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Mancc~~Alk)I-7~h~dro~)xanIhlner undergo m aqueous wlulwn. near pH C. an unusual spontaneous au. 
tocatalytic dirproporuonation. ‘They yield the corresponding II-alkvlxanthincs as the rcduchon product and 
~amino.c-nrtrosouracil as the oxrdalion product. The disproportwnarion can also be Induced by anhydridcr at pH 
4-l!. The alkyl group at powon R IS cwntral for thee reactton\. I’otr~hlc mcctamsms are discussed 

7-Hydroxyxanthinc and its alkyl derivatives were des- 
cribed recently.‘.’ The ability of 7-hydroxyxanthine to 

undergo a rearrangement and I-substitution similar to 

thar of the potent oncogen 3-hydroxyxanthine” in Ihc 
presence of acylating agents was shown earlier.” The 

similar chemical reactivity of 7-hydroxyxanthinc sug- 
gested that it might show comparable biological activity 

and tests for the oncogcnicity of 7-hydroxyxanthme 
show preliminary positive results.’ 8-Alkyl derivatives of 

7-hydroxyxanthine have LV properties and dissociation 
properties similar IO that of the parent compound.’ 
However. the R-alkyl-7-hydroxyxanthines share some 

unusual chemical properties which are not encountered 
in the unsuhstitutcd 7-hydroxyxanthinc. They undergo a 

facile bimolecular disproportionation which is described 
in this work. 

Spontaneous autocatalylic disproporfionalion 
8-Propyl-7-hydroxyxanthine (1. R = (CH:):CH,). pre- 

pared’ by the cyclization of 6-amino-5-nitrosouracil with 

hutyraldehyde is a weak acid (pKa = 5.4) and dissolves in 
base or in neutral or basic buffered solutions. 1)erivaIives 

with longer alkyl groups tend IO precipitate in even 
mildly acid soluttons. Therefore. it was more convenient 
IO study the X-propyl derivative although all 8-alkyl-7- 
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hydroxyxanthines exhibit the tendency IO dispropor- 
tionate. Cpon slight heating of neutral or slightly acid 

solutions of these compounds a gradual appearance of a 

purple (lavender) color was observed. The purple solu- 
tion which is obtained absorbed at a A,, = 314 nm and 

the product responsible for this absorption was identified 

as 6-amino-5-nitrosouracil which arises as a decom- 
position product of 8-alkyl-7-hydroxyxanthines. AI 

concentrations of about 3 x IO ’ M and a pH near 5 the 

coloration also appeared at room temperature after about 
30 min. Yore dilute solutions (1 x IO ’ Ml did not show 
any decomposition at room temperature even after 
SCvCm! weeks. 

The additional oxygen in 6-amino-5-nitrosouracil pro- 

bably comes from another molecule of 8-alkyl-7- 

hydroxyxanthinc (1). This assumption is supported by 

the fact thaw for each molecule of 6-amino5-nitrosouracil 

(21 one molecule of I-alkylxanthinc (3) is obtained. In 
addition it was observed that the plot of the appearance 

of products versus time gave an S shaped curve typical 

of autocatalytic reactions (Fig. Il. The expression for the 
rate of such a second order autocatalytic reaction yields 
cqn (A):’ 
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Fig. I Spontaneous autocatalytic disproportionation of 3.6 x 
IO ‘M of 7-b~drox).R.propylxanthlne (I) at 4(p and pH 5.0; 

folloucd aI 315 nm. 

Where the reaction is presented by the cqn: 

A-B*... 

Where A, and B, are the initial concentration of the 
starting material and any one of the products respec- 
tively. The initial concentration B. is assumed to be 0. 
The concentration of the catalysing product is assumed 
to increase at the same rate as other products. The 
constants for this spontaneous autocatalytic dispropor- 
tionation (ks,r,) were derived from the slope of 
In OD/(OD. - OD) vs time where OD is the optical den- 
sity at 314nm (Experimental). The observed ksAI, at 
optimal pH was about 72 min ’ M at So”. 

