)-70,22,24-triacetoxy-13 a-carbomethoxy-1p,23-
S14 epoxy-18B-hydroxy-30-nor-3,4- Galphimia glauca Malpighiaceae [97]
secofriedela-20(29)-en-3,4-olide
(4R)-70,22p,120,24-tetraacetoxy-13a-carbomethoxy-
S15 1B,2B-epoxy-18B-hydroxy-30-nor-3,4-secofriedela- Galphimia glauca Malpighiaceae [97]
20(29)-en-3,4-olide
S16 29-nor-3,4-seco-friedelan-4(23),20(30)-dien-3-oic acid Phyllanthus oxyphyllus Phyllanthaceae [101]
S17 seco-3,4-friedelin Alchornea latifolia Euphorbiaceae [102]
S18 24-nor-3,4-seco-friedelan-14(15)-en-3-oic acid Alchornea latifolia Euphorbiaceae [102]
S19 3,4-secofriedelan-3,28-dioic acid Calophyllum inphyllum Clusiaceae [70]
S20 3,4-seco-friedelan-3-oic acid Marila pluricostata Calophyllaceae [66]
“E1 D:B-friedoolean-3-ol-5,6-epoxy-29-oic acid Tripterygium w?jordu var Celastraceae [80]
regelii
E2 epoxyfrledelan»2a—ol—2.4a—thoxy—3B,24—ep0xy—29— Tripterygium wilfordii Hook fil. ~ Celastraceae [99]
oic acid
E3 3B,24-epoxy-2-ox0-3a-ol-friedelan-29-oic acid Tripterygium wilfordii Hook f. Celastraceae [103]
E4 3B,24-Epoxy-2 (x,3'a-d1}'1ydroxy-D: A-friedooleanan- Maytenus jelskii Celastraceae [42]
29-oic acid methyl ester
E5 2a-A'cetoxy-3 P24 -ep?xy-? o-hydroxy-D:A- Maytenus jelskii Celastraceae [42]
friedooleanan-29-oic acid methyl ester
E6 1,3-diox0-25,26-epoxyfriedelane Salacia prinoides D.C. Hippocrateaceae [46]
X X X Salacia chinesis Linn. .
E7 friedelan-33,24-epoxy-3a-0l-29-oic acid L Hippocrateaceae [51]
(S. prinoides DC.)
X . R . Salacia chinesis Linn. .
ES8 friedelan-3,24-epoxy-2a,3a-diol-29-oic acid o Hippocrateaceae [51]
(S. prinoides DC.)
E9 1,3-dioxo-7,24-epoxyfriedelane Salacia oblonga Hippocrateaceae [104]
E10 3-oxofriedelan-26—12B-lactone Gynocardia odorata Achariaceae [105]
Ell 3a-O-acetyl-friedelan-26—12-lactone Gynocardia odorata Achariaceae [105]
E12 3a-hydroxyfriedelan- 26—12-lactone Gynocardia odorata Achariaceae [105]
E13 3B,23-epoxy-friedelan-28-oic acid Calophyllum inophyllum Linn Calophyllaceae [106]
V D1 isoxuxuarines Aa Maytenus chuchuhuasca (xuxua) Celastraceae [107]
D2 isoxuxuarines AP Maytenus chuchuhuasca (xuxua) Celastraceae [107]
D3 7,8-dihydroisoxuxuarine Ao Maytenus chuchuhuasca (xuxua) Celastraceae [107]
D4 7,8-dihydroxuxuarine Aa Maytenus chuchuhuasca (xuxua) Celastraceae [107]
D5 xuxuarine Ef Maytenus chuchuhuasca (xuxua) Celastraceae [107]
D6 cangorosin A Maytenus ilicifolia Mart Celastraceae [108]
D7 atropcangorosin A Maytenus ilicifolia Mart Celastraceae [108]
D8 dihydroatropcangorosin A Maytenus ilicifolia Mart Celastraceae [108]
D9 cangorosin B Maytenus ilicifolia Mart Celastraceae [108]
D10 Celastroline Aa Celastrus orbiculatus Celastraceae [89]
D11 Celastroline AP Celastrus orbiculatus Celastraceae [89]
D12 Isocelastroline Aa Celastrus orbiculatus Celastraceae [89]

. I —Intact friedelanes; Il -Norfriedelanes; lll-Secofriedelanes; IV-Epoxyfriedelanes; V —Dimers
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®2 EESHMREREE =G5 "C-NMREE

C 1 122 162 163 164 13 1121 1125 1133 1134
1 223 15.8 202.7 223 24.6 17.0 222 222 222 16.6
2 415 35.2 60.6 412 425 35.7 415 415 41.5 355
3 213.3 72.7 204.1 212.3 212.8 70.4 2132 2132 213.0 71.4
4 58.2 49.1 59.1 58.0 585 49.1 58.2 58.2 58.2 50.0
5 42.1 37.1 37.8 41.8 424 422 42.1 42.0 42.0 38.4
6 413 41.7 40.6 40.8 4117 58.1 412 415 41.0 422
7 18.2 17.5 18.1 18.4 18.0 209.9 18.0 18.1 18.0 17.9
8 53.1 532 50.6 52.0 539 63.8 52.4 53.0 52.8 53.6
9 37.4 37.8 37.3 38.1 42.0 442 37.4 37.8 37.1 383
10 59.4 61.3 71.9 59.1 60.7 60.6 59.4 59.2 59.2 61.8
11 35.6 355 342 473 30.0 52.0 35.4 359 35.4 36.4
12 30.5 30.6 29.8 712 314 212.0 30.0 31.0 30.6 31.7
13 39.7 39.7 38.8 45.7 399 55.1 39.3 389 38.7 39.3
14 383 383 38.7 40.8 379 48.4 38.1 389 37.6 385
15 32.4 323 30.5 50.3 33.0 322 31.3 32.6 324 333
16 36.0 36.1 359 218.3 35.0 37.4 29.0 34.8 34.9 30.4
17 30.0 30.0 325 455 33.1 43.1 35.1 44.7 47.1 45.1
18 42.8 42.8 442 454 419 35.6 39.4 37.8 36.4 37.7
19 353 353 36.0 385 37.0 34.3 34.4 35.4 35.4 36.6
20 28.1 28.2 34.3 27.8 427 329 28.1 28.4 28.3 28.9
21 32.7 32.8 74.3 31.5 218.7 545 31.3 32.4 324 333
22 39.2 39.3 47.0 30.7 55.0 217.3 333 29.4 28.0 36.0
23 6.8 11.6 7.3 6.8 7.0 12.2 6.8 6.8 6.8 12.6
24 14.6 16.4 16.0 14.6 14.7 17.4 14.6 14.6 14.6 17.0
25 17.9 18.2 18.2 18.7 62.7 20.0 18.0 17.5 17.2 18.2
26 20.2 18.6 17.8 20.5 209 21.4 19.0 20.6 20.0 20.9
27 18.6 20.1 19.3 9.0 18.4 18.5 19.2 18.5 18.8 18.9
28 32.1 31.8 33.1 273 33.6 28.3 68.0 183.3 209.1 179.4
29 35.0 35.0 249 31.3 28.8 243 342 34.5 345 349
30 31.8 32.1 31.8 35.0 25.0 32.8 32.8 29.7 29.4 30.5
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C 165 166 167 1104 1105 1116 1117 1118 1126 1127

