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~-Upoatrcatm~crriththe~c1:1~ofbutyllithiumaml 
powhun rot-butoxide cis- and tnwu-IJJ-tiphenyi-Zbuteee as mll u 4.4,~tripbe- 
ayl-1-butenc undergo a hydrogen/metal uchange to afford l-(triphenylmctbyl)allyl 
potlesium [4,4.4-triphcuyl-2-butenyl put&urn] wilicb can &st in two stereoisomeric 
forms. Torsional quilibration leads to an endo/iwratio of approximately 50 : 50. 
Novel undo-st&liz@ interactions are diuxwd to ratio& this rwult. At 
tcmpcraturw around or abuvc U’C a pbcnyl l,2-migration, though no l,Cmigrrtion 
tied place. 

The introductioo of our superb&c reagent, the 1 : 1 mixture of butyllitbium and potassium lui-butoidc, has 

allowed to carry out the mctalation of low acidity hydrocarbons such as benzene 1’1 or simple alkcna 121 for the 

first time in a syntbttically us&d manner. Since, in general, tbcsc metalations require only short reaction times 

even at low temperatures, the sclcctive (‘steruxtcfensivc’ [g) conversion of cir- and Imnr-2-alkcncs to cndo- and, 

rcspcctivcly, ao-alkenyl potassium spcciw (en& and w-1, M = K) proved possible 1’1. Quite slowly. howcvcr, 

an urdo/ao-quiliium is c.Uablishcd between tJx.u conformers by torsional isomtrizatioa 14J1. Catalysts such 

as oxyscn *61 or magnesium, zink and mercury compounds IT may be used to accelerate thii process. 
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‘tlte uuio/m>cqailibrium puitiotw huviiy depd on the nature of the alkyi group and tbc metal which are 

attached to the ally1 moiety. Soknt effects add to tbuc in&i& factors. A first, qualitative cvaluatioo of the 

detailed findings (see table) leads to an astonish& conclusicm : stdght-chaia Z-alkenyisodium, -potassium and 

-uesium intemc&ta UC therm-e more stable in the stcrially more congcatcd mdo-coafonnation. 

The er.u-countcrpart bcooma prcpon&mnt if the ruryr sub6tihEnt is brancw or the heavier alkali metals are 

replaced by lithium or magnuium. Even in the latter case+ the aubconlbnner is favored in relative termq 

since its proportion is inwriabty mud bigher than that of its c&-aIkcae precursor wbee in quiBrium with the 

correspondirtg fmns oiefia (E&mated &/rnmr ratio of 15 : 85 for 2.bnteae, Zpfzntcne or 4-methyl-2-pentem 

and of 1: ld for 4,Cdimcth$2-pcntcae)). 

Table. Torsional quilibration of aJlykypc magnesium, lithium, sodium, potassium and cacsium 

compounds : ratios of 9ulo/ap-eonfcumc.rs 1 in kxane suspension rt 2YC or, in parenthug in 

tttrahydrofiuan satution at -WC I4 - 4 $1. 

R M=MgBr M=ii M = Na MmK M - cs 

C% 1:l 2:1 (6: 1) l5: 1 25:l (l2s:l) looo:1 

aLpps 1:2 1: 2 (4: 1) 2: 1 ls:l (2o:l) 10 : 1 

a(m32 1:3 1:6 (1: 1) 1: 2 I:1 ( 4:l) 2:i 

c(m33 1:m 1:30(1:25) l:l5 l:lO( 1:7) 1 : 10 

We have tentat~ explained this strange em&-preference by iatramolcular hydrogen bonding I91 bctwceo CT-I 

bonds at position 4 as donors and the electron-rich free a&i terminus as the acceptor 1’1. Thii interaction 

between a- and &enters in 2-bntcnyi potassium (la) may give way to an a,c-interaction in Zpcntenyl potassium 

(lb, R = R’ - H) or in Cmethyl-2-peoteayl potassium (ic, R = C%, R = H) and must do so in 4&diiethyl- 

2-pcntyi potassium (ld, R = R’ = CH 3. 

