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PAEONIFLORIN (I), obtained from Chinese Paeony root, has
been found as being a glucoside of benzoylated clo—compound,
whose aglycone cannot be obtained by the usual methods due
to its ingtability to acid and resistance to enzymatic
hydrolysis. It has been reported previously(l’z)that mono-
methyl ether of desbenzoyl paeoniflorin (IV) yields on acid
hydrolysis D-glucose and 2-(2,5-dihydroxy-4-methylphenyl)-
propionic acid (XII). This aromatic acid (XII) was noted as
it retained all the ten carbon atoms of the assumed aglycone
part of paeoniflorin which is by no means aromatic.

By the action of IiAlH,, paeoniflorin tetraacetate and
pentaacetate gave three products, C;cH,,0;4s M.pe 186°,
01652409’ m.p. 163°, and 01632509’ m.p. 267°,vwhich were
tentatively named product A, ), 4, (VI) and Ay (v1I),
respectively. The product A, (desbenzoyl paeoniflorin)(V),
gave the aromatic compound (XII) on acid hydrolysis,whereas

the product A3 (VII) afforded a non-aromatic aglycone,

ClOH1604’ m.p. 223° (VII').

* Present address: Department of Chemistry, Tokyo Kyoiku
University ,Otsuka, Tokyo.
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The reaction of LiAlH4 mentioned above would reasonably be
explained by the presence of an acetal-hemiketal combining
system in paeoniflorin and the product‘Al,which is subjected
to a reductive change to give the products A2 and AB’

The acetal-hemiketal system has also been supported by the
chromic acid oxidation of paeoniflorin tetraacetate (II)
affording a ketonic Y-lactone (VIII) (IRiggg].'B 1780 cm'l);

2,4~dinitrophenylhydrazone, C, H,oN, 0,5, m.p. 208°.
3773874718
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On heating the ketonic Y-lactone (VIII) in aq.N52003,
hydrolytic opening of the lactone ring, deacetylation,
desbenzoylation and dehydration occurred simultaneously to
give an apf-unsaturated keto-carboxylic acid (IX);penta-
CHCl3 1765

max.
(acetats C=0), 1730 (COOH), 1700 cm™»(aB-unsaturated C=0).

acetate, CogHz50;5y Mepe 182° (IX') (IR ¥

The ultraviolet spectra of the ap-unsaturated keto-

EtOH
max.

(uv AmEOH 242 mp, loge 5.86) showed a close similarity
with that of verbenone (X) (UV AEYOE 252 my, log € 3.80).

carboxylic acid (IX) (UV A 249 mp) and its acetate(IX')

@atalytic hydrogenation of the acetate of af-unsaturated
keto-carboxylic acid (IX') afforded a dihydro derivative,
C 6H3,+015, m.p. 222° (XI) whose infrared spectrum (IRVCHCI5
1715 cm"l) showed that the ketone group is located on =a

saturated six-membered ring.



No,30 Paeoniflorin 1993

A singlet methyl signal in the NMR spectrum of paeoniflorin
tetraacetate ( T:8.66) was retained in the ketonic Y-lactone
(VIII) (Tt :8.38) to indicate the presence of >g§3 system in
these compounds. In the NMR spectrum of the apf-unsaturated
keto-carboxylic acid (IX), the methyl signal was shifted to
lower field overlapping with the acetyl signal (T :7.9 )
showing the methyl group is standing on a double bond.
On hydrogenation of the double bond, a doublet signal centred
on Y :8.95 (J= 7 c.p.8.) appear gain the NMR spectrum of XI
to indicate the occurrence of -CH- system in its molecule.

The presence of acetal proton was shown in the NMR spectrum
of paeoniflorin tetraacetate (II) at U :4.58 as well as in
those of product 4; ) ( saq. -0,76 p.p.m.) and product A,
(vI) ( saq‘-o.az p.p.m.). It dissapeared in the NMR spectra
of the ketonic Y-lactone (VIII) and product Ay (VII). The NMR
spectrum of product 4, also showed that no proton is attached
to the carbon atom which links glucose.

All the evidences mentioned above have agreed the structural
formula (I) of paeoniflorin, which can provide a satisfactory

explanation for the reaction products (II-IX, and XI).

(I) Gl = D-Glucosyl; R= 063500; R'= H
(II) Gl = Tetraacetyl-D-glucosyl;

0 R = CgHCO ; R'= H
Rg&;g !m (III)Gl = Tetraacetyl-D-glucosyl;
q R = C.H.CO ; R'= CH
6 gH5C0 3
OR' (IV) Gl = D-Glucosyl; B = H; R'= CH,

(V) Gl = D-Glucosyl; R = R'= H
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(V1) 61 = D~Glucosyl (VII)Gl = D-Glucosyl (VIII)Gl =

- O

VIT® - Tetraacetyl— .
( )6 -H D-glucosyl;n.csgico
, cH
3 3 3
G1~0 Gl-
ROR, COOR ROH,C COOR!
(3] 0 o
(IX)Gl = D-Glucosyl; (xX) (XI) Gl = Tetraacetyl
R=H D-glucosyl;
(IX' )Gl = Tetraacetyl— R = cnico;R'- )y
D-glucosyl;
R= cn5co

The conversion of desbenzoyl paeoniflorin monomethyl ether
(IV) and the product 4, (V) into the aromatic aglycone(XII)
would ressonabiy be explained by the following mechanism:

- CHy 3 5
HO HO RO
BOH,, Cf" . off oF )
¥ £SE
HOH,C 5,09 ey BsC CO0B
nt ") oN” (xx1)

(n acid hydrolysis, the carboxylic acid (IX) afforded
a hydroquinone derivative (XIII) whose dimethyl ether,m.p.
167° (XIIf) was synthetically established. In this case,nov
intramolecular hydride shifting was observed in the side

chain.
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I, {83
HO. RO
OH OR
HOHac nac H

(XIII) R = H
(XIII')R = GH3

Thus paeoniflorin has been established as being a novel
type monoterpene glucoside whose basic skeleton is a pinane
derivative, and the stereochemical feature is illustrated

below:

H
CHsCO-OHLC o
o)

p-Glucose-O” CH,

On
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