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Reaction of Pyrimidin-2(1H)-ones and -thiones with Organometallic 
Compounds. Regioselective Preparation of Dihydropyrimidin-2(1H)- 
ones and -thiones 

By Choji Kashima,' Akira Katoh, Yuko Yokota, and Yoshimori Omote, Department of Chemistry, University 
of Tsukuba, Sakura-mura, Niihari-gun, lbaraki 305, Japan 

4,6- Dimethyl-1 -phenylpyrimidin-2(1 H)-one (1 ) reacted with methylmagnesium iodide to afford 4,6,6-trimethyl- 
1 -phenyl-3,6-dihydropyrimidin-2(1 H)-one (8a) selectively; compound (1 ) reacted with methyl-lithium to give 
mainly 4,4,6-trimethyl-l -phenyl-3,4-dihydropyrimidin-2(1 H)-one (8b). The reactions of various pyrimidin- 
2(1 H)-ones and -thiones with organometallic compounds, and the influence of bulkiness of alkyl groups upon the 
product ratio, are also discussed. 

VAKIOIJS dihydropyrimidin-2(lH)-ones and -thiones 
have been prepared from the reaction of 1 ,l-dimethyl-3- 
oxobutyl isocyanate and 2-methyl-Z-thiocyanopentan- 
4-one * with anilines, aP-unsaturated enones 3-5 and 3- 
e thoxy-2-met hoxyme t hylenepropionit rile with ~ r e a s , ~ ,  
and the condensation of mesityl oxide, ammonium 
thiocyanate, and aniines.8 On the other hand, few 
papers concerning the preparation of dihydropyrim- 
idin-2(1H)-ones and thiones by the reaction of pyri- 
midin-:!( 1H)-ones and -thiones with nucleophiles have 
been r e p ~ r t e d . ~  

The 2-, 4-, and 6-position atoms in the pyrimidine ring 
are electron deficient by virtue of the electron-with- 
drawing effect of the ring-nitrogen atoms.1° Nucleo- 
philic attack, therefore, could be expected to take place 
on these carbon atoms. While Hauser and co-workers 
reported that organolithium reagents reacted with 
benzalacetoyhenone to yield predominantly 1 ,%addition 
product, the Grignard reagents gave exclusively the 1,4- 
addition product.ll 

In this paper, we discuss the regioselective preparation 
of dihydropyrimidin-2( 1H)-ones and -thiones by the 
reaction of pyrimidin-2( 1H)-ones and thiones with 
organometallic compounds such as Grignard and 
organolithium reagents. 

RESULTS ANI) DISCUSSION 

The reaction of 4,6-dime tliyl-l-phenylpyrimidin-2( 1H)- 
one (1) with methylmagnesium iodide (MeMgI) yielded 
two products, m.p. 191-192 "C (compound A) and m.p. 
163 "C (compound B). Both compounds had the same 
formula, C1,Hl,N,O, from elemental analysis. Compound 
A shows the following spectral data;  i.r., v",,,~, 3 200 
(N-H) and 1660 cm-l (CEO), '13 n.m.r., 6 1.18 (6 H, s) 
and 1.70 (3 H, d, J = 0.6 Hz), attributed to the allylic 
coupling of methyl protons with the olefinic proton at  
5-position of the pyrimidine ring. Compound B ;  i.r. 
v ,,,, 3 220 (N-H) and 1 660 cm-l ( G O )  ; and lH n.m.r., 
6 1.30 (6 H, s) and 1.53 (3 H, d,  J = 0.6 Hz). From 
these spectral data, compounds A and B were assumed to 
be structurally isomeric with each other, and compound 
B was found to be 4,4,6-trimethyl-l-phenyl-3,4-dihydro- 
pyrimidin-2( 1H)-one (8b) by comparison with an authen- 
tic sample (m.p. 162-164 "C) obtained from the reaction 

of 1 ,l-dimethyl-3-oxobutyl isocyanate with ani1ine.l I t  
appears that compound (Sa) is formed by the attack of 
the methyl Grignard at  the 4-position of the pyrimidine 
ring. Therefore, compound A was assigned the structure 
4,6,6- trimethyl- 1 -phenyl-3,6-dihydropyrimidin-Z ( 1 H ) -  
one (8a) which was formed by the attack of the methyl 
Grignard a t  the 6-position. The total yield of (8a) and 

(8b) was 29",, in the ratio of 95 : ti. Pyrimidin-Z(1H)- 
one (1) also reacted with methyl-lithium (MeLi) to give 
two products (8a) and (8b) in 65% yield, but the ratio 
was 15 : 86 (see Table). 

