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Chemical constituents in roots of Pandanus tectorius
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Abstract: Objective To study the chemical constituents from the roots of Pandanus tectorius. Methods Phytochemicals were
isolated by using column chromatography on silica gel, alumina, and preparative TLC columns. Their chemical structures were then
elucidated on the basis of spectroscopic data, including NMR, IR, and MS analyses and their physicochemical properties. Results Six
compounds were isolated in ethanol extract from the roots of P. fectorius and identified as 28, 29-norcycloartan-24(31)-en-3-one (1),
cycloartan-24(31)-en-3-one (2), 28-norcycloartan-24(31)-en-3-one (3), p-stigmasterol (4), B-sitosterol (5), and palmitic acid (6).
Conclusion Compound 1 is a new cycloartane triterpenoid named cyclotectorone (1). Another two known cycloartane type
triterpenoids, compounds 2 and 3, are isolated from the roots of P. tectorius for the first time as well.
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B-75 {§ % (B-sitosterol, 5) FIEFAHER (palmitic acid,
6), LAY 1 NFAEY), 4 s e
(cyclotectorone ), FRAJE S LM =ik 59 1~3
B0 8 IR AR AR 4 2545 21
1 XES5HH

WRS—1B 745 A C L A v 464 R
/3#]); Perkin Elmer 341 Jig)6{% (S&[H Perkin Elmer
AF]D; TENSOR37 ZLAMGHEL (5 Bruck 2 w]);
Avance AV 500 #3494 (TMS kR, Bruck 24
7]); DSQ Y EI-MS 1% (Thermo A #]); MAT95XP
1 HR-EI-MS 1% (Thermo A #]); K G #)ZH (&
IHERAFUY FAEARIERL) s TRk (Agela); A%
it (F ST ) HEiEEibes (E2
SR 2R BR A D) BT RIS A 43 Hr et

M R SR 2010 4 2 JTREE T ARAA FHVL T B
VEELFEA AT YR, b Rl Bt r A T
AR IR N B YW Pandanus  tectorius
Soland. MR, #& L 2P A (45 PT20100205)
AT L 2 AR 0 sE 56 =
2 REESENE

F& SR 2R TR 23 ke, SR 90% 21 (20
L) [BIGHEE 2 R, ORISR E 2 kgo HL
998 g RHE MK UG, W Ak SR £ 156
IETREAIG 5 IR 4a 154 AR IR (60.2 gD+
SR CBEAE ) (43.5 @O FNE T BRI (101.3 g)s
AT AEEY) (33.0 g0 83T Buchi H Rl 1% R
SN0 B P RE AT (Agela, 330 g, 300 mm X 65 mm)
Rk, PRI A BB R 4G (1 00 ¢
D), B ZES-FE (1:0-8:2), &5t TLC 24T
BBV, 3R 19 N5 Fr. 1~19, Fr. 2
(1.5 g) I RERAT R, RN A A - e &
fig (1:0-95:5), HLdmEREI&HZ, 1EF-
BEIR MR (95 1 5) JETF, FAHMLEW 2 (13 mg);
Fr. 5 (1.4 @) WL REMAE G, SeMmoh A -
BEIR 1 (1200 1), FHEHEEI AL,
A1 EE-BE S 20 (12 0—5 1 5) e, REMLEY
1 (20 mg); {24143 Fr. 3 (350 mg) Ml fekfiehs:
i, PR A - R Ol (1 0595 1 5),
MARER &R, EPHR-BERR NG (9505 J§
TF, a9 3 (20.0 mg); Fr. 14 (101 mg) &t
PR EAAE A (03 (10 g, 15 mmX 10 mm, A7 Hifk-
BEIR 06 12 1) 54654 4 (9 mg); Fr. 17 (800 mg)
IR U, BRI A I BRI LR (1

