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OXAZOLO[2.3-hlTHIENOPYRIMIDIN-5-ONE DERIVATIVES 

Mltsuo Suglyama. Toshlakz Sakamoto, and Hlroshl Fukumz' 

Medlclnal Chemistry Research Laboratories, Sankyo Co.,  Ltd., 

1-2-58 Hlromachl, Shlnagawa-ku, Tokyo 140, Japan 

Abstract---- Angular annelated trlcycllc oxazolothienopyrrmld~ne 

derlvatlves, 1.2-drhydro-5H-oxazo1012,3-b1 thleno [3,2-dl, [3,4- 

dl -, and [2,3-dlpyrlmldln-5-one (21, were prepared and evaluated 

for gastrlc antlsecretory actrvlty in pylorus-lrgated rats. 

The llnear annelated oxarolo[3.2-althlenopyr1m1d1n-5-one derlvatlves (11 were 

recently prepared and it was found that 1 exhlblted a potent gastric antzsecretory 

actrvity in the pylorus-ligated rats wrthout producing significant side- effect^.'^ 

In thls paper, we report the synthesis of the angular annelated oxazolol2.3- 

blth~enopyrlmidln-5-one derivatives (-1, which are compounds having novel 

heterocyclic rlng systems and posltlonal lsomers of linear annelated compounds 

(11. 

a : Thiophene Ring 
The oxazalol2.3-blthlenopyrim~dine derzvat~ves (2) were synthesized from amrno- 

thiophenecarboxylates (3) as follows. Dlrect 2-hydroxyethylatlon of amino moiety 

on 3 wlth ethylene oxide or ethylene chlarohydrine gave a mixture and only a trace 

of the pure product was isolated. A practical method for the preparation of 2- 

anllinoethanols was reported by Adams et a1.2 The synthesis of 7-(2-hydroxy- 

ethy1)thlenopyrlmidine derivatives ( e l  was performed by the Adams' method. 

Heatlng of 3a-c wlth 2-chloroethyl chloroformate in toluene gave 2-chloroethyl 
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a: R ? = H  c d: R,=Me. R?=H 
b: Rl=Ne e: R?=H, R2=Me 

f: R?=H, Rz=Ph 
g: R,:H, R?=H 
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Chart 1 

carbanate derrvatlves, whlch were hydrolyzed and cycllzed wlth ethanollc potassium 

hydroxide (KOH) to afford the thlophenecarboxyllc acid der~vatlves (4a-c). 

However. ~n the cases of S d f ,  2-(2-hydroxyethy1amln0~th10phene-3-~a~b0~y1ate 

derrvat~ves (9d-f, for example. Chart 2) were obtained as the malor products 

together wlth 4df. and no desired product (49) was formed owing to the lab~llty 

of 3 under these cond~tlons. The amldes were prepared from 4a-e by the 

1 )  CICOOCHtCHICl 

21 KOH / EtOH + MeqcOOEt 
NH, 

3 e - 4 e  - 9e - 

1 4 %  66% 

Chart 2 

formation of mixed anhydride wlth ethyl chloroformate followed by the treatment 

wlth ammonia. Heatlng of ia-e wlth ethanol~c KOH afforded the desrred 1-(2 

It 1s noteworthy that the reactlo" of 2-amlnothiophene-3-carboxam~des (-1' 
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wlth 2-chloroethyl chloroformate followed by the treatment wlth ethanol~c KOH gave 

l -  (2-hydroxyethyl) thieno [2,3dl pyrzm~dln-2.4 IlH.3H) -dlone derlvatlves (-1 In 

good ylelds (Chart 3). The chlarlnatlon of 6a-c,e,f wlth thlonyl chlorlde (SOClr) 

'ONH2 1 ) ClCOOCH2CH2C1 

21 KOH / EtOH 

10d-9 

Chart 3 

afforded the corresponding l ( 2 - c h l o r o e t h y l l t h ~ e n o p y r l m i d i n e  derlvatives I& 

1 in satisfactory yields, whereas. ~n the cases of m, the resinous 
products were formed. Therefore, these results led us to use mesyl substltuent 

(Ms) as a leavlng group znstead of chloro substituent. Thus, the angular 

annelated tricycllc products (2a-q) were produced successfully by the conversion 

of % znto mesylates (-1 fallowed by cycllzatron wlth 1.8-dlarabicyclo- 

[5,4,Olundec-7-ene (DBU) . 