H H H 
lb: R=R’=H 

I 

H H Id: R=R’=CH, 

R’ 
R 
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H 

What wndd happen, if the three methyl groupa in 4,4dim&yl-&but@ potassium (ld) each were rcplacui by a 

pkenyt group 7 H@rogcn bridgea bctuxcn CH bonds and c-centers could no longer be invoked. Thus, the 

pcrskting steric efl?eccs should handiup the ol&co&rmer of 4.4,~tripheayl-2-butcnyl potrssium (2) to the 

extent of its undct&abiIity rmdw quiBriam conditiaas unless llcw stabii faders come into play. 
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In order to ztnswcr these qu&ions IE have generated the two #wt&omc;n @do. 2nd 030-f) .of 4,4&tripber1~ 

Zbuttnyi potassium rl-(tripbenykwhyi)dyi pomium’l and IIDVC c@ibrwd tbca~ xn add&u, w havr 

studied tJw tkrm8l swfity of tbtde agaometJfic iutefmcdiat~ 

(H&6) q...! K 

e-2 L- 2.. . . . :: 
: *.* 

.: .*.,.. * 
IH&J3C- 

we2 

Plqmntioll oftbe rhltin# mataiiak 

The terminal okfin, 4,4,~t~p~n~-l-b~ca~ was readily ohiaed by a#dcnsation of ~pbc~~~~ lithium 

(from tripbcuylmethanc and butyllithium) with allyl baplide. Bus cata&d isomatiwtion IN1 gwc tnzwl,l,l- 

triphyl-2.butenc in quantitah yicfd. Ozoadyrir of the latter produced triplunyia~def~~ wkb was 

converted to the ~-1,/l-triphenyl-2butenc by Wittig readion under “salt-free- I’ll conditions. 

‘;’ 
(H,C&C-CH,-CH=CH, lH5C&C-~=C-CH3 (H&‘IJC-~=~-CH~ 

H HH 
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H,C-&-*~H& FH . 
(H5C613C-CH=O - (H,C,f,C-CH, 
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,PIC,H,I, d 4+l,C,13C-$=$-CH3 + OF’(CcHr& 
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When ~-l,l,l-~p&n~-2-b~e~ was treated with bn~~~. uad pcasaim fut-butoxide in tctrahydrofuran at 

-7X the metaIation proceeded rapidIy as indicated by the immediate appearance 2 a characteristic deep red 

coIor. After 2h at - SOT, the solution coataining the u&-4,4,4-triphenyt-2butenyI potassium (c&u-2) was 

poured on dry ia and &-5,S,!I-triphenyI-2-Irqtenoic acid (&A) was koIated in 80% yield. ‘Ibe trwts-isomer 

reacted 5 titnw more sIowIy, but the terminaI oI& twice as fast as c&4 and much more rapidly than the stcri- 

caIIy even lcu hin&red 4,WimethyL1-pentt Both, the &WU and the terminaI d&u gave the same gtx~& 

stituted a&I species ao-2 as was demonstrated by its amvcrsion to trtan.r-5,5,5-tripbenyI-3-pcntenoic acid 

(~nr-4,55 and !XE%). Not even trace amounts of the regioiieric Z-~phen~~~-~butenoic acid (5) were 

produced in any of thae reactions. 

lH,C&C-CH,-CH=CH, 
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$ 
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(H&&-CH-CH:CH2 
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. H H 
cl8-4 5 tr8r*-4 

The cqmmte~~c intcnncdiat~ 2 uut not partblady prone to toniod isomerization. Dupite the presence 

of a c.ataIyst ‘(diiutybnercury) ItXJh at -WC were rquired to achim annpldc quibbratioa after starting with 

each of the stete&oxnericaIIy pure precursors. More remarhabIy, hoarser, both eonfo~ers, endo- and a-2 

were found to be represented at equilibrium in roughIy qual amounts Tbh means, the undo-isomer must 

beaefit from a speciaI stabihzing interaction to compeasatt the steric crowding which discriminates against it. 

