
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

A MODIFIED SYNTHESIS OF AMINOBICYCLO[n.1.0]ALKANES FROM
ENAMINOSULFONIUM SALTS
Jürgen Maischeina; Christine Rotha; Elmar Vilsmaiera

a Fachbereich Chemie der Universität Kaiserslautern, Kaiserslautern, WEST GERMANY

To cite this Article Maischein, Jürgen , Roth, Christine and Vilsmaier, Elmar(1986) 'A MODIFIED SYNTHESIS OF
AMINOBICYCLO[n.1.0]ALKANES FROM ENAMINOSULFONIUM SALTS', Organic Preparations and Procedures
International, 18: 2, 99 — 103
To link to this Article: DOI: 10.1080/00304948609356828
URL: http://dx.doi.org/10.1080/00304948609356828

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304948609356828
http://www.informaworld.com/terms-and-conditions-of-access.pdf


O R G A N I C  P R E P A R A T I O I J S  AND PROCEDURES I N T .  18(2), 99-116 (1986) 
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A YODIPIED -SIS Op AWINOBICYCLO[n.l.OlAS FROM 

ENAyINoSmPoNrrm SUTS 

Submitted by Jiirgen Maischein, Christine Roth and Elmar Vilsmaier* 
(08/05/85) 

Fachbereich Chemie der UniversitPt 
Kaiserslautern, Erwin SchrBdinger Str. 
D-6750 Kaiserslautern. WEST GERMANY 

A great variety of aminob icyc lo in. 1 .Ol alkane derivatives have been 

synthesized by the reaction of enaminosulfonium fluorosulfates (1) with 

nu~leophiles.'-~ The reaction of 1 with succinimide 3 in the presence of a 

tertiary amine led to bicyclic compounds 11, which can be used to introduce 
further substituents into the aminobicycloalkyl Enamine 2 and 

- 
a 

b 

C 

1 

I' X 

imidosulfonium chloride 1 were starting materials for a two-step 

preparation of enaminosulfonium fluorosulfates 1. Since enaminosulfonium 

chlorides 6 .  the primary products from 1 and 2 possessing a normal or 

medium large ring system, gave bicyclic derivatives 11 only in low yields, 
they were converted to sulfonium fluorosulfates 1 by addition of methyl 
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fluorosulfate. However, the toxicity and the high cost of methyl 

fluorosulfate prompted us to devise a modification of the 

aminobicyclo[n.l .O]alkane synthesis by using enaminosulfonium salts of p- 

toluenesulfonate, tetraphenylborate or hexafluorophosphate counterions as 

starting materials. 

The sulfonium tetraphenylborate and the hexafluorophosphate were 

easily obtained as crystalline precipitates from aqueous solutions of 

sodium tetraphenylborate or ammonium hexafluorophosphate and sulfonium 

chloride 6 .  Exchange of chloride by p-toluenesulfonate was best achieved 

by stirring a dichloromethane solution of 6 with an aqueous solution of 

excess sodium p-toluenesulfonate. Sulfonium salts &, and were 

isolated as pure substances and characterized by 'H NMR spectroscopy and 

elemental analyses (Table 1). Attempts to bind chlorine by complexation 

with antimony pentachloride were not successful. 

TABLE 1. Yields, Physical Data and Elemental Analyses of Enaminosulfoniurn 
Salts 

'H NMR (CDC13, 200 MHz) Elemental Analyses 
S(CH3) >CH- >CH-S+ (Found ) + Yield mP. 

(%) ( O C )  

(S) (t) (m) 

8b 81 91° 3.1, 3.2 5.2 5.0 58.1 7.6 3.4 - 
(57.8) (7.4) (3.3) 

9b 62 144' 0.8, 1.3 5.3 3.0 79.1 7.8 2.5 - 
(78.8) ( 7 . 8 )  (2.4) 

10b 63 112O 2.86.2.89 5.4 4.35 39.7 7.1 3.6 - 
(39.7) (7.0) (3.5) 

Sulfonium salts (e, % and m) succinimide and ethyldiisopropylamine 
upon heating in acetonitrile, afforded after the usual work-up, pure 

succinimido bicycles in 52% (from e), 51% (from - 9b)  and 46% (from 

yields. Since exclusion of moisture was necessary for the formation of 11, 

the sulfonium salts had to be thoroughly dried after anion exchange. 
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Consequently, in this case anhydrous conditions are preferred for the anion 

exchange. Best results were obtained by stirring 2 in acetonitrile with a 

mixture of sodium p-toluenesulfonate and sodium sulfate: the filtered 

solution may be used directly for the preparation of 1_1. By this method 

bicyclic compounds 11 were obtained in 35% ( e l ,  58% and 39% (llc) 

yield; these yields are based on 2. In spite of slightly lower yields (in 

one case higher yields), enaminosulfonium p-toluenesulfonates proved to be 

more suitable for a convenient and facile preparation of 

- 

aminobicyclo[n.l.O]alkane derivatives 11 than the corresponding 

enaminosulfonium fluorosulfates I .  
KIpgpTyEHTAL SrnION 

Dimethyl (2-morphol ino-2-cyc loheptenyl) sul fonium Toluenesul fona te ( &  .- A 
solution of sulfoninm chloride 5 (2.77 g, 10 mmol) in 50 ml of dichloro- 

