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B OE:BHN BSHEYEEAEN Tamariz ramosissima ARELRPHERRNRBNEEFE, A TRHAFE
RAREREERE R, X VBN T LALLM S EERNSITHERITERE. AF FHAREK.

Sephadex LH-20. #l & A S G T E#FTHE, UV.IR.NMR.MS SHEHEREZLEVHEN LR

aEk

ET 12  OFEEME SN ZHE 2N EREL 1A PRBETFRE 14, 5514 aleuritolic acid (D-
friedoolean- 14-en-3-ol-28-oic acid, I ).aleuritolonic acid (D-friedoolean-14-en-3-one-28-oic acid, I ), RZEFFE K
(rhamnocitrin, 1), % B & F& 3,3 -— B B (ellagic acid-3,3'-dimethyl ether, N ), ZE ¥ (thamnetin, V). I E 8K
(kaemferol, V), 5 B 8 B8 (isoferulic acid, V1), % #8 ¥ (aromadendrin, VI), (2a, 38)-— & B 2= & [ (20, 38)-dihy-
drorhamnetin, X J.# B & (quercetin, X ).7,4'- Z H & 2 111 Z B (7, 4'-dimethoxykaemferol, XI ), 3-FR & & () Z

(3-methoxykaemferol, XI ), it
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Chemical constituents of Tamarix ramosissima
ZHANG Yuan, TU Peng-fei
(Department of Natural Medicines Chemistry, School of Pharmaceutical Sciences, Peking University, Beijing 100083, China)

Abstract: Objective Tamarix ramosissima is the host plant of Cistanche tubulosa. The chemical cons-

tituents of T. ramosissima were studied in order to improve the development of culture base of C. tubulosa

and look for the base for exploitation of T'. ramossisma. Methods

Various chromatographic techniques

were employed for the isolation and purification of the constituents including silica gel, Sephadex LH-20,

and preparative HPLC. The structures of compounds were elucidated by chemical and spectral analyses

(R,

UV, NMR, and MS). Results
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Twelve compounds have been isolated from the tender wattle of T.
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ramosissima, their structures were elucidated as aleuritolic acid (D-friedoolean-14-en-3-0l-28-oic -acid,

1), aleuritolonic acid (D-friedoolean-14-en-3-one-28-oic acid, I ), rhamnocitrin (1), ellagic acid-3, 3'-
dimethyl ether (IV), rhamnetin (V ), kaemferol (W), isoferulic acid (VI), aromadendrin (VIl), (2a,3B)-
dihydrorhamnetin (X ), quercetin ( X ), 7, 4'-dimethoxykaemferol (X ), 3-methoxykaemferol (XI ).

Conclusion Among these compounds, I, I, N, V, Vl, X, and XI are isolated from the plants of

Tamarizx L. for the first time.

Key words: Tamarix rasissima Ledeb. ; flavonoids; triterpenes

BN X 2 Va0, BRI RLAE Y AR Tamarix
chinensis Lour. M TFRAMAEH . REBRNRR . E
ZRBZINH FRNABRE KRBV KRR,
PR 9 R AE 5 R B] ISR VR YT AR ; I IR B R TR
TS ERMERBHELTREY, REAI®
R EBE M T. ramosissima Ledeb. 7E X4 #b 7R {E
BEER. BRHEYEREZRPAELARE
Cistanche tubulosa (Schenk) R. Wight &F £,%
BRI EHMFEERE LR REREEANEER
FEZ— HUEBROHRBRELS A TEHER
JR B AL PR R 7 M, (% B 78 P A A 3 b
BRI R BB T R A B E R, A LK Xt
ZEBHMHETTRREVLERSHR, T EEE
T 12 MG Y, 4 5128 aleuritolic acid (D-friedo-
olean-14-en-3-o0l-28-oic acid, I ).aleuritolonic acid
(D-friedoolean-14-en-3-one-28-oic acid, I ), [ 2
74 & (chamnocitrin, T) . ¥E T8 3,3 -—HE
(ellagic acid-3, 3'-dimethyl ether, N ), F Z& &
(rhamnetin, V ), 1| 25 B (kaemferol, VI ), R FI#1 B2
(isoferulic acid, VI). % #& & (aromadendrin, VIl),
(2a, 38)-— & K. Z & [ (2a, 3B)-dihydrorhamnetin,
X 7. #§ iz & (quercetin, X ). 7,4 - " HEFE I &
(7, 4'-dimethoxykaemferol, X ), 3-8 & ¥ 1| Z B
(3-methoxykaemferol, XI ), 12 ™Mb-EHH I E K
MNEZHEY S 2BEER,H P I. I. VN V. I KR
XTI AE KN ZBEY BB,

