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staeospeclfic man& to affoNl cnantlopure I-sulfinyldiaEs. 

Theuseofchiralsulfoxidesasaelementof~~and~hofhsPample~tinavariety 

of synthetic proc~cs.*-5 In the context of a project examining the di asWosclcctivity of transition metal 

catalyzed cycloisoma+Mons of cnantiopurc sulfoxidcs bearing multiple unsammdon. we rcquhcd a gcnaal aod 

flexible stQtocQntcoued method for the preparation of acyclic I-sulfinyl diencs under mild conditions. Despite 

several recent mport.& of sekctk dicnyl sulfoxide syntheses, a stcrcochcmicaUy vusatile mthod which would 

facilitate the preparation of any desired dienyl sulfoxidc isomer was not available. In this paper, we report an 

approach to the synthesis of two of the four possible stereoisomers that is based on the coupling of 

halovinylsulfoxidcs with vinyl stpnnanes, using the methodology pioneered by Stilk7 

Judging’- the availability of cnantiopure rrwts and ck-2-halovinylsuliMdcs~, we kasoncd that the 

desired 1-sulfinyldienes could be constructed, in a stereocontrolled manner, by taking advantage of well- 

established palladium-catalyzed coupling reactions with vinylic metal species. Because of the expected 

oxophilicity of boron, aluininum, or zircotiium reagents, and their potential incompatibility with the sulfoxide 

group, we decided to f&us our ifforts on coupling vinylstannanes to halovinylsulfoxidcs la and fi. After 

sczecning sevcralligandktalyst combinations (as well as diiffaent reaction solvents at&tuqmmms) for the 

rcactlon of rrcmr-2bromovinylsulfoxide lg with one cquivaknt of vinyltributylstannaneeannanc, it was found that 

treatment with Pd2(dba)@K!l3 (2 mot %) and PPh3 (8 mol %), in rcfluxing THF, (Method A). cleanly 

pmduccd the de&d dienylsulfoxide L in excellent yield. Examination of the *H NMR spcctmm of the crude 

reaction mixture at 300 MHz revealed that the product (Table I, entry 1) was sterwchemically homogeneous; 

furthermore, its enantiomcric purity was judged to be 100% after analysis of the 1H NMR spectrum of the 

purlfledmatcrialinthcplWnceofEu(lifc)g. Thegcnualityofthcncwmethodologywastestcdbypufbrm@ 

the coupling reaction with a variety of vinyl stannancstO (Table I, entries 2 and 3). It is slgniflcant to note that 

the optical mtations of p&ucts & and L arc virtually identical to those rqnxtcd by SoIladi~ and co-worker& 

for these compounds, synthesixcd by a different route; this additional evhkncc is an&am&on that the optical 

pllTiQofthCtWlfLWtidCis~ ccmpmmisadbythccoupling~repatcdhcrc. 

After successfully demonstmtlng the fcasiblity of this @preach with a-rrfz#Wkomoviny1sulfkdc, we 

turned our attention towards effecting an analogous transformation using the cis isomers and thus establish a 

stueocontmlled mute to the challenging ltl-sulfinyl diencs. 9 Unfortunately, an initial attempt to couple vinyl- 
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TableI. p .’ 
. . 

‘cm 11 

1 R 

-\ R* 
R’ R‘ s--o 

is-y H 
P&J. 

= 
R* SnBus 

4 

R Rl R2 / &. w%&# fa;ln 

1 la H H H A 4a 87 + 283.8 (0.68) 

2 la H Ph H 10s A 4b 87 + 168.9 (0.87) 

+ 225.0 (O&F 

3 la H Me Me 10~ A 4c 80 + 218.6 (1.06)“ 

4 2 H H H B Sa 91 - 438.5 (0.52) 

5 2 Me H H 1oC B Sb 80, - 329.5 (0.78) 

6 2 H Me Me 1oC B SC 91 - 503.7 (1.08) 

7 3 H Ph H 10s B Sd 92 - 663.2 (0.98) 

8 lb Me H H 1Ck B 4d 83 + 207.6 (0.66) 

9 lb Et0 H H B 4t 90 + 382.8 (0.87) 

10 2 EtOH H B St 83 - 623.8 (0.98) 

11 la H CH(OEth H lob A 41 85 + 142.9 (1.05) 

12 2 H CH(OEth H lob B Sf 76 - 244.0 (0.25) 

13 la H c H 10~ A 4g 83 + 78.3 (OSJ7J 

‘RmaiakcaldidopI: MabodA:Vinylrunorne 0.0 sq.1. &W44c13 (2 md %I* ppb3 (8 mol 0). fQux4 Iw? 30 mill. 

Me&d B: Vinyl sarmme (l.Oeq),W(CH~~(2~%).D~,RT.3min01h “ump(imbrsd~ofm~ 

irobttdby~~.C~.~mc~~edin~~U3~lur~noadd0p~icrlm~~iolllllsrrsdhrslme; 

aeantmdlcf.66. evinyl aalmmcfi sectat. 

ttibuty-toiodovinylsulfoxide~usingMethodA~was mcctia Howe4er,wewaeplcualto 

disawcr that milder maction conditions, Pd(CH3CNhQz (2 am1 %), in DIW nt room tanpmmcm, chaly 

aodmpidlyc&ctalthedesircdtransfamation. Again,thecuuplingpmcee&d~,withcompkte 

mention of double bond stemchemistry CMle I, entry 4). In addition to coupliq migus vinyl smumes to 2 

(enaies 5 and 6). this procedure (Method B), could .&so he used with uisubstitutal io&Gaylsulfoxide 9 to 

produce an excellent yield of diene 59 (entry 7). stuwchemically homogeneous as detormincdbyNOESY 

experiments. Not unexpectedly. Method ,B also proved to be paactical for wuplings with trans-2- 
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iu&vinylsulfoxide u (~19ito 8 d 9). Ak+ the soaighdawcad pieparati~a of OXY@ died h aad k 

(entries 9 ad 10) illusoltee the vcmatihty of our methcdobgy. 

Afta~~~geassalit):ottheseprocedunr,we~tto~dienylrulfoxiderwhichowld 

be elahommd in subsequent operat@ts. To this end, dienyl sulfw 4C &, and s (entries 1 l-13). each 

~ga~crldebyde,w~efticientlypnpsredfnrmdre~~gvinylrran~. Gfputicular 

interestisthatthepmcumorof~vinyl stanMne6,waspmparedfromthecomrpoadkrgvinylhrcati&by 

standani halogen-metai exchange methodol~gyt~, illatt8O%yi&i&pii#tbepo&ilityoflithiatbnofthe 

dithiane ring. The coupling of this new vinyl stannane to bmmovinylsulfoxide lg proce&d uneventfully to 

produce 40 (eq. 1); the chemistry of the dep~mtected dienylsulfoxide (i.e., the cormsponding @0x0-1- 

sultInyld@ne) is ctqntly being explcred in our lahomtories. 

4 

To summarize. cnantlopure dienyl sulfoxides are now ‘readily available by virtue of an efficient Stille- 

type coupling process. In a significant improvement over previous methods, the (g, E) and (2, E)-l- 

sulflnyldienes presented here can now he preps& in excellent yield, and in a say mliable manner, 

thtough the use of stuwdetlned vinyl starmanes. The possibility of extending this methodology to include the 

preparation of the (E, 2) and (2, Z)-1-sulflnyldienes is presently being examined, as is the synthesis of the 

related 2-sulfinyldienes.~ These results, and those pertaining to the chemistry of the sultinyldienes in the 

presentstudy,willbemportedinduecourse. 
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