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from the Beazeacselenolate Anion: Synthesis of cc,a-Difluoro-r_Iactams 
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Abstract: Sewsl a,adiflw1w74scts (2) were pqxucd by radical cycliion of amides 
(1) wbicb wscinitiatcd by a single electron transfer (SET) process from the bmzneselmolate 
anion. De&laurion of these lactams (2)gave the umeq&iq a,adifhmn+xcm&yk 
lactams I$). 0 1997 Elsevier Science Ltd. 

Introduction of a ditluommethylcnemoiety into organic compcundsoften inducesnovel biological activities which ae 

not found in the comsponding non-fluorinated compom~ds.~ Because of the potential biological activity of some Mams, 

those inciting a dlluommethylare moiety ae very attractive compam& but have been nova synthe&sdz C&on- 

carbon bnnd formation via intramolecular cyclization is a common route to 5- and6-membemd rings? However, thrzecrc 

few reports on cyclizpion of the a-lluorimuul carbon radcals.’ E&th et al. tqated chat a-io&zetami& gave the 5- 

memM Lgtam in 60 % yield W&T the star&d Btom transfer cyclization -ion, but the conespondng a-lluom-a- 

iWide gave only 13 96 yield’ This result suggests that the a-fluorine atom of the pcetamid: group makea the 

cyclization more dfficult Itoh et al. also &monstrated successful n&al cycIi7&m of acetals &rived ti 

bmnn-&le*, but theii attempts for radii cyclization of the umeqmdii esters ore unnsucccssful.” 

m anion is a promising reducingreagent, becauseit is easily~from diphenyldMeni&(e)~ 

by reduction snd can beuaed as an excellent single electron transfa reducing agent.’ Herc,we de&be the fust synthesii 

of a,a4flmy-ladams (2) by the intramolecular seleno-alkylation of dtluorotcuam id: mdia4s (5) &iv& liom 

NJV-substituted a,adifin ides (1) (Scheme 1). 
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Scheme 1 
The typicalreactionwascuried out underthe followingconditions: Toasolution of (FMe~(O.15 mmol).NaB& (0.30 

mmol) and tranoM~ide (l) (0.30 mmol) in THF (8 ml) was WEtOH (2 ml) at 0 “c. The reaction mixture 
was s&ed for the 3 h at the same tempemture under nitrogen atmosphere. After extraction. the cnulepmduct was purified 

by silica gel column claumatogmphy to give 5-member& lactams (2) along with a by-product (7) (Table I). 

It is proposedthat the conformation of the sting material is important in the radicaI cycIiition? Owing to reatriued 

rotation around the cabonyl czabon-nitmgen bond, the starting amides consist of two mtaners. In fad, “F NMR of 

unsymmetrical amides (l ) at room temperahue shows two singlet signals for the fluceine atoms of the difluoromethylene 

unit atributed to the comzqondng two mtamers. Rotamer 1A dly undqoea the intramolecular cyclization to the 
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ladam (2). while ~MB~B 1B peferentially unckrgoes intermolecular coupling to proba (7) rather than in&mmIecula 

cyclization. So symmetrical anids wae found to be suitable subs- for the -ion. Intaestingly, both N-cinnanyl 

(entries 4 ad 5) axI cmtyl compounds (entry 6) provided the de&en&d compounds (3). 

Table 1 Synthesis of a,a-Difuluoro-ylactams V&I Radical Cyclizatioa of I 
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Yielda WCS based QI mnida (lb Gmenl amditionr: amide (0.30 mm@. THF/ &OH (8 ml I2 ml). 0 C r) (PI&h (O.aO mmol). 
NaBH, (0.60 mmol). b) (Fh2eh @IS mmol). NaBb (0.30 mmol). c) (F’hSeh (0.30 mmd). NaBH, (0.30 mmol). 

ChMive &selaretion of 2 gave the componding exomcthylene Iadams (8) in good yield (Scheme 2). which are 

expzued to be useful building blocks for new types of fIuorinatcd 7-Iactams. 
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