1 {LEMEH

AN BB (TU—1901) s £ 4M 3 Y BE 3
(NEXUS—470 FTIR (Nicolet) ; ¥ g £ % Ik i1 Hy
(Bruker Advance — 300, TMS 4 N #5); B i 1X
(YG—20250). &5 3 ¥ A € 3% { (Waters 600,
Waters 2487 Dual AAbsorbance Detecter, Waters
2996 Photodiode Array Detecter, Millennium 2010
RETEN ¥R EE Waters BAHGEAR =) .
2 0 B B GF s 1 AE 6835 £ 2 (100~200 H,
200~300 B), N E HE\HMATL) £ BB H

BECEM T BB I AR ) RS K
Sephedax LH-20(Amershambioscies Ltd. ) ; & #i&E
& RP-18(Fuji Silysia Chemical Ltd. ) ; & L& F &
g AB-8 (F§ JF K % f&k L J ). Diaion HPZ2MG
(TOSOH Co. ),

ZHEBUMRABFBANEMX, BERRXAALGY
¥RBEREBRET AMBEFRTIERK¥EY
¥BRERRGYEREUBHE, /S . Tr-HT-X],

2 WEMSHE

Z B 15 kg, BT, 95 % Z B B 3 2 X
3 WL KKK 10.8.6 h A FFRBUE, Bl Z BEHF K
ZHIBEH 880 g B E A T K P KK A MBE.
BRIE. ETEER, 2HEBIAXIMY 34.6.
131.5.131.3 g,

BERZEEFERY 100 g, ERHAKSE, &
5 B B B MR R, S0 FP BE (100 = 2) BB AR B
Fr. 1,8 {5-H®Q100: D®PABFr. 1 .Fr. [ &
BRGNS —2 08, AMBE- BBV, A
Bt-EA (10 : DRSS Fr. 1-1,Fr. 1-2;Fr. 1-
1 RAREBA G HT A B, AmB- (14 : DY
AR AGEHRER 1 (67 mp MBAHRER I
(3 mg);Fr. 1-2 IR BIFHITHE, AME-R
G : DERBBREAEEERKI (10.7 mg),
Fr. 1 ZPEREG, HHPB KA ATUE, B, FE
ZPEREEREK, BIAKAEHRN (9.8 mg);Fr.
T P R AR 3 4 SR P Bk A £33 43 1, 0 Yo k- PR TR -
K(7+3: 0. DPEMHRBS Fr. 1-1,Fr. 1-2,Fr. I-1
HEEHR, CPMELS S, BHAREAV (1.4
mg);Fr. -2 }J Sephadex LH-20 H: g ati{k , N
VR B AT A V(9. 8 mg),

IE T BB YR 45 , 7 th BB B R 45 i VI (93. 9
mg) ., BUE T BB 100 g, AB-8 KFLW KA IR =
o3 4 S, B - K B B B, 20 %0 F BRI AR 4
Fr. A,60% B34 8 Fr. B, Fr. A %A Sephedax
LH-20 M3 4 2, B BE- 7K 6 BE e Bt » 7K o Jii 745 3
Fr.A-1,70% P B8 B Fr. A-2.Fr. A-1 IR#
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WA GEHAT 4B, A% Prep Nova-Pak®"HP
C'®, ® iUl 2% & Waters 2487 Dual AAbsorbance De-
tecter, MEHH K 40 % FH B, 2 HI BB R E AL EF
BAFRVI(7 mg)FI K (2.6 mg), Fr. A-2 IR
WEAE,EH-BEA0: DEREARFEAHRE
84 X (4 mg), Fr.B £ Sephadex LH-20 ¥ &% 7
B,70% FHBEUE B AS B H A REE &R X (6 me),

