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Ab.trsct - A synthetic pathway to previously unknown trieyclicC1.5lknzothlazepim~ [t.5lbenzoxazeplnes. 

and [1.2.4loxadkolo[S.4-cl[l.4lben~~thlazlne via 1.3-dipolar cyclcaddddnion is described. 

Varlous 1,5-benzothhzsptnes such as dililazems. nictlarame. and tiazeslms possess coronary vessel dilating and antide- 

prsrslve acthlty, respectheb. fhsed on pravlovs resuns with benzodkcplne derhatha the ddhlon of a third ring to 

bond [dl  may be expected l o  enhance the acthlty or modify the acthlty profih. 

The present investgation dsds wlth the appllceblllty of 1.3-dipolar cyciosddnlons ar an access to such tricyclic rlnp 
2 systems. For rtaMlny reasons wa chore 1.5-knzothlareplm jg as dlpolarophlh. whlch was subjected to the reaction 

3 4 wlth benzonltrlb N-phsnylimlne and bmzonltrlh oxlde generated in sku from 2 and 5 . respacthdy, wlth trhthylunlm. 

The structures of the cycbadducts 3s and %were confirmed by elemental andysls, mass and nmr spectra. 



The ramovsl of the lmlne doubb bond due to the cycloaddnlon was revealed In the 'H-nmr spectra by a dlamagnetk 

shR of the signal of the methyl group adjacent to the benzothlazeplm nnrogsn l(s: CH3CJ:  2.37 ppm; 3s: CH3-C-3s: 

1.29 ppm; 5.: CH3C-3a: 1.27 ppm). Likewise. In the 13~-nmr spectra of the trlcycllc compounds the C-3. dgnd 

a x p r b n d  a sIml!ar shift (la: C-4: 173.38 ppm; 3s: C-3a: 87.60 ppm; 5.: C-3.: 99.38 ppm). Moreover. tha fixed 

conformation of the rssuhlng trkycllc ring systems caused a spin of the prwlous &-methylens singlet Into an AB-sys- 
1 tem In the H-nmr spectra of the reaction products. 

To wsluate the wlde appllcabillty of this reaction, both dlpoles were reacted In a slmllar manner wlth tha onygen contsln- 

Ing compound $ and the 1,4-b~1zothlazbe 66, rsspectlvely. Bmzonnrlle N-phenyllmlne only wnh & shaved reaction to 

glva 2. hereas  the benzonnrlle oxlde In both rsectlons gave the expected cycloadducts a and 1. 

EXPERIMENTAL 

All melthg points are measured wilh s Koflsr hot-stage apparatus and are uncorrected. Mass spcctra ware recordad 

on a Varlan MAT-311 Instrument (70 eV) and nmr spectra on a Bruksr AC 80 spectrometer using TMS as Inlwnal stan- 

dard In CDC13. 

General Procedure for the Formation of Trluolo-fused Heterocvcles 3a and 3b 

To a stirred solution of ? (10 mmoll and N-phenylbanzohydrazonlc acid chbrlde 12, 2.53 g. 11 mmoll In anhydrous THF 

1100 mi). a solution of trlethylmlns 11.10 g. 11 mmd) In anhydrous M F  120 mll was addd dropwlre over 10 man. After 

heating the mixture for 20 h, the solvent was evaporated under reduced pressure and the resldua was dispersed In 

ether (100 mi). Trbthylmlm hydrochloride was finered off, the soherd was removed in vacua and the rasldw was re- 

cryrtalllred. 

3.~~.S-Tetr&ydhydro-31),5,5-trImethyl-I,3dIph(1nyll1,2~4ltrl1~~I~l3~4dll1,5lbenzothbep(ne la)) :  & (2.05 g) afforded 

3.11 g (78%) of as white crystals; mp (from ethanol) 135'~; ms: m/z 399 IM*. 0.1). 384 10.6). 343 (0.8). 230 
1 (30). 194 (181, 91 (100); H-nmr: 8 1.29 (s, 3H. CH3), 1.46 Is. 6H. 2 CH3). 2.34 and 2.66 IAB-systsm. J = 14.4 Hz. 

2H, CH2). 6.87 - 7.61 (m, 12 H, aromat.), 7.84 - 8.01 (m, 2H, aromat.) ppm; %-nmr: 8 31.50 (3 CH3), 42.18 (CJ) ,  

53.32 (C-5). 87.60 IC-3.1. 113.45 - 134.70 117 C. arwnat). 143.35 IC-1 of N-phanyl ring). 148.28 IC-1) ppm; 

Calcd. f w  C25H25N3S: C. 75.15; H. 6.36; N. 10.52. Found: C. 74.91; H. 6.37; N, 10.49. 