0—0: 1), LAY S (13mg) A6 (19mg).
3 LT

WA 1: LEERS: S (CHCL), Libermann-
Burchard XM Y. mp 67.0~69.0 C. [a]5s+
80 (¢ 0.1, CHCl3) IR vior (cm™): 2970, 2 867, 1720,
1465, 1236, 1 156, 1 099, 1 037, 978, 882, 850, 661,
592, 500. EI-MS m/z: 410 [M]", Hi HR-EI-MS m/z
410.354 2 [M]" #IA L T30 CooHyeOo 'H-NMR
W = X AT LT AB RGN e W L R A
5 [0n 0.35 (d, J=4.4 Hz, H-19a) F10.61 (d, J=4.4
Hz, H-19b)] H1 5 ANHEE 155, HERT LA 1 4L
HIRATE B L i, BC-NMR kg 29 A
e, 454 DEPT i, wAb&¥%E 5 AR, 134
W, 5 AR, 6 MZEHk . 4 HSQC AT HMBC
BIHEXHE I X R A S AT S, 2 AN g i1
55 [0n 4.66 (1H, brs, H-31a) Fl 4.70 (1H, brs,
H-31b)] VA& T C-31 M1, oc 212.1
h C-3 FrEd SRR IEAS 5, T Sc 156.1 A1 106.1 73
S JE NS C-24 F C-31 WSS . [REIN&5&
COSY ik, nJ LAt &40 1 I lEESsty (LK 1.
G 1 AR GE R AT LA A BRI C-3 A7 T i
Rz, fF HMBC i+, A 3R C-3 Bil%Emx (6212.1)
HRTES 6 1.58 (H-1, m), 2.39 (H-2, m), 2.16
(H-4a, m) F12.27 (H-4b, m) #3<, COSY i L
H-4/H-5, H-5/H-6, H-6/H-7, H-7/H-8 #EFEMIHI%
S5 LB D, 5 T WL PR AT 2 b AR L,
WA L AE AR C-4 72K 2 MRS, itk
AIfEEY 1 IEHZE R 3-1-24(31)-Hi- A K
WG . LAY 1 LR NOESY
SLEGHEWT, NOESY il ge %42 H-8. H-18 Fl H-19
JL -2 A)ff NOE 2% . ity bk 1D ("H f1 BC)
F12D (COSY. HSQC. HMBC F1 NOESY) NMR
AR, (G 1 %Eh 3-l1-24(31)-J%-28, 29-
IR e, a1V EY, w4
HIRFEYEEA (cyclotectorone). &4 1 Y 'H Al
PC-NMR $i#f s 4@ W 1.

A 2. JToEERIRG: & (CHCL3), Libermann-
Burchard /% 2 Y. mp 110~113 ‘C. EI-MS m/z:
438 [M]". 'H-F1 PC-NMR i &, th&W 2 51
SRS AY 1 gL, 1 TH-NMR szl b
A DL R PR F S S5 %5 0w 0.51 (d, J = 4.0
Hz, H-19a) F10.72 (d, J = 4.0 Hz, H-19b)] A1 7 A~H
FR TS, PC-NMR %R X ] I 1 A
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1 &4 14 "H-"H COSY Fi5%# HMBC 5%
Fig. 1 'H-'"H COSY and key HMBC correlations

of compound 1

WIS 5 6c 216.5 (C-3), 2 ME#E S oc 156.8
(C-24) F1106.0 (C-31), HLHEY 1 45k LL
5, BEAFSUEAY) 2 75 A LT C-4 71 2
BRI IE . PEEHERT LS 2 (0 BEAZ 45 0 2 5 I
PIIRATE B e =i o 254 1D F1 2D ) NMR % 4]
Kl A 2 %oy 3-Wi-24(3 1) I -FR AR 3 e,
5k g — 8, shE Y T . LA
2 ¥ "H Al C-NMR i W& 1.

