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Medium-sized, nitrogen containing ring compounds have 

attracted considerable recent attention because of their 

unique transannular reactions (1) and because of their 

relation to a steadily increasing number of alkaloids (2). 

In connection with studies in these areas we have developed 

a new synthesis capable of producing a wide variety of 

complex nine- and ten-membered ring amines in high overall 

yield from readily available starting materials. 

Because of the well known difficulty of forming medium- 

sized rings by ring closure of acyclic precursors, (3) the 

present method embodies the principal of peripheral synthesis 

(4,5) in which the desired nine- or ten-membered ring is 

present as the external boundary of a readily available (6) 

1-azabicycloalkane, I. Addition of a nucleophile E-X to 

the carbon-nitrogen double bond (7) of the iminum salt II, 

obtained by mercuric acetate oxidation (8) of I, leads to 

the tertiary amine III whose quaternary salt IV undergoes 

an internal elimination to give the medium-sized ring amine 

a To whom inquiries should be sent at the second address. 
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I III 

V IV 

a: Rr = H, ]r = CH-CeH,, X = H, Ra = CH, 

b: Rr = C,H,, d = CH-CCCCaHe,, X = H, Ra = CH, 

V. This elimination iS 

on X which in principal 

induced by the attack of a base, B, 

may be any group with electrophilic 

character, but was restricted to hydrogen in the present 

study. This reaction scheme has been applied successfully 

to several different 1-azabicycloalkanes and nucleophiles 

as illustrated by the following examples. 

4(9) Treatment of A -dehydroindolizidinium perchlorate 

(9) (IIa) with benzylmagnesium chloride led to a basic oil 

(IIIa) in 90% yield which formed a picrate (m.p. 167-168.5' 

d.; &&. Found: C, 57.05; H, 5.52), 2,4,6_trinitrobenzene- 

sulfonate (m.p. 180-182'; w. Found: C, 49.90; H, 4.95) 

and methiodide (IVa; 90% yield). Reaction of this methio- 

dide (m.:p. 300-302"; Anal Found: C, 54.00;,H, 7.06) with -. 
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sodamide in liquid ammonia gave a colorless oil @a; 100% 

yield) whose n.m.r. spectrum indicated the presence of one 

vinyl proton (singlet, 3.68 v) and which formed a methiodide 

(m.p. 169-170.5'; w. Found: C, 55.05; II, 7.25) and a 

2,4,6-trinitrobenxenesulfonate (m.p. 143-144'; s. Found: 

C, 50.58; H, 5.31). 

The structure of this ring-opened product was proven by 

its oxidation (Os04-NaIO,) (10) to benzaldehyde (90%) and an 

aminoketone, VI, (95%) whose infrared carbonyl absorption 

(1686 cm") disappeared as expected (la) in the perchlorate 

salt, VII. Wolff-Kishner reduction of the aminoketone, VI, 

gave N-methylaxacyclononane, VIII, identical in all respects 

(b.p., V.P.C. retention time, i.r., n.m.r., m.p., and m.m.p. 

of picrate) with an authentic sample (11). 

VI 

An additional example of the ring-openeing sequence 

involves the Reformatsky-type reaction of ethyl bromoacetate, 

zinc and the iminium perchlorate, IIb (m.p. 160-161'; s. 

Found: C, 47.52; Ii, 7.00; 52% yield) prepared from l-ethyl- 

indolizidine, Ib (12), to produce the tertiary amine, IIIb 

(b.p. 101-1040/1.0 mm) in 83% yield. Treatment of the 
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methiodide, IVb (m.p. 174-175'; u..Found: C, 47.25; 

H, 7.55; 85% yield), with sodium ethoxide in absolute 

ethanol led to Vb (b.p. 80-82'/1.0 mm; i.r., 1715 cm-'; 

n.m.r., one vinyl proton, singlet, 4.36 T) in 80% yield; 

2,4,6_trinitrobenzene sulfonate, m.p. 140-142'; s. 

Found: C, 46.09; H, 5.41. 

Investigations of the properties and reactions of the 

medium-sized ring compounds, V, as well as the scope and 

applicartion of this general synthetic method are continuing. 

Acknowledgments. This research was supported by a grant 

from th:e Robert A. Welch Foundation, and by N. S. F., and 

N. I. H:. Fellowships to L. R. K. 

REFERENCES 

1. (a) N. J. Leonard, Record. Chem. Progr. (Kresge-Hooker 

Sci. Lib.) , l7, 243 (1956); (b) 0. E. Edwards, D. Vocelle, - 

J. W. ApSimon, and F. Hague, 2. &. e. &., 87, 678 

(1965); (c) L. A. Paquette and L. D. Wise, e., 87, 

1561 (1965); (d) G. I. Glover, R. B. Smith, and II. Rapo- 

port, m., -_, 87 2003 (1965). 

2, H. G. Boit, Ergebnisse der Alkaloid-Chemie bis 1960, PP. - -- 

347, 402, Akademie-Verlag, Berlin (1961); U. Renner, 

D. A.. Prins, A. L. Burlingame, and K. Biemann, z. 

Chim. e., _, 46 2186 (1963); J. A. Hamilton, T. A. 
- 

Hamon, J.' M. Robertson and G. A. Sim ., Proc. Chem. a., 

2 (1961); M. F. Bartlett and W. I. Taylor, 2. &I. e. 

QOC., 85, 1203 (1963); G. Stork and J. Dolfini, z., 
- 

85, 2872 (1963); N. Neuss,.M. German, W. Hargrove, 



No.40 3533 

N. Cone, K. Biemann, G. Buchi, and R. Manning, ibid., 

86, 1440 (1964). 

3. V. Prelog, Ji e. QOC., 420 (1950). 

4. N. J. Leonard, S. Swam, Jr., and J. Ffweras, 2. &. 

_. _., 74, 4620 (1952). Chem Sot 

5. L. J. Dolby and 9. Sakai, e., _, 87 1890, 5362 (1964). 

6. AI. G. Reinecke and L. R. Kray, J. m. Chem., =, 29 1736 

(1964). 

7. N. J. Leonard and A. S. Hay, J. &. Chem. &., 78, 
- 

1984 (1955). 

8. N. J. Leonard, A. S. Hay, R. W. Fulmer, and V.'W. Gash, 

ibid.,& 77 439 (1955). 

9. N. J. Leonard, W. J. Middleton, P. D. Thomas, and D. 

Choudhury, 2. a. e., =, 21 344 (1956). 

lo. R. Pappo, D. S. Allen, Jr., R. U. Lemieux and W. S. 

Johnson, z., _, 21 478 (1956). 
- 

11. R. Lukes and J. Malek, Chew Listy, 2, 72 (1951); 

Chem. Abstr ., g, 9523c (1951). 

12. L. R. Kray and M. G. Reinecke, 2. %eterocYcliC Chem -* 3 

submitted for publication. 




