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Abstract : 

The structure of guettardine I, an indole alkaloid isolated from the bark of 

Guettarda heterosepala (Rubiaceae), was determined from an analysis of its MS, 
1 
H and '3C NMR ----------------~- --- 

spectral data, and by a chemical correlation with dihydrocorynantheol 1. Guettardine 1 can _ 

be considered to be an intermediate between the Corynanthe and the cinchonamine groups of al- 

kaloids which are precursors of quinine and its derivatives. 

Further work in the studies of the alkaloids of the qenus Guettarda (Rubiaceae) 
2-3 

--------- 

has resulted in the isolation of guettardine 1 (scheme 1) from the bark of G. heterosepala. -------_------- 

Following a classical extraction and purification method, guettardine I was isolated as an 

amorphous solid :[a]:' -loo (EtOH, C : lE), Y 0.25 g/kg, 80% of the total alkaloids, whose 

molecular formula C 20H3002N2 was determined from its microanalysis and high resolution MS 

(exact mass Mf' 330.2324, calcd 330.2298j4. The UV :h 
1 

ikfH, nm (loge) 226 (4.54), 277 (3.89 

284 (3.911, 292 (3.85) and H NMR spectra (broad signal at 9 ppm, exchangeable with D20) in- 

dicated the presence of an indole chromophore with a free N 
(ajH' 

Resonances were also obser- 

ved in the proton spectrum for a N(4)-CH3 group (s, 3H, 1.95 ppm) and an ethyl side chain 

(t, 3H, 0.85ppm ; m, lH, 1.1 ppm and m, lH, 1.55 ppm). 

Comparison of the 
13 
C NMR spectra of 1 

4 
_ with its 0-diacetyl derivative 2 5 (Ac20/ 

pyridine) indicated that two hydroxyl groups were present in the molecule at the terminal end 
6 

of two ethyl side chains(cv. effect shift = + 2 ppm and B 2 - 4 ppm) . 

In addition, the signal at 6 3.3 ppm (dd, 1H) in the 
1 
H NMR spectrum of 1 remained 

unchanged after acetylation and was thus assigned to the tertiary proton at C-3, characteristic 

of the Corynanthe alkaloids. 

Taken together, these spectral features suggested that guettardine was related to 

dihydro derivatives of corynantheol 8 or cinchonamine 2 (scheme 2) bearing,in addition a 

primary alcohol function. 

The structure 1 was thus tentatively proposed for this new alkaloid. 
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Definitive proof for the structure L was obtained by a chemical correlation with 

dihydrocorynantheol 7. Firstly 1 was convertedinto ?‘(colourless crystals, Y : 60 X, - 

C27H35N203S Cl) by reaction of 1 with excess TsCl/pyridine followed by refluxing of the crude 

extract in DMF for 1 h. The structure 2 was assigned on the bases of its spectral data 

(FAB massspectrometry and 13C NMR 8). The formation of this compound indicated that a bis 

tosylate was initialyproduced which underwent both an intramolecular displacement of the C-5 

tosyl group by the tertiary amine and an intramolecular substitution at C-17 by Cl-. 

On partial reduction of 1 with LiAlH4 (THF, A, 3h), compound 4 was obtained. Further treat- - 

ment of ft with LiA1H4 (THF, A, 24 h ) afforded dihydrocorynantheane 2. Unfortunately we did 

not have an authentic sample of 2 and since its spectral data were incomplete 
11 

we searched 

for a transformation of 1 into a known compound with which a proper comparison could be made. 

Selective tosylation of the primary alcohol at C-5 was achieved by intramolecular 

base catalysed tosylation 
12 

of 1 (TsCl, 1 eq, CH2C12, OT, 12 h ). By complete removal of 

the solvent and refluxing in DMF (1 h ) the tosylate 6 was obtained. - The crude product was 

converted without purrfication intodihydrocorynantheol 1 on treatment with LiAlH4 in refluxing 

THF for 24 h. (Y : 40 Z + 50 E of recovered 1). - 

The formation of dihydrocorynantheol 1 from guettardine 1 definitely established 

the relative and absolute configurations of the new alkaloid. 

The isolation of guettardine in plants producing Cinchona alkaloids l3 is interes- 

ting from the biogenetic view-point. Although cinchonamine 2 or the corresponding aldehyde 

have been regarded as key intermediates in the biosynthesis of quinine from corynantheine 
14, 15 

7 the intermediates in the sequence 8 + 9 are unknown. - - 

The isolation of guettardine lcould indicate that cleavage of the 8-carboline sys- 

tem of corynantheine precedes the formation of the quinuclidine ring. Guettardine 1 thus - 

closely resembles the true biogenetic intermediate. 
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