1 24.8 22.4 22.4 149.0 130.2 239 21.0 19.6 323 36.1

2 42.6 41.7 41.7 130.1 148.9 67.7 37.0 36.6 194.9 211.8

3 212.3 212.7 212.7 201.9 201.9 78.4 71.2 72.2 142.5 76.8

4 58.6 58.8 58.8 57.7 57.7 42.7 53.3 53.1 140.7 54.5

5 423 41.3 41.3 43.7 43.6 37.5 38.3 38.2 39.5 38.0

6 41.6 48.9 48.9 39.9 39.8 409 419 41.3 38.3 40.5

7 18.2 68.3 68.3 17.4 17.7 17.5 18.0 18.1 17.9 17.5

8 54.0 529 52.6 52.2 50.7 53.0 52.2 53.2 52.0 52.5

9 41.1 37.6 37.6 36.6 36.6 37.8 51.5 37.1 36.7 37.6

10 60.3 59.8 59.8 62.2 62.2 51.5 58.2 60.1 55.6 60.3

11 30.1 31.1 31.2 34.6 36.0 35.1 28.2 359 345 345

12 30.7 37.8 37.5 30.2 30.2 31.1 31.2 31.9 29.0 31.2

13 39.9 39.5 39.5 39.9 39.1 36.7 39.2 40.1 39.3 38.1

14 37.9 44.6 449 38.3 38.8 38.9 38.2 39.2 39.4 38.0

15 33.1 32.8 32.8 31.9 29.9 32.6 31.4 442 31.1 31.3

16 349 29.2 29.1 35.8 36.0 29.6 35.7 75.6 31.2 29.9

17 33.0 38.4 38.3 30.0 325 447 30.0 37.7 35.1 35.1

18 41.8 38.4 38.0 42.7 443 37.8 42.8 447 39.4 39.4

19 36.9 35.1 35.1 29.3 343 34.8 355 35.6 344 344

20 42.7 28.5 28.5 334 36.0 28.4 28.1 28.0 28.1 28.1

21 218.7 35.8 359 28.1 74.2 32.6 32.8 35.6 333 31.2

22 55.0 324 32.5 38.1 47.0 36.0 38.9 30.8 29.8 333

23 7.0 6.9 6.9 6.7 6.7 10.7 10.6 9.9 10.3 10.8

24 14.8 16.1 16.1 13.7 13.7 15.7 14.7 14.6 17.8 14.2

25 65.1 18.8 18.8 19.9 17.4 17.6 204.7 18.3 18.8 17.6

26 21.5 21.7 21.4 19.5 20.1 20.3 19.6 21.3 19.0 19.0

27 18.6 18.5 18.5 18.6 19.2 18.5 18.5 20.3 18.8 19.1

28 33.8 183.3 179.2 32.1 33.1 182.0 31.9 249 68.0 68.0

29 28.8 343 344 28.9 24.9 345 35.1 354 342 343

30 25.0 29.7 29.6 71.9 31.8 29.7 31.6 30.7 32.8 31.2
OCOPh 166.8 - - - - 166.9 - - - -
ipso 130.2 - - - - 130.1 - - - -
ortho 129.5 - - - - 129.6 - - - -
metha 128.6 - - - - 128.5 - - - -
Para 133.1 - - - - 133.1 - - - -
C 168 169 170 171 172 173 174 175 176 177 178

1 22.3 74.0 74.0 27.6 19.3 22.3 25.0 22.3 22.3 22.17 22.22

2 41.7 30.1 29.7 41.2 36.3 41.1 41.6 41.1 41.3 41.34 41.43

3 212.8 213.2 213.2 213.0 71.9 212.1 213.3 212.0 212.8 212.20 212.78

4 58.8 53.3 53.3 57.9 52.9 58.0 58.1 58.1 58.2 57.91 58.04

5 41.3 42.7 42.7 41.7 37.4 42.1 43.1 422 419 41.96 42.14
6 49.0 41.2 41.2 40.7 40.9 40.7 422 40.9 41.1 40.82 41.11
7 68.4 18.2 18.1 17.8 17.4 18.3 17.9 18.6 18.2 18.54 18.41

8 52.9 53.0 53.1 51.5 52.6 53.2 52.8 52.2 52.1 52.32 53.32

9 37.2 36.9 36.9 37.4 37.0 43.8 44.1 44.4 38.4 37.51 37.42
10 60.0 52.4 52.4 59.0 59.6 58.9 60.1 59.3 59.4 58.99 59.31
11 37.6 359 32.7 34.8 35.6 51.3 76.9 51.2 47.2 35.24 35.61

12 30.5 30.5 29.5 30.4 30.9 213.1 42.0 214.3 73.0 28.95 30.74

13 40.4 39.8 39.7 37.5 37.8 54.1 41.1 55.6 44.8 38.96 40.06
14 39.1 38.4 38.0 38.4 38.6 42.4 38.2 44.0 40.5 40.59 39.11

