
lNTRAMOLECDL.AFt REACTIONS OF a-AZIDOCINNAMATES 
WtTH I-SUBSTITW’ED LB-DIENES 

Scheme 2 

R 

A: PhQP=CH-CR’=CHR’, THF. rt: B: 1. n-BuLi,T”F.hexnnF. -,B”C; 2. DMF. -7FC + ti. 
3. NH4CI.H20: C: N.$H2COOM~.N~OM..M.0H. 0-C -, rt. 
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Table 1: rkrivatives 9 - 14 and yield of products 14 

Entry Drrivauve 

9 - I4 R R2 R’ X 

1 I i( H H H 

14 Yield (X) 

I? 

b ClMe H Me hb 

c H -@x,1,- 7 

d H H Pb II 25 

c H H p-M&phenyl “Me 38 

f H H p-NOt~phenyl NOp 4s 

i: Ii ” p-NMe,-phanyl NMe, 60 

It OMe H Ph H 53 



141, 

Refluxing a solution of vinylazidcs 9 in dry xylenes (0~03 Ml for one hour, removal of the so,- 

vent and scparnGon of the producls by column chromatography (silica ge,,E,OAc ,hexa,,es, yields rbe 

new 7-carbomethoxy-8.9-benro-6-aza-bicyclol3.2.2l~~~n-3.6,8-t~i~~~~ 14 ;’ see Scheme 4. Table 1. 

,n contrnst to examples reported carlier.z the thermolysis of the new vinylazides 9. with 

4-substirured o-butadienyl side chains. does t,nt @vr iwquinolines and 3H~henzazepines in ,so,ab,e 

yield. except for 9b; see Tnblc 1, entry 2. ‘fhe nlkyl-suhst.itul.rd dwiva~vrs 9b.c react to 14 in only 

poor yield. Other prod”cts could noi be idrnlified. The yield of the desired product 14 Increases 

when subsriluents such ns pbenyl. p-Me”-pheny,-, p-NMe2-phcny, <n ,rvN‘,-phmy,. which can stabilize 

B positive or nc@ive charge. are placed in Lhe 4-position of the butadienr side chain: see entry 4 8. 

This can be explained by assuming Lhn,, Ihe formation of 14 irwol~es the dip&w inermedlates Il. 12 

,,,,d 13. raher lhnn divinyl-aziridinr LO. hr,duct,s 14 could be fwmrd from the 2.3.cis-divinyl-aziridine 

part of 10 by 3-aze Cope rearran~rmrn, thruugh rhe boat-like transition state 10’. But intermediate 10 

would also give rise to the formation of l-ally,-isoquinolir~rs and 2-vinyl-3H-hrnzazt?pi”~s by a ,.Z- 

li-shift.“‘2 Since this is not observed for derivatives 9d h. we assume that the vinylnitrene, formed 

from the vinylazide by thermolytic loss of N2, adds t” the nrthrr dnuhlr how, t.hrrrugh one of its 1.3~ 

dip&r resonance structures. to give the dip&r intermediares 11 or 12 sed,ilized by the p-X-phmy, 

suhrtiwent. The fact that derivaUve 9.9 with the more polarisable p-NMe;phcny, group gives a hiphn 

yield of 14 lhrm Ihr ,>-MrO-,~henyl drri~ntiw 9e is in accord with this assump~lon. 

The yield of producr 14 increases markedly when methoxy suhstituents are present on the are- 

matic ring of the azidocinnamatc; see entry 8 nnd ref. 2. Whether this is due to Ihe pan-Me0 group 

smbilizing the viny,nzide/viny,niLr~“~, or the other para-Me0 group that makes the diene side chain more 

rlecwon rich and at,rac,.i~e to ,.he e,ecw<~,,,hi,ic vinylnitrrne, will be investigaled further. 

‘The configuration al C-2 of the 2-pheny, derivatives i4d - h has been assigned. as shown in 

Scheme 4. on the obsrrvarlon Ihat the ‘H nmr signal OS the ester-OMe group 1s shifted upfield by 

“3 ppm, which suggests that the phenyl group is placed above the ester group. This nssignmem 

has been confirmed by X-ray r,,wctwe analysis of derivative I4 h: see Scheme S.6 A likely reaction 

pathway to those structures is shown in Scheme 4. 

