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SlEREOSELECTlVE SYNTHESIS 
OF 1,BDIAMINOINDANS: 

A NOVEL APPROACH To VICINAL DIAMINES 
Balys.alek 

Bsscham Phanwcsuticals Resesrch Division, 
The Pinnacles, Harlow, Essex. 

Summary: A new approach to the synthesis of unsymmetrkal N-substttuted vicinal diamines is illustrated by the stereospectfic 

conversion of lndene into c/sand fransl,2-dlaminoindan dedvattvea. 

Traditlonal approaches to vkinal dlamines rely on the opening of epoxldes’ or axiridines2 by sultabk nucleophilea such as 

axlde ion or amlnes. Direct aminatiin procedures mediated by organometallic reagents e.g. 0sO(N-tBu)33, PdCI?(PhCNh’, HgQ 

and TyOAcb6 have been used succes&u Ily for the converalon of oteflns into vkinal d&mines, but such methods appear to ba 

limited to the lntroductbn of Mentical amino groups. Recently Kahn’ described a four stage sequence for preparing nitrogen 

unsubstttuted vklnal diamines from oleftns via imfdaxollne intermadlates. 

As an alternative to existing methodology, lt was envisaged that olefins migM serve as precursors for N-substffuted 1,2- 

dfmines via a two stage sequence Involving addition of N,N-diihlorourethane followad by displacement using axlde ion or an 

amine (Scheme 1). The reaction of olefins wlth N,N-dkhkrourethane is well documenb+. Begloselectlve addition usually occurs 

wlth unsymmetrical okfin&‘. Although the adduct (1) is often obtalned as a mixture of stereolsomers, there are examples of 

stereospectfic additions to cyclic okfIn@. This suggested that such an approach migM ba suited to the functionalkation of cyclic 

systems and raised the possibility of controlling overall stereochemistry by judicious choke of conditions at both stages of tha 

process. 
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Application of this strategy is illustrated by the synthesis of 1,2_diaminoindan derivatives (Scheme 2). Addition of N,N- 

dichloroumthane to indene at amblent temperature followed by in sifu reduction of the intermediate N-chtorourethane (2a) has 

bean shown to gtve the fransadduct (2b)w. Treatment of (2b) wlth sodium axkte produced the cisazidoindan (3). The 

corresponding fran#’ isomer (4) was obtained from (2b) by reaction with sodium axide after in sifuganeration of the derived 

aziridine. Reduction of both &and fransaxides readily afforded the corresponding dllmines. 

The behaviour of (2b) towards amine nucleophiles proved sensitive to the btrsiclty of the amine and the conditions 

employed. The reaction of aniline with (2b) gave the frar# diamine derivative (5) m.p. 131-2’. Optimal conditions involved 

warming (2b) with excess aniline and produced an 66% yield of (5). An acceptable yield (56%) also resulted from treatment of (2b) 

with one equivalent of aniline using BaCOS as a mild acid mop. When the reaction was performed in the presence of a stronger 

base such as K&O, the yield dropped to 25%. The crude material contained a second component which comprised 36% of the 

total and was identified as the oxazoline (6) m.p. 53-4’. Indeed the oxaxoline (6) could be obtained in excellent yieM (97%) by 

treatment of (2b) with K&O3 in aqueous ethanol. 

In order to clarify the role of the oxazoline (6) in the alkyfatfon prooess lts reactivity towards aniline was examined. Reaction 

proved sluggish and prolonged heatlng led to a mixture from which the fransdiamine derivative (5) was isolated in low yield 

(26%). The addition of a catalytic amount of p-toluenesulphonic acid enhanced the rateconsMerably and resulted in a good yiekl 

(69%) of (5) under mild condhtons. These observatfonsare in line wtth reports of acid catalysed ring openings of simple 2-alkyl-2- 

oxazolines to give N-(2~aminoethyl) carboxamkles”, and point to the interm ediiy of tfte oxazofinium salt (7) in the facile reaction 

between aniline and the adduct (2b). Such a mechanism would account for the pH dependence of the reaction and the frans 

stereochemistry of the product. Further evidence for the pH dependent interconverskm betwean (2b) and the oxazoline (6) was 

provided by the observation that the latter could readily be converted back into (2b) by treatment wlth ethereal HCI. 

Treatment of (2b) with benzylamine produced a low yield of the 2-benxylamino-2-oxazoline (6)12. lt is likely that this reaction 

proceeds via the oxazoline (6) since treatment of (6) with benxytamine readily afforded (6). The preference shown by benxylamine 

for attack at the 2-position of the oxazoline (6) was also observed in the presence of an acid catalyst. The masons for the marked 

differences in reactivity dispbyed by the oxazoline (6) towards aniline and benzylamine remain to bs elucidated. 

In summary, addition of N,N-dichlorourethane to indene followed by displacement with aniline leads to a fransdiamine 

derivative, whereas reaction with azkte ion gives c&or fransdiamine precursors depending on the conditions employed. This 

approach is currently being extended to include other arylamines as well as related cyclic oleftns. 
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a) NaN,/DMF/rV24h (77%); b) NaH/DMF/40’HlJh then NaNJNH,Cl/55’/50 min (67%); c) PhNH,/SO’Mh (eO%) or PhNHJBaCOJ 

DMF/85”/16h (50%); d) K,COJEtOH-H,O/rV20h (97%); e) PhNH,/p-toluenesulphonic acid/toluene/5WOSh (M)%); f) PhCH,NY/ 

DMF-toluene/W/Bh (23%); g) PhCH,NH,/toluene/WL?Oh (60%). 

Scheme 2 
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in this case the intermediate is probably the unsaturated suiphone which can undergo a Mkhaei maction with benzyiamine. 
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