15 32.4 32.1 30.2 32.6 323 32.1 32.4 30.0 37.5 50.17 44.28

16 35.8 354 353 29.3 29.2 27.2 359 29.3 32.1 218.38 74.40

17 30.5 30.0 30.0 42.4 44.5 47.2 30.0 345 36.0 45.68 36.45

18 41.6 427 42.4 38.5 37.6 30.3 42.5 33.1 40.3 43.24 44.09

19 29.6 28.9 31.3 34.1 345 35.8 354 33.7 31.7 30.14 30.36

20 33.1 334 40.2 32.8 28.2 28.7 28.1 28.3 28.3 32.68 33.14
21 27.9 28.2 28.2 31.0 35.1 32.8 32.7 36.1 334 27.04 27.51

22 39.4 28.1 38.2 22.0 32.2 34.0 39.2 31.0 29.3 31.14 36.45
23 6.9 6.9 6.8 6.6 9.6 6.9 6.9 6.9 6.8 6.87 6.88

24 16.1 143 143 143 14.3 14.5 14.8 14.6 14.6 14.56 14.60

25 19.0 17.9 17.5 17.0 17.4 17.6 12.9 18.4 19.5 17.25 18.06

26 21.8 20.0 20.9 19.0 20.3 20.1 20.1 18.1 19.2 20.27 20.08

27 18.3 18.7 17.7 16.1 18.3 19.0 19.5 19.7 12.2 15.93 21.43

28 32.1 32.2 32.0 177.0 183.7 209.5 32.0 68.5 67.8 27.44 25.44

29 74.5 28.9 31.8 26.7 29.5 34.0 31.7 333 34.0 74.06 74.45
30 26.0 72.0 183.1 79.7 342 29.1 35.0 33.6 329 25.84 25.71
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C N8 N29 N30 N31 N32 N33 N47 N48 N49
1 28.1 121.3d 106.2d 104.5 104.6 37.7 21.9 22.0 16.7
2 71.5 182.0s 1469 s 147.5 144.7 1944 41.5 38.2 35.7
3 200.1 182.2s 1444 s 144.2 144.2 1994 212.0 211.2 72.8
4 127.7 1314 s 128.7 s 118.1 118.0 123.1 59.9 84.8 50.2
5 159.2 142.1s 117.6 s 129.8 129.8 154.3 39.2 44.7 38.5
6 30.9 121.3d 121.6d 122.6 122.5 745 43 .4 39.9 42.4
7 20.8 153.2d 130.0 s 127.9 127.9 122.6 18.1 17.8 18.4
8 47.7 47.6 s 141.7 s 131.3 131.3 1539 53.5 53.2 49.6
9 37.6 1448 s 132.2s 135.3 135.6 51.5 37.1 37.2 37.3
10 52.3 158.2s 131.8 s 129.5 129.5 71.3 57.3 55.8 61.7
11 33.1 128.3d 129.0d 29.3 255 29.6 354 35.6 36.4
12 29.5 389t 138.1d 359 32.8 28.7 30.4 30.4 28.2
13 39.5 41.6 s 44.1 s 359 102.5 384 39.7 39.7 49.9
14 40.0 432 s 49.0 s 156.8 43.6 41.9 38.3 38.3 40.7
15 28.1 24.8 t 31.3¢t 34.1 38.8 28.4 324 32.5 28.6
16 29.7 38.6t 38.8t 41.4 40.2 36.0 36.0 35.9 37.1
17 449 3328 324 s 41.6 42.6 30.7 30.0 30.0 32.5
18 45.3 48.2d 432d 50.4 46.0 437 42.7 42.8 429
19 31.7 326t 327t 36.8 32.8 30.6 35.3 35.3 23.7
20 41.3 41.7 s 419 s 41.9 40.2 40.6 28.2 28.1 84.5
21 214.0 31.1t 310t 30.8 36.8 299 32.7 32.7 73.1
22 77.2 345t 362t 35.5 36.9 35.0 39.2 39.2 37.8
23 11.2 11.2¢q 11.6 q 11.6 11.6 9.2 - - 12.0
24 - - - - - - 20.6 13.2 16.7
25 15.6 27.7q 19.5 q 20.7 20.5 27.0 17.6 17.9 18.9
26 19.1 20.5q 20.1¢q 28.0 232 21.2 20.3 20.3 15.6
27 17.5 20.5q 23.4q 108.3 232 18.6 18.7 18.7 78.8
28 25.2 31.8 q 31.7q 31.3 25.1 31.8 32.1 32.1 31.9
29 - 183.2s 183.6s 184.7 180.5 186.2 35.0 35.0 25.0
30 14.8 340q 325¢q 25.9 26.3 324 31.7 31.7 -
R4 FHRARKEE=ZGEHPC-NMREE
C S1 S2 S3 S4 S5 S8 S9 S10 S11 S12 S16
1 27.8 31.6 35.1 32.3 27.3 98.9 32.7 29.5 293 29.4 21.2
2 170.4 72.4 194.3 72.5 73.4 143.2 176.4 69.3 68.0 69.1 37.1
3 177.0 179.5 162.3 162.3 65.7 178.1 - 177.0 175.4 176.9 179.2
4 473 36.3 36.3 36.3 36.3 40.1 213.8 84.9 82.3 84.5 150.9
5 38.9 39.6 38.2 384 38.4 433 54.0 40.2 39.9 40.0 42.0
6 34.5 39.1 38.7 39.1 39.2 28.2 37.4 37.8 37.4 36.9 414
7 17.1 18.3 18.2 18.3 18.2 17.3 18.1 18.3 17.7 19.7 17.7
8 52.0 52.9 52.7 53.0 52.9 47.7 50.7 52.6 52.3 47.7 49.5
9 353 37.0 37.0 37.2 37.1 38.8 38.7 38.2 37.5 37.3 38.7
10 46.1 554 52.7 55.9 559 47.8 50.2 60.4 59.7 59.3 584
11 32.0 354 35.9 354 35.5 33.9 344 379 37.4 35.2 34.9
12 30.1 30.2 30.2 30.0 30.1 28.7 29.5 27.7 27.2 22.5 28.8
13 39.6 38.4 38.4 38.9 38.7 38.9 39.8 545 52.8 50.5 40.6
14 38.0 39.6 39.7 39.7 39.9 37.6 39.6 39.1 38.5 48.3 39.5
15 323 32.4 323 324 32.4 28.8 29.8 33.0 31.8 80.5 28.3
16 35.7 36.2 36.1 36.2 36.2 359 36.7 35.6 28.1 40.0 36.1
17 30.0 30.0 30.0 30.0 30.3 30.1 30.5 30.7 353 30.8 31.3
18 42.6 43.0 43.0 43.0 43.0 44.2 44.8 432 38.7 439 454
19 35.2 354 353 35.3 353 30.2 31.1 36.1 34.5 28.4 29.8
20 28.1 28.2 28.1 28.2 29.7 40.3 40.8 28.4 28.4 33.2 149.3