The tricyclic compounds (2ac.e,f) were also prepared from 8a-c,e,f by the 

treatment wlth DBU. 

These angular annelated tricycllc compounds, 1.2-d~hydro-5H-oxazo10[2,3-b1th1en0~ 

pyrimidin-5-one derlvatives, have new heterocyclic rlng systems (Table 7 ) .  

Gastric antlsecretory actlvlty was determined in pylorus-l~gated rats. Most of 

these derlvatlves had moderate activities. Among them, showed a good result 

(80% Inhlbltion. 50rng/kq. 1. d.1. 

Further investigation on the pharmacological effects of these derlvatives is in 

progress. 

EXPERIMENTAL 

A11 melting points are uncorrected. Infrared spectra (1r1 were measured on a 
JASCO A-102 spectrophotometer. Nuclear magnetic resonance spectra (nmr) were 

recorded wlth a Varian T-60A (60MHzl or EM-390 (90MHz) Spectrometer and the 

chenlcal shlfts are expressed in ppm from tetramethylsllane as an internal 

standard. Mass spectra (msl were obtalned wlth a JEOL JMS-01SG or JMS-G300 mass 
spectrometer. Merck silica gel (Kieselgel 60 Art. 7734) was employed for column 

chromatography. 

3-(2-0xo-3-oxazolld~nylIthiophene-2-carboxyl1c Acid (4a) (General Procedure) 

A solution of methyl 3-amlnothiophene-2-carboxylate (&I (10.0 g, 63.6 mrnol) and 



2-chloroethyl chloroformate (11.8 q, 82.7 mmol) I" toluene (70 ml) was refluxed 

for 1 h and then the solvent was evaporated in vacuo. After additron of water to 

the residue, the crude 2-chloroethylcarbamate derivative was collected by 

filtratron and washed wlth water. The crystal was dissolved in ethanolic KOH 

[prepared from KOH (12.5 q, 189 mmol) and EtOH (250 ml)l and the whole was 

refluxed for 2 h. After evaporatlon of the solvent, the resldue was d~ssolved in 

water and washed wlth CH2Clr. The aqueous layer was acidlfled wlth 10% HC1, the 

preclpltated powder was collected, washed wlth water, and recrystalllzed from 

MeOH-AcOEt to glve & 17.8 g, 57%) as colorless needles. M s  (n/z) : 21 3 (M'). 

Other data are listed in Tables 1 - 6. 

Formation of Ethyl 2-(2-Hydroxyethylam1n0~-5-~ethylthiophene-3cabxylate (9e) on 

the Synthesis of 4e 

A solutlon of methyl 2-am~no-S-methylth~ophene-3-carboxylate (3.00 g, 

17.5 mmolj and 2-chloroethyl chloroformate (3.01 g. 21.1 anol) in toluene (20 ml) 

was refluxed for 1 h and then the solvent was evaporated to dryness. After 

addlt~on of water to the residue, the crude 2-chloroethylcarbamate derivative was 

collected by f~ltcatlon and washed with water. The crystal was dissolved in 

ethanollc KOH [prepared from KOH (2.54 g. 38.5 mmol) and EtOH (60 ml)l and then 

the whole was refluxed far 2 h. After evaporatlon of the solvent, the residue was 

dissolved in water and extracted with AcOEt. A residue obtained from the extracts 

was chromatographed on sillca gel and eluted with CHzClt-MeOH (97:31 to glve 

(2.67 g, 66%) as an oil. The aqueous layer was acidifled wlth 10% HC1 and the 

precipitated powder was collected. The crude product was recrystallized from 

M~oH-AcOE~ to afford (565 mg, 14%) as colorless prisms. e: Anal. Calcd for 
CtoHIrNO,s l/10H20: C.51.97; H.6.63; N.6.06; 5.13.87. Found: C.51 .83; H.6.66; 

N, 6.1 7; 5.14.1 7. Ir(CHC1,) : 1675crn-' . Nmr(CDC1,) 8 : 1 .30(3H, t, J=7.2Hz), 2.27 

(3H,drJ=1 .5Hz), 3.23-3.49(2H.m). 3.73-3.95(2H.m), 4.22(2H.q,J=7.2Hz), 6.67 (1H.d. 

J=1 .SHz), 2.55-2.90 and 7.23-7.73leach 1H.brI. Ms (m/z) : 229(M*). 