ActuaIIy wt assume two effects to operate side by side. On one fact of the aIIyI moiety a pheuyl group might be 

rotated into the approprirtc position to maximize the owxkp of a r-orbitaI at one alho-position with the I- 

orbitaI at the free aIIyI terminus. In that way electron cgoxs can flow into the aromatic moiety (conformation 6 

and Iimiting form&a 7). On the oppcaite face another phenyI ring can orient its cznter towards the metaI and act 

u a #-I&and of the Iatter. 
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If, however, 8 stoichicm~e.tfic 8mount of m8gwinm bromide is rddcd to UIC dipotusio compound 9 prior to 

urboxyl8tioq 8 1 : 1 miumc of the rcid Z-10 8nd its stereoisomer E-10 is produced. This dif?ercncc in 

confofm8tion8l prcferenas lTl8y just rcfkct 8 ch8nge in the nrturc of met8Mlyi iIltU8Cthl.i. The pTopmsity of 

tbc higher 8Ui mchls for Iymmwical r-bondiq WI is bat 68tis!ied by the cmfarmer c8rrying the bcazll@yl 

moiety ill the endo- 8nd the sin& pbcnyl ring in the CXO-positiOl¶ : bOth pot&lnn 8kXU.l can enjoy simultulcolls 

&fyl or baqd) 8nd &p&oyI)-bond+ (ccc ZA). On the othc; brad, ecitbcr oiihrmer (Z- or E-9b) offen 

8ny spechl8dwUagc in the a8 of m8gocdium dexhtivu sinea tbcy form u-bowls 8mywry l14. 
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Torahal kmcrizatkm b&g f&k? bid Mnyi a&&am, it is ec4 yet poasibk to tell whe&r the latter path- 

way is r&e to both l-(tr’lpatnyhnethyi)d specks, atdo- rad w-2, or to tht ks~ hindered w-amformer 

alone. On the other band, oaly at&+2 IUI a suitable pmwtty far I pkttyl [¶,lf-a&~ioa. As a matter of fact, 

end03 is the first hctcroatom-free model compouml which offers a chaice between (/2J- and [1,4]-rcamnge- 

mcatr. Then why ia the [l;SFmode so rbiet)y avoIded although it would k.ad to a mart e&iauIy dckmlkd and 

hence thumodynamicdly mae stabb rearram product t By anI= PI both, the factud [l,2)- ud the 

hypok&al f&4]-poar, aknlld il+ce cycloleadka)c lacbl iaamadirtu 412’ and 13. rrSpec- 

tivdy). Ncwborncnc may be am&l&d ei a mimic for the geometry of the [1,4]-raigrtioo intermedtnie Its total 

ring strain [‘*l is some 5 kc&md lower than tht of c@propanc, the crucial structwal future of the (l,2]- 

migration intcrm~. The f&m of the bri* poeitioa with the cyclohuadkql moiety will consider8bly 

l ttcouate tbii dilfereoa or crrtn &htly inverse it since a spirecenter can much bott8r aaomodate one large 

and one smrll rather than tarb brge (e.g., l24Y wide) CCGangk. Therefore, the disuiminrtion in fawr of the 

[l,2]- and against the [l,41-migration mode dou not owur at the level of the intermediates but of the preceding 

transition states : the distance of the phcnyl ring to the inner node of the ally1 part b&g much shorter than to its 

free tcrmiuus, orbital ovcrlrp and hence bonding is stronger in tk former case + soon as the skeleton &for- 

mation starts. 

oodo-2 
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StafthJg mutaiak kavc blxfl ptlrhscd from Fiuh AG$ Bucbs, Aklrichu Steinkeim# or hferck- 

Scbuchudt, Darmstadt, unlats litcraturc aouras or d&Is for the preparation UC given 3~~~ and was- 

sium &wbu&de were sup&d by CheMetall, hmkhut, and Dynamit-Nobel, Troisdorf. All commercial 

rcsgcnts were used &thou8 further pwifiathn. 

