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Photolysis o f  N-alkyl-2,1-benzisoxazolium perchlorates in aqueous solut ion results in the format ion o f  3-acyl- or 
3-formyl-p-N-alkylaminophenols in excellent yields. Photolysis in methanol  gives 3-acyl- or 3- formyl -p-N-  a lky-  
lanisidines. Add i t ion  o f  inorganic salts t o  the aqueous solut ion leads t o  the  in t roduct ion o f  the salt anion i n t o  the 
aromatic ring, giving 5-substi tuted 2-N-alkylaminobenzaldehydes, -acetophenones, or -benzophenones. However, 
photolysis of N-adamantyl-2,1-benzisoxazolium salts in aprotic solvents results in a r i n g  expansion o f  the adam- 
a n t y l  moiety, y ie ld ing perhaps the  f i rs t  example of a stable 3-azahomoadamantyl carbenium ion. 

Recent emphasis on the photochemistry of nitrogen het- 
erocycles has prompted us to report our results on the pho- 
tochemistry of N-alkylated, 2,1-benzisoxazolium salts (1).1 

R2 
I a: I X- 

R, 
1 

R, = M e ,  Et, t-Bu, 1 - a d a m a n t y l  
R, = H, M e ,  p h e n y l  
X- = ClO,, FSO, 

While exploring the chemical reactivity of N-alkyl-3- 
methyl-2,1-benzisoxaolium perchlorates, we noticed that the 
salts acquired a dark-yellow to magenta color upon standing 
a few hours under normal fluorescent room light. The rate of 
color development as well as the hue was dependent upon both 
the N- and 3-substituents.2 Since the photoreaction rate ap- 
peared to be rapid, we decided to investigate the solution 

photochemistry of 1 and determine the structure of the cor- 
responding photoproducts. 

Ultraviolet irradiation of an aqueous solution of la (see 
Table I) with a 450-W Hanovia mercury lamp through a Pyrex 
filter quickly results in the rapid formation of a deep-yellow 
solution which upon basic workup yielded 82% of 2a (see Table 
11). Similarly, irradiation in the presence of inorganic salts 
yielded photoproducts containing the inorganic anion sub- 
stituted into the benzene ring of 2 instead of a hydroxyl group. 
Thus the addition of NaCl, NaBr, or KSCN to aqueous solu- 
tions of 1 results in the rapid formation of 4-substituted 2- 
acylanilines 2 (R3 = C1, Br, or SCN) as the major photoprod- 
u c t ~ . ~  Photolysis of 1 in methanol leads to the introduction 

R1 
2 

R, = C1, Br, SCN, OH, OR 
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Table I 

Haley 

Registry no. Cotnpd Rl R2 X % yield MP, "C hmaxH,O (In) 

63609-41-6 
63609-42-7 
6 3 6 0 9-44- 9 
31562-01-3 
63609-46-1 
63609-47-2 
63609-49-4 
63609-51-8 

l a  
b 

d 
e 
f 
g 
h 

C 

CH, c10, 

c10, 
CH, 

c10, 
c10, 

CH, 
C2-4 
H c10, 
C,H, c10, 

C6HS FSO, 
FSO, 

H 

Table I1 

89 
87 
56 
65 
70 
61 
88 
70 

152-153 335 (3.54)  
170 dec 372 (4.04)  
122 dec 
149 dec 278 (3.22)  
183 dec 335 (3.72)  
153 dec 373 (4.11)  
195 dec 335 (3.74)  
190 dec 375 (4.19)  

Photolysis 
Compda R, R2 R3 % yield (Para/ortho)b MpC solventd Registry no. 
-- 

63609-52-9 
62903-71-3 c1 74 52.1 

CH,O 100 (84/16)  66.0 CH,OH 63609-53-0 
136.0 H,O + KSCN 63609-54-1 SCN 72 

70 66.3 H,O + NaS 40166-68-5 Br 
63609-55-2 
63609-56-3 
63609-57-4 
63609-58-5 
63609-59-6 
63609-60-9 

