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Abstract --- NBenzyloxyurea was treated with various pdiketones in the 

presence of sulfuric acid in EtOH to give the corresponding l-benzyloxy- 

2(1 H)-pyrimidinones. 1-Benzyioxy-2(1 HJ-pyrimidinones underwent the 

ring transformation with hydroxylamine to afford new 5-N(benzyloxy)urea- 

attached 2-isoxazolines in addition to known isoxazoles. The MNDO 

molecular orbital calculation of 1-benzyloxy-4.6-dimethyl-2(1 HJ-pyrimidin- 

one and the reaction mechanism are also discussed. 

The synthesis of a variety of new heterocycles by the ring transformation of easily accessible 

heterocycles has been received considerable attention, and a number of papers have appeared in 

the literatures.2.3 Recently, we have investigated the application of Nhydroxyamide-containing 

heterocycles to the peptide synthesis4 and the property of their iron(lll) complexes.1 It has been 

reported that the ring transformation of 1-aryl-2(1H)-pyrimidinones with hydroxylamine afforded the 

corresponding isoxazoles in good yields.5 The replacement of the aryl group at N-1 position of the 

pyrimidinone ring by the electron-withdrawing benzyloxy one would be expected to change the 

reactivity toward the nucleophile. In the course of our studies on Nhydroxyamide-containing 

heterocycles, we describe here the preparation of 1-benzyloxy-2(1H)-pyrimidinones and their ring 

transformation with hydroxylamine. 

+Dedicated to Professor Alan R. Katritzky, University of Florida, on the occasion of his 65 th birthday. 
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1-Benzyloxy-2(1 H)-pyrimidinones (II) were obtained by the condensation of Nbenzyloxyurea and p 

diketones under acidic conditions as shown in Scheme 1. The reaction with acetoacetaldehyde 

dimethylacetal gave a mixture of two structural isomers (Ilb and lk) , l  while 2.4-hexanedione 

afforded only one isomer, l-benzyloxy4-ethyl-6-methyl-2(1 H)-pyrimidinone (Ild). 
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v-OCH2Ph 0 0 conc. H2S0, NY NOOCH~Ph 
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H 
+ u  - 

Rl R2 in E~OH , q 1 U R 2  

Ila: Rl=R~Me (48%) Ilb: Rl=Me. R,=H (15%) 
Ilc: Rl=H, R2=Me (6%) Ild: Rl=Et, R2=Me (19%) Scheme 1 

When 1-benzyloxy-4,Wimethyl-2(1H)-pyrimidine (Ila) was allowed to react with hydroxylamine 

hydrochloride in the presence of NaOH in abs. EtOH under reflux conditions. 5 N (  benzy1oxy)urea- 

attached 2-isoxazoline (Illa) was isolated at the first time in a 24% yield in addition to already known 

3.5dimethylisoxazole (Na) and Nbenzyloxyurea (I). The structure of llla was determined by ir, 1~ 

and 1 3 ~  nrnr, and the elemental analysis. The C-4 methylene protons appeared as double doublets 

at 2.82 and 3.43 ppm having 18 Hz coupling constant. Two N-H protons of the urea moiety appeared 

separately at 6.02 and 7.03 ppm. both of which are D20 exchangeable. Further, the 2-isoxamline 

(Illa) was converted into 3,s-dimethylisoxazole and Nbenzyloxyurea upon refluxing the solution in 

the presence of NaOH In abs. EtOH, indicating that 2-isoxazoline(llla)is the reaction intermediate of 

the isoxazole. Similarly. 1-benzyloxy-4-methyl- (Ilb) and 1-benzyloxy-6-methyl-2(1H)-pyrimidinones 

(Ilc) underwent the ring transformation to afford 2-isoxazoline derivatives (Illb and Ilk) in 15 and 

24% yields, respectively (Scheme 2). 

