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Abstract

Triamine 2a, a facial amphiphile and precursor for anion receptors, has been prepared in just four steps from the inexpensive steroid cholic acid.


Key words

steroids - hydrogenation - receptors - aminations - stereoselectivity







References

	
[bookmark: RD33704ST-1][bookmark: RD33704ST-1A]1a 
             Cheng YA. 
             Suenaga T. 
             Still WC. 
            J. Am. Chem. Soc. 
            1996, 
            118: 
            1813 
          






CrossrefGoogle Scholar





	
[bookmark: RD33704ST-1][bookmark: RD33704ST-1B]1b 
             Kasal A. 
             Kohout L. 
             Lebl M. 
            Coll. Czech. Chem. Commun. 
            1995, 
            60: 
            2147 
          






CrossrefGoogle Scholar





	
[bookmark: RD33704ST-1][bookmark: RD33704ST-1C]1c 
             Zhou XT. 
             Rehman A. 
             Li CH. 
             Savage PB. 
            Org. Lett. 
            2000, 
            2: 
            3015 
          






CrossrefGoogle Scholar





	
[bookmark: RD33704ST-1][bookmark: RD33704ST-1D]1d 
             De Muynck H. 
             Madder A. 
             Farcy N. 
             De Clercq PJ. 
             Pérez-Payán MN. 
             Öhberg LM. 
             Davis AP. 
            Angew. Chem. Int. Ed. 
            2000, 
            39: 
            145 
          






CrossrefGoogle Scholar





	
[bookmark: RD33704ST-2][bookmark: RD33704ST-2A]2a 
             Hsieh H.-P. 
             Muller JG. 
             Burrows CJ. 
            J. Am. Chem. Soc. 
            1994, 
            116: 
            12077 
          






CrossrefGoogle Scholar





	
[bookmark: RD33704ST-2][bookmark: RD33704ST-2B]2b 
             Geall AJ. 
             Al-Hadithi D. 
             Blagbrough IS. 
            Bioconjugate Chem. 
            2002, 
            13: 
            481 
          






CrossrefGoogle Scholar





	
[bookmark: RD33704ST-3][bookmark: RD33704ST-3A]3a 
             Walker S. 
             Sofia MJ. 
             Kakarla R. 
             Kogan NA. 
             Wierichs L. 
             Longley CB. 
             Bruker K. 
             Axelrod HR. 
             Midha S. 
             Babu S. 
             Kahne D. 
            Proc. Natl. Acad. Sci. U.S.A. 
            1996, 
            93: 
            1585 
          






CrossrefGoogle Scholar





	
[bookmark: RD33704ST-3][bookmark: RD33704ST-3B]3b 
             Vandenburg YR. 
             Smith BD. 
             Pérez-Payán MN. 
             Davis AP. 
            J. Am. Chem. Soc. 
            2000, 
            122: 
            3252 
          






CrossrefGoogle Scholar





	
[bookmark: RD33704ST-4][bookmark: RD33704ST-4A]4a 
             Li CH. 
             Budge LP. 
             Driscoll CD. 
             Willardson BM. 
             Allman GW. 
             Savage PB. 
            J. Am. Chem. Soc. 
            1999, 
            121: 
            931 
          






CrossrefGoogle Scholar





	
[bookmark: RD33704ST-4][bookmark: RD33704ST-4B]4b 
             Savage PB. 
            Eur. J. Org. Chem. 
            2002, 
            759 
          






CrossrefGoogle Scholar





	
[bookmark: RD33704ST-4][bookmark: RD33704ST-4C]4c 
             Ronsin G. 
             Kirby AJ. 
             Rittenhouse S. 
             Woodnutt G. 
             Camilleri P. 
            J. Chem. Soc., Perkin Trans. 2 
            2002, 
            1302 
          






CrossrefGoogle Scholar





	[bookmark: RD33704ST-5]5 
             Davis AP. 
             Joos J.-B. 
            Coord. Chem. Rev. 
            2003, 
            240: 
            143 
          






Google Scholar





	[bookmark: RD33704ST-6]6 
             McQuade DT. 
             Barrett DG. 
             Desper JM. 
             Hayashi RK. 
             Gellman SH. 
            J. Am. Chem. Soc. 
            1995, 
            117: 
            4862 
          






CrossrefGoogle Scholar





	
[bookmark: RD33704ST-7][bookmark: RD33704ST-7A]7a 
             Davis AP. 
             Perry JJ. 
             Williams RP. 
            J. Am. Chem. Soc. 
            1997, 
            119: 
            1793 
          






CrossrefGoogle Scholar





	
[bookmark: RD33704ST-7][bookmark: RD33704ST-7B]7b 
             Ayling AJ. 
             Pérez-Payán MN. 
             Davis AP. 
            J. Am. Chem. Soc. 
            2001, 
            123: 
            12716 
          






CrossrefGoogle Scholar





	[bookmark: RD33704ST-8]8 
             Koulov AV. 
             Lambert TN. 
             Shukla R. 
             Jain M. 
             Boon JM. 
             Smith BD. 
             Li HY. 
             Sheppard DN. 
             Joos JB. 
             Clare JP. 
             Davis AP. 
            Angew. Chem. Int. Ed. 
            2003, 
            42: 
            4931 
          






CrossrefGoogle Scholar





	[bookmark: RD33704ST-9]9 
             Broderick S. 
             Davis AP. 
             Williams RP. 
            Tetrahedron Lett. 
            1998, 
            39: 
            6083 
          






