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Abstract: Catharanthus roseus (L.) G. Don is a plant of the Catharanthus genus of Apocynaceae which has
been reported to have therapeutic effects of detoxication and anticancer. In order to further study the alkaloid
constituents of C. roseus, the aerial parts of the plant were extracted with 95% EtOH, and then treated with
2% H,SO,4 and NH;-H,O to obtain total alkaloids. The total alkaloids were separated and purified by column
chromatography over silica gel and prepared by high performance liquid chromatography (HPLC). Their
structures were elucidated on the basis of physicochemical properties and spectral data. A new alkaloid together
with five known compounds were isolated and identified as vindolinine B (1), lochnericine (2), horhammericine (3),
vindorosine (4), vindoline (5), and coronaridine (6). Compound 1 is a new compound and named as vindolinine B.
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Figure 1 Chemical structure and key HMBC correlations of 1

Table 1 NMR data of compound 1 (CDCls)

Position  dc¢ Sy (J in Hz) HMBC
2 805 - -
3 1654 - -
5 492  4.43-4.45(1H)" C-3,7,21
- 3.61-3.63 (1H)" C-6
6 358 1.91-1.93 (1H)" -
- 1.55-1.57 (1H)" C-7,8,21
7 582 - -
8 1355 - -
9 1253 7.11-7.13 (1H)* C-7,11,13
10 1225 7.22-7.24 (1H)" C-8, 12
11 129.0  7.25-7.27 (1H)" C-9, 13
12 109.5  7.22-7.24 (1H)" C-8, 10
13 1418 - -
14 50.6  3.47(1H,d, 4.0) C-3,20
15 527  3.40(1H,d, 4.0) C-3,19
16 416 433 (1H,dd, 11.8,7.6) C-2,7,17,22
17 282 2.08-2.10 (1H, m) C-2,15,16,19,21,22
- 1.85-1.87 (1H, m) C-2,16, 19,20, 21,22
18 95  0.75(3H,d,7.2) C-2,19,20
19 521  297(1H,q,7.2) C-2,7,16,17,18, 21
20 477 - -
21 65.6  4.45(1H,s) C-3,7,8,17,19
22 1724 - -
23 521  3.64 (3H,s) c-22
24 1577 9.11 (1H, s) C-2,13

“Overlapped signals were reported without designating multiplicity
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I (120 g)o WU EVITR 60 g SRS, LA
A -FHEEELE (1001 0—10: 1) YEMAE 12 N
(Fr.1~12), Fr.2 #4> (8 g) 4 ODS M R AE (i,
PLHEE-7K (50%— 100%) F6 B PEME, 80% 3t [Tt 3 43
(2 g) LWl RS EISAO B ELEY 1 (12
mg). 2 (23 mg). 3 (20 mg) 16 (28 mg). Fr.5 %
(15 g) Stk tant, DI Cki-ZR 4l (10 0—
1:1) BREEVENAS 2L EY 4 (25 mg) 15 (58 mg).
2 HHWETE

WwEY 1 Itk R (FE), mp 156~158 C,
[als +6.4 (c 0.19, CHCL3); KBil, 2 % FHE; UV (CHCL3)
Amax (log €): 254 (3.6), 292 (3.2) nm; IR (KBr) o,y
3443,2 955, 1730, 1 669, 1 593, 1 489, 1 360, 1 230,
755 cm '. HR-ESI-MS (m/z: 393.146 2 [M—H] ", calcd.
for C5,H,N,Os, 393.145 6); 'H Al '*C NMR %45 0.3 1.

&Y 2 ek (FEE), mp 186~188 C, [als
—-44.9 (¢ 0.31, MeOH); KBil, Jx W BHE; UV (MeOH)
Jmax (l0g €): 208 (3.3), 226 (3.3), 299 (3.3), 326 (3.3) nm;
IR (KBI) 0pax: 3 363, 2 965, 2 805, 1 665, 1 604, 1 464,
1 234, 1 114, 758 ecm'; ESI-MS m/z: 353 [M+H]".
'H NMR (400 MHz, CDCl;) §: 8.93 (1H, s, NH), 7.15
(1H, d, J=7.4 Hz, H-9), 7.13 (1H, t, J = 6.9 Hz, H-11),
6.85 (1H, t, J= 7.4 Hz, H-10), 6.80 (1H, d, J= 7.6 Hz,
H-12), 3.79 (3H, s, OCH3), 3.50~3.52 (2H, m, H-3,
H-14), 3.10 (1H, d, J = 3.2 Hz, H-15), 2.86~2.88 (2H,
m, H-3, H-5), 2.56~2.58 (1H, m, H-17), 2.44~2.46
(3H, m, H-5, H-17, H-21), 1.94~1.96 (1H, m, H-6),
1.65 (1H, dd, J = 11.6, 4.0 Hz, H-6), 1.10~1.12 (1H,
m, H-19), 0.90~0.91 (1H, m, H-19), 0.74 (3H, t, J =
7.4 Hz, H-18). "“C NMR (100 MHz, CDCl;) é: 167.7
(C-2), 50.1 (C-3), 50.6 (C-5), 44.7 (C-6), 54.9 (C-7),
137.5 (C-8), 121.4 (C-9), 120.7 (C-10), 127.7 (C-11),
109.4 (C-12), 143.0 (C-13), 53.9 (C-14), 57.2 (C-15),
90.7 (C-16), 23.3 (C-17), 7.2 (C-18), 24.4 (C-19), 41.0
(C-20), 67.5 (C-21), 168.8 (COOCHj3), 51.0 (COOCH5).
DL b B 5 Se kAR IE 16 lochnericine™ Y—3%, #iE ik
A1) 2 N lochnericine.

