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abstract: The preparations of the extremely sterically hindered olefins (12) 
and (13) are described, and attempts to convert these compounds to other deriv- 
atives of tetra-tert-butylethylene (1) are outlined. 

The preparation of very strained compounds and investigations of therr 

chemical and spectroscopic properties continue to attract much attention. 
1 

Of 

great current interest is the chemistry of very sterically hindered olefrns. 
2-10 

'Tne ultimate syntnetic goal in this area is the extremely hrndered tetra-tert- 

butylethylene (1). Another important synthetic target is the less strained 2- 

di-tert -butylmethylenefenchane (2). 

2==G @ @ 
(1) (2) (3) 

The most effective method for the preparation of very sterlcally hindered 

olefins - th.e twofold extrusion reaction of a selone or throne (4) with a d:azo 

compound (5) (Scheme 1)11 - falls in the direct attempted preparation of 

(1) 3,4 . Apparently severe steric interactions prevent formation of the inter- 

mediate selenadiazoline (6). The ready twofold extrusion preparation of svn- 

bifenchylidene (3) 
4 

however, suggested a reasonable synthetic approach to tetra- 

(4) (5) (6) 

X=&Se (Scheme 1) 

tert-butylethylene (1). Brfenchylidene (3) can be considered a "t-ad-sack" 
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tetra-tert-butylethylene. The rigidity of the fenchane skeleton decreases 

steric interactions due to methyl groups in the formation and decomposition of 

the selenadiazoline intermediate affording (3) 1n good yield. 

It was hoped that similar "tied-back" derivatives would prove useful rn the 

preparation of other sterically strained olefins, and that these compounds 

would be convertable to (1) or (2). While the most direct approach to (l), in- 

volving the tetramethylthiacyclohexanone derivatives (7), did not lead to 

"tied-back" olefin (8)8, the preparations of related compounds (9)'and (lO)l' 

led to our investigation of olefin syntheses based on the potentially function- 

alizable tetramethylindanone system (11). 

(8) 

(a) X =0 (c) X =N-NPPh3 

(b) X =NNH2 (dj X = Se 
03 X=N2 

The known, 1,1,3,3-tetramethyl-2-indanone (lla)12 jJas converted to LLLS 

hydrazone (115), mp 106-106.5oC, in 78% yield by treatment with excess 'hydrazine 

hydrate in diethylene glycol at 160° for 48 h. Treatment of the hydrazone w:th 

triphenylphosphlne dibromide - triethylamine in dry benzene afforded the tri- 

phenylphosphoranylenehydrazone (llc), mp 165'C, in 88% yield. Heatina (llc) in ., 

tne presence of excess selenium powder at 185'C while distilling volatiles at 1 

torr into a dry ice - acetone trap, followed by a bulb to bulb distillation of 

the crude distillate afforded deep blue crystalline 1,1,3,3-tetramethyl-indan- 

2-selone (lid), mp 40-43OC, in 85% yield. Direct pyrolysis of (Ilc) at 185OC 

while distilling volatiles afforded unstable diazocompound (lie) in low yield. 

(12) (13) 
\ahiie the direct thermal reaction of selone (lid) with diazo compound (lie) 

afforded olefin (12) in poor yield, pyrolysis at 185OC of t?.is selone .dith tne 

=hosphoranylenehydrazone (11~) under argon for 96h., and trituratron of the 

residue with dichloromethane directly afforded colorless ZryScalS Of 31,-1,i, 

3,3-tetramethyl-2-indanylldece (12). Becrystallization from c_nloroform-methanG 

afforded the pure olefin 
13 in 65% yield, mp 255OC, NM2 (CDCl,) 37.13 (br.s, 

-1 
8X), 1.77 (s,24H); IR(I(Er) >max 1600,1490,1450,750 cm ; n/e 344 (:“-). 
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Conversion of (12) to tetra-tert-butiilethylene (1) would regulle fcnct~on- 

allzatlon of the +romatLc mQlety of the olefln wLthout concomitant re?iCT113i? 95 

the olefinlc bond. It vas hoped that because of t5.e observed low react:r;:ty or 

the olef;nlc bond XI sterlcally strained olefins 
3-s t:iat t:h:s trarsformat:on 

could be accomglrshed. (Scheme 2). Treatment of bl-zndanylldene (12) :n car- 

(12) 
1.4 (Scheme 2) 

bontetrachlorrde-water ruthenium te%roxide for 8 davs at 60°C quantltatlvely 

cleaved the olefln1.c bond. 
li NO carboxylic acid derLvatLves cowuld ze detected 

XI the reaction mixture. Olefln (12) 1s znert to bromine rn carbontetrachlor- 

Ide, srnglet oxygen, and a variety of dlssolvrng metal reducing cond:tlons; 

attempted nltratlon of (12) under fencing condlt:ons ied to a complex a~xt.;re o! 

ketonlc products. 

The unsyrrmetrLca1 olefrn , 2-(1,1,3,3-tetrametnvl-2-lndahylidene)-fen- 

chane (13) could be prepared by heating a nlxture of the phosphoranyl nydra- 

zone (11~) wrth a 1.5-fold excess of (-) selenofenchone' at 19 5 'C f s r 4 2 12 :YszII 

itLrrLng under nLtrogen. The crude reactlon mixture contalnlng (12) !12) ar,d 

(3! 
16 

in a ratio of 5:3:2 was trlturated w 1t:7 cyclchexane and t:le soluble aa- 

terLa1 fractionated aslng flasn chromatography l7 (3il.xa-c7z1obey=np' I II -,. 7=- 

cr./ stall- zatron 4. from cnloroform-methanol afforded the crystall_ne o1ef:n (13) 

i T. 20% yreld, mp 103"C, NI*IR (CDC13) 37.10 (br.s,:H), 2.1-0.9 (com?iex, X!!i!: 

14 (C9C13) L'max 1600, 1490, 1365, 1030 cm-l; n/e 308 (m+), 293 (m-C:-:3). 

Attempted oxldatron of (13) wrth ruthenium tetroxlde ied onlv to c1zv- 

age of t?ie oleflnic bond affordzng (-) fenchone and the start~nc ~~hr.cr.e i 112; _ - 

.A.c unowledqement IS made to the donors of the ?etrole~~s Researcn F,~nd, adm~n~s- 

tered by the AmerLcan Chemical Socrety, fcr supper; of 3~s researcE. :'ie zhanl: 

Professor _\dolf Krebs, UnLversLty of Earnburg, for =)rC~7LdLA?g a ?reprLZt cf 

closely relaxed work, and Professor ?aul Vouros, ~ortneastern :--.v~~----I, for _,A_,_____ 

;rov:d:ng low-resolution mass igectra. 
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