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Reductions and Radical Cyclizations of Aryl and Alkyl 
Bromides Mediated by NaBH4 in Aqueous Base 

Roopr Rai urd David B. Cdlum* 

Heating a solution of m-tmmobcn tic acid, 2 (i.e. 3. 1.2 4uiv). NaBIQ (2.0 cquiv), nnd ACVA (O.l- 

1.0 4uiv) in dcgasscd 1.5% KOHJi20 at I30 aC for sevaal bum affords bcnzoic acid in near quantitative yield 
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Table L Reduction ofmy1 and alkyl bmmidcs by 4uanu NaEi&-ACVA-3. 
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‘Ax - pQH&OCH, IV = mQH&OW. bSubatrWts (0.04 tmwl) nnwe rebcd at SO OC In degaswd 

1.5% 4 KOH (1.33 ml) conlalning NaBf& (2.0 equiv), ACVA (1 .O equlv)v), and 2 (1.2 eqbv). thmal extrae 
tlvbvrwkp,dW with ethereal C&N2 and prdlkxtion (Rash chro- )affordedtireported 
ybtda. Claotatedu6afdxbreuxdahMgtwodtourpowblestefe0l8omers. vwithTIcI*and 
anakgyvhlhMratureqorts(6tork, G.:Mook, R.;BiWn.S.A.;R@movsky. S.C.J.AmCbmSoc.l~, 

705,374l) hplkate tcfm3 1,2 atereochemlsby with a dxture al the aced. Mixture of both stereolr#rmers. 
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Con~lexpcrimntsllevealaithattheACVAradicalinitiaeamdNaBH4~bozhersen~oomponarts. 

Whilethcteducdm iscatalyticinborhtandACVA,thcrattsrdledaqualitativepropartionrlitycothe 

Mof2,NaBI&andACVA. GC-MSamdysisafthcbcnzoicxidtesultingfromted~ofm- 

bromobmzoic wid by NaBHJDro and NaF3Dm dwmswethatthchydroptatomduivcsfiomthe 

NaBI& However, the role afthe tin hydride pTccwocismorecomplexthMArstan~ omissionof 

caaIpluelypxludes~ofaliphatic~ sluggishledu&mof&ealiphBtick4uakksisobscrved 

when 2 is replaced by PhSaCl3 (Le. PhSn(OH)&. Neitk elemental tin ncx SnCl2 mediates any -1~ 

leduction. In cowast, tuyi bomidcs reduce smoothly, albeit at tiuaxl xates, using NalUVACVA &I rhc 

~=QfMyfi-conrolnlng species. Reduction mtcs aJmpabktootin-tirrmdiaadexampksare- 

using exctss (8.0 cquiv) NaBI&. We axe unam of any rcpats of catalysis by w initiatas.~ Additional 

exam@es of the NaBHdACVA-tna%tai Fcdurrions ofuylhalkksrolclistedinTabkU. 

Tabk II. Reduction of aryl and alkyl kxnidcs by tquams NaB&-ACVA.Lb 

COOH 

0 cl >90% 

75% 
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A_ lltiswodKwasgeaaaulyruppatadhylhcJohtlsoa&JohnetmFoausaiGltig 

Ptogmnluldpfioa,lnc. waalwtllank- NcdPbraer(DukcUnivcrsily)farrhclp!kldiacustioa 
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