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Chemical Constituents from the Roots of Nothapodytes pittosporoides
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Abstract : Fourteen compounds were isolated and purified from the roots of Nothapodytes pittosporoides by column chro-
matography on silica gel,MCI and Sephadex LH-20. Their structures were elucidated as B-sitosterol (1) , 8-daucosterol
(2) ,7-o0x0-B-sitosterol (3 ) , B-sitosteryl-3-0-B-D-glucopyranoside-2'-O-palmitate (4 ) , 5« , 68-dihydroxydaucosterol (5) ,
lupeol (6) , 3-acetoxy-12-oleanen-28-o0l (7 ) , camptothecin ( 8) , 9-methoxy-camptothecin (9 ) , 10-hydroxy-camptothecin
(10) ,9-methoxy-mappicine-20-0-8-D-glucopyranoside (11) , mappicine-20-0-8-D-glucopyranoside (12 ) , (3S) -pumilo-
side(13),(-)-(3S)-1,2,3,4- tetrahydro-B-carboline-3-carboxylic acid(14). Compounds 1-7,9-14 were obtained from

this plant for the first time.
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AR SO By L AR A A 27 oy AT TR, 20
YIET 14 MEEY, Ho 5 A 8RR, 2 A
N =MLY T A A Y. 53 B4
HEE(L) ,B-M1% M (2),7-H3-B-4 H B (3) , B-
sitosteryl-3-0-B-D-glucopyranoside-2'-O-palmitate ( 4 ),
Sa,68- "R E M (5), P ERE(6),3-L
SAIE-12-FF BUR AR -28 B2 (7) , E W8 (8) ,9-H1 3k
FATR(9) , 10-F2 LB E B A (10 ) , 9-methoxy-map-
picine-20-0-B-D-glucopyranoside (11 ) , mappicine-20-
0-B-D-glucopyranoside (12) , (3S) -pumiloside (13 ) ,
(-)-(38)-1,2,3 ,4- tetrahydro-B-carboline-3-carboxyl-
ic acid(14) , tELEW 1 ~7.9 ~ 14 Jy IR Wi
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s R AE XTRC-1 I GO o I A8 3000 5 5 A%
3R 3% ] Bruker AV400, DRX-500 } Avance -
600 T 4% i L 4R A0 2 , TMS & b5 EI-MS ]
Waters AutoSpec Premier P776 XN 3 ££ = i J R o i
G 5E 5 41 JZ AT REAE (200 ~300 H ) Ky J= b it i
(GF,s,) ¥ B P L T A s MCIL g H A =35
feiptk A sk kAR s BERM BT GE Healtheare 1)
Sephadex LH 20, It A HLIFH1 R 23 A4l

I, by K ( Nothapodytes pittosporoides ) #8 F 2011
£ 10 7R TR 2 RURVEL , I iy o R 2 B 7 AU
BRI E R R R 5T S, bR AS A2 TCAE T
b7 BE PG XU N Pt A ) el [ 2 9 2H S B %
2 REBESE

W S AR T By i, FREE TS 84 kg, ] 90%
AR AR A B 3 W (4,3,3 h) o H TSR0, Ik
Jde A U BHR T 4752 ¢, RS IBUH 4252 g0 %
BB PR 8 A i B8 5 MR T ok (5845 LB T
P AR, A Y5 0] 5 2 B 3, 459 3] A0 il g 2 MR )
107 g, AOTAEHY) 145 ¢, IE T BEAEHY) 622 g, A
MK > 2 Bk AT (200 ~ 300 H ) JZAT, LAA i k-
PR AR B (100: 0,90: 10,80: 20,60: 40,50: 50,0
1100) 15NN KL A (A1-A6) ; A2 B RERAT E AT
(I E - R A6 B2 Ve ) A1 Sephadex LH-20 (4475 -
FH BRI ) 2tidk, 15 204 54 6 (52 mg) ,7 (46 mg) ;
A4 2 52 1k AL JZ A AT Sephadex LH-20 ((54.475-H
BRI A4k, 73 B4 &) 5 (56 mg) o EAF R4
FERCAE (200 ~300 H ) )27, LU i Bt -l (90: 10,
70:30,60: 40,50: 50,30:70,10: 90) £f B e, 15 5]
NI (B1-B6) 3 Bl 25k iR A )2 47 (il ik -TH
T Aefs FEE R 0 ), HG o B8 — > 2HL 05 (5% P - ¥t T )
L HTHEE Y 1(800 mg) ;B2 22 [ B2 Rk ICHE 2
Al Sephadex LH-20 Zif, 13 5fL-54) 2(75 mg) ,3
(52 mg) ,4(33 mg) ;B3 1 BS #5348 0 B AL AL 2
Hr MCI, F 45 5 Fl Sephadex LH-20 #lifl, A B3 K53
FHEI A4 8(900 mg) 9(560 mg) ,BS WAL
B 11(8 mg) o IE T EEARIT b RAL i 23 B , 3931)
L 10% 30% 50% 80% 95% .41 1) H I/ 7K ¥ W
PR TR A B Y A 1) 7S A 247 ( C1-C6) 5 C3 4 48
MCI 4% JZ#H7Fl Sephadex LH-20 4k, 15 21644 12

