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Abstract: Ribasidine (21, isolated from sahcocapnod cnneaphy&?a and CoJLydaLib 

clavicuL!ata, has been proved to be a 13-b-hydroxyribasine alkaloid. Some 

chemical properties of the ribasine alkaloids are also described. 

Very recently we have described the isolation from Sahcocapnod ctabb.i&Oeia 

and Cohydatib ctavicutata of ribasine (J),l the first example of a new class of 

alkaloids. Soon afterwards, Shamma et al., 
2 

independently, reported the isolation 

from Cohydaeib ceavicueata of an amorphous alkaloid, which they named limogine, 

whose optical rotation and spectroscopic data are in full agreement with those of 

ribasine. The same relative configurational structure was assigned to both 

alkaloids. However, as the absolute configuration of ribasine was established by 

X-ray analysis1 and that of limogine by CD2, the absolute configuration of the 

latter is probably that we have described for ribasine (1). 

As Shamma et al. 
2 
also reported the isolation of himalayamine (2),3 a ring-B 

hydroxyribasine derivative, we wish now to disclose the isolation of ribasidine 

(S), the first ring-C hydroxyribasine, as well as some novel chemical properties 

of ribasine. 

Ribasidine (2) was obtained from Sa~cocapnob enneaphy&a and Cohydalib 

clavicu.Lata as white needles, mp 230°(CHC13), Ial:'= +120 (c: 0.04, EtOH). Its 

molecular formula, C 20H17N06, was confirmed by MS (M+, 31%, f:367.1056,c:367.1056), 

366(11), 204(5), 192(100), 188(38), 176(34), 163(11), 149(7) and 146(6). Its UV 

spectrum showed Xmax(EtOH) (log E): 211(4.48), 235sh(3.98) and 291(3.98) nm; upon 

addition of acid (HCl 5%) the shoulder became a defined band at Xmax 242(3.93)nm. 
4 

IR vmax(BrK): 3580(-OH), 
-1 

2860-3050, 1485, 1255 and 1030 cm . In the aromatic 

region the pmr (200 MHz, CDC13) exhibited two one proton singlets at 6 7.35 and 

6.64 (H-l and H-4 respectivily, the latter having the same chemical shift as in 

ribasine (l))and an AB - g 
at 6 6.82 and 6.95 ppm (JAB=7.9 Hz, H-11 and H-12 

respectively, the former being close to that of ribasine (1)). In addition, two 

methylendioxy groups at d 5.95 (s, 2H) and 5.99 and 5.95 (AB 
g' 

JAB=1.3 Hz, 2H), 

two singlets at 5.68 (H-8) and 4.39 (broad, H-13), three double doublets centered 

at 3.10 (lH, J 
9em 

=16 and Jcis=8 Hz, H-5), 2.95 (lH, J 
gem 

=16 and Jtrans=3.1 Hz, 
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H-5) and 2.74 (lH, Jcis=8 and Jtrans=3.1 Hz, H-6), and a singlet for an N-Me 

group at 2.23 ppm, were observed. The 13C-NMR (20 MHz, CDC13+CD30D) showed 

signals for aliphatic carbons at 35.04 (q, N-Me), 36.04 (t, C-51, 66.88 (d, C-61, 

71.64(d, C-131, 89.24 (d, C-8), 95.98 (s, C-141, 101.44 (t, 0CH20) and 101.63 ppm 

(t, OCH20). In the aromatic region it exhibited four doublets (at 105.25, 107.48, 

108.86 and 123.60 ppm), four singlets (at 113.75, 129.48, 132.02 and 137.77 ppm) 

and four quaternary carbons bound to oxygen (at 143.89, 146.86, 147.17 and 

149.69 ppm). 

1 W- 
Fremy's salt 

I,R=H 

?,R=OH 

3,R=OAc 
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All these data clearly show that ribasidine (5) must be a 13-hydroxy derivative 

of ribasine (1). Since the NMR data of the lower part of ribasidine (2) is very 

similar to that of ribasine (1) it can be assumed that both compounds have a 

trans B-C fusion. In addition, molecular models show that the alternative cis 

fusion is geometrically impossible due to the presence of the ether bridge. At 

this point it only remained to establish the relative configuration at C-13. TO 

this end some relevant data are the downfield shifts observed at protons H-l 

(+0.48 ppm) and H-12 (+0.31 ppm) in ribasidine (2) as compared to ribasine (1). 

Molecular models of both epimers at C-13 strongly suggest the B-configuration 

for the hydroxy group in ribasidine since with this orientation it is closer to 

both the affected protons (H-l as H-12). This assignement is also corroborated 

by the downfield shift observed in H-13a (+1.68 ppm with respect to H-13a in 

ribasine) which is very close to the value (+1.66) observed by Shamma 2 for the 

geminal proton at C-5 when comparing limogine and himalayamine(s).This relative 

stereochemistry was finally proved by an NMR nuclear Overhauser enhancement 

difference spectroscopy (NOEDS) of ribasidine (2). Irradiation at H-6 led to a 

6.8% NOE of H-13a.On the other hand, irradiation of Hi3a gave enhancement of H-6 

(8.0%) H-12(9.08) and H-l (5.5%). 

Further proof of the structure of ribasidine (2) was obtained upon acetylaticm 

(AC20/Py) giving (6)5'gas white needles, mp 198°(MeOH), the most important feature 

of its NMR being the upfield shift of H-l (-0.41 ppm with respect to H-l in 

ribasidine (2)) as would be expected for an acetoxy group in the B-position. On 

treatment with Me1 ribasidine gave the corresponding quaternary salt. 6,9 

All the above data strongly suggest the structure of ribasidine to be that 

depicted in (2).' Due to lack of material a chemical correlation between ribasine 

(1) and ribasidine (2) has not yet been possible. - 
Concerning the chemical properties of this new class of alkaloids, resistance 

to the reductive opening of the ether bridge in limogine was observed 2 . We have 

found that treatment of ribasine (1) with NaCNBH3 in an acidic methanolic solution 

afforded in 90% yield the hydroxycompound (A)8fg which upon treatment with TFA 

in ::2c12 
at room temperature easily dehydrates to give the stilbene derivative 

(2) . Finally, a very interesting result was observed when dihydroribasine(3) 

was treated with Fremy's salt1'(py/Na2C03 5%,RT) which gave a 80% yield ofoptically 

pure ribasine (Al-This oxidation can be envisaged as proceeding via an iminium salt 
12 

which is subsequently trapped by the hydroxy group at C-14 . 
1,2 Apart from protopine , a possible biogenetic precursor of this class of alkaloids 

might be stylopine, which on further oxidation would give the intermediate (z), a 

compound which has been recognized as a precursor in the biogenesis of benzcphenanthri- 

dines13. Further rearrangement of (7) via an aziridinium cation (8) could afford - 
both (1) and (2) as shown in Scheme 1. 
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