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In 1959, Eattori and Kcuuamine isolated two new amino acids fran the 

sap of etiolated eplcotyl tips of Stizolobium hassjoo and named them 

stizolobic acid and stizolobinic acid (l), respectively. 

Stizolobic acid is a dlbasic U-amino acid of m.p. 231-233*, e'*" 

303 rn~ (log E 3.89), with a molecular formula of CgF$N06, and its structure 

was presumed to be B-(3-carboxy-y1-pyron-5-yl)alanine (I) (1). 
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Stlzoloblnlc acid does not decanpose under 300', gives positive nln- 

hy3rin reaction, forms a Cu complex, and behaves like a dlbasic amino acid 

*CX-PYRONE-6-CYLIC ACID DERIVATIVES. I. 
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are ~+9~.me-6-carboxylic acid derivatives with the alanyl side-chain III 

the 3- and 4-positions, respectively. 

The structures of stlzolobinic acid (I) and or stizoloblc acid (II) 

have nw been conclusively established by the syntheses of the three 

possible isomers (I, II, and III) of g-(6-carbcxy-W-pyronyl)slantie. 

For the synthesis of DL-stizolobinlc acid (I), ethyl 3-methyl-a- 

pyrcme-6~carboxylate (3), m.p. lJL5-ll2.5', was refluxed with N-brcmto- 

succinlndde in carbon tetrachloride to afYord ethyl 3-brcmcmcthyl-a- 

pyroned-carboxylate (IV), m.p. 135.5-136.5' (Found: C, 41.80; H, 3.67; 

or, 30.38. C91$04EIr requires C, k1.40; H, 3.48; hr, 30.66$. 2 EtoH 

303 w (log E 4.03)). Condensation of IV with diethylacetamido-scdio- 

melonate in benzene afYoMed V, m.p. 153.5-155' (Found: C, 54.61; H, 

6.07; N, 3.46. C18%3'yo9 requires Cl 54.40; H, 5.83; Nj 3.532. c 

237, 308 mn (log E 3.36, 4.01)). When V was refluxed in a mkture of 

acetic and hydrochloric acid DGB-(6-carboxy-a'-pyron-3-yl)-alanlne (VI) 

was obtained in good yield. The free acid did not melt belw 300" 

(Found: C, 47.70; H, 3.97; N, 6.20. C$$N06 requires C, 47.58; A, 3.83; 

N, 6.1%. ;cS4 234, 304 mc (log F 3.38, 4.02); hpH5" 234, 306 rnp 

(log E 3.42, 4.01)). 

The analoga~ synthesis of stlsolobic acid (II) started vith ethyl 

4-methyl-a-pyrone-6-carboxylate (3), r&p. 7l-72', which was refluxed with 

N-brcmosucc!nimide In carbon tetrachloride under Irradiation or in the 

msence of benzoyl peroxide as a catalyst. The reaction product was 

chrmmtographed over silica gel and eluted with chloroform. A dibromide 

(Us yield) and a monobranide (42$ yield) were obtained, in addition to 

-acted eater. The dibromlde is probably ethyl 4,4-dib ranomethyl-cc 

pyroned-carboxylate, m.p. 72-n" (Found: c, 32.02; H, 2.78; EX, 47.02. 
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C9804B”2 ~-qUre~ C, X.79; E, 2.37; Br, 47.01%. e EtOH 306 ma (log 

e 3.86)). The dibranlde is also obtained on further brcmination of the 

No.46 

monomae. The monobmmride, ethyl 4-brcsnomethyl-a-pyrone-6-carboxylate 

(VII), m.p. 68-69.5' (Found: C, 41.89; H, 3.80; Br, 30.66. CsH904Dr re- 

quires C, 41.38; B, 3.48; Br, 30.66$. &* l%OH 305 rnv (log 8 3.86)) was 

refluxed with diethylacetamldo-sodicmalonate in ether and afforded the 

condensation product (VIII), m.p. ill-U.3* (Found: C, 54.51; H, 6.04; N, 

3.51. %8%3No9 qu re b-es C, 54.40; H, 5.83; N, 3.53%. e EtoH 306 ma 

(log s 3.87)). When VIII was heated in 8 sealed tube with glacial acetic 

acid, satumted with hydrogen chloride gas, for several days at lOO* 

there was obtained in good yield, DIrB-(6-carbolry-a1-pyron-4-yl)aLanine 

(lx), free ma, aecaeposition above 2700 (Fma: c, 47.44; H, 3.92; N, 

6.01. C&h06 requires C, 47.58; H, 3.83; N, 6.16s. em4 301 ma (log 

P 3.85); $&5-O 303 mu (log 0 3.86)). Hydrolysis under ordinary codi- 

tions failed to produce IX due to the characteristic isomerization reac- 

tions reported in the preceding paper (1). 