NaOH in EtOH, reflux 

I (for compound lla) , I , 

0 
l l lac Na and N d  I 

Scheme 2 
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On the reaction with 2(lh)-pyrimidinone (lld), the desired 2-isoxazoline could not be isolated. In IH 

nmr spectrum, however, one of two possible structural isomers of isoxazole, i. e., 3-methyl-5- 

ethylisoxazole (~d),6,7 was detected in the c ~ d e  reaction mixture, suggesting that hydroxylamine 

attacks regioselectively C-6 carbon of the pyrimidinone ring. 

The LUMO coefficients of 1-benzyloxy-4,6-dimethyl-2(1H)-pyrimidinone (Ila) were estimated by the 

MNDO molecular orbital calculation, indicating that the LUMO coefficient of C-6 position is greater 

than that of C-4 one. (Figure 1)8 Thus, the nucleophile was expected to attack preferentially C-6 

carbon rather than C-4 one. 

.. .. 

Me Me 
Figure 1. Estimated LUMO Coefficients 

-0.507 4.563 by the MNDO Method 

From these data, a reasonable reaction mechanism for the ring transformation are depicted in 

Scheme 3. A nitrogen lone pair of electron of hydroxylamine attacks predominantly C-6 position, and 

then the ring opening occurrs. The attack of a lone pair of oxygen at the imino carbon yields the 2- 

isoxamline. The elimination of Nbenzyloxyurea from 2-isoxazoline affords 3,5dimethylisoxazole. 

Scheme 3 

In conclusion. 1-benzyloxy-2(1H)-pyrimidinones underwent the ring transformation with hydroxyl- 

amine to give new 5-N(benzy1oxy)urea-attached 2-isoxazolines. 
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EXPERIMENTAL 

Melting points were taken on a Mel-Temp apparatus in o w  capillaries and are uncorrected. Ir and 

uv spectra were recorded on a JASCO A-I00 and a Ubest-50 spectrophotometers, respectively. IH 

and I3c nmr spectra were obtained on a JEOL GX-270 spectrometer and are reported in ppm (6) 

downfield from internal Me@. Thin layer chromatography (tlc) analysis was performed on a silica 

gel 60F-254 with a 0.2 mm layer thickness. Column chromatography was carried out with Merck 

Kieselgel60 (230400 mesh). Combustion analysis was performed on a Yanaco MT-3 CHN corder. 

NBenzyloxyurea (I) was prepared according to the literature.%10 1-Benzyloxy-4,6-dimethyl-2(1 h) 

pyrimidinone (Ila), 1-benzyloxy-4-methyl- (Ilb) and 1-benzyloxy-6-methyl-2(1H)-pyrimidinone (Ik) 

were also prepared according to the literature.1 

1-Benzyloxy491hyl8methyl-2(1H)-pyrimidinone (Ild): To a solution of Nbenzyloxyurea (1) (1.66 

g, 10 mmol) and 2.4-hexanedione (1.42 g, 12 mmol) in EtOH (15 ml) was added conc. H2SO4 (1.2 

ml) cautiously at room temperature. The reaction mixture was refluxed for 2 h. After evaporation of 

the solvent, H f l  (10 ml) was added to the residue. The aqueous solution was adjusted to pH 10 

with 4N NaOH solution and then extracted with CHC13 (80 ml x 3). The organic layer was washed 

with Hf l  (60 ml), saturated NaCl solution (80 ml), and then dried over anhydrous Was04  After 

evaporation of the solvent, the residue was chromatographed on silica gel with AcOEt to give the 

product (Ild, 0.19 g) in a 19% yield, mp 105-108 "C; uv h a x  (log E in EtOH): 205 (4.27) and 305 nm 

(3.83); ir (KBr): v m a  1660 cm-l (GO); 1H nmr (CDC13): 6 1.24 (3H, t, J=7 Hz, 4-CH,$Y3), 2.12 

(3H. S, 6-CHs), 2.58 (2H, q, J=7 Hz, 4-C&CH3), 5.31 (2H, -OCwh) ,  5.94 (lH, S, 5-H), and 7.37- 

7.45 ppm (5H, m, Ph). Anal. Calcd for C14H16N$32: C, 68.83; H, 6.60; N, 11.47. Found: C, 68.55; 

H, 6.65; N, 11 39. 