Dicthyl ether was obtaiacd anhydn~ by disthtion after the charactuistic blue c&r of in situ generated sodium 

~pbeny~~ WI was found to persist. The same procedure was applied to Irtmhydrcrfumn, but in case of poor 

quality it was, in additioq prc&cated w&h cuprous dhride m and p~aasiuns b#mxidc pellets. Heru~ and 

benzene were d&d by careful umtropk didMom, diine&~M by vigorous stir&g with firrefy powdered 

calcium hydride and distillation from it under reduced pressme. 

Efhenot cxmzcu wwa &cd with sodium sulfate. Before distihtior~ of compounds prone to radical polymerization 

or scnsitivc to acids a spatula tip of k)%h#me or, nrpabivtty, pots&m cuhmtte was added. 

The temperature of dry ice-methanol baths is consistently hikatcd u -WC, “room temper&u&, (22 - +SC) u 

2.5’C. hfelhtg mngts (mp) arc ~pnnhcibh after ruolidification, u&.u otbcwise stated Cdw.‘), and are 

CorrwZed using a calibration cums which was cstablisbed with authentic stuxhrds. If no melting points arc gives 

it means that all attemp to uyat&ze the liquid prodncr haw failed mu at temperatuns as low as 

-7X. 

hfmwd sprctru were all recorded of potassium bromide pellets. The intensities of &sorption bands are abbre- 

viated as s (strong), m ( moderate), w (weak) and b (broad). 

Nuckarmagwfictes-e ~pecb?roihyboscnnueleimn~dedia~e360MHzfiefd Unlcssothtrwisc 

stated, de~~~~ofo~ wu used as the solvent. Chemical shifts refer to the signal of tetramethyisihne (6 - 0 

ppm). Coupling constu&s (J) arc measured in Hz Coupling patterns arc &&bed by abbrcvhtioas : s (singu- 

let), d (doublet), I (triplet), q (quadruple&~ (pcntuplct), fd (triplet da doublet) and m (multi@@. 

tngenmZmcarspdctnrmn~~a70eVi~~pol~~ Wbcncwr no molcadar peak vms obur- 

vcd under standard conditions, chemiul ionization (ki.‘) i aa ammonia atmcmphere was applied, 

2 Starting materials 

A s&tiost of tripbcnyl methane (22 & 0.10 mol) and ~~ (0.15 mot) in tttr~h (I.00 mL) and 

hexanc (100 ml.) is kept 16 h at OYI. At -WC allyI brmnidc (15 mL, 22 g, 0.18 mol) b added dropwisc After 1 h 

at 25-C., the mixture is wasbul with water (0.5 L) and biiae (0.1 L), the solvents are strippad otf and the nxiduc 

(29~g)irattrllizedfrome(60mL)to~upm~21g(7696)ofcdorlcu~~68-#~ 

(after rwtion; lit.: mp 69.5 - 703C “‘4. 
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IR: 3070+3(wo+3030+3010(rr,v~-i;~,19#)+1~+14~(s,v[c=c]), 

995 + 903 (m, 6(CH-91). 7s5 + 695 (m$ S[ *k-m. 

‘H-NMR : 7.2 (I5 H, m), 5.67 (1 H, &,I 17.0,lO.r. 6.7). 5.03 (1 H, dq, J 17.4l.7). 4.94 

(1 H, && / X0.4, l.4), 3.U (2 H, 4 / 6.7,L4). 

Immcdietcty efter the addition of pot&urn fu?-but&de (3.0 g, 27 mmol) to e solutiou of 4,4,4-triphcnyl-l- 

butene(284~la)mmd)ia~mlfoxideu5(K:erodcobrrppanmde~~btginrtodepmit. 