CrossrefGoogle Scholar





	[bookmark: RD33704ST-10]10 
             Davis AP. 
             Pérez-Payán MN. 
            Synlett 
            1999, 
            991 
          






Article in Thieme ConnectGoogle Scholar





	
[bookmark: RD33704ST-11][bookmark: RD33704ST-11A]11a 
             Li CH. 
             Rehman A. 
             Dalley NK. 
             Savage PB. 
            Tetrahedron Lett. 
            1999, 
            40: 
            1861 
          






CrossrefGoogle Scholar





	
[bookmark: RD33704ST-11][bookmark: RD33704ST-11B]11b 
             Zhou XT. 
             Rehman A. 
             Li CH. 
             Savage PB. 
            Org. Lett. 
            2000, 
            2: 
            3015 
          






CrossrefGoogle Scholar





	
[bookmark: RD33704ST-11][bookmark: RD33704ST-11C]11c  The former describes the reduction of oxime and ester groups in 5 using NaBH4/TiCl4. The major hydroxytriamine product has the all-α stereochemistry. The latter describes the hydrogenation of a 3,7-dioxime, again to give mainly the all-α product.








Crossref





	[bookmark: RD33704ST-12]12 
             Fieser LF. 
             Rajagopalan S. 
            J. Am. Chem. Soc. 
            1949, 
            71: 
            3935 
          






CrossrefGoogle Scholar





	[bookmark: RD33704ST-13]13 
             Pearson AJ. 
             Chen J.-S. 
             Han GR. 
             Hsu S.-Y. 
             Ray T. 
            J. Chem. Soc., Perkin Trans. 1 
            1985, 
            267 
          






CrossrefGoogle Scholar





	[bookmark: RD33704ST-19]19 
             Clare J. 
             PhD Thesis  
            University of Bristol; 
            UK: 
            2004. 
          




Google Scholar






[bookmark: RD33704ST-14]14  Two sets of conditions were used: (i) THF, NaHCO3 aq, r.t., 48 h (as described in ref.10), and (ii) MeOH, Et3N, 50 °C, 12 h. The latter method proved more convenient and effective. Details are given in ref.16 below.
[bookmark: RD33704ST-15]15  Crystal data for 9: C40H69N3O8·0.5 CH2Cl2, M = 762.45, a = 14.9131 (4), b = 20.251 (1), c = 32.299 (1) Å, V = 9754.5 (6) Å3, orthorhombic, C2221 (No. 20), Z = 8, D
            c = 1.038 g·cm-3, µ(MoKα) = 0.124 mm-1, F(000) = 3320, colourless crystal of size 0.20 × 0.20 × 0.30 mm, T = 173 ± 0.1 K. 19433 reflections collected, 8525 unique (R
            int = 0.074), 5049 reflections (I > 2σI) were used in refinement. R1 = 0.0930 and wR2 = 0.2161 for data I > 2σI and 500 parameters and R1 = 0.1607and wR2 = 0.2508 for all data. Absolute structure parameter refined -0.3 (3), Goodness of fit on F
            2 = 1.109. CCDC-250336 contains the supplementary crystallographic data for this paper. These data can be obtained free of charge at www.ccdc.cam.ac.uk/conts/retrieving.html [or from the Cambridge Crystallographic Data Centre, 12, Union Road, Cambridge CB2 1EZ, UK; fax: (internat.) +44 (1223)336033; email: deposit@ccdc.cam.ac.uk].
[bookmark: RD33704ST-16]16  
            
Hydrogenation of Trioxime 5.
            

Trioxime 5 (1.4 g, 3.03 mmol), PtO2·H2O (186 mg, 0.76 mmol) and AcOH (31 mL) were stirred vigorously for 5 d under 60 atmospheres of hydrogen. The solution was filtered under reduced pressure and evaporated.  The residue was dissolved in CHCl3-i-PrOH (9:1) and washed with Na2CO3 (aq sat.). The aqueous phase was extracted with 3 portions of CHCl3-i-PrOH (9:1). The combined organic layers were dried (MgSO4), filtered, and evaporated. Flash chromatography on silica gel, eluting with CHCl3-MeOH-NH3 aq (28% NH3 in H2O; 85:10:5) afforded 2a (413 mg, 32%) as an off-white solid; R
            
              f
             = 0.16.17 1H NMR (400 MHz, CDCl3): δ = 0.78 (s, 3 H, 18-CH3), 0.93 (s, 3 H, 19-CH3), 0.99 (d, J = 5.4 Hz, 3 H, 21-CH3), 3.05 (m, 1 H, 3β-H), 3.30 (br s, 1 H, 3β-H), 3.30 (br s, 1 H, 7β-H), 3.47 (s, 3 H, CO2CH3), 3.50 (s, 1 H, 12β-H). For characterisation as 9, triamine 2a (300 mg, 0.71 mmol) was dissolved in MeOH (7 mL), Et3N (400 µL, 290 mg, 2.9 mmol) and di-tert-butyldicarbonate (624 mg, 2.86 mmol) were added and the mixture was stirred overnight at 50 °C. Evaporation, dissolution in CH2Cl2-EtOAc (98:2) and filtration through a plug of silica gave tricarbamate 9 (480 mg, 94%) as a white solid. The product was identical (NMR, TLC) to material prepared using the method in ref.10
          

[bookmark: RD33704ST-17]17  The major side-products, presumably stereoisomers of 2a, possess R
            
              f
            ≥0.26 in this solvent system.
[bookmark: RD33704ST-18]18  
            
Triurea 10a.
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