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Ab&aet-Treatment of Chydroxykoxazolo [5.4-d] pyrimidines (II) with phosphorous oxychloride 
furnishes the Qchloro analogua (III) which react readily with ammonia, primary and secondary amines 
yielding the corresponding 6amino, Cmono and 4disubstitutcd amino dcrivativa (IV) respectively. 

TAYLOR and Garcia’ recently described an elegant synthesis of 4hydroxy and 
4-amino derivatives of isoxazolo [5.4-d] pyrimidines of the types II and IV res- 
pectively. When this publication appeared we had already synthesized a number of 
derivatives of this interesting condensed heterocyclic system. Our approach to the 
synthesis of compounds of type II, differed from that of Taylor and Garcia’ in that 
the key intermediate (I) was prepared by the reaction of hydroximoyl chlorides with 
the sodium salt of cyanoacetamide2 while they obtained this type of compound (I) 
by the partial hydrolysis of the isoxazoloaminonitriles (VI) which were in turn 
prepared from suitably substituted ethoxymethylenemalononitrile (V) and hydro- 
xylamine. The isoxazoloaminoamides (I), on being refluxed with triethyl orthoformate 
in the presence of acetic anhydride. underwent smooth cyclization to yield 4-hydroxy- 
isoxazolo [5.4-d] pyrimidines (II).’ 

Treatment of the Chydroxy compounds (II) with phosphorous oxychloride 
furnished the corresponding 4-chloro analogues (III) which reacted readily with 
ammonia, primary and secondary amines yielding the corresponding 4-amino 
(IV, R, = R, = H), 4-monosubstituted amino (IV, R, = H) and 4disubstituted 
amino (IV) isoxazolo [5.4d] pyrimidines respectively. This route to the compounds 
of the type IV is different from the one employed by Taylor and Garciat who pre- 
pared such compounds (IV) starting with the isoxazoloaminonitriles (VI), converting 
them to the ethoxymethyleneamino intermediate (VII) and cyclizing the latter with 
ammonia and primary amines. It is relevant to mention here that secondary amines 
may not bring about the cyclization of Taylor and Garcia’s intermediate (VII), the 
reaction stopping at the stage of the amidines of the type VIII, if the mechanism of 
cyclization of the compounds of the type VII with ammonia and primary amines as 
proposed by Taylor and LoeIIIer’ is operative. As such the 4disubstituted amino- 
isoxazolo [5.4-d] pyrimidines (IV) may not directly be accessible by their route. 

l Contribution No. 89 from CIBA Research Centre. Bomhay 63. 

’ E. C. Taylor and E. E. Garcia, 1. Org. Ckm. 29,21 I6 (1964). 
‘A. Quilko and.R Fusco, Rend. W. lohrdo. Sci. 69 [2J, 439 (1936); Chem. Abstr. 32,7454 (1938). 
‘E. C. Taylor and P. K. Ma, 1. Am. Ckm. Sot. 82,3147 (1960). 
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EXPERIMENTAL 

Ail m.ps were determined in open capillary tubes and are uncorrected, 
J-Ami~3~4-chlorophmyl)~xale4~~~. A warm soin of cyanoaatamide (164 g) in abs 

EtOH (125 mi)wasadded toa stirred soln of freshly prepared EtONa (from 4.68 Najin abs EtOH(125 ml) 
and the resulting clear s&n was cooled to - Y’ and treated with a soin ~~hioro~n~yd~ximoyi chloride 
(3&O g) in aba EtOH (200 mi) added at such a rate as to maintain the temp below 20”. After addition of 
the hydroximoyl chloride. the mixture was stirred at room temp for 1.5 hr and then refluxcd for 25 hr. 
cooled and poured into crushed ice and water. Tk mixture was filtered after 30 min and the residue 
washed with water and rccrystailizcd from MeOH as colourlcss crystals, m.p. 212-216’. yield 36 g (76x1. 
(Found: C, 5U85; H, 3-71; N, 17.42. C,OH&iN,O, requires: C, 5054; H, 3.39; N, 1768x.) 

