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Abstract: Pyrimidine fused dihydrothiophenc S.S-dioxik 7 un&rgo themml elimination of s&r dioxide to ,#ve the pyrimidinc 
o-quit&m&ones 8 which con bz intercepted in Did.+A&r reactions to give substituted 5.6.7.8~tetmhydroquinozolines: these form 

cyclooc&pyrimSnes on heating with more ditnophile. 

The 5,6,7,8-tetrahydroquinazoline system 1 is known to possess important biological activity and 

several compounds of this type have been patented for their pharmacologicaL fungi&@ and herbicidal3 
properties. The cyclooctapyrimidines 2 are also of interest as pharmaceuticals4 and we now present a new 
route to both types of systems via the hitherto unknown pyrimidine oquinodimethanes. 

1 2 3 4 

Recently we described the generation of the novel diene 3 by thermal extrusion of sulfur dioxide from 
the pyrimidone sulfone 4 (R=H).5 The route to 4 (R=H) can be modified to provide access to a range of 
pyrimidine fused sulfones 7 (Scheme 1) which are the desired precursors to the highly reactive pyrimidiie 
o-quinodimethanes. Thus compound 5 is easily converted into 6 with phosphorus oxychloride in the presence 
of triethylamine. Oxidation of this pyrimidine fused dihydrothiophene with 3-chloroperbenzoic acid leads to 

the sulfone 7a6 which is a key precursor to a number of other 4-substituted derivatives. Catalytic 
dehalogenation of 7a over Pd-C gave pyrimidine 7b and nucleophilic displacement of the chlorine in 7a with 
sodium methoxide, sodium thiophenoxide or diethylamine gave 7cs respectively.7 

When heated in refluxing 1,2,4-trichlorobenzene (214uC) in the presence of an excess of N-phenyl- 
maleimide the sulfones 7a-e all underwent extrusion of SO$ and the resulting pytimidine o-quinodimethanes 8 
were intercepted as the 1:l adducts 9 (6575%).9 Under these conditionsto the 1:l adducts 9 were always 
accompanied by a pair of 2:l adducts (20-304). These 2:l adducts could be separated by preparative TLC 
and showed similar spectral characteristics which were consistent with the cis and rruns structures 10 and 11.11 
Thus the 13C NMR spectra of both adducts indicate that the pyrimidine ring is intact, ruling out Diels-Alder 
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addition of the second molecule of N-phenylmaleimide to the pyrimidine ring. Both adducts also show the 
requisite number of saturated and aromatic carbon atoms. 
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The methoxy derivative 7c was studied in more detail. With one equivalent of N-phenylmaleimide the 
yield of 1:l adduct 9c was optimised (93%) and 2:l adduct formation was almost eliminated. On the other 
hand, heating of the 1:l adduct 9c with an excess of N-ptolylmaleimide gave, in high yield, a single cis and 
rrans pair of 2: 1 mixed adducts believed to have the regiochemistry l2** (vide @?a). Also the 1: 1 adduct 13, 
from interception of 8 with dimethyl fumarate, gives a single pair of diastereoisomeric 2:l adducts with 
N-phenylmaleimide. These experiments clearly demonstrate that the 2: 1 adducts ate formed by regiospecific 
insertion of the second molecule of maleimide into one of the o-bonds of 9. Unfortunately, tH and t3C NMR 

spectra do not allow unambiguous assignment of the tegio and stereochemistry of these compounds and the 
crystalline form of all 2: 1 adducts has so far proved unsuitable for X-ray analysis. 
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At this stage we can only speculate as to the mechanism of formation of these novel 2:l adducts. 
Preliminary indications are that the reaction is not completely general since the related 1:l adducts 14 and 15 
do not form similar 2:l adducts in the same reaction conditions. With the pyrimidine system the reaction 
occurs irrespective of the nature of the 4-substituent and we tentatively suggest that the key to the reaction lies 
in the 2-methyl group because the corresponding 2-phenyl compound (9, Ph for Me) does not give such 21 
adducts. The 2-methyl hydrogen atoms are acidic and may labilise the C-C bond shown in Scheme 2 allowing 
insertion of the second molecule of maleimide. Such a mechanism would account for the fact that the reaction 
is regioselective and imply that it is in the sense indicated. 
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The N-methyl pyrimidone 4 (R=Me), obtained in 3:1 ratio with 7c by methylation of the sulfone 4 
(R=H) with diazomethane in ether, also gives an analogous 1:l adduct 16 with N-phenylmaleimide. On 

