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days. A very slow formation of less polar product (A-type metabolite) 
is observed. In the freezer, the dehydration occurs considerably slower. 
The 6-lactone-hydroxy acid, 8a, by standing a t  room temperature, 
forms additional polar spot on TLC. It appears that the equilibrium 
mixture of 6-lactone-hydroxy acid and dihydroxy diacid is 
f ~ r m e d . ~  
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Novel Nonphenol Oxidative Coupling of 
Phenethylisoquinolinesl 

Summary: Oxidative coupling of nonphenolic phenethyl- 
isoquinolines la-c with VOF3-TFA gave homoaporphines 
4a,g,h in high yields via homoproerythrinadienone interme- 
diates (e.g., 8). 

Sir: Nonphenol oxidative coupling reactions which yield 
spirodienone intermediates and products are currently 
subjects of great interest.2-8 The first practical syntheses of 
this type involved electrooxidative coupling of benzyliso- 
quinolines to morphinandienone~.~~ Recent reports have also 
described the chemical intramolecular coupling of non- 
phenolic benzylisoquinolines with vanadium oxytrifluoride 
in trifluoroacetic acid (TFA) and demonstrated that the oxi- 
dations proceed via morphinandienone intermediates.6-8 We 
report herein novel nonphenol oxidative coupling reactions 
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of phenethylisoquinolines la-c using VOF3-TFA which yield 
homoaporphines 4a,g,h via homoproerythrinadienone in- 
termediates (e.g., 8). 

Treatment of a solution of (f)-N-trifluoroacetylhomo- 
norlaudanosine (la)9J0 in CHZC12 and TFAll at  -10 "C with 
VOF3 in TFA for 10 min followed by aqueous workup gave 
homoproerythrinadienone 2a (5%, mp 161-162 "C), homo- 
neospirinedienone 3a (64%, mp 171.5-172 "C), homoapor- 
phine 4a (2%, mp 167-169 "C), and aldehyde 5 (22%, mp 
143-144 "C). To confirm the structure of 2a, diphenolic pre- 
cursor Id was first oxidized with VOF3-TFA to homoproer- 
ythrinadienone 2d12 (78%); subsequent 0-methylation of 2d 
with diazomethane gave 2a. In contrast to the acid-catalyzed 
rearrangement of proerythrinadienones to neospirinedi- 
enones,l3 homopr~erythrinadienone~~ 2a and homoneospi- 
rinedienone 3a rearranged to homoaporphines 4g (87%, mp 
221-222 "C) and 4h (8496, mp 200-201 "C), respectively, upon 
treatment with BF3-EtzO in CHzClz at  room temperature for 
24 h. Treatment of 4g and 4h with diazomethane yielded 4a. 
The structure of 1,2,10,11-tetrasubstituted homoaporphine 
4a was confirmed by an unambiguous synthesis. Thus oxi- 
dation of le with VOF3-TFA gave diastereoisomeric homo- 
proaporphine~l~ 6a (38%, mp 193-194 OC dec; melting point, 
ir, uv, and NMR in good agreement with those of (f)-kreysi- 
ginone16a) and 6b [30%, mp 198-200 "C dec (lit.16a mp 202 "C 
dec)]. Treatment of 6a with BF3-Et20 in CHzClz afforded 
diphenolic homoaporphine 48 [87%, mp 185.5-187 "C (lit.17 
185-187 "C)], which on methylation with diazomethane gave 
tetramethoxyhomoaporphine 4f (70% as the hydrochloride; 
mp 222-224 "C dec; melting point, mixture melting point, 
TLC, uv, NMR, and mass spectrum identical with those of a 
sample prepared by alkaline hydrolysis of 4a followed by 
N-methylation with HCHO-NaBH4). 
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The rearrangement of homoneospirinedienone 3a to 
1,2,10,11-tetrasubstituted homoaporphine 4h indicates the 
intermediacy of a homoproerythrinadienone (e.g., 8), a route 
supported by the observed facile rearrangement of homo- 
proerythrinadienone 2a to homoaporphine 4g. The demon- 
strated conversions7 of (&)-N-acylnorlaudanosines to (&)- 
N-acylmorphinandienones and thence to (&) -N-acylneospi- 
rinedienones in nonphenol oxidative coupling of benzyliso- 
quinolines with VOF3-TFA led us to consider also the possi- 
bility that the conversion of phenethylisoquinoline l a  to ho- 
moaporphine 4a might proceed via route 1: l a  + 7 4 9 4 8 
---* 4a. To investigate this possibility the 6-benzyloxy (lb) and 
7-benzyloxy (IC) analogues of (&) -N-trifluoroacetylhomo- 
norlaudanosine (la) were oxidized with VOF3-TFA for 10 
min. Thus lb gave 2a (50%) and 3b (42%, mp 169-170 "C, 3- 
benzyloxy analogue of 3a), whereas IC gave 2b (396, mp 
134-134.5 "C, 2-benzyloxy analogue of 2a) and 3a (60%). 
These results preclude route 1, via homomorphinandi- 
enone-type intermediates (e.g., 7), and confirm route 2, via 
homoproerythrinadienone-type intermediates (ag., 8), for the 
formation of homoneospirinedienones 3a,b from phenethyl- 
isoquinolines la-c. Furthermore, the homoproerythrinadi- 
enone-type intermediates (e.g., 8) and homoneospirinedi- 
enone-type intermediates (e.g., 9) appear to be in equilibrium 
in the reaction medium. It was thought that isolation of 2a and 
3a in high yields in the oxidations of lb  and IC, respectively, 
could indicate shifts of equilibria due to easy cleavage of the 
benzyl groups from the corresponding benzyloxonium ions. 
This was confirmed by isolation of 2a (7196, no appreciable 
amount of 3b) and 3a (6596, no appreciable amount of 2b) 
upon treatment of lb  and lc,  respectively, with VOF3-TFA 
for -1 h. 

