000 http://www.cqvip.com|

KRFYWIFES5H R Nat Prod Res Dev 2007,19 :235-239

X ¥4 S:1001-6880 (2007 ) 02023505

EMHERAPEDHEBFHR

? f)[*l'z,ﬁél¥l,)%j ﬁyél’z,jﬁsd\ﬂ“
'th AR EAAYRN AP ESATEYREREZAAERERLEE , BY 650204;
! ER BT A B, JL T 100049

W E SRR ZBRRY S AEBE 15 IRk 8, FI A 8% (ESI-MS,'H NMR, °C NMR) 4
FRAFIEEDFIMTE(D) , HEWHAR (2), RUBELFRS) , FIFRTE(4), BRAW(S) , LELEF
B(6) , REFR(T),BETEAMS) « FFE() , FFE0) , Ak BRAZE (1), WM B EHM(12),
harman(13) , mauiensine(14) ,12-hydroxymauiensine(15) , L5413 ~15 BHERNZEAY DL E R,

KERIA P31k Y et B K

hE4r#S:R284. 1 IERFRIRES A

Indole Alkaloids from Rauwolfia vomitoria
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Abstract; Fifteen indole alkaloids were isolated from the roots of Rauwolfia vomitoria. On the basis of spectroscopic evi-
dence, their structures were identified as reserpine (1), tetrahydroalstonine (2 ), isosandwicine (3) , methyl reserpate
(4) ,ajmaline (5) ,sandwicine (6) ,isorauhimbine (7) , perakine (8) , a-yohimbine (9), yohimbine (10) , mitoridine
(11) ,tetraphyllicine (12) ,harman (13) ,mauiensine (14) ,and 12-hydroxymauiensine (15). Compounds 13 ~ 15 were

isolated from this plant for the first time.
Key words:indole alkaloids ; Rauwolfia vomitoria

Introduction

Rauwolfia vomitoria ( Apocynaceae) is mainly distribu-
ted in the west of Africa. In recent years, it was trans-
planted in the south and southwests of China, especially
in Guangxi and Yunnan provinces. It has rich indole al-
kalodis which are the most important source of the hy-
potensive, Moreover, some of alkaloids are also used to
treat arrhythmia''!. The chemical properties of the Rau-
wolfia vomitoria have been exhaustively investigated a-
broad'® | but there has few reports in China. In order to
discover their new activities , we researched the chemi-
cal constituents of R. womitoria and indentified the
structures.

Experimental

Apparatus
'H and® C NMR spectra were recorded on a Bruker
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AM-400 Hz and DRX-500 Hz spectrometers with TMS
as internal standard. The ESI-MS was carried out on a
VG Autospec-3000 spectrometer. Silica gel (200 ~
300,300 ~ 400 mesh) from Qingdao Haiyang Chem.
Ind. Co. Ltd. and Sephadex LH-20 from Amersham Bio-
sciences AB,Sweden,were used for column chromatog-
raphy.

Plant material

The toots of R. vomitoria were collected in Xishuang-
banna, Yunnan, China and identified by Zhang Shun-
cheng ( Xishuangbanna Tropical Botanical Garden, Chi-
nese Academy of Sciences). A voucher specimen (No.
128) is deposited in out laboratory.

Extraction and isolation

The air-dried roots (7.0 kg) of R. vomitoria were ex-
tracted with 90% EtOH under refluxing to give a crude
extract. The ethanolic extracts were submitted to acid-
base treatment to obtain the crude alkaloids (112 g),
which was subjected to column chromatography over Si
gel eluting with CHCl,/ MeOH (100:0 ~0: 100) to
give four fractions. Fraction 1 was subjected to repeated
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column chromatography over Si gel with CHCl,/MeOH
(30: 1) and petroleum ether/EtOAc (10:1) to get
compounds 1(80 mg) and 2(15 mg). Fraction 2 was
subjected to column chromatography over Si gel with
petroleum ether/EtOAc/ diethylamine (15:1:0.1),
followed by separation over Sephadex LH-20 eluted
with acetone to obtain compounds 7 (10 mg), 8 (50
mg) ,9(7 mg) ,and 13(8 mg). Fraction 3 was subjec-

