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Graphical Abstract
The substitution at 4-position in trans-cinnamic acid with OH- and OC.H.-group increased

the QL-glucosidase inhibitory activity. Both 4-methoxy-trans-cinnamic acid and 4-methoxy-
trans-cinnamic acid ethyl ester exerted the highest potent inhibitory aclivity among those of

frans-cinnamic acid derivatives.
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Introduction
0L-Glucesidase Inhibitors have been shown io be polentially valuable for treatment of

various diseases. Inhibition of Cl-glucosidase decreases lhe blood glucose levels via
delaying digestion of poly- and oligosaccharides lo absorbable monosaccharides.’ This
leads to a reduction in glucose absorptie: d, subsequently, the rise of postprandial
hyperglycemia is altenuated. Bt e 2 & inhibitcrs are also known to be promising as
anti-viral, anti-HIV agents, h, atter '@eﬂwﬂme glycoprotein through

.

interference wilh biosynth In addition, they have

recently been used for L Recent studies have

shown that telrachloroph alogues were new examples

class of Ol-glucosidase inhi
trans-cinnamic acids, ori ', have been reported 1o
possess a variety of biologi ', anti-malarial”® and
antioxidant activities.  For ex : duces cylostasis and a reversal
of malignant prnpertles of human,hﬁg;;g@w | Wiros Furthermore molecular analysis have

been shown that the 2 due in part to the inhibition

of protein isoprenylation- 1 ; \ ‘u aric acid or 4-hydroxy-

frans-cinnamic acid has shown lo pﬁssess anti-oxidant activity ” minimized the oxidation of

3

low-density lipoprotein (LDL) inwolving direct scavenger of reaclive oxygen species {HDQ]

vevs. o A P B 3 i s i

aclhrlty ‘4 -Methoxy-trans-cinnamic acid exhibited a polent hepatoprotective activity in rat

o A A ] € .o

range of tﬂalug}cai activities of cinnamic acids have been reported, this leads us to

investigate a new pharmacological activity of trans-cinnamic acid and its derivatives.

In this study, we studied the OL-glucosidase inhibitory activity of trans-cinnamic acid and its

derivatives which were obtained from a natural source, synthesis and commercially



available compounds. We also discuss their structure-aclivity relationship and kinetics of

inhibitery activity.
Materials and methods

Cempound 8-9 were isolated from the rhiz The other trans-
cinnamic acid derivatives (1,2,6,7 sized by the Perkin reaction between
arematic aldehydes and alipha the procedure of Chiriac et al
Cempeund 3-5 were purch Beoxynarjirimycin and C-glucosidase
from baker's yeast (EC.3. €re purchased from Sigma Chemical Co.Ltd. (St. Louis,
M®). Structure of isolated #ized compounds, were.confirmed by spectroscopic
data (NMR, MS) and all oth ndfcA1S used Were of anal ‘. grade. The inhibitory effect

d according to the literature
precedure. Briefly, Ol-gldCosifase 1z ;3: /a8 assayed using 0.1 M phosphate
buffer at pH 6.9, and 1 mM p trop )OS 4glucopyranoside (PNP-G) was used as a

3’1 U/ml in each experiment. Fourty

Sdded to the mixture. The

was specified at 10 min- W
1 M Na,CO, was added lo

reaction was carried num 37 C for 20 min, and then 1 ml

terminate the macui nzymatid acn% was quantifiéd®by measuring the absorbance at

m&e&]fiiniﬂ’]zﬁne liberating 1.0 limol
of PNP mi under the congitions $pecified, 1- nor Irim InQW‘é used as the
positive ﬁmﬁu ﬁﬁ' mmn’] a ean + SE,

(n=3). In umer to evaluate the type of inhibition using the Lineweaver-Burk plot, the enzyme

405 nm. One unit

reaction was performed according to the above reaction with various concentrations of

frans-cinnamic acid derivatives (8 and 9).



