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Because C-6 of uracil is known to be susceptible to the nucleophilic 

addition, the same carbon of 5-carboxyuracil should be expected to be more 

reactive. Indeed, when polyoxin C acid Cl-(5'-amino-5'-deoxy-B-g-allofuranuro- 

nosyl)uracil-5-carboxylic acid] 1)(&a) was treated with 2-3 equiv of NaHS03 at 

50" for 16 hrs (initial pH 4.0), considerable hypsochromic shift (from 275mu to 

261miL) and hypochromicity (one-third in extinction coeficient) were observed. 

Paper-electrophoresis of the reaction solution at pH 5.0 showed an uv-absorbing 

ninhydrin positive spot near the base line and an anode-migrating ninhydrin 

positive spot which lacked uv absorption. 

After separation on a Dowex 5OW column, crystalline uracil-polyoxin C 

[1-(5'-amino-5~deoxy-~-~-allofuranuronosyl)uracil~ 1)(7_a_) (75mg f rom 510mg of 1%) 

and the C-6 epimeric mixture of the sulfonate intermediate (2%) (120mg from 510mg 

of _la) were obtained. 2~ was white powder with the formula, C10H15N3012S, 

uv max (0.052 HCl, H20) end-absorption, (0.05N NaOH) 261mu (t 7360), ir 1245, 

1050 and 625 cm -l(-SO?_). The C-6 epimers were partially separated by cellulose 

chromatography (RuOH-AcOtI-H20) to afford fast-eluting epimer A, -32.8" 

* Studies on polyoxins, antifungal antibiotics, part XIV. The preceding paper, 

part XIII; K. Isono, K.Asahi and S. Suzuki, J. Amer. Chem. Sot., '99, 7490 (1969). 

This reaction was suggested briefly in the footnote 52 of that paper. 
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(c 0.5, H20) and slow-eluting epimer B, ltx3, A0 +11.0" (c 0.5, H20). Each compound 

showed an ARX system on 100 I‘ltiz nmr in D20 attributed to C-j methylene and C-6 

methine (epimer A: II-5,s 63.07, 3.31; H-6 4.86, Js 6= 2.4, 6 
9 

5, Ji 5= 17.4 Hz. 
, 

epimer B: H-5,5 63.06, 3.34; H-6 4.88, J5 6= 1.9, 7.0, J? j= 18.0 llz). Consid- 
> 3 

erable high-field shift of the anomeric protons (5 5.35 for epimer A and 5.7s for 

epimer R) should be ascribed to the anisotropy of the C-6 sulfonate group. 

2% easily underwent quantitative elimination of the sulfonate group to give 3_a 

in alkaline media (pH 11-12) at room temperature. The possible reaction 

mechanism is illustrated In Scheme 1. The reaction int,ermediate formed by the 

nucleophilic addition of bisulfite on C-6 would undergo either decarhoxylation 

to yield 2 or to afford 2 directly by the concerted decarboxylation and desulfo- 

nation. The sulfite ester intermediate is also possible in the latter case. 

5-Carboxyuracil (ik), 5-carboxy~-2-tiiiouracil (ic_) reacted similarly, 
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affording uracil (zb) and 2-thiouracil (3_c_), respectively. The sulfonate 

intermediates, 2b and & were obtained as sodium salt monohydrate, C4H7N206SNa 

and C4H7,N205S2Na, respectively. The nmr of the pyridinium salts of 2b and & 

in DMSO-d6 showed a coupling between H-6 (multiplet centered at 6 3.91 for & 

and 4.00 for z!) and N1-H (6 7.87 for 22, 9.71 for 2?, broad doublet, J= 4 Hz), 

supporting the C-h sulfonate structure. 

This newly discovered mild decarboxylation reaction was applied success- 

fully to the transformation of polyoxins D l)(g), El)(z) and J?l)($). The 

reaction yield was nearly quantitative on the basis of uv and biological 

activity. Polyoxins L1)(7), M2)(S) and K1) (9) thus obtained were identified 

with authentic samples by optical rotation, uv, ir, nmr, pKa', tic and hydro- 

lytic data. Details of these transformation will be the subject of the 

following paper. 

0 

This reaction constitutes a novel bisulfite-catalyzed facile decarboxy- 

lation reaction and wide-range of appl icability is expected. Indeed, decar- 
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4 R, =COOH , R,=OH , R3=OH 

5 R, =COOH , R,=OH , RJ=H 
OOH 

R,=COOH , F=& R2= N, RJ=OH 

R,=H , RZ=OH , R3 =oH 

R,=H , R2=OH , Rs=H 

R,=H , R,= , R3=OH 

boxylation of 1-hydroxy-2-naphthoic acid 3) with NaHSO3 or the displacement 

(probably misassignment for the sulfonate position 4)) of th.e carboxyl group of 

3-carboxycoumarin 5) by bisulfite was reported, although no right explanation 

given to the structure of the bisulfite adduct and the reaction mechanism. 

This reaction also provides further interest to the reaction of 4-thiouridine 

with ha2S03 and O2 6) and the bisulfite addition to uridine and cytidine 
7) . 
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