6Me
1 R=-COAr(OCH,),
4 R=H

OH
7 3B-H,15a -H,168-COOCH,,17a-OH,20a-H
9 3a-H,15a -H,168-COOCH,,17a-OH,20a-H
10 3a-H,15a -H,16a-COOCH,,17a-OH,208-H

Results and Identification

Compound 1 White needles( CH,COCH,;-CH;0H) ,
ESI-MS m/z:608[ M]* ;'"H NMR (CDCl,,500 MHz)
8:5.04 (1H,s,H-3),3.17 (2H, m, H-58 and H-
218),3.03 (1H,dd,J = 11.6,3.3 Hz,H-5a) ,2. 69
(1H,dd,J = 11.1,4.6 Hz,H-6a) ,2.46 (1H,m, H-
68),7.32 (3H,m,H-9,H-2’ and H6') ,6.76 (1H,
d,J = 85 Hz,H-10),6.8 (1H,s,H-12),1.84
(2H,m,H-14) ,3.91 (1H,m,H-17),4.46 (1H,s,
H-18),2.95 (1H,m,H-21«),3.91 (9H,s,0CH,),
3.81 (6H, s, OCH,),3.49 (3H, s, OCH,;),7.68
(1H,s,NH). The ®C NMR data see Table 1. Com-
pound 1 was determined to be reserpine!®’.

Compound 2 White amorphous powder, ESI-MS m/
z:352[M]*;'H NMR (CDCl,, 400 MHz) 6:3.34
(1H,brd,J = 11.1 Hz,H-3),3.10 (1H,br d,J =
12.2 Hz,H-58) ,2.96 (1H,m,H-5a),2.75 (2H,m,
H6a and H21),2.54 (1H,m,H-68),7.45 (1H,
d,J= 7.5 Hz,H9),7.14 ~7.06 (2H,m,H-10 and
H-11),7.25 (1H,J = 7.7 Hz,H-12),1.70 (2H,m,
H-14),7.58 (1H,s,H-17),1.40 (3H,d,J = 6.1
Hz,H-18),4.52 (1H,m,H-19),1.53 (1H, m, H-
20),2.96 (1H,d,J = 8.7 Hz,H-218) ,3.76 (3H,s,
COOCH, ). The ®C NMR data see Table 1. Compound

2 was determined to be tetrahydroalstonine!™’.

11 R=0,R=0H
12 R=a-OH,R~H

ted to column chromatography over Si-gel with CHCl,/
diethylamine (100: 2.5 ~ 100: 4) and petroleum e-
ther/EtOAc (8:2) to yield compounds 3(7 mg) ,4(20
mg) ,5(6 mg) ,and 6(10 mg). Fraction 4 was subjec-
ted to repeated column chromatography over Si gel with
CHCl,/ MeOH (8:2) ,petroleum ether/EtOAc/ dieth-
ylamine(9: 1: 0. 2) to obtain compounds 10 (8 mg),
11(15 mg) ,12(9 mg) ,14(7 mg) ,and 15(5 mg).

3 17a-0OH,208-H,21a-H
5 178-0OH,20a-H,218-H
6 17a-OH,20a-H,218-H

5
6 b 4| N3
7 2
886{31‘9931 ?
13

Compound 3 White amorphous powder, ESI-MS m/
z:326[M]*;'H NMR ( CDClL,, 400 MHz) §:3.01
(1H,s,H2),3.51 (2H, m, H3 and H-5),1.98
(1H,br d,J = 12.5 Hz,H-68),1.29 (1H,br d,J =
12.5 Hz,H-6«),7.04 (1H,d,J = 7.0 Hz, H9),
6.77 (1H,t,J = 7.0 Hz,H-10),7.12 (1H,t,J =
7.0 Hz,H-11),6.69 (1H,d,J = 7.0 Hz,H-12),
1.68 (2H,m,H-14¢ and H-14),1.93 (1H, m, H-
15),2.35 (1H,m,H-16) ,4.70 (1H,d,J = 9.2 Hz,
H-17),0.98 (3H,t,J = 7.3 Hz,H-18 ),1.38 (2H,
m,H-19 and H-20 ),3.99 (1H,d,J = 6.8 Hz, H-
21),2.80 (3H,s,N-CH,). The ®C NMR data see Ta-
ble 2. Compound 3 was determined to be isosand-
wicine'*.