Aftulhthcmixtureislllomdtocoolbcfore~dilutbdrrithnt~(200mL).TbcporipitrteLfiltMd~d 

washed thoroughly. The wet product t dissolved in boiIing cthenol(15 L). The mlution is treeted with charaul 

mdf~tredUpon~~20~gOl%)decolorleuprodudueob~cd,mp126_IlTC. 

IR: X50.+ 3U2O(m,~=&~),2948 t 2!ZO + 2!XM + 2868 + 2842(m,v[-&H]), 

V&Xl + 14W + 1440(~v(C-~,470(m,~C=cH]~752 t 6!?7(5 J[:k.-Hj). 

‘H-NMR : 72 (9 H, m), 7.1 (6 Ii, m), 6.49 (1 Ii, 4, Il5.4, l.a), 5.26 (1 H, & Il5.4.6.4). 180 

(3 H, dd, 16.4, L6). 

AMI@: cdc for C,&,, (284.4) C 923196, H 71)996; found C 93.081, H 7.11%. 

A stream of ozone is absorbed in e solutia~ of rmn.r-lJ,l-triphenyl-2-butcae (5.7 & 20 mmol) in dichloro- 

mcthenc (150 mL) et -75X. When e!kr epproximetcly 1 h the solution becomes blue, dimcthyl sulfide (5.0 mL, 

43 & 69 mmol) is l ddcd end the mimue is elIo~~! to warm up. Solveot cveporetion eud crystellisetkm of the 

rcsiduc from cthenol g&s 4.6 g (71%) of trIpknykctaI&hy&, mp 100.0 - 1OlSC (lit.: mp 104 - 105’C in]). 

Pota&m rti-butoxide (1.7 g, 15 mmol) is edded to e suspcnsiou of ethyltriphenylphosphouium bromide (5.6 g, 

15 mmol) in tetrehydrofuren (15 mL) end the mixture is stirred 30 min et 2YC At -7X, e solution of triphcnyl- 

l cetaIdchy& (33 & l.2 uunoI) in tetr&ydrotkren is added dropwise. After 1 h et WC, the mixture is diIutcd 

with hcxane (100 mL) end the precipitetcd triphcuylpboaphine cuklc is removed by fIkretion Eveporetioo of tbc 

solvents lceves e uudc product (- 3.0 g) which l wdii to ges chrometography (10 m, SE-54 quertz cap.tiry, 

200 + 26OT [Sc/min]) amsists aseaMy of &- end omts-~~l-biphenyl-2-boteae in the ratio of 97 : 3. After 
. . 

one aystrllrutron from &en01 end en&r from hcanc foIlowed by sublimetion e 998% isomaicelly pure 

Sunpk is Obthld, 20 6 (5996). Pp 6d - 6fc 

IR: 3070 + 3Q50 + 3010 (m, p[-&i’J), 2938 + 2905 + 2840 (m. v&H]). 

laS5(m,v[C-~),~t1487t144o(~v[C=~),752t697(s,b[=~-~). 

‘H-NMR : 7.2 (15 I+, m), 6.46 (1 H, &, J 11.7,1.7), 583 (1 I$ dq, I lL7,73), 1.07 (3 H, & J 73, L7’). 

Allel+: cak. for (&I$,, (284.4) C 92.91%. H 7.m found C 93.08%, H 7.11%. 