The isoxazoloaminoamides listed below were prepared by a similar method. 
S-Amino-3-phmytisoxazoJe~-c~~x~~e~iourl crystals from h&OH, m.p.‘182-185” &cportcd’ : 

1%180”‘). yield 45%. (Found: C. 59.62; H. 4.42; N. 2Q20. CtoHPN,02 requires: C. 59.10: H. 4.46; 
N. 2@68 %.l 

5-Amino-3-(3-nitrophenyl)isoxo~olc4-carboxMlidtycllow crystals from McOH, m.p. 170-i73”, yield. 
62%. (Found: C 4847; H, 328; N, 22.67. C,,H,N,O, requires: C, 48.39; H, 3.25; N, 2258x.1 

S-Am~3-r-buryl~x~oJ~~~x~~~iourl~ crystals from aatonohexane, m.p. 153-155. 
yicid 42%. (Found: C, 5224; H, 69Q; N. 23.11. C,H,,N,O1 requires: C 5244; H, 7.15; N, 2294x.) 

3_(4-C~orop~enyl)-4.kiihydro4-oxoisoxnro [5.4-d] pyrimidine. This and the foliowing4-oxoisoxa.zolo 
[5.4d] pyrimidin~ were prepred essentially according to the procedure of Taylor and Garcia.’ 

A mixture of S-am~o-3~4~hloropheayl~~xa~ie~~rbo~ide (2 I g), ~ethyl.o~bofo~afc I125 mi) 
and Ac,O (125 ml) was rcfluxed for 3 hr and then concentrated to a small bulk. diluted with EtOH and 
cooicd. The solid that separated was filtered off, washed with a smaii quantity of EtOH and recrystaifizad 
from the same solvent as coiouriess crystals. m.p. 253-256’. yield 159 g (73 %I. (Found: CT, 53%. H. 276; 
N. 16.67. C,,H,CiN,02 requires: C 53.35; H, 2.44; N. 16.97x.) 

4.5-Dihydro-3-j 3-ninophenyl)4oxoisoxorolo [5.4-d] pyrimldr ’ ‘ne--coiourle~~ crystals from EtOH. m.p. 
250” (dcc) (reported’: 239-241” (dec). yield sS%. (Found: C. 61.92; H, 368; N, 2007. CIIH,NSOt 
rquires: C, 61.97; H. 3.31: N. 19.71 x.1 

4,5-Di~yd~o-3-(3-nrrrop~e~y~o~o~oxuzo~ [5.4-d] pyri~~~~lourie~ crystals from EtOH, m.p. 
260-262’ (de@. yield 52%. (Found: C, 51.37; H, 2.43; N, 21.68. CI ,H,N,O. requires: C 51.17; H. 2.34; 
N, 21.70s.) 
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3-t-Eulyl4.5d~ydro-4-oxo~~zofo [5.4-d] pyrimidinP_colourles crystals from kozcnchcxane, m.p. 
259-263” (dec), yield 45%. (Found: C. 56.28; H. 5.43; N. 21.68. CPH,,N,O, requires: C 55.95; H. 574; 
N. 21.75x.) 

eChloro_3~4-chlorophenyl)isoMIolo [5.4d] pyrimidine. A mixture of 3-f4chlorophenyl)4.5dihydro-4- 
oxoisoxazolo-[5.4-d] pyrimidinc (8.3.8) and pure POCl, (83 ml) was refluxcd for 2.5 hr. cooled and 
evaporated to dryness under reduced press. The residue was triturated with a small quantity of knzene 
and the mixture again evaporated to dryness under reduced press The residue was then treated with 
crushed ice and water and the solid that separated was filtered. washed thoroughly with water. dried and 
recrystallized from THF-pet. ether as colourlcss crystals. m.p. 19@-192”. yield 5.4 g (61%). (Found: 
C 5008; H. 2.21; N. 15-79. C,,H,C&N,O requires: C 4965; H. 1.89; N. 15.797;.) 

The following were siniilarly prepared. 
4-Chloro-3-pbenyiisoxcuolo [5.4-d] pyrimidine-colourle crystals from aqueous MeOH. m.p. 95-98”. 

yield 48%. (Found: C. 5744; H, 2.89; N. 18.16. C,,H&lN,O requires: C 57a3; H. 2.61; N. 18.14x.) 
QChloro-3_(3_nirropheny[)isoxozolo [5.4d] pyrimidine-yellow crystals from THF. m.p. 163-167”. 

yield 50%. (Found: C, 47.76; H, 2.14; N. 2@24. C,,H,CIN,O, requires: C. 47.76; H. 1.82; N, 20.25x.) 
4-Amino-3~4-chloropkeny~i~~zolo [5.4-d] pyrimidine. A mixture of 4chloro-3i4chlorophenyl) 

isoxazolo [5.4d] pyrimidine (7.9 g). 35% aqueous NH,OH (50 ml) and EtOH (100 ml) saturated with 
NH, was rcfluxcd for 5 hr. cooled and filtered. The residue was washed with water and recrystallized from 
NeOH as colourlcss crystals, m.p. 240-2429 yield 34 “/, (Found: C. 53%; H. 3.10; N. 2252. C,, H,CiN,O 
requires: C, 53.56; H. 2.86; N, 22*71%.) 