WEY 3. kR4 E, (CHCLy), Libermann-
Burchard 2 4 BAYE . mp 70.5~72.0 C. [o]5%+52.7

FT1 HRREZERZGELEY 1~3 BWEILMRIEEIE (CDCL, 500/125 MHz)
Table 1 "H-NMR and *C-NMR data of cycloartane triterpenoid compounds 1—3 (CDCls, 500/125 MHz)

e 1 2 3
et Sc Su Sc S Sc Su
1 323 1.58 (m), 1.85 (m) 335 1.48 (m), 1.78 (m) 329 1.52 (m), 1.80 (m)
2 413 2.39 (m), 2.28 (m) 37.5 2.23 (m), 2.64 (m) 41.1 2.36 (m), 2.12 (m)
30 2121 216.5 2133
4 48.6 2.16 (m), 2.27 (m) 50.3 50.1 2.16 (m)
5 40.0 1.93 (m) 48.1 1.64 (m) 46.1 1.52 (m)
6 24.6 1.16 (m), 1.36 (m) 212 1.00 (m), 1.56 (m) 26.1 1.02 (m), 1.24 (m)
7 282 0.82 (m), 1.48 (m) 26.6 1.36 (m), 1.16 (m) 25.3 0.82 (m), 1.48 (m)
8 47.0 1.73 (m) 485 1.52 (m) 472 1.58 (m)
9 29.3 21.1 29.4
10 25.9 25.9 25.1
11 273 1.28 (m), 2.03 (m) 26.8 1.58 (m), 1.72 (m) 273 1.20 (m), 1.97 (m)
12 329 1.66 (m) 32.9 1.58 (m), 1.78 (m) 329 1.60 (m)
13 45.6 45.4 455
14 49.0 48.8 48.9
15 354 1.19 (m), 1.85 (m) 35.1 1.22 (m), 1.33 (m) 36.2 1.34 (m)
16 283 0.83 (m), 1.46 (m) 283 0.83 (m), 1.56 (m) 28.2 1.24 (m), 1.85 (m)
17 523 1.63 (m) 524 1.55 (m) 523 1.55 (m)
18 17.9 0.92 (s) 18.2 0.92 (s) 18.0 0.93 (s)
19 25.0 0.35 (d, J= 4.4 Hz) 29.8 0.51 (d, J=4.0 Hz) 27.0 0.33 (d, J=4.1 Hz)
20 36.3 1.41 (m) 36.2 1.41 (m) 35.5 1.24 (m)
21 18.5 0.89 (d, J = 6.4 Hz) 18.4 0.82 (d, J= 6.1 Hz) 18.4 0.84 (d, J = 6.3 Hz)
22 35.1 1.15 (m), 1.56 (m) 356 1.83 (m), 2.06 (m) 35.0 1.07 (m), 1.25 (m)
23 314 1.89 (m), 2.13 (m) 315 1.09 (m), 2.03 (m) 314 1.82 (m), 2.03 (m)
24 1561 156.8 156.9
25 339 2.23 (m) 339 2.16 (m) 339 2.18 (m)
26 21.8 1.03 (d, J = 6.9 Hz) 21.9 0.97 (d, J = 6.9 Hz) 21.9 1.03 (d, J = 6.8 Hz)
27 22.0 0.98 (d, J= 6.9 Hz) 22.0 0.96 (d, J= 6.9 Hz) 22.1 0.98 (d, J = 6.8 Hz)
28 19.4 0.81 (s)
29 20.8 0.97 (s) 10.9 0.92 (d, J= 6.6 Hz)
30 19.2 1.01 (s) 222 1.02 (s) 19.2 0.84 (s)
31 106.1 4.66 (brs), 4.70 (brs) 106.0 4.59 (brs), 4.65 (brs) 106.1 4.70 (brs), 4.66 (brs)

(¢ 0.1, CHCL). EI-MS m/z: 424 [M]". 'H-F1 “C-
NMR i B, tEY 3 M S5EY 2 K451

e AL, TH-NMR % &7 X 4 7] W8 AB &
GUAN I I 155 [du 0.33 (d, J = 4.1 Hz,
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H-19a) #10.56 (d, J = 4.1 Hz, H-19b)] 1 6 4> HI %
FTAES, H PC-NMR AR AT 1 AN
WRFHEAS 5 Oc 213.3 (C-3) FI2 MRS 5 o 156.9
(C-24) F1106.1 (C-31), WiT 515 2 Sk LLEL,
FEAF SR AEY 3 75 A L1 C-4 kX1
AR L J I HERT AL A5 3 RFRZ 25 0 S 3R R
W B e R =i . 2545 1D A1 2D ) NMR 3% K %
W 3 %58 N 3-Hid-24(31)-45-28-2 FHILIA AR I 2
Fio HSCHRIRE SR S, #iEs e, f
&9 3 1) 'H R PC-NMR #5842 H 8 W4k 1.

