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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), f-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-4r 551 (B-sitosterol, 5) FIAEHAER (palmitic acid,
6), bW 1 EAEY, s R e YL
(cyclotectorone ), AL 2 b M =ilifb 54 1~3
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~#)); Perkin Elmer 341 Jigt{X (3&[H Perkin Elmer
Aw]); TENSOR37 £LAMGHEY (48[ Bruck 2 7));
Avance AV 500 #Z AR (TMS 4 A%, Bruck 2
#]); DSQ # EI-MS {¢ (Thermo A#]); MAT95XP
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i R FEH 201042 HRAE T AR PRV T B
PO EFEM LA, S BB B A r AT T
WAy B % e N B YW Pandanus  tectorius
Soland. M. #& S 2P A (45 PT20100205)
AT R 2N B AR TP s
2 RESSE

F2 SUR 2 TR 23 kg, SR 90% 4B (20
L) [HlRERH 2 K, JkHs [RIOR ISR E 2 kg M
998 g W HE MK UG, WA Mk TSR L6
IETREREL, 43 R4 A A ) (60.2 @)+
SR CEAE ) (43.5 O FNIE T A (101.3 g).
FEEAE Y (33.0 gDl Buchi H e il 4 (0% R
SR TR AT (Agela, 330 g, 300 mm X 65 mm)
ok, PEB K A ISR £ (100 ¢
1), BERE ARE-FEE (1: 08 :2), &3t TLC 40t
HIFRVER 2y, L34S 19 NS Fr. 1~19, Fr. 2
(1.5 @) kAT, eI A e R &
fig (1:0-95:5), HLdrERE&HZ, 1EPk-
BEIR LBE (95 0 5) JIF, A Y 2 (13 mg);
Fr. 5 (1.4 @) MWL RERRFE @S, Pelis ok A -
BERR O (1200 1), FEOIEE LA,
£ E-BE I 2T (12 0—5 1 5) Ve, $REMLEY
1 (20 mg); L2405 Fr. 3 (350 mg) i iRkE
A, PEMLAA AT EE-EER 4BE (10 0595 1 5),
MR H )R, IEPE-IER Ol (95 :15) &
TP, f34k&% 3 (20.0 mg); Fr. 14 (101 mg) it
PR EAAIATE (3 (10 g, 15 mm X 10 mm, A3 iifk-
BETR ClE 12 1D #3454 4 (9 mg); Fr. 17 (800 mg)
TR AT (s, DRI A - PR Ol (1

0—0: 1), LAY S (13mg) A6 (19mg).
3 HHEE

AW 1: LEEIRS: & (CHCLR), Libermann-
Burchard % S PHPE. mp 67.0~69.0 C. [a]5s+
80 (¢ 0.1, CHClL3)- IR vior (em™'): 2970, 2 867, 1720,
1465, 1236, 1 156, 1099, 1 037, 978, 882, 850, 661,
592, 500. EI-MS m/z: 410 [M]", H HR-EI-MS m/z
410.354 2 [M]" #5iAIL5 Tl CoyHaO. "H-NMR
W X ] WL T ) AB R GEIR A B L T
5 [0n 0.35 (d, J=4.4 Hz, H-19a) F10.61 (d, J=4.4
Hz, H-19b)] #1 5 AN L5 5, HERTHIEACF 48
IR B e i), PC-NMR LA 1 29 A
W, 454 DEPT i, nlAmb&0e 5 A, 134
W, 5 AR, 6 MRk . 4 HSQC A HMBC
BSOS S AT IHE, 2 AN g i1
55 [0n 4.66 (1H, brs, H-31a) Hl 4.70 (1H, brs,
H-31b)] V)& T EE R C-31 LI T5 6c 212.1
h C-3 M FEERAFAEAS 5, T 0c 156.1 A1 106.1 73
S JE S C-24 R C-31 WSS . RINTgES
COSY i, nJ LR E LG9 1 MaESsf (LK 1.
AP AR GE R TT A A FR[1) C-3 AL BRI TT 4R
R, AF HMBC i+, A 3R C-3 Bidskm (0212.1)
LI5S 6 1.58 (H-1, m), 2.39 (H-2, m), 2.16
(H-4a, m) A1 2.27 (H-4b, m) #2%, COSY ] I
H-4/H-5, H-5/H-6, H-6/H-7, H-7/H-8 &HEfIHH5
s O 1), 55 S0 LI A 2 e b L 51,
AW 1 AE A C-4 A0k 2 2 AN, Hitk
AEEY 1 RS R 3-1-24(31)-1- A K
PP . S 1 IR ARL 2 NOESY
SCEGHEWT, NOESY il ge %23 H-8. H-18 Fil H-19
JF- 2 A)ff NOE 2% . 4ty bk 1D ("H #1 BC)
F12D (COSY. HSQC. HMBC 1 NOESY) NMR
TR, A1 B 3-J-24(31)-45-28, 29-
ZHEEIRRFE R e, AN 1 i EY, W
WIRFE YR (cyclotectorone). L&) 1 1) 'H
PC-NMR $iii se 48 LK 1.