Reactlon of 2(1H)-Pyrlmidinone (Ila) with Hydroxylamine: A mixture of 1-benzyloxy4,&d1methyl- 

2(1H)-pyrimidinone (Ila) (368 mg, 1.6 mmol), hydroxylamine hydrochloride (665 mg, 9.6 mmol), and 

NaOH (405 mg, 9.6 mmol) in abs EtOH (30 ml) was refluxed for 21 h. After removal of the solvent, 

the residue was dissolved in Hf l  (50 ml) and extracted with CHCl3 (100 ml). The organic layer was 

washed with Hfl(50 ml) and dried over anhydrous Na2S04. After evaporation of the solvent, the 

residue was chromatographed on silica gel with CHCI3:acetone:EtOH (100:5:1) mixture to give 
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Nbenzyloxy-N'(3,5-dimethyl-2-i~0xazolin-yI)urea (Illa); Rf=0.26; mp 93-94 OC; a,-,,% (log E in 

EtOH): 207 (4.07) and 258 nm (2.16); ir (KBr) vmax: 3200, 1660, 1533, 754, and 711 cm-1; 1~ nmr 

(CDCI?,) 8: 1.63 (3H, s, 5-CH?,), 1.97 (3H, s, 3-CH3), 2.82 and 3.43 (2H, dd, J=18 Hz, 4-CHS, 4.77 

(2H, s, - 0CWh) .  6.02 (lH, br s, D20 exchangeable, NH), 7.03 (lH, br s, D20 exchangeable, NH), 

and 7.40 ppm (5H, m, Ph); 13c nmr (CDCi3) 6: 13.2 (q), 25.6 (q), 49.0 (t), 78.7 (t), 92.1 (s), 128.8 (d), 

129.0 (s), 129.4 (d), 135.3 (s), 156.9 (s), and 158.2 ppm (d). Anal. Calcd for C13H17N303: C, 59.32; 

H, 6.46; N, 15.70. Found: C, 59.32; H, 6.49; N, 15.69. 3,5-Dimethylisoxazole (IVa) and N 

benzyloxyurea (I) were identified with authentic samples by IH nmr and the mixed melting method, 

respectively. 

NBenzyloxy-N'-(5-methyl-2-lsoxazolind-yl)ur (1llb):ll a viscous oil; Rf=0.4 [CHCI3:acetone:- 

EtOH (100:10:2)]; yield: 15%; ir (neat) vmax 1691, 1520, 775, and 741 cm-1: 1~ nmr (CDCIs) 6: 1.65 

(3H, s, 5-CH3), 2.85 and 3.54 (2H, dd, J=18 Hz, 4-CHz), 4.78 (2H, s, -OC&Ph), 6.01 (lH, br s, NH), 

6.95 (lH, br s, NH), 7.16 (lH, s, 3-H), and 7.35-7.45 ppm (5H, m, Ph). 

NBenzyloxy-N'-(3-rnethyl-2-i~0x~~olind-yl)ur (lllc):ll a viscous oil; Rf=0.32 [CHCI!.~acetone:- 

EtOH (100:10:2)]; yield: 24%; ir (neat) v m s  1691. 1522, 781. and 737 cm-1; 1~ nmr (CDC13) 6: 

2.02 (3H, s, 3-CH3), 2.48-2.58 (1 H, dd, J=5 and 17 Hz, 4-CHS, 3.1 5-3.25 (1 H, dd, J=8 and 17 Hz, 4- 

CHS, 4.76 and 4.85 (2H, dd, J= l l  Hz, - O C w h ) ,  6.1-6.2 (2H, m, NH and 5-H), 7.07 (lH, br s, NH), 

and 7.3-7.5 ppm (5H. m, Ph). 
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