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ABsTRAcr - Hydrogenation of ptaridines in benzene solution 
was investigated by eolubilisinq them either ag their tri- 
methylsilyl or their 4-bensyloxy derivatives. Using a plat- 
inum catalyst, 6,7-dimethyl-l-trimethylsiloxy-2-trimethyl- 
silylatninopteridine (2) could be converted to cis-6,7- 
dimethyl-5,6,7,&tetrahydropterin 01, provided that the 
4-siloxy group wa5 first selectively cleaved by watur. The 
same silylated ptcridine, (2), in anhydxous benrene with 
either Rh(DIOP)Cl or [Rh(COD)(DLOP)]+ClO~-, underwent a 
novel de-sllylation reaction to give 6,7-dimethylpterin, (11, 
with no reduction of the pyrarlne ring. 

The biologically important pteridine derivatives such as folic acid or 

biopterin are usually found in nature in their reduced forms. 

Tetrahydrofolate, for example, is the key coenryme involved in one-carbon 

transfer in nature, and tetrahydrobiopterin is currently the subject of much 

interest because of its association vlth diseases such as Parkinson's disease. 

Reduction of the pyrazine ring is thus one of the most important reaction5 of 

pteridlnes, and ha5 been achieved over the years using a wide variety of 

reducing system5.2 Amongst these, catalytic hydrogenation remains one of the 

most useful methods available. Because of the highly insoluble nature of most 

ptoridines, however, catalytic reduction with hydrogen has usually had to be 

carried out in highly polar solvents such as aqueous acid or trifluoroacetic 

acid, and this has precluded the use of modern chiral hydrogenation catalysts, 

which are mostly used in organic solvents. We therefore investigated the 

hydrogenation of some mdel pteridlne compounds in benzene solution by 

solubllising them as either 4-benryloxy or trimthylailyl derivatives. As well 

as achieving their reduction in organic solution, we also observed a novel de- 

silylation reaction, arising from the interaction of a silylated pterldlne with 

a liqand-coordinated rhodium catalyst in benzene solution. 

6,7-Dimethylpterin (1) was silylated by refluxlnq in hexamethyldisil- 

atane containing a catalytic amount of amonium sulphate. The crude product 

was purified by sublimation and was obtained as a yellow solid which was 

extremely sensitive to moisture, being hydrolysed rapidly on expoeure to air 
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even for a few minutes. It was store& under nitrogen and used within one week. 

Its U.V. and lH n.m.r. spectra showed it to be the disilyl compound (2). It was 

alSO prepared in pyridine solution with hexamethyldisilazane and chlorotrimethyl 

silane,) although this method was found to be less satisfactory. When a 

solution of this disilyl derivative (2) in dry benzene was stirred under an 

atmosphere of hydrogen in the presence of a platinum catalyst, no uptake of 

hydrogen was observed. However, when a small amount of benzene which had been 

saturated with water was introduced into the reaction mixture, uptake of 

hydrogen ccmmmnced almost immediately, followed by slow precipitation of 6,7- 

dimethyl-5,6,7,8_tetrahydropterin (3). This canpound is extremely susceptible 

to aerial oxidation, and was therefore isolated as its stable dihydrochlorlde.4 

It was characterised by its 1H n.m.r. and U.V. spectra. The U.V. spectrum was 

measured in O.lM HCl and exhibited no absorption above 300 nm, confirming that 

the pyrazine ring of (2) had been reduced. The absorption maxima at 220 and 267 

nm corresponded with values reported in the literature5 for compound (3). The 

lH n.m.r. spectrum of 0) was measured at 80 MHz in 0.5M DC1 solution and 

showed only a six proton triplet at 1.33 p.p.m. and a two proton multiplet at 

3.9 p.p.m., assigned respectively to the 6 and 7 methyl groups, and to the 6 and 

7 protons. There were no signs of any peaks due to unreacted starting material 

(1). The 100 MHz n.m.r. spectrum of the 6,7-cis-dlastereoisomer of (3) has 
-6,7 already been reported by Viscontini and co-workers and also by Armarego and 

Schou, 8 who were able to assign the cis - stereochemistry on the basis of the 

small 6H-7H coupling constant. When measured at 80 MHz, the unresolved multi- 

plet for these protons did not allow their vicinal coupling constants to be 

extracted from the spectrum. Nevertheless, the chemical shift position and the 

narrow spread of this multiplet shaved that the product (3) obtained by 

hydrogenation of silyl compound (2) in benzene solution was also &. This was 
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confirmed by comparison of it with an authentic sample of& (3) prepared by 

hydrogenation of (1) over platinum in trifluoroacetic acid.lo’ 