3. McaletiouMdc&ol@&M 

bwu-S,!QJ-lklpha+3-pentcank odd @u-4) 

A solution of 4,4,Cbiphenyi-l-butee (1.4 g, 5.0 mmol), potassium tuf-butaaida (Oh3 & 5.6 mmol) end 

butylhthium (6.0 mmol, 15 M in hexer@ in t&ehydrofurm (20 mL) in kept 2 h at -WC before bcii poured on 
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dry ice After rdditioa of bane (60 mL), the organic lays is thoroughly extracted twirl 05 N rqpew sodium 

bydroxidc (2 x SO mL) and tbcn evaporated wbcrcupon 0.14 g (10%) of wting matcriaI (contaminated with 

some trus-l,l,1-tripbcnyI-2-but~) is rcawced. After acidifiutioa (to pH - l), tbc aqwous Iaycr is extracted 

witbr3: 1(v/v)~ofGiethyletber~baPne(l00~).Wbcntbedried~okeotruerbippcdoff,l5g 

(90%) of acid m-4 are Lobted, map lit7 - 188’C (afta rcu+kuk from tolacae and sublimation). 

IR : 3000 (& broad# v[o-Iq), 1700 (s u[C=Ol), 1590 + 1487 + 1440 (s, ~C=C]), 

PI0 (m, iT(HC=CHl), 752 + 697 (s, 6[-&Hj). 

‘H-NMR : 11.2 (1 H, broad), 72 (9 H, m), 7.1 (6 H,m), 6.66 (1 H. 4 / lS.9), 539 (1 H, 

dr, J l5.9,7.0), 4.24 (2 H, 4 I7.0). 

MS (ci): 346 (100%. [M + NH,+j). 

AE+i8: caIcforC2fW100(328.4)C84.1296,H6.1496,fowdC84.15%,H6.1l’%.’ 

MetaIation and cuboayIatioa of brmr-/l.l-tripbcayl-2-butenc (5.0 mmor) gave onIy 55% fnm.r-4. In addition, 

30% d startiag mate&I and 15% of a prcsumabfy ring substituted by-product vwe is&ted. 

IR : 3060 + 3020 (m, v[ =k-Hj), 2942 t 28% (m, x+HJ), 1717 (5 v[C=O]), l5W + 1487 + 

1440 (s, v[C=Cj), 970 (m, C[HC=cHJ), 752 + 697 (s, 6+)il). 

‘H-NMR : 7.3 (l5 H, m), 6.61(1 H, 4 I 16B, l-5). S.41(1 H, rY, / 16.0,6.9X 320 (2 H, 4 I6.9,15). 

Anrlysir: cak for CuI-&02 (3424) C 84.l8%, H 6.4896, found C 84.1996, H 6.4S%. 

ci.P5~~-Tlipbenyi-3-pulten0& acid (CM) 

U&r tbc 186 amditiom = da&bed for tk omr-Loma, &-l,l,l-tripbceyl-2-butc (058 g, 20 mmoI) 

81% of tbe acid &4 wcrc isolted; mp 161- 162T (aft= crys&katkm ham a 1: 3 mi.dmrc of tduac ard 

bexanc). 

‘H-NhiR : 10.9 (1 H, broad). 73 (15 I$ m), 6.68 (1 Ii, 4 J IL& 19), 595 (1 & 4 Ill.8,7.0), 

243 (2 y & J 7.4 19). 

Anrlyris: cak for CaG02 (328.4) C 84X%, H 6.1496; found C 83.832, H 6.10%. 

FktcriIkation &nt the artLg( ci.tJ,S,S-bI@ayW-patioate (63%). mp 72 - 73T (from bexanc). 

‘H-M : 7.3 (l-5 H, m), 6.64 (1 Ii, 4 I l20,7.0), 5.99 (1 H, 4 I 120,7.0), 356 (3 H, I), 

239 (2 H, &f, J 7.0.20). 

Anrlysis : talc for $1$02 (3424) C JXlB%, H 6.4W& found C 8422%, H 6.45%. 