4,6-dimet hyl-1 -phenylpyrimidin-Z ( 1 H ) -  thione 
(2) was treated with MeMgI and MeLi to afford a mixture 
of two products, (12a) and (12b), in 62 and 43'3/, yield, 
respectively. The structures of (l2a) and (12b) were 
determined from the fact that the chemical shifts of the 
geminal dimethyl and allylic methyl protons were very 
similar to those of compounds (8a) and (Sb), respectively. 
Further, (12b) was found to be identical with an authen- 
tic sample of 4,455- t rimethyl-1 -phen yl-3 ,+dihydropyri- 
midine-2(1H)-thione (12b) obtained from the reaction 
of 2-methyl-2-thiocyanatopentan-4-one with aniline.8 
Similarly, the reaction of pyrimidin-2( lH)-one ( I )  and 
-thione (2) with various alkyl Grignards and alkyl- 
lithium reagents was examined and the results are sum- 
marized in the Table. 

These results suggest that the bulkiness of the alkyl 
group of the Grignard reagent has a large influence on 
the ratio of the 3,6-dihydropyrimidin-2( 1H)-ones (sa),  
(ga), (1 la)  to the 3,4-dihydropyrimidin-2( 1H)-ones 
(8b)-(llb), but not on the ratio of the Z-thioxo-deriv- 
atives (12a)-( 15a) to the corresponding derivatives 

6-Methyl-1,4-diphenylpyrimidin-2( 1H)-one (5)  reacted 

When 

(12b)-(15b). 
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490 J.C.S. Perkin I 
with MeMgI to give only 6,6-dimethyl-l,4-diphenyl-3,6- 
dihydropyrimidin-2( 1H)-one (18a) in 67 yo yield, while 
1,6-dipheny1-4-met hylpyrimidin-2 ( 1 H)-t hione (6 )  with 
MeMgI gave only 4,4--dimethyl-1,6-diphenyl-3,4-dihydro- 
pyrimidin-2( 1H)-thione (19b) in 82% yield (see Table). 

Finally, we examined the reaction of MeMgI or MeLi 
with l-phenylpyrirnidin-2( lH)-one (7), which has no 
substituent a t  the 4- and 6-positions of the pyrimidine 
ring. Pyrimidin-2( 1H)-one (7) reacted with MeMgI to 
yield only 6-methyl- l-phenyl-3,6- dihydropyrimidin- 

X 

added and the mixture was stirred for 5 h a t  room tem- 
perature. Excess of alkyl-lithium was destroyed by the 
dropwise addition of water. The reaction mixture was 
extracted with dichloromethane and dried over anhydrous 
magnesium sulphate. The crude product was chromato- 
graphed on silica gel with chloroform-acetone-ethanol 
(100 : 10 : 2) in the case of pyrimidin-2(1H)-one, and with 
chloroform-benzene-ethyl acetate (4 : 4 : 1) in the case of 
pyrimidine-2( 1H)-thione. In this way the following com- 
pounds were prepared : 4,6-dinzethyl-4-ethyZ- l-phenyl-3,4- 
di~Eydropyrimidine-2( 1H)-thione (13b), m.p. 194-195 "C 

Y 

(a) 
R4MgI 

X 

Ib) 
R4Li 

Prod u c t s 
(8a) and (8b) 
(9a) and (9b) 

( l l a )  and ( l l b )  
(l2a) and (12b) 
(13a) and (l3b) 
(14a) and (14b) 
(15a) and (15b) 
(16a) and (16b) 

(lob) 

( 174  
( 184  
(19b) 

(20a) and (20b) 

Yield 

29 
20 
19 
69 
62 
83 
48 
75 
46 
70 
67 
82 
59 

(%) 
Ratio 

96 : 5 
50 : 50 

20 : 80 
70 : 30 
60 : 40 
75 : 25 
30:  70 
95 : 5 

100 : 0 
100 : 0 

100: 0 

(a) : (b) 

0 :  100 

0 :  100 

Yield 

65 
42 
12 

40 
42 
10 

56 

(%) 

88 

2(1H)-one (20a) in 500/, 
compound (7) also reacted 

a t-Butylmagnesium chloride. Phenylethynylmagnesium bromide. 

yield. On the other hand, 
with MeLi to give exclusively 

4-me thyl- 1 -phenyl-3,4-dihydropyrimidin-2 ( 1 H )  -one (20b) 
in S8'$(0 yield (see Table). 