3(2-0xo-3-oxazo1idinyl)th~ophene-2-carboxanlde (5a) (General Procedure) 

To an ice-cooled solution of (4.59 g. 21 .5 mmol) and EtlN (2.61 g, 25.0 mmol) 

in CHIClr (130 ml) was added drapwlse ethyl chloroformate (2.57 g. 23.7 mmol) and 

the whole was stlrred for 30 mrn. Anhydrous ammonia was bubbled into the reaction 

mixture far 1 h under ice coollng and then the whole was stirred at room 

temperature for 2 h. After filtratlon, the flltrate was washed wlth water, dried 

over MgSO., and concentrated in vacuo. Recrystalllzation from MeOH gave % 
(3.23 g, 71%) as colorless needles. Ms (m/z) : 212 (M*). Other data are llsted in 

Tables 1 - 6. 
1 - (2-Hydroxyethyl) thleno I 3 . Z - d l  pyrlmidine-2,4 (1H, 3H) -dlone (6a) (General 

Procedure) 

A solution of 3 (3.50 g, 16.5 mmol) and ethanollc KOH [prepared from KOH 12.10 g. 
33.0 mmol) and EtOH (60 ml)l was refluxed far 1 h. After evaporatlon of the 

solvent, the residue was dissolved in water and washed wlth AcOEt. The aqueous 

layer was acldlfled with 10% HC1, the precipitate was collected by filtratlon. 

washed with water, and recrystalllzed from DM€ to glve (3.15 g, 90%) as 

colorless needles. Ms lm/z): 212 M *  Other data are llsted in Tables 1 - 6. 
I - (2-Hydroxyethyl) th~eno L2.3-dl eyrimidlne-2.4 (1H. 3H)dione (691 (General Procedure 

for 6d-f) 

A solutlon of 2-aminothiophene-3-carboxamlde' (-) (3.00 g, 21.1 mmol) and 2- 

chloroethyl chloroformate (3.02 g, 21.1 mmol) in toluene (35 m11 was refluxed for 

1 h and then the solvent was evaporated in vacuo. After addition of water to the 
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Table 1. Interrnedlates (w, Lad. u. w, and s) for 1 ,2-Dlhydro-5H 

oxazola c2.3-bl thlena 13.2-dlpyrln~din-5-ones (u) 0 

CONH, 

6a-b X=OH - 
4a-b 5a-b - 7a-b x=ons - 8a-b X=C1 - 

Analysis ( % I  
Compd. Yleld mp(T I Recryst. Formula Calcd (Found) 
No. R1 (81 solvent C H C1 N S 
4a H 57 185-188 MeOH-AcOEt C8H1NO4S - 45.07 3.31 6.57 15.04 

(decomp) (44.90 3.22 6.68 15.091 
Me 55 166-169 MeOH CgH9N04S 47.57 3.99 6.16 14.11 

(decomp) (47.74 3.98 . 6.28 14.08) 
5a H 71 145-147 MeOH - 45.28 3.80 

C8HgN203S (45.37 3.96 
13.20 15.11 
13.25 14.98) 

5b Me 77 195-197 MeOH - 47.78 4.46 
C9Hi0N2035 (47.74 4.45 

12.38 14.17 
12.30 14.29) 

6a H 90 259-262 DMF - C8H8N203S 45.28 3.80 13.20 15.11 
(45.19 3.82 13.17 14.87) 

6b Me 97 >300 - DMF C9HI 0N2O25 47.78 4.46 12.38 14.17 
(47.82 4.45 12.30 14.00) 

7.3 H 84 169-171 DMF-MeOH CpHiON2O5S2 37.23 3.47 - 9.65 22.09 
(decamp1 (37.22 3.b0 9.50 22.071 

7b Me 75 178-179 DMF - CIoH1 2N205S2 39.47 3.97 9.20 21 .07 
(decompl (39.25 3.92 9.23 21.33) 

8a H 82 241-244 DMF-MeOH C8H,N202C1S 41 .66 3.06 15.37 12.14 13.90 - 
(41.77 3.25 15.12 12.41 13.65) 

8b Me 82 239-241 DMF-MeOH C9H9N202C1S 44.18 3.71 14.49 1 1  .45 13.10 - 
(44.00 3.79 14.49 11.39 13.051 

