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The biological activity of 4-aminoquinazolines has 
prompted development of many syntheses,l most of which are 
based on conversion of a quinazolone to a 4-chloroquinazoline 
that affords the desired product on treatment with an amine. 
However, several workers have reported syntheses based on 
conversion of o-aminonitriles or amides to amidines that cy- 
clize to give the 4-aminoquinazoline d i r e ~ t l y . ~ - ~  We wish to 
report a general synthesis of this type (Scheme I) that can be 
carried out in one vessel starting with the readily available 
isatoic anhydrides (1, Scheme I). The intermediates in Scheme 
I need not be isolated. 

Scheme I 

& X = H  

& X X = C '  

.i'u 4 a ,  r4p, (R = t i ,  COHS, L i b )  

The reaction of isatoic anhydride with ammonia has been 
reported to give good yields of anthranilamide only in dilute 
aqueous solution,6 and 5-chloroisatoic anhydride ( lb)  gives 
only about 50% yields of 2b.7,8 We have found that treatment 
of la or lb  with NH3 in DMF gives very high yields of 2a or 
2b. Conversion of 2 to 3 is a modification of the work of Jones 
and Cragoe.9 It  was found that excellent yields of 3 can be 
obtained if the POC13 addition is carried out a t  0-15 OC, fol- 
lowed by heating briefly at 40-60 "C. The intermediate, 3, may 
be isolated, if desired, in -80% yield, based on 1, by dilution 
of the mixture with HzO and neutralization with NaOH to 

Department. cause 3 to precipitate. 
(20) Commercially available DHA (Wallerstein, Aldrich) was used in this study. 

DHA imparts tanning effect on skin. in addition to known monomeric and 
several dimeric forms,22 we have NMR (D20 solution) evidence for yet 
another possible dimer structure 14 for this compound. DHA (monomer) 
shows a singlet at 6 4.36 (D20). 

In the final Step a Primary aliphatic 01 aromatic amine 
undergoes amidine interchange with 3 followed by cyclization 
and rearrangement to give the desired 4-aminoquinazoline 
4 (Scheme 11). Although 4 is produced by heating the final 
acidic DMF solution, much better yields were obtained when 
the mixture was made basic before heating. (See Experimental 
Section.) 

H +- 4.1 (d, J = 12 Hz) 
3.9 (d, J = 12 Hd-& 

c 3.51 (9) 
Scheme I1 

/<OH 
3.68 (s) 

14 
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This method appears to be a general, one-pot method for 
synthesis of 4-aminoquinazolines in high yields and is much 
less time consuming than previous methods. 

Experimental Section 
Melting points are uncorrected. Infrared spectra were recorded 

using a Perkin-Elmer Model 137 instrument; NMR spectra were 
obtained with Varian EM-360 and Jeolco MH-100 spectrometers. 
Mass spectra were taken with a Consolidated Electrodynamics Corp. 
Model 21-llOB spectrometer system. 

Preparation of 4-Aminoquinazolines. General Procedure. 
Ammonia was bubbled into a mixture of an isatoic anhydride (0.05 
mol) in DMF (50 ml) at room temperature. The reaction was moni- 
tored by ir spectra of aliquots, and when complete conversion was 
indicated (-15-30 min) the mixture was degassed with NP to remove 
(NH&C03. POC13 (8.5 ml) was then added dropwise at 0-15 "C. The 
resulting mixture was heated for 30 min at  40-60 "C, then cooled to 
room temperature, and HzO (15-20 ml) was added. A primary amine 
or ammonia was then added until the mixture was basic,1° and the 
resulting solution was heated at  100 "C until TLC indicated conver- 
sion to the desired product. On cooling, the product crystallized and 
was isolated by filtration. In some cases addition of HzO was necessary 
to  cause crystallization. 

The following compounds were prepared as described:ll 4a, R = 
H (4796, mp 268-269 "CY); 4a, R = CH3 (6396, mp 196-197 "C); 4a, R 
= C6Hb (44%, mp 218-220 "C2); 4b, R = H (79%, mp >310 "ClZ); 4b, 
R = CH3 (66%, mp 256-257 "CY3); 4b, R = CsH5 (5196, mp 229-230 
"C). 
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The formation of organic sulfonates by the addition of bi- 
sulfite to nonconjugated olefins appears to be a radical process 
accelerated by oxygen or other oxidizing agents.lr2 Thus, 
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isobutylene and sodium bisulfite give a good yield of sodium 
2-methylpropane~ulfonate.~ While investigating radical re- 
actions of polymerizable olefins, we have discovered a novel 
variant of the bisulfite-olefin reaction. 

The reaction of sodium p-sulfophenyl methallyl ether (1) 
with a slight excess of sodium bisulfite gave the expected ad- 
dition product, disodium p-sulfophenyl 2-methyl-3-sul- 
fopropyl ether (3), in good yield when the aqueous reaction 

C H , = C C H z O ~ S 0 3 N a  I 

- NaHSO CHz!!HCHzO--@SO,Na 
[Ol I 

S03Na 
3 

medium was about 1 M in bisulfite. The structure of 3 was 
confirmed by elemental analysis and NMR spectrum. Analysis 
of mixtures of 1 and 3 was possible using high-pressure liquid 
chromatography (HPLC, see Experimental Section). 

When 1 was combined with a dilute solution of bisulfite (ca. 
M) only trace amounts of 3 were formed; after separation 

from unreacted 1 by column chromatography, the new prod- 
ucts were identified as sodium phenolsulfonate (6) and sodium 
methallylsulfonate ( 5 )  by comparison of NMR spectra with 
spectra of the known compounds. The presence of 6 was fur- 

SO37 + CH,=CCHzO ' -@S03Na 

2 

CH3 

CHzCHCHzO ' *S03Na t SO,; 

S O p a  

2 + HS03- K 
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0 .  
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I + CH*--C=CHz 
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