61.5 CH,OH 63609-61-0 
63609-62-1 
63609-63-2 

20 1-Adamantyl C6H, CH,O 81 102.8 CH,OH 63609-64-3 

HO 82 136.0 HZO 
H,O + NaCl 

CH, 2a CH, 
2b CH3 CH, 
2c CH, CH, 
2d CH, CH, 

HO 74 (87/13)  161.4 HZO 
2e CH, CH3 
2f CH3 

HO 80 H,O 2h CH,CH, CH, 
2i CH,CH, CH3 CH,O 68 (83/17)  
2j (CH,),C H HO 78 86.3 H,O 

H CH,O 75 (88/12)  2k (CH,),C 
CH,O 69 (87/13)  
HO 63 98.0 H*O 

21 (CH,),C C6HS 
2m (CH,),C CH, 

C,H, CH,OH 
CH,O 87 (89/11)  125,0 69.8 

64.2 CH,OH 

62.4 CH,OH 

2n 1-Adamanltyl €4 CH,O 93 153.0 CH,OH 

2g CH, C6H5 

a Satisfactory elemental analyses obtained for all compounds (i'0.4%). Para:ortho ratio determined from NMR integra- 
tions. Melting point of para isomer. Twenty grams of inorganic salt was added to the aqueous solution (200 mL). 

of a methoxy group para to the nitrogen atom yielding 4-al- 
koxyl-2-acylanilines (2, RB = OR).5 The characterization of 
structure 2 rests on spectral and combustion analysis. The IR 
spectrum of 2 clearly shows the presence of an aryl ketone 
(aldehyde) and secondary amino groups. The NMR spectra 
of some of the crude photolysates indicated that the major 
product was 2, with 10-15% impurity also present. We suspect 
this impurity is the ortho isomer (R3 in position 6) based on 
its NMR spectrum. Recrystallization of crude 2 gave pure para 
isomer; however, we were not able to obtain a pure sample of 
the suspected ortho isomer free from the para isomer. The 
mass spectrum, however, was also consistent with the ortho 
isomer (same M+ and similar fragmentation pattern). Tables 
I and I1 illustrate the wide variety of 2,1-benzisoxazolium salts 
investigated and the corresponding photoproducts obtained 
along with their yields. 

A simple explanation for the formation of the observed 
photoproducts is first a heterolytic cleavage of the N-0 bond 
of 1 in the excited state, giving rise to an intermediate aryla- 
zonium ion. This ion then undergoes a nucleophilic attack by 
either solvent or added salt anion a t  the position para (fa- 
vored) or ortho to the nitrogen atom. The reaction path is il- 

lustrated in detail in Scheme I for 1,3-dimethyl-2,1-ben- 
zisoxazolium perchlorate. 

This mechanism is supported by the observation by Dop- 
pler and co-workers that irradiation of 3-methyl-2,l-benz- 
isoxazole in 98% sulfuric acid gives 2-acetyl-4-hydroxyaniline 
as the major photoproduct via an azonium ion.6 In strongly 
acidic solution, the 3-methyl-2,1-benzisoxazole is protonated 
completely and thus the protonated material behaves simi- 
larly to an N-alkylated benzisoxazolium salt. A comparison 
of the ultraviolet spectra of 3-methyl-2,l-benzisoxazole in 
sulfuric acid and 1,3-dimethyl-2,1-benzisoxazolium perchlo- 
rate in water confirms their similarity. When the photolysis 
is monitored by ultraviolet spectroscopy, the conversion of la 
to 2a appears to be direct (isosbestic points a t  363,298, and 
266 nm) without any absorption due to the proposed inter- 
mediate arylazonium ion. This apparent lack of absorption 
of intermediates might be due to an extremely fast reaction 
of the arylazonium ion with solvent. 

Evidence for an azonium ion intermediate was obtained 
from the investigation of the photochemistry of the N-ada- 
mantyl-substituted benzisoxazolium salts lg and lh. On 
photolysis in methanol solution and basic workup, lh yields 
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Scheme I 