heating with N-p-tolylmaleimide this 1:l adduct also gives a 21 adduct regiospecifically. Again, 4 (R=Me) 
similarly has a reactive 2-methyl group capable of labilising the corresponding C-C bond, suggesting that the 
regioselectivity is as shown in 17. As expected, the temperature required for extrusion of !Q from the 
pyrimidine sulfones 7 (ca. 214OC) is higher than that required for extrusion from 4 (R=H, Me) (ca. 16CPC) 
presumably reflecting the lower aromatic character of the pyrimidone ring. 

Further studies of the scope and mechanism of this unexpected I-membered ring forming reaction are in 
progress. 

Acknowledgement: We thank JNICT (Lisbon) for support. 

REFERENCES AND NOTES 

1 a) Wu, M.; Tolman R.; Maccoss, M. Eur. Put. Appl. EP 324,520; 1989 (C.A. 1990, 112, 55904j); b) 
Horigome, K.; A. Mizuchi. A.; Awaya, A.; Nakano, T.;Yokoyama, K.; Kato, 0.; 
Takey. M. Jpn. Kokui Tokkyo Koho JP 63,246,329; 1988 (CA. 1989.111.63954~) 

Kitahara, T.; Imuda, J.; 



6642 

a) Minn, K.; Braun, P.; Sachse, B.; Wicke. H. Ger. Offen. DE 4,029,648; 1992 (CA. 1992.116,25562~, 
b) Watanabe, J.; Mita, T.; Nakajima. Y.; Takeyama, T.; Hirohara, Y.; Suzuki, H.; Hanaue, M.; Nishikubo, 
M.; Gya, H.; Ito, T. Jpn. Kokai Tokkyo Koho JP 04 01,192; 1992 (CA. 1992.116,235652s) 

Rempfler, H.; Duerr, D. Eur. Put. Appl. EP 337.944,1989 (CA. 1990,112, 139043r) 

a) Hino, K.: Kai, N.; Sakamoto, M.; Kon. T.; Oka, M.; Furukawa. K.; Ckhi, Y. Eur. Pat. Appl. EP 384228, 
1990 (CA. 1991,114,102049n). b) Bemath, G.; Lazar, J.; Gera, L.; Gondos, G.; Fcsery. Z. Acta Chitn. 
Hung. 1984,115,231. 

Tom& A.C.; G’Neill. P.M.; Cavaleiro, J.A.S.; Storr, R.C. Synlerr. 1993,347 

All new compounds show satisfactory analytical and mass spectral data. Compound 7a: 9346, m.p. 
150-152 “C, tH-NMR (CDCl3) 2.75 (s, 3H, CH3), 4.45 (s. 2H, CH2). 4.49 (s, 2H, CH2) ;‘3C-NMR 
(CDCl3) 25.8 (CH3), 55.2 (C-5). 58.5 (C-7), 121.8 (C-4a). 158.0 (C-4), 161.6 (C-7a), 169.6 (C-2) 

Compound, yield %, m.p.oC: 7b, 92, 134-136; 7~. 97. 119-121; 7d, 88. 142-144,7e. 75, 160-162. 

A few 6-membered heterocyclic fused sulfones have been reported but this is the first report of the 
generation of the corresponding o-quinodimethanes by extrusion of S@. T.-S. Chou, Reviews on 
Heteroatom Chem. 1993, 8, 65. 

