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Chemical constituents from Tamarix chinensis

CHEN Liu—shengl, LIANG Xiao—xinz, CAI Zi—youl, LI Li-hua'
1. Guangdong Food and Drug Vocational College, Guangzhou 510520, China
2. The First Affiliated Hospital of Guangdong Pharmaceutical University, Guangzhou 510080, China

Abstract: Objective To study the chemical constituents from the stems and leaves of Tamarix chinensis. Methods The compounds
were isolated and purified by silica gel, Sephadex LH-20, ODS column chromatography, and their structures were identified on the
basis of physicochemical properties and spectroscopic analysis. Results Fifteen compounds were isolated and identified as
tamarixetin-7-O-B-D-glucoside (1), tamarixetin-3-O-a-L-rhamnoside (2), rutin (3), 5, 7, 3, 5'-tetrahydroxy-6, 4'-dimethoxyflavone (4),
quercetin-7, 3', 4'-trimethyl ether (5), kaempferol-3-O-B-D-glucuronide (6), apigenin (7), rhamnocitrin (8), kaempferol (9), quercetin
(10), tamarixetin (11), betulinic acid (12), 2a, 3B-dihydroxy-urs-12-en-28-oic acid (13), B-amyrin acetate (14), and 2a, 3f, 23-
trihydroxyolean-12-ene (15). Conclusion Compounds 1—7 and 13—15 are isolated from this plant for the first time, and compounds
13 and 15 are isolated from this genus for the first time.
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(tamarixetin-3-0-o-L- thamnoside, 2). 7] (rutin,
3).5,7, 3, 5"-PUEdk-6, 4'- — HA L HWI(5, 7,3, 5
tetrahydroxy-6, 4’-dimethoxyflavone, 4). #f}%%-7,
3, 4-=HF (quercetin-7, 3', 4'-trimethyl ether, 5).
5,7, 4- =5 3-3-0-B-D-H H B IR 1T (kaempferol-
3-0-B-D-glucuronide, 6). Fi>%% (apigenin, 7).
T8 22 (rthamnocitrin, 8)+ 114519 (kaempferol,
9). HitJz 2 (quercetin, 10). FEMIZE (tamarixetin,
1D, FIFEIRER (betulinic acid, 12). 2a, 3p-—F23L-
9 95-12-44-28-1% (20, 3B-dihydroxy-urs-12-en-28-
oic acid, 13). B-F W JIGHE LR ME (B-amyrin acetate,
14). 12-F 38R K-20, 3B, 23-=F% (20, 3B, 23-
trihydroxyolean-12-ene, 15). tL&54) 1~7. 13~15
HE RNz Ty EAR], i, Ew 13 M
15 0 BRI @ A 73 B A5 3]
1 UE5HH

Bruker AV 500 MHz/DRX500 #f SA4% i AR
(%1 Bruker A 7]); VG Auto Spec 3000 F7 HLA i
WY (3 Varian A 7]); WRX—I1S AT
CEHPRE BRI IR A T A0S Sl 2 (03
e CGF BT D AH ODS Kl (Merck
ANFD s AR R B (N T A DY R AR AL )
J): Sephadex LH-20 ¥l (Pharmacia 2~ 7w)). It
I A 3 B4

BENIR BT VH B, &) RE DA 5 E
SC AT 25 05 E S BB ) B Tamarix
chinensis Lour. [T /5400 o
2 RESSE

HURE TS A0 T 15 kg, I 95% LB in A
AP 3 K, BFK2.5h, Y8, AIFIEM, )k
IS R R A 926 go BURE BIE T/KH, ik
FHAE . SR BRI MR R 1] AR, AR
OO s A 4 s A3 A TRE AT 62 g IR LR 184
g IE TEEAL 175 go A iHBEERA S AER AT HE (R
T, LA RIS R T (100 @ 1—~0 1 100D BHEEYE
Jlit, 4 TLC Ko & M IR 70 o 25 im0 7 e B 20k
JREkE (A3 . Sephadex LH-20 B (i A: (03l . B4k
A AL TR, A 4 (12 mg). 12 (60
mg). 13 (9 mg) 14 (40 mg). 15 (10 mg). RHR
LA AR AT (v, DU Il E- 1R 06 (50 -
1—0 1 100> FIFEHEL LHBE-PIEE (20 0 10 : 100) Hf
FEVEMG, 200t 24 TLC Ml & 3F M R 2y 5
T s B2 P RE A it . SR HL AT (6135 A Sephadex

