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Abstract: A facile seven-step synthesis of adamantane-2,ddione is presented that involves minimal 
purification, provides multigram quantities of product, and proceeds in an overall yield of 21%. The mono- 
lcetal of adamantane-2,6-dione is obtained in 18% overall yield. 

Our interest in adamantane-based molecular architectare requires a ready supply of the crucial building blocks 

adamantane-2,6-dione (1) and its mono-ketai 2. Although several syntheses of 1 have appeared in the 

literature2 we sought an alternative route that possessed fewer steps, was amenable to large-scale preparations, 

and proceeded in higher overall yield. 
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Our initial efforts (Scheme 1) focused on the a.a’-annelation of the pyrrolidinensmine of cyclohexanone-4- 

methoxymethylether (5) with ethyl a-bromomethylacrylate, 3 followed by a x-route cyclization4 in rcfluxing 

62% HBr, a method that was successfully exploited by !ktter.*&h 
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Scheme 1 

However, analysis of the reaction mixture revealed the presence of two unexpcctcd products that were 

subsequently identified as the bromolactone 9 and dibromide 10. Presumably, formaldehyde arising from the 

decomposition of the methoxymethyl protecting group in 6 adds to the acid 11 in an intramolecular R-in’s 

reactions (Scheme 2) to give the 12 and eventually 10 via the intermediate 13. 
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Conversion of 9 to its keti offered crystals suitable for X-ray analysis, which confii the proposed structure 

(Figure 1). The crystal structure of 10 (Figure 2) reveals that severe 1,3diaxial interactions during tt-route 

cyclization allow for only syn-addition of Br- to 13 and 4,bromomethyl-8,4-bromoadamantane-2,6dione is 

isolated as the sole isomer from the reaction mixture. 

In view of ourjnitial results we sought an alternative starting material with a protecting group that would be 

both labile and inert during the cyclieation step. p-Methoxyphenol (14) proved ideal (Scheme 3). 

Hydrogenation6 (1000 psi) of 14 over catalytic RhlAlgO3 gave quantitatively the alcohol 15 which was then 

oxidixed under (NH&Ce(NO3)#GRr@7 conditions to give 16 in 74% yield after distillation (26 W, 0.1 

mmHg). Both reactions were routinely carried out on a 50 g scale. 

Scheme 3. Improved synthesis of adamantane-2,ddione 
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Reagents md conditions: (a) H2, RhIAl203, EtOH, 100% (b) CAN, NaBa. CH3CN/H20,74% (c) i. pyrrulidine, 
F’hH ii. ethyl a-bromometh lacrylate. CH3CN iii. H30+, 91% (d) 62% HBr, reflex, 4 h, 40% (e) ethylene glycol, 
F’hH, 100% (0 Na’NH3. &H, Eit20,99% (g) 25% HCI, 2 h, 80% (h) actetonc, p-TsOH, reflux, 69% 



7153 

The cc,or’-annelation of the pyrrolidinenamine of 16 with ethyl a-bromomethylacrylate gave the 

bicyclot3.3.11 mmane+carboxyl@es 17a.b as a mixture of isomers in a ratio of -4OI60. x,-Route cyclization of 

crude 17a,binrcfluxing62%HBr(5h)pmcccddcleanlyto7,whichwastheneasilypurified by sublimation 
(130 Oc, 0.6 mmHg). Pollowing m and mval of bromine, 19 was m in2596HCltogive 

1 in 80% yield. Since 1 shows modest solubility in water, the recovery of additional product required 

continuous extraction with CH#&. We therefore carried out the dqrotection in acetune and to our surprise 

found that the mono-ketal2 was a substantial componeat of the maction mixture. Monitoring the course of the 

reaction by 1H NMR allowed 2 to be obtained in yields of 69% after chromatography (SiO2, 3:2 

hexanes/EtOAc). Our moditied seven-step synthesis provides multigram quantities of 1 and proceeds in an 

over all yield of 21%. The novel mono-ketal2 is available in an overall yield of 18%. 

Figure 1. ORTEPrepresenation of 9 

Figure 2. ORTEP xqresentation of 10 
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