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In a recent communication (2), two of us (T. N. and M. H.) proposed
structure Ia for jegosapogenol, a triterpene from Styrax japonica Sieb. et
Zucc. The diequatorial (21B,22a) configuration for the a-glycol system was
assigned on the basis of the NMR spectra of the tri- (Ib) and tetra- (Ic)
acetates, in both of which a large, diaxial coupling constant (J = 10 cps)

between H-21 and H-22 was observed (see Table). Furthermore, for

Jg-21,8-22
the 1l6a,2la-epoxy derivatives (IIb, IIc, and I1Id) of jegosapogenol is near
zero, i.e. the dihedral angle is near 90° (3). Since H-21 is necessarily
B~equatorial in II, H~22 must be f-axial.

During this work, a striking similarity was noted between jegosapogenol
and barringtogenol C (4). The only difference between the proposed
constitutions of these compounds lies in the configuration of the a—glyéol
system in ring E. The trans-diaxial (2la,22B) assignment for barringtogenoi
C was based (4) mainly on the slow rate of reaction of this compound with lead
tetra-acetate. However, it has been reported (5) that the NMR spectrum of
barringtogenol D (the 16a,2la-epoxy derivative of barringtogenol C) triacetate

shows a singlet at 7 6,35 for the proton at C~21. If the acetoxyl group at

C-22 were B-axial some degree of coupling between H-21 and H-22 should be

1675



1676 No 17

observed (3) since the dihedral angle approximates 45° (Dreiding models).
Consequently, the C-22 hydroxyl group of the barringtogenols should be a-
equatorial and barringtogenol C should be jegosapogenol. Through the courtesy
of Prof. Tschesche, barringtogenols C and D, and barringtogenol D triacetate,
have been obtained and have.been found to be identical with the cofresponding
derivatives of jegosapogenol. Thus, the structures of barringtogenol C
(aescinidin) and barringtogenol D should be revised to Ia and IIa,respectively.

The same line of reasoning recently led (6) to the establishment of the
identity of barringtogenol C and th;asapogenol B. These workers also suggested
(7), but did not demonstrate, that the structures of protoaescigenin (8),
aescigenin (9), and isoaescigenin (10) should be revised to Id, IIe, and III,
respectively. This suggestion has now been shown to be correct.

The NMR spectrum of aescigenin tetra-acetate shows (5) a singlet at ©6.35
for the C-21 proton; H-22 must, therefore, be f-axial (see discussion above).
Furthermore, the epoxy alcohol (IV), derived from barringtogenol D (IIa), has
been shown (4) to be identical with the corresponding derivative from proto-
aescigenin or aescigenin.* Aescigenin is, therefore, correctly represented by
IIe and the 22-hydroxyl group in protoaescigenin, and hence in isocaescigenin,
is a-equatorial.

While the NMR spectra of protoaescigenin penta- (Ie) and hexa- (If)A
acetates show multiplets at T 5.3 from which coupling constants are not readily
extracted, the spectra of the acetonides (V and VI) derived (11) from proto-
aescigenin exhibit AB quartets (Table) with J = 9 and 1l cps, respectively.
Thus, H-21 and H-22 are trans-diaxial and protoaescigenin is correctly

represented by Id.

* It should be noted that the original assignment of the B-configuration

to the 22-hydroxyl group was based solely on molecular rotation data (9)-.
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CH,R4
o R'=pZ=p3=p% -
Ib R'=Ac, RZ=R3 =Rh-
Ic R =RZ:=Ac, B3 =Ré=p
10 R =R2-R%H, RO-0H
Ie R =RZ:Ac, R3:H, Ré=0Ac
It R1=R2-R3:=Ac, R =0Ac
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o R =H,8-0, B2 =R =R* =
b R =Hp-0Ac, R =R3=Ac, R*=#
Oc K=0, RZ-R3-Ac, Ré-H

Id =0, R2=R4=n, R3=Ac

e R'=Hp-0H, R2=R3=H, Ré=0H
i Rl =H,B-0Ac, R2=R3:Ac, Ré=0Ac
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PABLE. NMR data £or H-21 and H~22

Compound T (CDC13) F(cps) Ref.
b 5.97(d8), 4.72(a)" " 10 2
Ic 4.39(d), 4.60(q) 10 2

IIb 6.40(s), 4.70(s)" " o 2
ITc 6.42(s), 4.72(s) " 0 2
1Id 6.44(s), 6.04(s)" " o : 2
Te 5.3(3H, mult.) - 11
1f 5.3(4H, mult.) - 11
1f 6.35(s) 5.40(s) 0 5, 11
v 4.05(d), 5.22(4) 9 11
vI 3.82(d), 5.36(d) 11 11

* Unless otherwise indicated, the spectra were determined with a Varian
HR-100 spectrometer using tetramethylsilane as internal standard.

** Obtained with a Varian A-60 instrument.
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The trans-diaxial, 21a-0H,228-0H, assignment for isoaescigenin was based
on the slow rate of its reaction with sodium metaperiodate. The small

(~ 3 cps) value of for isoaescigenin derivatives is consistent with

Jh—2l,H—22
the revised structure (III) since the relevant dihedral angles are
approximately equal (Dreiding models).

Acknowledgment. Financial assistance by the National Institutes of Health

to Kyoto University (Grant No. GM-09362) is gratefully acknowledged.

REFERENCES
1 This paper represents Part II in the series "Terpenoids" by T. Nakano
(Part I, ref. 2) and Part II in the series "Triterpenoids" by J. B. Thomson
(Part I, ref. 10).
2 T. Nakano, M. Hasegawa, T. Fukumaru, S. Tobinaga, C. Djerassi, L. J.Durham,
and H. Budzikiewicz, Tetrahedron Letters No. 4, 365 (1967).
3 M. Karplus, J. Cchem. Phys. 30, 11 (1959).

4 A. K. Barua, S. K. Chakraborti, P. Chakrabarti, and P. C. Maiti, J. Indian

Chem. Soc. 40, 483 (1963); A. K. Barua and P. Chakrabarti, Sci. and Cult.
30, 332 (1964): idem, Tetrahedron 21, 381 (1965).
5 R. Tschesche and G. Wulff, Tetrahedron Letters No. 21, 1569 (1965).

6 I. Yosioka, T. Nishimura, A. Matsuda, and I. Kitagawa, Tetrahedron Letters

No. 48, 5973 (1966).

7 I. Yosiocka, T. Nishimura, A. Matsuda, and I. Kitagawa, Tetrahedron Letters

No. 48, 5979 (1966).
8 R. Kuhn and I. Low, Annalen 669, 183 (1963).

9 G. Cainelli, A. Melera, D. Arigoni, and O. Jeger, Helv. Chim. Acta 40,

2390 (1957).
10 J. B. Thomson, Tetrahedron 22, 351 (1966).

11 Private communication from Prof. R. Kuhn and Dr. I. L&w (Heidelberg).