In order to study the mechanism of the autocatalysis. 
experiments were run in the presence of each of the 
purified reaction products. Sane of the products 2. 3. 4 
nor butyric acid had any catalytic effect. The reaction 
was found independent on light or oxygen. Fortunately, 
in the anhydride induced disproportionation reaction 
which is described below, the unstable intermediate 6- 
acylamino-S-nitrosouracil (6) could be isolated. Upon the 
addition of about 0.2 equivalents of 6 (R = (CH:):CH,) a 
considerable increase in the rate of disproportionation 
was observed (Fig. 3, curve C). The initial slow part of 
the sigmoid rate curve disappeared and most of the 
N-oxide decomposed in a few minutes. A reference rcac- 
(ion. without added 6. was run under the same conditions 
and the remarkable difference is shown in Fig. 3. curve 
D. Fortunately 6 absorbs at longer wavelength (334 nm) 
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Fig 3. Mechamsm of auIocaIalysis: (A) dlsproporrionarlon of 
4 x IO-‘M of 7-hydroxy&propylranthlne at J?” and pH .C 2. 
followed at 300 nm (IighI parh 0.1 cm); (R) he came as in A hut 
followed aI 350 nm; (C) Disproportionaiion of I 7 x IO ‘M 7. 
hydroxy-tt-propylxanIhine aI 30’ and pH 5.2. followed at 315 nm 
(light path 0.1 cm) in the presence of 0 34~ IO”\{ 6.b~. 
tyrylamin@S-nitrosouracil; (D) The same as in C hur m ihc 

absence of 64nrIy~lamino-SniIrosouracil. 

and by following the reaction at 350 nm it was possible to 
observe the accumulation of about 25% of 6-acylamino- 
5-nitrosouracil (6; Fig. 3. curve B). After the dispropor- 
tionation reaction is over it undergoes a slow hydrolysis 
yielding 2. The fast disappearance of 75% of 6 during the 
reaction suggests that the catalysis may involve trans- 
acylation. It is proposed that the availability of ac- 
tylating agents determines the rate of this reaction and 
that acylation of 1 at position 9 may increase the elec- 
trophihcity of position 8 as shown in Scheme 2 and thus 
catalyze the reaction. Acylation on the hydroxyl at 
position 7 is more plausible, but it is assumed that the 
various acyl derivatives of 1 are in equilibrium as shown 
in similar cases.’ A reasonable explanation of this reac- 
tion is given in the cyclic process which is given in 
Scheme 3. The acylation which is suggested may arise 
from a transacylation that involves intermediate 6 or 
some other intermediates as shown in Scheme 3. 

Although such an acylation product (7) must be un- 
stable it is assumed that once it is formed it dimerires 
immediately to a dioxadiazine derivative (8) which un- 
dergoes a rapid rearrangement. which yields the diacy- 
lated nitroso derivative (9) and the corresponding acy- 
lated xanthine (10). The steric possibility of the for- 
mation of such an intermediate (8) was observed by 
using a model. The cyclization step of two I;3 dipoles is 
assumed to be fast and thus the formation of 8 should be 
controlled by the presence of acylating agents. The two 
products (9 and IO) which are obtained by a concerted 
decomposition of 8 as shown by the arrows are both 
acylating agents. 9-Acyl-R-alkylxanthinc (10) has acy- 
lating ability, being a derivative of N-acylimidazolc. 6.6 
Diacylamino-5-nitrosouracil (9). having two acyl groups 
on one nitrogen. would be expected IO cauce acylation 
even more readily than rhr: mono acyl derivative (6). 
Compound 9 is converted IO 6 which may acylate again. 
If the reaction proceeds through this mechanism there is 
a continuous formation of active acyl groups and any 
acyl group which is formed retains its reactivity through 
the whole process. Although compound 10 was not 
included in the transacylation cycle in the autocatalytic 
process it is assumed that it is also reacttve. 
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tautomeriration of I as shown in Scheme 4. The N-oxide 
form 11 is a rare tautomer and therefore the initiation is 

tautomcrs and rhac might explain the very slow initiation 
at low concentrations. 

very slow. II requires the interaction of IWO of these II was observed that this spontaneous autocatalytic 



?!6! 