I 
CH, 

I H I  
CH3 CH3 

two products in a ratio of 9:l. The major product was the ex- 
pected 2-N-adamantylamino-5-methoxybenzophenone (20); 
however, the minor product was shown by analysis to be a 
reduced derivative of lh having an empirical formula of 
C23H25N02. We assign structure 5 (Scheme 11) to this material 
on the basis of the following physical data. The yellow com- 
pound exhibited two carbonyl absorptions in the IR spectrum 
a t  1710 and 1620 cm-l. Its NMR spectrum shows character- 
istically a two-proton doublet of doublets (NHCH2CH) which 
collapses to a single doublet when treated with D20. These 
data along with the mass spectra and microanalytical results 
are consistent for structure 5. When the photolysis was re- 
peated in acetonitrile rather than methanol as solvent, a ma- 
genta colored isomer of lh was produced in quantitative yield. 
The magenta compound is produced directly from lh (isos- 
bestic points at  422, 337, and 274 nm). The NMR spectrum 
of the isolated magenta isomer indicated a loss of symmetry 
of the adamantane skeleton with two of the adamantane 
protons considerably deshielded relative to the others and spin 
coupled to only one other proton (Figure 1). However, the 
magenta isomer exhibited an IR spectrum quite similar to that 
of lh. Upon hydrolysis of the magenta isomer, a yellow com- 
pound was obtained which was identical with the minor 
component isolated from the photolysis of lh in methanol. 
These data along with the mass spectra and microanalytical 
results are consistent with structures 4a, 4b, or 4c, proposed 
for the magenta colored compound. 

The formation of 4 probably occurs from the arylazonium 
ion as depicted in Scheme I1 via a ring expansion of the N -  
adamantyl group reminiscent of the known carbonium ion 
reactions of adamantylcarbinyl systems which form 3-ho- 
moadamantyl derivatives.' Compound 4 can be considered 
as an azahomoadamantane carbenium ion 4b, and, as it might 
be expected, an adjacent nitrogen atom with its lone pair of 
electrons would stabilize such a homoadamantyl carbenium 
ion via resonance with a 3-azahomoadamantene structure such 
as 4a. Since 3-homoadamantene has been predicted to be a 
highly strained species comparable to a trans cycloheptene, 
we also considered 4c as a possible alternative s t r u c t ~ r e . ~ J ~  

In order to differentiate between the azahomoadamantane 
carbenium ion 4b and the benzoxazine 4c, the magenta com- 

I , 1 , , I I 
8 0  7 0  6 0  5 0  4 0  3 0  2 0  I O  00 

ppm ( 6 )  

Figure 1.60-Hz 1H NMR spectrum of 4. 

pound 4 was subjected to catalytic hydrogenation followed by 
acid hydrolysis. By our reasoning (Scheme 111) we expected 
the bicyclo[3.3.1]nonan-3-one 7 from the reduction-hydrolysis 
of 4c via the hemiaminal6. However, the reduction product 
8 from 4a or 4b would be inert toward hydrolysis and no ke- 
tonic products would be observed. Upon completion of the 
above experiment (reduction and hydrolysis of 4), only a single 
product was obtained which did not exhibit any carbonyl 
absorption in the IR spectrum. The mass spectrum, NMR, 
and combustion analysis of this product (see Experimental 
Section) are consistent only for structure 8 and not 7. This 
coupled with the fact that 2 equiv of hydrogen was absorbed 
during the reduction (4c to 6 would require only 1 equiv of 
hydrogen) leads us to conclude that structure 4c is not viable 
and the magenta compound is the first stable homoadaman- 
tane carbenium ion or perhaps a 3-homoadamantene 4a.9 
Work is currently in progress trying to synthesize 4a by a 
thermal route.1° 

Experimental Section12 
N-Alkyl-2,l-benzisoxazolium Salts. The following two proce- 

dures are typical. (a) 1,3-Dimethyl-2,1-benzisoxazolium Per-  
chlorate (1, RI = R2 = CH3, X = Clod). To a solution of 3-methyl- 
2,l-benzisoxazole (13.3 g) in diethyl ether (100 mL) was added methyl 
fluorosulfonate (12.0 g) in one portion. The reaction mixture was 
stirred for 1 h a t  room temperature. The precipitated white solid was 
collected, washed with diethyl ether, and then dissolved in a minimum 
amount of water. To this aqueous solution was added sodium per- 
chlorate monohydrate (15.0 g) dissolved in water (20 mL). A white 
crystalline solid precipitated immediately and was collected and 
washed with cold water. Recrystallization from hot water gave 21.9 
g (89%) of 1,3-dimethyl-2,1-benzisoxazolium perchlorate, mp 152-153 
"C (explodes at  154 "C): NMR (CD3CN) 6 7.8 (m, 4 H), 4.4 ( s ,3  H),  
3.0 (s, 3 H); IR (KBr) 1630,1500,1420,1090,765 cm-l; UV (HzO) 335 
(3.54), 201 (4.40) nm (log 6 ) .  

Anal. Calcd for CSHloClN05: C, 43.7; H,  4.1; N, 5.7. Found: C, 44.1; 
H, 4.0; N, 5.9. 

