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ALbrclbc lod ryntbesis of mr-scektium dkabii & Ir and of its 3’demctboxy annb@e lb via lk 
Mauistion of cndocyctic &ncs 4a-b is pmentod. The Mil acceptor L is I useful synlbon for the lwo-slcp 
synthesis of 2Jdisubstituted pyridks from A’pym~lines. 

The 6rowia interest in the alWoiis obtained from 
various Scdaim specks of the fmily Ai,rumr is 
nlkcted in the increasing number of p8pcrs dealing with 
their isolation 8nd structunl clucid8tion A synthesis’ 8nd 
biosynthesis! Althou& we hrve isokted nktively krge 
qtmntitks of some of these alWoiis from S. jo&ttii, 
several of tkm 8rc not rv8ikbk in sufkknt qu8ntitks 
for dih&n studks in radk-active tncer umlysis or 
biobgkal screeni- experiments. Of these we have been 
particukrly interested in the pyridinc 8lWoiis scektium 
8lWoid &I-* la. tortuosamine- t and N-fomyl 
tortuosaminc 2b. Furthermore, the recent isoktioo of a 
3’deoxy9enatai mcsembnne &&ii. mktcoone.’ 6 
from S. ~moque~~e, a pknt from which dioxyaryl alk- 

. abii (e.g. mcsembr8none) have 8lso ken extncted, 
and the proven intermedkcy of scektenonc in the bio- 
genesis of the tic - 3 - (3.4 - dimetboxyphenyl) - octa- 
bydroindok 81Woiis.ti prompted us to under&e the 
total synthesis of the Y&methoxy atmloguc of scektium 
8lWoii & 8s well. Ttdi compound h8s hitherto not been 
isokted from n8tur8l sources. 

TheacidGtdysedthaml rtprm\pmcnts of cycl+ 
propyl imines 3 to A’-pytrolines 4. followed by annula- 
tbn with methyl vinyl ketone or m 8n8bguc of it, 8 
reactbn sequeacc developed prbmuily by Stevens,“A 
h8sbeenutilixedutbekeystepinthetotdsynthesesof 
a variety of dWoids.’ my. we chose 6 - (5.S - 
dimctbyl-l$-dioun-2-yl)bex-l-en-3-oaekud6- 
(I$-dioxokn-2-yllhex- I -to-3-oneLasMkb& 
acceptors which, after uumktion with 3 - ventryl - 2 - 
pyrroline” L 8nd 3 - 8nisyl - 2 - pyrroline” 4b, provided 
the masked ISdkarbonyl systems 7ad. which sub- 
sequently were readily converted to scektiun. dWoid 
A, Ir and 3’&nuthoxy scektium 8lWoii A. lb in 9ood 
yields by treatment with an excess of hydroxykmine 
hydrochloride in r&u@ !&% ethanol. 

Tk preparation of tbc cyckpropyl imine JI by cyck 
prop8n8tion of 3Mimethoxyphenyl acetonitrik. reduc- 
tion to the aldehydc with diisobutykhuninium hydride 
and imine farmah. followed by &d-atalysed thermal 
reur8n6ement to tk enamine 4a ~8.5 readily aczom- 

plished by the method of Stevens.‘L The preparation of 
the 3’&methoxy analogue 4b” was simikrlr achkved. 

Annul&o of the hydrochloride salts of A pyrrolines 
4m 8nd 4b with enones SI mnd 5b procx&d readily in 
relluxint~ acetonitrik in 73-N& ykld ovtl IJhr. The 
multing annul&n products 7a-d were sepantely con- 
verted to sceletium alWoid & Ir and 3’dcmethoxy 
scektium alWoid A.. lb in Ml% yields by relluxing 
them with a threefold excess of hydroxykmine hydro- 
chloride in %% aqucocu ethanol. Scektium alWoid A, 
obtained in this way was identical in all respects (IR. 
UV, PMR. MS. m.p.) with the natural product. This two 
step conversion of the enone k to sceletium 8lWoid & 
is a marked improvement on the four step procedure 
employed by Stevens utilixiw methyl - 5 - 0x0 - hept - 6 - 
enoat? 8. 

Enone k is in fact potentially useful as a gmnol e 
pnrmnor in the synthesis of 23-disubstitutai pytidines’ 
via endrte or enamine 8nnuktions.t lk syntheses of 
the enones h sod 5h were accomplished by two different 
pathways. The first approach invdved the regiospeciflc 
alk?uka of UK dknion of 3-phenykulphinyl+utamne’ 
9wnh2-(2-bromopropyl)-l$-dioxduK”tolivetbe 
intermediate sulphoxide 10 8s 8 pair of dhs~mcti 
mcenmtes which underwent thermal elimination of hen- 
xenesulpknic acid in r&xii catbon tetrachk& to 
a&d the enone Sb. However a more elcknt synthesis 
involved 8s 8 key step the Griguud reaction either of 2 - 
(3 - chloropropyl) - I$ - dioxolmc Ilr or 2 - (3 - 
chloropropyl) - 5.5 - diithyl - I$ - dioxane Ilb with 
acrokintordardinhi&ykld(84%and69%respec- 
tively) the rllylic 8lcohols I& 8nd 12b which were 
readily oxidized with pyridinium cbbrochromrte” to 
enonesSrandS)insatisfactoryyklds.lkacetals1la 
and llb were readily pnpved from 4chlorohutanol by 
0xiduiuntot&aMehydewithpyt&iumc~ 
chromate and subsequent ac&fix&n.“Tbc 8bove men- 
tkoedGr&nudreactbnis,tot&bes1of~knowkd#, 
thetlntex8mpkoftkhi&ykldutilix&nofacetd 
stMiMedalkylh8MesMdformsthesubjl!ctofrnote 
published elsewhere.” 