0 OH 
I 

N 
,\-R - 

N’ 

scheme 4 

disproportionation has a pronounced dcpendcncy on the 
pH (Fig. 4). AI pH’s above 7 and Mow 4 the reaction is 

almost undetectable even at 50”. whereas near pH 5.0. in 
the same concentration (3 x IO ’ Y). rhc disproportiona- 

tion is almost complete after .3Omin. The observation 

that the maximum rate of reaction occurs near the pKa 
of 1. when there are equal amounts of dissociated and 

undissociated molecules of 1 present. suggests that the 

initial bimolecular reaction might occur between an anion 

of I and a neutral molecule of 1. The first ionizAation 

involves the hydrogen of the N-OH group.” An alter- 
native interpretation for the pH dependency is the range 
of stability of the acylating agents. Hydrolysis probably 

competes with transacylation. The latter is essential for 

the autocatalytic process and the optimal pH for tran- 

sacylation should be. therefore. also optimal for the 
spontaneous disproportmnation. II was indeed observed 

that the mmimal hydrollcis of 6-acylamino-Lni- 

trosouracil (6) is near pH 5. 
The temperature dependency of the spontaneous au- 

tocatalytic disproportionalion reacfion is shown in Fig. .S 
and allows the calculation of the Arrhenius energy of 
activation and entropy of activation. The energy of ac- 

f+g. 4 Ikpendcncy of rhc sponraneous autocatalytic drspropor- Fw. 5. Dependency of rhc spontaneous aurocakf)lrc dkpropor. 
twnarron on rhe pH. at 50’. tionauon on rcmpcraturc. al pH 5 

tivarion was found IO bc about 10.6 kcal per mole and 
entropies of activation - 19.4 and - II.3 C.U. at 32 and 50” 

respectively. An irregularity was observed at 70“ (Fig. 5). 
the rate constant of the reaction is smaller than that ex- 

pected. We assume that at this temperature the hydroly- 
sis of acylating agents competes with rhe transacylation. 
6-Acylamino-Snieosouracil. which is one of the acy- 

lating agents, was found IO undergo rapid hydrolysis al 

70”. The simultaneous formation of a nitroso group and a 
carbonyl group similar IO this case has been observed 

earlier.‘-’ 

The unsubstitutcd compound. e.g. 7-hydroxyxanthinc 

is stable in all pH’s and in all concentrations and even in 
boiling water. Therefore. we may conclude that rhe X- 

alkyl group has a very pronounced influence on the 
chemical reactivity of the 7-N-oxide and probably 
enables this unusual reaction which results in reduction 
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on one hand and an oxidative cleavage on the other. One 
explanation for the effect of the alkyl group could be the 
stabilization of a positive charge. or better the enhance- 
ment of the electrophilicity of the carbon at position 8 by 
inductive or hyperconjugative effect. However, an alkyl 

group may also. assist in the approach 
of the two ends of two molecules by an hydrophobic 
effect. so that the solution contains head to head dimers 
linked by hydrophobic forces. 

The spontaneous autocatalytic disproportionation 
described here may provide explanations of some earlier 
observations.“.” where the mechanisms of the 
“deoxygenation” or reduction of such N-oxides were 
obscure. 