WEY) 4: TTEEPIREG S (CHCL), Libermann-
Burchard [ SBHE. mp 137.0~139.0 C. EI-MS
miz: 412 [M]", 23 T3A CroHysO. 'H-NMR (500
MHz, CDCl;) 6: 0.68 (3H, s, H-19), 1.01 3H, s,
H-18), 0.83 (3H, d, J = 7.2 Hz, H-26), 0.84 (3H, d, J =
7.2 Hz, H-27), 0.93 (3H, d, J = 6.8 Hz, H-21), 0.86
(3H, t, J = 7.4 Hz, H-29), 3.52 (1H, m), 5.25 (1H, d,
J =52 Hz, H-22), 5.15 (1H, d, J = 5.2 Hz, H-23) #lI
5.35 (1H, d, J = 5.2 Hz, H-6); "C-NMR (125 MHz,
CDCl;) d: 36.6 (C-1), 28.4 (C-2), 71.9 (C-3), 39.8
(C-4), 140.9 (C-5), 121.8 (C-6), 31.8 (C-7), 32.0
(C-8), 51.4 (C-9), 374 (C-10), 24.5 (C-11), 39.9
(C-12), 42.4 (C-13), 56.9 (C-14), 24.4 (C-15), 29.1
(C-16), 56.2 (C-17), 12.1 (C-18), 19.5 (C-19), 32.0
(C-20), 21.2 (C-21), 138.5 (C-22), 129.4 (C-23), 50.3
(C-24), 32.0 (C-25), 19.5 (C-26), 21.3 (C-27), 25.5
(C-28), 11.9 (C-29). LA 3t 5 scmkdaE —5™),
W) 4 %8 h B- 55

WEY S: AF K, Libermann-Burchard & iV,
ERYE. mp 140~142 ‘C. EI-MS m/z: 414 [M]", 4
T34 CHs0. 'H-NMR (500 MHz, CDCls) 8: 0.68
(3H, s, H-19), 1.01 (3H, s, H-18), 0.92 (3H, s, H-29),
0.85 (3H, d, J = 7.0 Hz, H-26), 0.80 (3H, d, J = 7.0
Hz, H-27), 0.68 (3H, s, H-19), 3.48 (1H, m), 5.34 (1H,
d, J=5.4 Hz, H-6); "C-NMR (125 MHz, CDCl;) &
37.4 (C-1), 31.8 (C-2), 71.9 (C-3), 42.5 (C-4), 140.9
(C-5), 121.8 (C-6), 32.0 (C-7), 31.8 (C-8), 50.3 (C-9),
36.6 (C-10), 21.3 (C-11), 39.9 (C-12), 42.5 (C-13),

56.6 (C-14), 24.5 (C-15), 28.4 (C-16), 56.2 (C-17),

19.6 (C-18), 12.1 (C-19), 36.3 (C-20), 18.6 (C-21),

34.1 (C-22), 26.3 (C-23), 46.0 (C-24), 29.3 (C-25),

19.9 (C-26), 19.2 (C-27), 23.3 (C-28), 12.0 (C-29). LA I

Hod 5 ScikaiaE — 830, (i 5 %l B3 .
WwEY 6: A {A, Libermann-Burchard J V.

S M. mp 57.5~62.5 C. EI-MS m/z: 256 [M]",

2 FRN CieH300:0 H-NMR i B iZ4b 59 4 K

Mg DT IR A 45K, "TH-NMR (500 MHz, CDCl3) 6

2.35 (2H, t, J = 7.2 Hz, H-2), 1.63 (2H, m, H-3), 0.88

(3H, t, J = 6.8 Hz, H-16); “C-NMR (125 MHz,

CDCl;) o: 180.0 (C-1), 34.2 (C-2), 24.8 (C-3), 32.0

(C-14), 22.8 (C-15), 14.2 (C-16). L%k 5 ki

EF, A 6 % AR .
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