Results and Discussion
As the results, compound 4-10 and 15-16 inhibited Ol-glucosidase activity in dose-
dependent manner. Table 1 showed that the compounds 4-10 and 15-16 had more polent
OL-glucosidase inhibiting activity than that of 1-deoxynorjirimycin (IC,, = 5.60 % 0.42 mM)
which was used as the positive inhibi yeast C(-glucosidase. [Note, the IC,, of 1-
deoxynorjirimycin against OL-glu %m//‘ igma G6136) was reported to be 330

HUM)]." trans-cinnamic acid @l esg' {z}m-pydroxy-tmns—cinnamic acid (3)

were found to be inactive

4-hydroxy-trans-cinnaml ; ‘very pol int tivity (IC,, = 0.20 X n.06

SN “4 }
activities of compound. 1, 5 and § ﬂer’efénmb : as fo at the polency increased

2
Z

L—

subsliluved in the fans- smﬁ increased CL-glucosidase

inhibitory activity by 10-fold. Inlrc:ductir:tn of a methnxy group al para-position on trans-

cinnamate acid et ich was in the same

order to that of 4- ﬁ ﬁ:jijm’zmanmn d the prewous result

o AT TR TIN El“l"&aﬂ“ e
T

glucosidas

The introduction of 4-phenoxy residue to tans-cinnamic acid (10) decreased the Cl-
glucosidase inhibitory activity (IC,, = 0.44 & 0.37 mM). The compounds having larger

alkoxy substituent (11-13) were found lo have no effect on Ol-glucosidase inhibition (IC,, >



5 mM). These resulls suggested that increasing of the bulkiness, or the chain length of the

alkoxy substituen! al 4-position may decrease the Ol-glucosidase inhibiliory aclivity.

While the presence of NO group at 4-posilion of rans-cinnamic acid (14) showed no

activity (IC.. > & mM). the trans-cinnany derivatives having F (15) and Cl (16)

substituent al 4 posilion gave m values of 0.27 % 0.06, 0.39 £ 0.14

mM, respectively). This oberw. a decrease in electron diversity
of trans-cinnamic acid moi of OL-glucosidase inhibitiory
activity. On the other { 7) had no effect on Q-

glucosidase inhibiting act

Lineweaver-Burk plot of (l-g dhe'kineics sshav Ngure 1. The kinelic result
of compound B was a non-
methoxy-trans-cinnamic acid

ethyl esler (9) was a conipeltive in ol A

) ol

d'0f 0.02 = 0.01 mM. Al this point, K

value was calculated u 'g e valuas of v ob and 55,6 LM for compound 8,
T S —— )

and the values of K 3‘,‘ eSO At A ST HIVHOr SOmpoURK 8, respectively. To date,

Ihe microbial Dl-glucusmﬁts .11 4 eraﬁlﬂ those of mammalial

origins. The microbiat CL- glucﬂsadaﬁe 1nhlb|u:urs are nol necestadlyr e mammalial CL-

ot o Y PR PP

glucosidase does not show any inhibitory an::lwlty,r an mammalial OL- giucaslw On the

SRR ST TIV B TR

intestine OL-glucosidase, but both of them show very low inhibitory activity on microbial OL-

giucusidase::. suggesting thal ongoing experiments should be focused on the inhibitory
activity of these compounds against mammalian intestinal Ol-glucosidases. Nevertheless,

Ihe inhibition of yeas! Ol-glucosidase by lrans-cinnamic acid derivatives served as an

interesting structural activily relationship of this group of inhibilors.



h

Conclusion
In conclusion, 4-methoxy-frans-cinnamic acid (8) and 4-methoxy-frans-cinnamic acid ethyl
ester {9) showed the highest activity on microbial Ol-glucosidase inhibition among the trans-
cinnamic acid derivatives. Additional studies on Ol-glucosidase inhibitory effects of trans-

cinnamic acid derivalives using x-ray ¢ raphy to evaluate the binding activity as well

as inhibitory activity of these compounds on | Eidase from mammalial sources and in

vivo experiments are In progress. Inaddi | on the elucidation of molecular
mechanisms of the trans- ci : derivativeSapainst Ol-glucosidase could also be
rewarding. \
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Table 1. IC walues of pans-cinnamic acid and its derivatives for inhibition of Of-

glucosidase

//
Compounds ' X ‘;///A ‘\‘E\\\R}\;t (mM)
1 H .g ’\\\ \\\ =5
4 1 = =P \\ S
3 ' ' T ’ y | =5

p7 + 0,51

i
|
| 5 H 0.20 + 0.06
6 i OCH, 434078
7 I 0.58 +0.15
i j:f’ J 0.01
9 .-.;--
10 o 0.44 + 037

W~ TN iw 1N
AR isEivh InEae

15 . I H 0.27 £ 0.06

16 | H H Cl H 0.39:+0.14

A7, H H Br H >5
1-deaxynojirimycin 5601 0.42




(a)

(b)

Figure 1. Lineweaver-burk plot analysis of the inhibition kinetics of Ol-glucosidase inhibitory
effects by (a) 4-methoxy-trans-cinnamic acid (8), and (b) 4-methoxy-trans-cinnamic acid
ethyl ester (9).
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