LH-20 B OI5FE 2 55 2lidk, 23659 2(15 mg).
5 (17mg). 7 (48mg). 8 (16 mg). 9 (24 mg).
10 (86 mg). IE J EEMA Lt ik, LA -
HEEERE (50 0 0—0: 100) YEBE, s, &
TLC Kl & ARG o PR & & Ak A
. ODS AHEBAER Sephadex LH-20 #4115
FEOr B, 4ith, ka1 (13 mg). 3 (52 mg).
6 (18 mg). 11 (20 mg),
3 HH%E

&Y 1: FORAR, mp 158~159 C; k-
BEM I N B o ESI-MS m/z: 479 [M+H] . "H-NMR
(500 MHz, DMSO-ds) d: 12.61 (1H, s, 5-OH), 9.86
(1H, s, 3'-OH), 9.58 (1H, s, 3-OH), 7.80 (1H, d, J =
2.5 Hz, H-2'), 7.68 (1H, dd, J = 8.5, 2.5 Hz, H-6'),
6.91 (1H, d, J = 8.5 Hz, H-5"), 6.82 (1H, d, J= 2.5 Hz,
H-8), 6.45 (1H, d, J = 2.5 Hz, H-6), 5.45 (1H, d, J =
7.5 Hz, H-1"), 3.14~3.72 (6H, m, Glc-H-2"~6"),
388 (3H, s, 4-OCH;): "“C-NMR (125 MHz,
DMSO-ds) 0: 147.9 (C-2), 136.7 (C-3), 177.2 (C-4),
160.8 (C-5), 98.7 (C-6), 163.5 (C-7), 94.8 (C-8), 156.1
(C-9), 104.3 (C-10), 122.4 (C-1'), 115.6 (C-2'), 146.6
(C-3"), 149.8 (C-4"), 112.3 (C-5), 121.2 (C-6'), 100.9
(C-17), 74.0 (C-2"), 77.6 (C-3"), 69.8 (C-4"), 76.4
(C-5"), 61.0 (C-6"), 56.4 (4'-OCH3). LA L% 5 SCik
PIBIEA D, MY 1 IR E-7-0-p-
D-HIZRETT o

& 2: wERA, mp>300 C; #hiR-HH)
S S BHAE « ESI-MS m/z: 463 [M+H] . "TH-NMR (500
MHz, DMSO-dj) 6: 12.54 (1H, s, 5-OH), 10.82 (1H, s,
7-OH), 9.43 (1H, s, 3'-OH), 7.68 (1H, d, J = 2.0 Hz,
H-2'), 7.65 (1H, dd, J = 8.5, 2.0 Hz, H-6'), 6.94 (1H, d,
J = 8.5 Hz, H-5'), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.20
(1H, d, J = 2.0 Hz, H-6), 5.30 (1H, d, J = 1.5 Hz,
H-1"), 3.89 (3H, s, 4-OCH;), 3.12~4.86 (4H, m,
Rha-H-2"~5"), 0.83 (3H, d, J = 6.0 Hz, Rha-CH;);
BC-NMR (125 MHz, DMSO-dq) d: 156.5 (C-2), 131.6
(C-3), 177.2 (C-4), 161.4 (C-5), 98.7 (C-6), 164.3
(C-7), 93.7 (C-8), 156.4 (C-9), 104.1 (C-10), 122.4
(C-1), 115.4 (C-2'), 146.6 (C-3"), 149.7 (C-4"), 112.2
(C-5"), 121.2 (C-6"), 101.6 (C-1"), 70.2 (C-2"), 70.5
(C-3"), 71.4 (C-4"), 69.8 (C-5"), 17.2 (C-6"), 55.8
(4-OCH3). AL ¥ 5 Scijdos e A —5, %
AW 2 AR -3-0-0-L- RFWEFF
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EY 3. LA EHR, mp 186~187 C; #h
TR -5k SN BH % o ESI-MS m/z: 611 [M+H] .
'H-NMR (500 MHz, DMSO-dg) &: 12.60 (1H, s,
5-OH), 10.72 (1H, s, 7-OH), 9.21 (1H, s, 3’-OH), 9.35
(1H, s, 4-OH), 7.65 (1H, d, J = 2.0 Hz, H-2), 7.52
(1H, dd, J = 8.5, 2.0 Hz, H-6'), 6.86 (1H, d, J = 8.5
Hz, H-5'), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d,
J=2.0 Hz, H-6), 5.35 (1H, d, J = 7.6 Hz, Glc-H-1"),
439 (1H, d, J= 1.5 Hz, Rha-H-1""), 3.15~3.89 (10H,
m, Gle-H-2"~6", Rha-H-2""~5""), 1.02 (3H, d, J =
6.5 Hz, Rha-CH3); *C-NMR (125 MHz, DMSO-dy) &
156.6 (C-2), 133.4 (C-3), 177.4 (C-4), 161.3 (C-5),
98.8 (C-6), 164.2 (C-7), 93.6 (C-8), 156.5 (C-9), 104.0
(C-10), 121.6 (C-1"), 115.3 (C-2), 144.9 (C-3"), 148.7
(C-4", 116.3 (C-5"), 121.2 (C-6'), 101.5 (C-1"), 74.2
(C-2"), 76.5 (C-3"), 70.8 (C-4"), 76.1 (C-5"), 67.2
(C-6"), 101.0 (C-1""), 70.5 (C-2""), 70.1 (C-3""), 72.0
(C-4""), 68.5 (C-5""), 17.8 (C-6""). LAl 55 Sk
EIA -, WA 3 N T

