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Abstract: The a&Won qf zinc(ll)bmm&k reverses the dtaatereoselecttvity of the diisobutyl-akmitdum hydride 

(DIEtAL-H) reduction qf bemyklene sttlpkhmide R(#_(-J-4. Tk sawae rwsd is not observed in the reactions 

cfamloRuesiacktnganam&ksidechdn. 

In a s&es of recent publications we have described the preparation and synthetic applications of the 

chiral. non-racemic. cyclic aulphimmide S&t-(+)-l.1 This reagent may be converted into chiral sulphoxides 

via reactions with nuckophiks such as Grignard reagents or the enolates of cstem or ketones. In each case 

inversion of configuration at sulphur is observed. Sulphkm& S@-(+)-1 has several advantages over the 

more commonly used lR2S,SR-(-tmmthyl-(S)-p-toluenesulphinate 2.1 It is readily available in either 

homochiralfamfrominexpengivewartinOmaterialsendisnatpmnetoepimaisationats~h~duringuseor 

instorageandmostsigniiy,ithasbcen denmmmi to be recyclable after use.lc 

The chemistry of this versatile compound haa been extended to the asymmetric synthesis of a- 

methylbemylamine frun bemylidene sulph&m& R#-(-)-4a which is formed from the xaction between 

lithio-imine 38 awl Sg)R-(+)-I.3 Subsequent reduction of the sulphinyllmlne Q)R-(-)-4a results in the 

formation of the diagtereomric m +qRR-(-)-Sp and R<s>Rs-(-)-6a. The highest diastueoselectivity 

was obtained using DIBALH in THF at -23oC whii gave R@R-(-)-a as the major pmkt (Table).3 The 
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diastcrcoisomeric sulphinylamiue products were heated with m&anolic aifluoroacctic acid to obtain the 

corrcspondingopicallycnrkhalaminc.3 
The use of chelating agents to change or enhance the sek&vity of a duction is well known.4 For 

instance, zim(ZI)bmmide has been used to mmse the sdectivity in the DieAL-H mducdon of @- 

k~s~pbox~~s.~ Ia this paper we rqxm the &feet of ~~~~~ on the DI8ALA m&ctions of 

btwylidelle safe R@)R-(-)-4. 

w@‘pracruct 
0 

us&q Dl6AL-H usin@ DIBAL-H 
H H m-2 

R(s)RR-(-)-#a R-Me Fl(qRs-(_)-(k R-Me 
RpfW-(-)bb R-Pr R(g?S-(-)-6b R&r 
R(qRR-(-)-ilc R-W A~Q)RS-(-)-IIC R&u 

l-rmrma of R(qR-(-)-$a with 1 equivalent of zinc@)* atroom teqwamm. followed by two 

cquivaknts of DIBAfrH, resdcd in the formation of the diastmoisomcric products ~s$tR-(-)-fa and 

R@.S-(-)-6st. The sekctivity of the nxhmion. compared to the DIBAL-H reduction, was cxmpktely 

rcverscd yielding R&s-(-)-6a as the prcd ominatc isomer, as assessed by HPLC ad high field IH-NMR 

analysis (Tabk). 

WSALH, THF, -23% 
Zn&#DlBAL-H, THF. RT 
DIBAL-H. THF. -23“C 
Zn8r~lSALli, THF. RT 
DISM-H. MF. -23% 
ZnSr&iBALH, THF, RT 
DIBAL-ti, THF, -23% 
Zn6rdLNBAL-H. THF. RT 
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Reaction of lithio-iqincs 3b and 3c with R&S-(+)-l gave the expected imines 4b and 4c 

mspectively. Reduction of 4b and 4c with either DlBAL-H or DIBAL-W&cob gave pmducts in 

wfiichthesamepamemofselectivityis~edasf~tbenductioasofIr. Inthecascofrcductionpro&cts 

Sbto6cthenlative~~hwebeeneMignedonthebasisofthc~wn~twith~3 

Such an effect. to our knowledge, has not been reported for a henzylidcne sulphinamide. To examine 
whether this reversal of the selectivity is general for the nduction of such compounds, the racunic p-tolyl 
derivative (ft7 was pqared via published pmc&nes. The sulphcnyliinc was prepad from ptolyl 
disulphide. acetophenone and ammonia using the method of Davis6 and was subsequently oxidised with 

mCPBA to give (i)-7.7 

The DIBAL-H reduction of (i)-7, at room temperature, resulted in the formation of a 

diastereoisomeric mixture of (k)-S and (f)-9 in 89% yield and 65% diastereoisomeric excess (de.) in favour 

of (k)-S.g The zin~@)kom& &a&d DIBAL-H reduction resulted in a &erease in the dias-tivity 

of formation of (f)-8 to just 14% d.c. One must assume that the amide side chain of &s)R-(-)-4a is 

important in controlling the st~nochemical outcome of the zinc(lI)bromkWDIBAL-H redo&on. How the 

amide moiety is involved is tmclear. It is possible that the amide and sulphinylimine funetionalities coordinate 

withthezincionpriortohydrkkaddition. 

Although addition of lithi&mines 3a to 3c gave the expected imines 4a to 4c respectively, addition 
Of&UliOIl3dgavethCenamine 10 in 90% yield (Scheme 3). An x-ray crystall~ study of this pro&let 

confirmed that the new double bond possessed Zstereochcrnistry.g FVesumably. in contrast to 4a the extra 

methyl group must lend sufficient extra stabiion to favour this isomer over the iminc. In 4b the enamine 
willbedestabzsedbythe ~tyforthe~ylandmthylgroupstobeoricnoedcis-tocachother. 
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