O3t A A304d A 135 1~7 (1986)
Yakhak Hoeji Vol. 30, No.1

=EE

o -8 M
WEEACFRBRE HEAS -

eZE0lE d20 et AT

EOI I

A S KB BRI RERT

(Received November 6, 1985)

Chemical Studies on the Alkaloidal Constituents of Codonopsis lanceolata
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Abstract—The alkaloid components in the root of Codonopsis lanceolata were studied. From
the ether soluble alkaloid fraction, four g-carboline alkaloids were isolated in crystalline state by
chromatographic purification process; comp. | mp 178°, isolated yield 4.5x107%%, comp. I mp

166°, 6.0%x107%%, comp. I mp 164°,

1.8%x107*% and comp. N mp 197°,

3.5x107%%. They

were identified by spectral analysis and by total synthesis as being a new component Ny-formylh-
arman, and already known components in other plant 1-carbomethoxy-g-carboline, perlolyrine and

norharman.
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Scheme 1—Extraction and fractionation of alkaloid.
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Fig. 1—Thin layer chromatogram of alkaloid fr.
solvent: CHCls-McOH(10 : 1)
detection: Dragendorff’s reagent.
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IR vEB: em™: 3, 030,
2,920 (OH, aliph.), 1,660 (C=O, amide),
1,630, 1,600, 1,580, 1,500 (C=C, indole),
1,460, 1,450, 1,430 (C=C, 2-pyrridyD), 1,350
1,330, 1,280 (C=N).

PMR 6838, 2 10.24 (1H, br. s. CHO), 8.49
(1H, d, J=5, C;-H), 809 (1H, d, J=§,
Cs-H), 8.08 (1H, d, J=5, C,-H), 7.55~7.50
(2H, m, Ces-H), 7.35~7.16(1H, m, C,-H),
2.82 (3H, s, CHy).

MS m/z(%) : 210(M*, 76.7), 195(M+-CH,,
1.1), 182(M*-CO,, 44.1), 168(M*-CO-CH,+
H, 100), 140(45), 114(14.6), 113(14.1).

Anal. caled for C;H,(N,O:C, 74.27; H,
4.8; N, 13.32. Found : C, 73.01; H, 5.10;
N, 13.08.
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C,-H), 2.81(3H, s, —CH,).
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Sols WA sl mp 166°C, w| &9 A4 A
4 bmge YR (THE 6X107°%).

PMR 803, :9.85(1H, br, s, NH), 8.55
(1H, d, J=5, C;-H), 8 14(1H, d, J=8, C,-
H), 8.12(1H, d, J==5, C;-H), 7.60~7.54(2H,
m, Cgs-H), 7.40~7.21(1H, m, C,~H), 4.11
(3H, s, —OCH,).

MS m/z(%) : 226(M*, 39. 4), 194(M*-CH;0H,
9.3), 168(M*-CO-CH;-+H, 92.5), 166(M*-CH,
OH-CO, 100), 140(34.3), 139(33.4), 114(20.7)

Anal. caled for ¢, ;H;(N,O,:C, 69.02; H

3,010 (CH, arom.),

L]
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4.46; N, 12.23. Found : C, 69.25; H, 4.67;
N, 12.23.
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(2H, m, Cgs-H), 7.30~7.11(1H, m, C,-H),
7.04(1H, d, J=3.4, C,-H), 6.28(1H, d, J=
3.4, Cs-H), 4.70(2H, s, —CH,OH).

MS m/z(%) : 264(M*, 100), 247(M*-OH,
82.3), 246(M*-H,0, 59.9), 235(12.3), 233
(M*-CH,OH, 7.4), 218(16.8), 205(M*-O-C-.
CH,OH, 26.5), 168(M*-C;H:0, 17), 167
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(2H, m, Cs-H), 7.38~7.27(1H, m, C,-H),
7.21(1H, d, J=3.4, C-H), 6.62(1H, d, J=
3.4, Cs-H), 5.27(2H, s, —CH,0Ac), 2.16
(3H, s, —COCH,).

MS m/z(%) : 306(M*, 10.8), 263(M*-CO-
CH,, 13.2), 247(M*-OCOCH,, 80.3), 246(M*-
CH,COOH, 100), 235(3.6), 218(23.6), 205
(11.3), 168(17.8), 167(51.4), 140(31.4), 114
(9.5), 113(10.0).
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PMR 8838, : 9.60(1H, br, s, NH), 8.53(1H,
d, J=5, Cs-H), 8.24(1H, d, J=8, GCs-H),

8.13~8.04(1H, dd, J=8, CgH), 7.89(1H, d,
J=5, C,-H), 7.73~7.43(2H, m, C¢,-H), 2.94

(3H, s, —COCH,).
MS m/z(%) : 210(M*, 18.6), 182(0.8), 168
(100), 140(15.6), 114(8.8), 113(8.1).
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(1H, d, J=8, Cs-H), 7.92(1H, d, J=5.4,
C,-H), 7.57~7.45(2H, m, Cgg-H), 7.35~
7.18(1H, m, C,-H).

MS m/z(%) : 168(M*,
(14.4), 113(11.2).

Anal caled for C,HgN, : C, 78.55; H, 4.79;
N, 16.66. Found : C, 78.66; H, 4.89; N
16. 81.
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Table I—CMR chemical shifts of g-carboline alkaloids (DMSO-ds).

Carbon no.

Harman

1-Carbomethoxy-

B-carboline

8a

8b
Ci-CH,
C,-COOCH3
Ci-COOCH;
Ng-CHO

o

o/’
fv)

4/

5[

6/
C¢-OCOCH;3
Ce-OCOCH;

142.08(142. 1)
137. 48(137.3)
112. 41(112. 2)
121.25(121. 2)
126.90(127. 2)
121. 48(121. 3)
127.63(127.6)
119. 06(119. 1)
111.86(111.9)
140. 43(140. 6)
134.56(134.7)
20.33( 20.3)

Lo

141. 20(141. 50)
137.63(137.95)
118.32(118.91)
119.96(120. 11)
129. 66(129. 78)
121.37(121. 81)
128. 69(129. 09)
119. 75(120. 11)
112. 58(112.91)
35.83(136. 10)
130. 65(130. 94)
165. 62

51.74( 56. 16)

+ > NH7} formylations] &3 2 Ng-formylhar-
manel Zlog Azt & comp. 19 F2
Norharman Pelolyrine Pe;i(élgii;ne ﬁfl;fr(;::r;
134.11 140. 95 139. 98 141.64
138.14 138.11 138.34 137. 21
114. 46 113.37 112. 61 119. 02
120.77 120.62 120. 48 119. 69
127.64 129. 46 129. 47 130.74
121.64 121. 36 121. 27 121. 45
128.01 128. 24 128.16 129. 60
119. 22 119.58 119. 49 119.93
111. 93 112. 32 112.23 112. 85
140.70 133. 20 132. 50 135. 87
136.19 130. 59 30.73 133.74
— — - 25.33
— — - 201. 04
— 156. 63 153. 14 —
— 109. 58 114. 49 —
— 108. 95 109. 47 —
— 152. 26 150. 64 —
— 56. 02 57.88 —
— — 170. 06 —
— — 21.13 —

* Values in parentheses were quoted from the references of no. 13 and 14.
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