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The chemistry of carbonlum Ion stabilized by means of an acprouriately 

located'it-bond or, in some cases, of a c-bond has been remarkably advanced(l). 

The observed strong C+-'ilinteractlon suuaests that If an unconjuqated diene is 

treated wlth catlonic rea.qent, transannular cyclizatlon should take place. 

Cls, cls-1,5-cyclooctadlene seems to be a very favorable unconjugated diene for 

cationlc z-it (concerted) or C+ -K (stepwelse) cyclization since l- and 5-double 

bond are parallel with only a small anale of Pz axis (39.5') and ca. l.il! C-C 

bond distance apart so that overlau of 7L-orbitals seems to be very effective. 

And yet, a little is known on the cationic addition-cycllzatlon of 1,5-cyclo- 

octadiene (COD)(2), although radical addition to COD was investigated somewhat 

In detail where a transannular cyclization (Cn- 2) DrodUCtS were obtained in 

fairly good yield(3). 

In this communication, the authors describe the stereochemistry of 

addition of methoxymethyl acetate or other dlsubstltuted methanes on COD in the 

presence of boron trlfluoride catalyst. Products are shown In scheme 1. 
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Ia 14.8$, IIa 9.4%, IIIa 10.73, IV 26.0?, 

VI and a small amount of d4-cyclooctenyl acetate), 

Product Composltlon, 

monoacetate 4.9% (V, 

unknown 34.3pb (more than 7 compounds) 

Structural assignments of I-VI were made on spectral ground (nmr, IE), VW 

and elemental analyses. Authentic exo- and endo- cis, cls-blcyclo(3,3,0)oct 

-2-ylmethyl methyl ether were prepared according to Scheme 2 for the identlfi- 

cation purpose. 
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Product Ia and IIa (b.p. 128-132*/llmmHg) were hydrolyzed (to Ib and IIb, 

respeotlvely (b.p. 95-100°/'&oIig)) and the alcohols were converted to the 

oorrespondlng tosylates Ic and 110. Then, 10 and IIc were reductively oleaved 

with LlAlH., leading to the same ether X, not to VII. Conflguratlon of 

another saturated ester ether was tentatively assigned as IIIa on the speotral 

ground and VW behavior. nmr sDeotrum of In and IIa (Ccl*, TAMS) OrC.l-8.9 

multlplet, 8.10 singlet (three protons), 7.2-8.0 very broad multlplet (three 

protons), 6.80 singlet and 4.65-7.0 thin multlplet (five protons, combined), 

and the multlplet of proton a to acetoxyl (one proton) centered at 5.35 in the 

aase of Ia and centered at 4.95 in the case of IIa. nmr absorotlon of a 

proton a to acetoxyl , especially , affords an useful Information of the 

stereochemistry(7) and IIIa has a higher T value and less broad shape than Ia 

or IIa. The nmr absorption Is In quite agreement with that of !+endo-I; of 

blcyclo[3,2,1)ootane derivatives. Exo-blcyclo[3,3,0)oct-2-ylacetate (endo H) 

showed a higher -Z value than the endo (exo H) isomer and both have similar broad 

quartet-like shape. 

Additional proof for the position of acetoxyl soup In Ia or IIa was 

obtained from the conversion of corresponding alaohols Ib and IIb to the single 

ketone by CM&-AcOK oxldatloti. The nmr speotrum of the ketone(CC'l4, mIS) 

showed that only two methylene protons a to carbonyl were present 7 7.7-9.05 



3018 

thin mmWlplet(8). The 

Id~tifioatlon of IV was 

X. 

Other disubstltut8d 

k8tons gav8 IIb by m8ans of NaBH4 rsduot$Om. 

mad8 by m8mls 0r Ita 00nverslon to the saturated ether 
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gave 
s$m$lar produtrte whioh uere ldent$f'led via oonvsrslon to I, II, III, VII or X. 

D8tai.l8& claaariptcau oi the vsauts ua3. cqqYz4AT in a S0~~t.3 papa. 

