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ThoHorn.~Emno~~ reaotlonofphoaphonat. oarbmio~withoarbo~loom- 

pounda ia wll Imown a. an important 8ynthatio approaoh to olefins'. 

We turned our attention to the poeribility of applioation of P-ohiraJ 

phoephinylaeetio soid ester /I/2 for euqmmtrio eynth.ai. of ohiral. ocmpoundn 

oontaining olefinio bond. It should b. empha.ioed that in thin partioular 

08~10 the group induoingohiralltywouldnotbe afragmntofthe prodwtand 

ita induotiv, effeot would aat first of all in tm fir& step of the rmction 

involving formation of the intermediate oxyanion. Th. oonfigurational depen- 

dence of th. m&&rate /I/ and prodwts vould bo an important argmu.nt in 

favour of th. reoognation of etereoohemioal nonbonding lnteraotiona taking 

plaae in th. lnt.rm.diat.8. 

In this paper w. prment our fir& reeulta oonoernlng the anynumtrio 

clynthesim of ohiral allene system /IV/ and /I-ohiraI b(,p -unsaturated carbo- 

1~~1io aaid e&era /V/ in th. raaotion of omboanion /I&f obtained from opti- 

oallyactive rPethylO=nw~lph.nylpho.phinyl aoetate C&/UIfOi P/O/-CI$- 

COOC$ /I/ with una ymmetrlo ketenea /IIa and IIb/ and with raoemlo 2-eubstitu- 

ted oyel oalkanon.s /IIIa, IIIb and IIIo/ reep.otiv.ly. 
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IVa BOCH 3 
IVb B o C&, 

1110 II= 4 It = C6HS 
t Va nr4 BrCH3 z 

B Vb IIn3 Bra3 2 

Va D L! 4 II t Ci13 
Vb 21~3 BtCIi3 

I vc II = 4 B ie C6Es 

We obtained anantiomerioally enriohed methyl eeter of 3-phenylbutadiene- 

1,2-oarboxylio /IVa/ and Fphe~l~ntsdferu-i,P-~~~~o-l /IV-b/ acid@, 

uuin& the ketenes /IIs and IIb/' and /m//S/ /I/ [a]f - - 20.8' ' aa starting 

matoriale. The ketenee have mmothly reacted with carbanioa /Ia/ in benSOnO/ 

ether solution at 20' for 3 hour& /IVa/b.p. 105-10°/0~05 nm Hg, /41% yi~ld/~ 

!?GO - - 59.6'. /IV-b/ b.p. 108-150/0.1 mm Hg, 142% yield/,col]~ - - 33.8'. 

'the optioal reeolution of 3-phb8ylbPta4iens-i,2-o~~~li~l acid /IVa H/ 

and 30phsllylpentedirns-1,2-oarbozylio-1 acid /IVb H/' and t?.WUfOLYMtiOn of 

theee adda into nrethyl eaters with diasomethaue, nmde possible to determine 

the optioal purity of the eetera prepared in the H-E reaction. It hw been 

fouud that the ester /-//S//I/ iuduces the formation of the esters /IV4 and 

/IVb/ of configuration /IL/. The optical purity of /IV4 and /In/ hss not 

been lees then 17% and 12% reapeotively. 

The ester6 /IVa/ and /IVb/ of defined optioal puritS formed in a8FWtriO 
617 eyntheeim or by partial optical resolution were oonverted in acid solution 

at room temperature into optioally active lactones /IVaJ 

andmw. /+//s//lva/qO 
c 

- + 41.7'/12,2% opt. purity/ 0sJ;'5\ ,c* 

gave /+//R//VU/ b.p. 125030'/0.1 ma H& /7e96 Jriela/, 
cYH 

'. /-//R//IVb/ k]'" = - 20.5/7.3% opt. ’ 
dc\ 

II 
20 OA==O 

p:&,*::;~,,S,,VIb, b.p. l2:25',0.1 mm EIg, /809( yield [NJ: = - 19.6'. 
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We found laotonioation of the estorrr /IV4 or"/IVb/ to be lees etereospeoifio 

then that of aeidu /IVa a/ or /IVb H/. 

