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We wish to report the actual isolaticm and characterizatim of 4a-adducts derived fmm 

6-msthyl-5-carba-S-deazate~rin (1). The chemical andphysicalproperties of these 

~aredirectlyperl&enttothepostulatedinvolvmen t of analogous species as 

intem&iates inthechmicalmidationoftetrahydropterinsand inhydmxylationreactions 

~a~by~ssuchasphenylal~andtyrosinehydroxylase. 
l-5 Previous attenpts1'5'6 

to isolate 4a-(or 8a-) &lducts fmmctions involving tetrahydropterins have proved fruit- 

less, possibly due to a predispositim of such adducts to undergo.elimination and/or rearrange 

mt. ThepresentsMywas designedto exploitananticipated resistanceto anelimination 

reactionofadducts formd by electrophilic addition to the la-positim in the deaza-rrpdel 

(_1) relativetothe tetrahydroptexinsystem. 

1 2 3a X=OH 

;;, x=cl 

3c x=Br 
_W 

Cmqmmdlisxeadily~qxredbycatalytic @t02) hydmgenationofthefullyoxidized 

precursor (2)' in trifluorcacetic acid. Wacticnoflwithavarietyofoxidants, inclw 

brcmine,N-chlaro-andN-bmrrPsuccinimide,andperformicacid,inMlvestheinitialfontlatica 

of a 4a-zdduct. 8 WCletheseadductsareverylabilein aqueous solution at physiological pH, 

~maybeisolatedbyasuitablechoiceof~~~ti~. 

Inatypicalexperimnt400nq (2.2nml) oflin500mlof mthanolcontainjng 0.5ml 

of eifluorPacetic acid was treated with 400 nq (2.2 ml) of N-bramsuccin,imi&. After 

evaporationof the solve&the residuewaswashedwithacetitrile toaffordthe analytically 
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prue brcmc-adduct ($) in quantitative (98%) yield. The syntksis of the chloro-adduct (3&) 
follawedasimilarprocedurebutusedN_chlorosuccinimide. The hydmxy adduct (3a) is available -.., 
frcanthe reactionoflwithone eguivalentofperformic acid in formic acid solution. W&up, 

involving evaporation of the solvent a& recrystallization of the residue from lwthanol-formic 

acid-ether at roam teaperature, mst be perfomed rapidly and imnediately to minimize decixw 

position.' 

Theadducts (3a-c) havebeencharacterizedbytheir spectralpxoperties andby analytical 
dat_.lo &e 13 -- - CNMRspectraarediagnostic fortheadduct structure. Paxticularlynotableis 

the progressive shift of 6c for the 4a-carbon in the series 3a, 3b, 3c (Figure 1) while 6c for -_ _a -- 
the rerrainingcarbonsofthetetrahydroWridineringare~~. Theassignaentofthe 

13C NMR reso nances (Figurel) is basedon the published spectraof tetrahydropterin, 11 

pyrimiditE~2 13 
andpiperidine deri~ti~togetherwiththe~substituent~~~s l4 for 

h@roxyl, bmnine audchlorine. Theresonancesduetotte2-antl4-carbonsareobscuredby 

the solvent (HCD2H).15 

The100 MHz 1H mmspectxaof 1 andof the adducts (3a-c) are anplex andneither chemical -- . 
shiftsmrcouplingconstauts canbe extractedbydirectmasureamt. Asaspleofllabelledtith 

deuteriumwas preparedbydeuterationof 2 intrifluoroacetic acid-& Thsmass~shaws 

the product to consist of 15% dideutexo-, 60% trideutero-, and 25% tetradeutero-1. A 

separate experimentshcwedthatlslowly incorporateddeuteriumfr7msolventon standing in 
triflxxoacetic acid-d (ca. 5% incorporation after 24 hours) thus accouutingforthe formation -- 

6-Me 3 

6-Me6 5 4a7 

ad 

; 

I 3,c 
ad 
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Figure 1. 13cNMRshieldings for the tetr widinering carbons of land 3a-c. ..,-a . 
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of quadrupally labelled 1. ThelOOEpIz +-INMRspectrmofthelabelledmaterial shows it to 

be predomimntly a single ste.reoisomr exhibiting three singlets at 6(CF3cO2H) 1.18, 2.13 and 

3.14 ppnwith a relative intmsity of 3.0 : 0.8 : 0.6. Iherewnancesareattributedtithe 

G-nethyl-, 5-, and 7-hydrogens respectively.16 Saaples of the addmts (s-c) prepared from the 

deuterated~~~~eeach~byNMRandIMssspedrosw~tohaveidenticdlpatternsof 

labelling; for exanple, the 100 MIz %I NMR of the bxxm-adduct (z) spectra shows three singlets 

at s(CF3C02H) 1.31, 2.11 and 3.45 ppm for the 6-ethyl, 5-, and 7-hydrogws. Further evidence 

forthastructureoftheadductsisprovidedbythe observation that the decomposition of 3c in .._ 
aqueous solution in the presenw of hydride reducing agents (NaBH4, NAEEI) affords 1. 

The ultraviolet spectrumof the hydroxy-adduct (3a) recorded atpH 8.2 (XTMX at245 and __ 
290 rm with E245/E2g0 = 2.4) bears a strikingresemblance to thatreportedbyRatilfor 

a tetrahydrabiopterin-derivedintenrediatefo~duringthe enqmscatalyzedhydroxylation 

of phenylalauine (Max at 250 and 295 nmwith ~~5~~~5 = 3.1). The dsaza-analog (1) has 

~s~tofunctiwasapotentccnpeti~~inkibitoragainsttetrahydrobiopterinfor 

the phenylalaninel7 audtymsine 18 hydmxylaseenqmas. Nocatalyticactivitywasdetected. 

The inhibitioncanbeanticipatedonthebasisoftheless favorableoxidationpotential 

of 1. Thehal~~potentialforlhasbeen~~~tobe~O.7Vvs.S(=EatpH9ona - 
glassycarbonelectrode relative to ti.OV for 6,7-d.imathyltetrshydroptminuuder the saw 

conditions. 

EUtherstudiesareinprog?zesstoexamine thechemistryandbiochemistryofthese 

andother la-adducts. Itremains tobeestablishedwhether the adducts (3)will function inor 

inhibittheenzym catalyzedreactiw. 
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