(b) N-tert-Butyl-3-methyl-2,1-benzisoxazolium Perchlorate 
(le). Nitromethane (20 mL) containing 3-methyl-2,1-benzisoxazole 
(13 g), tert-butyl alcohol (8 g) and 70% perchloric acid (16 g) was 
stirred a t  room temperature for 48 h. To the solution was added di- 
ethyl ether (200 mL), and the precipitated white solid was collected 
and washed with diethyl ether. Recrystallization from methanol gave 
N-tert- butyl-3-methyl-2,1-benzisoxazolium perchlorate (20 g): mp 
183 "C dec; NMR (CD3CN) 8 8.0 (m, 3 H), 7.4 (m, 1 H), 3.0 (s, 3 H), 
1.9 (s,9 H); IR (KBr) 1625,1450,1090,760 cm-'; UV (H20) 335 (3.72), 
268 (3.68), 205 (4.43) nm (log E). 

Anal. Calcd for ClzH16ClN05; C, 49.7; H, 5.6; N, 4.8. Found C. 49.4; 
H, 5.6; N, 5.1. 
N-Methyl-3-phenyl-2,l-benzisoxazolium Fluorosulfonate 

(lb): 87%; mp 170 "C dec; NMR (CD3CN) 8 8.0 (m, 9 H), 4.5 (s, 3 H); 
UV (HzO) 372 (4.04), 297 (3.65), 245 (3.70), 202 (4.40) nm (log c). 

Anal. Calcd for C ~ ~ H I ~ F N O ~ S :  C, 54.4; H, 3.9; N, 4.5. Found C, 54.6 
H, 3.8; N, 4.4. 
N-Ethyl-3-methyl-2,1-benzisoxazolium Fluorosulfonate (IC): 

56% mp 122-3 "C dec; NMR (CDsCN) 6 7.8 (m, 4 H), 4.8 (9, J = 7 Hz, 
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Scheme I1 

Scheme 111 

H -z 
? 

h u  
____) 

/&CN 

t 
3 , 

7 

2 H), 3.0 (s ,3  H), 1.5 (t, J = 7 Hz, 3 H). 
Anal. Calcd for C10H12FN04S: C, 46.0; H, 4.6; N, 5.4. Found C, 45.8; 

H, 4.4; N, 5.2. 
N-tert-Butyl-2,l-benzisoxazolium Perchlorate ( ldh4  mp 149 

OC dec; UV (H20) 278 (3.22), 242 (3.79), 210 (4.30) nm (log e). 
N-tert-Butyl-3-phenyl-2,l-bnzisoxazolium Perchlorate (If): 

61%; mp 153 "C dec; NMR (CD3CN) 6 8.0 (m, 9 H), 1.9 (s, 9 H): UV 
(HzO) 373 (4,11), 295 (3.85), 248 (3.90), 203 (4.41) nm (log e). 

Anal. Calcd for C17Hl&lNO5: C, 58.0; H, 5.2; N, 4.0. Found C, 58.2; 
H, 5.2; N, 4.1. 
N-Adamantyl-%,I-benzisoxazolium Perchlorate ( 1g):l1 88%; 

mp 195 "C dec; UV (CH2C12) 335 (3.74),282 (3.52), 273 (3.63) nm (log 
€1. 
N-Adamantyl-3-phenyl-2,l-benzisoxazolium Perchlorate  

(lh): 70%; mp 190 OC dec; NMR (CD3CN) 6 7.8 (m, 5 H), 7.4 (m, 4 H), 
2.5 (m, 6 H), 2.3 (m, 3 H), 1.8 (m, 6 H); UV (CH3CN) 375 (4.19), 295 
(3.87) nm (log e). 

Anal. Calcd for C23H24ClN05: C, 64.3; H, 5.6; N, 3.3. Found: C, 64.1; 
H, 5.4; N, 3.2. 

