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Summary: A total synthesis of (2) fortamine has been achieved by a 7-step sequence. 

The fortimicins are a group of potent aminoglycoside antibiotics isolated from M. olivoasterosporo.l’2 - 

The structures of the major representatives of this group, namely, fortimicin A and B have been 

established as the 6-ee-purpurosamine B glycoside of the novel 1,4_diaminocyclitol fortamine and its 

glycylamide derivative. 394 We wish to report the total synthesis of fortamine via a stereospecific and 

substitutionally selective route.’ 

Fortimicin A R = C0CH~Nl-l~ 

BR=H 

A cyclohexane solution of equimolar amounts of trans-1,3-cyclohexadiene-5,6-diol diacetate J7 and 

dimethyl azodicarboxylate was irradiated with a 45OW Hanovia lamp 679 A36 at 46-50’ for 24 hours to 

yield after chromatography on silica gel (8% acetone-CH2C12) 7a,S&diacetoxy-2,3-diazabicyclo(2.2.2)- 

act-Z-ene-2,3_dicarboxylic acid dimethyl ester 28 (75%) M+ 342, IR(CHC13) 5.73, 5.88p1 NMR (CDC13) 6 

2.03 and 2.07 (OAc, Zs, 6H1, 3.77 (C02CH3, br. s, 6H1, 4.2-5.4 (m, 4H), 6.3-6.9 (m, 2H). Deacetylatlon 

of 2 (CH30H, CH30Na) provided the corresponding diol Za, mp 160-1620, Calc’d for: C,0H1406N2: C, 

46.51; H, 5.47; N, 10.85. Found: C, 46.43; H, 5.53; N, 10.49. Osmylation of 2 in I:1 pyridine-benzene 

with a stoichiometric amount of osmium tetroxide produced predominantly (3:11 the endo dial 3, M+ 376; 

NMR(CDC13) 6 2.07 and 2.08(OAc, 2s, 6H), 3.77 (C02CH3, s), 4.0-5.6 (ml, together with its exe isomer 

3a, mp 163-1643 Calc’d for: C H 0 N : 

N, 7.41, in a total yield of Is,lSO 72%. ‘O. 2 
C, 44.68; H, 5.36; N, 7.44. Found: C, 44.72; H, 5.40; 

A single crystal X-ray determination on the crystalline exo isomer - 
3a established its structural assignment and therewith the endo structure of 3 itself.” 

Methylation of the endo diol 3 (CH2N2, silica gel, ether-CH2C12)‘2 proceeded regioselectively to 

yield after deacetylation (CH 
13 

ONa, CH30H) a 4:I mixture respectively of the desired monomethyl ether 

4 and its positional isomer 4a (75%) separable on silica gel (80% acetone-CH2C12). The structure of 
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4, M+ 306; NMR (CDC13) 63.53 (CH30, s), 3.77 (C02CH3, s), 3.2-4.8 (m), was ascertained inter. al. -- 

by conversion via 5 (vide -- infra) to the quadracyclic oxazolidone acetonide 6, M+ 314, IR (CHC13) 5.68, 

5.99~; NMR (CDC13) 1.37 and 1.43 (Rem-dimethyl, Zs, 6H), 3.55 (OCH3, s, 3H), 3.77 (C02CH3, s). By 

contrast, the positional isomer Za, M+ 306; NMR (CDC13) 6 3.55 (OCH3), 3.50 (OH), 3.77 (C02CH3, 

s), 3.2-4.8 (m), produced the oxazolidone 7, M+ 274 which, however, did not form the corresponding 

acetonide for reasons of stereochemical constraint. 
14 
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The selective decarbomethoxylation at position-3 of the nitrogen bridge in the alkaline conversion 

4 -+5, was made possible by mediation of the exo C-8 hydroxyl function. Participation of the latter - 

provided a transfer activation process leading exclusively to 5, I5 (98%) M+ 248; tetra(trimethylsily1) M+ 

536, NMR (CDC13) 6 3.48 (OCH3, s), 3.70 (C02CH3, s). This consequence was of critical significance 

in permitting selective methylation at the correct nitrogen position. Methylation of 5 was effected by 

the Borch procedure I6 to yield 8 (79%) purified on silica gel (60% acetone-CH2C12) M+ 262; NMR 

(CD3)2C0 62.73 (NCH3, s, 3H), 3.23 (H4, m, IH), 3.47 (OCH3, s, 3H), 3.67 (C02CH3, s, 3H), 3.68-4.0 

(m, 2H), 4.0-4.5 (m, 6H). 

Compound 8 represents the penultimate system in which all the structural features of fortamine, 

both steric and substitutional, have been properly assembled. The corresponding tris-trimethylsilyl ether - 

8a was reductively cleaved at the nitrogen bridge (Na-NH3, THF)17 to give the urethane derivative of 

(2) fortamine 9. Purification of the latter was effected chromatographically (silica gel, 40% acetone- 

CH2C12) on the corresponding tetraacetyl derivative 9a (60%) M+ Calc’d: 432.1742. Found: 432.1744; 

IR(CHC13) 2.90, 5.74, 6.09u; NMR (CDC13) 62.1 (OAc, NAc, s, 12H), 2.98 (NCH3, br. s, 3H), 3.40 (OCH3, 

s, 3H), 3.68 (C02CH3, s, 3H), 2.75 (m, U-L), 3.45-4.4 (m, 2H). 4.8-5.7 (m, 5H). Hydrolysis of 9a proceeded 

quantitatively (6N HCI, IlOO, 3 hrs) to afford (d fortamine dihydrochloride 9b as a microcrystalline solid 

mp - 200” dec. The 250 MHz ‘H, NMR spectrum (D20) of 9b was identical with that of (+) fortamine 

dihydrochloride obtained from the degradation of natural (+) fortimicin B 
18 

. The free base, (+-) fortamine 

9b itself (R=H) (aq. NaOH) also exhibited an NMR spectrum (D,O) identical with that of natural (+) 

fortamine.19 _ 
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