SChmeS 

X-ray Str”cr”re of 14a 
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The parent o-buradienyl a-azidocinnamate 9% having no additional substiruent, gives, under the 

same rr~ction conditions. a mixture of four separable products. In addition to I-ally,-3-carbomerhoxy- 

isoquinolinc (TX). formed from iOa by a 1.2~H~shift. and pruduct 14a (16%. see also ref. 2,. 3-carbo- 

methoxy-isoquinuline (Z). possibly from intermediate 11 by cleaving Ihe 3-carbun sldr chain, and product 

1s (9%) are isolated~ This new 1 ~ztl 2 cn~bomrthoxy~7.8~brnzo~tricyc,~I4.3.0.02,91non~~4.7~diene I.9 is 

possibly formed from lOa by R radical pathway. as shown in Scheme 6. 

Scheme 6 
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A,, new compounds were fully characterized by spectroscopic means. 

Data for compound 1s: m.p. 93 OC. IR (CCI,) Y,,)ay: 303”. 2941, 2849, 1740. ,720, ,474. ,440, 

,379. ,362. 1271 cm-l: W (M&H): i,n,,: 208 (15770,. 232 sh ~5500,. 26, (1320, nm k,: ‘H-mm (400 

MHz, CDCIJ &(pprn): 7.34 ,d. 5=6.8 Hz. I HJ. 7.25 (1, .,.7.3 Hz. I H), 7.19 IL, 5=7.3 Hz. I HI. 6.98 
cd. 5=7.3 Hz, 1”). 6.44 Udd, .I+.5 Hz, 7.9 Hz. 1.2 Hz, 1 H. H”1, 5.96 tddd. 5=&S Hz. 6.3 Hz. 2 Hz. 

I H. H’). 4.59 (d. J=7.9 Hz. f H, H’l. 3.9, ,s. I H, H?. 3.85 (dd. 5=16.3 Hz. 6.3 Hz. 1 H. 1 H?. 

3.77 Is. 3 H,. 2.22 (ddd, J-16.1 Hz. 6.1 Hz. 1.2 Hr. , ,I, II”); “C-mm (100.6 MHz, CDCIJ S(ppm): 

171.6. 143.7. 137.2, 129.9, 128.9. 128.0, 126.6, 124.8, 124.7. 53.4. 53.1. 52.6. 42.6. 39.2; MS (70 rv) 

m/e t‘): 227 (11. M’L 196 (31. I69 (14). 168 ~1001, 141 (,4) IlS (14). 97 (5): Elemental analysis: 

C,,H,,NO, : cnlculatcd: C 73.99. H 5.77. N 6.16: found: C 73.61. H 5.70, N 6.19; 

Crystal Data for compound l4a at ~95 =‘C: C,,H,,NO*. M = 227.3, monoclinic. PZ1/n. a = 614.412,. 

b = 2388.1(9), c = 809.4(3) pm, B = 99.95(Z)-. ” = ,.,697 ,m3, Z = 4, D, = I.290 MI( m?, XLMo 

Kir, : 71.069 pm, v = 0.08 mm-‘, R = 0.037 for 1506 reflections ,’ lo(F). Crystal data for compound 

14h at -95 OC: C,,H,,NO; CIICI,. M = 482.38 monoclinic. PZ,/n. a = 1608.4(S). b = 646.1lZI. 

c = 2283.6(7) pm, fl = 106.21(2)-. V = 2.279 “n?, z = 4. D, = 1.407 Mg IL”, p = 0.43 InIl-‘, R = 

0.037 for 3353 reflections :. 40,FI. Full derails of the ~truc,u,e de,ertinations have been deposi- 

ted at the Fachinformarionszenrrum Knrlsruhc. Gescllschaft fiir Wissenschaftlich~technische Inform 

matiun mbH. D-X,4 EBYrrlstrin-Lropuld1Ehafen 2, Federal Republic of Germany. Any request for 

this ma~eria, should quote a full lilerature citation and the ref’erence number CSD SSOSl. 
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