21 32.6 33.0 32.9 32.9 33.0 29.9 30.6 32.3 30.2 28.0 30.8
22 39.1 39.3 39.2 39.3 39.3 36.2 37.5 38.5 32.8 344 38.2
23 12.5 7.4 7.0 7.4 7.5 7.9 25.6 16.2 16.0 16.2 111.0
24 20.6 19.3 20.1 19.3 19.1 994 18.0 13.5 13.1 13.2 18.1
25 72.6 17.9 18.1 17.8 17.9 17.5 18.7 18.4 18.5 16.3 19.3
26 20.2 20.2 20.1 20.2 20.1 15.9 18.3 22.7 21.2 13.6 15.1
27 18.5 18.8 18.6 18.8 18.6 17.2 16.8 181.6 177.5 179.9 18.1
28 32.1 31.9 31.9 31.8 31.8 31.6 32.2 30.9 65.5 29.1 31.4
29 35.0 34.9 34.9 349 34.9 179.0 181.3 30.3 31.6 25.1 -
30 31.6 32.2 32.1 322 32.1 31.8 32.1 355 34.6 74.3 107.3
OMe - - - - - 51.3 - - - - -
CO;Me - - 50.7 52.2 - - - - - - -
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C El E2 E3 E4 E5 E13
1 18.3 28.0 342 26.7t 259t 16.6
2 30.3 69.2 207.4 732d 75.4d 18.8
3 76.0 85.4 103.1 106.8 s 105.6 s 66.5
4 39.1 44.7 51.2 45.7d 47.4d 58.0
5 64.9 50.4 475 47.0's 46.8 s 38.3
6 52.2 30.1 333 33.6t 333t 424
7 21.9 19.7 19.1 192t 192t 18.0
8 45.1 51.0 50.3 49.7d 49.8 d 53.5
9 35.1 37.8 37.8 37.0's 37.1s 37.8
10 493 53.6 57.2 52.6d 53.2d 61.8
11 353 37.0 34.1 340t 343t 36.0
12 29.4 30.3 29.0 29.0t 29.0t 317
13 39.6 39.7 39.2 39.1's 3925 39.3
14 39.3 39.9 39.0 49.1s 39.1's 38.3
15 293 29.8 295 29.0t 29.1t 333
16 36.8 349 36.0 36.2t 36.2t 30.5
17 30.6 30.8 30.1 30.1's 30.1's 45.1
18 45.0 45.1 44.0 44.5d 44.5d 38.4
19 30.7 31.2 30.3 304t 304t 354
20 40.7 41.1 40.4 40.5 s 40.6 s 28.9
21 30.5 30.8 29.4 30.0't 30.0't 333
22 36.9 379 36.7 364t 36.6 t 36.4
23 254 152 72 6.9 q 7.14q 59.3
24 20.9 104.0 727 722t 7241t 18.8
25 18.3 17.4 16.8 16.7 q 16.7 q 18.2
26 15.9 18.4 16.7 16.1q 162 q 20.9
27 17.8 17.2 17.9 174 q 175q 18.8
28 319 325 31.8 318 q 3194 181.5
29 32.8 181.8 184.4 179.1 s 1794 s 349
30 182.7 32.6 314 3204 3214 30.4
31 (CHp) - 64.2 - - R R
32 (Me) - 16.1 - - - -
R6 ZEMFEAKRERRE =FEHPC-NMRE#E
C D1 D2 D3 D4
(1) 115.9d (110.4 d) 115.2d (110.7 d) 113.1d (110.4 d) 112.6d (111.4 d)
2(2%) 190.3 s (144.5 5) 189.6 5 (144.3 5) 191.4 s (1445 5) 19145 (144.6'5)
3(3) 91.95(138.4's) 90.7 5 (138.5 s) 91.35(138.3 5) 91.55(137.7 s)
4@ 79.4'5(129.5 5) 7715 (128.4'5) 79.55(129.4 5) 79.55(127.8 s)
5(5%) 130.7 s (123.2 5) 1324 5(124.0 5) 1343 5 (1233 5) 133.6 5 (124.6 5)
6(6") 125.9d (187.2 5) 128.4 d (187.6 5) 133.7d (187.0'5) 134.4d (187.7 5)
77) 116.1 d (126.1 d) 116.9d (126.1 d) 24.1t(126.2 d) 24.31(126.2 d)
8(8") 160.3 s (170.4 5) 163.6 5 (170.4 5) 41.1d (170.1 s) 41.5d(170.7 s)
9(9°) 4145399 s) 4395(39.8 5) 37.35(39.9 s) 37.55(39.8 5)
10 (10°) 173.0 s (151.8 5) 173.1 s (151.1 5) 169.6 s (151.8 5) 170.4 5 (150.4 5)
11(11%) 332t (3430 331t (3430 30.5t (344 1) 30.5¢(34.41)
12 (12) 29.7t(30.1 ) 29.9t(30.3 t) 29.3t(30.1 1) 2941 (30.21)
13 (13°) 39.4'5(40.2 s) 39.9 5 (40.2 s) 40.0 s (40.1 5) 40.15(40.2'5)
14 (14%) 4425443 5) 4405 (44.35) 40.2's (443 5) 40.2 s (44.45)
15 (15°) 28.2t(28.3 1) 28.5t(28.41) 27.9t (2841 28.0t(28.41)
16 (16) 354t (3541 3551(35.61) 35313551 3531(35.61)
17 (17) 38.25(30.2 s) 3825(38.2's) 38.15(38.2's) 38.15(38.2's)
18 (18”) 43.4d (433 d) 435d (43.5d) 43.8d (434 d) 43.9d (43.5d)
19 (19°) 32.1t(32.00) 319t (32.00) 31.8t (3200 31.8¢(32.010)
20 (20°) 41.8d (41.9 d) 41.9d (41.9 d) 422d (419 d) 42.3d 41.9 d)
2121%) 213.8 s (2138 5) 21375 (213.6 5) 213.95(213.6 5) 213.95(213.6 5)
22(22%) 52.3t(52.61) 524(52.61) 5341 (52610 53.51(52.61)
23(23") 22.0q(13.2 q) 242q(12.8 q) 22.7q (134 q) 22.8q(13.0 q)
25(25%) 35.5q(38.6 q) 40.0 q (38.9 q) 22.8q (387 Q) 22.8q(38.5q)
26 (26°) 22.3q(20.7 Q) 22.4q(20.9 q) 15.7 q (20.8 q) 15.7 q(20.8 q)
2727) 19.8 q (20.0 q) 19.7 ¢ (19.7 ) 18.1 q (19.8 q) 18.2 q(19.7 q)
28 (28") 32.4q(32.5q) 32.5q(32.6 Q) 32.6 (327 Q) 3274 (32.6 Q)
29 (29°) - - - -
30 (30") 15.0 q (15.0 ) 15.14 q (15.14 q) 15.1 q (152 q) 152 q(15.1 q)