Anhydride induced disproponionorion 
When Wkyl-7-hydroxyxanthines (1) are treated with 

acetic anhydride, at neutral and basic pH’s. an immediate 
decomposition t*es place; even at very low concen- 
trations it is complete within seconds. As shown above. 
at these concentrations and pH’s the spontaneous au- 
tocatalytic disproportionation reaction does not occur. 
However, in the presence of half an equivalent of acetic 
anhydride the reaction is much faster and 6-acylamino_S- 
nitrosouracii (6) is the sole oxidized product. The latter’s 
maximum at 334 nm accumulates during the course of 
the reaction. It is common that S-oxides that have an 
alkyl group at the adjacent position to the oxygen rear- 
range in the presence of anhydride to yield alcohols.” 
II was also shown” that in 3-hydroxy-8-methylxanthine 
the hydroxyl group migrates to the side-chain under the 
influence of acetic anhydride. In our case this kind of 
rearrangement is of a minor importance and only a small 
amount of 8_(a-hydroxyalkyl)xanthine is detected (Fig. 6). 

In the reaction induced by acetic anhydride there is a 
large increase of absorption maximum at 334nm in the 
first 5 sec. and is not influenced by oxygen nor by light. 
The initial reaction rate is increased with the increase in 
concentration of g-alkyl-7-hydroxyxanthine (I) and is 
decreased by lowering the pH. However, in all these 

cases a plot of In (CID. - OD). which represents the 
overatl reaction, vs time &We straight lines with apparent 
first-order constants k *rn = 0.9 and 1.4 min’ ’ at 32 and 36 
respectively. By changing the concentration of acetic 
anhydride it is observed that the maximum conversion of 
I is when the number of equivalents of acetic anhydride 
is about half of those of the R-alkgl-7-hydroxyxanthine 
(I; Fig. 7). At a lower pH the addition of more than a half 
equivalent brings about rather a decrease in the yield of 
the disproportionation products. Actually the introduc- 
tion of an excess of acetic anhydride at pH lower than 4, 
a destruction of UV absorbing materials occurs. 

The anhydride induced reaction may proceed in the 
same way as the spontaneous reaction, as shown in 
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FIB. i. Anhydride induced dlspropcvtanation of 7.hydroxy.8. 
propylxanrhine (A) 2.67 x IO ‘5f oith 1 34 y IO ‘M of acetic 
anhydride al 3” and pH 7.0. (RI the same conditions as In A but 
with ! x IO ’ M acetic anhydride. (0 lhc same as in A bur at pH 
6. CL)) the same as m A but with 0 33 x IO ’ hl acerrc anhydride. 
(6) ! 3 x IO ’ M M10.33 x IO ’ hf ~CCIIC anhydrrdc al 3? and pH 
7.0. All cxperlmenr< wcrc followed al 134 nm flight path l.Ocm) 
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Fig. 6. Ion exchange chromarograph) of products of dtspropor(tonarlon. IJs:‘rlng 40 x 120 mm column of hwc~.S0.~8 

of 4KL300 mesh (H-form) FJurion wrh HCI. Kale of flow 8 ml per mm (?@I nm). (Al %cparauon of the acidified reaction 
mixture of the sponfancous aurocalalyric dtsproportionarion. (II) Scparatlon of Ihe acldlficd reactton mlxrurc of [he 

anhjdrtde induced dlsproporrionarlon 



Scheme 3. However, in the anhydride induced reaction 
the rate of formation of the bimolecular intermediate 
does not depend on supply of acylating agents from the 
reaction itself only. They are provided also externally. 
The rate determining step is the decomposition of 8 to 3 
and 6. The first order curve which is followed at 334 nm 
is apparently the decomposition of this intermediate. 

Another mechanism that might explain the anhydride 
induced disproportionation reaction, but which cannot 
explain the spontaneous autocatalytic reaction. is sug- 
gested in Scheme 5. The anhydride may attack the 
oxygen of the N-oxide group. The next step would be the 
formation of a nitrene cation, which is assumed to be 
formed in all rearrangements of purinc-N-oxides.‘.‘.’ This 
cation would be attacked by the anion of another 
molecule of the S-oxide to form intermediate 14. All 
these steps would be fast and the decomposition of 14. 
the rate determining step, would proceed with the aid of 
both H’ and OH’ to form compounds 3 and 6 rcspec- 
lively. 