(67 mg) ,14(46 mg) ; C4 25 MCI ¥ 2 Hr 5 45 & Al
Sephadex LH-20 #fift,, 15 2|1k 5 %) 10 (45 mg) ,13
(75 mg) .

3 ZEHMETE

LEW1 s (A ,mp. 136 ~138 C,
S FRHK CpH, 0, H'H NMR E S B-45 B
PR R 58 2 —50, TLC b W BE A0 B & 8 (Y A
[F], 5 B-4% B at IR A 18 SO T B, BT UL &
W1 %N -4 B

wEw2 HEemAR(HEE) ,mp. 283 ~284 C,
4 F 30N C5Hg 050 H'H NMR i 5 B-#A% b ¥
HIFRUERI S 52 4 — 3, TLC b [ BE A7 8 % (a3
A, 5 G- DRI SR A0 SO TR, Br )
&Y 2 %R B- I M

LEWMI HEmARHE) ,mp. 120 ~123 C,
TRk CuH,0,,'"H NMR ( CDCL, , 400 MHz) §:
0.68(3H,s,H-18),0.92(3H,d, J=6.3 Hz,H21),
1.20(3H,s,H-19),2.03 (1H,d, J =12.6 Hz, H-
12b),2.24(1H,t,J =11.2 Hz,H-8) ,2.51 (1H,d,J
=10.8 Hz,H4a),3.68(1H,t,J =11.0 Hz,H-3),
5.69(1H,s, H-6) ;" C NMR (CDCl,, 100 MHz) §:
11.93(C-18,C29),17.27 (C-19),18.88 (C-21),
18.98(C-26),19.78 (C27),21.17 (C-11),22.98
(C-28),25.97(C-23),26.29(C-15) ,28.53(C-16) ,
29.03(C-25),31.13(C-2),33.87(C-22),36.05( C-
20),36.28 (C-1),38.24 (C-10),38.63 (C-12),
41.75(C4),43.04(C-13),45.36(C-8) ,45.74(C-
24),49.85(C9,C-14) ,54.62(C-17),70. 48 (C-3),
126.08(C-6),165.11(C-5),202.40(C-7) , Lk %k
55k R — B B E A 3 N T-B 8-
A HI B,

LEW4 HETEEH A, mp. 151 ~ 154 C,
5+ R m C, Hy O, EI-MS m/z: 414 [ M-CH,
(CH,),,COO0C,H,,0,]1",256[ C,,H,,0,]",239[ C,;
H;, CO] " 129,73 7% Jy W rh i R 91 04 5 A AR IR K-
MS &3 — 30, BoR & A AR ER . 'H NMR (CDCly,
400 MHz) §:0.88 (3H, m, H21),0.94 (3H, s, H-
19),1.21 (18H, br s, H-5" ~ 13"),3.27 (1H, m, H-
3),5.29(1H,s,H-6);"” C NMR ( CDCL,, 100 MHz)
5:11.71(C-18),11.80(C-29),18.65(C-21),18. 88
(C-26),19.22(C-19),19.66( C-27) ,20.97(C-11),
22.92(C-28),24.19 (C-15),26.08 (C-23),28.13
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(C-16),29.00 (C-25),29.61 (C-2),31.73(C-8),
31.83(C-7),33.80(C-22),36.08(C-20),36.53(C-
10),37.19(C-1),38.75(C4) ,39.68(C-12) ,42.20
(C-13),45.65(C-24),50.05(C9),56.10(C-17),
56.67(C-14),79.72 (C-3),121.81 (C-6), 140. 30
(C-5),63.83(C-6"),70.48 (C4"),73.15(C-2"),
73.48 (C-5"),76.26 (C-3"),101.24 (C-1"), 13.98
(C-16"),22.58 (C-15"),24.98 (C-3") ,29.72 (C4"
~C-13"),29.77 (C-14") ,34.19 (C-2") , 173.94 ( C-
17) o DA 5 S0k R — 80 s etk A 4
B-sitosteryl-3-0-B-D-glucopyranoside-2'-O-palmitate .

