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ADSTRACT 

The thermalbehaviourof mme uitromuraoila have been 
studied by mean# of DSC oaloriaetry. The obeerved exothermio 
oyolooondeusation of the titled oozpeuud (I have beenevaluated 
together with the purity of the pruduote obtained. The role 
of the struoture changes is disouased. 

INTRODUCTXON 

The qdiheaia of organic oompounda i6 prevailingly 

performed in solution. Little attention haa been paid to 

this type of reactioum in solid state. On the other hand 

the study of the thermo#tability of organic coizpouads auoh 

am explosives, pbarmaoeutioala eto. has been often atudied 

by thenmaualytical methods. The firat Paper dealing with 

the DTA applioatiou in the obeervetion of the syntheai6 

of organic rrub8tanoea i8 prmbably that one published by 

Chiu (1). Iu the meantime DSC haa been aleo wed for this 

purpose (2), for the saUdy of oharge fransf er oomplexes (3_) 

and moleoular reazazgement (4) aa well a8 for the e8ttition 

of the heat of reaction (5) and the heat of formation (6). 

Some uraoila wer8 fouud to uuderSo the oyolo- 

oondenaation upon thexmal treatment (7,8). The aim of this 

work is to present a oompler evalution of the theraoama lytioal 

study of oyolooondexmation prooeas in the solid atate wiug 

soae uitrpmuraoil8 aa ezample. 

Proceedings of ICTA 85, Bratislava 



- 46 - 

NEASURDiG METHODS 

The aubatanoecr were weighed in the range 0.8 - 1.0 lag 

range on Mettler ME-22 mkcrobalanoe in volatile aluminium sample 

pans. 'Ihe calorimeter DSC-2 (Perkin Elmer) was oalibrated using 

indimand saphire inrrimilar paru. The thermegmmewere 

obtained using Oen8ititity r~p68 of 0.5 noal;* -' and heating 
-1 

rate 5 K.rn3.n . The pet18 were provided with pineholes. 

The oompouuda were prepared by the reaotion of chloride 

of 1,3 - dimethylbarbituric acid with substituted amines and 

the produot obtained was nitromted with propylnitrite in CK30H. 

Purified compoundm were feated by elemental analysi6 and 

speofroacopio methoda. 

RESULTS AND DISCUSSION 

During the heating of mubatanoea under investigation 

IWO peaks oan be observed, The thermogram of 1,3 - dimethyl- 

-50nitro60-4-aathyla minouraoil is ahown in Fig.1. The oyclo- 

oondenaation reaction can be 

0 

desoribed by the following reaotion: 

H3C-N NO 

0 

=3 

NH-CH,-R 

(I) &H3 

-H20 
+ 

The product aan be identified by its melting endotherm 

oocured at higher temperature. The nature of OOndeLua*iOn 

produots can be expeoted to be influenced by the structure 

of the reaoting materials e.g. by the structure changes due 

the variation of the substituents (FkH; CH2C6H5; CH2COOCH3). 

Besides the heate of reaction the molar heat capacities 

of reactants and produots were estimated in the temperature 

to 

range 335 - 369 K and 455 - 489 K as well as 335 - 363 K 

and 445 - 479 K in order to moterke better the struotural 

differences. A linear relationship C = A + DT was found out 

using the least 8quare method for ea% of the derivate (Tab.1). 

The method of group additivity described by Benson and Buss (9) 
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Fig.1 DSC thermo+& of -i,,-dimethyL5nltroso- 

-4-methylaminouracil 

Tab.1. The conetants of linenr relationship 

of molar heat capacity 
1 

sample A stand. dev. 

Fk JK-'mol" 
B 

JK-2mol-' 
I 

4 
Rn E 18,8 0,74 1,27 

I 
R'rH i-360,8 

; 
1150 2159 

R=C%C6R5 -523,P 2,76 4+64 
RkCH2C6H5 224,8 0,58 1 I 2,13 

i 
I 

wae applied in order to coqpore the calculated and experimental 

values of heat of reaction given in '1Eab,2. For the subetance 

with R t CH2C6B5 was obtained a relatively good agreement 

(bHr-calc = -201,63 kJ.mol"). It should be mentioned that 
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the erothermic reaotion enthaplies were not oorrected for 

the enthalpies of melting of the reaotants and enthalpies 

of crystalization of produots. Namely it was found out by thermo- 

mioroscopical observation that in the first step the reactants 

were melted followed by next step charaoterized by color change 

due to the formation of the respective purine. 

The slight differences inbHr oan be ascribed to 

the substitution if one tekes into acoouuf the steric effeots. 

The same effeot oan be observed in the differenoes in C values, 
P 

which may be due to the relative mobility of methyl and benzil 

goups. 

Tab.2. ReactSon enthalpies, peak temperatures and oonversion. 

b! g!jase~~@)- 

, t I -_ 2 3. --__-- _I I- ---- -_._1 -- _------A 

The wsfght decrease in third case was not estimated because of 

sublimation of the product. probably the higher exper. valge 

at the first derivate is also connected with this effeot. Finslly 

the purity of vbenzi.1 derivate was found to be 99.6s with 

1% linearization,This oorresponds to high degree of aonversion. 

COECLUSION 

Thus, DSC has shown to be a suitable method to study 

the cyclocondensation of titled uracils and to characterize 

the products formed by this prooess. 
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