The foregoing mechanistic considerations and demon- 
strated facile rearrangement of homoproerythrinadienone 2a 
and homoneospirinedienone 3a to homoaporphines 4g and 
4h, respectively, suggested that homoaporphines might be 
obtained directly from the phenethylisoquinolines if enough 
time were allowed for rearrangement of the corresponding 
homoproerythrinadienone-type (e.g., 8) and homoneospiri- 
nedienone-type intermediates (e.g., 9). Indeed, the 
phenethylisoquinolines la, lb, and IC gave homoaporphines 

4a (84%), 4g (SO%), and 4h (65%), respectively, upon treatment 
with VOF3-TFA for several hours. 

The conversion of homoproerythrinadienone 2d to di- 
benz[d, flazecine, a key homoerythrina alkaloid precursor, has 
recently been reported.lg In view of the close similarity in 
structure of homoproerythrinadienones and homoneospiri- 
nedienones, the latter may as well be a precursor of di- 
benz[d,f]azecine. Studies aimed a t  efficient synthetic routes 
to homoerythrina alkaloids using homoproerythrinadienones 
and homoneospirinedienones are in progress. 
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Efficient Intramolecular 
Monophenol Oxidative Coupling' 

Summary: The remarkably efficient intramolecular oxidative 
couplings of monophenolic benzyltetrahydroisoquinolines 
la,b to aporphines 4a,b and of monophenolic phenethylte- 
trahydroisoquinolines IC-g to homoaporpines 4c-f, spirodi- 
enones 2c-f, and 6 are described. 

Sir: The important role played by diphenol oxidative coupling 
in the biosynthesis of alkaloids has been well documented and 
reviewed.2 In general, laboratory attempts to effect intra- 
molecular oxidative coupling of diphenols have suffered from 
low yields, mainly attributable to overoxidation. Recently, 
attention has been directed toward utilization of monophe- 
nolic substrates in an attempt to develop effective intramo- 
lecular oxidative coupling methods for use in alkaloid syn- 
the~is.3-~ We report herewith the remarkable efficiency of the 
monophenol oxidative coupling method using VOF3 for the 
syntheses of aporphines 4a,b, homoproaporphines 2c-f, ho- 
moaporphines 4c-f, and homoproerythrinadienone 6. 

