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Study on alkaloids from Catharanthus roseus
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Abstract: Objective To investigate the chemical constituents of the whole herb of Catharanthus roseus (L.) G. Don and evaluate
their antitumor activities. Methods The compounds were isolated and purified by silica gel column chromatography, ODS column
chromatography, and HPLC, and their structures were elucidated by NMR and HR-ESI-MS spectroscopic techniques. The antitumor
activities were assessed in vitro using the CCK-8 assay. Results Six alkaloids were obtained from the 95% ethanol extract of C.
roseus and identified as catharosine A (1a), 2,3,3a,5-tetrahydro-1H-benzo[d]pyrrolo[2,1-b][1,3]oxazin-1-one (1b), p-carboline-1-
carboxylic acid (2), l-acetyl-B-carboline (3), B-carboline alkaloid (4), 2-(2-methyl-3-en-2-yl)-1H-indole-3-carbaldehyde (5).
Conclusion Compound 1 was determined to be a pair of enantiomers, of which 1a was a new compound and named Catharosine A,
while compounds 1b, 2-5 were isolated from the genus Catharanthus for the first time. Moreover, compound 1b exhibited certain
inhibitory activity against T24 cells.
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tetrahydro-1H-benzo[d]pyrrolo[2,1-b][1,3]oxazin-1-one; 1-acetyl-B-carboline
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KA Catharanthus roseus (L.) G. Don NJAT
BEElL (Apocynaceae) KEALBHEY), REMAFRH
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FUIEFE, 7ESRE 6 MLAEY (B D, il
ENKEFELH A (catharosine A, 1a) . 2,3,3a,5-7
S-1H-ZE R[] g 5 [2,1-b][ 1,35 % B2-1-F (2,3,3a,5-
tetrahydro-1H-benzo[d|pyrrolo[2,1-b][1,3] oxazin-1-
one, 1b) . B-FRIk-1-#R (B-carboline-1-carboxylic
acid, 2) . 1-Z[%E-p-Hmk (1-acetyl-B-carboline,
3) . B-MEMRA M8 (p-carboline alkaloid, 4) . 2-(2-
FH 3 -3-45-2-38)-1H- 15| Wk -3- FH % [2-(2-methyl-3-en-
2-yl)-1H-indole-3-carbaldehyde, 5]. L &4 1 N 1 %}
XML, Hodr, (B 1a AFHLED), N
KHEIW A, (L&Y 1b. 2~5 BAE RN ZKE
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Fig. 1 Chemical structures of compounds 1a/1b—5

X (4 [ Bruker /A 7] ); HR-ESI-MS Jii 1% ( Agilent
6545 Q-TOF LC-MS); Shimadzu LC-20AT =} i % %
HPLC (HAREAT; 47#r2 HPLC-ECD (HA
JASCO A7) ; JASCO P-1500 AU[& — fiftfy (H
A JASCO 7)) ; JASCO P-2000 ZYjig Y it A ( H
A JASCO A#]) ; Spectrum Two ZLAMEIEAY (F14:
BIRBRAT]D) ; PerkinElmer 650 48 4G (H14:
PRIRER/A 7] ); Thermo % W REREAR X (Thermo A 7)),