It is thus possible to prepare regioselectively 3,6- and 
3,4-dihydropyrimidines by the reaction of pyrimidin- 
2( 1H)-one and -thiones with the appropriate organo- 
metallic compounds. Further, it is concluded that alkyl 
Grignards attack the 6-position in preference to the 4- 
position of the pyrimidine ring, while alkyl-lithium 
reagents predominantly attack the 4-position. 

EXPERIMENTAL 

Materials.-Pyriniidin-2( 1H)-ones (1) and (3) and the 
thione (2) were prepared by the method of Hutchins.12 
6-,Methyl-l,4-diphenylpyrimidin-Z( 1H)-one (5) and 4- 
methyl-1,6-diphenylpyrimidine-2( lH)-thione (6) were pre- 
pared from the reaction of benzolyacetone with N-phenyl- 
urea and N-phenylthiourea, re~pective1y.l~ l-Methyl- 
pyrimidin-2( 1H)-one (4) l4 and I-phenylpyriniidin-2( 111)- 
one (7) l 5  were prepared by literature methods. 

Reaction of Pyrimidin-2( 1H)-ones and -tlziones with 
Organometallic Col.lzpounds.-Reaction with allzyl-lithium 
vengents. Alliyl-lithium (10 mmol) was prepared from alkyl 
iodide (10 mmol) and lithium wire (25 mmol) in anhydrous 
ether (20 ml) uder an argon atmosphere in an  ice-bath. To 
this solution, pyrimidin-2(1H)-one or -thione (3 mmol) was 

Ratio 

15: 85 
10: 90 

(a) : (b) 

0 :  100 

35 : 65 
0 :  100 
0 :  100 

5 : 96 

0 :  100 

(decomp.) (from ethyl acetate); v,,,. (KBr) 3 180, 2 060, 
1685, 1230, 760, and 700 cm-l; 6 (CDCl,) 1.02 (3 H, d ,  
J 6.0 Hz),  1.33 ( 3  H ,  s), 1.52 (3 H, s ) ,  4.70 (1 H ,  br s ) ,  and 
7.2-7.5 (5 H ,  m) (Found: C, 68.55; H, 7.4; N, 11.4. 
C,,Hl,N2S requires C, 68.25; H ,  7.36; N, 11.37?4): 4- 
isopropyl-4,6-dimef hyl- l-phenyE-3,4-dihydropyrimidine- 
2( lH)-t/zione (14b), m.p. 181-182 "C (decomp.) (from ethyl 
acetate-hexane) ; vmax. (IiBr) 3 180, 2 960, 1 685, 760, and 
700 cm-l; 6 (CDCl,) 0.92 (3 H, d ,  J 6.0 Hz), 1.05 (3 H, d ,  
J 6.0 Hz), 1.32 (3  H, s), 1.52 (3  H, s ) ,  4.73 (1 H, br s), and 
7.2-7.5 (5 H ,  m) (Found: C, 69.2; H, 7.8; N, 10.7. 
C15H,,N,S requires C, 69.18; H ,  7.74; N, 10.75%): 4- 
uneth3/Z-l-phenyl-3,4-diltydro~y~i~~idzn-2( lH)-one (ZOb) ,  m.p. 
123-124 "C (from benzene-hesane) ; vmax. (KBr) 3 200, 
2 960, 1 690, 1 660, 760, and 690 crn-l; 6 (CDCl,) 1.25 (3 H, 
d,  J 6.0 Hz), 4 1-4.4 ( 1  H, m), 4.6-5.0 (1 H, m),  5.92 (1 H ,  
br s) ,  6.1-6 3 (1 H, dd, J 8.0 and 1.0 Hz), and 7.2-7.4 
(5 H, in) (Foiind: C, 70 5 ;  H, 6.3; N, 14.9. Cl1HlZN,O 
requires C, 70.19; H ,  6.42; N, 14.88%). 