Table 2. Spectral Data Eor w, s. u, 3, and 

Compd. Ir (KBr) Nmr (DMSO-d,) 
NO. ~ ( c m - t l  8 ( P P ~ )  .J (Hz) 
4a 1710. 1680 - 3.91 -4.08 (2H.m). 4.37-4.53 (2H.m). 7.27 and 7.86 (each 

1Hrd,J=5,4) 
4b 1720(sh), 1710 2.47 (3H.S). 3.89-4.07 l2H.m). 4.35-4.54 (2H.m). 7.03 - 

(1H.s) 
58 1755. 1660 - 3.81 -4.1 7 (2H.m). 4.30-4.65 (2H.m). 7.22 and 7.70 (each 

lH.d.J=5.21, 7.31-7.60 (2H.br) 
5b 1759, 1656 - 2.43 (3H.s). 3.86-4.02 (2H.m). 4.35-4.51 (2H.m). 6.96 

(1H.s). 7.1 7-7.65 (2H.br) 
6a 1680 - 3.54-3.82 (2H.m). 4.05 (ZH,t,J=5.4), 4.85 (1H.t,J=5.7), 

7.33 and 8.11 (each 1H.d,J=5.7), 11.30-11.43 (1H.br) 
6b 1677 - 2.53 (3H.s). 3.49-3.78 (2H.m). 3.99 (ZH, t,J=S.l), 4.82 

(lH,t,J=S.II). 7.11 (1H.s). 1 1  .28-11 .58 (1H.brI 
7a 1683, 1668ish) 3.12 (3H.s). 4.21-4.58 (4H.m). 7.36 and 8.16 (each 1H.d. - 

5=5.41, 11.50-11.77 (1H.br) 
7b 1693, 1689 - 2.55 (3H.s). 3.13 (3H.s). 4.1 5-4.55 (4H.m). 7.1 3 (lH,s), 

1 1  .42-11 .59 I1H.br) 
8a 1690, 1660 - 3.88 (ZH, t, J=6.2), 4.34 (2H.t. J=6.2), 7.43 and 8.1 6 (each 

lH.d,J=5.7), 1 1  .41-11 .85 (1H.br) 
8b 1687 - 2.55 (3H.s). 3.87 (2H. t. J=6.31, 4.29 (ZH, t,J=6.31, 7.20 

(1H.s). 11.32-11.10 (1H.br) 

residue, the preclprtate was flltered and washed wlth water. The crystallzne 

product was dissolved in ethanolzc KOH [prepared from KOH (2.78 g, 42.3 mmoll and 

EtOH (45 m1)I and the whole was refluxed for 2 h. After evaporation of the 

solvent, t.~e resldue was d~ssolved in water, and washed w ~ t h  AcOEt. The aqueous 

layer was acldrfled wlth 108 HC1, the precrpltate was collected, washed w ~ t h  

water, and recrystallized from MeOH-AcOEt to afford % (0.38 g, 8%) as colorless 

needles. Ms (m/z): 212 M I  Other data are l ~ s t e d  in Tables 5 - 6. 
2- (1,2,3,4-Tetrahydra-2,4-d10xothleno ~ 3 , 2 - d 1 p y d - 1 - 1 t h 1  methanesulfonate 

(la) (General Procedure) 



Table 3. Intermedrates (&, %, %, &, and &I for 1.2-Dlhydro-5H-oxazolo[2,3- 

bl thleno 13.4-dl pyilmld~n-5-ones (&I sc a s z C o N H 2  22 cJ$x 
0 0 C x  

6c X=OH - 
4 c - 5C - 7c X=OMs - 

8" x=c1 - 

Analysis ( % )  
compd. Y ~ e l d  mp(( 1 Recryst. Formula Calcd (Found) 
NO. ( % I  solvent C H Cl N S 
4c - 42 21 3-21 6 MeOH-AcOEt C8H1NO45 45.07 3.31 6.57 15.04 

(decompl (44.98 3.25 6.53 15.131 
5" - 59 162-165 MeOH C8H8N203S 45.28 3.80 13.20 15.11 

(45.36 3.74 13.23 15.071 
6 c - 87 227-231 DMF C8H8N203S 45.28 3.80 13.20 15.11 

(45.07 3.88 12.99 15.021 
7c 75 158-159 DM€-MeOH CgHi oN20552 37.23 3.47 9.65 22.09 - 