FABEEBEURAL 7.7 kg, BB, TON A B
BREILEBEBKEEHIBMER KBXRH
HP2MG K AL B #6638 40 38, Z B8 - K % FE Bk
. 5% ZBESE I 40 % Fl ODS RP-18 HE 53543 &,
P - 7K A BE MR G L 40 %6 PR IR JBE R 43 LA B BE AT 23
e AL-PEE-K(T: 2 0. BB REK K
XT (10 mg).,

3 HHMLE

WEW 1 - LA RS & (CH,COCH,), 5 T
5. mp 300~302 C, FAB-MS:m/z 456[M]*,
BC-NMR.'H-NMR¥# % 1. *C-NMR¥#E 53
BRI M =B B R B A -, H-NMRE#E 5 X
MRIREREA B, EELAEY 1A aleuritolic
acid (D-friedoolean-14-en-3-0l-28-oic acid),

AW 1. KB4 G (CH,COCH), BB F&
. mp 280~282 ‘C, “C-NMR.'H-NMR¥ # . 3%
1.A.B 3 *C-NMR¥UE &5 Xk B A —H™,C.D,
E FC-NMREE S EY | A . KEhE
#1 1 34 aleuritolonic acid (D-friedoolean-14-en-3-
one-28-oic acid) ,

&Y I RE A KEERK(CHOD, B F
H@, mp 221~222 C., UV A% nm.365,254 (4
BREMEMN IHMIAH)., ' HNMREERLE 1,
BC-NMR¥ 48 % 2,50 5 5 0kl — 8, %
EAbE Y U KR ZEH#E (thamnocitrin) ,

&Y N K Hf/EEEH R (CHOH), ¥
FHEl. mp 333~335 C, UV A% nm.251,375,
IR % (em™'): 3 278 (OH), 2 923, 2 874 (OCH,),
1725(C=0), EI-MS m/z:330[M]*" (100}, 315
(38),287(12),259(7),231(11),203(11),103(8),
'H-NMR (DMSO-d;, 300 MHz)4:7. 50(2H,s,C;,5-
H),4.08(6H,s,C;,5-OCH,) , *C-NMR (DMSO-d,,
75 MHz)6:112.0(C-1,1"),141.5(C-2,2'),140. 6
(C-3,3),152.5(C-4,4),111.7(C-5,5'),112. 4
(C-6,6'),158(C-7,7"),61.3(C,,;-OCH3) ., LA E%K
BEXMBME-BLSEUMEYNVHERETTR
3,3 — H @k (ellagic acid-3,3’-dimethyl ether),

%£1 #4891 #1IKHC-NMR(75 MHz)
F1'H-NMR (300 MHz) i it # i5
Table 1 “C-NMR (75 MHz) and 'H-NMR (300 MHz)

Data of compounds 1 and I

1 I

fir
BC-NMR H-NMR 13C-NMR H-NMR

1 35.3 35.3

2 25.6 33.6

3 76.27  3.41 (1H,s) 215.9

4 37.5 46.7

5 50. 0 49.3

6 18.1 18.1

7 41.0 41. 0

8 40. 8 40. 8

9 48.3 51.4

10 36.8 36.7

11 16.8 16.8

12 31.9 31.9

13 37.5 37.2

14 159.5 160. 0

15 115.7 5.54 (1H,m) 115.9 5.43 (1H,m)
16 31.3 31.1

17 50. 0 48.5

18 41.0 41.0

19 33.4 35.0

20 28.9 28.9

21 31.9 31.9

22 28.9 28.9

23 28.8 0.91 (3H,s) 28.8 0.75 (3H,s)
24 22.1 0.85 (3H,s) 22.1 0.95 (3H,s)
25 14.3 0.92 (3H,s) 15.0 0.99 (3H,s)
26 25.7 0.90 (3H,s) 25.7 0.90 (3H,s)
27 21.1 0. 90 (3H,s) 21.9 0.90 (3H,s)
28 178.6 11.78 (1H,brs)  178.6 11.78 (1H,brs)
29 28.9 0. 80 (3H,s) 28.9 0.80 (3H,s)
30 30.4 0.86 (3H,s) 30. 4 0.86 (3H,s)

EY TR RN -d BEE

ompounds I and I in chloroform-d

&YV EEERE & (CH,OH) , i TH &R,
mp 288~290 C, UV M nm.370,255(4 5 h &
FARZE [ 45 F 14, "H-NMREUE L3 2,5 X8k
38 — B PC-NMR ¥ 48 W% 3, 5 — ™.
KEZNLEY VIR ZFEE (thamnetin)