In the lH n.m.r. spectrum of (3) as measured in deuteriura oxido by us, 

the signals of the 6- and ‘I-methyl groups, and also of tha 6- and 7-protons, 

appeared con818tently at higher fields (almost 0.5 p.p.m.) than the values 

reported by other worker6,6l8 also measured in deuterium oxide. This seeming 

discrepancy turned out to be due to the use of different types of standards. We 

found that lower S values (i.e. higher field signals) were obtained when an 

internal standard of water soluble sodium 2,2,3,3-tetradeuterio-3-(trimethyl- 

silyl)proplonate wan used, whereas higher b values were obtained when an exter- 

nal standard of water insoluble tetramethylsilane was used. A similar observat- 

ion with other pterldines was made by von Philipsborn et al.1° and low 6 values 

have also been recorded for canpound (3) at 60 MHz in deuterium oxide using an 

internal stand&d. l1 

We believe that it is the bulky trimethylsiloxy group at the 4 position 

of (2) which is responsible for the failure of the latter to undergo hydrogen- 

ation in the absence of water, and that hydrogenation in the presence of water 

occurs because of an initial selective hydrolytic cleavage of the 4-G-trimethyl- 

slloxy group. The species actually undergoing hydrogenation would thus be the 

monosilyl derivative (51, formed in situ in the reaction medium. Evidence 

supporting this idea was obtained by preparing the monosilylated canpound, 

3,6,7-trimethyl-2-trFmethylsilyl~i~-4(3H)-pteridinone (6) and hydrogenating it 

over a platinum catalyst. Absorption of hydrogen occurred imaediately without 

the necessity for addition of any water, and the tetrahydro product (4) was 

isolated as its hydrochloride. This was reasonably stable in air. However, a 

solution of it in phosphate buffer at pH 7.1 was smoothly oxidised on standing 

in air at rocnn temperature to 3,6,7-trimethyl-7,8-dihydro-4(3Hl-pteridinone, as 

shown by following the reaction by U.V. (figure 1). No reaction occurred when 

a suspension of unsilylated pterin (1) in benzene was stirred under hydrogen 

with a platinum catalyst. 

An attempt was made to prepare 3-methyl-6,7_bis(trideuteraDethyl)- 

pterin frcnn 3,6,7_trlmethylpterin by base catalysed exchange in sodium deuter- 

oxide solution. Complete exchange of the 6- and 7- protons was achieved auccess- 

1 I L 

nm 250 300 350 nm 

FIGURE 1 

A. 3,6,7-trimethyl-5,6,7,8- 

tetrahydropteridin-4(3H)-one 

in phosphate buffer, pH 7.1 

B. Same solution after 

standing for 3 hours in air 

(conversion to 3,6,7-trl- 

methyl-7,8- dihydropteridin- 

4(3H)-one) 
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fully. It was not possible to prevent a conccmitant Dimroth rearrangement 

taking place, however, 6nd the product isolated was 2-methylamino-6,7-bis- 

(tridsuteraahthyl)-4(3X)-pteridinone (7), as shown by lH n.m.r. snd U.V. 

spectroscopy. This WAB hydrogenated over platinum in trifluoroacetic acid 

solution 4*9* to give it6 & tetrahydro derivative (%), the stereochemistry of 

which was apparent from its 'H n.m.r. Bpectrum, in which the 6- and 7-proton6 

appeared a6 an AB quartet with coupling constant of 3.3 Rs. 

0 

CD3 

(7) (8) 