WwEY 2: JTotakbIRgE W (CHCLy), Libermann-
Burchard ¥ 2 FHE. mp 110~113 ‘C. EI-MS m/z:
438 [M]". 'H-F1 PC-NMR # 5or, &2 K57
S ST 1 SRR, 1L THANMR sigX 4
A WS ER PR 5 5 [0 0.51 (d, J = 4.0
Hz, H-19a) 10.72 (d, J = 4.0 Hz, H-19b)] 17 /NH
B TS, PC-NMR %R X T I 1 A
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1 &% 18 '"H-"H COSY #1352 HMBC 8%
Fig. 1 'H-'"H COSY and key HMBC correlations

of compound 1

WIS 5 0c 216.5 (C-3), 2 MERAE S oc 156.8
(C-24) F1106.0 (C-31). HILH5LAEY 1 45k LL
B, FEAFENAY 24 AW LR C4 01 2
AR SE . b HEWT I G4 2 IR BERZ S5 0 2 W
IR B B e 8 =« 254 1D F1 2D ) NMR i 4]
B, Ao 2 %ae o 3-Wd-24(31)-Mi- IR A 2 e,
ek ARE Bt — 5, #E . thEw
2 ¥ "H F1 PC-NMR ##h W& 1.

e 3. LtERRgs i (CHCL;), Libermann-
Burchard JZ 3 kB . mp 70.5~72.0 C. [o]5+52.7

F1 BRREZHR=FELEY 1~3 WSEIEFBRIEEIE (CDCl,, 500/125 MHz)
Table 1 'H-NMR and *C-NMR data of cycloartane triterpenoid compounds 1—3 (CDCl;, 500/125 MHz)

720A 1 2 3
dc Su dc S dc 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) 375 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 28.2 0.82 (m), 1.48 (m) 26.6 1.36 (m), 1.16 (m) 253 0.82 (m), 1.48 (m)
8 47.0 1.73 (m) 485 1.52 (m) 472 1.58 (m)
9 293 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) 362 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) 355 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)
24 156.1 156.8 156.9
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, CHCl3). EI-MS m/z: 424 [M]". 'H-#1 PC-
NMR i 2Rx, EY 3 M- S50EY 2 i

FEHHILL, 3 TH-NMR 3% 57 X ] W8 AB &
SN RE FER A5 5 [0y 0.33 (d, J = 4.1 Hz,
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H-19a) 1 0.56 (d, J = 4.1 Hz, H-19b)] 1 6 4~ %
FfES, H BC-NMR PRIy X AT 1 AN
R EAS 5 0c 213.3 (C-3) M2 NGRS 5 ¢ 156.9
(C-24) F1106.1 (C-31). BT 51k BY) 2 Gk LA,
FEARF LAY 3 75 A KL C-4 fikE 1
ANEUR L . Jis SEHERT AL 54 3 IR REAZ 4540 JE 3R R
B Y [ = . 25 1D AT 2D ) NMR 3% B Hdl
&) 3 %58 Ky 3-Wi-24(31)-45-28-2< FHILIA A 2
Feo 5SCiARIE R S, Bl . fh
A4 3 (1 'H A1 PC-NMR $id se 4@ LK 1.

e 4: LEEPIRSGS S (CHCL), Libermann-
Burchard 2% & FH1E. mp 137.0~139.0 “C. EI-MS
miz: 412 [M]", 23T 30H CoHusO. 'H-NMR (500
MHz, CDCly) 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 =5.2 Hz, H-22), 5.15 (1H, d, J = 5.2 Hz, H-23) #l
5.35 (1H, d, J = 5.2 Hz, H-6); ""C-NMR (125 MHz,
CDCl3) &: 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), 37.4 (C-10), 24.5 (C-11), 39.9
(C-12), 424 (C-13), 56.9 (C-14), 24.4 (C-15), 29.1
(C-16), 562 (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 EXedfi 5 e —5), ik
WEY) 4 %552k -5 I

a5 AR AR, Libermann-Burchard W
EBHYE. mp 140~142 ‘C. EI-MS m/z: 414 [M]", %>
TR A CrHso0. 'H-NMR (500 MHz, CDCl5) &: 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~

Bl 5 SckapiE— 5, A s e B .
A 6: ALK, Libermann-Burchard [ V.

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

53 73N CigH3,050 'H-NMR ¥ SRz Ak &4 0 K

Mg R 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,

CDCl3) d: 180.0 (C-1), 34.2 (C-2), 24.8 (C-3), 32.0

(C-14), 22.8 (C-15), 14.2 (C-16). LA EX¥¥s 5 SCkR

w—S, A 6 % WEE R .
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