&YV B EEHRES S (CH,OH , I FH .
mp 279~281 C, UV A" nm:367,266 (4 HIH &
FREER 14 #0 I #), 'H-NMR,*C-NMR¥i% 43 5/
RFE2,3. U LEES X#MME . LELEY
VI 111 Z B (kaemferol) ,

kA& V. A KRS & OKER
CH,CH,CH,CH,OH) , % # F7K. mp 230~232 C.
=SB EAL R, S R A BB, AR
FHMEEEA, A NENRERS. 'HNMR,
BC-NMR¥(#E 5 XM E B L EThEP R
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#£2 {&WE.V. VI.VI~XI B'H-NMR

(300 MHz) i§ iif ¥ 1§
Table 2 'H-NMR Dataof I, V, VI,
and Vll— XI (300 MHz)

kS A v VI KX X X X1

2 5.09 5.06

3 9.63 9.91 4.65 4.64 9.61

5 12.44 12.44 12.47 11.70 12.50 12.43 12.90

6 6.36 6.33 - 6.17 5.96 6.05 6.18 6.36 6.35

7 10. 80

8 6.77 6.68 6.42 6.01 6.08 6.41 6.76 6.73

2' 8.17 7.72 8.03 7.43 7.08 7.68 8.17 8.13

3’ 7.11 9.48 6.91 6.90 9.40 7.11 6.86

4’ 9.29 9.33

5’ 7.11 6.88 6.91 6.90 6.87 6.88 7.11 6.86

6’ 8.17 7.57 8.03 7.43 6.93 7.54 8.17 8.13
OCH; 3.86 3.85 3.85 3.84 3.86

3.86
B,V V., X~XIP DMSO-ds I ;L& X DIPIEE-

ds RER

compunds ¥, V, VI, X, and X — XI in DMSO-d¢; com-

pounds VI and K in acetone-d

®£3 4LA/AWPI .V VI VILKX,XH XTI §3°C-NMR
(75 MHz) il 88

Table 3 '"*C-NMR Dataof I, V, VI, Vll, KX,
X, and XX (75 MHz)
e I v Vi VI X X X1

2 146.0 147.3 146.8 84. 3 84.5 146.0 156.0

3 136.4 136.0 135.7 73.0 73.1 136.4 132.5

4 176.2 175.9 175.9 198.2 198.6 176.2 177.8

5 160.4 160.4 160.8 164.8 164.4 160.4 160.0

6 96. 6 97.4 98. 3 96. 6 95.6 97.5 97.6

7 165.0 164.9 163.9 167.7 169.2 165.0 164.9

8 92.1 91.9 193.5 95.9 94. 6 92.1 92.1

9 156.2 156.1 156.2. 164.7 164.0 156.2 156.7
10 104.1 104.0 103.1 101.4 101.7 104.1 105.1
1’ 123.2 121.9 121.7 129.1 129.1 123.2 121.2
2' 129.5 115.2 129.6 130.3 115.7 129.5 130.8
3 114.1 145.1 115.5 115.8 145.6 114.1 115.0
4' 160.6 147.8 159.2 158.7 146.5 161.6 161.0
5’ 114.1 115.6 115.6 115.8 115.8 114.1 115.0
6’ 129.5 120.0 129.6 130.3 120.8 129.5 130.8
OCH; 56.0 56.0 — — 56. 3 55.4 56.0

56.1

&Y.V V.M, XT LI DMSO-de A&, K X

HE-ds HBH

compunds B, V, VI, XI, and XI in DMSO-ds; compounds

VI and K in acetone-dg

B P8 (isoferulic acid),
L&Y VI R E AT E R B AR (CH:COCH,) , %

FHM. mp 239~241 C, UV

A" nm ; 326, 290

4

G EEEN I H M IH#). "H-NMREE
R#%2,C,-HE C-HHMBAHHN 11.7 He, R
R GPC-NMREIE R 3, M LB S5 cHiiE—

03, 5 o {b & M VI K F 4 & (aromadendrin) ;

