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FACILE SYNTHESIS OF ENANTIOPURE trans-2,3-DIPHENYL- 
1,4-DIAZABICYCLO[2.2.2] OCTANE 

Ryu Oi 1 and K. Barry Sharpless* 

Department of Chemistry, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139, USA 

Summary: An efficient synthesis of enantiopure trans-2,3-diphenyl-l,4-diazabicyclo[2.2.2]octane 
(trans-2,3-diphenyl-DABCO) from enantiopure stilbene diamine is reported. 

Recently, 1,4-Diazabicyclo[2.2.2]octane (DABCO)-catalyzed reactions have received much 

attention for the synthesis of multifunctional molecules, 2 while the utility of chiral amine 

catalysts 3 is increasing with the growing importance of asymmetric synthesis. So far, however, 

no approaches to the synthesis of substituted chiral DABCO's have been reported. On the other 

hand, application of functionalized 1,2-diamines in modern asymmetric synthesis is 

expanding, 4 and practical syntheses of chiral 1,2-diamines have started to appear in the 

literature. In particular, the synthesis of enantiopure stilbene diamine is well established 
beginning with the catalytic asymmetric dihydroxylation of trans-stilbene. 4, 5 

As a starting point to develop some new chemistry of Chiral DABCO's (e.g. uses as chiral 

ligands or bases), we report here a facile synthesis of enantiopure trans-2,3-diphenyl-DABCO 
46, 7 from enantiopure stilbene diamine 1. 
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To a solution of enantiopure (S,S)-sti]bene diamine 1 (500 rag, 2.36 retool), DMAP (10 rag), 

and Et3N (1.6 mL) in CH2CI2 (10 mL), chloroacetyl chloride (798 rag, 3 equiv) was added 

dropwise at 5 °C,8 and stirred at room temperature for 3 h. The reaction mixture was cooled to 

-5 °C and filtered. The precipitate was washed with cold water and dried to give 2 (843 rag). 9 

Reduction of 2 (843 mg crude mixture) was performed at reflux with 1 M BH3-THF (9.22 mL, 

9.22 retool) 10 in dry THF (20 mL) for 2 h. Methanol (5 mL) was added at 0 °C to quench the 

excess BH3 and the reaction mixture was concentrated under vacuum. Dilute HCI (40 mL of 5% 
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aqueous) and CH2C12 (10mL) were added, and the mixture was shaken well. The phases were 

separated and the organic phase was discarded. The aqueous phase was made basic by aqueous 

NaOH and extracted with CH2C12. The combined organic phases were dried (Na2SO4) and 

concentrated to give 3 (477 mg, 60% yield from 1) as an oil. 

Cyclization of 3 (477 rag, 1.41 retool) in refluxing DMF (5 mL) for 4 h, followed by solvent 

removal in vacuo and flash column chromatography gave enantiopure 4 (235 mg, 63% 
yield).11, 12 

DABCO's possess a unique structure, featuring two nucleophilic and strongly basic nitrogens. 

The synthesis and utilization of chiral DABCO's for catalytic asymmetric synthesis is currently 

under investigation in our laboratory. 
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7. Except for the procedure that we describe in this paper, several other approaches, e.g., 
condensation of 1 with 1,2-dibromoethane or reaction with glyoxal in the presence of 
NaBH3CN, were unsuccessful. 

8. The reaction was rapid even at lower temperatures, but the precipitatation of 2 prevents 
stirring at temperatures lower than 5 °C, since solubility of 2 drops dramatically at lower 
temperature. 

9. Futher purification of 2 can be perfomed by filtration through a short column (SiO2, 
CH2C12) followed by recrystalyzation (EtOAc-Hexane). 

10. LiA1H4 reduction did not give 3. 
11. Physical data for 4 is as follows: b.p. = 167 °C (0.8 mm); [(Z]25D = +93.1 ° (C 4.34, MeOH); 1H 

NMR (CDCI3) 8 7.48 -7.25 (m, 10H), 4.16 (s, 2H), 3.03 - 2.97 (m, 4H), 2.83 - 2.73 (m, 2H), 2.65 - 
2.57 (m, 2H); IR (KBr pellet) 1044, 1070, 1084, 1449, 1494, 1598, 1762, 1812, 1885, 1949, 3027, 
3056, 3081 cm -1. Anal. Calcd for C18H20N2: C, 81.78; H, 7.63; N, 10.60. Found: C, 82.02; H, 
7.55; N, 10.89. 

12. No peak for the minor enantiomer was visible by 1H NMR in the presence of a chiral shift 
reagent (Eu[hfbc]3). 
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