When oarbanion /Ia/ obtalned from optioally active /I/ hae been trated 

with raoemia ketone8 /IIIa/, /IIIb/ In DME at O°C for 16 hour6 an optioally 

aotive mixture ofE/Z ieomere /Va/ and/Vb/ ha6 beenobtained.Houever in 

the oaao of the keton /IIIa/ only E isomer /Va/ has been formed? If /+//R//I/ 

r?Q?F = + 20.8' and /Y /IIIa/ wire starting materiala a nlirhme of the 

produots /+/E/Z /va/ /72:28/ b.p. 94-6'/12 mu Hg, /71% yield/, wae effeotive- 

ly eeparated into optioally aotive /+/ E /Va/ [&IF = + 4.5' and /+/Z/V4 

c+g I + 15.7' by preparative glo. In order to eatabliah the aonfiguration 

at the Y-aarbon the pure isomen! /+/E/Va/ and /+/Z/V4 were tranafomed 

into reepeative 2-methylayclohex&onee by o5onolyt3ie at - 70'. /+/E/Va/ 

Cd F - + 4.5O gave /-//w/ma/ lid: - - 1.44Oi9.496 opt. purity/, while 

/+/ z ~4 CiJ F 
puritr/8. 

I + 15.7' afrorded /+//S//III4 [?(I: = + 1.43' /9.4% opt. 
It i.8 evident that /+/E/W and /+/Z/&L/ obtained from the H-E 

reaotion have opposite oonfiguration. It ia notiaeable that /-//R//III4 and 

/+//S//IIIa/ formed on degradation exhibit the mme degree optiaal purity. 

uhen oaxbanion /I4 of /-//S//I/ gg F = - 20.8' waa reaoted with /r//IIIb/ 

the optioally aotive mixture of /+/E/Z /Vb/ /85:15/ b.p. J38-91°/12 mm Hg, 

/36% yieldj haa been obtained. The ieomere /+/ E /Vb/ i&j: - + 19.3' and /-! 

z /v-b/ CqO I - 21.8' were separated by preparative glo. Degradation of pure 

/+//E//Vhf resulted in the formation of f+/ fS/ 2-m6thylogclOPentatme@~ - 

12.9O g. 

Reaction of carbanion /Ia/ of f-//S//If m: - - 2Od3’ with fk/fVa/ 

produoed only E fVaf isomer b.p. 108-loo/O.2 mn Hg, mbpm 41-42'~ f6796 yield/, 

BgO - - 1.58' ..It isi worth-while to notiae that mne amount of f-ffSffIIIo/ 
20 

m.p. 40-41O, w D I - 5.5Of4.6 opt. purityf lo was in this 0888 recovered. 
Oxidation of /-fE/Vaf gave f+ffR/fIIIc/ 2-phenyloyoloh [4 F - + 32.3’ 

/2&C% opt. purity/. 

On the basis of the preeented experimenta the following aonoluaion can 

be dram out: the ester /+//R/R//If induce8 fR/ oonfiguration fSf ooafigura- 

tion in 2-phenyloyolohexylidenea.oetio acid methyl eater fVc/ at the I-Car- 

bon in the E isomer of r -oh&al d~,g -maturated acid eater fVaf/Vbf while 

fS/ oonfiguration is induoed in the 2 ieomer fVaf. 
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If the o5onoly~is is fully stereoepecifio the optical purity of the ketonez 

/IIIa//IIIb/ and /IIIe/ should oorrezpond to the purity of the eater& There 

iz no doubt that obzerved enantiomerio enriohment of the produotz ie kineti- 

oally oontrolled. Attemped applioationz of the oarbanion /Ia/ to the H-E 

reactiob with /"-/ oamphor, /t/ 2-t-butyloyolohexanons, /?/ 2-metbyloyolo- 

heptanone, /*/ 2-methyl-2-phenyloyolohexanone and 2,2-dimethyloyolohexanone 

have not resulted in the formation of oorrezponding oL,p -unzaturated oarbo- 

xylio acid eaters. 

The ztruoture of all prodwtz iz undoubtful and waz establizhed by means 

of IR, HMR and elementary anzlyziz. 

AoknowledRementz: !t%e author6 are indebted to Profeazor Jan Michalzki for hi6 

interest and wish to tbaz& Polizh Aoademy of Soienoes for partial zupport 

of this work. 
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