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Summary: Structure of amipurimycin was determined chemically to be ,\1‘

Harada and Kishi2 isolated from Streptomyces novoguineensis a new antibiotic amipurimycin,

which was active against Pyricularia oryzae, had a molecular formula CZOH27-31N708'H20 and

showed pKa' 3.7 and 9.1 and the signals in the pmr and cmr spectra as well as the maxima
of its uv spectra characteristic to those of 2-aminopurine moiety. We now report here
structure determination of amipurimycin (,}I) [C20H29N7O8 from fd mass m/z 496 (M+1)1].
Hydrolysis of amipurimycin (1-\PM)3 (,}I) with 6N HCl at 80 °C gave a ninhydrin positive
compound [fd mass m/z 130 (M+1)] whose spectral data as well as those of its N-acetyl methyl
ester [m/z 185 (ei mass)] suggested its structure to be 2-aminocyclopentanecarboxylic acid.

Its stereochemistry was determined to be cis (;\3/) by comparison with synthetic 91_5_—4 and trans-

2-aminocyclopentanecarboxylic acid. 5
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Although presence of the 2-aminopurine moiety in }hwas suggested from the spectral datal,
hydrolysis of kwith hydrochloric acid did not afford 2-aminopurine base (%) . We found that
on treatment with trifluoroacetic acid at 130 °C in a sealed tube ,{did afford %in 41% yield.

Treatment of APM (,{) with methanolic 1IN HCI at 5 °C afforded APM methyl ester (f\l) [fd mass
m/z 510 (M+*1)1, which was acetylated with N-acetylimidazole in dichloroethane at 100 °C to
pentaacetyl APM methyl ester (5) [m/z 713 (M)]. Extensive analysis of pmr and cmr spectra
of APM3 and 56 suggested the formula 1 for APM except the stereochemistry at 3' and 8' posi-
tions. For conflrmatlon of this formula the presence of the tertiary hydroxy group at 3'
position had to be established. It was carried out as follows.

APM methyl ester (f{) was treated with p-nitrophenyl acetate in aq pyridine to give N-acetyl
APM methyl ester (,G\SJ) [40% from A fd mass m/z 552 (M+l); ninhydrin test negative;§ 2.15 (s,
Ac)], which was then treated in acetone with 2,2-dimethoxypropane and camphorsulfonic acid
giving two isomeric acetonides; Nz—acetyl APM methyl ester acetonide I (7) [ vield 81%; crystals;
mp 248-9 °C; exact mass 591.2681 (M)] and II (8) [ yield 11%; fd mass 592 (M+1)]. Position
of the acetonide ring in ,Z was assumed from the analysis of its pmr spectrum and from the
fragment peak at exact m/z 490.2040 (M-101 in formula Z,) in its mass spectrum, and further
confirmed by deriving the acetonide I (,\7) with acetylimidazole to its monoacetate [2' position;
H-2' §4.74 in Z - 5.83 in Z acetate] and N-acetyl monoacetate [arom-amino and 2']; no acetyl
group was introduced to 8' or 9 position. Similarly the position of acetonide ring in the
acetonide II (,E\!l) was assumed and confirmed by deriving it to its diacetate [2' and 9'; no peak
at m/z 574 (M-101); H-2' §4.74 in 8 —~ 5.79 in § diacetate; H-9' §4.20 or 4.06 in g - 4.70 in
,i\il diacetate].

The acetonide I (Z’) was treated with aq NaIO4 at 5 °C followed by reduction with NaBH4 to
give two products (2:1 ratio), seco-alcohol A (,%) and B (']Y/Q,) [both fd mass m/z 566 (M+1)],
which were separated by silica gel tlc. These seco-alcohols were isomeric at the newly pro-
duced sec-hydroxy group at 3' position. Seco-alcohol A (,%) was acetylated with acetylimidaz-
ole to the seco-alcohol A triacetate ('Ui,) [m/z 691 (M)], whose structure was proven by exten-
sive analysis of its pmr spectrum (formula %/{); these results indicated correctness of the pro-
posed structure ,{ (except stereochemistry at 3' and 8' positions) having the tert-hydroxy group
at 3' position.

The acetonide 1 (Z) and II (,%) were interconvertible under the acetonidation condition, but
no diacetonide has been detected in the reaction mixture. Both of the monoacetonides could
be hydrolyzed with 20% acetic acid to the starting N-acetyl APM methyl ester (Q) in a nearly
quantitative yield, and hence no rearrangement occurred during the acetonidation. The for-
mation of no diacetonide suggested that the 2',3'-diol should be trans each other, and this was
established by conversion of the N-acetyl APM methyl ester (Q) by treatment with mesyl chloride
in dry pyridine at 4 °C to the tetrahydrofuran derivative ,{A’ [yield 45 %; oil; fd mass 534
(M+1) ; acetylation gave R O-acetate; H-8 §3.93 in ,b% — 5.49 in R acetate}, which was
accompanied with the epoxide 4,4\1’ [yield 25 %; H-2' §4.39 in % — 5.83 in % 2'-mesylate].
Under the same condition, the acetonide II (,%) could not form its tetrahydrofuran derivative,
but its 9'-O-mesyl and 2',9'-di-O-mesy! derivatives, indicating that the 3' and 8'-hydroxy
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groups in the tetrahydrofuran J& should be trans each other. Absolute configuration of APM

as well as the stereochemistry at C-6' position has not yet been determined.
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. N2-Acetyl APM methyl ester acetonide I (Z): pmr (Py-ds, 70 °C, 270 MHz) éppm (J in Hz)
9.13 (bd, 8, Nl-H), 8.69 (s, H-6), 8.37 (s, H-8), 7.72 (bd, 8, NZ—H), 6.24 (d, 9, H-1'),
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5.19 (bdd, 8 and 4, H-6'), 5.06 (t, 6, H-8"), 4.80 (m, H-5'), 4.74 (d, 9, H-2'), 4.20 (dd,
11 and 6, H-%'), 4.06 (dd, 11 and 6, H-9b'), 3.56 (s, OMe), 3.24 (q, 7, H-2"), 2.54 (bt,
13 and 11, H-4ax"), 2.35 (dd, 13 and 1.5, H-4eq"), 2.15 (s, Ac), 1.9-1.6 (4H, m, H-4" and
6"), 1.54 (6H, s, CMez), 1.5-1.0 (2H, m, H-§"}; cmr (CD0D) Sppm 175.7 and 171.0 (s,
C~7'and 1"), 172.7 (s, COMe), 161.8 (s, C-2), 154.5 (s, C-4}, 149.5 (d, C-6), 142.5 (d,
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(dd, 13 and 11.5, H-4ax"), 2.39 (dd, 13 and 3, H-4eq'), 2.03 (s, Ac), 2.3-1.2 (6H, m).
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