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Abstraut: Syntheeis of a new stable sterically-hindered kstene, 1,3- 

di-1-adamantylimidazol-2-carbonyl, from 1,3-di-l-adamantylimidazol- 

-2-ylidene was studied through dlreot reaotim with CO in !PHP. 

It ia kaozn that in the proceeses of ketenee photolgsis and thermo- 

lysis the short-lived oarbenes form' . Ihe latter8 0s.u be trapped and 

observed only 'at the temperature below 2OK. 
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The strong tendency of obtained oarbenee to dimerize even at rather low 

temperatures results in a fast transformation of its to ethylene and, 

therefore, a shift of equilibrium to the right. 

The stable under ordin- oonditlons nuoleophilio oarbenee (1,3_di- 

-R-imidazol-2-ylidenes) that were reoantly isolated by J.A.rduengo and 

oo-workers2 are oonvenient objects for examination of the possibility 

of ayntheaia of the atericallg-hindered kctenea from oorresponding ear- 

bBPes. 

Calculation of oarbene (&) affinity to CO made to a semi-empirical 

quantum-chemiaal pUrRDO approximation by the uab of equation 

A(CO) -AH;,298(;,g) +AH;,2gS(C0.e) -AU;,2SB _, (II 8) 

where AH; 298(~,e),AH~ 298(C0,e) sndAHg,298(I_$,g) are heats format%- 
cm of oarb&e (IJ, CO & ketene (121, respeotively, indioatee that 
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this prooess is exothermio ( A(CO)= 67.37 kJ mol"). 

Carbaneut RI H(3); RI Ad(Is), Katenear R- H(g); R= Ad(Q). 

In faot, the treatment of 1,3-di-l-adam~tylimidaeol-2-ylid~e <I&I) 

by CO in !PHP under lo-15'C leads to ionnation of correapcmding 1,3-di- 

-l-adamaatglimidas;ol-2-csrbonyl (a)4-6 in 20-30% yield, 

Stability of ketene (z>, apparently, is oonneated with simultaneous 

acting of two maln faetorsr presenoe of bulw adamautyl substituente at 

the nitrogen atom that strong reetriot the dimeri%ation of ketone; and 

delooalieation of electron density on the terminal oarban atom of oumu- 

lene fragment. Comparison of distribution of the effeotive atomio ohar- 

ges in ketene itself CX) and (12) indicate the strong decrease of poei- 

tive charge on the central oarbon atom of oumulene ohain (about 5 times) 

in the seoond 0888 and very strong decrease of electron density on the 

terminal oarbon (the sign of charge is change). 

Peouliarities of keteuxe (=I struoture, apparently, must be manifes- 

ted by it low reaotivity in the reaction both eleotrophilos and nuoleo- 

-lea, In this case, the electrophillc attaok mu& ooour from above 

the plane of the ketone skeleton ( on 0 for (g> and (11, snd on termi- 

aal carbon for (x1 (Fig.l)), while aucleophifio attaok must occur on the 

plane (on central carbon). However, for (IV) the oentral carbon atom 18 

ompletely hide by bulky adsmantyl substituents (Pig.2). merefore, for 

(IV) mey be expected en extremely low reactivity in the reaction with 

nuoleophilee. Thus, when (z) was refluxed in ethanol about 1 hour a 
very emall yields (7-10%) of esters observed. 

Further erperimente and studies EPO currently in progrees in our la- 

boratory to investigate the reaotivity of (El with oompaet reagenta. 



3m 

II- 4.26 ev 
AOYO 

B- -9.29 00 

E. 0.68 l V 
LunO 

E- 0.33 l v 

ketaem (JJ, ani3 (e, enU obargee aa the atoms. 

by YHDO oaloulatla3s. 



Rsferunoee~ and Blotee 

(I) (a) Lengel,R.H.:Zare,R.X,, J.Am.Chsol.Soa.,100,7495(~978~; 

(b) ghabrzeherrku V H -leltsev,A,K.; lW+w~Q I s . ., t l r, ~o~.Ao~.~a~.~S~, 

~,+33(1987). 
(2) (a) Arduengo,A.Jl.;H~low,R.L.;Xline,BB., J~.Chern.soa;,~,36t(t9Yt); 

(b)+dusngo,A.J.;Di aa,H.V.R.;H~~ow,R.fr.~~~e,~., Ibld.,u,5530 

(1992); 

(01 DixonlD,A.;Arduengo,A,J., J,Phss,Ch~.,~,418~~~99~). 

(3) Dewar,W.J.S,;Thf8l,X., J.Am.Chem.Soo.,~,49~~~977). 

(4) The typioal procedure for preparation of C$V). In a 250-ml tbree- 

neok flask, fitted with a stirring bar, a thermometer, a oarbon mo- 
nowde inlet end placed in dry box, were plsoed carbans (Ia)(3.36g, 

0.07 mol) and drg TEE? (100 ml). This mixture was stirred over t0 mia 

till dissolve of (IZI). Then the dry CO was bubbled:throngb the solu- 

tion (500 10 m&n-') during 1 hour. 3ehen the solvqa~~&a haporated 

under reduoed prassu&~ till 30 ml; the mixture was diluted tith tolu- 

ene (70 ml), Cooling to -1OOC for 1 hour afforded slightly yelLow 

orystals whWh were fsolated by filtration, washed with petroleum 

ether, and vacuum drfed (1.24 g, yield 34%), ~p_250-255~C (deo), 

Anal. Cafocl for C24H32N20,% t C 79.08, EI 8.85, N 7.68, 0.4.39. 

bound,%: C 78.81, H 8.96, pi 7.95, 0 4.28, 

(5) Spsctroscopio data for kstene (IV>: 'H NMR (300.13 MHo,cDc13) ZM.63 

ppm (s&d4 6 y. 
6.94 (*,X&&I); 

,12X), 2.06 (s&d3 5 7,6H), 2-34 (s,Ad2,8,9~~~1, 

'3C RX&R (75.47 ~~,~~133 8, 771.42 ppm Cs,CO), 

tt6.32 (dd, lJcB=lBl.2 Ii~,~J~=13.5 Rz,C4 51, 56.1 (s,Ad,), 43.4 

(tm,'JcH=134.6 Hz,Ad2 8 y), 36.9 @n,lJ$127.2 Hz,Ad 

) 8 7 (8 C ) IR(RB )3 ,b&$ 31*4 (d~~~~~f27.8 ?~Ia,Ad3*5'~ * - . r ,2163, 

1511, 1448, 1372, 135!!,'1307, t220,'1g8;, 1128, 83;,698. UV0X12C12~ 
x m83c (l&= 232 nm (3-Z?), 248 (2.4). MS f&s): 364,5 fM+). 

(6) X-ray analysisdata fOX’ ketene (IV): C24H32N20, Mm 364.53, mO~%Oali- 

nio, zpaoe grow Eljnv a=1486,3(2), b=l127.2(2), 0=1074.4(2)+~ 

102,12w*, Z-4, Dx11.18 g/cm3,radiation MO KoL,p(Mo~-6.83 l/am, 

!C-90°C, 6496 reflections, R(Rw)=0.042(0.053) for 2248 refleotione 
tith1.36, 