methane and a solution of p-toluenesulfonic acid ( 7  g. 30 mmol) in 50 ml of 

10% NaOH were combined and stirred vigorously: after separation, drying and 

evaporation of the organic layer, the residue was triturated with ether to 

yield g. 
Dimethyl(2-morpholino-2-cycloheptenyl~ sulfonium Tetraphenylborate (B) .- 
Solutions of 3.42 g (10 mmol) of sodium tetraphenylborate and 2.77 g (10 

mmol) of each in 80 ml of water were combined. The precipitate was 

collected and washed twice with water (20 ml). 

D ime t hy 1 ( 2-mo rp ho 1 ino-2-c yc lo hep t enyl sul f on ium ( 1o_b) 

was obtained in a similar manner from 2.77 g (10 mmol) of and 2.45 g (15 

mmol) of ammonium hexafluorophosphate in water (120 ml). 

He xa f 1 uo ropho s pha t e 

N-~end~-7-Morpholinobicyclo~4.1.0~heptyl~succinimide (m) from Enaminosul- 
fonium Salts 8b. 9b and 10b.- A mixture of 5 mmol cycloheptenylsulfonium 

salt (c: 2.07 g: e: 2.85 g: E: 1.87 g), 0.64 g (5 mmol) of 

ethyldiisopropylamine and 0.49 g ( 5  mmol) of succinimide was heated in 40 
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ml of acetonitrile (E: 6OoC, 1 day; E: 80°C, 3 days: - lob: 6OoC, 3 

days). Evaporation of the solvent and subsequent washing with 30 ml of 5% 

KOH and 20 ml of pentane followed by recrystallization from 10 ml of 

ethanol gave pure 2: 0.66 g (46%, from - 8b); 0.73 g (51% from 0.76 g 

(52% from - lob); mp. 190-192', lit? 184'. 6 3.7 (HA), 3.5 

(HB), 2.8 (Hx), 2.4 (Hy) (ABXY-system: JAB = 12.0 Hz, Jxy = 12.0 Hz, JBy = 

11.8 Hz). 2.6 (m, 4H, succinimide), 1.8-2.0 (m, 2H), 1.6-1.8 (m. 2H), 1.4- 

1.6 (m, 2H), 1.1-1.4 (m, 4H). 

N-~endo-Morpholinobicyclo~n.l.O~alkyl~succinimides (w) from Enamines 

- 2a-c.- To a solution of 53.4 g (0.4 moll of N-chlorosuccinimide in 

acetonitrile (700 ml) was added dropwise 29.3 m l  (0.4 mol) of 

dimethylsulfide at -20'. After 30 min. of stirring at -20'. 0.4 mol of 

enamine (h: 66.9 g: s: 72.5 g:  z: 78.1 g)  was added dropwise to the 

suspension, which became clear after the addition was complete. The 

temperature of  the solution was allowed to become ambient and then a 

mixture of 100 g (0.46 mol) of sodium p-toluenesulfonate (containing 10% of 

water) and 5 0  g of sodium sulfate was added [in the case of 1 and 2b,c, the 

reaction mixture has to be stored at room temperature for 15 hrs prior to 

the addition of the sulfonate-sulfate salts]. The suspension was 

vigorously stirred for 2 hrs and then centrifuged: the solid was collected, 

washed with 250 ml of acetonitrile and separated again by centrifugation. 

To the combined acetonitrile solution, excess succinimide (39.6 g.  0.4 mol) 

and 5 8 . 2  g ( 0 . 4 5  mol) of ethyldiisopropylamine were added. IIeatiiig at 

reflux (k: 6 h r s ;  5: 2 3  hrs; k: 25 hrs) followed b y  evaporation o f  the 

solvent and washing with 10% KOH solution ( 3 0 0  ml) and pentane ( 2 0 0  ml) 

afforded lla-c. 

lla: 

llb: 

'H NMR (CDC13): 

37.5 g (35%). mp. 1900. lit.' 1910. 

64.1 g ( 5 8 % ) ,  mp. 189" lit.' 1S4'. 
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- llc: 

'H NMR spectra (CDC13): 6 3.7 (HA), 3.5 ( H B ) ,  2.8 (Hx), 2.4 (Hy) 

(ABXY-system JAB = 10.4 Hz, Jxy = 12.0 Az. JBy = 11.5 Hz), 2.7 (m, 4H, 

succinimide), 1.65-2.1 (m, 8 H ) .  - llc: 8 3.7 (HA). 3.5 (HB), 2.65 ( IIx) ,  2.4 

(€Iy), (ABXY-system, JAB = 10.3 Hz, Jxy = 10.8, JBy = 11.2 Hz), 2.6 (m, 4H. 

succinimide), 2.0-2.4 (m, 2H). 1.7-1.95 (m, 2H). 1.1-1.55 (m, 8H). 

45.8 g (39%), mp. 193', lit? 193'. 

- Ila: 
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