A 1: 1 mixawe of dr- and or~u-l,l,l-tripbm1yI-2-Lmt~ (2.S mmd ti) h treated 1 b at -WC with trimctbyi- 

kayimcthyi potusiwl PI (22 mmoI) int~~(8mL).Tbcboktiaaispoundcmdryfadthc 

stcreokomeric acids cir- and m-4 (0.44 g, 61%) are extractal. NMR an&is rcve& a dr/brmr ratio of 

rougbIy 80 : 20 which corresponds to rcktiva roactka rata kJ&_ - 5. A sim,k onnpctitioa cxpcrimcat 

bctwc.n cfs-l,l,l-tripbcql-2-butane and 4,4,4-trip&@-1-bute kads to a ratio kJ&_ - 05. 



3548 E. MoRm c’) al. 

4. TorsiendequiIibrtiaa 

A number of samples are prepared by adding &- or ~-~~l-~pb~~-2-~utenc (20 mmol) and diburyl- 

rncrc~r~~ (0.W mmol) to a solution of ~e~~~~ potassium lpi (20 mmol) in pcatane (3.0 mL) and 

tetr8hydrofurur (7.0 mL) at -we. IO inter!& the ruIctic)ns UC qucnchtd with dry ia, the iwltr8lizd @#&es 

treat& with diimcthanc and the &/auns composition of the ruult@ metbyl esters determined by gas 

cbromatogr8pby (10 m, SE-54 quartz cap&y, WC) and by NKR w. After 4 dnys a 1 : 1 ‘ritio is 

rppro8ched iu both stereoisomeric serif. 

5. Runrogemeet 

A UJution of 4,4&t@enyWbuteae (Zs & 10 mmol), pata&um tur-butoxidc (j.1 g, 10 mmol) and btayilithium 

(11 mmol) in tcbrrhydtorwrrn (40 mL) and inane (10 mL) is kept 2 h at -WC and 12 h at 0% before being 

poured cm dry ice. A&cl rddition of hcxane (Zoo mL) the iasoIuble mrteiul is csr8cted with a 0.5 hi rqueous 

rdution of sodium bydroxidc (2 x 60 mL). The organic tFr concaiar ~-1,1,l-triphenyf-2-butenc (13 L 

45 tnmol). From the combined akaiii layus (Z)-z&Mrf_L-~+bac6uU ok ndd (E-10) L75 g, 94% can be 

cxtraucd with a 1: 1 (v/v) mixture (250 mL) of dk&yt etkr 8nd hc.xxne asker rcidification (pH - l), mp 247 - 

24FC (dcc; from g&co1 dimethyl etbcr 8ed hcnne). 

IR : 3ooo (s, lmad, vpIQ, 1695 (& v[c!=Ol), ls!a + 1487 + 1440 (q Y[c-C]). 

‘H-NMR : llff (2 H, bro8d), 7.46 (4 Y &kern, f _ 7), 7.2 (II H, m), 6.21 (1 H, 1, J 7.0), 
(csDso> 278 (2 H, 4 I7.0). 

MS: 372 (83%. M+), 45 (100%). 

A&y&S: c&z. for C&SO, (372.4) C TM%, H 5.41%; found C 77.Ut%, H 5.42%. 

Treatment of diwid E-10, in methanol, with an ethical scdntioa of diazomctluoc gives mctbyl (Q-2,2& 

Wpbewi+a mp l24 - l2YC (from haaac). 

‘HeNMR : 7.42 (4 H, d-like m I - 7), 7.26 (6 H, q-like m, i .w 6). 7.U (5 H, s), 

6.18 (I H, t, I 7.2), 351(3 y 3). 3.44 (3 H, s), 255 (2 H, d, I 7.2). 

AII+iS: cak for C&i&O, (4005) C X58%, H 6.04%, found C 77.75% H 633%. 

With ~-l,~l-~pbc~-2-b~en~ pm&c&y the same rut& is obt&ned. For control, 8 and quantity of the 

react& mixture is treated with water and thco cbcdvd on the -ace d l,l,4-trl~1-butaw. No tract of 

&is compound is detezted by gas cbromrtogr8phy. Authentic mrterir~ for comparison (8546, mp 42 - 44.c) had 

been prepared by oMin8tion of bcnzophenone with (triphcey!phoapbonio)-3-pbcny+l-proptide. 

