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Chemical Constituents from Roots of Canna generalis
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(School of Chemistry and Chemical Engineering, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: In order to understand the chemical constituents of Canna generalis, eight compounds were obtained
from its roots. On the basis of spectral data, their structures were identified as dehydrovomifoliol (1), 3,4-
dihydroxybenzoic acid ethyl ester (2), caffeic acid ethyl ester (3), stigmast-4,22-dien-3,6-dione (4), stigmast-
4-ene-3,6-dione (5), stigmastane-3,6-dione (6), S-sitosterol (7) and stigmasterol (8). All the compounds were

reported from Canna generalis for the first time.
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HW RS 20 IEAHRE AL IE AT, LA - 2R R (95 - B)ik

MR Z T (TLC) B A M & VL AR T KA W)
HSGF s FrE IR s 13 /2 47T P A /i (100~ 200 H Y 200~
300 H) N Bt TAHMRA =5 2= HH
Tk ik Chromatorex Cig (MB100-40, $i4% 40~75 um)
RNEARE B AT AR SN254 nm)
FIBHTG 10907 BR - £, B 1 ke 1o

1.2 {58

RN KRB A BR A R UltiMate 3000 ¥
S, K2E A VWD-3100 45 /MG 2, (i
FA Acclaim™ 120 C18 (4.6 mm =150 mm, 5 um);
B E IKA 524 RV10 HEARY e 28 A%, i LAY
BURIX S %A IR A ] SHZ-DAN G /K E SR
A1 B AR W% A IR & 7] DLSB-5/20 {74
HPEHZE: H NMR F1 °C NMR FH 2 E 20 R
A IR ) Agilent 600 MHz DD2 #1345 ik
1, PLURARIE 5k R I 221 Agilent 6120 LC/MS
TR, R 55 (ESI) HL B I

1.3 ®REMSGE

FBR KA N A R AR, W AR R i 4
W, 193K 2.5 kgs I 95% LB IR TR EL 3
W, B 2d; T 80% 2.1 AR IR AL 3 7K,
W2 do FEBUR G HF G I IR ZE 15 T0 LBV 2 L,
WK AR IR CBEREE, Rk YE 5 13804
THFAE R (24.2 9) f PR TR HU)(15.7 @)

LR SR (15.7 )3T IEAHEE R AL EHT,
PAGT-FE[10 © 0~7 3, VIV (R [R)Hh EEBe s, Ui
£, TLC REEGH N 6 M4 (EL1~E6). El
(2.6 Q)& IEARRERCAEZ T, LAAhEE- 2B 216 (8 -
2~7 : )i, TLC k)5 & 9 4 M4 77 (E1-1~
El-4). E1-3 &AHRERAEEMT, DAREE-/K(4 @ 6~
7 )BEEELEML, HEMLAY) 1 (5 mg). E2 (1.7 9)%
IEABRERAE Z AT, DA - 2 B8 (8 - 2) WM,
TLC ¥ )5 & IF N 5 A4 4 (E2-1~E2-5), E2-1
& RAEERAEENT, DR EE-K(3 1 7~6 L A)BREDE
fit, 2204EY 2 (11.1 mg) A 3 (15.3 mg).

A EBEAL Y (24.2 9) & IEARRERSHE EHT, DA
k- 2.2 2 W8 (10 - 0~65 : 35)BAREE S, WK
¥y, TLC #5498 10 N4 (P1~P10). P3 (2.4 g)
2 ARRERAEENT, DLHEE-/K(5 © 5~8 & 2)BRE YL
Jit, TLC K & 5 & 9 8 3N 4 43 (P3-1~P3-3) . P3-2