98 W r R 2 R A 2017 56 37 &
&FR6
C D5 D10 D11 D12
1(17) 114.7 d (110.6 d) 116.0d (111.2 d) 114.8d (110.8 d) 115.9d (1104 d)
2(2) 189.4 s (145.2 s) 187.8 s (144.4 s) 187.3 s (145.0 s) 190.8 s (144.7 s)
3(3) 91.0s(137.5s) 92.2s(137.55) 90.8 s (137.4 ) 92.0s(138.2s)
44) 77.3s(128.3 s) 79.1s(127.2 s) 76.9 s (128.35) 79.45(129.5s)
5(5) 131.8 s (123.8 s) 130.3 s (124.4 s) 131.7 s (123.6 s) 130.5s(123.0 s)
6(6”) 128.8 d (187.4 s) 126.6 d (192.0 s) 128.8 d (189.9 s) 125.9d (187.5s)
(7)) 117.2d (126.1 d) 116.0d (126.0 d) 117.3d (126.1 d) 116.2 d (126.0d)
8(8) 164.4 s (171.2 s) 161.8 s (171.4 s) 164.4 s (171.0 s) 161.2 s (171.4 s)
9(9) 43.9 5 (40.0 s) 41.9 5 (40.3 s) 43.8 s(40.0 s) 41.6 s (40.0 s)
10 (10”) 173.2 s (151.1 s) 174.4 s (150.1 s) 173.4 s (151.1 s) 173.4 s (151.9 s)
11(117) 32.8t(34.01) 32.8t(34.01) 329t(33.81) 32.8t(34.21)
12 (12°) 29.81(29.81) 29.21(29.3 1) 29.4t(29.1¢) 29.2t(2991)
13 (13°) 38.6 s (39.0 s) 38.15(38.95) 38.95(38.55%) 37.95(39.0s)
14 (14°) 44.4 5 (44.7 s) 44.6 s (44.7 s) 443 5 (44.6 s) 44.6 s (44.6 s)
15(15°) 28.6t(28.51) 28.3t(28.3 1) 28.6t(28.4 1) 285t(2851)
16 (16”) 36.41(36.41) 36.31(36.21) 36.2t(36.2t) 36.3t(36.31)
17(7) 30.5s(30.5s) 30.5s(30.4 s) 30.4 5 (30.3 s) 30.5s(30.4 s)
18 (18”) 442d (44.24d) 44.0d (44.14d) 44.1d 44.14d) 44.2d (44.04)
19 (19°) 30.9t (30.8 1) 30.9t(30.51) 30.6t (30.7 t) 30.6,t 31.1¢t)
20 (20%) 40.5 s (40.4 s) 40.0 5 (39.7 s) 40.3 s (40.1 s) 40.3 5(40.2 s)
21 21°) 29.81(29.51) 29.6t(29.51) 29.81(29.71) 29.4t(29.3 1)
22 (22°) 35.0t(34.71) 34.6t(34.41) 348t(34.5¢1) 34713441
23 (23°) 24.6 q (13.2 q) 222 q(12.9 q) 24.5q(13.2 q) 22.4q (132 q)
25 (25°) 39.2q(37.7 q) 34.8 q (36.8 q) 39.2q(37.5q) 37.5q(34.7 @
26 (26°) 22.3q(20.9 q) 22.4q(20.7 q) 22.5q(20.9 q) 22.0 (209 @)
27 (27°) 18.2 q(18.4 q) 18.8 q (18.6 q) 18.5q(18.8 q) 18.9 q(18.8 q)
28 (28°) 31.6 q (31.5 q) 31.6 q(31.3 q) 31.5q (1.5 q) 31.6 (315 q)
29 (29%) 179.1 s (178.8 s) 184.5 s (183.6 s) 184.3 s (184.3 ) 184.4 5 (183.6 s)
30 (30°) 32.9q(32.7 q) 32.6 q (32.4 q) 324q(32.2q) 32.7q(32.4q)
COOMe 51.6 q (51.4 q) - - -

2.2 RHELE R =0 A H-NMRAFE

A AR B % B -CH,—— i 1£80.75-2.6

FEARR e A =16 &3 v, 32 B A4S Y 3 (~CH,)
{55 WEH 3 (-CH,-) 55 K & (-CH-)f5 % WL
BT (CH=CH) {5 % VA JCw WL ¥ 2L (-OH) &5
5 HIR KL (-COOH) i 4 (~CHO ) 45 F R 1Y 1% TR &
(A=

TE AR I 10 =il v | —CH, ) S fL 2137 7 7E.80.6-
1.9 18] ,23-H— i LA — T W (didg) a0, — i 7E81.0

T i R B O R e PSR 1 R = o N I = 2
25 80-0.97c 75 ARMURIE BHEAE R -CH-2 (5 >
— B 7E80.67-2.75 47, 4-HIN 523-HAH B4, —
it L T W (i) B 1O I8—HII B 43 452 — T
W (ddie), A OH S B A [R) A5 HLAY S0 B 2 1 {16 4
¥l RT~114558 7 HACRIE M AR e B =
B9 H-NMRECHE4FAE

®7 EESHHNERE=ZMEH'H-NMREE (mult, J in Hz)

H 162 1113 1118
1 - 1.22 (m), 1.40 (m) -
2 323 (1H,d, 15.8) 1.66 (m), 2.12 (m) .