(decompl (37.18 3.52 9.70 22.411 
8c - 63 186-190 DM€-MeOH C8H7N202C1S 41 .66 3.06 15.37 12.14 13.90 

(decompl (41.50 2.94 15.53 12.20 13.771 

  able 4. Spectral Data for &, *, &. 2, and & 
Compd. Ir ( K B r )  Nmr (DMSO-drl 
NO. ~r(cm-'1 8 (ppm). J (Hz1 
4c 1677, 1648 3.80-3.96 (2H.m). 4.35-4.51 (2H.ml. 7.64 and 8.29 (each - 

lH,d,J=3.6), 1 1  .92-13.67 (1H.brl 
5c 1720, 1675 - 3.82-3.99 (2H,m), 4.33-4.47 (2H.m). 7.57 and 8.05 (each 

lH,d.J=3.6), 6.89-7.92 (2H.brI 
6c 1694, 1677(sh) 3.53-3.81 (2H,m), 3.96 (2H,t,J=6.21, 4.78 (1H.t,J=4.1), -- 

7.17 and 8.42 (each lH,d.J=3.01, 1 1  .01-11 .37 (1H.br) 
7c 1701, 1690 - 3.1 3 (3H.s). 4.1 3-4.60 (4H.m). 7.25 and 8.1 3 (each 1H.d. J =  

3.31, 11.20-11.47 11H.brl 
8c 1697, 1640 (sh) 3.87 (ZH, t, J=6.5], 4.25 (2H. t,J=6.51, 7.31 and 8.47 (each - 

lH,d,J=3.01. 1 1  .12-11 .52 IlH.br1 

  able 5. Intermediates (4d-f, 5d.e. 6d-g. 7d-g, and Be.fl for 1.2-Dlhydro-5H- 

oxazolo c2.3-bl thiena 12.3-dl p y r ~ m 1 d z n - 5 0 n  (-1 

..&:"" ..*HZ a 
0 

"3 X o  
0 6d4 

7d4 
C x  

4d-f - 
Analysls ( $ 1  

Compd. Yleld np(C1 Recryst. Formula Calcd (Found1 
NO. R? R~ (%I solvent C H C1 N 5 
4d Me H 9 153-156 MeOH - CgHgN04S 47.57 3.99 6.16 14.11 

(decomp) -AcOEt (47.50 3.73 6.26 13.92) 
4e H Me 14 170-173 MeOH - CgH9N04S 47.57 3.99 6.16 14.11 

(decomp) -AcOEt (47.42 4.00 6.16 14.14) 
4f H Ph 6 187-190 MeOH - C14HI 1 N 0 ~ 5  58.1 2 3.83 4.84 1 1  .08 

(decompl -AcOEt (57.92 3.87 4.93 11.331 
5d Me H 36 155-157 MeOH - CgHION203S 47.78 4.46 12.38 14.17 

-AcOEt (47.93 4.37 12.36 14.00) 
5e H Me 50 134-136 MeOH - C9Hl O N ~ O ~ S  47.78 4.46 12.38 14.17 

-AcOEt (47.77 4.38 12.38 14.211 
6d Me H 54 ')228-230 DM€ C9Hl~Nz03S 47.78 4.46 - 12.38 14.17 

(491bl (47.53 4.48 12.12 14.081 
6e H Me 70 a )  257-259 DMF 47.78 4.46 - 

C9H'0N203s (47.75 4.44 
12.38 14.17 

(731b) (decompl 12.40 14.091 
6f H Ph 54 '1 234-237 DM€ Cl4HlpN2O3S 58.32 4.20 - 9.72 11.12 

ldeconpl (58.15 4.11 9.75 11.311 
Q H H 8 206-210 MeOH 45.28 3.80 

C8H8N203s 145.30 3.75 
13.20 15.11 

(decomp) -AcOEt 12.97 14.84) 
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Table 5. (contlnuedl 

Analysrs (81 

Compd. Yleld mp(t ) Recryst. Formula Calcd (Found) 
No. R+ Rt (%I solvent C H Cl N S 
7d Me H 82 173-175 DMF-MeOH C10H12N205S2 39.47 3.97 - 9.20 21 .07 

(decamp1 (39.46 3.99 9.28 20.86) 
7e H Me 82 190-191 DMF-MeOH CioH12N20552 39.47 3.97 - 9.20 21.07 

