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Experimental Section' 

l-Bromo-2-nitro-9-oxofluorene (4).-1-Bromofluoren-2-amine4 
(15 g, 0.037 mole) was added in small amounts to rapidly stirred 

Ac02H (300 ml) over a period of 20 min. The result,ing 
n was slowly heated (caution!) to refluxing, refluxed 

continiiously with stirring for 3 hr, and cooled. After water diln- 
tion the precipitate was dissolved in boiling BcOH. To the stirred 
boiling solution Na2Cr20i. 2H2O (50 g)  was added portionwise 
within 15 min. Boiling was continiied for 30 niin and the mixture 
was cooled. The product was triturated in H2O and isolated giv- 
iiig 8.3 g (49yc). Sitblimation at 14.5-155O (bath) (0.01 mm) 
gave a nample melting at  221-222'. -4naZ. (C13H~BrN03) C, H, 
Br, x. 
l-Methylthio-9-oxofluoren-2-amine (5).-To a stirred suspen- 

$ion of 4 (1.4 g)  in 1)JISO ( 7 3  ml) a freshlc 105; solution of 
NaSCH3 in absolnte EtOH (3.4 ml, 1 equiv) was added dropwise 
over a 43-min period. The mixtiire was continuously stirred a t  
ambient temperatiire for 46 hr then poured into water containing 
a few milliliters of concentrated HCl. The product, l-methyl- 
thio-2-nitro-9-oxofluorene, was chromatographed in CsHa (alu- 
milia), giving 0.65 g, mp 155-159°. Reduction with SnC12.2H10 
(6 g )  and concentrated HC1 (30 ml) gave a product which was 
chromatographed twice (alilmina, c6H6) giving 0.8 g of 5 ,  mp 
171-172". Anal. JCIIHIINOS) N. S .  

1-Methylthiofluoren-2-amine (6).--A mixtiire of 5 (0.24 g, 1 
mniole), 99-100C;; hydrazine h2;drate (2 ml), KOH (0.5 g), and 
2,2'-oxydiethanol (2.5 ml) Tvas gently refluxed for 0.5 hr, diluted 
(HZO), aiid refrigerated overnight. The product was isolated 
giving 0.2 g (8951), nip 78-79', dna l .  (CI~HISNS) N. 

N-2-( 1-Methylthiofluorenyl)acetamide (l).-Acetylation of 6 
in -4cOH with AcZO gave the product, mp 175-176'. Anal. (C16H16- 
NOS) C ,  H, h', S. 

5-Methylthio-9-oxofluoren-2-amine (7).-2-Xitro-9-oxofluo- 
rene-3-amine6 (7..5 g)  was diazotized in 327 ,  HPSOl (150 ml) a t  
3-10' with S a K 0 2  (3.5 g);  50% HBF4 (50 ml) was then added 
and the diazonium fluoroborate was collect,ed, dried, and added in 
one portion to astirred solution of potassium ethyl xanthate(50 g)  
in H20 (100 ml). The mixture was heat'ed gradually, with stir- 
ring, to 100" and cooled. The organic material was extracted 
(CsH,), washed (H,O), dried (Drierite), and evaporated to a 
solid mas.?. This was mixed with a hot solution of KOH (1.7 g) 
in 95yc EtOH (100 ml) and stirred at  ambient temperature for 27 
hr  then filtered into 3 The solid residue was ex- 
tracted three t'imes with a hot solution of KOH (3 g) in 95yo 
Et'OH (50 ml) and filtered into the same 3 LY HCl. The pre- 
cipitated 5-mercapto-2-nitro-9-oxofluorene, mp 123-126', 3.6 g, 
was mixed with YaOH ('2 g) ,  H,O (30 ml), and 1Ie2SO4 (1.9 g). 
The mixture was shaken for 10 mill and refluxed for 3 hi. After 
water dilution t,he methylthio derivative was mixed with SiiClp. 
" 2 0  (20 g )  and concent,rated HC1 (80 nil). The mixtiire was 
boiled with stirring for 45 min and poiired into 2 S KaOH (0.5 1.). 
The crude product (1.3 g )  was chromatographed through alumina 
(C6H6) giving pure 7 as deep purple crystals, mp 124-126'. *Anal. 