wEWmSs HEKAR(HE),mp. 296 ~298 C,
7Rk Cy Hy, Ogo'H NMR ( C;D,N, 600 MHz)
5:".73(3H,s, H-18),0.83-0.90 (9H, m, H-26,27,
29),0.99(3H,m,H-21) ,2.51(1H,dd,J=4.5,12.7
Hz,H4b),2.96 (1H,m,H4a) ,4.17 (1H, br s, H-
6),5.68 (1H,s,H-3),3.76 (1H, m, H-5"), 4. 08
(1H,m,H-2"),4.22(1H,t,J/ =9.0 Hz,H4") ,4.42
(1H,dd,J=5.1,11.9 Hz,H-6'b) ,4.52(1H,dd,J =
2.2,11.9 Hz,H-6"a) ,4.98 (1H,d,J =7.7 Hz, H-
1');"C NMR(C,D,N, 150 MHz) §:12.61(C-29),
12.83(C-18),17.49 (C-19),19.45 (C-21),19.67
(C-26),20.47(C-27),22.16(C-11) ,23.80(C-28) ,
25.13(C-15),26.84 (C-23),29.15(C-16),29.85
(C-25),30.31(C-2),31.66(C-8),33.54 (C-1),
34.64(C-22),36.11(C-7),37.02(C-20),39.09( C-
4),39.63 (C-10),41.06 (C-12),43.49 (C-13),
46.26(C-9) ,46.47(C-24) ,56.98(C-14) ,57.03 (C-
17),75.40(C-3),75.99(C-5),76.80(C-6),63. 16
(C-6"),71.98(C4"),75.80(C-2"),78.85(C-5"),
79.08(C-3"),102.67(C-1") o DA b-¥udfi 530k i
E—3 MR EREY S R Sa,68-—FE IS b
Ho

wawe HEEHIRES & (AR ), mp. 215 ~
216 C, 7+ X K C,y Hy, O,'H NMR ( CDCIL, , 400
MHz)§:0. 76 (3H,s,H-24) ,0. 78(3H,s,H-28) ,0. 82
(3H,s,H-25),0.94 (3H,s,H-27),0.96 (3H, s, H-
23),1.02(3H,s,H-26),1.68 (3H,s, H-30),3.19
(1H,dd,J =11.1,4.8 Hz,H-3),4.56 (1H, s, H-
29a),4.68 (1H, s, H-29b) ;" C NMR ( CDCl,, 100
MHz) 6.14.50(C-27),15.34(C-24),15.93(C-26) ,
16.10(C-25),17.96(C-28),18.27(C-6),19.26(C-
30),20.87 (C-11),25.07 (C-12),27.36 (C-15),

27.39(C-2),27.95(C-23),29. 68 ( C-21) ,34.21(C-
7),35.53(C-16),37.11 (C-10),37.98 (C-13),
38.64(C-1),38.82(C4),39.96(C-22),40.77 (C-
8),42.78 (C-14),42.96 (C-17),47.95 (C-19),
48.28(C-18),50.37(C9),55.23(C-5),78.97 (C-
3),109.30(C-29),150.98 (C20), LI F¥E5E
Bk R — B S LA 6 PR

LEWMT Bags(NE), 551X C,Hy,
0,,'H NMR(CDCl,,400 Hz)8:0.94 (3H,s,H-27),
0.96(3H,s,H23),1.16(9H,s,30),2.05(3H,s,
CH,C00),3.21 (1H,d,J =10.9 Hz, H-28a),3.55
(1H,d,J =10.9 Hz, H-28b),4.49 (1H, m, H-3),
5.19(1H,br s, H-12) ;" C NMR ( CDCI,, 100 MHz)
5:15.55(C-25),16.66(C-24) ,16.66(C-26),18. 18
(C-6),21.32(CH,C=0,),21.90(C-16) ,23. 48 (C-
2,C-11,C-22),23.54(C-29),25.46 (C-15) ,25. 86
(C-27),27.98(C-23),30.92(C-20),32.43(C-7),
33.16(C-30),34.01 (C-21),36.89 (C-10),37.66
(C4),38.20(C-1),39.73(C-8),41.65(C-17),
42.28(C-18) ,46.34(C-19),47.43(C9),51.07(C-
14),55.17 ( C-50, 69.70 ( C28 ), 80.86 ( C-3),
122.23(C-12),144.16(C-13) ,171.06(C =0), LA
Bl S Sk R — R, MO E R A T N 3-2
Tk S Bk -12-FFHIUR M 28