(decompl (39.52 3.72 9.33 20.89) 
7f H Ph 48 173-176 DMF-MeOH C15HllN205S2 49.17 3.96 - 7.87 17.16 

(decomp) - l/IODMF (49.15 3.68 7.92 16.871 
H H 44 175-178 DMF-MeOH CgHl0N2O1S2 38.08 3.91 10.31 20.54 

(decompl 3/10DMF (37.93 3.68 10.01 20.701 
8e H Me 82 259-261 DMF C9HgN2O2C1S 44.18 3.71 14.49 1 1  .45 13.10 - 

(decomp) (44.18 3.92 14.30 11.60 13.081 
8f H Ph 63 251-252 DMF-MeOH C14HllN202C1S 54.81 3.61 1 1  .56 9.13 10.45 - 

(decomp) (54.84 3.51 71.24 9.42 10.27) 
a) Yleld from 10. blYleld obtalned from 5 is shown in parentheses. 

  able 6. Spectral Data for 4d-f, 5 d s .  *. M, and Be.f 
Compd. Ir (KBrl Nmr (DMSO-ds) 
N o  ( c m - ' I  h (ppml , J (Hz1 
4d 1724, 1679 - 2.28 (3H.d. J=1 .51. 3.85-4.03 (2H.m). 4.37-4.55 (2H.m). 

7.10 (1~,d.J=1.5). 1 1  .lo-12.77 (1H.brl 
4e 1725. 1694 2.39 (3H.d. J=1 .5), 3.86-4.07 (2H.m). 4.34-4.56 (2H,n), - 

7.01 (lH,d,J=l .51 
4f 1721, 1690 - 3.97-4.1 5 (2H.m). 4.44-4.60 (2H.m). 7.38-7.80 (6H.m) 
5d 1750(sh), 1733 2.18 (3H,d,J=1 .81, 3.95-4.13 (2H.m). 4.38-4.56 (2H.rn1, - 

1661 6.95 (lH,d,J=I .El. 7.27-7.87 (2H.brI 
5e 1748, 1669 - 2.38 (3H.d. J=1 .2). 3.87-4.02 (2H.m). 4.33-4.50 (2H.aI. 

7.00 (l~,d.J=l .21, 7.10-7.87 (2H.brI 
6d 1708(sh), 1680 2.35 (3H,d,J=l.51, 3.53-4.05 (4X.mI. 4.96 (1H.br t,J=5.9) - 

6.77 (lH.d.J=l .5), 1 1  .16-11 -48 (1H.brI 
6e 1693, 1683 - 2.40 (3H,d,J=l .2], 3.52-3.98 (4H.m). 4.97 (1H.br t,J=5.41, 

6.90 (lH,d,J=l .2). 1 1  .IS-11 .48 (1H.br) 
6f 1694 - 3.62-4.10 (4H.m). 5.04 (lH,br t,J=5.7). 7.31-7.81 (6H.m). 

1 1  .47-11.66 (1H.br) 
69 1702. 1666 3.57-4.04 (4H.m). 7.23 (2H.sI. 4.77-5.23 and 1 1  .33-11 .59 

1644 (each 1H.brl 
7d 1708, 1698(sh) 2.36 (3Hrd,J=1 .81, 3.15 (3H.s). 4.16 (2H.br t,J=S.l 1 ,  - 

1677 4.52 (2H.br t,J=5.1], 6.82 (lH,d,J=l .a), 1 1  .31-11 .55 (1H. 

To an lce-cooled mixture of % (1 .82 9, 8.58 mmoll ~n pyrid~ne (15 mll was added 

dropwrse methanesulfonyl chlorlde (0.86 ml, 11.1 mmol) with stlrring and then the 

whale was st~rred at room temperature for 1 h. The reaction m~xture was poured 

into ice-water, the precipitate was collected, and washed w ~ t h  water and acetone. 