Compound 4 Yellow amorphous powder, ESI-MS m/
z:414[M]*;'H NMR (CDCl;, 400 MHz) 5. 4.44
(1H,s,H-3),3.17 (2H, m,H-58 and H218 ),3.00
(1H,m,H-5a),2.69 (1H,m,H-68),2.51 (1H,m,
H-68),7.31 (1H,d,J = 8.6 Hz,H9),6.75 (1H,
d,J = 8.6 Hz, H-10),6.83 (1H,s, H-12),3.53
(2H, m, H-17 and H-18),2.95 (1H, m, H21la),
3.83 (3H,s, OCH,),3.79 (3H,s, OCH,),3.57
(3H,s,0CH,) ,8.00 (1H,s,NH). The *C NMR data

see Table 1. Compound 4 was determined to be methyl
[3] .

14 R=B-OH,R~H
15 R=-OH,R~H

reserpate
Compound 5  Colorless needles ( CHCl,-CH;0H),
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ESI-MS m/z:326[M]*;'"H NMR ( CDCl,,400 MHz)
8:263 (1H,s,H-2),3.57 (1H,br d,J = 9.6 Hz, H-
3),3.00 (1H,m,H-5),2.03 (1H,br d,J = 12.0
Hz,H-6« ),1.92 (1H,dd,J = 12.0,4.8 Hz,H-63),
7.44 (1H,d,J= 7.3 Hz,H9),6.75 (1H,t,J= 7.3
Hz,H-10),7.12 (1H,t,J = 7.3 Hz,H-11),6.63
(1H,d,J= 7.3 Hz,H-12),1.82 (1H,m,H-148 ),
1.47 (3H,m,H-148 ,H-19’ and H-20),2.25 (1H,
brs,H-15),1.85 (1H,s,H-16),4.41 (1H,s, H-
17),0.94 (3H,t,J= 6.8 Hz,H-18),1.40 (1H,m,
H-19),4.23 (1H, br s, H-21),2.77 (3H, s, N-
CH,). The " C NMR data see Table 2. Compound 5
was determined to be ajmaline!*].

Compound 6 White amorphous powder, ESI-MS m/
2:326[M]*;'H NMR ( CDCl,: CD,0D =1: 1,400
MHz)$:3.13 (1H,s,H-2),3.19 (2H,m,H-3 and H-
5),2.02 (1H,m,H6a ),1.31 ~1.42 (5H,m, H-
68,H-143 ,H-19,H-19’ and H-20),7.08 (1H,d,J =
7.1 Hz,H9),6.81 (1H,t,J= 7.1 Hz,H-10),7. 16
(1H,t,J = 7.1 Hz,H-11),6.65 (1H,d,J = 7.1
Hz,H-12),1.69 (1H,br s,H-14a ),2.23 (1H,m,
H-15),2.26 (1H,m,H-16) ,4.87 (1H,d,J= 9.2
Hz,H-17),0.97 (3H,t,J = 6.8 Hz,H-18),4.61
(1H,s, H-21),2.80 (3H,s,N-CH,). The ”C NMR
data see Table 2. Compound 6 was determined to be
sandwicine!*.

Compound 7 Yellow amorphous powder, ESI-MS m/
2:354[M]*;'H NMR (CDCl,,400 MHz) §; 4.57
(1H,s,H-3),3.23 (2H,m,H-5a and H-218 ),3.07
(1H,d,J = 11.6 Hz,H-58 ),2.98 (2H,m,H-68 H-
2le ),7.45 (1H,d,J= 7.6 Hz,H9),7. 11 (1H,t,
J=17.6 Hz,H-10),7.17 (1H,t,J= 7.6 Hz,H-11),
7.36 (1H,d,J = 7.6 Hz,H-12),2.40 (1H, m,H-
16),4.11 (1H,m,H-17),3.87 (3H,s,COOCH,),
8.40 (1H,s, NH) .The ” C NMR data see Table
1. Compound 7 was determined to be isorauhim-
bine**!,