&3 sk sy (PR, mp 147~149 C, [l
-16.4 (¢ 0.76, MeOH); KBil, Jx N BHE; UV (MeOH)
Amax (10g €): 209 (3.7), 298 (3.5), 329 (3.6) nm; IR (KBr)
Omax: 3 421, 1 606, 1 465, 1 236, 1 108, 757 cm';
ESI-MS m/z: 369 [M+H]". '"H NMR (400 MHz, CDCl5)
5: 8.89 (1H, s, NH), 7.21 (1H, d, J = 7.4 Hz, H-9), 7.11
(1H, td, J=7.7, 1.0 Hz, H-11), 6.88 (1H, td, J= 7.4, 1.0
Hz, H-10), 6.79 (1H, d, J= 7.7 Hz, H-12), 3.79 (3H, s,

OCH;), 3.50~3.52 (1H, m, H-3), 3.43~3.45 (1H, m,
H-14), 3.35 (1H, br s, H-19), 3.25 (1H, s, H-21), 3.22~
3.24 (1H, m, H-15), 2.90~2.92 (2H, m, H-3, H-5,
H-17), 2.86~2.88 (1H, m, H-17), 2.50~2.52 (1H, m,
H-5), 1.96~1.98 (1H, m, H-6), 1.76 (1H, dd, J = 11.5,
4.4 Hz, H-6), 1.15 (3H, d, J = 6.6 Hz, H-18). "*C NMR
(100 MHz, CDCly) d: 167.5 (C-2), 49.9 (C-3), 50.6
(C-5), 44.9 (C-6), 55.2 (C-7), 137.1 (C-8), 121.5 (C-9),
121.2 (C-10), 127.9 (C-11), 109.5 (C-12), 142.8 (C-13),
51.2 (C-14), 56.1 (C-15), 89.9 (C-16), 24.7 (C-17), 18.4
(C-18), 69.2 (C-19), 44.1 (C-20), 62.6 (C-21), 168.3
(COOCHj3), 51.1 (COOCH;). DA _b#¥E 55 Sk i 11
horhammericine®™ %%, & 4k&4 3 A horhammericine .

&4 AL (FEE, mp 203~205 °C, [l
-37.6 (¢ 0.45, MeOH); KBil, Jx W BHE; UV (MeOH)
Amax (Iog €): 211 (4.0), 251 (3.7), 304 (3.3) nm; IR (KBr)
Umax: 3 445,2 959, 1738, 1 603, 1 489, 1 236, 746 cm '
ESI-MS m/z: 427 [M+H]". '"H NMR (400 MHz, CDCl;)
5:7.12 (1H, td, J= 8.2, 1.2 Hz, H-11), 7.00 (1H, dd, J =
8.2, 0.9 Hz, H-9), 6.73 (1H, td, J = 8.2, 0.9 Hz, H-10),
6.49 (1H, d, J = 8.2 Hz, H-12), 5.82~5.84 (1H, m,
H-14), 5.48 (1H, s, H-17), 5.21 (1H, dt, J = 10.1, 2.2
Hz, H-15), 3.79 (3H, s, OCH;), 3.73 (1H, s, H-2),
3.46~3.48 (1H, m, H-3), 3.41~3.42 (1H, m, H-5),
2.80 (1H, dt, J=16.0, 2.1 Hz, H-3), 2.68 (1H, s, H-21),
2.68 (3H, s, NCH3), 2.50~2.52 (1H, m, H-5), 2.33~
2.34 (2H, m, H-6), 2.07 (3H, s, OOCCHj3), 1.63~1.65
(1H, m, H-19), 1.06~1.08 (1H, m, H-19), 0.45 (3H, t,
J=17.4 Hz, H-18). *C NMR (100 MHz, CDCl;) §: 82.8
(C-2), 51.0 (C-3), 52.1 (C-5), 44.2 (C-6), 53.3 (C-7),
132.9 (C-8), 122.3 (C-9), 119.2 (C-10), 128.9 (C-11),
109.4 (C-12), 152.4 (C-13), 124.0 (C-14), 130.3 (C-15),
79.5 (C-16), 76.3 (C-17), 7.5 (C-18), 30.8 (C-19), 42.9
(C-20), 67.3 (C-21), 170.7 (OOCCH3), 21.0 (OOCCH3),
171.9 (COOCH3), 52.1 (COOCH3), 38.4 (NCH3). DL E
B 5 SCHRIRE 1 vindorosine!®— 3, #iELEW) 4
4 vindorosine.

