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THE fungus Gibberella fujikuroi has been shovm1 to produce four

gibberellins, namely, gibberellins A1, A2 and Ah and pibberellic acid,

whilst gibberellins A1 and A‘5 have been isolated from the immature seed

of Phaseolus multif‘lorus.1 We wish to report the isolation of

another gibberellin from Gibberella fujikuroi. The fungus was

cultured2 until the inorganic nitrogen was exhausted from the medium,
then the pH was adjusted to and mainteined at 7 for 209 hours. Isolation

of crude gibberellic acid as previously describedz’3

and recovery of
the ethyl acetate mother liquors aiforded a gum which was adsorbed on
a column of charcoal-celite (1:2) and eluted with increasing con-
centrations of acetone in water. The fraction eluted with water

containing 65% acetone gave a gum which was chromatographed on silica-

celite (1:2) and eluted with increasing concentrations of ethyl acetate

1For review see P.W. Brian, J.F. Grove and J. MacVMillan, "The
Gibberellins", in Zechmeister, Prog. Chem. Org. Nat. Prod.
18, 350 (19€0).

2Brit, Pat. 783611.

3p.3. Curtis and B.E. Cross, Chem. and Ind. 1066 (1954).
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in chloroform. The fraction obtained with 20% ethyl acetate gave a
new plant growth promoting acid (25 mg./l. of culture filtrate) for
which we propose the name gibberellin A7.

Analysis of gibberellin A, (1), m.p. 202° dec., [a]2* +2g; N
(BtoH), v___ 3450 (0H), 1742, 1722 (C=0), 1654 cn.”' (c=C}, v_ >
1772 {y-lactone), 1738 (COZH), 1657 o~ {C=C), and its methyl
ester (II), m.p. 152-153° or 166-170°, [a]2> +33° (EtOH), viiBr

1

3

X

357, 1766, 1722, 1655, 686 (=cxz), 780, 760 and 743 om.

(H“C = C"H) indicates the molecular formula C for (I).

19722%
Microhydrogenation revealed the presence of two double bonds; with
concentrated sulphuric acid (I) gave an intense red colour (cf.
gibberellic acidh).

Treatment of (I) with dilute mineral acid at 20° gave an

. -]
aromatic acid 01832203 (V1), m.p. 220-222°, Voax J15s 263k, 1676 and

1587 cm.-1, \f::H 269,~272 mp (& 418, 377), which with diszomethane
gave an ester C19H2&03 {(v11), m.p. 145-145°, Under similar conditions

gibberellic scid (III) gives allogibberic acid’ (VIII), suggesting
that (I) has the same ring A structure as gibberellic acid, whilst the

addition of water to the terminal methylene group is analogous to the

4B E. Cross, J. Chem. Soc. 4670 (1954).

5FuW. Brdian, J.F. Grove, H.G. Hemming, T.P.C. Mulholland and
M. Radley, Plant Physiol. 329 (1958),
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conversion1’8 of gibberellin At (IX) to gibberellin A 1,7 (x).

h 2
Hydrogenation of (II) over 25% nellsdised charcoal gave 60% of

acidic products and dihydrogibberellin Al+ methyl ester7 (X1), mem.

1446~151°, identified by mixed m.p. and infrared spectrum. The A 3

position of the double bond, suggested by acid rearrangement, was
confirmed by the high yield of hydrogenolysis acids (cf. gibberellic
acid9) and by the oxidation of (II) with manganese dioxide to an af~

FtOH

unsatnured ketone C (Iv), m.p. 13%=1,0°, 228 mu (¢ 6500),

°O 22 5
v$§213 1776 (y-lactone), 1724 (ester) and 1691 cm.” (oB-unsaturated
ketone).

Oxidation of (I) with sodium periodate/potassium permanganate

followed by spectrophotometric determination1o of the formaldehyde

showed the presence of a terminal methylene group. Ozonolysis of (II)

with 1 mole of ozone yielded formaldehyde (0.43 mol.) and a nor-ketone

o]

19 22°6

which although it gave a monoacetate, m.p. 187-189°, was stable to
periodate and therefore not an a~ketol.

On the basis of structure (IX) for gibberellin 4 , the only

6N Takahashi, Y. Seta, H, Kitamura and Y. Sumiki, Bull. Aeric.

Chem, Soc. Japan, 21, 396 (1957).

"1den, ibid. 23, 405 (1959).
8

J.F. Grove, personal communication.

I3, k. Cross, J. Chem, Soc., 1960, in the press.

10

V), m.p. 185°, v nay SW40s 178k, 1755 (5=-ring ketone), 1738 cm.

R.U. Lemieux and E. von Rudloff, Canad. J. Chem. 33, 1710 (1955).

3



22 Gibberellin A7 No.1%
structure for gibberellin A7 consistent with these results is (I),
i.e, 7-deoxygibberellic acid.

All structures are supported by satisfactory analyses; infrared
frequencies refer to 'Nujol' mulls unless otherwise stated.

We are indebted to Mr. E.G. Jefferys and his colleagues for

carrying out the fermentations.