i, TLC K 5 5 & 2 N4 53 (P3-2-1~ P3-2-2).
P3-2-2 £ HPLC fill %%, LAFEE-7K(95 : 5) NiialiAH,
Wi 1 mLmin ', BEULEY 4 (te=21 min, 2.7 mg)
M1 5 (tg=24 min, 2.7 mg). P4 (1.8 )& AR AT E
Mr, DAHEE-/K(8 © 2~9 @ )RS LL, TLC MG
H N T AW (PA-1~P4-T). PA-4 L IEAHEEIRFE
JEHT, CAA - 2 R (98 ¢ 2)Pe, FA R AH
TEHEZHT, DLFFEE-ZK(9 @ 1~10 © O)BAEPEm, 15
FMLAY 6 (12 mg). PA-5 LIEMRERAEN, A
k- 2 CWR(95 © B)WEE, R4 SO AL E AT,
LAFIEZ-7K(95 © 5~10 : Q)RR EEBEM, 1S2baw 7
(260 mg). P4-6 A IEAHEERAEEHT, Lok LR 4
Fi5(95 : 5)¥eMt, T4 RMEERAEEN, LLHEE-/K
(95 : 5~10 : O)Eh B VLI, 13 2EH) 8 (2.0 mg).
FAEYI R WL 1.

14 Gitg%E

wEY 1 HEf R, 7130 CisHig05; ESI-
MS m/z: 223 [M + HJ", 261 [M + K]"; 'H NMR
(CD30D, 600 MHz): 6 6.99 (1H, d, J = 15.8 Hz, H-7),
6.44 (1H, d, J = 15.8 Hz, H-8), 5.93 (1H, s, H-4), 2.60
(1H, d, J = 17.1 Hz, Ha-2), 2.31 (3H, s, H3-10), 2.28
(1H, d, J = 17.1 Hz, Hb-2), 1.90 (3H, d, J = 1.3 Hz,
Hs-13), 1.06 (3H, s, Ha-11), 1.02 (3H, s, Ha-12); **C
NMR (CD30OD, 150 MHz): 6 42.6 (C-1), 50.5 (C-2),
200.4 (C-3), 128.0 (C-4), 164.7 (C-5), 80.0 (C-6),
148.3 (C-7), 131.7 (C-8), 200.7 (C-9), 27.7 (C-10),
23.5 (C-11), 24.7 (C-12), 19.2 (C-13). LA EHE 5
BRIBIHRIE — B, Wk sE AE A 8 JERET .

thEW?2  EwEMK, 573 CoHyO4: ESI-
MS m/z: 183 [M + H]"; 'H NMR (CD;0D, 600 MHz):
57.42 (1H, d, J = 2.0 Hz, H-2), 7.41 (1H, dd, J = 8.1,
2.0 Hz, H-6), 6.80 (1H, d, J = 8.1 Hz, H-5), 4.29 (2H,
g, J = 7.1 Hz, OCH,), 1.35 (3H, t, J = 7.1 Hz, CHa);
C NMR (CD;0D, 150 MHz): 6 122.9 (C-1), 115.8
(C-2), 146.1 (C-3), 151.6 (C-4), 117.4 (C-5), 1235
(C-6), 168.4 (C=0), 61.6 (OCH,), 14.6 (CH3). LA %k
¥ 5 SCER[O]HE — 5, WS e N 3,4- IR R
TG

HwEY 3 WM R, 7 F 3 CuH04; ESI-
MS m/z: 209 [M + H]"; *H NMR (CD30OD, 600 MHz):
§ 753 (1H, d, J = 15.9 Hz, H-7), 7.03 (1H, d, J =
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Fig. 1 Structures of compounds 1-8

1.8 Hz, H-2), 6.94 (1H, dd, J = 8.1, 1.6 Hz, H-6), 6.78
(1H, d, J = 8.2 Hz, H-5), 6.24 (1H, d, J = 15.9 Hz,
H-8), 4.21 (2H, g, J = 7.1 Hz, OCH,), 1.31 (3H, t, J =
7.1 Hz, CHs); ®C NMR (CD50D, 150 MHz): 6 146.7
(C-1, 3), 127.7 (C-2), 149.5 (C-4), 122.9 (C-5), 116.5
(C-6), 115.2 (C-7), 115.1 (C-8), 169.3 (C-9), 61.4
(OCHy), 14.6 (CH3). LA F%# 5 SR [10]40E — 5L,
WA 2 ERR 2.1

