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Summary: An intramolecular Passerini reaction betwt?en 3,4-methylenedioxyphenethylisocyanide and 
opianic acid is applied in a total synthesis of hydrastine, a phthalideisoquinoline alkaloid. 

In a reaction which today bears his name, Passerini observed1 isonitriles combine with 

carbonyl compounds and carboxylic acids in a three-component addition to afford a-acyloxycarbona- 

mides (eq 1). The over-all process transforms a formally divalent carbon to a tetravalent carbon 

by a-addition of both an electrophile and nucleophile, creates a new carbon-carbon bond, and 

establishes a function group combination which can be exploited for further chemistry. Intrigued 

by the synthetic potential of the Passerini reaction, we accordingly initiated studies of an 

intramolecular variant' which we describe here. 
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Our analysis of approaches3 
v4 

to phthalideisoquinoline alkaloids focussed on the frequently 

troublesome preparation of the key lactonlc amide intermediate 1 which is readily converted to 

tetrahydroisoquinoline by Bischler-Napieralski cyclization and reduction. We recognized 

that lactonic amides of type 1 are also accessible from phenethylisocyanides by a Passerini 

reaction if the carbonyl and carboxylic acid components are appropriately situated for intra- 

molecular participation. The application of this strategy to phthalideisoquinolines is shown 

below in an efficient total synthesis of hydrastine. 

Alkylatiod of a-lithiomethylisocyanide with piperonyl bromide 2a at -78' for 1 hr then - 

warming to 0' gave 2b (88%) as a colorless oil6 - [nmr (CDC13,6): 2.84 (t,2H), 3.53(t, 2H), 5.90 

s, 2H), 6.56 - 6.80 (m, 3H); ir (3max) 2140 cm-']. Isonitrile 2b (1.5 mmol) in 10 ml anhydrous - 

methylene chloride was added dropwise to an equal molar amount of 2-carboxybenzaldehyde 3a - 

in 6 ml methylene chloride and stirred for 3 h. Chromatographic isolation furnished la (78X), 

mp 111-12' (MeOH) [nmr (CDC13,6): 2.63 (t,2H), 3.32 - 3.62 (m, 2H), 5.86 (s, 2H),,13 (s, 

lH), 6.34 - 6.78 (m, 3H), 7.06 -8.22 (m, 4H); ir (&ax) 3420, 1745, 1690 cm-']. 

Reaction of 2b with opianic acid' - 2 under identical conditions yielded & (71%), mp. 

147-8' (lit.8148"). The synthesis of hydrastine was completed by cyclization with phosphorus 

oxychloride in acetonitrile and reduction over Adams' catalyst to give norhydrastine' 4. l-methy- 

lation with sodium cyanoborohydride and formalin afforded (+)-hydrastine 2 (58% from lb) as an 

approximately equal mixture of interconvertable4 

- 

a-and B-isomers identical with authentic material. 
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3 a:R=H 
b:R=OCH, 

1 a:R=H 
b: R=OCH, 

Acknowledgment: The Robert 'A. Welch Foundation is thanked for generous financial support. 

The authors also express their appreciation to Drs. J.L. Goldstein and M.S. Brown for their 

encouragement during this project. 

References and Notes 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

D. Marquarding, G. Gokel, P. Hoffmann, and I. Ugi, In "Isonitrile Chemistry", I. Ugi, Ed.; 

Academic Press: New York, 1971; Chapter 7. 

M. Passerini and G. Ragni, Gazz. Chim. Ital 61 964 (1931). --A,2 

For some recent examples, see S. Osmund de SilG, I. Ahmad and V. Sniekus, Tetrahedron, 

5107 (1978); B.C. Nalliah, D.B. MacLean, R.G.A. Rodrigo, and R.H.F. Man&e, Can. J. Chem., 

E, 922 (1977); T. Kametani, T. Honda, H. Inoue, and K. Fukumoto, J.C.S. Perkin I, 1221 

z976); M. Shamma and V. St. Georgiev, Tetrahedron Lett., 2339 (1974). 

Some excellent reviews of phthalideisoquinoline alkaloids have appeared. See, for example, 

M. Shamma, "The Isoquinoline Alkaloids", Acgdemic Press: New York, 1972; Chapter 19. 

U. Schiillkopf, K.-W. Henneke, K. Madawinata. and R. Harms, Just. Liebigs Ann.Chem., 1977, 40. 

Satisfactory infrared, proton magnetic resonance, and mass spectral data were obtained on 

chromatographically homogeneous samples. 

J.W. Wilson, III, C.L. Zirkle, E.L. Anderson, J.J. Stehle, and G.E. Ullyot. J. s Chem., - 

la. 792 (1951). 

TR. Govindachari and S. Rajadurai, J. Chem. Sot 1957 557. --2*-v 

(Received in USA 30 September 19So) 