3.44 (1H,d, 15.8) -

3 - 3.94 (g-like, 2.0, Heq)
4 2.55(1H, q,7.0) 1.55 (m)
5 - -
6 1.39 (1H, m)
1.87 (1H, brdd, 9.5, 3.0)
7 1.41 (1H, m), .52 (1H, m) -
8 1.28 (1H, m) 3.55(s)
9 - -
10 2.37 (1H, s) 2.00 (m)
11 1.18 (1H, m)

2.14 (1H, ddd, 13.5, 7.0, 3.5)

3.34 (dt, 10.0, 4.4)

2.20 (d, 11.4, Heq) B
245 (d, 11.4, Hax) .

2.30 (d, 11.4, Heq), -
2.90(d, 11.4, Hax) -
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12 1.26 (1H, m), 34 (1H, m) 131 (m) -
15 1.27 (1H, m), 44 (1H, m) 1.52 (m),1.70 (m), -
16 1.53 (1H, m), .60 (1H, m) 2.00 (m) 4.00 (t, 8.8)
17 - 2.50 (m) -
18 1.51 (1H, m) 1.20 (m) -
19 1.53 (1H, m) 1.70 (m) -

1.60 (1H, dd, 13.8, 4.8) - -
20 - 1.85 (d, 8.6, Hax); -

- 2.70 (d, 8.6, Heq) -
21 3.67 (1H, dd, 12.0, 4.5) - -
2 1.21 (1H, dd, 12.0, 4.5) - -

1.68 (1H, dd, 12.5, 12.0) - -
23 1.03 (3H, d, 7.0) 1.05(d, 6.6) 0.90 (d, 6.8)
24 0.67 (3H, s) 1.31 (s) 0.77 (s)
25 1.19 (3H, s) 0.99 (s) 0.82 (s)
26 0.92 (3H, s) 1.46 (s) 1.06 (s)
27 1.07 (3H, s) 1.44 (s) 0.96 (s)
28 1.18 (3H, s) 1.24 (s) 1.17 (s)
29 0.96 (3H, s) 1.27 (s) 0.96 (s)
30 1.05 (3H, s) 1.16 (s) 1.02 (s)
H 164 177 78 1126
1 2.07 (m) 1.898,1.62 « 1.59 6, 1.84 « 2.53 (1H, dd), 2.42 (1H, dd)
2 2.12 (m),2.23 (m) 2.28,2.38 2.33B,2.23 a -
3 2.37(ddd, 13.3, 4.0, 1.8) - - -
4 2220 2.18a -
5 2.25 (m) - - -
6 1.82 (m) 1210, 1.70 B 1.16 0, 1.61 B 1.94 (1H, m), 1.46 (1H, m)
7 1.88 (m), .48 (m) 140,130 a 1.36 B, 1.46 o 1.43 (1H, m), 1.56 (1H, m)
8 1.56 (m) 1.40 o 137 a 1.43 (1H, m)
9 - - -
10 1.65 (m) 1.50 a 1430 1.83 (1H, m)
11 1.24 (m), 2.07 (m) 1.19 0; 1.46 B 1370, 118 B 1.46 (2H, m)
12 1.40 (m), 1.53 (m) 1380, B 1.258,1.61 a 1.87 (2H, m)
13 - - -
14 - - -
15 1.37 (m), 1.60 (m) 2.09 a, 2.40 B 1.48 B, 1.86 a 1.41 (2H, m)
16 1.42 (m), 1.78 (m) - 411 a(t, 8.8) 1.31 (2H, m)
17 - - -
18 1.82 (m) 2.14 8 1.78 B 1.29 (1H, m)
19 1.62 (m), 1.86 (m) 1.58 0, 1.30 B 1.638,1.33 « 1.40 (2H, m)
20 - - -
21 1.82 (m) 1.36, 1.68 1.40 B, 1.65 o 1.33 2H, m)
2 2.61(d, 12.8),091 (d, 6.6)  1.52,1.91 1450, 1.76 B 1.87 (2H, m)
23 0.83 (s) 0.89 (d, 6.8) 0.88 (d, 6.6) 1.83 3H, s)
24 3.90(d, 11.7) 0.70 (s) 0.70 (s) 1.11 3H, s)
25 3.98(d, 11.7) 0,85 (s) 0.84 (s) 1.08 (3H, s)
26 1.078 (s) 1.18 (s) 1.11 (s) 0.95 (3H, s)
27 1.18 (s) 0.87 (s) 1.02 (s) 1.10 3H, s)
28 1.15 (s) 1.33 (s) 1.32 (s) 3.64 (1H, d, 15.5)

. . 3.65(1H,d, 15.5)

29 1.08 (s) 3.34 (m) 3.36 (m) 0.95 (3H, s)
30 1.17 (s) 1.13 (s) 1.13 (s) 0.99 (3H, s)
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H N33 N47 N48 N49

1 2.78 (d, 18.5), 3.16 (d, 18.0) 1.65 (m), 1.974 (m) 1.67 (m), 1.97 (m) 1.35 (m), 1.56 (m)

2 - 2.26 (m), 2.38 (m) 2.33 (m), 2.51 (m) 1.51 (m), 1.83 (m)

3 - - - 3.67 (m)

4 - 1.97 (m), 2.16 (m) 3.76 (br.s) 1.21 (m)

5 - - - -

6 5.72 (s) 1.34 (m), 1.58 (m) 1.39 (m), 1.95 (m) 1.02 (m), 1.69 (m)

7 5.43 (s) 1.39 (m), 1.46 (m) 1.39 (m), 1.50 (m) 1.31,1.45 (m)

8 - 1.40 (m) 1.38 (m) 2.69 (dd, 11.0, 1.0)

9 - - - -

10 - 1.45 (m) 1.50 (m) 0.98 (br. d, 11.6)

11 1.55-1.62 (m), 1.40-1.47 (m) 1.27 (m), 1.45 (m) 1.29 (m), 1.44 (m) 1.11 (m), 1.56

12 1.54-1.61 (m), 0.93-0.99 (m) 1.34 (2H, m) 1.34 (2H, m) 1.73 (m), 1.81 (m)

13 ; ; ; ;

14 . i i .

