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In 1965, outstanding efforts by gantaV}t and coworkers culminated in the structural eluci-
dation of rhoeadine (3&2 which proved to be the first member of the significant and biosyn-
thetically intriguing 3 Rhoeadine group of alkaloids belonging to the benzylisoquinoline
family 4. Until recently, the state of the synthetic art in this area appeared to lie in
dommancy. In view of the abrupt awakening of interest 5’6’7, we wish to report our different
approach 8 to this group of alkaloids which involves a new and apparently general type of
photocyclization reaction (i+]l and which so far has led to the efficient and facile syn-
thesis of Schgpf-Schweickert amine VI (§.t.’.2 9, a compound which occupies a position of some

historical importance in benzylisoquinoline alkaloid chemistry 43’10.

3' R1+R2=R3+RM=CH2, B/D cis, C;~ and Cyy-H's cis;

‘E)“ R1=R2=R3=R4=Me, B/D trans, C;- and Cy4-H's trans.

In a model study, the phthalimidine 12 derivative 6a [mp 140-141°; m/e (% rel. intensity)
389 (M', 3), 387 (M", 3), 308 (100), 244 (70), 242 (70), 158 (75); ir (CHC1s) 1705 (C=0),
1650 (C=C) em™'; uv max (MeOH) 308 (6650), 293 (6900}, 260 (sh, 11,000), 251 (13,000), 235
(15,000) my; nmr (CDCl3) T 2.1-2.6 (m, 4H, aromatics), 3.00 (s, 1H, H3), 3.30 (s, 1H, Hg),
4.85 (d, 1H, J 2Hz, Hsyn)’ 5.05 (d, 1H, J 2Hz, Hanti)’ 6.00 (t, 2H, J 7Hz, -CHyN), 6.17 and
6.33 (2s, 6H, 2 x OMe), 6.98 (t, 2H, J 7Hz, ~CH2CH2N)] was obtained from g& and phthalic
anhydride (ﬁf) in four unexceptional and high yield steps (SCHEME) 13. Photolysis of 6a gave
the isoindolo[1,2-b][3]benzazepine derivative 7a in 20% yield: mp 195-196°; m/e (% rel.

. . +
intensity) 307 (M, 100), 292 (58), 193 (26), 164 (58); ir (CHC1;) 1695 (C=0), 1650 (C=C) cm };
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SCHEME
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8: a Ri=Rpy=Me, R3=Ry=H; b R1+Ry=CH2, R3=Ry=0Me; c Rj=Ry=Me, R3=Ry=0Me.
-~ A ~ ~

4-
~

uv max (MeOH) 368 (21,000), 257 (9200), 237 (sh, 6400), 224 (14,000) mu; nmr (CDCl;) T 2.1-
2.6 (m, 44, aromatics), 3.10 (s, 1H, Hiz), 3.22 (s, 1H, Hs), 3.43 (s, 1H, Hi3), 5.83 (t, 2H,
J 4Hz, -CH;N), 6.05 (s, 6H, 2 x OMe), 6.87 (t, 2H, J 4Hz, -CH,CH,N) . Although photocycliza-
tions involving bromo aromatics 14 and N-acyl enamines 15 have been previously used in benzyl-
isoquinoline alkaloid synthesis, to the best of our knowledge the photoreaction 6a > 7a
represents the first time that these two functions have been used in concert for the forma-
tion of a new C-C bond 16.

The phthalimidine S\R, required for the elaboration of Schgpf-Schweickert amine VI (ﬁl.)..)\’
was prepared by identical synthetic operations to those used for 6a but starting with 2b and
hemipinic anhydride (}B) 17 (SCHEME). It may be noted that the crucial step in this sequence,

addition of Grignard reagent to the phthalimide 4b, occurred exclusively at the less
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hindered carbonyl to give, after dehydration, compound ﬂ:‘ [mp 181-182°; m/e (% rel. inten-
sity) 352 (M*, 100), 228 (20), 226 (20), 218 (99); ir (CHCls) 1700 (C=0), 1640 (C=C) cm™!;
uv max (MeOH) 320 (6600), 295 (sh, 6600), 267 (10,000), 239 (15,000) my; nmr (CDCl3) T 2.41
(d, 1H, J 8Hz, Hy+), 2,97 (d, 1H, J 8Hz, Hs1}, 2.59 (s, 1H, H3), 3.22 (s, 1H, He), 4.03 (s,
2H, -0CH»0), 4.30 (d, 1H, J 2Hz, Hsyn)’ 4.67 (d, H, J 2Hz, Hanti)’ 6.02 (s, 6H, 2 x OMe),
6.06 (t, 2H, J 8&Hz, -CHpN), 6.97 (t, 2H, J 8Hz, -CH,CH,N)]. This result was both reasonably
predicted and amply precedented 18. Photocyclization ofg& as before afforded the expected
product 7b in 21.5% yield '°. Successive reduction using lithiun aluminum hydride and
sodium borohydride gave Schb'pf—Schweickert amine VI (322 in 85% yield 19. The synthetic
material was shown to be identical by spectral, mp and mixture mp comparison with an
authentic sample 9.
Since no Rhoeadine alkaloids corresponding to the oxygen alkylation pattern of 8b have
been isolated to this date 4, we have also prepared the tetramethoxy analogue 8¢ according
to the route described in the SCHEME 13. In our view, compound 8¢ may serve as a precursor

for the alkaloid alpinine (1b) and experiments directed towards achieving this transformation
AR

are in progress.
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