Pyrimidin-2( 1H)-one or 
-thione (1 mmol) was added to the solution of methyl- 
magnesium iodide (10 mmol) in anhydrous ether (20 ml) 
and the mixture was stirred for 6 h. The reaction mixture 
was lvashed with cold water, extracted with dichloromethane 
was washed with cold water, extracted with dichloro- 
methane, and dried over anhydrous magnesium sulphate. 
The crude product was chromatographed on silica gel with 
chloroform-acetone-ethanol (100 : 20 : 4) [(loo : 10 : 2) in 

Reaction with alkyl Grignavds. 
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1981 49 1 
the case of pyrimidin-2( 1H)-ones], and with chloroform- 
benzene-ethyl acetate (4 : 4 : 1) [(4 : 10 : 1) in. the case of 
pyrimidin-2( 1H)-thiones]. In this way the following com- 
pounds were prepared : 4,6,6-trimethyZ- l-phenyZ-3,6-di- 
hydropyrimidin-2( 1H)-one (8a), m.p. 191-192 "C (from 
benzene-hexane); wmx. (KBr) 3 200, 2 960, 1 660, and 760 
cm-l; Allla,. (EtOH) 233 nm (E 4.52 x lo3);  6 (CDC1,) 1.18 
(6 H ,  s), 170 (3 H ,  d ,  J 0.6 Hz) ,  4.45 (1 H ,  br s ) ,  and 7.2%- 
7 .5  (5 H, m) (Found: C, 72.2; H, 7.4; N, 13.0. Cl3Hl6N2O 
requires C, 72.10; H ,  7.45; N, 12.95%) : 4,4,6-tri~nethyZ-l- 
phenyZ-3,4-dihydropy~imzdin-2( 1H)-one (8b), m.p. 163 "C 
(lit.,l 162-164 "C) (from ethyl acetate-hexane) ; w,,,. (KBr) 
3 220, 2 960, 1 660, 1 395, 1 380, 760, and 695 cm-l; A,,,,. 
(EtOH) 229 nm (E 6.77 x lo?); 6 (CDC1,) 1.30 (6 H,  s), 1.53 
(3 H ,  d ,  J 0.6 Hz),  4.62 (1 H,  br s ) ,  5.02 (1 H, br s), and 7.1---- 
7.4 (5 H,  m) (Found: C, 72.0; H, 7.4; N, 13.1. C1,H1,N20 
requires C. 72.19; H, 7.45; N, 12.95%): 6-ethyl-4,6 
dimethyl- l-phenyl-3.6-dihydropyrimidin-2( 1H)-one ($la), m.p. 
143-144 "C (from benzene-hexane) ; wlnas, (KBr) 3 220, 
2 960, 1 660, and 755 cm-l; 6 (CDC1,) 1.08 (3 H ,  t, 6.0 Hz), 
1.33 (3 H ,  s) ,  1.73 (3 H, s), 4.25 (1 H, br s), and 7.0--7.2 
( 5  H ,  ni) (Found: C,, 72.9; H, 7.7; N, 12.2. C14Hl,N2C) 
requires C, 73.01; H, 7.87; N, 12.16YA) : 4-ethyZ-4,6- 
dimethyl- l-~henyZ-3,4-dihydro~yrimidin-2( 1H)-one (Yb), n1.p. 
168 "C (from benzene-hexane) ; wmax. (KBr) 3 230, 2 960, 
1 660, and 755 c1n-l; 6 (CDCL,) 1.00 (3  H ,  t ,  J 6.0 Hz), 1.28 
(3 H ,  s), 1.53 (3 H ,  s), 4.48 (1 H, br s ) ,  4.76 (1 H, br s), and 
