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PAEONIFI,OFUN (I), obtained from Chinese Paeony root, has 

been found as being a glucoaide of bensoylated Clo-compound, 

whose eglycone cannot be obtained by the usual methods due 

to its instability to acid and resistance to enzymatic 

hydrolysis. It haa been reported previously (1.2) that mono- 

methyl ether of desbensoyl paeoniflorin (IV) yields on acid 

hydrolysis &glucose and 2-(2,~dihydroxy-4_methylphenyl)- 

propionic acid (XII). This aromatic acid (XI) was noted aa 

it retained all the ten carbon atoms of the assumed aglycone 

part of paeoniflorin which is by no means aromatic. 

By the action of LiAlH4, paeoniflorin tetraacetate and 

pentaacetate gave three products, C16H24010~ mp. 186’, 

C16H2409, m.p. 163', and 01&,509, m.P. 267',which were 

tentatively named product Al (v), A2 (VI) and A3 (VII), 

respectively. The product Al (desbenaoyl paeoniflorin)(V), 

gave the aromatic compound (III) on acid hydrolysis,whereas 

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

C10H1604, m.p. 223' (VII'). 
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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 A3. 

The acetal-hemikstal system has also been supported by the 

chromic acid oxidation of paeoniflorin tetraacetate 

affording a ketonic Y-lactone (VIII) (IRvzHs13 1780 . 
2,Ldinitrophenylhydrasone, C37H38R4018r m.p. 208'. 

;F-O- 0-,%OH 
b 4 , 
Paeoniflorin, 

Product Al 

(II) 

cm , -1). 

>O-vH2 HO-F? 
\ I 

Ketonic Y-lactone Product A3 

On heating the ketonic Y-lactone (VIII) in aq.Na2C03, 

hydrolytic opening of the lactone ring, deacetylation, 

desbenzoylation and dehydration occurred simultaneously to 

give sn a&unsaturated keto-carboxylic acid (IX);penta- 

acetate, C26H32015, mop0 182' (IX') (IR 3 zig'3 1765 

(acetate C=O>, 1730 (COOH), 1700 cm-'(a&unsaturated C*O). 

The ultraviolet spectra of the a@-unsaturated keto- 

carboxyiic acid (IX) (W ~~~~. 249 mu) and its acetate(IX') 

(UV cz; 242 mu, 1ogE 3.86) showed a close similarity 

with that of verbenone (X) (UV ~~~ 252 rnp, loge 3.80). 

Qatalytic hydrogenation of the acetate of a@-unsaturated 

keto-oarboxylic acid (IX') afforded a dihydro derivative, 

C26R340;,5, m.p. 222' (XI) whose infrared spectrum (IR)'rGt3 

1715 om-'l) showed that the ketone group is located on a 

saturated six-membered ring. 
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A singlet methyl signal in the NMR spectrum of paeoniflorin 

tetraacetate ( K:8.66) was retained in the ketonic Y-lactone 

(VIII) (t :8.38) to indicate the presence of > g 3 system in 

these compounds. In the NRR spectrum of the a@unsaturated 

keto-carboqlic 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 1 :8.95 (J= 7 c.p.s.) appear fi in the NMR spectrum of n 
B 3 

to indicate the occurrence of -GE- system in its molecule. 

The presence of acetal proton was shown in the NMR spectrum 

of paeoniflorin tetraacetate (II) at t :4.58 as well as in 

those of product Al (V) ( gaq, -0.76 p.p.m.) and product A2 

(VI) ( da,, -0.82 p.p.m.). It dissapeared in the NMR spectra 

of the ketonic Y-la&one (VIII) and product A3 (VII). The NMR 

spectrum of product Al 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). 

0 
Gl-0 I 

ROH2c F 
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(1) G1 

(II) Gl 

(1II)Gl 

(IV) Gl 

(V) Gl 

. I~.Glucosyl; R- C6H5CO; R'= H 

n Tetraacetyl-bglucosyl; 

R = C6H5C0 ; R'= H 

I Tetraacetyl-&gluCosyl; 

R = C6H5C0 ; R’= CH3 

= lLGlucosy1; B * H; R'* GE3 

= &Glucosyl; R - R'- H 
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(a:) Gl = ~Glucosyl (VII)Gl - D-Glucosyl (VIII)Gl - 

(VII') Gl - H Tetraacetyl- 
R-glucosyl;R46H5~ 

(IX)Gl - RGlucosyl; 03 (XI) Gl = Tetraacetyl 
B-H 

(IX')Gl - TetraacetyL 
XLglucosyl; 

D-glucoeyl; 
R = CH CO;R'= I 3 

R=CHco 3 

The conversion of desbenzogl paeoniflorin monomethyl ether 

(IV) and the product Al (V) into the aromatic aglycone(XS1) 

uou.ld reasonabw be explained by the following mechanism: 

Ca acid hydrolysis, the carboxylic acid (IX) afforded 

a hydroquinone derivative (XIII) whose dimethyl ether,m.p. 

167' (XII?) was synthetically established. In this case,no 

intrsmolecular hydride shifting wae observed in the side 

chain. 



No.30 Paeoniflorin 1995 

(XII) B = H 

(xIII')B - CH 
3 

Thus paeoniflorin has been established as being a novel 

type monoterpene glucoside whose basic skeleton is a pinene 

derivative, and the stereochemical 

below: 

feature is illustrated 
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