15 1.53 (dd, 6.0, 18.5) 1.31 (m), 1.50 (m) 1.31 (m), 1.52(m) 1.39 (m), 1.63 (m)

1.91 (dd, 5.0, 13.0) - - -

16 1.72-1.80 (m), 1.39-1.43 (m) 1.35 (m), 1.56 (m) 1.33 (m), 1.55 (m) 1.16 (m), 1.63 (m)

17 - - - -

18 1.48 (br. d, 8.0) 1.55 (m) 1.55 (m) 1.86 (m)

19 2.40 (br. d, 15.5), 1.20 (m), 1.35 (m) 1.19 (m), 1.35 (m) 1.91 (br. d), 2.23 (dd)

1.60-1.68 (m) ; ; .

20 - - - -

21 2.22 (br. d, 13.5), 1.33-1.42 (m) 1.27 (m), 1.44 (m) 1.26 (m), 1.46 (m) 3.59 (brd, 3.6)

22 2.69-2.77 (m), 1.08-1.16 (m) 0.94 (m), 1.48 (m) 0.93 (m), 1.48 (m) 1.24 (br d), 1.95 (dd)

23 1.76 (s) - - 0.90(d, 5.6)

24 - 0.88 (s) 0.73 (s) 0.93 (s)

25 0.90 (s) 0.85 (s) 0.86 (s) 0.89 (s)

26 1.03 (s) 1.01 (s) 1.01 (s) 0.87 (s)

27 1.01 (s) 1.04 (s) 1.05 (s) -

28 1.08 (s) 1.18 (s) 1.17 (s) 1.19

29 - 0.95 (s) 0.94 (s) 1.30 (s)

30 125 (s) 1.00 (s) 0.99 (s) ;

RO FIHRARERIEE=FEH'H-NMREHE (mult, J in Hz)

H S1 S9 S10 S11 S12

1 2.39(d, 18.9 Hy) 2.69 (m, 1 H) 2.02 (m), 1.62 (m) 1.72(m), 1.50 (m) 2.07 (m), 1.58 (m)
2.63 (dd, 7.5, 18.9, Hp) 2.33 (m, 1 H) - - -

2 - - 4.34 (dd, 12.0, 2.0) 4.41 (dd, 12.0, 2.0) 4.29 (dd, 12.0, 2.0)

3 N N N N N

4 255(q,7.1) ; 423 (q, 6.5) 438 (q, 6.5) 417 q (6.5)

5 N N N N N

6 1.68-1.70 (m) 1.94 (m, 1 H) 1.52 (m), 1.14 (m) 1.16 (m), 0.98 (m) 1.56 (m), 1.11 (m)
- 1.60 (m, 1 H) - - -

7 1.52 1.53 (m, 1 H) 1.64 (m), 1.46 (m) - 1.55 (m), 1.47 (m)
- 1.38 (m, 1 H) . . i

8 1.48-1.51 (m) 1.67 (m, 1 H) 1.79 (m) 1.53 (m) 1.24 (m)

9 N N N N N

10 1.66-1.69 (m) 2.87 (dd, 6.4, 1H) 1.24 (m) 1.17 (m) 1.25 (m)

11 1.84 (br. d, 12.8) 1.86 (m, 1 H) 1.70 (m), 1.41 (m) - 1.76 (m), 1.19 (m)
- 1.57 (m, 1 H) - - -

12 1.41-1.44 (m) 1.73 (m, 2 H) 2.10(m), 1.49 (m) 2.02 (m), 1.99 (m) 2.10 (m), 1.24 (m)

13 - - - - -

14 - - - - -

15 1.27,1.48 1.38 (m, 2 H) 1.95 (m), 1.52 (m) 2.01 (m), 1.30 (m) 4.34 (br s)

16 1.55-1.58 (m) 1.77 (m, 1 H) 1.73 (m), 1.26 (m) 1.38 (m), 1.08 (m) 1.82 (m), 1.77 (m)
- 1.47 (m, 1 H) - - -

17 - ; ; ; ;

18 152 1.66 (m, 1 H) 1.82 (m) 1.44 (m) 1.97 (m)

19 1.36-1.40 (m) 2.71 (m, 1 H) 1.73 (m), 1.22 (m) 1.74 (m), 1.24 (m) 1.47 (m), 1.06 (m)
- 1.75 (m, 1 H) - - -

20 - - - - -

21 1.27,1.48 2.61 (m, 1 H) 1.43 (m), 1.25 (m) 1.31 (m), 1.21 (m) 1.73 (m), 1.52 (m)