EY 4: BERAR. BIR-PH RN BHTE.
EI-MS m/z: 346 [M]". "H-NMR (500 MHz, DMSO-dj)
d:12.98 (1H, s, 5-OH), 10.82 (1H, s, 7-OH), 9.60 (2H,
s, 3', 5'-OH), 6.98 (2H, s, H-2', 6"), 6.56 (1H, s, H-8),
6.62 (1H, s, H-3), 3.76 (3H, s, 4-OCH;), 3.78 (3H, s,
6-OCHs); "“C-NMR (125 MHz, DMSO-dy) 6: 163.6
(C-2), 103.9 (C-3), 182.4 (C-4), 158.0 (C-5), 131.5
(C-6), 153.1 (C-7), 93.8 (C-8), 152.6 (C-9), 104.5
(C-10), 125.6 (C-1"), 105.9 (C-2, 6'), 151.6 (C-3', 5,
140.2 (C-4"), 56.2 (4-OCH3), 56.3 (6-OCH3). Ll L%
o5 SCHRAR B IEA 5, Mt 4 s, T,
3, 5-PUFRIE-6, 4'- — H A L .

& 5. wEEst sl (FED, mp 190~191 C;
R B SN BH A « EI-MS m/z: 344 [M]". "H-NMR
(500 MHz, DMSO-ds) o: 12.52 (1H, s, 5-OH), 9.70
(1H, s, 3-OH), 7.85 (1H, d, J = 2.0 Hz, H-2'), 7.76
(1H, dd, J = 8.6, 2.0 Hz, H-6'), 7.12 (1H, d, J = 8.6
Hz, H-5"), 6.80 (1H, d, J = 2.0 Hz, H-8), 6.35 (1H, d,
J=12.0 Hz, H-6), 3.82, 3.87, 3.90 (3H, s, 3 X -OCHj3);
BC-NMR (125 MHz, DMSO-d;) J: 146.8 (C-2), 138.0
(C-3), 176.2 (C-4), 156.4 (C-5), 97.8 (C-6), 165.4
(C-7), 92.8 (C-8), 160.7 (C-9), 104.2 (C-10), 123.5
(C-1"), 111.8 (C-2'), 148.4 (C-3"), 150.7 (C-4"), 111.3
(C-5"), 121.6 (C-6'), 56.5 (7-OCH3), 56.0 (4'-OCHs3),

55.8 (3'-OCH3). A% 5 Scikdiis s A — 5P,
W EWEY) 5 M ER-7, 37, 4- = HITK.