7.0-7.2 (5 H ,  rn) (Found: C., 72.5; H, 7.9; N, 12.0. 
C,14Hl,N,0 requires C, 73.01; H, 7.87; PIS, 12.160/,): 4- 
isopropyl-4,6-dirnethyl- l-phenyl-3,4-dih,~dropyrimidin-2 ( 1 H) -- 
one (lob),  m.p. 202 "C (from benzene-hexane) ; wmaU. (KHr) 
3 200, 2 960, 1 690, 1 660, 760, and 690 cm-l; 6 (CDCI,) 0.97 
(6 H, d,  J 6.0 Hz) ,  1.27 (3 H, s ) ,  1.52 (3 H ,  s), 4.50 (1 H, br s ) .  
4.83 (1 H ,  br s), and 7.0-7.2 (5 H ,  m) (Found: C, 73.55; H,  
8.3; N, 11.5. C,,H,,N20 requires C, 73.73; €1, 8.25; N, 
1 1.460/6) : 6-t-butyZ-4,6-dimethyl-l-phenyl-3,6-diJ~ydvopyri~n~- 
din-l( 1N)-one (1 la),  m.p. 191 "C (from benzene-hexane) ; 
v,,lax. (KBr) 3 200, 2 960, 1 700, 1 650, 1 380, and 760 cnY1; 
6 (CDC1,) 0.98 (9 H, s), 1.17 (3 H, s), 1.72 (3 H ,  s), 4.37 (1 H, 
br s), and 6.9-7.3 ( 5  H ,  m) (Found: C, 74.2; H, 8.6; N, 
10.7. C,,,H,,N,O requires C, 74.38; H, 8.58; N, 10.840,6) : 
4-t-hutyl-4,6-dimethyZ- l-PhenyZ- 1,2,3,4-tetrahydropyrimidine 
( l lb) ,  m.p. 139 "C (from hexane); w,,,,. (KBr) 3 240, 2 960, 
1 690, 1 660, 760, and 680 cm-l; 8 (CDC1,) 0.96 (9 H, s), 1.23 
(3 H ,  s), 1.52 (3 H, s), 4.60 (1 H ,  br s), 5.07 (1 H, br s), and 
7.0-7.3 ( 5  H, m) (Found: C, 74.6; H ,  8.65; N, 10.95. 
C,,H,,N,O requires C, 74.38; H ,  8.58; N, 10.84y0) : 4,6,6- 
trimethyl- l-phenyl-3,6-dihydropyrimidine-2( 1 H)-thione 
(12a),* m.p. 215-223 "C (from ethyl acetate); 6 (CDC1,) 
1.22 (6 H, s),  1.78 (3 H, d ,  J 0.6 Hz) ,  4.50 (1 H ,  br s), and 
7.1-7.5 (5 H, m) {Found [for a mixture of ( I  2a) and (12b)l: 
C, 67.15; H, 6.95; X, 11.95. C13H16N2S requires C, 67.20; 
H, 6.94; N, 12.050/,}: 6-ethyZ-4,6-dim~ethyl-l-phenyl-3,6- 
dihydropyvimidine-2( 1H)-thione (134 ,* m.p. 170-1 79 "C 
(decomp.) (from ethyl acetate); 6 (CDCL,) 1.02 (3 H ,  t ,  J 
6.0 Hz) ,  1.13 (3 H ,  s), 1.85 (3 H ,  d ,  J 0.6 H z ) ,  4.50 ( 1  H, br 
s) ,  and 7.2-7.5 (5 H ,  m) {Found [for a mixture of (13a) slid 
(13b)l: C, 63.25; H ,  7.35; N, 11.3. C14Hl,N2S requires C, 
68.25; H ,  7.36; N, 11.37%}: 6-isopropyl-4,6-dimethyZ-l- 
phenyZ-3,6-ditzydropyr.imidine-2( 1H)-thione ( 1 4 4 ,  * 1n.p. 
1 97--203 "C (decmmp.) (from benzene-hexane) ; 6 (CDC1,) 
0.80 (6 H,  d ,  J 6.0 Hz), 1.15 (3 H, s), 1.83 (3 H. s) ,  4.48 (1 H, 
br s), 7.2-7.5 (5 H,  m),  and 8.27 (1 H, br s) {Found [for a 