YMC ODS-A fill & B 534 (250 mm X 10 mm,
5um); YMC ODS-A 7B i (150 mm X 4.6
mm, 5 um); YMC-Amylose-C Neo column £
A (250 mm X 4.6 mm, 5 pm); FE g (100~
200, 200~300 H, FH EEFN T s ODS A i
AL (60~80 um, HA YMC AF]); —HH K.
il OWE. HEE. BER OB (Orpral, i
%, vaBeRlF R AERARD); DMEM #5750
MG 4 MyE (fetal bovine serum, FBS, 3£ [H
Gibco A ] ); CCK-8 kA& ( LigRgR AR
AIRAFD. NG5 HCT116 Zif. A 45 i ix e
SW480 4 il . AATJE HepG2 4. A et T24
YHHE. FLARME MCF7 4ifiie. A\ 5 2 SiHa 41 i
AUNAE/NGH P iies AS49 4 g 2 1 v [8 R 2 B
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W pH2~3, DAEERR OBRZEEL 4 IR, 4319 BE TR LR
JERUK)Z . IKEZ NapCOsz I pH 9~10, LA &
HRE AR, 19 & (7349) « %0 4hE
R LTS B FE TR, 3R15 8 N4 (A~H) . 4%
B (7.29) £ ODS H#HFEBEME (20%~100%HEL) ,
5 8 MIE4H%r (B1~B8).B2(350.0 mg)4: Sephadex
LH-20 BERAE %502 7 N4 7> (B2a~B2h) ,
# B2d (67.8 mg) %4 HPLC (HE#-/K 55: 45, 7
mL/min) 4iitk, 52{LE 5 (tr=38.0 min, 6.1
mg) fl 3(tr=56.0 min, 4.3 mg) . JEiL 4% HPLC
(HEE-7K 50 : 50, 7 mL/min) %413 B2h (67.8 mg)
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AT, BEMAEY 1 (1r=239.0 min, 5.6 mg) .
4 (tg=54.0 min, 3.4mg) f1 2 (tc=31.0min, 3.5mg) .
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B, 2 10%FBS. 1%L DMEM % RPMI
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65%fil & FE . BEJE 2 B AAAS [FREE (0. 2.5 5.
10+ 20+ 40 pmol/L) WA ek FEir £ AL 2, i
H 48 ho BFLEIA 10 b MTT B, 2k8mE
46 h Ja 7 XRi7%E, A 100 pb DMSO &% 10
min {8 45 . T 570 nm ARG (A) 14,
DL 630 nm AZ LK, e &FL AE. ot
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F15%5 [on8.22 (1H, d,J=8.2Hz),7.26 (1H, m), 7.13
(2H, overlapped)], 3 ™I HFE i 755 [6n5.07 (1H,
d,J=15.2Hz),4.92 (1H, d,J=15.2 Hz), 2.62 (2H, m),
2.53 (1H, m), 2.01 (1H, m)] 1 1 MREIE [on5.36
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SR EY) 135G 11 MRS, B 1 AR
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3 AR TR (S)-1a (KFBFEFETL A) FI(R)-
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[1,3]oxazin-1-one)”l, £ SciFinder $(#i/Ef 2, 1k
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Table 1 'H- and '*C-NMR data for compound 1 (600/150

MHz, CD;0D)
[JA o Jdc
2 174.4
3 2.62(m) 30.9
4 253 (m), 2.01 (m) 25.7
5 5.36(dd,J=6.7,5.4 Hz) 89.0
7 507(d J=152Hz),492(d, J=152Hz)  69.0
8 125.6
9 7.13 (overlapped) 125.7
10 7.13 (overlapped) 125.8
11 7.26 (m) 128.3
12 8.22(d,J=8.2Hz) 120.3
13 135.3
0
0N
— 'H-'TH COsY
0
-~ HMBC

2 L&Y 1 %% 'H-"H COSY 1 HMBC %
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EY) 2: FHEMAK, 71N CiHsN,0,. 'H-
NMR (400 MHz, CD;0OD) ¢: 8.48 (1H, d, J= 5.2 Hz,
H-4), 8.45 (1H, d, J = 5.2 Hz, H-3), 8.32 (1H, d, J =
7.9 Hz, H-5), 7.84 (1H, d, J= 8.2 Hz, H-8), 7.63 (1H,
t, J=7.3 Hz, H-6), 7.32 (1H, t, J = 7.3 Hz, H-7):
13C- NMR (150 MHz, CD;OD) d: 165.6 (C-10),
141.9 (C-1), 135.5 (C-8a), 135.4 (C-3), 131.5 (C-8b),
130.7 (C-5a), 129.3 (C-6), 122.0 (C-5), 120.1 (C-7),
119.9 (C-4a), 118.4 (C-4), 113.1 (C-8). LI L%k 5
SCHRF T AH — 8, W% e A A ) 2 0N B-carboline-
1-carboxylic acid.