G 6: HEMA, mp 186~187 C; ihfk-
Bk SN B o EI-MS m/z: 462 [M]™. 'H-NMR (500
MHz, DMSO-dq) : 12.60 (1H, s, 5-OH), 8.04 (2H, d,
J=28.7Hz, H-2', 6'), 6.88 (2H, d, J = 8.7 Hz, H-3', 5'),
6.37 (1H, d, J = 2.0 Hz, H-8), 6.18 (1H, d, J= 2.0 Hz,
H-6), 5.46 (1H, d, J= 7.2 Hz, H-1"); "*C-NMR (125
MHz, DMSO-ds) 6: 156.4 (C-2), 133.1 (C-3), 177.4
(C-4), 161.1 (C-5), 98.8 (C-6), 164.2 (C-7), 93.7
(C-8), 156.5 (C-9), 104.0 (C-10), 120.7 (C-1'), 131.0
(C-2', 6", 115.2 (C-3', 5'), 160.2 (C-4"), 101.1 (C-1"),
742 (C-2"), 76.1 (C-3"), 71.6 (C-4"), 75.2 (C-5"),
171.3 (C-6"). LA F3d 5 ek S A —81Y, i
WEALEW 6 h 5, T, 4-—FRIE-3-0-B-D- T2 HE R
[

B 7 R EEH R CRED, mp 342~343 C;
ERIR-EERY SN B « EI-MS m/z: 270 [M]". 'H-NMR
(500 MHz, DMSO-d) d: 13.01, 10.82, 10.36 (% 1H,
s, 3X-OH), 7.95 (2H, d, J = 8.7 Hz, H-2/, 6'), 6.94
(2H, d, J = 8.7 Hz, H-3', 5'), 6.77 (1H, s, H-3), 6.50
(1H, d, J = 2.0 Hz, H-8), 6.21 (1H, d, J = 2.0 Hz,
H-6); C-NMR (125 MHz, DMSO-dg) 6: 164.0 (C-2),
103.0 (C-3), 182.1 (C-4), 157.8 (C-5), 98.8 (C-6),
163.9 (C-7), 94.1 (C-8), 161.5 (C-9), 104.0 (C-10),
121.5 (C-1"), 128.5 (C-2', 6"), 115.7 (C-3', 5'), 160.9
(C-4"yo VLR Xedfs 55 Sk s A — 5, i e fh
G T TR

Y 8: Ok (EAL-HE), mp 218~
220 °C; MR-k KN BHYE. EI-MS m/z: 300 [M]'.
'H-NMR (500 MHz, DMSO-dg) 6: 12.50 (1H, s,
5-OH), 10.11 (1H, s, 4-OH), 9.40 (1H, s, 3-OH), 8.09
(2H, d, J = 8.8 Hz, H-2', 6'), 6.94 (2H, d, J = 8.8 Hz,
H-3', 5"), 6.74 (1H, d, J = 2.2 Hz, H-8), 6.35 (1H, d,
J = 2.2 Hz, H-6), 3.87 3H, s, 7-OCH3). “C-NMR
(125 MHz, DMSO-ds) o: 147.4 (C-2), 136.1 (C-3),
176.2 (C-4), 156.2 (C-5), 97.6 (C-6), 165.0 (C-7), 92.2
(C-8), 160.5 (C-9), 104.2 (C-10), 121.7 (C-1'), 129.7
(C-2, 6, 115.6 (C-3', 5'), 159.4 (C-4"), 56.1
(7-OCHs)o Lh_E%dls 5 SCikaE A —5, %
A 8 4 RAFrE .

WEw9: sttt (HED, mp 275~277 C;
ERIR-EER SN B « EI-MS m/z: 286 [M]". 'H-NMR
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(500 MHz, DMSO-dg) &: 12.47 (1H, s, 5-OH), 10.77
(1H, s, 7-OH), 10.10 (1H, s, 4-OH), 9.39 (IH, s,
3-OH), 8.03 (2H, d, J = 8.8 Hz, H-2', 6), 6.93 (2H, d,
J = 8.8 Hz, H-3', 5'), 6.44 (1H, d, J = 1.9 Hz, H-8),
6.20 (1H, d, J = 1.9 Hz, H-6); "“C-NMR (125 MHz,
DMSO-dg) 5: 146.5 (C-2), 135.5 (C-3), 175.8 (C-4),
156.1 (C-5), 98.1 (C-6), 163.8 (C-7), 93.3 (C-8), 160.5
(C-9), 102.9 (C-10), 121.7 (C-1'), 129.4 (C-2', 6'),