- This total synthesis of rceletium alWoii & 8lso for- 
tEnon50isalorcstabklos~aUcthu’cMmeSI*ahba& mally constitutes 8 totd synthl!sis of tomw#rmiat h 

t’& cotnpounb we hbik Md UC we4 directly rltcr lbcir which has previously been dcrival from natural 
prepdon [see Ref. t Ill. scektium alWoid & by catalytic hydropcnolysis.’ 
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IRspcccnwemobtainedonrUnicamSP2Wspec~ 
tomctcr. PMR spectra were obuind on a Vti HAIOO spec- 
lfDmcter.Musq!ecb88ndacculuemur measurements were 
made on a Ik POW 21.492 B mus ~~~me(cr. Qualitivc tk 
wnunicdouloasiliapl~G2U)aroa~olidc~N) 
lypc E) developed with varyi conccn~&n~ of petrol in 
EtOAc. Cotumn chmaulogapby was afried out with silka 6el 
60 t7W.W mesh. Merck) or aluminium oxide 90 (active ncutrnl. 
prdc HI. Merck). Solvents were puritkd and drkd by standud 
pmc&res.MIRspcctmwererunastbiilUmsktwccnsodium 
cbbridcdiscsunkuahwii sgecikd. 

Scdr(iwdLdddA,I~Alolnol7oC79~;Olllmmol:I’ 
cpuiv) in %% aqueous EtoH (I2 ml) was treed with bydroxy- 
lam& bydrochbridc (62.5 at6: 0.90 mmol; 5 a&) and r&aed 
under N, lot 22hr. l’be mixture was cookd and treated with 
KOH (7 cquiv) in M&H (IJml). The rcsuhii mixture was 
WpOfUCdU&~fCdUCdpcuunmdrwicc~aopcdwitb 

dry lmuene. lbe residue wu &red t?wou& ncutml d III 
~101wirbW1)~ia~Aclodwmc-lr(#~; 
a). m.p. 152-156d’ (EtOAc). idmfkal (UL UV. LOO MHz 
PMR. MS) with an au&&c specimen (Found: M. 324.1630. 
C&,N@, requircst M. 324.1837). 

similuly. ?c (loo n(l; 0.25 nunol). pmduced rllcr chfonu1* 

mleomuspranoflbcMuuktka~7~~rbond 
fhcslabkandllkgnoukafylcoajug4tedpyTrolianiulnion(w 
Ref. II) and lbc rcsonua smbilii cyclic oaoaium ioo due lo 
C2 f~ntation of the acctal mokty as prominent or base 
PcrLs. 

ia) I - 3.4dWc)prlphayl 
(b) I - 4ur)oryphryl 

~;&~~c-Ia (52 ml: 65%). i&n&al as b&a with an 

Y-Dnnahoxy¶uiuiafn~kIb.l7u~m 
(216 ml: 0.54 nun00 tread u above. PVC after chmumloqrpby 
as before. mc-lb (llOm& 81%) u a cbrwuloqrphkally home 
DC- oil. P_ mt) 750. n5. 1030. 1173. 1245. 1~5. 1519. 
1572. 1603 and 29Wcm-‘; 8 (Ccl,) lS3.35 (m. l2H. inckdin( 
an kCH, w u 224). 3.65 (s. Oble). 6.55-7.a (M’RR’, p- 
mUhoxypbmyl riq protons). 7.1 (&I. H. J - 8 and 5 Hz, Hx of 
AMX). 7.41 (dd. H. J - 6 md 2 Hr. Hm of AMX). aad 6.36 (dd. 
H. J - 5 and 2 Hz, Ha of AMX); mass spectrum” (chcmkal 
ionization IOQ) m/e (nl intmtsity) 295 (100. M + I). 294 (45. Iy’). 
279 (4. MCH,L 251 (13. M+H,N). 236 (14. yC,H,N): 
(Found: M. 294.1720. C&N@ requircsz M. 294.1732). (Foun& 
C. Tlb: H. 7.32; N. 9.25%. C,,H,&O rcquim: C. nJ: H. 7.5: 
N. 9.5%). 

Similuly. 7d (I5On16; 0.41 III&). produced &I &oatue 

0.5a cquiv) wa8 dimotvcd ill tiyd clkr (5all) and 
Pllpdwtr 7tit Tbc PYlrd& 4B” (129011; 

ua~ed with a sat HClether soln (0.1 ml; I equiv HCl) u Q. YEc 
ahrrwasrcmowdumlrxfc!d~pcuurrIod*c~alr- 
fespondia6 my pyrollinc hy$ocbloli&. Ttlc sy&ocata 
was diilvcd in rnhyd acanwik (5ml). uraled with Ir 
(125 mr. 0.59mlaol. I equiv) rad &uaad uoder dry N, far I5 br. 
l%emixturewcookd,dilutaJwilbclher(25ml)Mdwubed 
rucmrinbritbJ9CN~CO,q(lx5ml)ud~(lx5ml). 
nuorgJnicphrewudrkd(M@O~and-lruedcodve 
lbc CL-*” 8llnuhh podllcl7a u 1 cbromlqnpbially (lk) 
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