4c 
,-u 

CH3OH \ 

20 rv 

Photolysis of 2,l-Benzisoxazolium Salts. Typical Procedure. 
5-Hydroxy-2-methylaminoacetophenone (2a). A solution of 
1,3-dimethyl-2,1-benzisoxazolium perchlorate or fluorosulfonate (2.0 
g) in water (200 mL) was irradiated through a Pyrex filter with a 
450-W Hanovia mercury lamp for 15 min at room temperature. The 
solution was continuously purged with nitrogen gas during the irra- 
diation. The photolysis solution was then neutralized by the addition 
of saturated sodium bicarbonate solution (20 mL), followed by ex- 
traction with diethyl ether (2 X 100 mL). The organic phase was 
separated and dried over anhydrous potassium carbonate. Evapora- 
tion of the solvent under vacuum followed by recrystallization from 
carbon tetrachloride gave 1.1 g (82%) of 5-hydroxy-2-methylami- 
noacetophenone: mp 137 OC; IR (KBr) 3300,3220,1640,1600,1580, 
1530,1240,1220,960,915,850,820 cm-l; NMR (CDCl3) 6 8.0 (s, 1 H), 
7.0 (d, 1 H), 6.8 (d of d, 1 H), 6.4 (d, 1 H), 2.8 (s, 3 H); UV (CH3CN) 
410 (3.74), 258 (3.76) nm (log t) .  

Anal. Calcd for CgHloN02: C, 65.4; H, 6.7; N, 8.5. Found: C, 65.1; 
H, 6.6; N, 8.3. 

Photolysis of N-Adamantyl-3-phenyl-2,l-benzisoxazolium 
Perchlorate in  Acetonitrile. A solution of N-adamantyl-3-phe- 
nyl-2,1-benzisoxazolium perchlorate (2.0 g) in dry acetonitrile (300 
mL) was irradiated through a Pyrex filter with 3560 A Rayonette ul- 
traviolet lamps for 3 h. Upon evaporation of the solvent under vac- 
uum, a magenta colored salt was obtained (2.0 g) which was recrys- 
tallized from a mixture of methylene chloride-diethyl ether (1:l) 
yielding 1.9 g: mp 225 OC dec; IR (KBr) 2850,1620,1530,1485,1085, 
785, 750,715,690 cm-l; NMR (CD2ClZ) 6 8.0-6.9 (m, 9 H), 4.1 (d, J 
= 5 Hz, 2 H), 2.8-1.6 (m, 13 H); UV-vis (CH3CN) 518 (3.771, 323 
(4.15), 290 (3.84), 242 (4.20) nm (log c). 

Anal. Calcd for C23H24ClN05: C, 64.3; H, 5.6; N, 3.3; C1,8.2. Found: 
C, 64.1; H, 5.6; N, 3.2; C1,8.6. 

Hydrolysis of Photoproduct from N-Adamantyl-3-phenyl- 
2,l-benzisoxazolium Perchlorate (4 to 5 ) .  The solution of 4 (430 
mg) in methylene chloride (75 mL) was shaken with saturated sodium 
bicarbonate solution (25 mL) for 5 min. When the magenta color had 
faded to yellow, the methylene chloride layer was separated, dried 
(KzCO3), and evaporated under vacuum to yield a yellow oil (0.3 g) 
which refused to crystallize but was pure as determined by TLC (silica 
gel-chloroform): IR (liquid film) 3300,2875,1710,1630,1580,1510, 
1250,940,920,750,700 cm-1; NMR (CDC13) 6 9.2 (broad singlet which 
disappears with DzO, 1 H), 7.9 (m, 5 H), 7.0 (m, 4 H), 3.2 (d of d which 
collapses to single doublet with DzO, J = 6 Hz, 2 H), 2.8-0.9 (m, 13 
H); MS M+ 347; UV-vis (CH3CN) 395 (3.82) nm (log 6). 

Anal. Calcd for C ~ ~ H ~ ~ N O Z :  C, 79.5; H, 7.25; N, 4.0. Found C, 79.3; 
H, 7.2; N, 3.8. 

Reduction of Photoproduct from N-Adamantyl-3-phenyl- 
2.1-benzisoxazolium Perchlorate (4  to 8). To a well-stirred sus- 
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pension of prereduced platinum oxide under hydrogen gas a t  1 atm 
pressure is injected the magenta-colored photoproduct (430 mg) 
dissolved in methylene chloride (50 mL). The hydrogen uptake at 
room temperature ceases after approximately 2 h with 2.0 equiv of 
gas being consumed. The catalyst was separated and the filtrate was 
washed repeatedly (3X)  with sodium bicarbonate solution. The or- 
ganic layer was separated, dried (KzCO3), and evaporated under 
vacuum. The residue was recrystallized from pentane yielding 280 
mg (85%) of 8 as a slightly yellow crystalline solid mp 145-146 "C; IR 
(KBr) 3400,3000,2850,1600,1490,1440,1320,1080,760,735,720, 
690 cm-';NMR(CDC13)6 7.3 (m,5 H),7.2-6.4 (m,4 H),5.8(s , lH),  
3.4 (m, 2 H), 2.5-1.4 (m, 15 H); MS 333 (M+) (very weak), 332 (M+ - 
1) (very strong). 