* Attempts to  separate the mixture by column chromatography 
or fractional recrystallization was unsuccessful. 

mixture of (14a) and (14b)l: C, 69.25; H, 7.8; N, 10.7 .  
Cl,H,,N20 requires C, 69.18; H, 7.74; N, 10.75%): 6-t- 
butyZ-4,6-dimethyl- 2-phenyl-3,6-dihydropyrimz'dine-2 ( 1 H) - 
thione (154, m.p. 167-168 "C (decomp.) (from ethyl acetste- 
hexane); vIllax. (KBr) 3 240, 2 960, 1 710, 1 240, and 710 
cm-l; 6 (CDCI,) 1.03 (9 H ,  s ) ,  1.18 (3 H ,  s), 1.85 (3 H ,  s) ,  
4.60 (1 H, br s) ,  7.1--7.5 (5 H, m), and 8.43 (1 H ,  br s) 
(Found: C., 69.8; H ,  7.9; N, 10.1. C,,H,,N,S requires C, 
70.02; H,  8.08; N, 10.200/b) : 4-t-butyl-4,6-diwietJtyl-l- 
phenyZ-3,4-dihydropyrimidine-2( 1H)-thione (15b), n1.p. 180 
"C (decomp.) (from benzene-hexane) ; v,,,,. ( KBr) 3 180, 
2 960, 1 680, 1600, and 760 cm-l; 0" (CDCL,) 1.01 (9 H,  s), 
1.28 (3 H ,  s), 1.53 (3 H,  s), 4.75 (1 H, br s). and 7.1--7.4 
(5 H ,  rn) (Found: C, 70.0; H, 8.0; N, 10.2. C,,H,,N,S 
requires C, 70.02; H,  8.08; N, 10.20o/b) : 4,6,6-trimebhyZ-l-p- 
tolyl-3,6-dihydvopyrimidine-2( lH)-owe (16a), m.p. 21 1---212 
"C (from ethyl acetate-hexane) ; w,,,. (KBr) 3 200, 2 960, 
1 710, 1 660, 1400, 810, and 740 cn-l;  6 (CDCL,) 1.20 (6 H, 
s), 1.75 (3 H, d,  JO.S Hz), 2.36 (3 H ,  s), 4.47 (1 13, hr s), and 
7.1-7.2 (4 H, m) (Found: C,, 73.6; H, 7.95; N. 12.1.5. 
C14H,,N20 requires C, 73.01 ; H, 7.87; N, 12.167") : 4,4,6- 
trinzethyl- l-p-toZyZ-3,4-dihydropy~imidin-2( 1H)-one ( 16b), 
m.p. 193 "C (from ethyl acetate-hexane) ; wnlax. (KEr) 3 220, 
2 960, 1 700, 1 670, 1 510, 805, and 750 crr1-l; 6 (CDC1,) 1.32 
(6 H, s), 1.51 (3 H ,  d,  J 0.6 Hz), 2.35 (3 H ,  s ) ,  4.64 (1 H, br 
s ) ,  5.04 (1 H,  br s) ,  and 7.1-7.2 (4 H, m) (Found: C, 73.3; 
H, 7.9; N, 12.5. C14Hl,N20 requires C, 73.01; 13, 7.87; 
N, 12.16%) : l-meth~yl-6-phenyle#hynyl-3,6-di?zydrn~yri~ni- 
din-2( 1H)-one ( l i a ) ,  m.p. 134-135 "C (from ethyl acetate- 
hexane); vmx. (KBr) 3 220, 2 940, 1 680, and 750 c n P :  6 
(CDC1,) 3.04 (3 H ,  s ) ,  4.6-5.0 (2 H ,  in), 6.0-6.3 (1 H, dd, 
J 7.0 and 4.8 Hz), 7.2-7.5 (5 H ,  m), and 8.50 (1 H,  br s) 
(Found: C, 73.7; H ,  5.65; N, 13.2. C,,H12N20 requires 
C, 73.56; H, 5.69; N, 13.190/6) : 6,6-dimethyZ-l,4-i~I:~J~,en?il- 
3,6-diJ~yd~opyrimidi~n-2( 1H)-one ( l sa ) ,  n1.p. 186--1!)7 'C 
(from ethyl acetate) ; vmaX. (KBr) 3 220, 2 980, I 640, 1 410, 
760, and 740 c1n-l; 8 (CDCL,) 1.33 (6 H, s), 4.93 (1 11, br s), 
and 7.0--7.5 (10 H ,  rn) (Found: C, 77.7; H ,  6.45; N, 10.05. 
C,,,H1,N20 requires C, 77.66; H, 6.51; N, 10.06n/;,) : 4,4- 
dimethyl- 1 ,6-diphenyZ-3,4-di~~~~~Zrop~rimi~zne-2( 1 H) -tJi io ne 
( 19b), m.p. 206-207 "C (decomp.) (from benzene-hesane) ; 
v,,,,. (KBr) 3 200, 2 980, 1 680, 1 540, 1 340, 1 200, and 700 
cm-l; 6 (CDCI,) 1.48 (6 H, s), 5.10 (1 H, br s), and 7.0-7.3 
(10 H, m) (Found: C, 73.5; €3 ,  6.10; N, 9.55. C1,Hl,N,S 
requires C, 73.43; H, 6.16; N, 9.Slo;b) : ii-nzetJ~.)tl-l-phen~Z- 
3,6-di?l~tdropyrinzidin-2( lH)-one (20a), m.p. 140.5 "C (de- 
camp.) (from ethyl acetate-liexane) ; vmax, (I<B3-) 3 220, 
2 960, 1 650, 1 190, and 760 cm-I; 6 (CTX1.J 1.17 ( 3  H, (1, 
J 6.0 Hz), 4.2-4.9 ( 2  H,  m),  5.9-6.2 (1 H, dd, J 8.0 and 
5.6 Hz), 7.2-7.5 (5 H, m), and 8.35 (1 H, br s) (Found :  C ,  
69.95; H ,  6.4; N, 14.8. CllH12N,C> requires C, 70.19; H,  
6.42; N,  14.880/,). 

