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Terpenoids from rhizomes of Homalomena occulta and their cytotoxic activities
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Abstract: Objective To investigate the terpenoids from the rhizomes of Homalomena occulta and their cytotoxic activities.
Methods The constituents were isolated and purified by using a combination of chromatographic techniques including column
chromatography over silica gel and Sephadex LH-20, reverse-phase HPLC, and preparative thin layer chromatography. The
structures were identified by analysis of the spectroscopic data and single crystal X-ray diffraction. The cytotoxic activities of the
obtained compounds against human cancer cell lines HepG2, SMMC-7721, and QGY-7703 were evaluated by MTT method. Results
Eleven terpenoids were isolated from the EtOAc partition of the ethanolic extract of the rhizomes of H. occulta, including two
monoterpenoids: homalomene A (1), and 3,7-dimethyl-1-octene-3,6-tetraol (2), and nine sesquiterpenoids: 4(15)-
eudesmene-1p,6a-diol (3), ananosmin (4), 1B,4a-dihydroxy-11,12,13-trinor-8,9-eudesmen-7-one (5), 1B,4B,70-trinydroxyeudesmane
(6), mucrolidin (7), bullatantriol (8), cadinane-4f,5a,10a-triol (9), 4a-hydroxy-homalomenol C (10), and (1R,4S,5S,6S,7S,10R)-
isodauc-6,7,10-triol (11). Conclusion Compound 1 is a new monoterpenoid, compound 2 is a new natural product, compounds
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3—5 are isolated from the genus Homalomena for the first time, compound 10 is isolated from this plant for the first time, and the
single-crystal structure of compound 11 is firstly reported. Compounds 5—7 and 9—11 show weak cytotoxic activities, and
compound 10 exhibits the best inhibitory effects against the tested three human cancer cell lines with 1Cso values of (37.56 + 6.73),

(33.39 + 2.75), and (44.24 + 5.15) umol/L, respectively.

Key words: Homalomena occulta (Lour.) Schott.; Homalomena Schott.; monoterpenoid; sesquiterpenoid; cytotoxic activity; homalomene A;
ananosmin; 4o-hydroxy-homalomenol C; (1R,4S,5S,6S,7S,10R)-isodauc-6,7,10-triol
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Fig. 1 Structures of terpenoids from H. occulta
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F1 HEY1WSIEFRIEEHE (600/150 MHz, CDsOD)
Table 1 'H-NMR and BC-NMR data of compound 1
(600/150 MHz, CD30D)

{30 OH oc
1 3.57 (1H, dd, J =12.0, 4.2 Hz), 62.2
3.46 (1H, dd, J = 12.0, 5.0 Hz)
2 3.70 (1H, dd, J =6.0, 4.2 Hz) 88.0
3 78.8
4 1.95 (1H, dd, J = 13.2, 6.0 Hz), 47.0
1.61 (1H, dd, J = 13.2, 10.2 Hz)
5 4.88 (1H, m) 74.3
6 5.20 (1H, dg, J = 8.4, 1.2 Hz) 1255
7 1355
8 1.73 (3H,d, J=1.2 Hz) 245
9 1.30 (3H, s) 215
10 1.70 (3H, d, J = 1.2 Hz) 16.8

JRF RN A HEC 3 = 1.2 H2), R NEA
f7 4 EFEAR A, SRR I A, ik
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RS, A& He1H-2 F1 H-4/H-5/H-6/H-8
(H-10), —#didiEATFm (C-3, oc78.8) ik,

BT NE HMBC 45 H E FE AR (5 Sl —
SBHfIE. HMBC 3R (] 2), H-15 C-2 (& 88.0)-
C-3 (5 78.8) A7, H-9 5 C-2. C-3. C-4 (& 47.0)
FiZ%, H-4 5 C-2. C-3. C-5 (& 74.3). C-9 (& 21.5)
F5%, H-6 5 C-4. C-8 (6 24.5). C-10 (& 16.8) #H
%, H-8 fll H-10 5 C-6 (&c 125.5). C-7 (& 135.5) #f
Ko H-2 5 C-5 [A]ff) HMBC itk C-2 5
C-5 Il s FAHIE Y VU SR A S50, TlRe2
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Fig. 2 Key 'H-'H COSY and HMBC correlations of
compound 1
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Fig. 3 Key NOESY correlations of compound 1
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SR 1R, fr oA TR A.

