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h~&~~fr The use of a I-bronma&me as -K-rmAmphde m the a-hk@mmum ion cychmtion of a g&mm& 

denw tiw resnlr3 in the kmts&m of a swgle bromc-enol tnflate 11 in tm%c aced-tn0uoroacek acid and of a m.mre 

(EL?? 4/l) of bronw0uoro denwtws lZa,b IO HF. 11 IS goaobtatn&y comwted to e&m 9a,b w&h are also 

ob&ned afir friiluoroaceb~ acid b-eatumt and methanolym. 9a,b am knowa precursor of lqmme aod 

epilupitie. 

Introduction: The cychzation of cr-N-acylimmium ions with various ?r-nucleophiles is one of the 
reactton most important for the construction of numerous alkaloid structures. Speckamp and Hiemstra have 
revrewed the aspects of this reaction which has been mainly apphed to iminium ions generated from cyclic 

imides such as glutarimide (or succinimtde) derivatives. 1 The heterocycles thus obtained are obvious 
precursors of quinolizidine (or indohzidine) alkaloids such as, for example, lupinine la and eprlupinine lb, 
hvo aminoalcohols which are popular targets used to illustrate methodologies developed for the construction 

of the 1-aza-bicycle-[4.4.O]decane skeleton.2 

The use of alkynes as terminators in such cyclizations has been already studied by Speckamp who 
has shown that if termmal alkynes afford ketones arising from endo-type ring closure, other substituted 
alkynes lead to a mixture of ketones (from endo or exo-type) depending on ring stram and stab&y of the 
intermediate vinyl cations.3 Only in the case of electronically biased alkynes 2 with R= SPh4 or CH2-SiR35 
are 5-endo or 6-exe dig cyclizations cleanly observed to give in the first case a phenylthio ester 3 
(HCOOH, 20°C 18h) and in the second one an exocyclic allene 4 (CF@OH-CH,Cl,, -20°C 2h). 

The easy preparation of 1-bromoalkynes together with their expected higher stability in more acidic 
conditions leads us to mvestigate their behavior in such cyclizations. Initial results obtained m the 
glutarimrde series are described here. The required alkyne 5 has been already prepared from glutarimtde 
and 1-chloro+entyne in high yield usmg solid PTC.6 Bromination to 6r is best carried out by the method 
of Hofmeistefi (AgN03 cat., NBS, anhydrous acetone) in 91% yield. Subsequent reduction by NaBH4 
affords the hydroxylactam 77 (88-9696) by the method of Chamberlin9 or the ethoxylactam 87 (93%) by the 

method of Speckamp.t” These two lactams are then submitted to various acidic conditions. 
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Trifh~om~tic acid induced cyck.ation: 
Treatment of 7 (or 8) with CF&OOH (50 eq., 2O”C, 2h) followed by addition of excess MeOH and 
heating (reflux, 3h) affords a mixture of esters 9a,b in a 4955 ratio (60%) which can be equilibrated to 

68/32 by cat. MeONa in MeOH. When the same reaction is conducted in CFQOH (4 eq.)-CH& 

followed by methanolysis, the above mixture of esters 9a,b is obtamed in only 13% yield together with the 
dibromoalkene 107 (26%). The unexpected formation of the latter may be explained by in situ 

decomposition of the intermediate bromoenol trifluoroacetate to liberate a bromide ion. 

Trifluoroacetic acid/Triflic acid induced cyclization: 
Since lowering the acrdity of the CF&OOH medmm by addition of acetic acid resuhed only in enamide 
formation, enhancing the acidity by addition of triflic acid was then considered (Ho= -7). 1 * Thus treatment 
of 7 with CF$OaH (2 eq.)-CF3COOH (8 eq.) in CH& (20°C overnight) affords, after evaporation m 
vacua and extraction with CH&l,, 117 as an 011 in 70% isolated yield. The formation of this stable 
bromoenol triflate in a stereospecific manner IS particularly noteworthy. Although the gross structure of 11 
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is consistent with ‘H and 13C NMR, IR and MS, the unambiguous determination of the double bond 

stereochemistry (ie. lla or llb) IS more difficult since, to our knowledge, no bromoenol triflate has been 
reported in the literature. Comparison of the NMR spectra of the dibromo denvative 10 with that of 11 
show similar sp3 carbon signals apart from one (6 25.6 or 27.1 ppm for 10 and 22.4 ppm for 11) which 
may be assigned to C-5 and a shielding of the pseudo-axial H-6 in 11 (6 4.20, dd, J= 11.2 and 4.3 Hz) 
compared to 10 (6 4.42, dd, J= 11.1 and 4.2 Hz). Taking into account these observations and the NMR 
signals of the bromofluoro derivatives obtained in HF (tide in&), it may be assumed that an E 
configuration is the most probable for 11 (1.e. lla). Treatment of 11 with MeONa in MeOH quantitatively 
gives esters 6a,b in a 32168 ratio. 

HF induced cyciization: 
Anhydrous HF (Ho= -10) is also able to promote the cyclization of 7 (or 8) to give after 3h at 0°C an 

unseparable mixture of the bromofluoro denvatives 12a,b7 (53%) in a 4 to 1 ratio as judged by NMR. The 
major isomer, 12a, is characterized by a signal for H-6 at 4.13 ppm (dd, J= 11.2 and 4.4 Hz), while 12b 
shows the same signal at 4.58 ppm (partly hindered by H-10). The signals observed for C-6 and C-8 are 
noteworthy: 59.6 ppm (d, J= 2.5 Hz) for C-6 and 26.4 ppm (d, J= 4 Hz) for C-8 for 12a and 57.3 (d, J= 
4 Hz) and 27.6 (d, J= 3 Hz) for 12b. The expected higher value for 3J transt2 probably refers to the major 
isomer 12a as E, an assumption which is difficult to confirm by the observed chemical shifts of C-6 and C- 

8. It is also interesting to note that C-5 appears as a doublet (J= 3 Hz) at 21.6 ppm for 12a, while a singlet 
is observed for 12b at 23.4 ppm. 

Dlscusslon: The preliminary results described here show that a readily available l-bromoalkyne may 
be a good terminator in a-N-acylimmmm ion cyclizations. The deactivation of the alkyne moiety allows the 
use of more acidic conditions leading to different cyclized products depending on the nucleophile. Usually 
cyclization with alkynes is supposed to be a concerted process (trans addition),‘3 but the stereochennstry of 
addition of anhydrous acids to alkynes is variable. For example addition of HCl to 3-hexyne is transt4 
while addition of CF@OH is not stereospeclfic. l5 In the case of a stabilized vinylic carbemum ion16 the 
stereochemistry ,may be different: addition of HCl to l-phenylpropyne occurs mainly cis.17 The possible 
reversible trapping of the intermediate vmylic carbemum ion under these conditions (which may explain the 
formation of the more stable isomers) needs to be further studied as well as the chemistry of the unusual 

bromoenol triflate isolated from a trifhc acidltrifluoroacetic acid medium.18 Finally the formation of esters 
6a,b, which have been already reduced to lupinine and epilupinine,9*t9 represents a formal synthesis of 
these alkaloids in only 6 steps from glutarimide and 1-chloro4-pentyne (37 4s overall yield) 
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