The stereooh8m$stry reported here $ndloates that oatlonlo reagent ag 

prcvaatv% %N%f %ZU~Y,%~-+%~ f&Ylb V&.8%&% (a-%%$ ?& m tz, @V8 %-82l&O sati 

8 tSt&%d oia Blomlof3,3, C2J o&y1 0arbonWm Ion. The tiIltl.illg IS W&I'USt; t0 

addition -srt,% oyol1ecrtl0n oi COD with CC& and other radiaals, where an attaak- 

Ing remgem&. u~ouples 2-8X0 pcMtion In a Cis bioyolo[3,3,0)ootyl der$YatiY8(3). 

NotLOanO8Ft8& &@dzaat8r (at 188.8+, $n part! Of th'3 %dditian Of the dicilU&%t~t&,%d 

metWn+38 oan be B%%mcz@ W% fQlWxMc.n of the ~Tt&tjYx-81$l&il&$W& prodiuat <IV>, 

rearwed produot (III) and nonatereoseleOtiY8 addftlon produot (I). The 

finding la oontrast to Oomplete stereoseleotlve o~o1lzatlOn of 018, Ols-1,6- 

OyO~ti8%%~*.Eif&% Wi%h *2+i&aE a&d~~~W@~. Tne ak8Or8penoy may be partly 

attritcuts;fl* to the different zmnmfntrat~on an&for nuolaoph$l$o$ty or CtbOIi to 

[EE'J*OAO]- OP CK&CK&A0. Mare detatL8d d..8aUsaton wl.'LL bre, arasea\fiaa. 

1. 

2. 

3. 

Sqe e.g., P.D.Bartlett, "N~nol.assloal Ians", Benjamin Inc., 1965. z-P== 

t$O$~t$On nOW b8OOmeS almost OOnOfUS$V8 rith many evidence, 8&f., H.-ids 

et al, J.Am.Chem.Soo., &, 4904 (1964), but nature of d-bond partiolpatlcrn - 
is still unoertaln and some arguments against d-partlolpation In norbornane 

system were also presented; f?.g, M.Keti and K.C.BroWn, J.Am.Chem.SOO., 8& - 
5335 (1966). H.C.Brown and K.!Mkeuoh$, m., m, 5337 (1966). - 
Limited examples of the reaotlon are : a) aold catalyzed formic acid 

addition 3 A.C.Cope and P.E.Peterson, J.Am.Chea.Soo., & 1940 (19591, .- 
b) phosphoric aold-silica gel oatalyzed l8om8r$zatlon ; German Patent, 1, 

167, 824, Chem.Abstr., & 1776 (1964). - 
a) addition of' HCOX, CHCla, CHClCO&2& eta. ; B.Donbenks, Tetrahedron, 20, 

1843 (1964), b) addition of HCO2C& ; L.Frledman, J.Am.Chem.Soo., 84, 1885 
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4. 

5. 

6. 

7. 

8. 

9. 

(19641, a) addition of aoetlo anhydride ; G.Pre@glla and G.Gregollo, w. 

Ind. (MUan), a, 1065 (1963). - 
A.C.Cope and W.R.Sohmlts, J.Am.Chem.Soo., z, 3056 (1950). where only VIII - 
uas reported as the produot. 

A.C.Cope and M.Broun, J.Am.Chen.Soo., && 2859 (1958). 

The eeter was oonsleted of n$ endo z&$ 8x0 leomers. The aloohol 

oontalned 7op endo and 3% eto Isomers. 

See a separate oomuunloatlon. 

The oorrespondlng 3-one are not avallable in the authors laboraty, but a 

pair of unsubstltuted ketone (2-one and 3-one) are available. The former 

shows quite sinilar the absorption of two methylene proton8 a to C=O while 

the latter shows the absorption of four nethylene proton8 a to C-O (77.65- 

8.10, relatively thin multlplet). From these ohemloal and speotrosooblc 

observations, our elngle ketone should be L-one 80 tMt Ia and IIa were 

Identified a8 exe-E-OAo and endo-L-OAc, resoeotlvely. 

R.M.Glpeon et al, J.Am.Chem.Soo., m, 5366 (1966). 