Compound, yield %, m.p. OC: 9a, 72, 167-170; 9b, 75, 149-151; 9e, 93, 158-160; 9d, 72. 126-128; 
9e, 56, 200-203. NMR data for 9c: 61H (CDCl3) 2.57 (s. 3H, 2-U-X3), 2.80-3.54 (m, 6H. CH2 and 
CH). 3.96 (s, 3H. GCH3). 7.10-7.13 (m. 2H, Ar-H). 7.34-7.41 (m. 3H. Ar-H); 813C (CDC13) 20.6 (C- 
5), 25.8 (2-CH3). 31.1 (C-9), 39.V39.3 (C-5a/C-8a), 53.9 (GCH3). 110.7 (C-4a). 126.2, 128.6, 129.1, 
131.6 (NPh). 163.4 (C-9a), 166.0/166.1 (C-2/C-4), 177.5/177.8 (2 x C=O). Other adducts show 
analogous NMR spectra. 

10 Typical conditions: the sulfone (1 mmole) and the N-phenylmaleimide (2 mmole) were heated in 
refluxing 1.2.4-trichlorobenzene (3 ml), under nitrogen atmosphere, for 3h. The work-up was by 
column chromatography on silica; the trichlorobenzene was removed with cyclohexane and the 
adducts were then eluted with a more polar eluent (dichloromethane/ ethyl acetate). 

11 Compounds 10 and 11 could not be assigned unambiguously. Isomer with higher Rf (Siti): m.p. 
148-151 OC, t3C NMR (CDC13) 20.8 (C-5). 25.9 (2-CHs), 34.9 (C-lo), 38.4/39.8/41.1/42.0 (C-6 to 
C-9), 54.0 (GCH3). 112.1 (C-4a), 126.3, 126.4, 128.3, 128.8, 129.0. 129.2, 131.4, 132.3 (2 x NPh), 
163.7 (C-lOa). 165.3 (C-2), 165.8 (C-4), 176.0, 176.7, 177.8, 179.1 (4 x C=O). Isomer with lower Rf 
(SiO2): m.p. 142-145 OC, 13C NMR (CDCl3) 20.3 (C-5), 26.0 (2-CH3). 31.3 (C-lo), 
39.5/39.6/39.8/42.0 (C-6 to C-9), 54.0 (OCH3), 112.2 (C-4a), 126.3, 126.4, 128.3, 128.9, 129.1, 
129.3, 131.3, 132.5 (2 x NPh), 163.1 (C-lOa), 165.5 (C-2), 166.0 (C-4). 175.9, 176.3, 176.6, 178.5 (4 
x C=O). 

12 The regiochemistry shown for 12 has not been confirmed and the cis and trans stereochemistry could 
not be assigned unambiguously. Isomer with higher Rf (SiO2): m.p. 159-162 OC, l3C NMR 
(CDCl3) 21.0 (C-5). 21.2 (Ar-CH3), 26.0 (2-CH3). 35.0 (C-lo), 38.5/39.9/41.2/42.1 (C-6 to C-9), 
54.0 (OCH3), 112.1 (C-4a), 126.2, 126.5, 128.9, 129.3, 129.7. 129.8, 131.5, 138.4 (NC&Is and 
NC&QCH3), 163.8 (C-lOa), 165.5 (C-2), 166.0 (C-4). 176.2, 176.8, 177.8, 179.3 (4 x C=O). Isomer 
with lower Rf (Sia): m.p. 155-158 OC t3C NMR (CDC13) 20.1 (C-5), 21.1 (Ar-CH3). 25.9 (2- 
CH3), 31.2 (C-lo), 39.4/39.6/39.7/41.9 (C-6 to C-9), 53.9 (OCH3), 112.1 (C-4a). 126.0, 126.4, 
128.7, 129.1, 129.7, 129.8, 131.4, 138.3 (NC& and NC&$H3). 163.1 (C-lOa), 165.3 (C-2), 165.9 
(C-4), 176.0, 176.4, 176.5, 178.6 (4 x C=O). 
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