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Summary: Treatment of benzocyclobuten-2-01s with MeLi affords @tolualdehyde anions 

which in the presence of nitriles cyclize to Ssubstituted isoquinolines. Examples include the 

synthesis of the alkaloid hypecumine from the precursors, 14 and 19 {l :I), in 50% yield. 

When treated with strong bases, benz~clobuten-2-01s 1 undergo facile ~ng-openi~ to HOC 

ua~ehyde anions 2* in a process which can be performed to minimize the presence of o-toluakfe- 

hyde (no self-akfol problems). Since 1 is now readily available,2 it is a preferred source of 2 which 
we have added regiospecifically to benzynes to give unsymmetrical anthracenes3 and also cyclized 

with aldehydes to form benzopyranols in high yieldsP The latter are easily oxidized to 3,4-dihydro- 
isocoumarins Including intermediates on the routes to natural products.4 In this paper, a related 

reaction of the anions 2 with nitriles to produce bsubstituted isoquinolines 4 is introduced. 

Some 3-a~li~u~nolines ~~ludi~ alkaloids of this type are pharrna~~i~lty active5 (e.g.; 

a~ihy~~ensives) while others have been utilized as precursors to other impo~ant classes of 

alkaloids5 (e.g.; protoberbines, pavines. isopavines, benzo~c]phenanth~dines). 

in the first system tested, benzocyclobutenol5 was deprotonated with MeLi (1 .I equiv.) in THF 

at -78 “C. Benzonitrile (1 .l equiv.) then was added and the mixture was warmed to tt. After 1 h, 

the mixture was acidified, extracted into water, basified, and extracted into CH2Cl2 to obtain 3- 

phenylisoquinoline6 (8) in 47% yield after crystallization. In a related experiment, the benzQcyclobu- 
tenol 73 was converted to the novel pyridylisoquinoline 87with Scyanopyridine (1.5 equiv.) in 55% 

crystallized yield. These and other cyclizations are summarized in Table 1. 
When the alkoxide from g3 reacted with isobutyronitrile, crystalline 3-isopropylisoquinoline lo7 

was isolated indicating that proton transfer with concomitant nitrite enolate formation is not a 
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VieId is with 5.0 equiv. of 5, 942% yield with 1.5 equiv. of 5. 
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significant side reaction. This experiment provided more information when the hydroxyimine spe- 

cies related to 3 was isolated upon initial workup, Dehydration of this hydroxy~mine with more acid 
gave 10 which demonstrates that toss of water from protonated 3 only occurs after acidi~~ion. 

Cyclizations also were performed with the functionalized nitriles, methoxyacetonitrile, chloro- 

acetonitrile, and NJV-diethylaminoacetonitrile, to obtain the isoquinolines, 11,8 12,’ and Xk7 in 60- 

80% yields. This result is surprising considering the increased C-H acidity of these nitriles vs. isobu- 
tyronitrile. The improved yields may be a consequence of the greater electrophilicity of nitriles sub- 

stituted with electron withdrawing groups. The 68% yield of 12 is especially surprising, since the 

benzylic chioride in the product should be labile in the basic reaction m~ium. Note that the isoquin- 
olines W-13 ate irn~~a~t because they are primed for further fun~iona~ization at the GH2 position. 

in the last entrfes in Table t I the more complex nitriles, 159 and 1710, were converted into the 
isoquinolines, 1e7 and l9,7 respectively. In this last model study, the sensitivity of the reaction to 

exoess benzocyclobutenol was examined. With 517 ratios of 1.5:1,3:1, and 51 I the yield of 18 

increased from 42% to 59% to 90%. 

Attention next focused on the applic~ion of this new method to the synthesis of the alkaloid, 

hypecumine, with its rare urethane moiety. Hypecumine was isolated [from Hypecoum pmcum6ens 
L. (Papaveraceae)] and identified in 1986 by Onur, Abu Zarga, and Gozler.t t 

Lci 
rv)r~~“‘~rr*~s, 

The required nitrile 19 was prepared by standard oxidation of commercial hydrastine-HCf with 

HNO3 to hydrastinine (20,85% yield ) which was cleaved to known aldehyde 2112 with CIGO2Et in 

97% yield under Schotten-Bauman conditions. $2 Conversion of 21 with NH&IH+HCI and NaOAc in 

EtOH to the oxime 22 (Kametani’s method13) and then treatment of 22 with Et3N and (CF3CO)2O 

in dioxane at 5-15 “C (Carotti’s process14) afforded f9 in 72% overall yield from 29 Finally, depro- 
tonation of 143 (1.0 equiv.) with LiTMP at -78 “C and treatment with 19 (1 XI equiv.) produced 
hypecumine in 50% yield [IR, 1 H NMR (369 MHz), and MS data match published valuesl’]. 

G02Et G&Et 

In conclusion, while the cyclization of ~tolualdehyde anions with nittiles occurs in lower yield 

than the similar process with the more elsctrophilic aldehyd8s,4 it still constitutes a convenient and 

oonvergent route to 3-substituted isoquinotines. 
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Geneml plrrcsduns ~Methoxy-3-(2-pyrMyi)i~uinol~~ (8). Methyllithium (2.70 mL, 1.4 M in 

Et20.3.78 mmol) was dripped into a stirred solution of 7 (0.500 g, 3.33 mmol) In THF (20 ml) at -78 *C. 

After 5 min, P-cyanopyridine (0.520 g, 5.00 mmoi) was added, the solution was warmed to rt, stirred for 1 h, 

and then poured into 10% HCI (30 ml) and extracted with CH2CI2 (30 ml). The organic phase was discard- 

ed and the aqueous phase was made basic with NaHC03 and extracted with CH2Cl2 (3 x 20 ml). The dried 

(Na2S04) organic extract was concentrated and crystallized from methanol to isolate 8 as a white solid of mp 

t39-140 DC; 0.430 g (55% yield); IR (CCl4) 3065 (m). 2940 (m), 2840 (w). 1625 (s). 1575 (s). 1430 (s). 1355 

(s); ‘H NMR (CDC@ 6 9.65 (s. 1 H), 8.69 (d, J= 5.8 Hz, I H), 8.67 (s, f H). 8.50 (d. & 8 Hz, 1 H), 7.79 (t, J 

-7.6Hz. 1 H).7.51 ft. J=6~2Hz, f H),7.~(d,~=8.2Hz, 1 H),7.24(t.J=6.1 Hz, 1 H),6.79(d,~=7.6Hz, 

1 H). 3.95 (s,3 H); 13C NMR (CDCl3) 6 156.4. 150.2, 149.1, 147.1, 137.6, 136.8,130-B, 123.1, 121.2, 120.5, 

119.4, 117.0. 105.8, 105.4,55.4; MS (El) m/z (relatfve intensity) 236 (M+, 100). 193 (21); HRfWS (El) calcd. 

for Cl5Hl2N20 236.0950, found 236.0932. 
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