In summary the two reactions that arc described here. 
the spontaneous and the anhydride induced dispropor- 
tionations share many features. Roth are dependent upon 
some particular influence of the alkyl group at positron 8. 
The difference between the two is that the one is spon- 
taneous and the rate determining step is assumed to be 
the formation of a bimolecular intcrmediatc which in- 
volves autocatalysis. In the second reaction the rate 
determining step is probably the decomposition of an 
analogous intermediate. These differences arc reflected 
in the apparent orders of the two reactions. an auto- 
catalytic second order in one case and a pseudo first 
order in the second. 

Although g-alkyl-7-hydroxyxanthincs have not been 
reported to occur in nature, the reactions described here. 
which take place in aqueous solutions and at moderate 
temperatures. may have implications to biological 
processes. 

UPEatmn-TN. 

UV mcarurcmcnts were carried OUI in a “Ovarian ‘I’cchtronc” 
spcctrophotometcr Slodcl 6.(0 with an XY recorder Adjustmcnls 

of pH were done with a “Wiomcter Copenhagen” pH-meter-29 
Buffered solns were of 0.1 Sf phosphare and 0.1 M acetate. 
NMR spectra taken with a “Varian” Model T&I. “Ptulra” 
Dowcx-% X8 of 4%300 mesh in the H-form was used as ion 
exchange resin in column chromatography. Elution of cdumns 
monitored with an “ISCO” UA-4 UV analyzr. Columns of 
40 ( I!0 were used for separation and identrtication of products. 
8-Alkyl-7-hydroxyxanthines (1) used here (mainly where R = 
propyl and sometrmes hcxyl or undccyl) were prepared as pre- 
viously described.’ Acetic anhydride of “Rredeldc Hain” was 
used and its standard solutions were prepared in dioxane. 

Isolarion and idenrificafion of products in fhc sponraneour au- 

rocaralylic disproponionarion of 8.propyl-7.hydroxyxanlhinr 

.Whod A. Compound I. (R = propyl. O.C3g) was refluxcd for 
I hr with stirring m 20 ml 0.2 \f SarHPO, which was adjusted IO 
pH 5.1 by the aid of HCI. The purple soln was kept overnight at 
room temp. The pp~ was collected and boiled m 215 ml EtOH and 
filtered hot. The insoluble residue was boded in IOml water 
cooled IO room temp. and collected by filtration (0.1 g) m.p. > 
Uw. mrxed m.p.. and UL’ showed rho product tdentical with an 
authentic sample of 6-amino.5.nitrosouracil.’ The crhanolic soln 
was cooled overnight (IO”) and rhe ppr which deposited oar 
rccrystallizcd from water and agam from EtOH tO.lZg: m.p. 
-m dcc.). Mrxed m.p.. SMR and CV showed this product 
identical with 8.propylxanfhrne obtained by method B. below. 
Additional crops could be obtained by evaporation of the 
solvents and chromatquaphy as in method B. 

