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There ax hundreds ofnonlitqenoid alkaloids from Acotailum, Co~olida and Delphinium spsies.12 

These nahmal pluducts display diva-se biologiad activities*3 aad many of them aIe highly toxic to lnammau as 

well as to insects.5 Aconidne (wolfsb, nx&shocd) (1). which is still used in traditional Chinese medicine.6 

is a norditerpenoid alkaloid and potent neurotoxin isolated Finn various Aconirum specka Aconitinc (1) 

pnxhccs both central and paipheral effects in mammals. It markedly slows the inactivation of sodium 

channels, inducing a steady depokkatian due to the kteascinsodiumionpam&ilityandalsodecn&.ngthe 

ion channel selectivity. Lycocconinc (2) C-18 esters display signifkantly different pharmacology fnxn that of 

aconitine (1). For example, lycaconitine (3a) and methyllycaconitiae (3b). from De#dinim brownish or D. 

datunqg and not fbm Awn&urn .spchs (despite the trivial -), are competitive nicotinic acetylcholine 

receptor antagonists.~~ These DeZpMum alkdoids arc not potent mod- of voltage-sensitive sodium 

channels. We wanted to esteri@ lycoctonine- and aconitine-type alcohokll derived f&m readily available 

ncrditerpenoids, 00 prepare novel hybid alkaloids. Therefa~~, we have investigated the regioselective 

demethylation of (1) and we report, in this Lmer, our results with Lewis acids. 

The rigorous work of Pelletier and colleagues on the chemist@ and spectroscopy13 of Aconiaum and 

Delphinium alkaloids has included a recent study14 on the demethylation of delphinine (4) and dated 

norditerpenuid alkaloids with HBr in acetic acid. However, to our knowledge, there are no litea-ature data on 

the demethylation of (1). In repmts of the demethylation at C-8 in delvestine (51)~~ and delvestidine (5b)16, 

effected with 3M sulfuric acid at 90°C for 17 h, solvdysis possibly occurs, i.e. exchange of the oxygen atom 

as well as the methyl group under mild acid hydmlysis. 17 Thaellrealsoli~preccdentsforthefacile 

cleavage of the analogous methylenedioxy functional group at C-7-C-818 and of C-8 acetate solvolyskl9 
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we anticipated that trurtmntof(1)withHBrinaccticacidmwld~~y~andthenaoetylateat 

C-18 and also at C-16 in m with R&tier’s observations14 that (4) gave (6) and (7). Under similar 

reaction conditions, we found that (1) gave essentially (8) and (9) iu equal amounts atIer isolation by reverse 

phase HPLC (10%). This nsult was smpri&g given the close &nil&y in structure between delphinine (4) 

and aconitine (1). We propose that the a-C-3 hydroxyl group present in (1). but not in (4), undergoes ready 

acetylationinHBrinaceticecid,anddratthis~llpnomolesan~~l~~isplacemntof~eC-IS 

methoxy functional group by the oxygen atom of the O-methyl ether at C-6. Displacement of C-6 methoxy by 

C- 18 methoxy woukl probably occur with invaion of eonfiguration at C-6. The ‘H NMR spectrum shows 

that H-5 (1.96 ppm. d, 6.4 Hz) is coupled to H-6 (4.45 ppm, d, 6.4 Hz) and H-6 shows no other cross-peak 

in the COSY-90 spectrual, thetefi.XeJ~~ *lHz. WebelieverhatthestereochemistryatG6ispreserv~ 

as the coupling constant of the H-6 proton, coupled to H-5, is 6.4 Hz which is similar to that found in aconitine 

(1): H-5 (2.10 ppm. d, 6.7 Hz). H-6 (4.05 ppm, dd, 6.7 and 1.3 Hz) and H-7 (2.84 ppm. d. 1.3 Hz) with C- 

6-a-OMe in (1). Pellet& aud co-workers have reported14 a cyclic ether of this type with a C-6 a+&iguration 

whilst others have not assigned the stereochemistry of the tetrahydmfuran.~~t~ The novel tenahydmfurans 

(8) and (9) will also be useful in SAR studies of aconitine (1) and ~&ted nozditerpenoid alkaloids. 

