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The Nazarov reaction, a well-established method for generation Scheme 1

of new cyclopentenone rings from dienone precursors, has enjoyed N -
considerable recent attentidParticular focus has been placed on xS X Y

its use in tandem or domino processesitalytic approachesand Y AorAgt v /SN RZ N X
strategies for stereocontrol in the electrocyclization $tegs R R al Co
typically practiced, the Nazarov reaction begins with a 1,4-dien- Ri 1(X=Cl, Br; R 2
3-one, which is activated with protic or Lewis acid to form a Y=H.R OR) ,/

pentadienyl cation. We are interested in alternative methods for Y Y X
generation of Nazarov-type pentadienyl systems which may permit Rzﬁ/x —H* RZ\‘,X
novel trapping pathways or greater functional group compatibility.

Here we describe a novel Nazarov process in which 2-chloro-3- R' 4 R' 3

silyloxypentadienyl cations capable of electrocyclization are gener-

ated from readily available dichlorocyclopropane precursors.
Dihalocyclopropanes are known to underga Bisrotatory

electrocyclic opening under thermal conditions or treatment with

Table 1. Preparation of Dichlorocyclopropanol Silyl Ethers 62
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R2__-
OSi(i-Pr); CHCl, |

silver(l).> The resulting 2-chloroallyl cations can be trapped by

;

halide or solvent, aromatic compourfist internal nucleophiles. R2 R® 50% NaOH (aq) R" 6ah

We envisioned a variation of this process as a potential comple- 1 | BnEt;NCI o]

mentary method for accessing the Nazarov intermediate: if ring- R" 5a-h cl

opening chemistry could be carried out on alkenyl-substituted [

dihalocyclopropaneg, pentadienyl cation potentially capable Ph 7 Pr

of_ undergomg & electrqcycllzatlon would result (Scheme 1). ety denet ot " R productyield 06y

Simple dihalogenated vinylcyclopropanes undergo thermal rear-

rangement to dihalocyclopenterfelspwever, these may occur via % g? '("CH) cH : : g‘g gg

a homolytic pathway. To the best of our knowledge, the corre- 5 5c Ph ¥z Me H 6c 20

sponding cationic process is unknown. 4 5d (CH2)4 H 6d 91
Computations have shown that the presence of an alkenyl 5 5e (CHy)3 H 6e 92

substituent on C-2 of a 1,1-dihalocyclopropane should increase the g g; E: H E’r ng S?d

rate of electrocyclic opening relative to hydrogéi.he presence 8 5h Ph(CH)» H H 6h 7

of an oxygen-containing group on the same carbon=YOR)
should also accelerate ring opening and would furnish a pentadienyl 2 Silyloxydienes5 were dissolved in CHGI(0.12 M) with benzyltri-

cation quite analogous to the Nazarov intermediate formed from ethylammonium chloride (20 mol %), and the resulting solution was stirred
1,4-dien-3-ones! Silyl ethers were chosen for initial investigation, ~90rously at room temperature with 50% aqueous NaOH (190 equiv) until

o . 5was deemed consumed (TL®)See Supporting Information for prepara-
as the cyclization producwould be expected to undergo facile  ton of dieness. © All yields are based on isolated product after chroma-
desilylation to the corresponding cyclopentenone. Thus, cyclopro- tography.? t-BuOK/CHCk used in place of PTC conditions.
panest were prepared via dichlorocyclopropanation of the readily
available 2-triisopropylsilyloxydienés5 under phase-transfer con-  halophilic silver(l) ion. Usinga and6c as test cases, a variety of
ditions'® (Table 1). Cyclopropanation reactions generally occurred conditions were surveyed. Heatifigin acetonitrile caused efficient
in high yield, especially in the case of disubstituted silyl enol ethers conversion to chlorodienongéa (analogous torf) as did stirring
(entries 1-5). Silyloxydiene5f did not react cleanly under phase-  with AgBF, in trifluoroethanol (TFE), while in CkCly, it was
transfer conditions and underwent direct conversion to chlorodi- converted to a complex mixture containi®g. The more highly
enone7f when treated with potassiutabutoxide in chloroform substitutedbc was subjected to several silver(l) salts (AgOTf, AgO
(entry 6). Although the anticipated dichlorocyclopropdfiés the CCF;, AgBF,) and other Lewis acids (AlG| ELAICI) in a variety
likely precursor of7f, none of this material was isolated. Use of of solvents, and it was found that AgBiR CH,Cl, gave the optimal
more labile silyl ethers (e.g., triethylsilyl) also led to the unwanted conversion to the desired Nazarov cyclization prod@aciThe other
formation of dienoneg during purification or the subsequent ring-  substrate$a,b,d,e,g,h were then subjected to the same conditions
opening step. (Table 2), with varying outcomes.

With cyclopropane$a—e and6g,h in hand, the possibility of As noted above6a furnished9a as part of a mixture that was
effecting Nazarov cyclization by sequential electrocyclic ring not amenable to chromatographic purification. The presence of
opening and closure could now be examiftdihalocyclopropanes additional substituents on either the alkenyl moiety or the cyclo-
can be ionized thermally or with various Lewis acids, especially propane (entries-26) permitted clean conversion to the desired
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