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Abstract: Trctdmcnt of ituhnc-Mm01 with aqueous acid gave among other products the cyclic trima cydo[3]cH2-~lh~bne 7, 

which wes also formed from palladium coupling of 17 to 19. 

The recent teports by keel describing the synthesis of orrho-cyclophanes prompt us to describe related 
studies with Many1 systems and their potential relationship to the fullerenes. While research on C-60 

(Buckminsterfukrene) is flourishing, it is currently restricted (by necessity) to the pmducts obtained from the 
pyrolysis of graphite.2 A more systematic and broad approach to constructing carbon allotropes is by total 
synthesis.3 In pamcular this should allow access to compounds with an incomplete carbon sphere or ellipsoid. 

The overall strategy we have decided to pursue is based upon the retmsynthetic analysis in Scheme 1. 

SCHEME 1 5, CsoH.50 4 

Removal of the central five-membered ring from 1 (C-60) gives 2 (C-55). and the same process leads to 
3 (C-SO). Breaking the C-C bonds between the consecutive five membeti rings gives 4. Finally doing the 
same again, and of course adding the appropriate hydrogen atoms, gives the cycle-pentanxthylene-pentaklane 
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5. cyclo[5]CH2-[5lindane. This is of course equally applicable to C-48 and C-72 which disconnect to four and 
six indane units nspectively. 

Initially we examined the acid catalyxed oligomerization of indane-5carbii16.4 Tmatment of 6 with 5% 
H$O,t(w/w)Uioxane-HgO (9zl)/reflux 88h gave cyclo[3lCHg-[3]indane 7, the carbinol8 and its indanyl ether 9. 
We could detect higher molecular weight oligomers (MS) but since they wem in such small 8mounts and as a 

complex mixtum. they were not pursued. While we could obtain crystals of 7, mp. >360 “C they wem not 
suitable far single crystal X-ray analysis. The non-equivalence of the bridging methylene hydrogens is shown by 
their 1H NMR resonances: 3.63 and 4.80 ABq J = 13.4 Hz. MM2 energy minimization suggests that the 
molecule adopts a cup-like conformation where the ninemembemd ring is too rigid to utxkrgo rapid inversion. It 
is notable that the dimer 10 was not found among the reaction products. 

SCHEME 2 

6 

6% HxSO, 
(WW 

dioxxnr-HxO 
(0:l) 

66h roflux 

6(R=H)(16%) 
O(R=64ndanyl)(lO%) 

7 (26%) v 

lO(Not obsorvod) 

MM2 minlmlred Chom SD 
reprosentatlon of 7 (sldr-view) 
showlng the non-equlvslant 
hydrogens on the brldglng 
methylone groups. 

Treatment of SJ-diindanemethane 115 with 6 in 6.5% H2SO4 (w/w)/dioxane-Hz0 (9:l)/mflux gave the 
linear hiindanyll2 (20%). the linear tetraindanyll3 (8.6%) and the cyclophane 7 (traces). This last compound 

presumably derives only from 6. When the linear triindanyl9 was exposed to pa&mnaldehyde&SO4/ 
dioxane /reflux the cyclophane 7 was isolated in 17% yield. Jn contrast, exposure of the tettaindanyl l3 to 
these same conditions gave no isolable amounts of the corresponding cyclo[4]CHg-[4]indane 14, but we could 
detect trace amounts of 7 from the distinctive lH NMR AB system. The formation of 7 from l3 suggests that 
@so-substitution is the dominant electrophilic pathway.6 

Thii appears to be common to the chemistry of orthocyclophanes since we have found that aeatment of 
cyclo[3]CHz-[3]indane 7 with BQK!HCI~ gave the ring-opened dibromide 15 as the major product.7 
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SCHEME 5 

SCHEME 4 

13 (n=O) (3.6%) 
14 (n-1) 

Br 

CHCI, - 

In ox& to avoid electrophilic aromatic substitution conditions we have examined a different strategy to 
synthesise 7. Rhodium catalyzed coupling of hept-l&iiyne and but-2-yn-1.4diol using a minor modiiicatioa 
of the method reported by Grigg*, followed by aeatment with thionylchloride gave 16. Treatment of 16 with 
LiSnBg gave the bis-stannane 17.9 The known ketone 185 was reduced by ionic hydrogenation to 11 and 

bmm&ted to give 19.1° Palladium catalyzed coupliiglt of 17 to 19 in the presence of air gave 7 albeit in low 
yield. 

SCHEYE 5 

Cl 

sr J 

. - 

18 11 10 

a) tW’&h(Jt (cat). Erowreflwr. 82%. b) SOCl2. reflux. 85%. c) LiSnBuflHF/-78’-25T, 95%. d) Et$iI-IfIF~5°C, 
95%. e) WSiCbQT. 50%. r) PdoT)&(CH3PQCl (cat)lHMPA/115”C. sealed tube in the pmena of air. 12%. 
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