Method B. 8.Prop+7.hydroxyranthine (0.53 g) was treated 
wrth 20 ml of b&r as above. The purple soln was acrdified wrth 
cont. HCI t5ml) and kept overnight at room temp. Without 
treatment with HCI. which causes rhc hydrolysis of 2 IO 4. IIK 
hydrolysis rakes place during chromatography and complrcates 
the separation. The resultmg yellow soln was loaded on a 40x 
I!0 mm Dowcx CO f H.form 1 and clutcd w rth IN HCI The clutron 
was monitored at 28Onm and the results are shown in Fii. 6. 
Curve A. The lwo fractions were evaporarcd IO dryness. The 
residue ohramcd in fractron I was recrystallyscd from water 
(0.16g) m p 27cP tdec.). .Wixed m.p. IR. UV and mrxed Dowcx-SO 
chromatography (IO x t!Omm) column) and elementary analysrs 
pro\ed the product identrcal with an authentic sample of violurrc 
acid.: The resrdue from fraction ! was recrystallysed from water 
(O.!@ m.p. > 300 tdcc ). UV (A,,): rn IS HCI 232 and 263 nm. al 
pH ! 270 nm. at pH IO 280 and 240 nm. a~ pH I4 285 nm. h’MR 
(6) 0 85 tnplet. 1.6s heptct. 2 ?O ~nple~. IO.75 singlet. I I.45 
smglct. The rmrdarolc NH signal is drffused and somcrrmes 



A novel bimokcular disproportionatmn m purme.S-oxides 2265 

unobservable. (Found: C. 45.0; H. 6.0: h’. 2.60. Calc. for 

C,H,,S,O,.H>O. C. 45.3. H. 5.7: h’. 26.4%). 
In derivarives of I wi1h longer alkyl groups, the reac1ion &as 

follow-cd by 0’ and 1hc produc1s *erc iden1ihed by UV. Elution 
from Domex-50 was carried out b) IN HCI in 50-W% EIOH. 

Kin&-s and pH dqwndtnr~ of rht rponfanrous aorocaralyrrc 
drspmporriwrarwn rracrion. R-Prop) I-7-hydrox) xanrhinc (IO mg) 
was d~ssolvcd m IN SaOH (1 ml). 0 5 hf Na2HD0, (5 ml) and I hi 
(‘H,C(K)Ka (2.5 ml) u-erc added and 1hc wln dilu1cd IO !C ml 
urIh waIcr. In 1hlc pH 1hc soln could he kep1 as a sIock soln for a 
few da)s. AhquoIs of 3 ml were hroughr IO rhc desired pH h! 
addmg cont. HCI b) means of a micro p~ppclc and trantfcrred 
tmmedra1ely IO a 1 mm light pa1h LV cell. The CV change uas 
follou-cd a1 a parrcular Iemp. This was canled out elIher b) 
Iaking Ihc uholc rpccrrum a1 inIcrvals (38&X0 nm) or h) scan. 
nmg a1 a consIan wavclenpIh. e g. 314 nm or snmetimcs a~ IUO 
wawlcnglhs (3l( and 350 nm) Buffer wins Ucrc used as re. 
fcrcnce In the same ua) temp. and conccn1raCon dcpcndcncie\ 
ucrc studied SoIns of drlTcren1 pH’\ ucrc prcparcd and 1rca1ed 
a$ atwe 

The consIan of the reaction was dc1crmmcd h) plotring 
InlODiOD. OD) \s Itme. where OD is the op1ical dcnslry al 
314 nm and OD. I\ 1hc op1ical dcnsl1) a1 the end of the rcacrlon 
The consIan of this reac1lon u-as rhen drlvcd from ~hc \lopc 

b,*, - Irlope/A,,) uhcre .& 1s Ihe uuIlal conccnrratmn of I. This 
cxprcs&n ua\ dcrlsed from cqn IA) h) cansldermg the fol- 
lowmg facrs: 13, 15 \er) small and much wlaller than A, and 
therefore kcr,, I = I I;.%, In (AJB,) - I Ii.%) In tB!Al or k,,,, I 
.’ con\lanl * (li.$J In (H!Al. H is the conccn1rauon of rhc 
products which ahsorh II 3I4nm A 1s the conccn1rauon of I 
during 1hc cour\c of the rcacImn and Ihcreforc. A - .A”- 3. for 
caeh cqui\alcnr of A onl) a half cqwakn1 of 1) I\ formed. AI 
Ihc end of the rcachon IH, - A, w 1ha1 A - !H. - 33. rhercforc. 

fw I = conslanl In ! 4 (I/&) In ODIlOI). OD) ‘Thc slope is 

(l/I) In ODI(OD. 00) and therefore A,,r, (slopelmilial con- 
ccnlralionl. 

