
Studies on Condensed Pyrimidine Systems. XXIV. The Condensation of 
2,4,6-Triaminopyrimidiiic with Malondialdehyde Derivatives 

'l'lic activity of 5,G-disubqtituted 2,4-dianiinopj rido- 
[2,:3-tl]pj riniidiiic.;1*2 :I+ inhibitors of specific dihyclro- 
fo1:ite rcductaseh in:& it desirable to prepare similar 
compouiids hich \\ ere morisubstituted in the ti 
position. l'lie necessary intermediates becuiiie avail- 
:hie through the \vorli of drnold, et from 1937 
on\\ ard, on ;L inodificntioii of the T'ilsmeiei rcactioii. 
Tlic\ o1,t:iincd the  product (11) h j  the reaction oi 
S,X-diinethj lfornianiide (DMF) \i it11 phosgene. Froni 
tlic renctiort o f  11 \\it11 :mtuI. = ~ r n o ~ d  arid S o r n i ~ ~ ~ ~  
isolated tlirec type5 of conipounds, 2-alliy1-:3-cliiiiethj 1- 
:iiiiinowcroIeiiis (111) , 2-ull~yl-3-allios~acroleiris (IT'), 
: i d  the qu:itern:try wlts (V). Part of thii  \\ark 1i:i. 

b x r i  repeated and a number of nen 3-dinietli) lamino- 
:~crolrins have Ixen  prepared. 

Tlic rcxtionz of 3-allioxj - a i d  3-diiiiethj 1a.niinoucro- 
Iciii\ it11 -",~,(i-trianiinopj.riniidiric \$ eie studied. 
So condcitsution occurred \\ itlr :3-allio 
a i l >  c~oiiditioiis investigated. I'wj. lo\\ yields of 2.4- 
t1i:miinopyrido [2,3-d]pyriniidiiieh \\ ere oht niiied 011 

Iiwting k l in ie th j  1arnino:icrolciiis \\ itli 23416-tri:iniino- 
p j  riniidinc either d o n e  or iii :L high-boiling, iiicrt 
solverit huch ;iq diphenj 1 ethei,. A1rliold aiid ZemliEliu3" 
fouiid that :~-diri~cth~laniirio:icroleiiis undergo rewtioii 
I\ itli pliozgcne to give the qutitcrn:ir\ mlts VI. I1ylsl\i, 
ci d , , 3 (  i ~ p o r t e d  that these quxteiIi:Lr> s d t ~  condciiw 
\ \ i t  Ii urea :ind n ith tliiourw to give pyriiiiidiries. 111 

>t i t  \\ark thesc wlts \ \ere found t o  givc, uitli 
niinop> riniidine in abolu tc  alcohol, (i-substi- 

I r i t r t l  2,  k-dianiinop> rido [2,:3-d]pyriiiiidiiie. (I). 
.lltliough virij 1 ether5 m t l  compounds I\ hich c:iii 1~ 

rc:idilj t r:in\fornicd into vitij 1 ether.; \\ ill uiidergo 
iwc t io i r  \\ i t  ti 11, cnol acctntc,s (1.11) picpiired liy tlic 
inct l i o t l  oi Srri:il,inc4 \\ ere rc~covcwcl urichnnged a f tw  
1 r ( ~ t t n i ~ ~ i i t  I\ it11 I1 iuitler tlic   me coiiditioii3 \\ hicli 
c:~u-ctl acet:dq to react. In 1!)60, Lorette :rnd Ho\\ ard' 
wport c d  that  ncctnls could be interconverted, : i d  

:ildclij de. could be converted to their acetals by nieuii- 
of ti11 acitl-c:it:tl> zed excliaiige u it11 2,S-dirnethosypro- 
p:~tiv :ii icl  :in :q)propri:Ltc alcoliol. Iri tliis \iorL it n a s  
to1mtl  t h a t  cnol acctates could t x  rorivcrtcd in one step 

to  the coiresponding ncetul5 under the w n e  conditions. 
Thc elemental analyses indicate that the product!: 

of the condensation of 2.1,G-triaminopyrimidine x i  ith 
compourids of type T'I are bicyclic, aromatic systems. 
The). coiild possiblj. h (?-substituted 2,4-diamino- 
pyrido [2,3-d]pyrimidines (I) ,  7-substituted i-wmino-2- 
imiiio-2H-pj rimido [ 1,2-a]pyriniidines (VIII), or 3- 
- h t i  tutctl (i-:imirio-S-imirio-SH-p)~rimido [1,2-c]py- 
riniidinc.; (lX), By :inalogj. \i ith the conderisation* 
of 2,4.(i-t ri:tniiiiopyi,iniidiiie. \\ itli p-lietosldehydeq, 
@-dihctone., and P-kcto ester., \\ liich give 2,1-diamino- 
pyritlo [2,3-d]p~ riniidine+ in every case, the condensn- 
tioii \\ it11 the ni:~loridi~~ldeli> de derivatives VI \i ould be 
expected to give I. Thi:, qtructure assigninent i q  

.upportetl thc  ultraviolet :tiid pnir spectra. The. 
uv spectra :itid pli,  values of representative compounds 
itre shon i t  in '1'able I. The spectra of the butyl deriva- 
tiv(' :ire +ho\\n in 1;igurc 1 .  The uv spectra of the 
oilier :illlj 1 :uid aralkyl dcriv;itivc~s are very similitr to 
those of t h  hiit) 1 derivative. 

Tlicl p \  riniidop?.ririiidiriez \'I11 uiid 1Y \vould t i c ,  
cxpcctcd to  tw  cluite strong bases. The thermodgnamic 
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No. 