Treatment of (1) with Me@, in dichloromethane at 25°C. smoothly Gdemethylati at C-l 8 to give 

(10) and then also at C-16 to give (11). This contrasts with the findings of Pclletier aud cuworkexs 

demethylating (4x14 who did not isolate any identifiable pmducts from am reaction with Me+. 

AlHNMRtime cornsesadyshawedthatthedemedrylationatC-18in(1)wasfastathanthatatC-16. 

Aliquotsofthertaction~~~andquenchedwith~aqueoussodiumcarbonate 

solution befare extraction of the alkaloids into dichlosou~&~~ (60% of the total alkaloids recovered). The 

NMRspectnunofthccndcallcalaid(s)~~thaZafter4h,nostamngmamial(l)nmained. Atthis 

time, (10) was the wt species with some (11) (the ratio was approximately 3:2 from lH NMR), but, 

after a further 20 h, (11) was the sole alkaloid product (60%) The acetate and benzoa& were both intact. 

On reaction of (1) with BBr3, in anhydmus die hlommthane at either 25T or -78% no identifiable 

products we~c isow although starting ma&als wete consutx& The saategy of OdanethyIation was 

then extended by using Nal with AK&. in acetonitrile at 25% In this case, the Lewis acid AlCl, &tes 

to oxygen, whilst the iodide attacks the methyl group. Akiyama and co-workers= have used NaUAlCl3 to 

demethylate an O-methyl ether iu an inositol anaI_ leaving intact ketal and benzoa& pro&&g groups. In 

asimilarmanuer, (1)gavetwo~ucts(11)(42%)aod(12)(22%)withthekrnzolattandactulte groupsstill 

present. 16-0Desmethylaconhine (12) was not found in the demethylatiou praiucts when Me$iI was used 

as a reagent and neither could the de&d (10) be isolated ti the reaction with NaI/AlC13 nor detected by tic. 



3369 

Wcamcludcthat,witbN~~~~,thtadainwhichdreC-16andc-l8maboxy~~gin~~ 

demcthylataiisrcwzscdcompa&tothatfbundwithMe-$il However, ik di~d=mclhyl product (11) is 

alwaysformed. TheC-16mctboxyfuncd0naigroupha~r~lawfi~ texm~c(3.76ppm)iathc 

‘HNMRspccmm~oftkseallmbirla.atsignifiCIUl y d lowerfiddttmntbeotha~mthoxy~~~~ 

proton Iesonances arc close enough (3.17-3.30 ppm) to cross WQ as a flmctkn of small ChaW= in the 

substitutionpattunofthecarbonsk&ton. Thueforc,itcaabcrapidlydetamined,bylHNMR spectroscopy, 

whcthcrtheC-16m&oxygroupisstiUprer#ntinthemolecale. Thedanethylatiaa=F== ppwidedby 

M~SiIaadN~~~13~conMlientaad~~~~mdrodsfar~gthe~~- 

methyl ethers of (I) into the aloohol functiona grasps with a degree dregi- cmtd. Hoftnver. with 

HBr/AcOH as the demethylating agent, mw formatiao w acetyhition and hydrolysis of 

~c~~(8)~(9)is~required~plroduce~~g~alcobola C!OtltrolOfthC~oa~, 

when Me+iI was the Lewis acid, 4 h at 25% gave wy 18Udc=metby~ (lo) (34%) aad 

(11) (25%) which will be us&l in synthesizing new alkaloid dcxiva!iv~s.~~ 

OH 

(2) R = H 

OH 

(4)R' =Me,R2=Me 
(6) R’ = AC, R2 = Me 
(7)R’ =Ac,R2=Ac 

(Sa) Dchcstiw R = OH 
(5b) Dclvcstidine R = OMe 

;;gL$i~~~ r;@FJ!.fJ: 
(8) R’ =Ac,R*=Me.R’=Ac 

(:;R1=H,R2=Me 

(9)R1=Ac,R2=Ac,R3=Ac 
(11)R’ =H,R2=H 

(12)R’ =h4c,R2=H 
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