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was diluted wit,h an eqiial voliime of petroleiim ether, t o  afford 
2.12 g (30%) of the crude 15d in two crops, mp 161-162 and 138.3- 
l . jO.. io, idelltical by iiifiared spectra arid thiii layer chlomatog- 
raphy. h port i o i i  was c.hrciiiia~og~al)Iietl o t i  H (hick I a y ~ r  plxlc 
of silica gel, developing with EtOAc-CITCla (1 : 1) 10 af%ord 15d 
that was crystallized oric*e for the aiinlytical $ample. 

1,3-Ditrityl-5- [(  2-hydroxyethyl)( 2-mesy1oxyethyl)aminoJ uracil 
(18).-h 1.04-g (9.1 mmole3) portion of AIeS02C1 was added to  :t 
cold (-lo"), stirred soliition of 2.00 g (2.86 Inmoles) of the bis- 
hydroxyethyIamirioIiraci1 15d. The soliltion \vas stirred for 2 
hr at 2 O ,  then partitioned betffeen 200 ml of toluene and 300 ml 
of H&. The organic layer was washed with two 200-ml portions 
of H&, dried, concentrated to ea. 20 ml, then diluted with an 
equal volume of petroleum ether to afford 1.95 g (88%)  of 18. 

In a similar way, 19 was prepared from 15d and p-toluene- 
sulfonyl chloride. The same procedure, when applied to 15a arid 
15b, gave the bistosyl derivatives 16a and 16b, respectively. 

1,3-Dibenzyl-5- [bis( 2-fluoroethyl)amino] uracil (17b).-By the 
literature procedure,8 a mixtlire of 5.0 g of anhydrous KF and 
5.00 g (7.1 mmoles) of 1,3-dibenzyl-5-[bis(2-tosyloxyethy1)- 
amino] uracil (16b) in i . 5  g of N-methyl-2-pyrrolidone was 
heat,ed a t  160-175" for 40 min to afford 2.69 g (9655) of rritde 
17b which was piirified by plate chromatography. 
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The synthesis and antitumor evaluation of a number 
of 2,4-diamino-6-arylaminopyrimidi1ies bearing various 
functions substituted a t  position 5 of the pyrimidine 
moiety (I) have been reported from our laboratories in 

NH* 
I 

recent  ears.^-^ Among these compounds, the 6-(halo- 
gen-substituted ani1ino)pyrimidines with a 5-nitroso 
group demonstrated int'eresting activity against Adeno- 
carcinoma 755 tumor system.2 For the retention of 
biological activity, available information indicates that  
substitution a t  position 5 is restricted to a particular 
size (comparable to  -K=O) and its electronic effect 
(electron withdrawing). This is illustrated by the fact 
that the corresponding 5-cyario3 and 5-nitro4 derivat'ives 
possess similar biological activity but the 5-ethyl, 
5-bromo, and 5-carbamoyl derivatives were i n a ~ t i v e . ~  
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As a continuation of this study, synthesis of the corre- 
sponding 5-carboxaldehyde derivatives was initiated. 

search iii the literature rcvc:iled that) 3-l)yriiiiidiiic- 
carboxaldchydes majr be 1)rel)ared bj. ozo~iol~.sis of 
ethylenic groups,5 by h\.drol\ 
arid by proper conversion of  cy~t110,~ c:irboxy,* trichloro- 
h~,droxycthyl,g and hj,droxymet hyIio groulm 120rnq.l 
groups have also been int,roduced directly by acylation 
reactions, l 1 - I 3  arid by the Reimer-Tiemann reaction. l4  

Recently, it was reported by Iilotzer and Herberz that 
2-ami1io-4,G-dichloro-5-p~rimidi1iecarboxaldehyde (IIa) 
was prepared in good yield from 2-amino-4,6-1 
dinediol by a modified Vilsmeier-Haacli synth 
This material was t'herefore used as the starting material 
for the present investigation. 

When IIa  was stirred wit'h ethanolic ammonia at  
room temperature, 2,4-diamino-G-chlor0-5-pyrimidine- 
carboxaldehyde (IIb) was obtained in good yield. 
Treatment of the intermediate I Ib  with 2 equiv of a sub- 
st'ituted aniline iii refluxing et hano1 yielded the ariils of 
2,4-diamino-G-(substitutcd aniliiio)-j-pyrimidiiie-car- 
boxaldehyde (111), with characteristic ultraviolet ab- 
sorption maxima in the 350-3GO-mp region at 1)H 1 
and 11. The desired 2,4-diamino-G-(subst'ituted ani- 
lino)-5-pyrimidinecarboxaldehydes (11;) were readily 
obtained by acid hydrolysis of I11 in 0.1 N HCl. These 
products do not possess any ultraviolet absorption 
maxima above 340 mp in either pH 1 and 11. 
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These 5-pyrimidinecarboxaldehydes (IT) displayed 
no significant anticancer activity against leukemia 
L1210 and Walker carcinosarcoma 256. 
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