WEY 4 45 5, 4T3 CooHasO2; H
NMR (CDCls, 600 MHz): 6 6.17 (1H, s, H-4), 5.15
(1H, dd, J = 15.2, 8.6 Hz, H-23), 5.04 (1H, dd, J =
15.2, 8.7 Hz, H-22), 1.17 (3H, s, H3-19), 1.03 (3H, d,
J = 6.6 Hz, Hs-21), 0.85 (3H, d, J = 6.2 Hz, H3-27),
0.80 (3H, d, J = 6.6 Hz, H4-26), 0.74 (3H, s, H4-18);
3C NMR (CDCls, 150 MHz): § 35.7 (C-1), 34.1 (C-2),
202.5 (C-3), 125.6 (C-4), 161.2 (C-5), 199.6 (C-6),
47.0 (C-7), 34.4 (C-8), 51.2 (C-9), 40.0 (C-10), 21.0
(C-11), 39.2 (C-12), 42.6 (C-13), 55.9 (C-14), 24.2
(C-15), 28.8 (C-16), 56.8 (C-17), 12.2 (C-18), 17.7
(C-19), 40.5 (C-20), 21.2 (C-21), 137.9 (C-22), 129.9
(C-23), 51.4 (C-24), 32.0 (C-25), 19.1 (C-26), 21.3
(C-27), 25.5 (C-28), 12.4 (C-29). L\ F¥# 5 Ciik[11]
WIE—F, e NG -4,22- " 4%5-3,6- il .

WEY 5 s 5, 7> T3 CagHyeO2; 'H
NMR (CDCls, 600 MHz): 6 6.17 (1H, s, H-4), 2.68
(1H, dd, J = 16.0, 4.1 Hz, Hb-7), 2.52 (1H, dd, J =
14.7, 5.1 Hz, Hb-2), 2.47 (1H, m, Ha-2), 2.03 (1H, dd,
J = 16.0, 12.4 Hz, Ha-7), 1.16 (3H, s, H;-19), 0.93

(3H, d, J = 6.5 Hz, H3-21), 0.85 (3H, t, J = 7.5 Hz, Hs-
29), 0.84 (3H, d, J = 6.8 Hz, H5-26), 0.82 (3H, d, J =
6.8 Hz, H5-27), 0.72 (3H, s, H5-18); *C NMR (CDCls,
150 MHz): 6 35.7 (C-1), 34.1 (C-2), 199.6 (C-3),
125.6 (C-4), 161.2 (C-5), 202.5 (C-6), 47.0 (C-7), 34.4
(C-8), 51.1 (C-9), 40.0 (C-10), 21.0 (C-11), 39.3
(C-12), 42.7 (C-13), 56.7 (C-14), 24.1 (C-15), 28.2
(C-16), 56.0 (C-17), 12.0 (C-18), 17.7 (C-19), 36.2
(C-20), 18.9 (C-21), 34.0 (C-22), 26.2 (C-23), 46.0
(C-24), 29.3 (C-25), 20.0 (C-26), 19.2 (C-27), 23.2
(C-28), 12.1 (C-29). LA h-%udf 5 STk [12]4k1E —2K,
ks e NS -4-45-3,6- 1 .

WEW) 6 FEB AR, 7730 CHugOy; *H
NMR (CDCls, 600 MHz): 6 0.95 (3H, s, H3-19), 0.92
(3H, d, J = 6.5 Hz, Hs-21), 0.85 (3H, d, J = 7.2 Hz,
Hs-26), 0.83 (3H, t, J = 6.8 Hz, H3-29), 0.81 (3H, d, J =
6.8 Hz, H3-27), 0.69 (3H, s, H3-18); *C NMR (CDCls,
150 MHz): § 38.3 (C-1), 37.5 (C-2), 211.5 (C-3), 37.2
(C-4), 57.7 (C-5), 209.3 (C-6), 46.8 (C-7), 38.2 (C-8),
53.6 (C-9), 41.4 (C-10), 21.8 (C-11), 39.5 (C-12), 43.2
(C-13), 56.8 (C-14), 24.2 (C-15), 28.2 (C-16), 56.2
(C-17), 12.2 (C-18), 12.7 (C-19), 36.2 (C-20), 18.9
(C-21), 34.0 (C-22), 26.2 (C-23), 46.0 (C-24), 29.3
(C-25), 20.0 (C-26), 19.2 (C-27), 23.2 (C-28), 12.1
(C-29). DL X 5 emk[12)E — 8, %R NE
S -3,6- B .