CHs- 
H 

CD3 CH3 
H H CD, 

This succ%66ful hydroqanation of the rilylated pterldina (2) in benzene solution 

over a platinum catalyst lad us to attempt the hancqensous hydrogenation of (2) 

u6in9 the soluble chiral rhodium catalylt, Rh(DIOP)Cl. We found, however,. that 

no absorption of hydrogen occurred in this system whather water w6s admitted to 

the reaction mixture or not, and that instead, the deallylated pterin (1) uas 

precipitated almo6t quantitatively fran solution after a few hours at roan tamp- 

erbture. T?aia desilylation did not occur in the absence of catalyst. It was not 

due to hydrolysis by water in the reaction medium, for it occurred even under 

the most rigorously anhydrous conditions. Neither was it due to amall mounts 

of free DIOP fran the catalyst, sinca no precipitation occurred when free DIOP 

was added to a benzene solution of (2). Nucleophilic activity by chloride from 

the catalyst was also shown to be an unlikely explanation for the desilylation 

since the same reaction occurred using the cationic catalyst, 

[Rh(COD)(DIOP))4C104't which contains only the very weakly nucleophilic per- 

chlorate anion. These control exp6riments sugge6tsd, therefore, that the 

desilylation reaction was due to a direct interaction of the silylated pterin 

(2) with the catalyst. Furthermore, it was not necessary for the catalyst to be 

in its dihydrido form, for the reaction occurred even when no hydrogen was 

admitted to the system. Finally, an inrnediate precipitation of the desilylated 

pterin (1) was found to occur when a benzene solution of (2) wa6 added to a 

solution of the rhodium catalyst containing a few drops of thiophene. This 

effect was not due to thiophene alone, for no reaction was observed within 24 

hours when thiophene was added to a solution of (2) in dry benzene. It i6 

possible that the thiophane, being a better electron donor molecule than 

benzene, pranotes conversion of the catalyst from a bridged dim6ric form in 

benzene solution to a more reactive m=momeric form. 
The hydrogen atom6 necessary for the conversion of (2) into (1) could not 

have come from water, which was rigorously excluded from the reaction mixture. 

Neither are they likely to have been derived from the DIOP ligand, nor from 

solvent molecules. We propose that the necessary hydrogen atoms are derived 

from the trimethylsilyl groups, and are transferred under the influence of the 

catalyst. The suggestad mechanism (8ch%m% 1) shows coordination of the 

silylated pteridine (2) to the rhodium atom of the catalyrt, follow6d by intr6- 

molecular transfer of hydrogen from a trimsthylsilyl group to the matal. This 
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S-SOLVENT 

SCHEME 1 

involves conversion of the rhodium from oxidation state (I) to oxidation state 

(III), with the fornyltlon of a hexacoordinate complex and the concomitant 

elimination of the silyl group as a silaethene. In the final-step, the hydrogen 

is transferred back again to N-3 of the pteridine, which simultaneously cleaves 

fran the catalyst and is precipitated. This is a novel mechanism in that the 

hydrogen atoms on the silyl methyl groups are not in any usual sense 

"activatedd". Rhodium~I), hcwever. has been known to abstract caapletely 

unactivated hydrogen from an aliphatic group under mild conditions, l2 and 

oxidative addition reactions of rhodium are, of course, well knoun.13 The scheme 

shows cleavage of an 0-silyl residue, but the same mechanism could operate for 

cleavage of an N-silyl residue. There is now abundant precedent for reactions 

which are believed to proceed y& unstable silene intermediates, I4 and some 

evidence was obtained in the present reaction showing that the final silicon- 

containing products were different when desilylation of (2) was effected by 

interaction with rhodium catalyst rather than by hydrolysis with water. A 

solution of (2) in hexadeuterobentene was treated with deuterium oxide, and the 

precipitated 6,7-dimethylpterin (1) was filtered off. The filtrate, which 

contained the ally1 residues, was examined directly by lH n.m.r., when three 

large high field singlets and one small one were observed at 0.05, 0.35, 0.45, 

and 0.15 p.p.m. respectively. When the same disilylated pterin (2) in 

hexadeuterobentene was treated with [Rh(COD)(DIOP)]+ClO4' catalyst and the 

precipitate of (1) filtered off as before, the filtrate showed only two high 

field peaks in the n.m.r., at 0.12 and 0.29 p.p.m., both of these being at 

different chemical shifts than were the peaks observed in the deuterium oxide 

0-r iment. 

