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In our previous communicetionl we have reoorted the 

etxucture elucidation and maaa spectrometric fragmentation of 

buxtaulne (Ia) a novel, one nitrogen containing type of alkaloid 

isolated from Buxua eemoervirena L. Buxtaulne wae shown to be a 

repreeentatlve of a new claee of cyclopropane eteroldal alkalold~ 

poeseeing a C-20 oxygen function for which the convention on use 

of letter suffixes to designate substitution pattern of Buxua 

alkalolde’ does not fit. 

We wieh to present herewith the structure of an additiona 

alkaloid of this series, buxpllne which is very closely related 

to buxtauine and the configuration of both these alkaloids. 

Buxpiine, C25H3gN02 (ICI, m.p. 173’; [k]:’ +158 23’ 

(c 0.173, chloroform) was ieolated from fraction C by column 

chromatography on alumina3. Ite lnfra-red epectrum4 exhibited 

abeorptlon bands attributed to a cyclopropane ring (1458 cm-‘), 
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a carbony group (1709 cm-‘) a hydroxyl group (1037 and 

3583 cm”‘), and an exocyclic double bond (903, 1653 and 3093 Cm-‘) 

There was no peak indicating the presence of a hydrogen free 

amino group. The n.m.r. spectrum5 of buxpilne showed signels 

at 0.08 and 0.2g6 (cyclopropyl methylene), 4.66 and 4.95 

(terminal met&Gene), 2.35 (6H, dimethylamlno group), 2.23 

(hydrogen adjacent to oxygen), 0.92 and 1.15 (6H, two 

quarternary methyl groups). In the mass spectrum7 the base 

peaks were formed besides the molecular peaks - of m/e 58 ions 

(dimeth$lamino group) and m/e 43 ions (acetyl group). All these 

observat,ions suggested that buxpiine Is the N-methylderivative 

of bmtsuine. Reduction of buxpiine by NaBH, led to the dial 

C25H41NC12 (11~) m.po 198-200°;[~]~8 +102 23’ which mass and 

infra-red spectra were superimposable with those obtained f’rom 

buxtauine after succesive NaBH4 reduction and methylstioa 

according to the E!achweller-Clarke method. In sttemping to carry 

out direct methylation of buxpllne by this way a molecule of 

water was split off, yielding anhydrobuxpiine C25H37N0 (IIIb) 

x 2:” 2,41 nm (log & 4.02). This product was found to be 

Identical with &methylanhyd.robuxtauine. 

As the Eschweiler-Clarke methylatlon of buxtauine affored 

the N-methyl anhydroderlvetive only, the conversion of buxteuine 

to buxpiine was carried out by methylation of buxtauine oxime. 

Recovery of the original carbonyl group took place as e result 

of formic acid sction. Full agreement was found when all 

CheractePistiC data of the respective products were compared 

and therefore buxpiine was systematically denominated as 3-di- 

met~lamjno-4-met~lencl4-methyl-9,19-cyc~o-l6-~d~o*ypregna~- 

-2O-one. 
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Thue the interrelation between buxtauine and ite N-methyl 

derivative buxpiine wee demonstrated. In order to eeteblieh 

the configuration of both these alkaloids, buxtauine wae hydro- 

genated on Ademe catalyst In acetic acid, yielding 4,4’-dihydro- 

derivative (IV) which, in turn wae degradeted according the 

Ruehig method’ to the proper 16-ene-3,20-dione (VI, thie being 

cheracterized by epectroacopic data. In the infra-red epectrum 
-1 peak8 were observed et 1709 cm-’ (carbonyl group), 1676 cm 

(conjugated cerbonyl group), 907 and 1600 cm-’ (double bond) 

-’ and 1460 cm (cyclopropyl methylene), while the ultra-violet 

spectrum exhibited a maximum at 241 nm (log&4.83). Selective 

hydrogenation of the endione (V) over palladium on charcoal in 

ethanol-acetic acid furnished, after purification on alumina, 

the dione C23H3402 (VI) having its cherecterietfc date in 

accord with those reported’ for 4A, 14A -dlmethyl-9/j ,19-cyclo- 

-5d-pregnene-3,20-dione. This experiment not only afforded 

evidence for configuration et six aeeymetric center6 but also 

confirmed the C-17 position of the ecetyl group. This C-17 

acetyl poup wee assigned to have (3 -configuration, since the 

0.r.d. curve exhibited a similar positive Cotton effect ea 

174 -pregnen-20-ones 10 . 

The easy dehydratation of buxteuine (Ia) to anhydro- 

buxteuine (IIIe) under various mild reaction conditions 

suggested that the hydroxyl group had to be In the adjacent 

C-16 position. The average increment of change in molecular 

rotation at the C-16 position of steroids, namely 16d-hydroxy 

to 16&-ecetoxy i8 reported a8 being -240°, while the average 

increment for the p-counterparts ie +65’ l1 end therefore the 

acetyletion of buxpiine wee attempted. !Che resulting ecetyl- 
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derlvatlve C2,&,NO3 (Ib) mop. 205-207°;[L]~7 +99 52’8 @howed 

A M -208” 12, thereby determining the[A]poeition of the C-16 

hydroxyl group. 

Biogenetic precedence favored the 3fi -poeition for both 

the met$fl- and dimethylamino group of the alkaloida in question. 

The evidence of this aaeignement could be eatabliehed by the 

weak negative Cotton effect of the 4-ketoderivetiveb. The 20-keto 

group in buxtauine (Ia), having been traneformed to the eppro- 

priete h@roxyl group, the amino dial (IIa) was ecetglated to 

the trlaaetylderivetive (Ifb) and the 4-exonethylene group wae 

converted by ozonolyeia to the 4-ketoderivetive C3o+j06 (VII). 

Its 0.r.d. curve actually exhibited a weak Cotton effect 

comparable with that of ChoXeatane-&one which is to be accepted 

6e a proalf for the 3P -(equatorial) poeition of the nitrogen 

functioIP. 

Thus buxtauine (Ia) is formulated a8 3~~met~lam~-l4~- 

-met&l-4-methylene-9f3 ,19-cyolo-ti-pregnane-16.L -ol-20-one and 

btupiine (1~) ae its N-methylderivative. 
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