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To provide regioselectivity of 1,5-polyene electrophilic cyclization, the 

acyclic precursor must possess some specific group, which should be more sen- 

sitive to electrophilic attack than any other unsaturated bond in the molecu- 

le and must allow introduction of the correct functionality into the pros- 

pective ring A of the polycyclic molecule. For special cases, to ensure the 

stereospecificity of the A/B-ring junction (cis-6,7 double bond-cis-A/B; 

trans-6,7 double bond-trans-A/B), this starting group must imitate steri- 

tally the terminal isopropenyl grouping of regular isoprenoids'. 

The terminal tri-substituted epoxide ring which is usually involved2in 

biochemical cyclizations, is not always suitable for synthetic purposes . 

W.S.Johnson and co-workers3 have used successfully for the biomimetic cycli- 

zation reaction precursors with solvolytically labile groups such as tosyla- 

tes, acetals or allylic alcohols. Our synthetic strategy has involved the use 

of acyclic keto aldehydes, produyd by partial ozonolysis of regular isopre- 

noids or isoprene cyclooligomers , and the construction of the corresponding 

starting group would therefore be based upon a terminal aldehyde function. 

For the reasons mentioned above, we chose a dithioketenal fragment. Iso- 

merit keto aldehydes 2 4*5 and a5 were used as model compounds. 

Dithioketenals 2 were prepared from keto aldehydes 3 or 2 according 

to6 (1 mol.equiv. of 2, 1.1 mol.equiv. trimethylenetrithiocarbonate, excess 

of triethylphosphite, 24 hr, ca. 20°, followed by hydrolysis with KOH in 

MeOH) in 4% yield after chromatography on A1203. For a: b.p. 165-167'/0.7 

mm Hg; PMR (CC14)&: 1.66 (d, J=l Hz, 3H, Cg3-C=C), 2.04 (8, 3H, (X3-C=O); 

1.9-2.5 (10H,Cg2), 2.80 (m, 4H, S-CZ2CH2CF12S), 5.04 (t, J=6.5 Hz, IH, aC= 

CCH3), 5.78 ppm (t, J=7.5 Hz, IH, C=CS); IR(neat)Q : l'llO(C=O), 1670 cm-' 

(C=C(ss), no OH absorbtion; UV(EtOH):3\ _ 257 nm,E74OC. For G:PMR(CC14) 
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&I.63 (s,3H, C&/=C), 2.04 (s,3H, Cg3-C=O), 2.0-2.7 (IOH, CI@, 2.7-3.1 

(m,4H, SC&$H2C@0, 5.04 ( m, 
IB (neat)42 1712 cm"' (C=O). 

IH, ~C=CCF13), 5.74 ppm (t, J=6,5 Hz, IH, gC=CS) 

Besides 2 about 1% of l-acetyl-5-methylcycloheptadiene-I,5 a7 was iso- 
lated its formation being due to the intramolecular condensation of '&. 

The cyclization of & with CF3COOH in CH2C12 (l.Shr, 20°C) results in 
(after treatment with H20-BaHC03) the formation of a mixture of interconver- 
ting mono- and bicyclic products shown on Scheme'. However the removal of 
protecting thioketal group (CH3J, acetone-H20, reflux, 6 h) transformed this 
mixture into a single product-diketone 2 (total yield ca. 60161, which proved 
to be identical to the authentical sample prepared by cyclization of acid 
chloride 2 under the action of AgBF4g*10. 

Alternatively the reaction mixture was treated with HSiEt3 according to II . 
After chromatography on Si02 the crystalline thioketal & was obtained in 

about 2% yield12. M.p. 74-75'C, PYR (CC14$: 1.02 (d, J=6 Hz, CIi3 at C-21, 
1.48 (a, 3H, Cg3 at C-IO), l,l-2.2 (13H, Cs2, g at C-51, 2,6-2,9 (la, 4H, 
SCI12CH2CgS), 3.53 ppm (m, IH, H at C-2). IB (neat>: absence of carbonyl and 
hydrozyl absorbtion; UV(EtOH):a_ 250 nm,e 695.MS t P+272. 

Beprotection of & in the manner described above produced respective bi- 
cyclic ketone & its structure being ascertained by PMB and IR data. PMR: 
(CC14)6: 1.12 and 1.18 (singlets, 6H CIi3 at C-2 and C-IO), 1.2 -2.6 (m,llH), 
3.6-4.05 ppm (m, IH, H at C-2); IB (Ccl413 : 1710 cm-' (C=O). 

The cyclization of 3 under the same conditions affords (after hydride 
reduction) isomeric dithioketal 6b, m.p. 71-72'C. PNR (CCl4)&:1.02 (d,J=6,5 
Hz, 3H, (Xi3 at C-21, 1.30 (8, 3H, Cg3 at C-IO), 1.2-2.3 (13H), 2.6-2.9 (m, 
4H, SCg2CH2Cg2S), 3.60 ppm (a, IH, g at C-2). 

To determine the stereochemistry of the prepared bicyclic products & 
and 6b we compared their PXEZ spectral data with those of previously descri- 
bedl7- perhydrochromanes & and e of the known configuration. The data given 
in Table revealthe close resemblancein the chemical shifts of characterietic 
protons for the pairs 9-g and &- a. This result taken together with the 

previous observation on the stereochemistry of the isoprenoid cyclizatioa 
reactionI enables us to ascribe the configuration of both isomers as shown 
in & and a and leads to the conclusion that the conversion 3 - 6a and 
2b-L e proceeds stereospecifically at both sites, i.e. at the ring-junc- 
tion and C-2. 

Thus we demonstrated that the thioketenal fragment can be considered as 
a promising initiating group for 1,5-polyene electrophylic cyclization reac- 
tion. 
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