Polic acid can form a trimthylrilyl derivative in which up to five trl- 

methylsilyl groups may be present. When a benzene solution of silylated follc 

acid was stirred in a hydrogen atmosphere at room temperature with either of the 

rhodium catalysts, RhIDIOP)Cl or ~Rh(COD1(DIOPl1+ClO4-, no precipitation of 
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folic acid occurred. This reflects the presence of extra 

groups, which could not be cleaved following the mechanism 

which would serve to keep the folic acid in solution. No 

ester and N-10 silyl 

described abuve, and 

tatrahydtofolate was 

formed, however, nor waa any hydrogen absorbed, even when a solution of water in 

bentune was added to the hydrogenation mixture. This probab>y reflects thu fact 

that rhodium ccmplex catalysts are much more sterically demarxling than either 

platinum or palladium catalysts. An alternative method Which hA*,,been used to 

solubilise pterine in organic solvents l5 is to convert them into their O- 

alkoxy derivatives. We prepared 2-amino-4-bentyloxy-6,7-dimethylpteridine (91 

and found that it could aloo be hydrogenated successfully in benzene solution 

using a platinum catalyst, to give its tetrahydro derivative, 2-amino-O- 

benzyloxy-6,7-dimethyl-5,6,7,8-tetrahydropteridine (10). The stereochemistry of 

(10) could not be ascertained frcm its p.m.r. spectrum at 80 HFiz. It is, 

perhaps, surprising that the benzyloxy group was not removed by hydrogenolysis 

under these conditions. In trifluoroacetic acid solution, on the other hand, 

hydrogenation of (9) over platinum afforded only 6,7-dimethyl-5,6,7,8- 

tetrahydropterin (3). No reduction occurred when (9) was hydrogenated in 

benzene solution with the soluble catalyrt, [Rh(DIOPl(COD)l+C104-. 

CHzPh 
0 

(9) 

ABBRE'fXATIONS: 

DIOP = 2,3-O-isopropylidene-2,3-dihydroxy-l,4-bio-(diphenylphoephino)butane 

COD = 1,5-cyclooctadiene 

We thank Stonearch BrAnCh, Randstone Ltd., for support of this work, and the 

Irish Government Department of Education for a bursar-y to one of us fM.J.U.1. 

We are very grateful to Profesoor David Cardin for many useful discussions. 
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WPERIMEHTAL 

N.lfl.K. spectra were msaPured on a Brukar UP-80 instrument, using sodium 2,2,3,3- 
tetradeutero-3-(tripsthylsllyl)proplonate as an internal standard in D20 and DC1 
solutions, and tutr~thylsilane as an internal standard in other solvents. U.V. 
spectra ware retarded on a Pye-Unlcam SP8-200 spectrophotometer. Hexamethyl- 
disilarane wss obtained frm Aldrich Chemical Co. and was distilled before use. 
Trimethylchlorosilane and rhodium trichloride trihydrate were also obtained 
from Aldrich. I-~-2,3-O-Isopropylidene-2,3-dihydroxy-l,4-bis(diphenylphosphino~ 
butane ((-I-DROP) was obtained fran Pluorochem. Benzene used as solvent was 
purified by shaking it with portions of concentrated sulphuric acid until no 
further colour appeared in the acid layer. It was then washed several times 
with aqueous sodium hydrogen carbonate solution, and finally with distilled 
water. After preliminary drying over anhydrous calcium chloride, the benzene 
was filtered, and distilled onto sodium wire. It was then refluxed over 
potassium in a nitrogen atmosphere, and finally distilled from potassium in an 
atmosphere of nitrogen imndiately before use. Air or moisture sensitive com- 
pounds were handled either in a glove bag filled with dry nitrogen, oron a 
vacuum line. 

6,7-Dime~yl-4-trimathylsilo~-2-trimethvlsilyl~inopteridine (2). 
Method A. A suspension of 6,7_dimethylpterin (1) (100 rag) in redistilled 
hexamethyldisflazane (20 ml) containing a few crystals of anvaonium sulphate was 
refluxed until a clear solution was obtained. Excess hcxamethyldlsilarane was 
removed by distillation in a stream of dry nitrogen, 
solid sublimed at 180° at 10m4 

and the remaining brown 
srn Hg using a vacuum line. The sublimed 6,7- 

dimethyl-Q-trfmethyl5iloxy-2-trimethylsilylaminopteridine (21, (140 mgr 80%) was 
obtained as a pale yellow solid, and was stored under nitrogen and used within 
one week. A (cyclohexane) 239, 267, 358 nm I 6” (C D6) 0.60 (9H, 8, 

Si(CH 131, 

;;&313 

O.???i9H, 8, si(CH )3), 2.40 (6H, 8, 2xCH3); 

7 $ 

8 H (CDCl3) 0.50 (9H, 
1, 0.65 (9H, 8, Si CH )3), 2.66 (3H, s, CH31, 2.64 (3H, 8, CH3). 

Trimethylchloros lane (1 ml) was injected into a suspension of 
6,7_dimethylpterin (100 mg) in pyridlne (10 ml) which had been previously 
deaerated with dry nitrogen. The mixture was stirred at rcun tumperature for 
30 min. and was then filtered through dry celite to remove precipitated arunoniw 
chloride, the filtration being carried out in a glove bag filled with dry 
nitrogen. The filtrate was evaporated under reduced pressure in an atmosphere 
of nitrogen, and the remaining solid material sublimed as described above to 
give pure (2). 