&8 A (FE45) , mp. 265 ~ 270
C,45 3 H C,yH, N,0,,'H NMR ( DMSO, 400
MHz) §:0.88(3H,t,J =7.0 Hz,H-18),1.86(2H,
m,H-19),5.27 (2H, s, H-5),5.42 (2H, s, H-17) ,
7.34(1H,s,H-14),7.70(1H,t,J =7.6 Hz,H-10) ,
7.85(1H,t,J =7.5 Hz,H-11),8. 11 (1H,d,J =8. 1
Hz,H9),8.16(1H,d,J =8.4 Hz,H-12) ,8. 68 (1H,
s,H-7);”C NMR(DMSO,100 MHz) §:7. 82(C-18),
30.29(C-19),50.27(C-5),65.29(C-17) ,72.42(C-
20),96.74(C-14),119.10(C-16) ,127.70 (C-10) ,
127.98(C-8),128.54(C9),129.06( C-12),129. 87
(C-6),130.43(C-11),131.59(C-7),145.51(C-3),
147.94 (C-13), 150.03 ( C-15), 152.58 ( C2),
156.86( C-16a),172.54 (C-21), LI I ¥ ¥ 5
Bk R — B U E R 8 N EA TR

wEW9 WA (E A5, mp. 255 ~ 260
CHrF3Hk C,yHgN,0, ,'H NMR(DMSO0,500 MHz)
5:0.87(3H,t,J =7.3 Hz,H-18),1.86 (2H, m, H-
19),4.03 (3H,s,0CH,),5.24 (2H,s, H-5),5.42
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(2H,s,H-17),6.54 (1H,s,0H) ,7.15(1H,d, J =
7.6 Hz,H-10) ,7.31(1H,s,H-14) ,7.71(1H,d, ] =
8.5 Hz,H-12),7.76 (1H, m,H-11) ,8. 84 (1H,s, H-
7);"” C NMR ( DMSO, 125 MHz) §:7.70 ( C-18),
30.38(C-19),50.44 (C-5),56.14 (OCH,) , 65.25
(C-17),72.34 (C-20),96.72 (C-14),105.95 ( C-
10),119.03(C-16),120.09(C-8),121.02(C-12),
126.02(C-7),129.07(C-6),130.58 (C-11) ,145. 47
(C-3),148.78 (C-13),149.95 (C-15),152. 64 ( C-
2),154.90(C9),156.84 (C-16a),172.39(C-21),
LB 5 Semkaan Y — 8 MOE RS 9 o 9-
H S S A

EW 10 EEOK K, 7 FXH CyHy
N,0,.'H NMR(DMSO,400 MHz)§:0.86(3H,t,J =
7.1 Hz,H-18) ,1.84(2H, m,H-19),5. 21 (2H, s, H-
5),5.39(2H,s,H-17),7.24(1H,s,H-14) ,7.26(s,
1H,H9),7.40(1H,d,J=9.0 Hz,H-11) ,8.00( 1H,
d,J=9.1 Hz,H-12),8.43(1H,s,H-7); “C NMR
(DMSO, 100 MHz) §:7.85 ( C-18),30.27 (C-19),
50.22(C-5),65.30(C-17),72.49(C-20) ,95.95(C-
14),108.86(C9),118.19(C-16),123.12(C-11),
129.35(C-8),129.75(C-7),130.00( C-9),130.72
(C-12),143.27 (C-13),145.97 (C-3),149.48 ( C-
2),150.16(C-15),156. 73 (C-10) ,156.95( C-16a) ,
172.65(C-21) o At 5 5ok ™ 4 — 5, i
FEALE Y 10 Sy 10-F2HE 5400

L&YW 11 REAKHK, 518 CyHy,
N,0go EI-MS m/z:521[M +Na]*,'"H NMR(DMSO,
600 MHz)§:0.85(3H,t,/ =7.3 Hz,H-18),1.70 ~
1.87(2H,m,H-19) ,2. 15(3H,s,H-17) ,3.90( ,1H,
d,J=7.5Hz,H-1") ,4.03(3H,s,0CH,) ,5.21(2H,
s,H-5),7.14(1H,d,J =7.7 Hz,H-10) ,7.35(1H, s,
H-14),8.81 (1H, s, H-7);"” C NMR ( DMSO, 150
MHz) §:9.77(C-18),11.95(C-17),28.45(C-19),
50.49 (C-5),56.22 (OCH, ), 74.07 (C-20),98. 84
(C-14),105.77(C-10),119.82(C-16),121.00 ( C-
12),125.97 (C-11),127.02(C-8),129.06 (C-6),
130.58(C-7),142.57(C-3),148.84(C-13),149. 33
(C-15),153.51 (C-2),155.01 (C9), 160. 49 ( C-
16a),61.25 (C-6"),70.40 (C4"),73.67 (C2"),
76.82(C-3"),77.34(C-5"),99.62(C-1"), HHE X
@tmﬂ Wi, K EEY 11 5 9-methoxy-mappicine-
20-0-B-D-glucopyranoside ,

