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The photochemcal reactlons of enanudes have proven to be very useful synthetacally. 

Sample enanudes undergo a facile 1,3-a@ shift to give vmylogous amides. 1 Snanude photo- 

chenustry has been used m the +soguinolme series to syntheslse a varaety of natural 

products: dehydroaporphmes 
2 

aporphmes 
3 

, , protoberbme alkaloids 4 , and berlambme alkaloids 

(oxyprotobennes)'. The purpose of tk+s comma zeatlon 1s to demonstrate a new photochemzcal 

elmmatlon reaction rn enanude photochermstry and the use of thus photoreactaon for the 

synthesis of bensylrscqurnollne alkalords of the oxyprotcberberine, oxoberbine, lambertine, 

and tetrahydroprotoberberrne types. 

The 2-Aroyl-6,7-dimethoxy-l-methylene-l,2,3,4-tetrahydroisoqu~nolines ?,were synthe- 

szed in good yield by reactmg 1-methyl-6,7-dmethoxy-3,4-&hydrorsoqulnolzne, in pyndme, 

with the appropriate bensoic anhydrlde (prepared m sztu usmg N,N-dlethyl-1-auunopropyue6) -- 

In refluxing benzene'. The enanudes are stab3.e m the absence of acrd, but hydrolyze 

quickly m the presence of even weak acids. 

Compound 1. (X 5 OAc, Y = H), 1.0 g, was d&ssolved m t-butanol, degassed by successive 

freeze-thaw cycles, end rrradrated An a Bayonet photoreactor with 3000 ho lamps. After 

1.5 hr, 1 had been converted into a srngle product whzch was isolated in 80% yreld by evapor- 

atron of solvent and crystallization from methanol. Compound J_ (my, 181-2O) showed the loss 

of acetoxyl group in the nmr spectrum and the appearance of the characteristic uv spectrum 

of the oxyprotoberbarzne ring system. 368 nm (E 11,000). 350 nm (18,000). 333 nm (22,500), 
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280 nm (rain, 40001, 257 nm Ul,OOO), 244 nm (sh, 15,000), 227 NU (28,000).7 MISS spectra 

confirmed the molecular weight as 307.1213 (talc. 307.1208). Comparison with an authentic 

sample prepared from l-benzylidene-2-carbethoxy-l,2,3,4-tetrahydro-6,7-dimethoxyisoquinoline, 

mp 122-4O, by the photoacylation reaction5, confirmed the structure of 3. The reaction is 

viewed as a hexatriene-cyclohexadiene ring closure to generate the intermediate 2, which 

then loses the elements of HX to form the aromatic oxyprotoberbine system 2. The initial 

electrocyclic ring closure to give the intermediate 2 is wall documented in the enamide 

system. 4,5,8 Several other ortho-substituted derivatives of 1 have been studied and found 

capable of photoeliminating to form 3 and these are collected in the table. - In general, 

if X is capable of acting as a leaving group, photoelimination will occur. 

1 

X,Y = OAc,H 

OCH CCH 
3' 3 

C1,H 

Br,H 

NO H 
2' 

mpl $3 

108-llO" 80 

120-20 60 

143-4O 50 

146-7' 50 

189-90° 11 

Remarks 

mp 219-200 

20% 1 reoovered 

Polysubstitution on the benzoyl group seems to have little effect on the photocycli- 

sation as the pentamethoxy 4, mp 222-5', is smoothly converted in 82% yield into the known 

oxyprotoberbine 5. 7,9 Compound swas converted with LA8 to the known 5, which possesses the 

basic lambertlne alkaloid skeleton.' Compound 5 may be further reduced with NaBH4 to the 

tetrahydroprotoberbine alkaloid, xylopinine. 
10 

If the ortho positions of the enamide are unsubstituted, photocyclisation also occurs 

to give an intermediate analogous to 2, which then undergoes a 1,5-hydride shift to give 8- 

oxoberbines. For example, 2, mp 107-9 O, is smoothly cyclised to 2, mp 127-130°, in 90% yield? 

Compound 2 shows the loss of exocycllcmethylene protons in the nmr and a uv spectrum charac- 

teristic of 8-oxoberbines: 306 nm (E 2,500). 291 nm (sh, 5,500), 264 nm (9,000), 245 nm 
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(min, 7,000), 220 nm (end, 35,000).7 Compound 9 can be dehydrogenated in 80% yield by DDQ 

to the oxyprotoberbine lo, mp 170-172 
07 
. Compound 10 can also be formed directly from 8 - 

by irradiation in the presence of either oxygen or iodine, but the yield is mu& lower and 

the two step sequence is preferred. Compound 2 can be converted to the tetrahydroprotober- 

07 
bein, HCl salt, mp 189-194 , with LAH. 

The irradiation of enamides Lwith suitable substitution patterns can lead to facile 

synthesis of oxyprotoberbine, lambertine, tetrahydroprotoberbine and 8-oxoberbine alkaloids, 

in high yields. 
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