1 

2 
3 
4 

3 

ti 

7 
Y 

16 137 CirHinSOCl C, 11, N 
36 100 C13IIi;XO c, 11, r\T 

A!'"" LtOH 
" l X X  , 11111 

x 10-3) 

225 (12.7) 
292 (31.8) 
292 (31.2) 
220 (15.6) 
292 (33.4) 
290 (32.8) 
292 (31.2)  

YII I I (X.  

cm-1 

1600 
1605 
1602 
1600 
1580 

1575 
1580 

1580 
1595 

Solventa 

A 
B 
A 
A 
C 

C 
C 

C 
C 

(1 I r  sample phase.: A, CIICIJ; B, thin film; C, KBr pellet. C: cdcd,  69.63; fonnd, 6S.90. c C: calcd, 72.08; found, i1.39. 

pKa values of the butyl (10) and benzyl (16) derivatives 
were determined6 spectrometrically in dilute phosphate 
buffers. These values are close to the pKa values 
obtained for other 2,4-diaminopyrido [2,3-d]pyrimi- 
dines' and loner than would be expected for structures 
VI11 and IX. 

The pmr spectrum of the isobutyl derivative (11) 
is shown in Table 11. This is consistent with the 
spectrum to be expected for 2,4-diamino-6-isobutyl- 
pyrido [2,3-d]pyrimidine, particularly in that it has 
two heterocyclic protons. The pyrimidopyrimidines 
VI11 and IX would each be expected to show three 
heterocyclic protons. 

The biological activities of these compounds \\ill be 
reported in the follov ing paper.? 

Experimental Section 
Uv spectra were determined on the Beckman >lode1 DU and 

Cary Model 15 spectrophotometers, pmr spectra on a Varian 

(6) .I. Alhert and E. P. Serjeant, "Ionization Constants of Acids and 

(7)  H .  S. Hurlbert ,  R. Ferone, T. A. Herrmann, G. H. Hitchings, 11. 
Bases," John Wiley and Sons, Inc., New York, N. T.. 1962. 

Uarnett ,  and S. R. AI. I lushby,  J .  .\fed. Chtm.,  11, 711 (1U68). 

I I1 
(CH,),NCH=CRCH ) CpHSO-CH=CRCH 0 

I11 Iv 
[(CHJ),NCH=CRCH=N(CH3)2]+X- [(CH,),N-CHCR=CHCl]+CI- 

V VI 

VI1 

.4-60 spectrometer. The acetals uzed ab starting materials were 
purchased or were prepared by the exchange reaction of aldehydes 
with 2,2-dimethoxypropane, by reaction of a suitable Giignard 
reagent with triethyl orthoformate, or by the following sequence. 
l,l-Dimethoxy-3-p-tolylpropane.-TiCl4 (190 g, 1.0 mole) and 

2-3 ml of BF3-Et20 were dissolved in 1 1. of toluene and cooled to 
-15" in an ice-salt bath, and 1,1-diacetoxy-2-propene (158 g, 
1.0 mole) \\as added dropnise s i t h  stirring at -15 to -10". 
When the addition wab complete, the reaction mixture wa5 stirred 
1 hr a t  - loo,  poured into 1300 g of ice and 170 ml of 12 Jf 
HCl, stirred, and separated. The tolueiie layer was washed 
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2:10 2 i 0  270 2BO :;lC :X10 :13C 370 :jW 
\\'avt,lerifitli, iiip. 

I;igiit,c I .--Ult raviolei >pert i ' i i  of ~ i - l i u t ~ l - ~ ~ ~ - d i w r i i i ~ i ~ ~ ~ ~ ~ ~ t ~ i ~ l ~ ~ -  
[ 2 , : ~ - ~ / ~ ~ 1 ~ ~ t ~ i i i i i ~ I i i i e  (10 ) :  - , ~ ~ ) e c . i r i i n i  of pt~ototi:iteti f o i , i i t :  
- - - - - - - - - , spectruni of iieut r:i1 rnolecwlr~: , . , . , , . . ., *pei'- 
t1'11111 :it pK:, = 6.!)0. 

( l f 2 0 j  -atitrated Xa€IC'03, 1 1 2 0 )  :itid dried ( ? i a p S 0 4 ) ,  the w l v e i i i -  
ww removed o i l  a roi evaporator, atid the residue was t i i s -  
tilled i o  give 142 g (75  of l-~cetox~-:~-p-tolylpropeiie, bp 80 - 
S6' ( 0 . 5  mni ) ,  having ir bands at 176.7 (C=O), 1682 (C=C), aittl 
I227 ((,'-O-C) vni-1. Vpc fiiialysih i.howed it to  be more th:iti 

pure. It formed ii 2,i-dittitrophe1i~-I~iy1~ra~o1ie, nip 11 5-1 I 7 " .  

A mixture of the  above r i d  acetate (142.7 g, 0 . i 3  rnolej, 2,2- 
tlirnei hoxypropatie ( 1  .i6 g, 1 .5 nioleh), 1100 ml of absolute JIeOII, 
:itit1 2000 mg of p-toluetiesulfottic ar id  was slowly distilled through 
:I :30-mi coluniti packed u-it11 glas- helireq to remove JIe&O: 
lip .i6..io, JfeOAc, tip >io, JIeOH, bp 64..i", aiicl home of :I di- 
riietIiox~-propatie-~IeOI~ azeotrope. The undistilled portioii was 
theti made basic, with S a O J l e  aiid distilled through the mnie 
c i i h ~ n i ~ i  to give 121 g (X:3'; ) of 1,1-dimethoxy-3-p-tol~lpropfitir~, 
hp S2' (0.5 mm). This conipouiid has no ir absorption betweeti 
1 .iYO and IS50 ( ~ r i - ~  and nives a 2.4-tliiiitrnohenl-lh\.dra7,olle. niii 

(cI8tr l6N4orj  s. 


