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BEACTION OF 1.6-DI~P~A~CS.2.0.0'~‘.0s~'.0s**l~~S WlTH 
tert-B-U 

IS1.6-DEmDR0HoMoC lNVOLVEDASAREACTIVEINTERMEDIATE?~ 

J&g Schiifer and Giinter Szeimiss * 

Institut ftir Grganische Chetnie der Universit&t Mtinchen 

XarktraBe 23, D-8000 MUnchen 2. Germany 

Summay: Reacuon of the 1.6~dfhalohomocubanes la-g 1~1th 5.0 equfv. of tert-butylllthlum 
afforded after rqueoun workup 1-tort-butylhomocubu s1 aa the ma/or product In all CASTS. 
Thsse results suggest tfmt 1.6-deJzydnvhomocubane 6 Is formed aa II short-lived IntermedIate. 

It has recently heen dsnmnstrated that the reactkm of l-konm-7-habkemcubam with tert-butyl- 
pthhrm leads to 1UMcrmcube~ as a fleeting iutemeAiate.‘** Wenowrepdonthereactlonof 

several 1,6-dIhsbI~~m~cubams la-g with tart-bdyllthlun (f-BuU. 

lhs dlhalkhs la-c wre synthesked etarUng from keto-ester 2 aa folkwing ccnvenlbnsl reactlon 

paths. Tk? konw-ester 2b, obtalmd in 41% yield from treatment of 2 a w&h bromlns and trkthylamlme 

in CCI,, was +tocyclked to give 3a (ykM87X. mp. 107-108°Q by kradlatbrg a methanol SOhtklllwifh 

a mwcurykm-pessure lampina soiidexapparatus. 3a was ccnvertedIntothe dlcarbaxyllc acti 4a 

h 76% ykkl fmp. 190-193’C) by KfXUm unckr refktx. folkmed by a&& w&up. &tsdkcker 

degracktim of 4a affcrded a 62% yleki of lb (mp. 45-45.S°C), wbweas the dibd& lc was cbtainsd 

h 34% ykM (mp. 42-43’0 from 4a by reaction w&h ferMutyl hypcM& in bcillng F&cn 113 under 

frradlatkm w&h a 150-Watt w hub.’ The cfichbrlde la was synfhesked in 61% ykkl Imp. 37-40°c) 

fmnla~thedicerbox%caciddichhridebyreactkmvrrYhthesodknnsatofl-~~-2-thione 

bIbc&ugq$.6” 

Ths mixed halides Id-g were prepared by replacement of the carboxyyc gmup of 3b by e&r 

~~achbrineustngthemethadgofBerton’~BrCCSassaacefor~omhreandCCLfor 

chklr&B?, affcrdblg thf? dikon&etane 3c arxl the hrom~~hbroket.one 3d in ytslds of 79% snd 47%. 

These ketones were comerted into tk acids 4b fmp. 158-160’0 and c fmp. 156-159°C3 in yields 

of44%and66%bytreatmenLwithstrongapcal.hatherapplcatbn~theBertonprooedureto 

4bandc(~~~assaaceforWine)ledtothefamatbnofld-g~yieldsaF24.20.46. 
and 12%. 
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Reactkm of lb with 5.0 equb. of f-RuIJ in ether at -78’C for 15 min, warming to romn temperatnre 

withln 1.5 h and and aqueous wcrkup affcr&d. in addition to suns mn-voWIs laateriul. a 78% yield 

of 1-ter&mubam Se.8 when &uterknn oxids instead of water was added to the reaction 

mixou-e of lbanl t-BuLi. CL-Dl-1-M &uyhmmcuhane5bwasisobtedin82Xyisld.~poskionoftbs 

deuterknn in Sb was established fium the % Nha spsctnm~ ths sfgmd at S 42.74 (C-6, C-8) 

s~donlyonehalfofthelmtenslLyof~carres~s~inthe’3C~spectrumd5a 

The reactbns of the d&ah&s lc-g with 5.0 ew. of t-BuU were carried out as described for lb 

InaUcases~Sawasisalated,asthesolevolatilepwkd,hyfelds~nhTablei.Thesametype 

of result was obtained from reactinn of the dMorids la with CRuLi. However. complete comer&n 

of la was achieved only after a react&n thne of 4 h at -78’C. The reaction of lb with 5.0 equiv. 

of sec-butyllithium gave rise to a 91x yield of 1-sec-butylhomocubane. 

a: X= Mu, Y= H 

Table 1. YkAs of Sa from la-g and 5.0 equiv. of MulA y b: X= Mu, Y= D 

Dihande 1: a bcdefg c: x= Y Y= t-WI 

XneldofSr 65 78 53 64 57 72 51 d: X=I&Y=Cl 

X e: X=C&Y=Li 
5 E X=f-Bu#Y=Li 

If k is accepted that the lithium-habgen exchange reaction proceeds faster wkh hromkks than 

with tbs ccrresponding chhrides~ Sd should he generated as an intermediate from if by reaction 

with f-BuU, and5e should be generated f?om ld TIE simpkst interpret&&n of the experimental 

resultsoftMshrves~~ktheassumptbnthat5dandSeehahnatelithLrmchhldetoglvethe 

highly strained i,6-&hydrol~smcubam 6 as a ccmumn reacthe htermediate. 6 contains the 

6 

structural subunit of a C3.l.llpropellane; it is trapped by tk excess t-R&i, 

with sebcthn ad&bon of& hase to C-l, to give the adduct Sf. NhS 

spectrosco~ofSadidnotfipndsh~e~~eforthefamationofSc,fnficatlng 

that the the attack of ths t-bayi group at C-l of 6 Is at least 20 tknes faster 

thanatC-6.~ismtfu$runexpected.sincebadangle&famatbn&rmre 

6 severe at the 

A&mwb&me~Thisworkwas 

Enxh der c.%en&ichf?n &rdustrie. 

propellanecemrala&snC-lof6thanat C-6. 

supported by tits Dxs%chs lirschungsgnmeinsch& and by tk 
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