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DITHIOKETALS AS PRECURSORS FOR [2,3] SIGMATROPIC REARRANGEMENTS,
SYNTHES IS OF BETWEENANENES WITH VINYLIC HETEROATOMS .,

Alex Nlckon,* Ablmsel Rodriguez, Vilas Shirhattl, and Rothin Ganguly

Department of Chemistry, The Johns Hopkins University, Baltimore, Marytand 21218 U.S.A,

Abstract: Alkoxycarbonyl-stabllized ylldes from gem-disulfides undergo [2,3)sigmatropic shifts and provided the first

entry to betweenanenes with a heteroatom (sulfur) directly attached to the encapsulated olefinic carbon,

Ring growing methodology elegantly developed by Vedejs e_‘l’_ﬂ.l and extended by t>1'hers2 typically Involves
converslon of an a-vinyl cyclic sulflde (Alﬁa') to a translent sulfur vyilide (53), which [somerizes to an enlarged
cycloalkene (33). The scope &and versatiliity of these rearrangement-expansions would be broadened |f
dithioketal (AI‘E) could serve as yllde precursors, Such gem-dithiacompounds are accessible (e.g. from ketones) and could
lead to nacrocycleseg with one sulfur directly bonded to an alkene (l.,e, a thio enol ether), The other sul fur becomes

allphatic, and thls distinction might permit selective chemical manipulation Ilrt'er.3

On the other hand, a gem-disul fide
precursor also has the potential to divert the path from the desired .\I.E" 33-> 33. We now report a prototype study and
a8 successful application of the scheme to the synthesis of the first l.:e'l'wem'mnene4 having a heteroatom directiy

connected to the encapsulated oleflinic unit,
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The known vinyl dithioketal 35 was combined with a carbenold generated from Cu(ll)-catalyzed decomposition of othyl
diazoacetate, The derived yllde 5 rearranged In situ and produced an E,Z mixture (56% yleld) of the nine-membered thio
eno! sulfide; the ratlo of E Isomer (g) to Z [Isomer (l) was 4:l, By column chromatography we separated
crystaltine 7 from the E olefins 6, which were obtalned as a mixture of epimers at C-6 (ratlo major epimer: minor epimer
was 3:1), These epimers exist because of the chiral plane at the alkene unl‘l'.4 Analytical, spectral, and chemlcal
properties of our products agreed with their asslgned structures, For example, In the 1H NMR spectrum of'é (epimeric
mixture) the C-6 hydrogen In each eplmer appears as a doublet of doublets as a consequence of couplling to the adjacent
dlastereotoplc methylene hydrogens, For the "major" E eplmer, thls palr of doublets centers at 6_ 3.5, whereas for the
"minor" £ epimer it falis a1’5_ 3.3, In contrast, the methine H In the Z olefln’z Is a pseudo-triplet centered
af§ 4.0, Evidentiy, in 7 the C-6 H experlences simllar averaged coupling with each C-7 hydrogen as a result of

conformational flexibility In the nine-membered ring.
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We confirmed the E and Z assignments forg and l, respectively, by enolization experiments, In ETOH/NaOEt, the
"major" and "minor" epimers of I3 interconverted, and after 15 min at room temperature their relative proportion (via
NMR) changed from an initial 3:1 to a final 1:3, In contrast, Z lsomerl was stabte to similar treatment as expected

since diastereomerism is not possible,

When we conducted ring-expansion of 4 via yllde~8 (generated In sltu from dimethyl diazomalonate), the product (36%

yleld, not optimized) consisted of a single Isomer, the Z olefin 9. I1s magnetically equivalent C-7 H's appeared as a
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'3C NMR conf irmed

singlet (§ 1.6), and Its equivalent OCM3 groups produced a sharp singlet afG_ 3,8, Proton decoupled
the presence of only one type of carbonyl carbon (single peak § 169,74), The chemical behavior of‘g agreed with Its
assligned Z conflguration, Thus, treatment of3 with NaOEt/EtOH effected transesterification and a retro-Claisen

condensation to produce a single product identical In all respects to the Z olefin l obtatned from our other roufe.6

With this methodology we succeeded In synthesizing the double-domed olefins (1.e, be*rweenanenes)‘le a“d,',ﬁ by the

overali scheme shown.7 Known 2-methoxycarbony! cyclododecanonea was conventlonal ly converted to 10a with propane-1,3-

/
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dithiol followed by LIAIH4 reduction, Alcohol hl‘ge was mesylated (91%) 10“1'\% and then transformed (81%) to the phenyl
selenlde& with N::SePh.9 Selective oxidatlve elimlnation °f.l.25 with Nal04 in dimethy! sulfoxide produced in 45-50%
yield +the olefinlc dithioketatl .L‘,' which was treated with ethyl dlazoacetate as before. The translent
vyl ide (,3,3) rearranged In situ and gave (58% yleld) a mixture of .'.2 andli in a 4:1 ratio, By coiumn chromatography we
separated crystalline Z isomer 14 from olly 13, which itself consisted of two eplmers at C-14 ("major" and "“minor") in a
3:1 ratlo. The physical and chemical propertles of this epimeric mixture agreed with the bis-transold olefinic
geometry, For exampie, in the 1H NR of 13, the C-14 methine H appears In each epimer as a doublet of doublets
centered af§ 3.5 (major epimer) and atg 3 3 (minor epimer), Molecular models indicate that rotation around the C13-

C14 bond In 13 Is restricted, and this situation would accentuate the dlastereotoplclity of the methyiene hydrogens at C-
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13, In contrast, the methine H in the corresponding Z isomer “li showed up as a pseudo-triplet (§ 4,0) reminiscent of

our earlier observations on olefin 7,
~

We confirmed that the major and minor Isomers of 13 differ only In conflguration at C-14 by Interconverting them
through enolization In ETOH/NaOEt. 1In less than one hour, their Inltlal ratio (3:1, respoctively) became a flnal ratio
of 1:3, and no new Isomers were produced, As expected, our Z olefin 14 remained homogeneous after the same alkallne

treatment,

Simllarly, when we used dimethyl diazomalonate as the carbenold source for yllde formation, oleflnllgave
(via E) the desired betweenanene ’]E and its Z counterpart ll in a 5:1 ratio (total yleld 71%), After separation by
cotumn chromatography, each Isomer" was crystallline and was fully characferlzad.7 in the two cofde groups are
dlastereomeric (because of the chiral plane at the oleflnic unH')‘"0 and exhibited distinct, sharp OMe
singlets 1] 3,81 and 3,79) In the lM NR, In u the methoxycarbony! groups are equivalent and, In agreement, this
Isomer showed only one OMe singlet 1] 3.78). Finally, we correla‘redlgwlfh our other befwsenanenelzby
treating :2 with NaOE+/EtOH, We obtained In 62% yleld a mixture of the same two epimers of 12 already in hand from our

ear|ler route, Furthermore, the ratlo of major:minor epimers was virtually the same (1:3) as that obtalned by the

enclizatlon equilibration conducted earllier on 13,
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