
HETEROCYCLES, Vol. 49,1998 49 

ISOLATION, PARTIAL SYNTHESIS AND STEREOCHEMICAL 

STUDY OF  10-HYDROXYSTRICTOS AMIDE, A CONSTITUENT O F  

NAUCLEA ORIENTALIS IN THAILAND 

Hiromitsu Takayama,a* Osamu 0hmori.a Masayo Sakai,a Michiko Funaha~h i ,~  

Mariko Kitajima,a Dammrong Santiarwoqb Boonsom L i a ~ r u a n ~ r a t h , ~  and 

Nono Aimia 

aFaculty of Pharmaceutical Sciences, Chiba University, 1-33, Yayoi-cho, Inage-ku, 

Chiba 263-8522, Japan, b~aculty of Pharmaceutical Sciences, Chiang Mai 

University, Chiang Mai 50200, Thailand 

Abstract - From the Rubiaceous plant, Nuuclea orientalis, in Thailand, seven non- 

alkaloidal and two glycosidic indole compounds were isolated. 10- 

Hydroxystrictosamide (5) and its pentaacetyl derivative (11) were prepared to 

determine the C3 stereochemistry. 

Presently, more than forty monoterpenoid indole alkaloids have been found from the Nauclea plants. In our 

previous papers, we described the synthesis of Nuuclea indole alkaloids, nauclefidinel and naucleidinal.2 

the former of which was isolated from Nuuclea officinalis3 and the latter was found in N. lm(olia/l and N. 

officinalis.3 In turn, by recent chemical and biological studies on the components of Nuuclea orient& 

native to Papua New Guinea, several monoterpenoid indole alkaloids were i~o l a t ed ,~  some of which have an 

angustine skeleton exhibiting antiprolirerative activity.6 Since the Nuuclea plants are potentially valuable as 

candidates of new medicinal resources, we have been interested in the chemical components of Nauclea 

orientalis growing in Thailand. In this paper, we describe the constilueuts in the leaves of N. orienralis as 

well as the partial synthesis and stereochemical study of 10-hydroxystrictosamide, one of the alkaloidal 

constituents in this plant. 

The plant material was collected at Chiang Rai Province of Thailand in December in 1994. The dried 

powdered leaves (2.9 kg) of the plant were extracted with MeOH (5x3 liters) at room temperature and then 

filtered. The filtrate was evaporated to give a syrupy mass (517 g), a portion (241 g) of which was 

partitimed with CHC13-H20. By evaporation of the CHC13 layer, the crude CHC13 extract (4.9 g) was 

obtained. The aqueous layer was extracted with n-BuOH to yield the extract (28.9 g) after evaporation. The 

CHC13 and n-BuOH extracts were respectively purified by a combination of Si02 column chromatography, 
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preparative TLC and medium pressure liquid chromatography. 

From the CHC13 extract, five known non-alkaloidal compounds, i. e., scopoletin (22 mg), P-sitosterol (30 

mg), pomolic acid (2.4 mg), a-tocopherol (5.7 mg), and (-)-glycerol I-octadecanate (1) (3.1 mg),7 

previously isolated from a fungus, Penicillwn species, were obtained. 

Fromthe n-BuOH extract, two quinic acid derivatives, i.e., quinic acid methyl ester (2) (19 mg) and 3-0- 

caffeoylquinic acid methyl ester (3) (88 mg), were isolated. It is interesting to note that potent inhibitory 

effect of caffeoylquinic acid derivatives on HIV-1 replication w a  recently reported.8 Together with these 

non-alkaloidal compounds, two glycosidic indole alkaloids, strictosamide (4) (380 mg) and 10- 

hydroxystrictosamide (5) (28 mg)4,9 were found. Compound (5) was preparedlo from 10- 

hydroxyqptamine hydrochloride (7) and secologanin (8) to confirm its structure. Thus, the Pictet-Spengler 

condensation and subsequent alkaline treatment yielded two C-3 epimeric products (5 and 6)  in 33% total 

yield in the ratio of 1 to 4. The minor product was identical with the natural product from N. orientalis. 

The stereochemistry at the C-3 position of semisynthetic compounds (5 and 6 )  was elucidated by 

comparison of their CD spectra, especially the Cotton curves around 270 nmlo (see Figure), with those of 4 

and 12,  and comparison of NMR data,9 revealing the natural product to be 10-hydroxystrictosamide having 

C-3(S) configuration. We recently demonstrated that the highly shifted acetyl NMR signal (6 1.22 ppm) of 

strictosamide tetraacetate (9) is the acetyl group on C-2' in the sugar pan and deduced that this high-field 

shift is caused by the shielding effect of the indole ring. ' 1  This unusual phenomenon is observed only in 

strictosamide tetraacetate (9) having 3S configuration, not in the vincoside lactam tetraacetate (10) having 

3R configuration. 12 To compare the NMR spectra, then, 10-hydroxystrictosamide (5) w z  acetylated with 

acetic anhydride in pyridine to give the pentaacetyl derivative (1 1).13 As expected, the 'H-NMR spectrum 

(4): R=H Strictosamide 
(5): R=OH 10-Hydroxystrictosamide 

OH 
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of 11 exhibited an abnormal signal at 6 1.24 due to the C2' ace@ group, which was confmed by the HH- 

COSY, HMQC and HMBC spectra. The present result supported the finding that the anomalous high-field 

chemical shift of the 2' acetyl group is generally applicable to the C3 stereochemical assignment of the 

strictosamide/vincoside lactam series of glycosidic indole alkaloids. 

C02Me 

H.1 (Po i. ii. Na2CO3 H 2 0 ,  rt. 84 aq. h MeOH, rt, 3 h + 

0-34 
iii. Ac20, pyridine 

(7): 10-Hydroxytryptamine 
OH 

(8): Secologanin 

(9): H3-a, R'=H, R'=AC 

(10): H3-p, R'=H, R'=AC 

0R2 (11): H3-a, Fil=OAc, R2=Ac 
(12): H3-p, R'=H, R2=H Vincoside lactam 

.zoo$,: 

Figure CD Spectra 
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