Compound 8 White amorphous powder, ESI-MS m/
2:350[M]*;'H NMR ( CDCL,,400 MHz) §:4.16
(1H,d,J = 8.8 Hz,H-3),3.61 (1H,dd,J = 6.4,
11.2 Hz,H-5),1.67 (1H,d,J = 4.9 Hz,H6a),
2.79 (1H,dd,J= 4.9,11.2 Hz,H-68 ) ,7.59 (1H,
d,J= 7.6 Hz,H9),7.37 (1H,t,J = 7.6 Hz,H-
10),7.21 (1H,t,J = 7.6 Hz,H-11),7.46 (1H,d,J
= 7.6 Hz, H-12),1.74 (1H, m, H-148 ), 1.61
(1H,m,H-14a),2.86 (1H,t,J = 4.7 Hz,H-15),
2.47 (1H,t,J = 5.9 Hz,H-16),4.92 (1H, s, H-
17),1.27 (3H,d,J = 6.6 Hz,H-18) ,3.31 (1H,m,

H-19),2.15 (1H,m,H-20),2. 15 (3H,s,0COMe),
9.82 (1H,s,CHO) ; " C NMR ( CDCl,, 100 MHz)§:
182.6 (s,C-2),56.8 (d,C-3),56.2 (d,C-5),37.3
(t,C-6),64.8 (s,C-7),136.1 (s,C-8),128.7 (d,
C9),123.8 (d,C-10),125.5 (d,C-11),121.0 (d,
C-12),156.4 (s,C-13),22.5 (t,C-14),26.1 (d,C-
15),49.8 (d,C-16),77.9 (d,C-17),18.8 (q,C-
18),51.5 (d,C-19),48.6 (d,C-20),170.0 (s,
0COMe) ,21.0 (q,0COMe) ,201.6 (d,CHO). Com-
pound 8 was identified as perakine by comparison of
the NMR data'”.

Compound 9 Yellow amorphous powder, ESI-MS m/
z:354[M]*;'H NMR (CDCl,,400 MHz) §: 3.10
(1H,d,J = 11.2 Hz,H-3),2.94 (3H,m,H-5« , H-
68 and H-21a ),2.54 (2H, m, H-58, H-16),2.81
(1H,d,J = 11.2 Hz,H-6«x),7.42 (1H,d,J= 7.6
Hz,H9),7.03 (1H,t,J = 7.6 Hz,H-10),7.09
(1H,t,J = 7.6 Hz,H-11),7.26 (1H,d,J = 7.6
Hz,H-12),2.30 (1H, m,H-15),3.94 (1H, m, H-
17),2.03 (2H,m,H-18¢ and H-198) ,1.34 (1H,m,
H-188),1.65 (1H,m,H-19« ),2.01 (1H, m, H-
20),2.62 (1H,m,H-218 ),3.79 (3H,s,COOCH,).
The *C NMR data see Table 1. Compound 9 was deter-
mined to be a -yohimbine!**’,

Compound 10  Yellow amorphous powder, ESI-MS
m/z:354[M]*;'H NMR (CDCl,,500 MHz) §:3.28
(1H,d,J = 11.1 Hz,H3),3.07 (1H,m, HS5a),
2.58 (1H,m,H-58 ),2.71 (1H,m,H-6a),2.92 ~
2.89 (2H,m,H-68 and H-21a ),7.41 (1H,d,J =
8.0 Hz,H-9),7.03 (1H,t,J = 8.0 Hz,H-10),7.09
(1H,t,J = 8.0 Hz,H-11),7.29 (1H,d,J = 8.0
Hz,H-12),4.17 (1H,s,H-17 ),2.23 (1H,d,J =
12.1 Hz, H-18« ), 1.90 (1H, m, H-188 ), 2.02
(1H,m,H-20),2.96 (1H,m,H-21« ),2.08 (1H,
d,J = 12.1 Hz,H-218 ),3.75 (3H,s,COOCH,).
The C NMR data see Table 1. Compound 10 was de-
termined to be yohimbine!*®!,

Compound 11  White amorphous powder, ESI-MS m/
2:322[M]*;'H NMR (CDCl,,500 MHz) §:3.22
(1H,s,H-2),3.57 (1H,d,J = 9.8 Hz,H-3),3. 14
(1H,t,J= 5.5 Hz,H-5),1.84 (1H,brt,J = 12.5
Hz,H-6a ),2.25 (1H,br d,J = 12.5 Hz,H68 ),
6.58 (2H,d,J= 7.3 Hz,H-9 and H-10),6.53 (1H,
d,/= 7.3 Hz,H-11),2.49 (2H, m,H-14¢ and H-
16),1.33 (1H,dd,J = 14.0,4.0 Hz,H-148 ),3.08
(1H,t,J = 4.9 Hz,H-15),1.55 (3H,d,J = 6.6
Hz,H-18),5.22 (1H,d,J = 6.6 Hz,H-19),3.38
(2H,br s, H-21),2.94 (3H,s, N-CH,).The " C
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NMR data see Table 2. Compound 11 was determined
to be mitoridine!®!.