HEY K - RE BT EE WK (CH,COCH,), ¥
FHE. mp 210~212 'C, UV A% nm.320,288
GrAR _EHWEBER 1A 14, 'HNMR,
BC-NMR¥4E 4+ 5 W% 2.3, $iE 5 cmixf B,
'H-NMRZE 3.85 &bt B — M HF EEF S, F e H-
6. H-8 ff k.3 (i B 4+ BIFE 6:6.05 & 6.08, 53 #k
o R A BRI B RS AR, ULEA I R A
fLF C-7;"C-NMREUEEA -, L ELEV KA
B S i (2e, 38)- R ZEE [ (2, 38)-dihy-
drorhamnetin ],

&Y X . BEATLERHEKCHOH, & TFH
BZ, mp 313~315 C, UV %% nm.370,255 (43 5l
HEWRBEN I HM LA, 'HNMREERR 2.5
XEMME—F, ST LAY XIMEE
(quercetin) ,

EMX . EEXEEHEK (CHOH, & FH
BZ, mp 179 ~ 180 C., UV A nm. 268, 365,
'H-NMR, "C-NMREE > A W3k 2,3. LA EEEES
CERE -, KERAYXN T4 -ZHER
L2 (7,4 -dimethoxykaemferol) ,

EY XTI . EETEE#H AR (CHOH, B TR
B2, mp 250 ~253 C., UV MM nm. 267, 351,
'"H-NMR.“C-NMRE#E > HI W% 2,3. U EHES
SCHR HR O B9 1L 25 B -3-0-6"- 75 Bk JE ol e 4 A B
MERSREEEELA B LAY XTI HE
Ak & U - A & 11 £ B (3-methoxykaem-
ferol) .

K REPHARERGHF LG EBER
£, ARSW R st Rk,
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RERE B L F B S

RAEM,IRELL, A, E #
(1. PEPHZR K2 b 2520, IF M 110016; 2. AR K%M THEER,IT WH  110016)

H E.BH XNEABRLEBHEYEWE Ailanthus altissima REL, RBENZBERYHTIBEHEE. H
* ZBREGUHSEEY . FRBAUSYHEAER ST HEET T RALBRES XRBEM LESHKEYD
ML, 8 MNSBSUZHBEFEREBRYTLEED INMAY BIEEAERMNEEEBTINEENRE
T W A[118, 20-epoxy-1B, 2a,12a-pentahydroxypicrasa-3,13(21)-dien-16-one, 1 1. F R He-9(11),12-—4-33-B
[olean-9(11),12-dien-38-ol, I . 5 5 ¥ B 4%-14-#%- 3-8 (D-friedoolean-14-en-3-one, I ) . 3-F#H K (B-amyin, V),
B /R $E-25-45- 38, 248-— B¥ (cycloart-25-ene-38, 24&-diol , V ), {f §f J5&-3-Hd-22-B% (hopane-3-one-22-0l, V1), IF =
+ P %% (n-tetratriacontane, VI ) . TLoF B (L-evonymitol , VI) , H 8 B¥ (D-mannitol, K )&it (W I ~ KX P NE
BHYHEKRSBEHRE.

XRR-LHEE;RENRE

FESES R284. 1 XRKIRIRE A MBS 0253 ~ 2670(2006)12 - 1768 - 04

Chemical constituents in fruits of Ailanthus altissima
ZHAO Chun-chao', SHAO Jian-hua’, WANG Jin-hui', LI Xian'

(1. School of Chinese Materia Medica, Shenyang Pharmaceutical University. Shenyang 110016, China; 2. School

of Pharmaceutical Engineering, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract: Objective To isolate and identify the chemical constituents of 95% alcohol extract in the
fruits of Aéilanthus altissima. Metheds The compounds were prepared by repurification and their struc-
tures were identified by physicochemical properties and spectral analyses. Results Nine compounds were
isolated and identified as ailanthone A [11B, 20-epoxy-1B, 2a, 12a-pentahydroxypicrasa-3, 13(21)-dien-
16-one, I ], olean-9(11), 12-dien-3B-ol ( I ), D-friedoolean-14-en-3-one (1 ), B-amyin (N ), cycloart-
25-ene-383,24&-diol (V ), hopane-3-one-22-ol (VI ), n-tetratriacontane (VI ), L-evonymitol (VI), D-man-
nitol (X). Conclusion Among them I — K are isolated from the plants of Aianthus Desf. nom. Con-
serv. for the first time.
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