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hydrin formation, closure to the 9,118-oxide and
opening with hydrogen fluoride gave 6¢,9a-
difluoro-16a-methylprednisolone 21l-acetate (III),
n1.p. 257-259° (dec.), A&, 238 mu (e 16,500). Sat-
isfactory analyses were obtained for the compounds.

The biological effects of these new hydrocortisone
analogs will be reported in detail elsewhere by
members of the Upjohn Company Endocrinology
Department. As examples of the type of poten-
tiation of activity observed, Ow«-fluoro-16a-
methylhydrocortisone acetate (I), Ga-fluoro-16a-
methylprednisolone acetate (II), and 6a,9a-di-
fluoro-16a-methylprednisolone acetate (III) were,
respectively, approximately 40, 160 and 700 times
as active as hydrocortisone in the liver glycogen
deposition assay.!!

(11) R. O. Stafford, L. E. Barnes, B, J. Bowman and M. M. Mein-

zinger, Proc. Soc. Exp. Biol. Med., 89, 371 (1955), We are indebted
to Mr. 8. C. Lyster fur these assays.
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THE STEREOCHEMISTRY OF ALLOGIBBERIC ACID
5 AND OF GIBBERIC ACID
w’

We wish to outline the evidence which permits
the assignment of the stereochemistry shown in
I and II, respectively, to allogibberic acid and to
gibberic acid, two acid rearrangement products
of the plant growth hormone gibberellic acid.!

(1) The carboxyl group in allogibberic acid
(I) must be ¢is to the two carbon bridge of the
bicyclo{1.2,3]Joctane system. This follows from
the fact that the diacid (III) obtained from I by
Cross, et al.,2® on ozonolysis followed by sodium
bismuthate cleavage is known to give an anhydride,
reconvertible to I on hydrolysis, on treatment with
acetic anhydride. We have now shown that the
Cs epimer of III® gives the same anhydride as 111
when refluxed with acetic anhydride. This be-
havior is compatible only with a ¢is relationship
of the two acid groups in III* and therefore the
Cs carboxyl and the two carbon bridge are cis to
each other.

(2) The mechanism of the rearrangement of
allogibberic acid into gibberic acid (I—II) is such
as to require that the two-carbon bridge in gib-
beric acid have the opposite configuration from
that which it occupies in allogibberic acid. This
niechanistic consideration is compelling but since
the evidence is contradictory® we have established
this point by demonstrating that the rotatory dis-
persion curve of II is the mirror image of that of the
ketore from the ozonolysis of 1.5

(1) B. F. Cross. J. Chem. Soc., 4670 (1954).

(2) B. L. Cross. J. P. Grove, J. MacMillan and T. P. C. Mulholland
Chem. and Ind.. 931 (1936).
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und S, K. Das Gupta, Tars JovrNat, 74, 1318 (1932).

(3 A. J. Birch. R. W. Rickards and J. H. Smith, Proc. Chenm. Soc.,
192 (1058),

() We wish to thank Professor Djerassi for arranging t have the
rutatory dispersion data taken on our compounds. We wish to thank
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acid used in these studies.
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This “inversion’’ of the two carbon bridge re-
quires that the B/C junction be ¢is in one member
of the gibberic-allogibberic acid pair while frans
in the other. In view of this, it is illuminating
that the catalytic hydrogenation of the A% olefins
derived from II and from the dihydro-derivative of
I (IV and V, respectively)? results in the regenera-
tion of the stereochemistry at Cg present in the par-
ent substance. The catalytic hydrogenation of
these bicyclodetene systems has thus produced a
¢ts B/C junction in one case and trans in the other.
Put differently, the reduction has taken place cis
to the two-carbon bridge in one substance and frans
in the other. Since reduction #rans to the two-car-
bon bridge takes place in only one of the two cases
it must be that in which both the carboxyl and the
bridge are on the same side of the plane. Since
such a trans reduction regenerates the original
stereochemistry, allogibberic acid must be I.

The structures I and II represent the relative
stereochemistry of the four asymmetric centers in
these molecules. It also can be shown to represent
the absolute stereochemistry. The keto acid III,
which we now know to have a trans B/C fusion, has
a rotatory dispersion curve® which has the same sign
of the Cotton effect as cholestanone or of the re-
lated (+)trans-8-methylhydrindanone.” The ab-
solute stereochemistry of I and II is thus estab-
lished.

(7) C. Djerassi. D, Marshall and T. Nakano, THIS JOURNAL, 80
4833 (19538); C. Djerassi, Record of Chemical Progress, in press,
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C1“.-HYBRIDS OF HUMAN HEMOGLOBINS. II. THE
IDENTIFICATION OF THE ABERRANT CHAIN IN
HUMAN HEMOGLOBIN S

Sir:

Both normal adult human hemoglobin and sickle
cell hemoglobin (HbA and HbS) contain two each
of two kinds of polypeptide chains.! The two «
chains have the N-terminal sequence, val-leu, and
the 8 chains the sequence val-his-leu.? In HbS, a
valyl residue has been substituted in one kind of
chain for a glutamyl residue in HbA.* We wish to
report that substitution is in the § chain.

(1) H. S. Rhinesmith, W. A, Schroeder and L. Pauling, Tuis
JOURNAL. 79, 4682 (1957), and unpublished data.

(2) H. S. Rhinesmith, W. A. Schroeder and N. Martin, ibid., 80,
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