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Abstract: Bromocyclizetion of N-ellyl quinezoline derivatives with N-bromosuccinimide results in 
the formation of 2.3-dihydroimidezo[l,2-Elquinezoline derivetives. Substitution reections of the 
resulting angularly tricycles led to discover e novel potent entihypertensive agent. 

Quinazoline ring system constitutes a class of important entihypertensive agents. Recently, 

SGB-1534 2 end ketenserin3.4 heve been proved effective in lowering blood pressure ecting es e 

uf-antagonist end serotoninS2 entegonist respectively. This draws us much attention to the fact 

that such a smell chemically structurel chengs in the side chain between kstenserin and SGB-1534 

causes a quite different pharmacological mode of action. During the course of our synthetic studies 

on fused quinazoline ring system, it is of our considerable interest to synthesize the angularly 

tricyclic condensed quinezoline derivatives of the general structure shown in figure 1 which 

would possess e rigid structural feature necersery to eliat the biological ectivittes of both 

ketenserin end SGB-1534 end might provide e better binding to the receptor site. To our best 

knowle, these types of compounds heve not been investigated. This paper would like to describe our 

efforts towards the synthesis of the conformetionelly restricted enelogues of these two compounds. 

H H 

Ketanserin SGS-1534 

Figure 1: Conformationally rigid analogues of ketanserin end SGB-1534 

We thought that compound 4 ere the key intermediates toward the synthesis of target 

compound 3. It has been well documented that the helocyclizetion of the remoto functional group 

of the elkene Iced to various hetsrocycles.5 For example. halocyclizetions to lectams6, Iactoncs7. 

imidaxolinesg and dihydrothiezoles9 have been studied. We reeroncd that tn the cesc of N-ally I 

heterocycles such as 3-allyl-4-imino-quinezolin-2(1H)-one (&t). halocycltzatton can occur etther 

with nitrogen of 4-imino group participetion to afford angular 2-bromomethyl-2.3-dihydro- 

imidazo[l,2-g]quinezolin-5(6H)-one (4n) or with oxygen participation to form itneer 2-bromo- 

methyl-5-imino-2,3-dihydro-oxezolo[2.3-~quinezoline. Thus, compound h was prepared in 84 % 
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yield by an imltlal condensation of anthranilonitrile (b) with ally1 isocyanate and then rung 

closure of the resulting urea 2a. was effected by using ammoma bydroxldc. Compound h was 

subjected to bromocyclization with NBS in acetonitrile at room temperature and the solid was 

collected by 

CZN t x=c=N/\// i 
NH2 

I 

NH 

iii 

5 
H a, X=0; b, X=S 

a K 
Br 

1. r.t., 48 hours. neat 
ii. EtOH. NQOH. r.t., 1 hr 
iii. NBS, THF, r.t.. 25 min. 
iv. CH3CN. K2CO3, 78 OC, 13 ht 

Scheme 1 

filtration. The infrared spectrum of the product illustrated a strong ahsorption peak at 1687 (C=O) 

cm-l, indicating a carbonyl group exisiting in the molecule. Thus the structure of the product was 

assigned to be the angular et0 Instead of the linear tricycle. Subsequent treatment of h wlrh I- 

phenylpiperazine In acetonitrlle III the presence of sodium carbonate afforded 2-(4-phenyl- I- 
piperazinyl)methyl-2.3-dihydroimidazo[ 1,2-s]quinazolin-5(6H)-one (ml 1 in 76% ~leld (scheme 

1). Similarly, 3-allyl-4-imino-quinazolin-2(lH)-thione (a) was prepared In 44% ylcld hy a 

treatment of 1 with ally1 isothiocyanate and then ring closure of the resulting thioureldo & wllh 

ammoma hydroxrde. A treatment of & with N-bromoaucclnimide afforded 3-bromomethyl-2,3- 

dihydro-imldazo[1.2-dqumazolin-5(6H)-thione hydrobromide (&)I2 In 40% yield. No lmear sulfur 

tricycle was observed neither. Although the early lrterature 9 described that iodocycllzatron of N- 

ally1 tbioureas led efficiently to the formation of dihydrotbiazoles, however, the synthesis of 4.h 

was achieved through the 4-imino nitrogen addition to the ally1 group Instead of the participalron 

of nelghbouring 2-sulfur atom and the structure of & was confirmed by elemental analysis. I%- 

NMR and Mass spectral data. Substitution reactIon of compound jh u~tb I-pbra>lplprrazIne under 

above condition furnIshed 2-(4-phenyl-l-piperarinyl)methyl-2.3-d~bydr~~m~dazo[ 1,2-c] 

quinazolln-5(6H)-throne (&)I3 in 76% yield. 