Recrystallizatzon from DMF-MeOH gave 3 (2.08 g, 84%) as colorless needles. Ms 

(m/~): 290 ( Other data are llsted in Tables 1 - 6. 
1 - (2-Chloroethyll th~eno I3,2-dl pyrlm~dine-24 l H 3 H  d i n  (8a) (General Procedure1 

To a mixture of a (1 .50 g. 7.07 mmol) and pyridlne ( 1  .68 q, 21 .2 mrnol) in CHCl, 

(30 ml) was added dropwise SOClr (3.1 ml. 43.0 mmal) , and the whale was refluxed 
for 1 h. After cooling, the preclpltate was collected by flltratlon and washed 

with CHCI,. Recrystallizatlon from DMF-MeOH afforded fi (1 .34 9, 82%) as 

colorless needles. Ms (rn/zl: 230(M*). Other data are llsted in Tables 1 - 6. 
1.2-Dlhydro-5H-oxazolo [2,3-bl thleno [3,2-dl p y i m d n - 5 - o n e  (2a) (General Procedure] 

Method A-----To a suspension of & (186 mg, 0.64 mmol] in EtOH (5 ml] was added 

DBU (99 mg, 0.65 mmoll and the whole was atirred at room temperature for 2 h. 



Removal of the solvent in vacuo gave an orly resldue, whrch was chromatographed on 

alllca gel and eluted wlth MeOH-CHtCl, 1 : 9  Recrystalllzatlon from DM? 

afforded a (98 mq. 78%) as colorless needles. Ms (m/zl: 194(M*). Other data are 

llsted in Tables 7 and 8. 

Method B-----To a suspensron o f  g (262 mq, 1 .14 mmall In EtOH (10 mll was added 

DBU (170 mg, 1.12 mrnol) and the whole was refluxed for 15 mln. Concentration of 

the solvent rn vacua gave an oily res~due, whlch was chromatographed on silica gel 

and eluted wlth MeOH-CH2Clr I 1  :I91 to afford 2a (177 mg. 79%). 

Table 7. 1,2-Dihydro-SH-oxazolo[2,3-blthienopyrlmldln-5-one Derivatives (Za-ql 

R4dA dA R2wlo 
LfO b0 u 

Za-b 2c - - Zd-g 

Analysls 1%) 
Compd. Yleld mp(C I Recryst. Formula Calcd (Found) 
No. RI R2 181 solvent C H N 5 
2a H 78(791a) >300 DMF - C8H6N2025 49.48 3.11 14.42 16.51 

(49.68 2.99 14.58 16.671 
2b Me - 76 (871') >300 MeOH C9H8N202S 51 .91 3.87 13.45 15.40 

(51 .71 3.76 13.49 15.471 
2c 76(571a) >300 DMF-MeOH C8H6N202S 49.48 3.11 14.42 16.51 - 

(49.36 3.06 14.47 16.771 
2d Me H 87 - 286-290 MeOH C9H8N2O2S 51 .91 3.87 13.45 15.40 

(decompl (51 .67 3.74 13.57 15.701 
2e H Me 60(53)") >300 MeOH C9H8N202S 51 -91 3.87 13.45 15.40 

(51.79 3.69 13.54 15.14) 
2f H Ph 67(351a) 255-260 MeOH C I ~ H I O N ~ O ~ S  60.86 3.89 10.14 11.60 - 

(decompl 1/3H20 (60.67 3.97 10.10 1 1  .691 
a H H 7 1  >300 DMF C8H6N202S 49.48 3.11 14.42 16.51 

(49.33 3.06 14.38 16.29) 
a) Yleld obtained from 8 is shown in parentheses. 

Table 8. Spectral Data for a 
Conpd. Ir (KBr) Nmr (DMSO-dsl 
NO. v (cm-' I 3 (ppml, J (Hz1 
2a 1653, 1607 - 4.30-4.60 (2H.m). 4.68-5.00 (2H.m). 7.33 and 8.03 (each 

lH,d.J=5.71 
2b 1643, 1604 - 2.57 (3H.s). 4.25-4.48 l2H.m). 4.65-4.93 (2H.m). 7.07 

(1H.s) 
2c 1582 - 4.1 6-4.41 (2H.m). 4.64-4.92 (2H.mI. 7.35 and 8.32 (each 

1Htd.J=3.O1 
2d 1593 - 2.20 (3H,d,J=1 .81, 4.1 8-4.46 (2H.m). 4.55-4.92 (2H.m). 

6.89 (lH.d.J=l .81 
2e 1641 - 2.48 (3H.s). 4.24-4.52 (2H.m). 4.72-5.00 (2H.m). 7.02 

(1H.s) 
2f 1600 4.27-4.55 (2H.m). 4.69-4.97 (2H.m). 7.32-7.83 (6H.m) 

1783, 1680 4.25-4.50 (2H.mI. 4.74-4.92 (2H.m). 9.31 (2H.s) 
1643 
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