Hydrogenation of 6.7-dirnethvl-4-trienethylsiloxv-2-trFmethylsilvl~inopteridine. 
The disilvlated nterin (2)(300 w) wa5 dissolved in dry deaerated benzene (SOml) 
in a nit&en filled flask. irehydrogenated FtO2 -catalyst (10 mg) in dry 
benzene was added, and the system was then evacuated and filled with hydrogen 
several times. The reaction mixture was stirred under hydrogen at atmospheric 
pressure for three hours, but no uptake of hydrogen occurred. A few drops of 
benzene which had been saturated with water were then added from a pressure 
equalising dropping funnel at intervals over a period of 48 h. Hydrogen uptake 
began shortly after the first addition, and after two days, appreciable amounts 
of solid material had precipitated from solution. The hydrogen was replaced 
with nitrogen, and 6M hydrochloric acid (20 ml) was then added to the reaction 
mixture. The catalyst was removed by filtration on a filter stick under 
nitrogen, and the aqueous acid layer removed and evaporated, affording the 
hydrochloride of 6,7- i 

85\).4* tw 
thyl-5,6,7,8_tetrahydropterin (3) as a pale yellow 

powder (212 mg; 8 It was stored under nitrogen. hx. (O.lM HCl) 220 
and 267nm t 6~ (0.W DCl) 1.33 (6H, t, Jz6.4 Hz, 6-CH3 and 7-CH3), 3.9 (2H, m, 
6-H and 7-H). 

3.6,7-Trimethrl-2-trimethvl5ilvla&Io-4~3X)-Dteridl e (6) 
3,6,7-Trimethyl-4(3H)-pteridinone I’ (300 mg) was RsLnded in hexamethyldisll- 
azane (20 ml) contatning a few crystals of anroonium sulphate, and the mixture 
refluxed until a clear solution was obtained. After cooling, the resulting 
white crystal5 of (6) were collected (260 mg; 638) on a filter stick under 
nitrogen, +,,ax. (cyclohexane) 238, 278, 343 and 360(5h) nm ; 
(9H, 8, Si(CH3)3), 
br 8, N2’-Fl). 

2.62 (6R, s, 6-Me and 7-?&j, 3.57 (3H, 8, 3-CH3) 

Hydrooenation of 3,6.7-trimethul-2-trimthvlsilyl~ino-4~3H)-pterldinone (6). 
The monosilylated pteridine (6) (270 mg) was dissolved in dry deaerated benzene 
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(25 ml1 under nitrogen. PtO2 catalyst (10 mg) was added and the reaction 
mixture stirred in an atmosphere of hydrogen for 40 h. 6M HCl (20 ml) was then 
added a@ the mixture shaken, after which the catalyst was raaoved by filtration 
on a filter stick under nitrogen. The aqueous acid layer was removsd and 
evaporated under nitrogen, to give crystal8 of the hydrochloride of 3,6,7- 
trimethyl-5,6,7,8-tetrahydropterin (4) (200 lag; 66\), 

9 
(O.lN HCll 215 and 

256 nm , (0.5M DCl) 1.33 (6H, t, J=6.6 Hz, 6-CH3 an %CH3), 3,39 (38, 8, 
N-CH3), 3.9 “r ZH, m, 6-H and 7-H). 

laaLno-6.7-bio(tridsuter~thyl)-4(3#)-oterldinone (7). 
3,6,7-Trimethyl-4(3H)-pteridlnone I' (500 mg) in a 2n solution of IsaOD in D 0 
(35 ml) was heated at 100° for 24 h in a stainleoa steel pressure 1 vea8e . 
After cooling, the yellow precipitate was collected, wa8hed 8uccessively with 

r;;erj 
ethanol, and ether, and dried in air, to give 410 mg (788) of canpowkd 

(Oh! DC11 3 
(0.W HCl) 218, 250sh and 324 nm I (O.lH NaOH) 258, 362 nm I h 

xi7 OH, 8, N-Me). 