To elaborate and study the hypotensive effect of the side chain at 3-posItIon of 2.3- 
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dihydroimidaxo[l,2-8JquinPtolin-5(6H)-one, N-ally1 amidino ruch as 4-allylamino-2-methylthio- 

quinaxoltne (lIJ was subjected to perform a bromocyclization with NBS as well. To test this 

possibility, 1 was treated with carbon disulfids in pyridine. following by methylation with msthyl 

iodide and then reacting with allylamine in stainless bomb at 130 Oc to give 4-allylamino-2-methyl- 

thioquinaxolino (8). Compound % was then treated with NBS under similar condition affording 3- 

CS2, pyridina 

NBS, CHJCN. 25 OC 

12 hr, 85% 

MeOH, NaON, 70 OC 

6 hi, 93% 

0 Scheme 2 1 

bromomcthyl-S-msthy1thio-2.3-dihydroimidazo[l.2-E]quinazolins (al4 in 85% yield. 3-(4-Phenyl- 

l-pipe~zinyl)mothy1-S-m~thy1thio-2.3-dibyd~-imidazo[l,2-~quin;rzolino (1p)ts was obtrinod by 

reacting 2 with 4-phenyl-1-piperazine.(scheme 2) When compound u). was heated to reflux in 

methanol in the presence of sodium hydroxide for 6 hours, 3-(4-phenyl-l-pipsrazinyl)-metbyl- 

2.3-dihydro-imidaxo[l.2-sJquinaxolin-5(6H)-one (U)t6 was obtained in 93% yield. 

In conclusion, a novel and efficient route to the synthesis of conformationally restricted 

analoguss of ketrnserin and SGB-1534 was dsvoloped. Those compounds showed very potent 

anihypcrtensive activity through mediattng the al-adrenoreceptor. Compound ia IS the most 

potent antihyportensivs agent with EDSO about 0.25 n&Kg and lasted more than 4 hours after 

intravanious administration to anesthetized rat. t7 The synthests of various heterocycles by this 

approach is under active investigation in our laboratories and the detailed SAR and 

pharmacological results will be publishad elsewhere. 
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Compound 4a: mp 213-214 Oc. JR (KBr): 1687 (C=O), 1625 (C=N/C=C) cm-t; 1H NMR (300 MHz, 
DMSO-d6): 6 3.67(m. 2H, CH2), 3.74 (q, lH, CH), 3.94 (t, lH, CH), 4.57 (m, 1H. =CH), 7.07 (q, ZH, Ar- 

H), 7.51 (t, lH, Ar-H), 7.78 (d. lH, Ar-H). 10.65 (I, lH, NH). 13C NMR (75 MHz, DMSO-d6): 6 47.80, 
64.16, 110.27. 115.13, 122.23, 125.80, 133.59, 139.97. 147.47, 153.98, 206.07. &gj_. Calcd for 
CllHlON30Br: C, 47.16; H, 3.59; N, 15.00. Found C, 47.09; H, 3.41; N. 14.90. 