Treatment of a solution of (f)-N-trifluoroacetylnorcoda- 
mine (la)6t7 in CHQC12 with VOF3 in trifluoroacetic acid 
(TFA)sat -10 "C for 10 min followed by aqueous workup gave 
(f)-N-trifluor~acetylwilsonirine~ (4a, 7096, mp 196.5-197 "C) 
along with morphinandienone 5a1°J1 (8%, mp 179.4-181.5 "C). 
Under the same conditions, oxidation of (&)-codamine (lb) 
gave a complex mixture of products from which only (5)- 
thalicmidine [4b, 38%, mp 191-193 "C dec (lit.12 190-192 "C)] 
was isolable. In contrast, an 80% overall yield of (f)-thalic- 
midine (4b) was obtained upon treatment of the borane 
complex13 of lb  with VOF3-TFA (15 min at  -10 "C) and 
subsequent removal of the blocking group by heating with 
anhydrous Na2C03 in methanol under reflex. Morphinandi- 
enone 5b could not be detected by thin layer chromatography 
in either of the latter experiments. The facile and high-yield 
conversions of la,b to 4a,b constitute the most efficient re- 
ported route to 1,2,9,10-tetrasubstituted aporphines. 

To evaluate the potential of the monophenol oxidative 
coupling method for the syntheses of homoaporphines and of 
homomorphinandienones such as the colchicine precursor 
0-methylandr~cymbine,~~ 7-hydroxy-1-phenethyltetrahy- 
droisoquinolines lc-f were preparedl and oxidized with 
VOF3-TFA at -10 to -15 "C for 5-10 min. Thus the oxidation 
of IC yielded homoaporphine 4c15 (40%) along with homo- 
proaporphine 2c (18%, mp 192.5-193.5 "C), and Id gave ho- 
moproaporphine 2d [42%, mp 200-201 "C dec (lit.16 200-202 
"C)] along with homoaporphine 4d [14%, mp 190-192 "C (lit.17 
195-196 "C)]. Only one isomer of homoproaporphine 2c or 2d 
was obtained, in contrast to the diasteroisomeric mixture 
obtained by oxidation of diphenolic precursor ld.15J6Js 
Similarly, oxidation of le yielded homoaporphine 4e (4696, mp 
161-162 "C) along with homoproaporphine 2e (4%, mp 
207-210 "C dec), and If gave homoproaporphine 2f [54%, mp 

R 
CH,O 

OCH, OCH, 
2c-f 3c-f 

OCH3 bCH, 
5a, R = COCF, 6 
b, R = CH, 

174-176 "C (lit.16 176-178 "C)] along with (f)-kreysigine [4f, 
16%, mp 185-186 "C (lit.16 187-189 "C)]. No homomorphi- 
nandienone could be detected by thin layer chromatography 
in any of the above experiments. Homoproaporphines 2c, 2d, 
2e, and 2f underwent smooth dienone-phenol rearrange- 
m e n t ~ ~ ~ ~ ~ ~  upon treatment with BF3-Et20 in CHzClz at room 
temperaturez0 and afforded homoaporphines 4h (93%, mp 
167-168 "C), 4i [70%, mp 241-242 "C dec (lit.19 241-242 "C)], 
4j (87%, mp 208-208.5 "C), and 4k [(f)-multifloramine, 72%, 
mp 185-188 "C dec (lit.16 190-192 "C dec)], respectively. The 
formation of homoproaporphines 2c-f and of homoaporphines 
4c-f in the oxidations of phenethyltetrahydroisoquinolines 
IC-f, and the demonstrated facile acid-catalyzed rearrange- 
ments of homoproaporphines 2c-f to homoaporphines 4h-k 
suggested that the formation of homoaporphines 4c-f from 
monophenolic phenethyltetrahydroisoquinolines lc-f may 
proceed via homoproaporphine-type intermediates (3c-f) 