cis-2-~thylamino-6,7-bis(trideuterocaethyl)-5,6.7.8-tetr'ahydro-4~3H~-pteridin- 
one (81. 
A yellow solution of 2-methylamino-6,7-bis~trideuteranethyl~-4~3H~-pteridinonc 
(71 (130 lrtgl in trifluoroacetic acid (6 ml) wa8 added to a prehydrogunted 
suspension of PtO2 catalyst in trifluoroacetic acid (4 ml). The mixture was 
hydrogenated at atmonpheric temperature and pre88ure for 45 min, after which 
time the yellow colour wa8 discharged. The catalyst was filtered off under 
nitrogen, methanol (8 ml) containing concentrated hydrochloric acid (2 ml) wa8 
added to the filtrate, and the re8ulting solution was then cooled in ice. 
Dropwise addition of dry ether to the cold l olution, and rtorage at O" for 24 h. 
gave 30 mg (25%) of white cry8tals of compound (B), which were collected. A 
second crop (50 mg; 401) wan obtained when the mother liquor was cooled for 
another 4 days at O". AmaX. (O.lH HCl) 222 and 268 nm t 6H (D201 3.15 (38, 
8, N-CH31, 3.9 (2H, br I; in 0.5M DCl, this singlet was resolved into an )rB 
quartet, J-3.3 Hz, 6-H and 7-H). 

Desilvlation of 6.7-d~thyl-4-trimathyls~l~-2-trFmeehuilyl~nopter~dine 
12) With Hh(DIOP)Cl CanphX Catalyst. 
The cataly8t wa8 preparedAu by dissolving dry (-l-DIOP (39.7 mg) in a solution 
of dry [Hh(CODlC1]2 (19 mgl in dry deaerated benzene (6 ml) and 8tirring 
under nitrogen at room temperature for 15 minutes, during which time the colour 
changed from pale yellow to orange. Working in a glove bag filled with dry 
nitrogen, a portion (3 ml) of the catalyst solution was added to a solution of 
disilylated pteridine (2) (170 mgl in dry deaerated benzene, to give a clear 
orange colored solution which was stirred under hydrogen at room temperature and 
pressure. No hydrogen wa8 ab8orbed, but after 45 min. the solution began to 
turn cloudy, and after 2 h. appreciable amounts of solid had precipitat8d fran 
solution. The mixture was 8tirred for 48 hour8, when the solid wa8 collected 
under nitrogen using a alntered glass filter stick, giving 90 nq (98%) of 6,7- 
dlmsthylpterin (11, & (O.lM HCl) 215, 252 and 320 nm t (O.lM NaOii) 250 
and 356 nm ; 6~ (0.5N DCi) 2.69 (3H, 8, Me) and 2.64 OH, s, Me). Tbs 8ame 
result was obtained if the reaction mixture was stirred under nitrogen instead 
of hydrogen. Neither was any difference made by pre-hydrogenating the cataly8t 
solution by stirring it in an atmosphere of hydrogen for one hour before 
addition of the pteridine. Control experiment8 with the disflyl carpound 
dissolved in benzene, but with no rhodium catalyst present, gave no 
precipitation of 8olid under the same conditions. Solution8 of the rhodium 
complex prepared as described above were shown to be catalytically active by 
their ability to catalyse the hydrogenation of ct-benramidocinnamic acid to N- 
benzoylphenylalanine in 90% yield. 

Effect of thiophene on the denllvlation of (2) with Rh(DIOP)Cl catalvot. 
The catalyst oolution was prepared ao de8cribed above by di88olving (-)-DIOP 
(39.7 IngQ) in a benzene solution of [Hh(COD)C1]2 (18 mg) and stirring under 
nitrogen for 15 minutes. One drop of thiophene was then added and the solution 
stirred at rocm temperature for a further hour. 1 ml of this solution wa8 
injected through a septum into a rolution of 6,7-dimethyl-4-trimethylailoxy-2- 
trFmethylsilylamlnopteridine (2) (200 mg) in dry benzene under nitrogen. A 
heavy precipitate of 6,7_dimethylpterin appeared almost i&lately and was 
collected on a filter stick under nitrogen, and identified by its lH n.m.r. 
spectrum. In a control experiment, a few drops of thiophene were added to a 



dry benzene solution of (21 under nitrogen and the resulting solution stirred 
under nitrogen for 24 hours. No precipitate occurred. 