115.4 (C-3",5"), 159.1 (C-4"). DL - ¥c¥s 5 sCik R 3k
A, S E A 9 L2

A 10: TS (R, mp 312~314 C;
ERR-EEH N B o EI-MS m/z: 302 [M]". "H-NMR
(500 MHz, DMSO-d) d: 12.50 (1H, s, 5-OH), 10.78
(1H, s, 7-OH), 9.58 (1H, s, 4-OH), 9.40 (1H, s,
3-OH), 9.38 (1H, s, 3-OH), 7.66 (1H, d, J = 2.0 Hz,
H-2'), 7.53 (1H, dd, J = 8.4, 2.0 Hz, H-6'), 6.88 (1H, d,
J = 8.4 Hz, H-5), 6.39 (1H, d, J = 2.0 Hz, H-8), 6.19
(1H, d, J = 2.0 Hz, H-6); "“C-NMR (125 MHz,
DMSO-dg) d: 146.5 (C-2), 135.6 (C-3), 176.1 (C-4),
156.2 (C-5), 98.2 (C-6), 164.0 (C-7), 93.5 (C-8), 160.5
(C-9), 103.1 (C-10), 121.8 (C-1'), 115.4 (C-2'), 145.0
(C-3"), 148.5 (C-4), 116.2 (C-5), 121.3 (C-6'). LA L

Kol B ormhaRaa A =, etk 10 )
Wiz 3
WA 11 TEERAR, mp261~262 C; hik-

BBy SOV BH P« EI-MS m/z: 316 [M]7. 'H-NMR (500
MHz, DMSO-dg) 6: 12.50 (1H, s, 5-OH), 10.84 (1H, s,
7-OH), 9.45 (1H, s, 3'-OH), 9.40 (1H, s, 3-OH), 7.74
(1H, d, J = 2.0 Hz, H-2'), 7.65 (1H, dd, J = 8.5, 2.0
Hz, H-6'), 6.93 (1H, d, J = 8.5 Hz, H-5"), 6.41 (1H, d,
J = 2.0 Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 3.87
(3H, s, 4-OCHj); “C-NMR (125 MHz, DMSO-dy) &
147.0 (C-2), 136.0 (C-3), 176.1 (C-4), 156.3 (C-5),
98.3 (C-6), 164.2 (C-7), 93.6 (C-8), 160.8 (C-9), 103.2
(C-10), 122.3 (C-1"), 115.5 (C-2'), 146.7 (C-3"), 149.6
(C-4"), 112.0 (C-5"), 121.3 (C-6"), 55.9 (4-OCH3). LA
B S ok aE R A S, e a i 1
kit 8

EW 12: FOEPIRGE S CAEED, mp 285~
287 ‘C. EI-MS m/z: 456 [M]". 'H-NMR (500 MHz,
CDCl;) 6: 12.15 (1H, brs, COOH), 4.74, 4.61 (2H, s,
H-29), 3.25 (1H, dd, J = 11.2, 4.8 Hz, H-3), 3.10 (1H,
m, H-19), 1.67 (3H, s, H-30), 0.97, 0.94, 0.90, 0.80,

0.72 (5X3H, s, 23, 24, 25, 26, 27-CH;); "“C-NMR
(125 MHz, CDCLy) &: 38.7 (C-1), 27.6 (C-2), 79.0
(C-3), 39.1 (C-4), 55.4 (C-5), 18.4 (C-6), 34.3 (C-7),
40.7 (C-8), 50.5 (C-9), 37.2 (C-10), 21.1 (C-11), 25.5
(C-12), 38.5 (C-13), 42.5 (C-14), 30.5 (C-15), 32.2
(C-16), 56.3 (C-17), 46.8 (C-18), 49.2 (C-19), 150.6
(C-20), 29.7 (C-21), 37.2 (C-22), 28.2 (C-23), 15.5
(C-24), 16.1 (C-25), 16.0 (C-26), 14.8 (C-27), 180.2
(C-28), 109.9 (C-29), 19.5 (C-30). AL Hdk 55 Sk
A HY, WA 12 O R .

