
Tentkdmn Leftem Vol. 35. No. 50. pp. 9327-9328.1994 
Elsevier scimce Ltd 

Printed in Great Britain 
cuMo4039n4 57.oo+o.M) 

004@4039(94)02Q73-6 

Novel Dibenzo[d,fJ[l,3]dioxepines 

ROM E. lohnson* and E&ward R. Bacon 

Sterling Winthrop F’bmtaceutic& Remtmh Division, 1256 S. CoUe~evilk Rod, P.O.Box 5000. Colkgeville, PA 19426 

Abttbact: Two novel syW of dibenzo[dfJ[lJ]dioxepinM slartiq with bipkd are kwibed. Tn?tmW of biphenolll~ 
&II 2-cl~loroacrylonitrile gave a 47% yield of dilm~fd.fl[l,3Jdioxepin-6acctonitrik 4, and tremtment of 111 with two 
equivaknts of dktllyt S gave a 95% yield of dktbyl dithxz&~[l,3~m&dkarkxyla& Se. 

As park of a program to synthesize compounds for evaluation as potential alpha-2 antagonists, we 

proposed to prepare the 6,7-dihydrodibe nzo[e,g][ 1,4]dioxccin analog 1 of the potent alpha-2 antagonist RX- 

911094. 1 We felt that compounds 2 OT 3_ would be reasonable intermediates for the preparation of 1. 

Unfortunately, neither of these compninds could be prepared under a wide variety of conditions. D&g the 

course of these investigations we did discover two novel syntheses* of the Aalied dibenzoldfl[ L3ldioxepines 
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Our pqroscd pathway (Scheme 1) leading to the Formation of compound 4 involves initial Michael 

addition of a phenolate anion to 2_chloroBayloaitrile to give 6, followed by elimination of HCL to give 

intcnndiate acrylonitrile 7, which undergoes an intramolecular Michael addition to give 4. Although the 

fcnmation of a seven-membered ring is favored over an eight-membered ring (i.e. 4 vs. 2) from an energetica 

standpoint, to our surprise we obtained 4 as the sole product, despite having successfully prepared the 

uasubstituted eight-membered ring-ptuent dihy&odibenzo~e,gJ[1,4]dioxoci~ From 2,2’-biphenol lla and 

1 $dibromoethane with relative facility. The apparent mode of SMition observed (lla 4 4) appears to be 

unprecedented and in contrast to the pathway ~HXHI far the analogous zltaction of cat&o1 with similar a- 

halo Michael acceptors, producing exclusively, six-membered ring l&benzodioxins5 and not the five- 

membered ring benz&oxoles, which would he generated via our observed pathway. 
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The proposed mechanism for formation of Sa (Scheme 2) involves a rapid bromination of 

intermediate 89 with a second equivalent of diethyl bromomalonace to give 9a, followed by ring closure to 

give 31. The use of a stoichiometric quantity (1 eq) of the bromomalonate gives a 5050 mixture of Sa and 

unreacted 2,2’-biphenol lla. phenol has been rqxxted to react with diethyl bromomalonate in a similar 

manner, in what was initially described as a “disproportionation” reaction.6*7 Predictably,’ substitution of 

diethyl chloromalon,~ (2 eq) for the bromomalonate gave compound 10, thus supporting the premise that 

diethyl bromomalonate serves as an effective brominating agent under these conditions. Using the method 

described here,4 5b was prepared in 66% yield (mp 115-l 16.5’C; lit.8 mp 117-l 18X3. Compound 5b has 

originally been ure~_~~etl inlverv moor vielcl bv the reaction of uhenolate Ilb with diethvl dibrornornalonate.~ 
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