[0/797 Received, 23rd Afut,, 19801 

REFERENCES 

R. Lantzsch and U. Arlt, Synthesis, 1977, 756. 
R. A .  illathes, J .  ' 4  m. Ckem.  SOC., 1953, 75, 1747. 
H. 13. Hatt ,  G. D. Lichtenwalter, and G. H. fiiesser, Airst .  J 

G. Zigeuner and W. Rauter, :Vouzatsh. Chem.,  1965, 96, 1950 
F. H. Al-Hajjar, Y .  A. Al-Farkh, and H. S. Hamoud, Can.  

A. Takamizawa and K. Hirai, Chem. Pliaun. Bzill., 1064, 12, 

A.  Takamizawa, K. Hirai, Y. Sato, and K. Tori, J .  Org. 

Chem.,  1970, 23, 561. 

J .  Chem., 1979, 57, 2734. 

804. 

Chem., 1964, 29, 1740. 

D
ow

nl
oa

de
d 

by
 N

or
th

 C
ar

ol
in

a 
St

at
e 

U
ni

ve
rs

ity
 o

n 
02

 O
ct

ob
er

 2
01

2
Pu

bl
is

he
d 

on
 0

1 
Ja

nu
ar

y 
19

81
 o

n 
ht

tp
://

pu
bs

.r
sc

.o
rg

 | 
do

i:1
0.

10
39

/P
19

81
00

00
48

9

View Online

http://dx.doi.org/10.1039/p19810000489


J.C.S. Perkin I 
* R. A. Mathes, I;. D, Stewart, and 1:. Swcdish, jun. ,  J .  A m .  

D. Lloyd, H. McNab, and K. S. Tucker, J .  Chem. SOC., 

lo D. J. Brown, ' The Pyrimidines,' Interscience, John Wiley 

I1 W. I.  Sullivan, F. W. Swamer, W. J. Humphlett, and C. R. 

l 2  1L 0. Hutchins and B. E. Prlaryanoff, J .  Org. Chem., 1973,37, 

13 C. Kashima and A. Katoh, J .  Hcterocycl. Chem., in the press. 
l4 L). J. Brown and T. C. Lee, Aust. J .  Chem., 1968, 21, 243. 
l5 J.  J. Fox and D. V. Praag, J .  Am.  Chem. SOC., 1960, 82, 486. 

Chem. SOC., 1948, 70, 1452. 

Perkin Trans. 1, 1977, 1862. 

and Sons, New York, London, 1962, p. 7. 

Hauser, J .  Org. Chem., 1961, 26, 2306. 

1829. 

D
ow

nl
oa

de
d 

by
 N

or
th

 C
ar

ol
in

a 
St

at
e 

U
ni

ve
rs

ity
 o

n 
02

 O
ct

ob
er

 2
01

2
Pu

bl
is

he
d 

on
 0

1 
Ja

nu
ar

y 
19

81
 o

n 
ht

tp
://

pu
bs

.r
sc

.o
rg

 | 
do

i:1
0.

10
39

/P
19

81
00

00
48

9

View Online

http://dx.doi.org/10.1039/p19810000489

