Regarding RuO4 oxidation mechanism

Bakke, J.; FrǾhaug, A. Journal of Physical Organic Chemistry, 1996, 9, 310-316

The reaction mechamisms for RuO4-mediated oxidations of saturated hydrocarbons and of ethers were investigated.  For both groups of comounds, the kinetic influence of the reaction medium and of substituents near the reaction center was determined together with the deuterium isotope effects.  The results do NOT support reaction mechanisms with carbocation intermediates.  Reactions by radical pair intermediates are only possible if these collapse at rates faster than 108 s-1.  For the oxidation of hydrocarbons, the data fit a two step mechanism, a pre-equilibrium followed by a rate determining concerted reaction.  The results from the oxidation of ethers can be exlained by a concerted, Se2-like type of reaction. (aliphatic electrophilic substitution)  

Tertiary C-H bonds are more reactive than secondary, except for substrates with tertiary C-H bond situated at the bridgehead.  Sterics also plays a role in the yield.  Stereochemistry is also retained.  Most polycycles do not rearrange.  Several mechanisms possible (shown above).  (a) hydrogen atom absraction to give a radical pair intermediate; (b) hydride ion abstraction to give a carbocation intermediate; or (c) a concerted reaction mechanism.  The cation pathway is proved false because no nucleophilic attack was observed in the prescence of nucleophiles.  There was one case, however, where it was observed.

The actual proposed true mechanism that they feel accommodates all there results is below:

For ethers the oxidation gives esters.  The preference of oxidation is secondary > tertiary >>primary.  

The data are NOT in agreement with a carbocation mechanism.

For Guanine:

Lee C.H.; Kim, J.Y.; Kim, W.J.; Kim Y.H. Heterocycles, 1990, 2, 211-214

*****This may only work with tetrahydrofuran derivatives.  The authors invoke a mechanism that involves the THF oxygen.

In general procedures, the trimethylsilylated bases were repared by the previously reported methods.A  2-Acetoxytetrahydrofuran (2.4-3.0 mmol) and cesium chloride (0.2 mmol) were added to a solution of trimethylsilylated base (2mmol; MeCN: 5 mL) with vigorous stirring at 25(C.  After the complete reaction, the reaction mixture was concentrated and chromatographed on a short column of silica gel to afford the product.  The silyl groups were lost and heating sped up the reaction.

A. Wittenburg, E. Angew. Chem. 1965, , 22,1043

It’s in German (
It is literally one paragraph long paper.  There is NO experimental details at all.  The trimethylsilylated bases can be found elsewhere.

Gao, H.; Mitra, A.K. Synthetic Communications, 2001, 9, 1399-1419

Used for the synthesis of Acyclovir:

Guanine  was first protected as trisilyl derivative by reactoing with a silylating agent, hexamethyldisilizane (HMDS), at reflux in the presence of trifluoromethanesulfonic acid as a catalyst.

This protected compound was treated with 1,3 dioxolane to generate the fully protected Acyclovir.  NMR did not show the presence of the N-7 isomer.  Hydrolysis of the silyl group was accomplished by heating it in 2% aqueous acetic acid at 80(C for 2hr.  The overall yield was 79%

Zhou, J.; Tsai, J.-Y.; Bouhadir, K.; Shelvin, P. Synthetic Communications, 1999, 17, 3003-3009

To a suspension of guanine (0.1 mol) in 150 mL of DMF was added acetic anhydride (0.3 mol) at RT.  The mixture was heated at 160(C for 2 hto yield a clear solution.  After evaporation of the solvent, the residue was washed with sat. sodium bicarbonate and a small amount of cool ethanol to give (95%) of  9-N2-Diacetylguanine.

To a suspension of the 9-N2-Diacetylguanine (0.01 mol), 2-(p-nitrophenyl)ethanol (0.015 mol) and triphenyl-phosphine (0.015mol) in 50mL of dry dioxane was added DEAD (0.015 mol) in 10mL of dioxane dropwise at 0(C under nitrogen.  The mixture was stirred at room temperature overnight to yield a clear solution to which 25 mL of water was added and the mixture refluxed for 1 hour.  After cooling, the precipitate wa collected to give 85% yield of N2-Acetyl-O6-(2-(p-nitrophenyl)ethyl)guanine

To a suspension of N2-Acetyl-O6-(2-(p-nitrophenyl)ethyl)guanine (0.01mol), 2-chloroethanol (0.012 mol) and triphenylphosphine (0.012 mol) in 50 mL of dry dioxane was added DEAD (0.012 mol) in 10 mL of dry dioxane dropwiase at 0(C under nitrogen.  The mixture was stirred at RT overnight to yield a clear solution.  The solvent was removed and the residue purified by flash chromatography (50%EtOAc-hexanes)

A similar reaction was run with 4-hydroxycyclopentene

Zou, R.; Robins, M. Canadian Journal of Chemistry, 1987, 6, 1436-1437

Deprotection could be done with ammonia/water/methanol