Compound 12 White amorphous powder,ESI-MS m/
z:308[M]*;'H NMR ( CDCl,,400 MHz) §:3.07
(14,s,H-2),3.64 (1H,d,J= 9.6 Hz,H-3),2.90
(1H,t,J = 5.0 Hz,H-5),2.05 (1H,d,J = 12.0
Hz,H-6a ),1.23 (1H,d,J = 12.0 Hz,H-68 ),7. 07
(1H,d,J= 7.2 Hz,H9),6.77 (1H,t,J = 7.2Hz,
H-10),7.13 (1H,t,J = 7.2 Hz,H-11),6.63 (1H,
d,J= 7.2 Hz,H-12),1.78 (1H,t,J = 14.0 Hz, H-
14 ),2.08 (1H,d,J = 14.0 Hz, H-148 ),2.98
(1H,t,J = 4.5 Hz,H-15),2.44 (1H, m,H-16),
4.70 (1H,d,J = 9.2 Hz,H-17),1.68 (3H,d,J =
6.7 Hz,H-18),5.19(1H,d,J = 6.7 Hz,H-19) ,3. 34
(1H,dd,J= 15.0,4.5 Hz,H-21¢ ),3.44 (1H,d,J
= 15.0 Hz,H-218 ),2.79 (3H,s,N-CH,). The *C
NMR data see Table 2. Compound 12 was determined
to be tetraphyllicine'**’, )
Compound 13  White amorphous powder, ESI-MS
m/z:182[M]*;'H NMR (Me,CO-d,,500 MHz) §:
8.26 (1H,d,J = 5.3 Hz,H-3),7.89 (1H,d,J =
5.3 Hz,H4),8.18 (1H,d,J= 7.8 Hz,H5),7.24
(1H,t,J= 7.6 Hz,H-6),7.51 (1H,t,J= 7.5 Hz,
H-7),7.59 (1H,d,J= 8.2 Hz,H-8),10.77 (1H, br
s,H9),2.79 (3H,s,H-1");?C NMR (Me,CO-d,,
100 MHz) §.143.1 (s,C-1),138.6 (d,C-3),113.2
(d,C4),122.5 (s,C4a),128.3 (s,C4b),122.3
(d,C-5),128.5 (d,C6),120.1 (d,C-7),112.7
(d,C8),141.6 (s,C-8a),135.7 (s,C9a),20.7
(q,C-1'). Compound 13 was identified as harman by
comparison of the NMR data™.

Compound 14 White amorphous powder, ESI-MS m/
z:308[M]*;'H NMR ( CDCl,: CD,0D =1:1,400
MHz ) §:2.51 ( 1H,s,H-2),3.32 (1H,d,J=9.8
Hz,H3 ),2.89 ( 1H,t,J = 5.6 Hz,H5 ),2.07
( 1H,t,J = 5.6 Hz,H6«a ),1.69 ( 1H,m,H-68 ),
7.36 (1H,d,J= 7.2 Hz,H9),6.63 (1H,t,J= 7.2
Hz,H-10),7.00 (1H,t,J = 7.2 Hz,H-11),6.50
(1H,d,J = 7.2 Hz,H-12),1.81 (1H,d,J = 5.0
Hz,H-14« ),1.51(1H,m,H-148 ),2.99 (1H,t,J =
5.0 Hz,H-15),1.88 (1H,s,H-16) ,4.24 (1H,s,H-
17),1.52 (3H,d,J= 6.1 Hz,H-18) ,5.13 (1H,d,J
= 6.1 Hz,H-19),3.01 ~3.33 (2H,m,H-21),2.62
(3H, s, N-CH,) .The ® C NMR data see Table

2. Compound 14 was determined to be mauiensine!***’,

Compound 15  White amorphous powder, ESI-MS
m/z:324[M]*; '"H NMR ( CD30D, 400 MHz) §:
2.57 (1H,s,H-2) ,3.68 (1H,d,J = 9.6 Hz,H3),