I:‘ntw and m/ropv II/ acrrrarwn Energ\ of a<1lva1mn uas 
dcwcd from 1hc plot of In A,,r, \\ I/T and according IO Ar. 
hews equation- &pc = I- E,!R) Enrrop! of ac1l\a1ion ua\ 
calculared from AsI,, h) Ihc erprcscton. 

uhcrc R I\ 1hc ga\ constant. A’ and h arc Bol1rmann‘s and 
Ylanck’s con\1an1\ rcspccil\cl). T is 1he ahsolu1c 1cmpcraturc 
and AH’ - E, RT and In ASAl, 15 1hc logarlrhm of A,*,, In 
WC ! hl : 

Indtpmdtnry of rhc sponfonrous aurocafdyrir drrpro. 

por?ionafwn on light or o.rygcn Solns of 8.propyl.7.hydroxj- 
xanrhmc acre prepared as aho\e and lcf1 in 0~ dark. Ehquor\ 
were 1akcn a1 Intervals and the change In L\’ was cxammcd. No 
changes from rcwllt oh1amcd ahow ucrc ohserved. Usmg 
ox)pen free solu1wn\. h> huhhlmp of N:. garc Ihe \ame rcwl1\ 
as ahove 

IdrnGficrtfwn I)/ lhr uurocafalysl m rhr sponfanrous au/o. 

raralyfic dirporporrtonarcon rtacfion X~Propyl-7-hydrox) xan- 
thmc (IO mg) uas dissolved in basic phosphalc soln u described 
ahwe and hroughl lu pH = f 0 and then diluted 11) ?Il ml wrth a 
huticr soln of 1hc same pit (0.1 M phosphate and 0 I 51 acewe) 
Alrquot\ (4 ml). mio u htch a win (I ml) of rhc 1esrcd compound 
(2~ IO .‘I11 m 1hc \amc hutTcr *a\ added. uerc brought IO 
pH 7 C I h) me;in\ of cone HC‘I The mtxiurc uas tran\fcrrcd IO 
a l:V ccl1 of I mm llghl path and 1hc CW~SF of rhc reaction 
followed a\ ahove (‘ompound\ u hlch were thu\ rested were. 3. 
2. hur)rrc acid and 6. Only Ihc IasI compound (61 which wa\ 
Iwl.ttcd from the AID rcacuon. described belou. ac1cd as 
ca~al}\~ I’hc rc\ulI~ arc \houn in FIR 5 and were discussed 
abe 

I’hr sfahdrrv o/ h.hul!n/umtno-c.nlfrfJsl~~rar;/ (6. R - 
(CH:I,(‘lI,) 6~BuIyr~lam~no~~-n~Iro~ourac~l (ah>uI I mg1 was 
drssolvcd In phospharc acelate huITcr (2.5 ml) al pH = 7 0 
Ahquols wcrc raken and Ihcu L’V spccIra were Iakcn In \anou\ 
pII’\ and Icmp\ AI pH’\ abo\c II and helow 4 a~ 30: a dcsom- 

posi1ion lakes place followed b) a change in L’v from A,, 
334 nm IO A_, 314 nm. AI 70” the decomposirion is rapid also In pH 