Anal. Calcd for C23H27NO: C, 82.8 H, 8.2; N, 4.2. Found: C, 82.6; 
H, 8.0; N, 4.1. Stirring a solution of the above yellow compound in 2 
N hydrochloric acid at  60 "C for 48 h gave only recovered starting 
material with no indication of hydrolysis. 

Registry No.-4b, 63609-66-5; 5, 63609-67-6; 8, 63609-68-7; 3- 
methyl-2,1-benzisoxazole, 4127-53-1; tert-butyl alcohol, 75-65-0; 
3-phenyl-2,1-benzisoxazole, 5176-14-7; 2,1-benzisoxazole, 271-58-9. 
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A reinvestigation of the reaction of l-benzyl-3,4-dibromopiperidine (2) with the disodium salt of catechol (1) was 
made. cis- 2-Benzyl-1,2,3,4,4a,l0a-hexahydro[l,4]benzodioxino[2,3-c]pyridine (5), previously described by Coul- 
son2 and B e r t h ~ l d , ~  was formed along with a slightly greater amount of the undescribed cis-l-benzyl- 
1,2,3,3a,10,10a-hexahydro[l,5]benzodioxepino[3,2-~]pyrrole (4). A rationale in accord with previous observations 
on substitution reactions of 3-substituted piperidines4 is provided for the stereospecific but not regiospecific out- 
come. Reaction of the disodium salt of catechol (1) with cis- hexahydro-l-methylsulfonyl-4,5-bis(methylsulfonyl- 
0xy)azepine (12) and removal of the N-methylsulfonyl group from the product 13 provided access to the previously 
undescribed meso-2,3,4,5,5a,11a-hexahydro[l,4] benzodioxino[2,3-d]azepine (14). The cis configuration of the ring 
junction in 14 was proven by conversion to the d-camphorsulfonamide 15 and demonstration that on removal of 
the d-camphorsulfonyl group the original meso compound 14 was regenerated, rather than an enantiomer. 

In our search for novel drugs, we have been investigating 
tricyclic systems which incorporate the 2-substituted 1,4- 
benzodioxan m0iety.l One system of this type had previously 
been reported, i.e., the 1,2,3,4,4a,10a-hexahydro[l,4]benzo- 
dioxino[2,3-c]pyridine (7).2 This synthesis of compound 7 had 
been subsequently repeated by another group3 Nevertheless, 
as the formation of a single product from the reaction of 1- 
benzyl-3,4-dibromopiperidine and the disodium salt of cate- 
chol seemed surprising, we investigated the reaction product 
more closely. The distillate described by Coulson2 behaved 
as a single compound under a variety of GLC conditions, yet 
the yield, which was described by neither of the previous 
worke r~ ,~J  of crystalline N-benzylbenzodioxinopyridine hy- 
drochloride 5 was in our hands too low for this distillate to be 
really homogeneous. 

We next examined the distillate obtained following catalytic 
debenaylation of the initial product. Coulson2 reported a 9% 

yield of the benzodioxinopyridine 7 hydrochloride from this 
distillate, but did not provide a yield for the conversion of this 
hydrochloride to the free base 7. Berthold? who undoubtedly 
had prepared a pure sample of the benzodioxinopyridine 7, 
based on TLC and NMR evidence, provided a yield for neither 
process. Examination by GLC, after silylation, of the distillate 
obtained from our debenzylation experiment now clearly 
showed that this was a 56:44 mixture, with the benzodioxi- 
nopyridine 7 being the minor product. 

The main product proved to be isomeric with the benzo- 
dioxinopyridine 7 and from NMR data it was determined to 
be cis- 1,2,3,3a,10,10a-hexahydro[l,5]benzodioxepino[3,2- 
blpyrrole (6). The cis stereochemistry of the ring junction was 
assigned from the magnitude and the solvent dependency of 
the coupling constant of the ring-junction protons, which 
suggested different mixtures of rapidly inconverting confor- 
mations (see Table I). Such conformational mobility is better 