WEY 3. wE AR, 73708 CisHioN2O-.
'H-NMR (400 MHz, CD3;OD) 6: 8.46 (1H, d, J = 5.0
Hz, H-3), 8.30 (1H, d, J = 5.0 Hz, H-4), 8.22 (1H d,
J=17.9 Hz, H-5), 7.70 (1H, d, J = 8.3 Hz, H-8), 7.59
(1H, t, J=17.7 Hz, H-7), 7.31 (1H, t, J = 7.5 Hz, H-6),
2.82 (3H, s, H-11); 3C-NMR (150 MHz, CD;OD) 6:
203.2 (C-10), 143.5 (C-8a), 138.6 (C-3), 137.2 (C-1),
136.2 (C-8b), 133.3 (C-4a), 130.3 (C-7), 122.7 (C-5),
121.6 (C-5a, 6), 120.3 (C-4), 113.5 (C-8), 26.1 (C-
11). VA E#R 5 SCifikiE — 50, S EhEY 3
A 1-acetyl-B-carboline.

E 4: REOE & (FED, 5108
Ci3H1oN202. 'H-NMR (400 MHz, CD;0D) §: 8.43
(1H, d, J= 5.0 Hz, H-3), 8.34 (1H, d, J = 5.0 Hz, H-4),
8.24 (1H, d, J= 8.0 Hz, H-5), 7.73 (1H, d, J = 8.0 Hz,
H-8), 7.62 (1H, t, J= 8.0 Hz, H-7), 7.33 (1H, t, J = 8.0
Hz, H-6), 4.12 (3H, s, OMe); 3C-NMR (600 MHz,
CD;0D) ¢: 167.2 (C-10), 143.3 (C-1), 138.8 (C-3),
137.8 (C-8a), 133.6 (C-8b), 130.7 (C-5a), 130.5 (C-6),
122.8 (C-5), 121.7 (C-7), 121.7 (C-4a), 120.0 (C-4),
113.5 (C-8), 53.0 (CO:Me). DL 5 Sk fRiE —
00, W e AW 4 SN B-carboline alkaloid.

&Y 5. mEgE (FEED, 417N
CisHisNO. 'H-NMR (600 MHz, CDCl3) 6: 10.47 (1H,
s, H-10), 8.36 (1H, d, J = 7.2 Hz, H-4), 7.36 (1H, dd,
J=172,13Hz,H-7),7.28 (1H, dd, /= 7.2, 1.3 Hz, H-
5), 7.25 (1H, m, H-6), 6.23 (1H, dd, J=17.5, 11.0 Hz,
H-12a), 5.31 (1H, d, J = 17.5 Hz, H-13b), 5.28 (1H, d,
J=11.0 Hz, H-13a), 1.68 (6H, s, H-14, 15); *C-NMR
(150 MHz, CDCls) 8: 186.6 (C-10), 154.7 (C-2), 145.0
(C-12), 133.8 (C-8), 127.4 (C-9), 123.7 (C-6), 123.2
(C-5),122.2 (C-4), 114.3 (C-13), 114.1 (C-3), 110.9 (C-

7), 39.9 (C-11), 29.0 (C-14, 15). VL X 5 C vk
E—F, WEEEWEY) 5 N 2-(2-methyl-3-en-2-
yl)-1H-indole-3-carbaldehyde .
3.2 IPhETEM

AHF TR CCK-8 vEXT T3 AE % (1a/1b~
5) 1E 7 PR 40 Mk a0 B B S 1 AT T VR
FHUMRFCIEE AP X R . 45 R EoR, (L&D 1b
X T24 ZH T H & R 3mskI /E FH (38.24+£0.64)
umol/L]. TWi#kICIATF(E T24 ZifMH 1 1Cso fH N
(14.76 £0.78) umol/L . H A4k &0 78 Bl (1) 44 g
PR 84 B33 (1C50>50 umol/L)
4 Tig

MEFRIE T AT 95% LRI 4 5
23] 6 NMEYITE (1a/1b~5), Hr k&4 1a N
WEY . WA WA AT AR MU S VR
SERETMEEY) 1b RIH — e MHEIEH . A5
AMUFEE T KBRS, WA
JoR SR K — 2 B 25 TR AR T B SR
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