EW 12 WO K, 5N Gy Hy
N,0,,'H NMR(DMSO0,600 MHz) §:0.86(3H,t,J =
7.1 Hz,H-18) ,1.73(1H,m,H-19) ,1. 84 (1H, m, H-
19),2.17(3H,s,H-17) ,3.92(1H,d,J =7. 4 Hz, H-
1'),°.20(2H,d,J =10.7 Hz,H-5),7.34(1H,s, H-
14),7.66(1H,t,J =7.4 Hz,H-10) ,7. 81 (1H, m, H-
11),8.07(1H,d,J=8.1 Hz,H9) ,8. 12(1H,d,J =
8.4 Hz,H-12),8.62(1H,s,H-7) ;" C NMR ( DMSO,
150 MHz) 6:9.80(C-18),11.97(C-17),28.48(C-
19),50.22 (C-5),74.13 (C-20),98.88 ( C-14),
127.04 (C-16), 127.43 (C-10), 127.83 (C8),
128.63(C9),128.94(C-12),129.73(C-6) ,130. 37
(C-11),131.50 (C-7),142.56 ( C-3), 147.97 ( C-
13),149.40(C-15),153.36(C-2),160. 50 (C-16a) ,
61.27 (C-6"),70.42 (C4'),73.69 (C-2"), 76.85
((C-3"),77.36(C-5"),99.66(C-1"), VI IS
SRS HOE — B B e A 12 mappicine-20-
0-B-D-glucopyranoside ,

EW 13 [ K, 5N Gy Hy
N,O,'H NMR(DMS0,400 MHz)§:2.01 (1H, m, H-
14),2.631H, m, H-20),2.99 (1H, m, H2") ,3. 16
(2H,m,H-3",5"),3.68(1H,m,H-6") ,4.31 (1H,d,
J=14.0 Hz,H-5) ,4.46(1H,d,J =13.6 Hz,H-5)
4.53(1H,d,J=7.8 Hz,H-1") ,4.74(1H,d,J =10.9
Hz,H-3),5.33 (1H,d,J =11.6 Hz, H-18),5.44
(1H,m,H-18),5.78 (1H, m,H-19) ,7.04 (1H,d,J
=2.4 Hz,H-17),7.33((1H,t,J =7.4 Hz,H-10) ,
7.59(1H,d,J=8.1 Hz,H-12) ,7.66(1H, m ,H-11) ,
8.11(1H,d,J=7.8 Hz,H9) ,12. 15(1H,s,N-H) ;"
C NMR ( DMSO, 100 MHz) §:23.67 ( C-15),28.17
(C-14),43.62(C-20),47.53(C-5),59.47(C-3),
94.81(C-21),108.62(C-16),113.02(C-6),118. 40
(C-12),120.63 (C-18),123.36(C-10),124. 78 ( C-
9),125.29 (C-8),131.24 (C-11),132.46 (C-19),
140.39 ( C-13), 145.18 (C-17), 149.84 (C2),
164.05(C-16a) ,173.07(C-7) ,61.10(C-6") ,70. 10
(C4"),73.19(C-2"),76.47 (C-3"),77.32(C-5"),
97.79(C-1") o L b%¥s 5 3cik ™ il — 2%, ik
FEEY 13 K5 (3S) -pumiloside

tEYW 14 o mR, 5Nk CLH,
N,0,.'H NMR(C,D;N,400 MHz) §:3.71(2H,m,H-
4),4.98(1H,m,H-3),5.42(2H, m,H-1);”C NMR
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(CsDsN, 100 MHz) §:24.03(C4),41.92(C-1),
56.95(C-3),106.84 (C4a),113.18(C-8),119.17
(C-5),120.36(C-7),122.95(C-6) ,127.52(C4b) ,
128.27(C-9a),138.19(C-8a),173.71 (COOH) , VX
EHHE S Sk R — B i e A 14
(-)-(3S)-1,2,3 ,4- tetrahydro-B-carboline-3-carboxyl-
ic acid,
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