WwEW 7 H kR, T30 CoHs00; ESI-
MS m/z: 415 [M + H]*; *H NMR (CDCl;, 600 MHz):
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8 5.35 (1H, m, H-6), 3.52 (1H, m, H-3), 1.01 (3H, s,
Hs-19), 0.92 (3H, d, J = 6.4 Hz, H3-21), 0.85 (3H, d, J =
7.3 Hz, H5-26), 0.83 (3H, t, J = 6.8 Hz, H3-29), 0.81
(3H, d, J = 6.8 Hz, Hs-27), 0.68 (3H, s, Hz-18); **C
NMR (CDCls, 150 MHz): ¢ 37.4 (C-1), 31.8 (C-2),
72.0 (C-3), 42.4 (C-4), 140.9 (C-5), 121.9 (C-6), 32.1
(C-7, 8), 50.3 (C-9), 36.7 (C-10), 21.2 (C-11), 39.9
(C-12), 56.9 (C-14), 24.5 (C-15), 28.4 (C-16), 56.2
(C-17), 12.1 (C-18), 19.6 (C-19), 36.3 (C-20), 18.9
(C-21), 34.1 (C-22), 26.2 (C-23), 46.0 (C-24), 29.3
(C-25), 20.0 (C-26), 19.2 (C-27), 23.2 (C-28), 12.0
(C-29). LA L-%¥ 5 CHR[A3]HRIE — 5, #MUEE N p-
Y]

WwEY) 8 AR, 20 TR CuHuO; 'H
NMR (CDCls, 600 MHz): § 5.35 (1H, s, H-6), 5.15
(1H, dd, J = 15.1, 8.7 Hz, H-22), 5.02 (1H, dd, J =
15.0, 8.9 Hz, H-23), 3.52 (1H, m, H-3); *C NMR
(CDCls, 150 MHz): § 37.4 (C-1), 32.1 (C-2), 72.0 (C-
3), 42.5 (C-4), 140.9 (C-5), 121.9 (C-6), 31.8 (C-7),
32.1 (C-8), 50.3 (C-9), 36.7 (C-10), 21.2 (C-11), 39.9
(C-12), 56.1 (C-14), 24.5 (C-15), 29.1 (C-16), 57.0
(C-17), 12.2 (C-18), 19.6 (C-19), 40.6 (C-20), 21.4
(C-21), 138.5 (C-22), 129.4 (C-23), 51.4 (C-24), 32.1
(C-25), 19.1 (C-26), 21.2 (C-27), 25.6 (C-28), 12.4
(C-29). UL EHUE 5 CHR[13]HRIE— 5, WX ENT
5 1

2 AR

KA FLLARIE TR NERR AR, I R A0
ZREIE TR E S E T 8 MUEY), B KT
K MR S EER, o nl LA OREE (1),
34- " FRILEHIR NG (2)s WIHERR 4 B8 (3). =.i5-
4,22-")%-3,6- i (4). & -4-1%-3,6-—fH (5). &
$%-3,6- 0 (6). p-Hr &l (7T EEE (8), AT
BIAMEIE XML T 5155, %A
BRI AR FHER (b HE . H SCikborE, KEfEnt:
HIARE (XD RIEE VR RAW 264.7 /g
ZHEE S A AR A B A MEEH (1Cs =
24.4 ug mL M, 34— IR 4HE ()1 N
SR FRACTEHNETR), 72N B IR RS2 2 20 B 1) i S5
3 R FP A R ) AR B R T e 2
@)X EE R V79 4Eiar H0, 15 577 A I Al i 5

1 1% DNA Bk i 24 BA ) 1 R, 5K -4-0-3,
6-—fd (5) A EKIEN, 43K N 6.5 mg L i Xt
S 3 P R ) R ik ) 48% 1T, K 4-3,6- T
()1 40 pg mL ™ T HA &3 17 IRk 24T 24 . P-
B 2 1 (MDR-Pgp) B 1 H13% 14, HAFE 7 & AH 2K
PEDR, g8 KW (YRS KB (8) A A LA FLAAL.
PR BRI IE [ 5 2 o 2 B 11200,
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