
Tetrahedron Letters lo. 15, pp 1445- 1444 1972. Pergaaon Premh Printed in Great Britain. 

THE NOVEL SELF-CONDENSATION OF A CHRWANONE ININE TO 

FORM A DERIVATIVE OF 5~-2,3-BENZPYRANo[ 4,5-l]PYRIDm. 

P.M. Dean and Keith B. Hindley 

The Robert Robinson Laboratories, University of LiVerpOOl, 

P.O. Box 147, Liverpool, L69 3BX. 

(Fk~~lved in 1At 16 pbbnmry 1972; aoaoptod for pllblioation 2 l&oh 1972) 
. 

In order to extend the enamine synthesis of pyrones' to certain 

pyranopyran derivatives we attempted to convert chromand-one (1) into the 

pyrrolidine ensmine. There was no reaction during 24 h even with catalytic 

aids: Chromanone also resisted imine formation with cyclohexylamine or 

aniline whether or not zinc chloride wa8 present or refluxing m-cymene was 

used as solvent? 6,7-Dimethoxychroman4one (2) resisted pyrrolidine with 

calcium chloride' or titanium IV chloride' catalysts , and also exposure to 

pyrrolidinium perchlorate: Strongly basic conditions cannot be used because 

of ring opening and consequent side-reactions. 

A chromanone imine was then obtained by another route. 3+Dimethoxy- 

phenol (0.1 mole) and vinyl cyanide (0.6 mole) heated with sodium (4.5 x 10J 

mole) for 5 h at 140' gave 2(3+dimethoWDhenoxs)ethvl cyanide (31, 

m.p-. 59' (4%)(Found: C, 63.9; H, 6.4; N, 6.8%; E (mass spectrum) 207. C,,H,st 

N$ requires C, 63.8; H, 6.3; N, 6.s; 3 207). The compound had 3_ (mull) 

2290 (CN) ttd and r(CnCl,) 6.15 (8, Oa>), 6.11 (a, OC!&), 7.23 (t, 

J 6.5 Hz; CH,CN), 5.85 (t, J 6.5 Hz; 0% ), and multiplets at 3.7-3.1 (3H; 

A@). Electron release from the three ether oxygen atoms in this COmpOUnd 

permits very easy electrophilic substitution. Accordingly, when the cyanide 

(I.32 g) in ether (200 ml; sodium dried) was saturated with hydrogen chloride 

at 0' it converted nearly quantitatively during 3 h into a yellow-green 

crystalline mass of 6,7-dimethoxycbromard-s immonium chloride (4). m.p. 
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(4) R = HI X = Cl 

(5) R = Me; X = I 

No. 15 

234' (after charring at about 2000), vmax (mull) 1643 cm.-' (C&;t(FSCCOzH) 

5.98 (O'Z&), 5.94 (OCHJ), 6.72 (t, J 7 Hz; 03% ), 5.43 (t, J 7 Hz; OCZ&c~ 

3.33 (8, A@ at C(8)), 2.56 (8, A@ at C(5)), 1.06 (br, NH anti to Ar), -- 

and 0.67 (br. NIJ m to Ar)(Found: C, 53.8; H, 6.1; N, 5.8. C,,H,,ClN% 

requires C, 54.2; H, 5.8; N, 5.8%). In the mass spectrometer the parent ion 

appeared to be that at m/e 207 which corresponds to the imine base, C,,H,,NO,. 

Trea+nent of the salt with water induced quantitative hydrolysis to the 

dimethoxychromanone (2) thus providing a better synthesis than that available 

previousLy7. 

Next, the imine salt (4) (0.24 g) was treated with iodomethane (2 ml) 

and sodium carbonate (0.11 g) in refluxing 1,2-dimethoxyethane (IOml; dried 

with LiAlH,) for 4 h. The product (81%) wae 6,7-dimethoxychroman-4-2 

methylimmonium iodide (6) m.p. 189' (charring), Qmax (mull) 1615 cm. 
-1 

(C=N+ and aromatic) (Found: C, 41.0; H, 4.8; N, 3.7. c,,H,6IN$ requires 

C, 41.2; H, 4.6; N, 4.0%). The n.m.r. spectrum resembled that of (4) very 

closely but included a doublet (2 5Hz) at z6.48 (NC%) and a broad multiplet 

at 0.10 (WE). The mass spectrum indicated a parent ion at m/e 222 corres- 
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