DeBilylation of 3.6.7-triowthyl-2-tr~thylsilyl~ino-l(3H)-pteridinone (61 
with a Rh(DIOP)-canplex catalyst. 
The trimethylsilyl pteridine (61 (200 mg) was dissolved in dry deaerated benzene 
under nitrogen, and to the clear solution was added a dry benzene solution 
(3 ml) of the Rh(DIOP)-cauplex catalyst, prepared as described above. The 
resulting solution was stirred under hydrogen at atmospheric temperature and 
pressure. A precipitate began to appear within 1 h, and after 3 h the reaction 
mixture contained appreciable amounts of solid material. After 48 h, the pre- 
cipitate was collected by filtration under nitrogen on a filter stick, to give 
135 mg (92%) of 2-amino-3,6,7-trimethyl-4(3?i)-pteridinone, identified by its 
lH n.m.r. and U.V. spectra. 

Treatment of silylated pterldlnes (2) and (6) with [Rh~DIOP)(CGD)~+ClO4- 
The catalyst was prepared follovino a procedure analocous to that described bv 
Schrock and 0sborn19. A solution of potassium hydroxide-(300 mg) in water (1 ml; 
was added dropwise to a stirred mixture of [Kh(COD)Cll2 (440 mg), acetylacet- 
one (180 mg), and ether (5 ml), which had been pro-cooled to -8OO. The mlxt- 
ture was then alloued to warm up slowly to roan temperature over 30 min. when it 
was filtered to remove any undissolved solids. The filtrate on cooling 
afforded 250 mg (75%) of Rh(COD)(acetylacetone). This was collected and was 
dissolved in tetrahydrofuran (3 ml), and to this solution was added a solution 
of 70% perchloric acid (0.115 g) in tetrahydrofuran (1 ml), followed by (-)-DROP 
(399 mg), giving an orange solution. Addition of ether to this precipitated 
the required catalyst, ~Rh(DIOP)(COD)]+ClO4-, as an orange solid, which was 
collected on a filter stick under nitrogen. 
-so. 

It was stored under nitrogen at 
It was shown to be catalytically active by its ability to catalyse the 

homogeneous hydrogenation of a-acetamidocinnamic acid to N-acetylphenylalaninc 
in over 90% yield. When a solution of this catalyst in dry deaerated dichloro- 
methane was mixed with a dry solution of either the di- or the mono-silylated 
pteridine, (2) or (61, and stirred at room temperature under hydrogen, the corr- 
esponding de-silylated pterldine was slowly precipitated. No hydrogenated 
pteridines were formed. 

Hydrogenation of 2-amino-4-lnznzyloxy-6,7-dimethylpteridine (9) in benzene 
solution over a platinum catalyst 
A solution of (9)" (80 mg) in dry deaerated benzene containing a Pt02 catalyst 
was stirred at rocm temperature and pressure under hydrogen for-16 h. The 
catalyst was removed by filtration under nitrogen and the benzene evaporated 
under vacuum to yield 2-amino-4-benzyloxy-6,7-dimethyl-5,6,7,8-tetrahydro- 
pteridine (10) (70 mg; 86\) as a white solid. A (O.lH HCll 232 (sh), 285, 
330 nm ; 6H (0.M DCl) 1.37 (6H, t, J=6.4 Hz, 6- ?%'7-CHj), 3.95 (2H, m, 6- and 
7-H), 5.56 (ZH, s, 0-CH2), 7.51 (SH, d, Ph). 

Hydrogenation of 2-amino-4-bensyloxv-6,7-dimethylpteridine (9) in trifluoro- 
acetic acid solution over a platinum catalyst. 
A solution of (9) (50 mg) in trifluoroacatic acid containing a PtO2 catalyst was 
stirred at room temperature and pressure undar hydrogen for 16 hr. The catalyst 
was removed by filtration under nitrocen. Methanol (3 ml) containina cont. HCl 
(250 mg) was added to the filtrata, ind the solution was cooled to 06. An oily 
layer was obtained which solidified upon addition of ether and evaporating, to 
give 6,7-dimethyl-5,6,7,8-tetrahydropterin (3) as its hydrochloride (40 mg; 859) 
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