Compound &z mp 257-258 Oc. ms:m/z 361 (M+). 1H NMR (300 MHz, DMSO-h6): 8 2.43-2.73 (m, 7H, 
CH2), 3.11 (t. 3H, CH2). 3.65 (q. 1H. CH). 3.91 (t. lH, CH). 4.41 (m, lH, CH). 6.75 (t, lH, Ar-H), 6.91 
(d, 2H. Ar-H), 7.06 (q. 2H. Ar-H). 7.17 (q. 2H. Ar-H), 7.48 (p. 1H. Ar-H). 7.78 (d, lH, Ar-H). 10.53 
(s, lH, NH). Atg& Calcd for C2lH23NSO: C. 69.78; H, 6.41; N, 19.38. Found: C, 69.79; H, 6.45; N. 19.37. 
Compound 4h: mp >300 oC. IR (KBr): 1660 (C=S), 1599, 1568 cm- l;lH NMR (300 MHZ. DMgGd6): a 
3.87-4.03(m. 2H, CH2). 4.54-4.73(m, 3H, CH & CH2), 7.66-7.71 (t, W. Ar-H), 7.97-8.02 (m, lH, Ar- 
H), 8.54 (d, lH, Ar-H). 9.80 (I, lH, NH), 10.50 (I, lH, NH). 13C NMR (100 MHz, DMSO-&j): b 35.42, 
42.58, 54.27. 112.08, 125.11, 126.85, 127.55. 137.00. 146.89, 155.25. 157.61.; ms:m/z. 297 (M++l). 295 
(M+-1). 216(M+-80). 202(M+-94). An& Calcd for CllHlON3SBrHBr (377.10): C. 35.04; H, 2.94; N. 
11.14. Found: C, 35.14; H, 3.01; N. 10.94. 
Compound 5h: mp 257-258 Oc. ms:m/z 361 (M+). 1H NMR (300 MHz, DMSOg6): 6 2.55-2.79 (m, 6H. 
3 CH2). 3.11-3.12 (m, 4H, 2 CH2). 4.12-4.16 ( m. lH, CH). 4.30-4.42 (m. 2H, CH2), 6.77 (t. lH, J=7.2 Hz. 
Ar-H), 6.92 (d, 2H, J=8.0 Hz. Ar-H). 7.17-7.30 (m, 4H, Ar-H). 7.53 (t. lH, J=7.4 Hz. Ar-H), 8.12 (d, 
lH, J=8.2 Hz. Ar-H), 11.04 (6. 1H. NH).l3C! NMR (75 MHz, DMSGd6): 6 29.43, 48.14. 51.91, 52.67, 

61.18, 115.33, 118.75, 124.75, 124.92, 125.60, 128.81, 132.41, 145.39, 150.86, 159.50, 179.22 (C=S). 
Compound 2: mp 162-163 Oc; 1H NMR (300 MHz, DMSO-&): 2.78 (s. 3H. CH3), 4.00-4.43 (m, 4H. 
2 CH7.). 5.45-5.49 (m, 1H. CH), 7.68-7.73 (m, 1H. Ar-H), 7.80 (d, lH, Ar-H), 8.06 (1, IH, Ar-H). 8.38 

(d, lH, Ar-H). 13C NMR (75 MHz. DMSO-&): 13.02, 35.80, 57.37, 59.08, 116.77. 124.98, 125.36. 

125.48. 133.06. 145.75, 152.63. 153.69. ms: m/z 310 (M+), 309 (M+-1). A&. Calcd for Ct2H12NaBrS 
(310.21): C, 46.46; H, 3.90; N. 13.55. Found: C, 46.60; H. 3.88: N, 13.70. 
Compound Ur: mp 133-134 eC; tH NMR (300 MHz, DMSO&): 2.48-2.52 (m, 2H. CH2), 2 58 (x, 3H. 
CH3), 2.68-2.72 (m, 4H, 2 CH2), 3.04-3.16 (m. 4H. 2 CH?), 3.89-4.08 (m. 2H. CH2), 4.48-4.55 (m. 1H. 

CH), 6.75 (t. lH, Ar-H), 6.73-7.84 (m, 9H, Ar-H). 13C NMR (75 MHz, DMSO&): 13.13, 48.13, 53.1 I, 
55.87, 58.81, 59.25. 115.35. 116.85, 118.79, 124.81. 125.18, 125.46, 128.87, 132.91, 145.99, 150.91. 
152.42. 154.11: ms: m/z 391 (M+). At&. Calcd for CggH2sNSS (391.51): C, 67.49; H, 6.43; N. 17.89. 
Found: C, 67.44; H, 6.48; N. 17.72. 

Compound l_k mp 252-253 eC; 1H NMR (300 MHz. DMSO-&: 2.49-2.84 (m, 6H. 3 CH2), 3.10 (m, 4H, 
2 CH2). 3.84-4.08 (m, 2H, CH2), 4.48 (m, 1H. CH), 6.75 (t, lH, Ar-H), 6.90 (m, 1H. Ar-H), 7.03-7.10 
(m. 2H. Ar-H). 7.16-7.21 (m. 2H, Ar-H), 7.47 (t, lH, Ar-H), 7.78 (d, 1H. Ar-H), 10.50 (s. lH, NH). 
13C NMR (75 MHz, DMSO-&j): 48.18, 53.25, 53.68, 58.44, 59.16, 111.54, 115.03, 115.29, 118.71. 122.15, 

125.56, 128.83, 132.99, 139.71. 148.10, 150.95, 152.49.; ms: m/z 361 (M+). Opal. Calcd for 
C21H23NSO (361.45): C. 69.78; H, 6.41; N, 19.38. Found: C, 69.78: H. 6.43: N. 19 33. 
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