a2 TERIRYY, 10%6 R - £ B TR T
KEEL, [0]9-19.8° (c 0.09, MeOH). ESI-MS m/z:
173.1 [M+H]*. 'H-NMR (500 MHz, acetone-ds) %
gath 1 AH B s XU 7155 on 4.95 (1H,
dd, J =10.7, 1.8 Hz, H-1a), 5.20 (1H, dd, J = 17.6, 1.8
Hz, H-1b), 5.92 (1H, dd, J = 17.6, 10.7 Hz, H-2), H:
H-2 2 dd g, #il] C-2 5FmiAHIE. Aikidgs it 1
AMEFIR IR T1E5 on 3.24 (1H, ddd, J = 10.5,
6.5, 4.4 Hz, H-2), 1 (% I FEXUIEAE 5 64 1.10 (6H, d,
J=6.2Hz, H-8, 10), 1 /MHIFHIE(ES 641.23 (3H,
s, H-9). 8C-NMR (125 MHz, acetone-ds) &4t 7R
10 Mirfs 5, BFE5EEE S5 AR o
146.2 (C-2), 110.3 (C-1), EHIXHF % 6c72.0 (C-6),
5 MAEEMINENIR, LA A i UG AH I (1)1 4
Zfifit O 78.7 (C-3) o 45 G AN o0 1 &8 S ik 454 Fr
B, a1 3N CioH2002, & H AR o3 3
o JEER AR TE S 2 ddd U, ] 1AM
BN HURLE C-6 fi7, A& H-6 5 H-5a. H-5b. H-7 1
HERTERR 57— NRIEEIURTE C-3 AL TE =k
'H-NMR (500 MHz, acetone-dg) J: 1.10 (6H, d, J =
6.2 Hz, H-8, 10), 1.23 (3H, s, H-9), 1.28~1.85 (5H,
m, H-4, 5, 7), 3.24 (1H, ddd, J = 10.5, 7.05, 4.4 Hz,
H-6), 4.95 (1H, dd, J = 10.7, 1.8 Hz, H-1a), 5.20 (1H,
dd, J = 17.6, 1.8 Hz, H-1b), 5.92 (1H, dd, J = 17.6,
10.7 Hz, H-2); ®C-NMR (125 MHz, acetone-ds) o:
110.3 (C-1), 146.2 (C-2), 78.7 (C-3), 72.0 (C-6), 39.8,
33.5, 27.6, 25.8, 25.1, 24.0 (C-4, 5, 7~10). th&%) 2
(1) TH-NMR #5045 5 SO i He A — 204, 455 H AL
LRI AERMERE, AW 28 37-2H
FE-1-3F07-3,6- .
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WEY 3. BOTETLHA, 10%HEE- LBFE
WEE M. ESI-MS m/z: 239.1 [M+H]*. H-NMR
(500 MHz, acetone-ds) o: 0.66 (3H, s, H-14), 0.88
(3H, d, J = 6.8 Hz, H-12), 0.95 (3H, d, J = 6.8 Hz,
H-13), 1.72 (1H, d, J = 10.8 Hz, H-5), 3.49 (1H, dd,
J =115, 3.9 Hz, H-1), 3.81 (1H, dd, J = 10.8, 9.5 Hz,
H-6), 4.77 (1H, d, J = 1.5 Hz, H-15a), 4.94 (1H, d, J =
1.5 Hz, H-15b); 3C-NMR (125 MHz, CDCl3) §: 79.5
(C-1), 32.4 (C-2), 35.5 (C-3), 146.8 (C-4), 56.3 (C-5),
67.5 (C-6), 49.8 (C-7), 18.7 (C-8), 36.7 (C-9), 42.2
(C-10), 26.4 (C-11), 16.6 (C-12), 21.7 (C-13), 12.1
(C-14), 108.4 (C-15). LA &t 53k s — 2],
% et &9 3 A 4(15)-eudesmene-1B,6a-diol .