4-g. 
fdenfifcarion o/ pmduc~r in rhr anhydride induced disprvpor- 

lionorion narfion. Compound 1 (0.1 gl was dissolved in 0.5 51 
phosphak buffer a1 pH = 9.0 (!! ml) and a soln of 0.1 hi AC,0 in 
dloxanc (5 ml) uas added uiIh an efficicnl slintng. Aficr I& 
I! min a red produa deposlwd. The purple ppl uac 6 (R .- 
propyl). TIC UI’ charac1crwc of this producr a~ neutral solu- 
lion A,, 334 nm It - l!C@O1.~43 nm (e - ‘700) and a shoulder a~ 
270 nm (e - 4700); Amu, al ?9U nm (e = 4!00). SYR or proIons (6). 
0901 (CH,). 2.65m (CH:). Z.COq (CH,I. 10X00 (NH). II..(!s 
(NH). 12.5 s (NH). Upn hydrolysi\ II gate 2 and huryric acid. In 
a large scale chromalopraph) which war canled OUI as dcscrihed 
aho\c In \Iud!mg of Ihc \ponIancuus disproporIlonaIlon \ iolurlc 
and lI-alkyl\anIhmc were IsolaIcd and denIlficd One addutonal 
fracrlon as thoun In Fig 6H was also IsolaIcd From IIS L’V and 
SSlR daIa i1 I\ as\umcd IO hc n.(a.h~droxyprop!I)xanIhlne. This 
product has \ery slmdar L’\ propcrIrcs 10 Ihosc described car- 
her” for n-(a.h~drox)mcIh~l)xanlhlne ti%IR (61. OM IrIplcI. 
I.65 ~CXICI: 4.45 IrlplcI 

Kineric. .xrudv of rhr anhvdndt rndurrd drcpmponu,nclflon 

mar&m A soln of 4 x IO ’ 51 of I (R = propyl: ? ml) In 0.1 M 
phospharc and 0 I51 acc1a1c a~ fhc dcvred pH u-as dllu1cd IU 
3 ml utth 1hc same huffcr soln In a L\’ ccl1 (IOmm IighI paIh1 A 
\oln of 0 01 \l A(‘,0 In dloxanc IO 04 ml) ua\ added rapIdI) u-rth 
a micro plppclc. The cell was \hakcn once and Ihc CV change a1 
334 nm IW~ measured as soon a\ po\<lhlc Zero tlmc ua\ Iakcn 
al Ihc momcn1 of mrroduclbn of Ihc anhjdrldc \oln. 

H! using Ihc \amc \olns of n.propyl.‘.hydroxyxanthlnc and h) 
bar)mp Ihc amounts of A(‘&) Ihc dependency of Ihe rcacImn on 
~hc conccnIraIlon of the IaIIcr could be srudlcd The range of pH 
ua\ c-8 ConccnIraIion\ of I could also hc tarled h> dilurion 
urIh huffcr cvln A soln of 4 x 111 ’ hl of I ua\ \Iahlc for a fcu 
hours al all pH’\ 

‘The raIe consIan A,,,, was dclcrmined b) ploIImg In IOD. - 
OD) ts rime. uhcrc 01). and 01) arc opwal dcnst1y al 334 nm at 
Ihc end and during Ihc course of Ihc rcacIion rcspcct~rcl) If Ihc 
rcacbon IX cxprc\\ed h! 2.4 - --B * ... uhcrc A and H arc 
lhc con~cnIrat~ons of I and rhc produc1 IhaI ah\orhs a1 334nm 
respccfi~el! A,. and H. are ioncenIraImn\ a1 Ihc hcgmnmg and 
a1 rhc end of Ihc rcacrion rcspccIr\cl). Assuming IhaI Ihc major 
rcaclmn IhaI occur\ I\ Ihc dl\proporIionafion rcacllon so IhaI 
R I!?A and .A - A+ 2R and 40 7 X3.. Ihcrcforc. h) u\mg the 
erprc\smn for fir\1 order reaclhms ue gel k,,,, I i In .\, - ln 
A - In .\ InI!B. !Ri - In A,,- In! InIB. 13). Ihcrcforc. 
k Alt, - Slope of In COD. - ODI ccrsus lime 

‘The mdependcnc) of Ihe anh>drIdc mdutcd di\proporIlonaIlon 
on IighI and oxygen w.t$ IcsIcd a\ ahoke for the \ponIancous 
rcacrion 
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