1.57 (m, 1 H) -
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2RI
2 095-0.98 (m) 233(m, 1 H) 142 (m), 087 (m)  132(m), 108 (m)  1.93(m), 1.06 (m)
1.48-1.51 (m) 1.08 (m, 1 H) - - -
23 1.09(d,7.1) 244(s,3H) 1.23d (6.5) 1.05 (d, 6.5) 122(d, 6.5)
% L3 127(s,3 H) 0.87 (5) 0.72(s) 088 (5)
25 4.59,4.64 (2d,7.6) 099(s,3H) 0.87 (s) 0.79 () 0.83 (s)
26 091(9) 1.32(s,3 H) 112 (s)s 0.96 (s) 0.99 (s)
27 1.06(s) 095(s,3H) - - -
28 LIS() 121(s,3 H) 121 (s) 347dd(100,40)  L13(s)
- - - 3.27dd (10.0, 4.0) -
29 095(9) - 0.99 (s) 0.92 (s) 0.98 (s)
30 100(s) 149 (s, 3 H) 0.93 (9)s 091 (s) 324 (brs)
F10 FEAARKEE=FEHN'H-NMREHE (mult, / in Hz)
H E2 E4 ES E13
1 1.98 (m, 1 H), 1.88 (m, 1 H) 1.72 (m), 1.91 (dt, 4.9, 13.7)  1.69, 2.04 1.92 (1H, m), 1.53 (1H, m)
2 4.49 (m, 1 H) 3.89(d,4.4) 5.03(d, 4.4) 1.35 (1H, m), 1.08 (1H, m)
3 434 (d,4,1 H) 4.81 (1H, brd, 2.1)
4 2.54 (m, 1 H) 2.07d,7.2) 191, 7.1) 1.49 (1H, m)
5
6 1.38 (m, 2 H) 1.37,1.68 m 1.52,1.80 m 1.98 (1H, brd, 12.2)
1.28 (1H, m)
7 1.56 (m, 2 H) 1.10, 1.47 1.12, 1.49 1.43 (2H, m)
8 1.50 (m, 1 H) 1.30 1.32 1.40 (1H, m)
9
10 1.86 (m, 1 H) 1.56 1.47 1.07 (1H, m)
11 1.82 (m, 1 H), 1.48 (m, 1 H) 0.99 (m), 2.03 1.23,1.36 1.48 (1H, m), 1.22 (1H, m)
12 2.54 (m, 2 H) 1.25,1.46 1.32,1.46 1.55 (1H, m), 1.43 (1H, m)
13
14
15 1.74 (m, 2 H) 1.24,1.43 1.25,1.32 1.31 (1H, m), 1.23 (1H, m)
16 1.38 (m, 2 H) 1.37,1.69 1.40, 1.69 2.76 (1H, dd, 14.0, 9.8)
1.80 (1H, m)
17
18 1.68 (m, 1 H) 1.53 1.54 m 2.87 (1H,dd, 12.4, 3.4)
19 2.73 (brd, 15,1 H); 1.57,2.35 (d, 15.0) 1.56dd (5.2, 14.9) 1.51 (1H, m); 1.31 (1H, m)
1.88 (m, 1 H) 2.36d (14.9)
20
21 2.62 (m, 1 H), 1.57 (m, 1 H) 1.35,2.18 (m) 1.38,2.19 m 1.69 (2H, m)
22 241 (td, 14.3,1 H), 0.98 (m) 0.98 m, 2.04 2.24 (1H, d, 12.4);
1.16 (m, 1 H) 2.02 (dt, 4.0, 13.9) 1.80 (1H, m)
23 1.33 (m, 3 H) 0.97 d, 6.9) 0.98(d,7.1) 4.43 (1H,t, 10.0)
4.19 (1H, dd, 10.0, 3.4)
24 534 (s, 1 H) 3.61(,8.3) 3.67 (d, 8.3) 1.35 (3H, s)
4.10(d, 8.3) 4.12(d, 8.3)
25 1.11 (s, 3 H) 0.96 (s) 0.97 (s) 0.89 (3H, s)
26 1.28 (s,3 H) 0.84 (s) 0.86(s) 1.09 (3H, s)
27 0.99 (s,3 H) 0.83 (s) 0.87 (s) 1.07 (3H, s)
28 1.23(s,3H) 1.08 (s) 1.10 (s)
29 1.02 (3H, s)
30 1.52(s,3H) 1.19 (s) 1.21(s) 1.35 (3H, s)
31 (CHy) 4.07 (m, 1 H), 3.65 (m, 1 H)

32 (Me)

1.33 (m, 3 H)
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F1l ZREERARKRE =F5H'H-NMREE (mult, J in Hz)

H D1 D2 D3 D4 D5

H-1 6.13 (d, 1.6) 6.14 (d, 1.7) 6.01 (s) 6.01 (s) 6.08 (d, 1.5)

H-6 6.28 (dd, 1.6, 6.5) 6.61 (dd, 1.7, 7.0) 6.30 (br s) 6.31 (brs) 6.52 (dd, 1.5,7.0)

H-7 5.92 (d, 6.5) 6.13 (d, 7.0) 2.05 (m) 2.18 (m) 6.08 (d, 7.0)
- - 2.19 (m) 2.24 (m) -

H-19a - - - - 2.39(d, 15.6)

H-20 2.48 (m) 2.49 (m) 2.50 (m) 2.52 (m) .

H-22a 2.83 (d, 14.3) 2.89 (d, 14.3) 2.87 (d, 14.4) 2.87(d, 14.0) .

Me-23 1.59 (s) 1.58 (s) 1.49 (s) 1.51 (s) 1.58 (s)

Me-25 1.48 (s) 1.49 (s) 1.12 (s) 113 (s) 1.38 (s)

Me-26 1.26 (s) 1.29 (s) 1.04 (s) 1.06 (s) 1.17 (s)

Me-27 0.99 (s) 0.98 (s) 123 (s) 1.27 (s) 0.53 (s)

Me-28 0.97 (s) 0.99 (s) 0.95 (s) 0.99 (s) 1.06 (s)

Me-30 0.98 (d, 7.0) 1.00 (d, 7.0) 0.99 (d, 6.4) 1.00 (d, 6.7) 1.16 (s)

COOMe . . . . 3.59 (s)

H-1' 7.03 (s) 6.98 (s) 6.99 (s) 6.84 (s) 6.74 (s)

H-7' 6.25 (s) 6.25 (s) 6.26 (s) 6.29 (s) 6.21 (s)

H-19'. - - - - 2.39 (d, 15.6)

H-20/ 2.51 (m) 2.49 (m) 2.50 (m) 2.49 (m) -

H-22'a 2.92(d, 14.4) 291 (d, 14.5) 2.91(d, 14.4) 291 (d, 14.3) -

Me-23' 2.50 (s) 2.45 (s) 2.55(s) 2.73 (s) 2.73 (s)

Me-25' 1.61 (s) 1.62 (s) 1.61 (s) 1.58 (s) 1.48 (s)

Me-26' 1.39 (s) 1.37 (s) 1.39 (s) 1.37 (s) 1.26 (s)

Me-27' 1.07 (s) 1.00 (s) 1.06 (s) 1.00 (s) 0.55(s)

Me-28’ 1.02 (s) 1.12 (s) 1.02 (s) 1.01 (s) 1.09 (s)

Me-30’ 0.99 (d, 6.2) 1.00 (d, 7.0) 0.99 (d, 6.4) 0.99 (d, 6.7) 1.17 (s)

COOMe - - - - 3.48(s)
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