WEW 4: ACTERRAR, 10%MIR- L83
WRE M. ESI-MS m/z: 257.1 [M+H]*. H-NMR
(500 MHz, acetone-ds) o: 4.35 (1H, dd, J = 11.4, 45
Hz, H-6), 3.27 (1H, dd, J = 9.8, 4.6 Hz, H-1), 1.71
(1H, d, J = 11.4 Hz, H-5), 1.30 (3H, s, H-15), 1.11
(3H, d, J = 6.7 Hz, H-12), 0.93 (3H, d, J = 6.7 Hz,
H-13); 3C-NMR (125 MHz, acetone-dg) : 78.7 (C-1),
28.3 (C-2), 35.9 (C-3), 72.1 (C-4), 50.3 (C-5), 72.6
(C-6), 47.2 (C-7), 22.6 (C-8), 35.9 (C-9), 40.7 (C-10),
25.2 (C-11), 21.8 (C-12), 24.0 (C-13), 13.6 (C-14),
23.2 (C-15). DL L#¥54: DEPT #EF1 HMBC #E3E4T
THERAE, SoCERRIE —F0S, MUSE S 4
NEEERER

&Y 5. BOTERHAR, 10%EE- LRFE
R K. ESI-MS m/z: 211.1 [M+H]*. H-NMR
(500 MHz, acetone-ds) o: 7.34 (1H, d, J = 10.0 Hz,
H-9), 5.84 (1H, d, J = 10.0 Hz, H-8), 3.44 (1H, dd, J =
11.7, 4.2 Hz, H-1), 2.69 (1H, dd, J = 17.8, 14.2 Hz,
H-6a), 2.49 (1H, ddd, J = 17.8, 3.8, 0.7 Hz, H-6b),
1.82 (1H, dd, J = 14.2, 3.8 Hz, H-5), 1.24 (3H, s,
H-14), 1.17 (3H, s, H-15); ¥C-NMR (125 MHz,
acetone-ds) ¢: 75.1 (C-1), 27.7 (C-2), 40.1 (C-3), 71.3
(C-4), 495 (C-5), 35.8 (C-6), 203.6 (C-7), 126.7
(C-8), 1615 (C-9), 43.6 (C-10), 13.8 (C-14), 29.2
(C-15). DL ¥l 5 ocikkiE — 5, M Ea
¥) 5 N 1p4o-dihydroxy-11,12,13-trinor-8,9-eudesmen-
7-one.

EY 6: HOTEEHAR, 10%EE- LFFE
WRE M. ESI-MS m/z: 257.1 [M+H]*. H-NMR
(500 MHz, acetone-ds) J: 3.20 (1H, dd, J = 12.3, 4.5

Hz, H-1), 1.08 (3H, s, H-15), 1.00 (3H, s, H-14), 0.94
(3H, d, J = 6.8 Hz, H-12), 0.93 (3H, d, J = 6.8 Hz,
H-13); 3C-NMR (125 MHz, acetone-dg) 6: 78.9 (C-1),
27.2 (C-2), 40.0 (C-3), 70.3 (C-4), 44.8 (C-5), 28.8
(C-6), 72.3 (C-7), 29.4 (C-8), 34.6 (C-9), 38.9 (C-10),
39.3 (C-11), 16,5 (C-12), 16.6 (C-13), 11.1 (C-14),
29.4 (C-15). VA ¥ 5 cikkiE — 2818, s e
&%) 6 A 1B,4P,7a-trihydroxyeudesmane..

