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" Xdanulltyl (CIJI l i~.  L). J.  brow^^ a11d N .  W Jacob-ell, 
A. V. Xerkatz, Bcr., 52,868 (1819). J Chctn. Soc., 3172 (196"). 
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9, R4=H 1, R ' = H  
10, R4 =OC,H, 2 . R  =OH 
11, R4 =CH, 3, R '  =CH, 

Compound 4 was prepared from 2 by replacing 
OH with C1. Dichlorination could not be accom- 
plished even under strenuous conditions. ilttempts 
to aminate the chloro compound 4 to the biologically 
interesting 2,4-diamino-5- (1-adamantyl) -6-hydroxy- 
pyrimidine in n'H3-JleOH (150") resulted in recovery 
of starting material while a t  higher temperature (ZOO0), 
a mixture of unidentified products was obtained. 

Compound 5 was made by a simple condensation 
of 1-adamantylamine with 5-bromouracil. A similar 
approach to the corresponding 2,4,6-triamino-5-amino- 
(1-adamanty1)pyrimidine was attempted but only the 
starting materials, 6 and 1-adamantylamine, were iso- 
lated from the reaction mixture. 

Compounds 7 and 8 were prepared according to 
published procedures and were used as model com- 
pounds for biological testing and for chemical and 
physical properties. 

Biological Data.-The growth inhibitory effect of 1-7 
listed in Table I was tested in mammalian cell cultures 
in vitro. Of these, 2 , 5 ,  6, arid 7 had no effect and 4 only 
a slight effect on the growth of mouse sarcoma 180 
cells (S-180) a t  100 p J l  concentration in Eagle's me- 
dium1° when the controls gren- 8- to 16-fold. Two 
of the compounds, 1 and 3, were moderately inhibitory 
as shown in Table 11. It is interesting to note that 1 
was significantly more potent against sublines of S-180 
cells resistant to amethopterin (AH/67, AT/174, and 
AT/3000). However, a clear relationship between the 
degree of resistance to amethopterin (increased folate 
reductase content) and the sensitivity to 1 is missing. 
Likewise, there seems to be a lack of correlation be- 
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'1 The sublines of S-lh0 cell> seiihitive (parent) and resistant 

(AI1/67, AT/174 and AT/3000) to amethopterin have been de- 
scribed elsewhere." The letters, A, H, and T indicate amethop- 
terin, hypoxanthine, and thymidine, respectively, which were 
present in the medium during the development and maintenance 
of the sublines. The numbers indicate the degree of resistance. 
b TA3 is a mouse mammary adenocarcinoma cell originating 
from ascites form grown in female A/Ila mice and generously 
supplied by D r .  T. Hauschka of this Institute. 

tween TMP synthetase content" of the various sublines 
(high in AH cells and very low in AT cells) and their 
sensitivity to 1. RIouse mammary adenocarcinoma 
cells (TA3) were significantly more sensitive than S-180 
cells to compound 3. This cell line has been found 
to be more sensitive than S-180 to several other un- 
related antimetabolites such as amethopterin, 6-mer- 
captopurine, and vincristine (unpublished data). 

Enzymatic Studies.-The two compounds, 1 and 3, 
that were active as growth inhibitors of S-180 cells were 
tested as inhibitors of the enzyme folate reductase which 
was partially purified from the subline AT/3000 of 
S-180 cells.12 As may be expected for 2-amino-4-hy- 
droxypyrimidines, there was no inhibition of the re- 
duction of folic acid at  pH 5.3 and at  the inhibitor 
concentration of 3.8 X M .  The enzymatic site 
of action of these two analogs remains to be determined 
in future studies. 

Experimental Section 
All melting points were taken on a Fisher-Johns apparatus 

and are uncorrect'ed. Kmr spectra were run with TLIS as an 
internal standard on a Varian A-60A instrument. Chemical 
shift,s are in parts per million (6);  spectral designations are as 
follows: s (singlet), d (doublet), t (triplet), q (quartet), and m 
(multiplet). Element'al analyses were performed by G. I. Rob- 
ertson, Florham Park, N. J. Those analyses in which the results 
are within 0.4y0 of the calculated values are denoted by the sym- 
bols for these elements. Tlc was carried out on Brinkmail 
silica gel (F-254) plates on aluminum with abs EtOH as the 
eluent unless stated otherwise. I r  spectra confirmed the as- 
signed structure of all compounds discussed. Uv spectra were 
obtained on a Cary 14 spectrophotometer and were run in abs 
EtOH unless stated otherwise. N o  attempt was made to opti- 
mize yields in the reactions described below. 

Ethyl Formyl(1-adamanty1)acetate (9).--Pentane (60 ml), 
1-adamantanol (2.5 g, 16.4 mmoles), and X a  ethyl formylacetate 
(2 .5 g, 18.1 mmoles) Ivere mixed. While cooling, BFs was passed 
through t,he mixture at  a rate rapid enough to keep the tempera- 
ture between 7 and 13". Addition of BF3 was continued 20 min 
aft,er fumes were detected at the mouth of the drying tube. 
Maintenance of proper t'emperature and saturation with BFI 
are imperative. After stirring at  ambient temperatures for 1.5 

(10) fl. Eagle, Science, 130, 432 (1959). 

(11) A I .  T. Hakala.  Proc. M e e l .  F e d .  Bur. Bzochem. SOC. 6th. 16, 31 (1969). 
(12) S. F. Zakraewski, M. T. Hakala,  a n d  C. A. Nichol, M o t .  Pharmacol., 

2,423 (1966). 