‘H-NhfR : 7.2 (15 H, m), 6.W (1 H, r, f 79,273 (2 H, 6 J 7.‘7), 242 (2 H, q, I 7.6). 

Anaiysiz : cak for C&ilo (tru.4) C 9X91%, H 7.&x& found C 9299%, H 7.13%. 

An identical reaction squence is carried out except that a&drous magnuium bromide (40 mmol) in di&yl 

&her (Zo mL) is 8ddaJ prior to c&oxyUion. A solid (90%. mp 2s - Z?FG) is obtained the mnr qnxtrum d 

which shows with ume intetitia two signal se&& that d rdd Z-10 (we rbox) 8mi 8 new QLE corresponding to 

(E)-2fl3-trww3~ c ac3d (E-10). 

‘H-NMR : 7.6 (4 H, m), 73 (9 H, m), 7.0 (2 H, m)q 5.90 (1 H, iz i 73), 293 (2 H, 4 J 7+0)+ 

WV 
Analysis : cdc for C&HaDO, (3724) C n.40%, H 5.4196; found C 77.33%. H 5.46%. 
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. . 
Tratmeatrrilh~eQaecomtrt,thcackbintbecomcpoodraddtrcoooare rictdur.Tk6igdBwilich 

rtmrinrAerrPbtnctioabftbespcctroaraf(bc(Z)-kocner(sberbo*e)m~totbelwtbJl(E)-Zf~ 

trlv 

‘H-NMR : 73 (l3 I& m), 69 (2 i& m), 5.69 (1 I& 5 J 75), 3.63 (3 H, I), 333 (3 Y s), 293 

(2H,dJ75). 

AlI@&: ak. for %QO, (4OOJ) C 7LW%, H 6.04 96; found C 78.1796, H 6.07%. 

A mixture of Q-&2,3-triphcnyl-~heancdioic acid (Z-10,0.74 & 03 nunor), trifluoroaatic anhydride (030 mL, 

0.45 g, 22 mmol) and pyridine (1.5 I& 1.5 g, 19 mmof) in tetrrhybfuran (SO mL) is kept 1 h at 25T. The 

mixture is &ui with hcxaac (50 mL), washed with water (SO mL), 2 N sulfa& acid (U mL), 0.5 N rqucous , 

sodium h@oxidc (25 mL) and brine (25 mL). Evaporation of the sdvcnts and eon from toluenc gives 

3Jwpbw&3#-7- khh~dre2,7ae+edloaq 034 g (48%), mp 173 - 174.C (dcc.). 

IR: 3080 t 3&a t 3u20 (w, v(=&Iq), 2920 t 2890 (w. v[.+q~ 1782 t 1739 

(s, u[C-O]), 1590 t 1487 t 1440 (L, qc-q), 760 t 700 (5 6(=&q). 

‘H-NMR : 7.2 (10 H, m), 71) (3 H, m), 6.83 (2 H, d-l&c m, I - 7), 6.lO (1 H, & / 53). 

3.47 (2 I& 4 I 53). 

AMQSiS: ulc for C&HlsO, (354.4) C 8134%, H 5.1296, found C 8X22%, H 5.18%. 

Hydt~(2Nndturic~~~glycddimethylctbcr,SmL~~lh251C)ofthe~Jlomto 

quntitbciy rCQI*CT the xid Z-l& tick anbac+&iy may be amvwtcd to its cater (mp 124 - l2ST). 

e This wrk US supported by th Schnlzrrlschc lrtionrlfondr zur F6rckrung &r nlrrcnrchft- 

llahm Fortchung. bern (grmtr nt. 2.446-0.64 md 2.226-0.66). Th ruthDm wish rlro to upmr their thanks 

to Mr. 6lrca~ Lndiottl. rho bar crrrtod out l fw pnllminrry studlea. 
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