WEW 7: ACTERRAR, 10%MR- L83
WRE A, ESI-MS m/z: 257.1 [M+H]*. H-NMR
(500 MHz, acetone-ds) o: 3.88 (1H, dd, J = 12.8, 9.6
Hz, H-6), 3.13 (1H, dd, J = 11.4, 4.5 Hz, H-1), 1.02
(1H, d, J = 9.3 Hz, H-5), 1.45 (3H, s, H-15), 1.01 (3H,
s, H-14), 0.90 (3H, d, J = 6.8 Hz, H-12), 0.84 (3H, d,
J = 6.8 Hz, H-13); 13C-NMR (125 MHz, acetone-ds) J:
78.4 (C-1), 27.2 (C-2), 415 (C-3), 71.1 (C-4), 56.9
(C-5), 68.5 (C-6), 51.9 (C-7), 18.4 (C-8), 37.9 (C-9),
40.8 (C-10), 25.7 (C-11), 20.7 (C-12), 15.3 (C-13),
12.7 (C-14), 34.1 (C-15). LA _E¥dl 5 CihiiE —
o, W ENEY) 7 N mucrolidin.

&9 8: Ftadrdh, mp179.1~181°C, 10%
WRER- LR R R K B . ESI-MS m/z: 257.2 [M+
H]*. H-NMR (500 MHz, DMSO-ds) &: 4.19 (1H, d,
J=4.4Hz, 1-OH), 3.97 (1H, s, OH), 3.66 (1H, s, OH),
3.11 (1H, ddd, J = 11.4, 4.4, 4.4 Hz, H-1), 1.91 (1H, d,
J = 13,5 Hz, H-5), 1.15 (3H, s, H-15), 1.10 (3H, s,
H-12), 1.09 (3H, s, H-13), 0.89 (3H, s, H-14);
13C-NMR (125 MHz, DMSO-dg) J: 78.7 (C-1), 40.5
(C-2), 41.5 (C-3), 70.3 (C-4), 59.2 (C-5), 32.1 (C-6),
51.8 (C-7), 32.5 (C-8), 28.5 (C-9), 47.1 (C-10), 70.6
(C-11), 31.8 (C-12), 30.6 (C-13), 15.2 (C-14), 30.5
(C-15). DL Bl 5 ociikiE — 50, M eEa
¥ 8 v bullatantriol .

WEW 9: AEOTERHRAR, 10%MIR- L1 %
WRE M. ESI-MS m/z: 257.2 [M+H]*. H-NMR
(500 MHz, CD30D) ¢: 3.49 (1H, brs, H-5), 2.07 (1H,
m, H-11), 1.22 (3H, s, H-15), 1.09 (3H, s, H-14), 0.95
(3H, d, J = 6.9 Hz, H-12), 0.81 (3H, d, J = 6.9 Hz,
H-13); 3C-NMR (125 MHz, CD30D) ¢: 43.5 (C-1),
19.79 (C-2), 32.2 (C-3), 71.1 (C-4), 72.2 (C-5), 39.2
(C-6), 41.6 (C-7), 20.7 (C-8), 41.6 (C-9), 71.9 (C-10),
25.0 (C-11), 14.2 (C-12), 20.7 (C-13), 20.2 (C-14),
27.0 (C-15). DL & 5 i — 250, W e ik
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4% 9 4 cadinane-4p,50,10a-triol .

&Y 10: BETEETRAR, 10%MR- LEE%E
WEE M. ESI-MS m/z: 271.2 [M+H]*. H-NMR
(500 MHz, acetone-ds) d: 3.39 (1H, brs, H-6), 2.32
(1H, t, J = 1.6 Hz, H-5), 1.34 (3H, d, J = 0.5 Hz,
H-15), 1.24 (3H, s, H-14), 0.98 (3H, d, J = 6.9 Hz,
H-12), 0.92 (3H, d, J = 6.9 Hz, H-13); 3C-NMR (125
MHz, acetone-ds) J: 53.1 (C-1), 33.4 (C-2), 37.7
(C-3), 87.1 (C-4), 58.5 (C-5), 81.0 (C-6), 68.4 (C-7),
33.4 (C-8), 32.8 (C-9), 105.4 (C-10), 33.1 (C-11), 17.3
(C-12), 16.3 (C-13), 22.6 (C-14), 26.1 (C-15). L L%
i 5 ki — 20, MEEAEY 10 N bo-
hydroxy-homalomenol C.