3.3~C,5-Tatr&ydro-3a,5,5-trImethyl-1,3-dlphenyll1,2,4ltrbolol3,4dl1,5lbenzoxzplne 12): & 11.89 gl  afforded 

2.79 g 17%) of 2 as whne crystals; mp (from ethanol) 1 1 0 ~ ~ ;  ms: m/z 383 IM*. 81. 368 (40). 327 141). 194 156). 91 

1 (100); H-nmr: S 1.24 Is, 3H. CH3), 1.42 Is, 3H. CH3). 1.63 (8. 3H. CH3). 1.90 and 2.50 CAB-system. J 15.6 Hz, 2H. 

CH21, 6.89 - 7.50 lm, 14 H, armat) ppm; u. Cslcd. for C25H25N30: C. 78.30; H, 6.57; N. 10.96. Found: C, 78.12; 
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H. 6.63; N. 10.76. 

General Procedure for the Formatlan of Oxadkob-fu=d Heterocvcks 5% 5b. d 7 

To a stirred solutlon of 1 I10 mmol) or 6 (1.63 g. 10 mmol) and trbthyhmlne (1.01 g. 10 mmol) In anhydrous THF (80 

mi). s solution of benzohydroxlmlc .chi chlwMe (i. 1.55 g, 10 mmol) In anhydrous THF (20 ml) was added dropwlm mar 

20 mln at 0%. After stlrrlw at 0% for 2 h, the solution was allowed to stand at 20% for 16 h. The solvent was re- 

mwed under reduced pressure and the residua was dlasokad in dlchbromethans (100 ml) and water (30 mil. The orgs- 

nlc layer was separated. washed with water, drled wer Na2S04 and evaporated. The cruds product was recryrtalllzcd. 

4 , 5 - D l h v d r o - 3 s . S . S - t r i m . t h y l - p h e " y l - 3 ~  (&I: k (2 .05  g l  afforded 4.46 g 

(45%) of 5. as whits crystals; mp (from 80% elhsml) 119 - 121'~; ms: m/z 324 (MI. 14). 309 (8). 268 (79). 226 
1 (84). 225 (loo), 150 (181, 149 (52); H-nmr: S 1.27 1s. 3H. CH3), 1.42 (s. 6H. 2 CH3), 2.11 and 2.46 (AB-system, J = 

14.4 Hz, 2H. CH2). 6.71 - 7.54 (m. 9 H. eromst.) ppm; 13c-nmr: S 25.58 (CH3). 30.36 (CH3), 31.66 (CH3). 42.35 

(C-41. 53.56 (C-5). 99.38 (C-3s). 125.72 - 135.34 (12 C. eramat.). 154.41 (C-1) ppm; &@. Cdcd. for C19H20N20S: 

C. 70.34; H. 6.21; N. 8.63. Found: C. 70.34; H. 6.28; N. 8.41. 

4 . 5 - D l h y d r o - 3 s . 5 . 5 - t r i m e t h y l - 1 - p h a n y l - 3 1  (a): &S (1.89 g) afforded 1.82 g 

(59%) of as rhl te crystals; mp (from 70% ethanol) 1 0 4 ~ ~ ;  ms: m/r 308 (M*. 19). 293 (24). 252 (90). 210 (100). 
1 209 ( 551, 134 (311. 133 (23); H-nmr: 6 1.32 (8. 3H. CH3). 1.61 (8. 3H, CH3). 1.63 (8, 3H. CH3). 1.90 and 2.17 

(A8-system. J = 15.4 Hz. 2H. CH$. 6.87 - 7.54 (m. 9H. ammat.) ppm; '%-nm,: S 27.11 (CH3), 28.38 (CH3). 28.78 

(CH3). 46.31 (C-4). 78.23 (C-5). 99.04 (C-3s). 124.04 - 132.52 (12 C, aromst.). 155.62 (C-1) ppm; &. Calcd. for 

C19H20N202: C. 74.00; H. 6.54; N. 9.08. Found: C. 74.00; H, 6.65; N. 9.22. 

3a,4-Dlhydro-3a-methyl-l-phen~tl,2,4loxedlazobt5,4-cltl.4lbenzothlazlne (1): From 6 1.07 g (38%) of I were obtslnsd 
1 as whlte crystals; mp (from ethand) 214'~; ms: m/r 282 (Mf, 55). 163 (100); H-nmr: S 1.57 (s. 3H. CH3), 3.10 and 

3.57 (An-system, J = 13.5 Hz. 2H. CH2). 6.47 - 7.83 (m. 9H. arom.1.) ppm; &&I. Celcd. for C16H14N20S: C. 68.06; 

H. 4.99; N, 9.92. Found: C. 67.72; H. 5.11; N. 9.84. 
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