4-A~3-p~~yli~xazo~ [5.4-d] py~irn~i~ was prepared according to a similar procedure as colour- 
less crystals from EtOH. m.p. 213-216” (reported’: 211-212’). yield 48%. (Found: C. 62-52; H. 407; 
N. 26W. C,,HsN,O requires: C. 62.25: H. 3.80: N. 2649%.) 

3-t4-Chtorophenyf)+o-4-(2dime~hykuninoechyf)awkwisoxazolo-[5.4d] pyrimidine. A warm suspension of 
&hloro-344-chloropknyl)isoxazolo [5.4-d] pyrimidine (2.7 g) in anhyd benzene (200 ml) was added 
with agitation to a soln of 2dimethylaminoethylamine (10 g) in anhyd benzene (IS ml). The resulting 
clear soln was refluxed for 3.5 hr. cooled and filtered. The iiltratc was evaporated to dryness under 
reduced press and the residue triturated with sat NaHCO,. filtered. washed with water. dried and recrystal- 
lized from hexanc as colourlcss crystals. m.p. l&143”. yield 1.1 g (36%). (Found: C. 56.72; H. 4.78. 
C,,H,&IN,O requires: C. 56.69; H. SOS%.) 

3_(4_C~toropheny~2diprhytaminoisoxazo~ [5.4-d] pyrimidine. Powdered 4-chloro-3+-chlorophenyl) 
isoxazolo [5.4d] pyrimidine (2.7 g) was added slowly with agitation to dicthyl~inc (10 g). The mixture 
became hot and when it had cooled it was poured into water confining crushed ice. The solid that 
separated was filtered off. washed thoroughly with water and recrystallized from MeOH as colourlas 
crystals, m.p. 139-143: yield I.7 g (57%) (Found: C 59.42; H. 5.15: N. 18-23. C,sH,,ClN,O requires: 
C 59.50; H. 499; N. 18.5 I %., 

3_(4-Chloropheny&+-(l-pyrrolidiao)i.wxarolo [5.4-d] pyrimidine. The procedure was similar to that for 
tk edicthylamino analogue. Colourlus crystals from MeOH, m.p. 151-153”. yield 72% (Found: C. 60.16; 
ki, 469; N, 18.56. C,,H,,ClN,O requires: C. 5990; H, 436; N, 18.63x.) 

3~~Chlorophenyl)_e(I_piperidino)isoxazob [Sad] pyrimidine. Tk method was similar to that for tk 
ediethylamino analogue and it was obtained as colourless crystals from MeOH, m.p. 124127”. yield 
62%. (Found: C, 61.27; H. 4.84; N. 17.55. C,*H,sCIN.O requires: C 6105: H. 4-80; N. 17%00/,.) 

~l-Merl?yipiprrcrsin-4-y~3~3-nilrop~~y~~xazo~ [5.4-d] pyrimidine. The procedure was similar to 
that used for 3~~~orophcnyl~icthylaminoisox~olo [S&d] pyrimidine and was obtained as yellow 
crystals from MeOH, m.p. 155-157”. yield 35%. (Found: C. 5670; H. 4.63; N. 24.83. C,,H,,N,O, 
requires: C 5646; H. 4.74; N. 2470x.) 

4-tN-Benzyf-N-merhy&tmino-3_(echlorophenyf)isoxuzofo-[W-d] pyrimidine. A solo of 4-chloro-344- 
chlorophenyl)isoxazolo [5.4-d] pyrimidine (500 mg) in anhyd THF (5 ml) was added to a soln of N- 
methylknzylamine (500 mg) in anhyd ether (25 ml). The mixture was set aside for 30 mid and then 
evaporated to dryness under reduced press The sticky residue was washed with water and triturated 
with MeOH and filtered The solid was recrystallixed from tk same solvent. Colourlcss crystals m.p. 
129-130”. yield 300 mg (43%). (Found: C. 65.43; H. 4.29; N, 15.74. C,PH,,CIN,O rquires: C. 65.W; 
H.43l;N. 1597%.) 
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