&Y 11: AETERMAR, 10%0 K- L BE%E
WM. ESI-MS m/z: 257.1 [M+H]*. ®iE IR
B ZAL AP HRESIMS. 'H-NMR. BC-NMR.
HMBC #1 NOESY #i#fi, it 5 RS2 K&
(i e H A% BB HR Le X, BEi & 11N
(1R,4S,5S,6S,7S,10R)-isodauc-6,7,10-triol®21, 1¢, &)
11 5 Hou e i AR i e i 4. C-5. C-6. C-7. C-10
A1 C-15 AL B AR, v 1 HERR =& G 4
FHERA A F T RetE, NS -HEE (11D
REBLEGAR THEY 11 P aYUREA, DL
Cu Ko Fa 5 AOGIR, 285G X-5 GAT 2w e H ST
RS FETISEN—3 (E 4. LEY 1L 13
s O E4£ % CcCDC, CCDC 54 1051601.

SO\
’ 1 ¢
PN
\ S =
VARY A & 1
/

4 HEY 11 KEB&E ORTEP
Fig. 4 X-ray ORTEP drawing of compound 11
W& 11 I aEER: 7312 2C1sH2603-CH3OH,
T2 THEY 1L M1 5T HE: XS TRE
Mr=544.79, HAR}HR, P2y NI BESH a=
0.715 55(3) nm, b=2.042 45(15) nm, c=1.159 28(6)
nm, a=y=90°, =97.164(2)°; V=1 681.3(7) nm?,

T=293(2) K, d:fi N7 7% z=2, D.=1.076
mg/cm®, F(000) =604 . & i 1 A7 4F £ % 5907
(3.84< 6<66.12), R WIMIFIATES si%L 4470 [I>20
(D], FTAEIFTS F 0 R 4 0.053 5, AT ALIIAT S A
Rw A 0.148 7, S} 1.052, Flack [X-F /& 0.0(3).
32 YHREEIEMLER

TEVRFE A 100 umol/L i, tL&49) 1~4. 8 Xt 3
kAT HepG2. SMMC-7721 A1 QGY-7703 #iJi
RN 235 /8T 20%, TEEH R AR EEER . Al
AR T EER B SSAMREEEE (R 2), H
H—E kM, X isodaucane AU 10, 11
X QGY-7703 &~ A HI/EH . X HepG2 A
SMMC-7721 s Rt &, &% 10
AL N5 B i, 3 1Cs0 B 7 29.38~37.56 pmol/L.

F2 WA S~7 M I~11 HAMBEYE (x+s,n=3)
Table 2 Cytotoxic activities of compounds 5—7 and 9—11
(xs,n=3)

o ICso/(umol-L ™)

HepG2 SMMC-7721 QGY-7703
5 4537+8.78 38.55%5.61 >100
6 60.46+11.05 39.35+5.37 >100
7 41.47+9.40 >100 >100
9 59.04+11.24 41.04+6.58 >100
10 3756%6.73 33.39+2.75 44.24+5.15
11 33.22+6.25 29.38+8.49 62.98+7.91
NGRS 6.21+3.81 1.724+0.20 1.934+0.18
4 g

TR SRS, BN A R R
R AR B A R . AR SRR B
TR Z R B ZE R BRI REARR T g% S 2 Ak
VIEEIE T, BT CARE 10 KA E SRR R A0,
BAITX NO. COX-2 Al PGE, 25 & MK 70 B
A RERINEIER, BBV a4 A i A A 43
1, TIReR TR TR . AT T4F
@R 2557 B33 2 SRS R 9 M FnE KA &,
HA b & 1L e aw, S 1A P
P, ArRESE B B A G L ) 2-OH 5 5-OH
KGR, %A AIRE T PR IR il o
8D ACE 2 9 AR ER SR AL A 3~
5 NEXMXEE 5 BT B A B Ak,
LAY 5 A2 B = kA P o I B -X R ATHY
FeARFE— WL T LAY 11 FISTAREGE R HT5 A
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AMIUIR TG TEVEAR H, Ree BURE s (5~TD. FEAR
Fr ARG (9) A isodaucane BUf%2KmE (10, 11)
Bl ER AR, PR Rt T
TAEAE AL W BT A B AE W bk, TR
TE RN F B AHERIE 78 At RO 48
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