& 13: AOHF AR, mp 245~247 °C . EI-MS
miz: 472 [M]". "H-NMR (500 MHz, CsDsN) 6: 5.45
(1H, brs, H-12), 4.09 (1H, m, H-2), 3.40 (1H, d, J =
9.4 Hz, H-3), 2.61 (1H, d, J = 11.5 Hz, H-18), 1.26,
1.18, 1.06, 1.03, 0.93 (5X3H, s, 23, 24, 25, 26,
27-CH3), 0.97, 0.95 (2X3H, d, J = 5.5 Hz, 29,
30-CH;3): "C-NMR (125 MHz, CsDsN) 8: 47.9 (C-1),
68.4 (C-2), 83.6 (C-3), 39.5 (C-4), 55.8 (C-5), 18.9
(C-6), 33.4 (C-7), 39.8 (C-8), 48.0 (C-9), 38.1 (C-10),
23.7 (C-11), 125.5 (C-12), 139.2 (C-13), 42.5 (C-14),
28.6 (C-15), 24.7 (C-16), 47.9 (C-17), 53.3 (C-18),
39.6 (C-19), 39.2 (C-20), 31.0 (C-21), 37.4 (C-22),
29.5 (C-23), 17.5 (C-24), 17.4 (C-25), 17.2 (C-26),
23.8 (C-27), 179.9 (C-28), 16.9 (C-29), 21.3 (C-30).
DL $od 5 ScmkdoE SR 8, W et A 13
20, 3B- FRHE- 1 JR-12-445-28- 1%

A 14: AEERS GNERD, mp 235~237 C.
EI-MS m/z: 468 [M]". "H-NMR (500 MHz, CDCl;) ¢:
5.18 (1H, t, J = 3.6 Hz, H-12), 4.50 (1H, t, J = 8.6 Hz,
H-3), 2.05 (3H, s, COCH3), 1.13 (3H, s, 27-CH3), 0.97
(3H, s, 26-CHs), 0.96 (3H, s, 25-CH3), 0.88 (6 H, s,
23, 24-CH3), 0.87 (6 H, s, 29, 30-CH3), 0.83 (3H, s,
28-CH;): "*C-NMR (125 MHz, CDCl;) 6: 38.3 (C-1),
23.6 (C-2), 80.9 (C-3), 37.7 (C-4), 55.3 (C-5), 18.3
(C-6), 32.6 (C-7), 39.8 (C-8), 47.6 (C-9), 36.9 (C-10),
23.5 (C-11), 121.6 (C-12), 145.2 (C-13), 41.7 (C-14),
28.0 (C-15), 26.2 (C-16), 32.5 (C-17), 47.2 (C-18),
46.8 (C-19), 31.1 (C-20), 34.8 (C-21), 37.1 (C-22),
28.1 (C-23), 16.8 (C-24), 15.5 (C-25), 16.7 (C-26),
26.0 (C-27), 26.9 (C-28), 33.3 (C-29), 23.7 (C-30),
171.0 (CO-Ac), 21.3 (CHs-Ac). DL EXGdi 5 SCijRiE
SEA T, s e A A 14 B-T I IR I £ PR -

Ew 15 At RaE CHEED, mp 258~
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Fa5% F138 2047 A * 1833 -

260 ‘C. EI-MS m/z: 458 [M]". 'H-NMR (500 MHz,

CDCls) 0: 5.18 (1H, m, H-12), 4.10 (1H, d, J = 11.5

Hz, H-23a), 4.05 (1H, d, J = 11.5 Hz, H-23b), 3.82

(1H, d, J = 10.6 Hz, H-2), 3.80 (1H, d, J = 10.6 Hz,

H-3), 1.07 (3H, s, 24-CH3), 0.93 (3H, s, 25-CH3), 0.75

(3H, s, 26-CH3), 1.06 (3H, s, 27-CH3), 0.83 (3H, s,

28-CHs), 0.87 (3H, s, 29-CH3), 0.96 (3H, s, 30-CH3);

BC-NMR (125 MHz, CDCl) J: 38.8 (C-1), 74.0

(C-2), 78.7 (C-3), 40.3 (C-4), 47.3 (C-5), 18.7 (C-6),

33.1 (C-7), 40.1 (C-8), 47.5 (C-9), 34.1 (C-10), 23.0

(C-11), 121.6 (C-12), 144.6 (C-13), 47.0 (C-14), 28.5

(C-15), 24.0 (C-16), 34.0 (C-17), 42.1 (C-18), 44.5

(C-19), 30.9 (C-20), 31.6 (C-21), 33.2 (C-22), 63.2

(C-23), 23.2 (C-24), 17.6 (C-25), 16.7 (C-26), 26.0

(C-27), 20.5 (C-28), 23.1 (C-29), 33.3 (C-30). LA L%

o5 SRR G I A — Y, MO et A Y 15 O 12-

F R M-20, 3P, 23- =1
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