The two amino acids, VI and IX, obtained by the foregoing methods 

corresponded, respectively, with the natural stizolobinic and stizolobic 

acids, I and II, with respect to Rf values (Paper) in five different 

solvent syetems, behaviour on paper electrophoresis, ultraviolet spectra 

at various ptivalues ana in chemical Properties. 

When the synthesis of the remaining is-r, DL-B-(6-carboxy-cx'- 

pyron-5-yl)alanine (III) was carried out in an analogous fashion, the 

Product was the cyclic lactam (IIIB). The free amino acid was obtained 

by a different rcute described below. 

For the synthesis of the cyclic lactam (IIIB), methyl 5-methyl-a- 

Pyrone-6-car'xxylate (4), m.p. 131-133', was refluxed with N-bromosuc- 

cinimide in 'carbon tetrachloride, with irradiation or with benzoyl Peroxide 
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88 a catalyst, to form the manobranide (X), m-p. kO-50. (Found: C, 38.66; 

H, 3.11. C8?4Er requires C, 38.99; H, 2.&i+ 2 EMH 305 q~ (log E 

3.82)). This monobrcmide was nfluxea with dlethylacetamldo-sodiamaloncrte 

in benzene to afford XI, m.p. ll&ll9* (Found: C, 53.64; H, 5.66; N, 3.78. 

%*N% requires C, 53.26; H, 5.52; I, 3.65%. 2 Eta 304 uq.i (log c 

3.87)). When XI vas heated vith glacial acetic acid In a sealed tube 

saturated with hydrogen chloride for several days at 100. the lactam (IIIB) 

was obtained In a quantitative yield, m.p. 249-251. (decaup.) (Found: c, 

51.70; H, 3.54; N, 6.84. C&NO5 requires C, 51.68; H, 3.37; N, 6.70$. 

kux pH ls4 317 m$l (log E 3.93); es.0 319 mu (log c 3.91)). 

Since opening of this lactam (IIIB) to the free smlno acid (IIIA) has 

not been successful, the synthesis of the amino acid (IIIA) was achieved 

byanotherroute. 

Ethyl 5-brcmarmethy1-Gpyronrmed-carboxylate (X) va8 converted to the 

corresponding iodide (XII) with scdiua iodide in acetane, m.p. 77.5-78.5' 

(Found: C, 35.00; H, 3.03. C$$IO4 requires C, 35.0% H, 2.9k$). The 

iodide was condensed with ethyl sodlo-acetoacetete In ether and the pro- 

duct (XIII) chrcwatographed on silica gel. Elution with chl.oroform 

containing sdloxane affordedXIIIas aviscaw oil. Nltrosation of 

XIII with butyl nitrite in 8% e.ulphwic acid In the cold gave ethyl a- 

h~oxyimino-B-(6-et~-c~~yl-a1-pyroll-5-yl)~~ic (XIV), m.p. 

120~122. (Found: C, 52.77; H, 5.34; N, 4.65. C13H151V9 requires C, 

52.52; H, 5.09; N, 4.7ls. $" 309 uq.i (log g 3.84)). The a-hydrcay- 

imlno ester (XIV) was reduced with stsnnous chloride and hydrochloric 

acid in acetic acid. The reaction mixture was concentrated in vacua, 

hydrochloric acid added, and the mixture warmed on a water bath to effect 

hydrolysis. The reaction mixture was treated vlth hydrogen sulfide. The 
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free amino acid, DL-&(6-carboxy-@-pyron-5-yl)aladne (IIIA), crystal- 

lized on concentration in vacua. -- The tie amino acid dehydrated at 178- 

180*, and melted with effervescence at 251-252'. The nlnhydrln reaction 

wss bluish gurple. (Found: C, 44.39; H, 4.53; N, 5.71. CgH9N06.H20 

requins C, 44.08; H, 4.53; A, 5.92$. c aq' saln. 303 rnv (log E 

3.82)). This amino acid Is easily converted to the cyclic la&am (IIIB) 

by fus1c.m &ove 250.. 

The optical resolution of the three iscuneric racemic amino acids 

and the de%ennination of their absolute configurations will be reported 

in subsequent papers. 
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