Table1 The °C NMR data of 2,4,7 and 9 (100 MHz),
1,10 (125 MHz) in CDCl,

Compound
bon 1 2 4 7 9 10
2 130.3  134.5 130.3 130.8 134.4 133.6

53.7 59.8 53.8 53.9 60.3 60.0
5 51.2 53.5 SL.1 50.9 53.2 52.6
6 16.7 21.7 16.6 16.5, 21.5 21.0
7 108.0 108.0 107.7 107.5- 107.6 107.3
8 122,2  127.1 122.0 127.4 127.0 127.0
9 118.5 118.0 118.4 118.1 117.8 118.0

10 109.0 119.3 108.9 119.7 119.0 119.2
11 156.2 121.3 156.1 121.8 121.0 121.3
12 95.2 110.8 952 111..2 110.7 110.9
13 136.4 136.0 136.4 136.1 136.0 136.1
14 24.3 34.2 4.2 23.6 27.2  33.4
15 32.2 31.3 32.6 32.1 37.8  36.2
16 51.7 109.5 51.3 54.2 54.6 519
17 78.0 155.8 81.3 65.8 65.9 66.8
18 77.8 18.5 75.1 33.4 33.2 313
19 29.7 72.5 32.3 24.0 24.4  23.0
20 34.0 384 34.4 355 36.3  39.7
21 49.0 56.2 49.2 49.5 60.4 60.7

C=0 172.8 168.0 173.4 174.6 174.9 175.3

OCH, 51.7 51.1 55.8 52.2 51.8 51.8

Compound 1 R =-COAr( OCHj ), :165.4 (s,C=0),125.3 (s,C-
1'),106.8 (d,C2’,C6’),152.9 (s,C3',C-5),142.3 (8,C4"),
60.9 (OMe) ,60.7 (OMe).

Table2 The ®C NMR data of 3,5,6,12,14 and 15 (100
MHz) ,11(125 MHz) *

Compound
bor 3 5 6 11 12 14 15

2 76.2 79.2 75.8 79.0 76.6 79.0 78.6
3 48,1 43.1 44.9 49.8 756.0 51.8 515
5 48.6 52.8 53.3 53.4 50.1 558 53.5
6 35,0 34.6 34.5 351 359 347 36.4
7
8
9

546 56.1 54.2 588 537 550 567

13,6 133.1 131.2 130.9 131.8 133.0 135.7

119.6 122.6 120.2 121.6 119.7 122.8V 116.4

10 118.9 119.1 1196 117.0 118.9 119.0 121.7
11 127.5 127.2 127.9 114.4 127.5 127.0 113.1
12 109.7 109.5 109.9 144.6 109.6 109.1 145.6
13 154.0 153.7 153.6 140.6 154.2 153.6 141.6
14 25,8 313 31.0 31.4 30.2 29.2 30.2
15 28,3 28.1 27.2 285 27.5 27.8 2.6
16 43,3 452 350 503 423 49.2 50.4
17 72.6 77.8 713 2139 72.7 76.2 7.6
18 1223 12,2 1.9 129 12.8 12.3 12.9
19 22,2 256 23.7 117.0 113.8 114.7 115.5
20 455 48.0 48.4 136.0 140.0 138.3 139.9
21 88.2 88.0 87.8 553 554 545 558
N-CH, 346 34.1 347 368 348 33.9 37.7

*3,5,11,12 were measured in CDCly, 6,14 were measured in
CDCl;: CD,0D =1:1,15 was measured in CD,0D
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2.90 (1H,m,H-5),2.17 (1H, m, H6« ),1.88 ~
1.92 (2H,m,H-68 and H-14a ) ,6.64 (1H,d,J =
6.4 Hz, H9),6.56 (1H,dd,J = 8.0,6.4 Hz, H-
10),6.60 (1H,d,J = 8.0 Hz,H-11),1.26 (1H,d,J
= 12.0 Hz,H-148 ),3.15 (1H,m, H-15),1.88
(1H,s,H-16) ,4.36 (1H,s,H-17),1.66 (3H,d,J =
6.4 Hz,H-18) ,5.28 (1H,br d,J = 6.4 Hz,H-19),
3.41 ~3.58 (2H,m,H-21« and H-218 ) ,3.01 (3H,
s,N-CH, ). The ’C NMR data see Table 2. Compound
15 was determined to be 12-hydroxymauiensine '**).
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