eSS otk (FEE), mp 175~177 C, [als
—6.6 (¢ 0.45, MeOH); KBil, Jx W [H?%; UV (MeOH)
Jmax (l0g €)1 218 (3.3), 252 (2.9), 304 (2.8) nm; IR (KBr)
Umax: 2 961, 1735, 1 609, 1 500, 1434, 1 240, 741 cm';
ESI-MS m/z: 457 [M+H]". '"H NMR (400 MHz, CDCl5)
5: 6.87 (1H, d, J = 8.2 Hz, H-9), 6.27 (1H, dd, J = 8.2,
2.2 Hz, H-10), 6.06 (1H, d, J = 2.2 Hz, H-12), 5.81~
5.83 (1H, m, H-14), 5.43 (1H, s, H-17), 5.22 (1H, d, J =
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10.2 Hz, H-15), 3.76 (6H, s, COOCH;, OCH;), 3.72
(1H, s, H-2), 3.45 (1H, dd, J = 4.8, 1.5 Hz, H-3), 3.40~
3.42 (1H, m, H-5), 2.82 (1H, dd, J = 4.8, 1.5 Hz, H-3),
2.65 (3H, s, NCH3), 2.64 (1H, s, H-21), 2.50~2.52 (1H,
m, H-5), 2.31~2.33 (1H, m, H-6), 2.26~2.28 (IH,
m, H-6), 2.05 (3H, s, OOCCHj3), 1.61~1.63 (1H, m,
H-19), 1.12~1.14 (1H, m, H-19), 0.47 (3H, t, J = 7.4
Hz, H-18). "*C NMR (100 MHz, CDCl;) J: 83.4 (C-2),
51.0 (C-3), 51.9 (C-5), 44.0 (C-6), 52.8 (C-7), 125.0
(C-8), 122.6 (C-9), 104.6 (C-10), 161.1 (C-11), 95.8
(C-12), 153.7 (C-13), 124.0 (C-14), 130.5 (C-15), 79.6
(C-16), 76.4 (C-17), 7.6 (C-18), 30.8 (C-19), 42.9
(C-20), 67.0 (C-21), 170.7 (OOCCHs3), 20.6 (OOCCH3),
171.9 (COOCHj3), 52.1 (COOCH;), 38.2 (NCH3), 55.3
(OCH)o LA 35 55 SR IE 1 vindoline!'—5, #ff
EHEY) 5 2 vindoline.

tEY 6 REEHRAR (TR, mp 208~210 C,
[a]s —7.8 (c 0.32, MeOH); KBil, < M. BH; UV (MeOH)
Amax (log €): 232 (3.1), 276 (3.1) nm; IR (KBr) oy,
3735, 3 421, 2 953, 1 732, 1 648, 1 457, 1 243, 669
cm '; ESI-MS m/z: 339 [M+H]". '"H NMR (400 MHz,
CDCly) 6: 7.87 (1H, s, NH), 7.49 (1H, d, J = 7.8 Hz,
H-9), 7.26 (1H, d, J = 7.8 Hz, H-12), 7.16 (1H, td, J =
7.8, 0.9 Hz, H-11), 7.10 (1H, td, J = 7.8, 0.9 Hz, H-10),
3.73 (3H, s, OCH3), 3.59 (1H, br s, H-21), 3.41~3.43
(1H, m, H-3), 3.21~3.23 (1H, m, H-3), 3.18~3.20 (1H,
m, H-6), 3.03~3.05 (1H, m, H-6), 2.91~2.93 (1H, m,
H-5), 2.82 (1H, d, J = 8.5 Hz, H-5 ), 2.60 (1H, dd, J =
13.8, 2.3 Hz, H-17), 1.94 (1H, dd, J = 14.6, 2.3 Hz,
H-17), 1.90 (1H, br s, H-14), 1.72~1.74 (1H, m, H-15),
1.60~1.62 (1H, m, H-19), 1.46~1.48 (1H, m, H-15,
H-19), 1.34~1.36 (1H, m, H-20), 0.92 (3H, t, J = 7.4
Hz, H-18). >C NMR (100 MHz, CDCl5) 6: 136.9 (C-2),
53.5 (C-3), 51.9 (C-5), 22.4 (C-6), 110.6 (C-7), 129.1

(C-8), 118.7 (C-9), 119.5 (C-10), 122.2 (C-11), 110.6
(C-12), 135.8 (C-13), 27.7 (C-14), 32.4 (C-15), 55.4
(C-16), 36.8 (C-17), 11.9 (C-18), 27.1 (C-19), 39.4
(C-20), 57.8 (C-21), 176.0 (COOCHs), 52.8 (COOCHL).
DL $ 45 15 SCRRIRIE 1Y) coronaridine™ —2, 2 1k

4% 6l coronaridine.
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