5-Methylthiofluoren-2-amine (8).-A mixture of 7 (0.15 g), 
99-1005 hydrazine hydrate (1 ml), KOH (0.15 g),  and 2,2'- 
oxydiethanol ( 5  ml) was gently refliixed for 1 hr and diluted 
(H20). The oily precipitate, after refrigeration, was separated 
and recrvstallized from 95q; EtOH eivirier 0.1 e. mn 124-125'. 

HC1 (1 1.). 

(CIIHIINOS) C, H, N.  

- I  I .  

. ~na l .  (c"~~H,,ss) X, S. 
N-2-(5-Methvlthiofluorenvl~acetamide (2~.-Acetvlation of 8 

j ,  

with Ac20 in AcOH gave the prodiict,, mp 174-17,k5'. dna l .  

N-2-( 7-Methylthiofluorenyl)acetamide (3).-Diazotization of 5 
g of S-2-(i-aminofluoreiiyl)acetamide6 in 50% HBF4 (20 ml) and 
1)AISO 110 ml) with Na?jOy (2.3 g )  a t  < O o  gave the diazonium 
flrioroborate, 7 g (98",), mp 148-150" dec. A slurry of the dia- 
zonium salt in H 2 0  (20 ml) was added with stirring to a solution 
of potassirim ethyl xanthate (10 g )  in  H20 (20 ml) a t  room tem- 
perature. The reaction mixture was gradually heated to 80" 
and cooled. The brown precipitate was collected, mixed with 
EtOH (30 ml) and an aqneous solution of KOH ( 3  g), boiled for 1 
min, and cooled. Me1 (5  ml) was added and the mixture was 

iC1,HijXOS) C, H, N, S. 

( 7 )  hl l  n:eltinp points were taken on a Fisher-Johns block and  are cor- 
rected to  standards. TT-here analyses are indicated only by symbols of the  
elements, analytical results obtained for those elements were within i O . 4 %  
of the  theoretical values. I r  spectra (KBr) (Beckman IR-5) \\-ere as  ex- 
pected. Analyses \\-ere done hy Schwarekopf Laboratories, JVoodside. E. T., 
and 11s .I. Bernliardt, lltilheim ( R u h r ) .  

heated on a steam bat,h for 3 min and cooled. The precipitate 
was filtered giving 4.6 g (82y0), mp 206-210'. This was dissolved 
(IZIe2CO) and chromatographed (Me2C0, acid-washed alumina); 
evaporation gave 3.4 g, mp 209-210". Anal. (C16HlaNOS) C, H, 

7-Methylthiofluoren-2-amine (9).-A mixture of 3 ( 2  g), 959; 
EtOH (150 ml), and concentrated HC1 (10 ml) was refluxed for i 
hr and then boiled with the condenser removed until a precipitate 
started to form. It was cooled, and the precipitate was col- 
lected, mixed with H20 (50 ml), aiid basified with concentrated 
SH,OH. The product was recrystallized from 95y6 EtOH 
(Darco) giving 1.3 g (7751), mp 136-1.57". Anal.  ( C I ~ H I ~ K S )  C, 
H, S, S. 
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In our previous communications' it has been shown 
that 2,4-bis(arylamino)pyrimidines are potent anti- 
microbial agents. Encouraged by these findings we 
have prepared a series of '2,-l-bis (ary1oxy)pyrimidines 
(1). I n  this note the syntheses of I, R, = H or CHs, by 
condensation of 2,4-dichloro-2a or 2,4-dichloro-3-methyl- 
pyrimidinezt1 with the appropriate phenolic compounds 
in the presence of anhydrous I<,CO3 according to  the 
method of Alatsuliawa and Shirakawa3 are reported. 
These compounds have been tested against gram-posi- 
tive and gram-negative bacteria and also against a 
pathogenic strain of yeast. 

1 

The 5-methylbis(arylamiiio)-'" and 5-unsubstituted 
bis(arylaniino)pyrimidineslC were found to  be much 
more active than the corresponding bisaryloxypyrimi- 
dines. In contrast to bisarylaminopyrimidines, the 
biological activity of the bisaryloxypyrimidines is 
almost independent of the nature of the substituent in 
the phenyl ring. Methyl substitution in the 5 position 
of the pyrimidine ring does not alter significantly the 
inhibitory activity. 

Experimental Section 

General Method of Synthesis of 2,4-Bis(aryloxy)pyrimidines. 
-'2,4-Dichloropyrimidine (0.01 mole) and phenol or substituted 
phenol (0.025 mole) were mixed as a melt and subsequently 
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