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Abstract ; Cinnamic acid derivatives ( CAs) possessing one phenyl propane (C6-C3) unit,were isolated from plants and
microbiotics as well as common substances, reaction intermediates and products. CAs became a hot topic in chemistry o-
ver the years due to their structural diversity and remarkable bioactivities. This paper descripted the structure character-

istic of CAs and their bioactivities. Meanwhile, the transformation methods of between cis-CAs and irans-ones were sum-

marized.
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Fig. 1  Structures of cis-and trans-CAs
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TEFRIR =W FE v, e ORI AR R AT A= W 1Y)
65 AL ISR S — 3 () 3 B R BOR B AR, AH
X 5 AR A R AR R AT A 00 i B A o
2%, Mitaine-Offer, A. -C. ZE'* 42 1y HPLC v i 4%
HMT S S H IR R AL R4, XA B4
5B (2)-SHEkfES k. %" @
P semi-HPLC Hha284MT {8 (E) -securioside E %
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PR SR
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H 1 BRI TR A YR AT A R, 2 —
% R 87 P AR PR R AT A ), W A AR ( trans-cin-
namic acid) SR E- AL (p-coumaric acid) | BIRE
1% (caffeic acid) Z¢, Mtz X} 32 3 [ B 82 ( cis-p-cou-
maric acid) Fl ;2 76 35 £ 4 B R (trans-p-coumaric
acid ) Z A YIUAEAB b — 5 DL iyt oy, A
PUEALAER , A A s 0 AR k-
SRR P RERR | B 2] 8 i AR R | S -0 R R 1
R e B A P AV R T
S 2 -PUERIR ( trans-ferulic acid) 52 I 1R 4
BAEN ( Elacagnus oldhamii) W43 B515 2| — b 2E Ak
4y, Bt A549 (human lung adenocarcinoma) i g 4
R — 5 B A i BEE (CCyy O 78.09 = 5.78
WD) PO 2N S IE B, o R TR 0 TR A
0 LA R BB A 7 b 2

1.2 XAKBESRERTEY

RINIRIR A LR IRATEY) I A i AR N IR TR
H5EGRFMEYIL A —FhlE, Toshihiro Murata
2 24) ) S g R ) /NI 4 A ( Dasiphora Parvifo-
lia) W43 85 3] 5-hydroxy-7-0-( 6-0-p-cis-coumaroyl-3-
D-glucopyranosyl ) -chromone #1 5-hydroxy-7-0-( 6-0-
p-trans-coumaroyl-B-D-glucopyranosyl ) =<chromone , X 2
IRV B SR BE 2R AT AR ) FAT VR B Al SR R0
{3
1.3 AREBREAMEELTEN

RN ITR S IR BR AT e A BOR NR TR 5
BRZEAL G VI U — PR ARG 1A B 4
FHE Y SR (Pyrus pashia ) 1153 #5415 pashinin
A XA RN IR B AT AR W R s A B
P L EA 1 55 BT HIVAL 3 1 Chi-Ren Liao
e U100 L\ ABR A0 T BLAE ) B AE i ( Elaeagnus oldhamii’)
F 4B A5 2 cis-tiliroside F trans-tiliroside , i = 7 44)
1A%} A549 (human lung adenocarcinoma) #H fifl & i
NI BI A FEPE (CCyy O 18,82 + 3.64 uM)
P S A A 3 B 00538 1 A 2 1 ( CChy 14474

+ 5.37 uM) . Hossam M. Abdallah IO N 7

THY) G4 B} Vb % ( Chrozophora tinctoria ) 43 &5 %] apige-
nin-7-0-(  6"-Z-p-coumaroyl ) -B-D-glucopyranoside .
apigenin-7-0-( 6"-E-p-coumaroyl ) -B-D-glucopyrano-
side Fil acacetin-7-0-8-D-[ a-L-thamnosyl (1—6) ]3"-
E-p-coumaroyl glucopyranoside, H: H1 acacetin-7-0-8-
D-[ a-L-rthamnosyl (1—6) ]3”-E-p-coumaroyl glucopy-
ranoside {75 HT 46 76 PE . Mohamed, G. A. 25120 J\
B IR BHEY) Blepharis ciliaris 43 & 3| blepharisides A
FI quercetin 3-O-rutinoside , {54 blepharisides A i
N IEER A BRI AT R Y5 1 . Sarah Ben-
daikha 257 EAFR TR 7 A E ( Elaeagnus an-
gustifolia ) "1/ B 5| elaeagnoside A-C Fil elaeagnoside
F, AL EY) elacagnoside B B HIE bR A 1 ZE /Y
YEHT, A5 elaeagnoside F B H 25 2 1R 1t Fr) 410 il
TP,
1.4 FREBR=IERETED

RNITR = WEBRISIE A h BRIV IG IR 5 =2k
S R —FhlR . FF BRI (oleanolic acid) |
L5 (ursolic acid ) 2 AR Hh—Ffr i UL 1Y v A A5
PO B — R AT RIS , RS AR
iR T i B9 3-0-( Z ) -coumaroyl oleanolic acid , 3-O-
(Z) -coumaroyl ursolic acid HA5 %58 1) 240 ffd 55 75 74,
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& W 1 2 2 7 A9 & 3-0-( E) -coumaroyl oleanolic
acid .3-0-( E) -coumaroyl ursolic acid E.75 %% 55 i1 ZH
Mg KBRS (oleanolic acid) | 2 i iR
(ursolic acid) 5 Jz RMNMERR ( trans-caffeic acid) B i
BIZR M R = Wi g trans-3-0-caffeoyl oleanolic acid
trans-3-0-caffeoyl ursolic acid X} A549 (‘human lung
adenocarcinoma) IRk B AL R A a0,
Zhi-Hong, Jiang %" ) BERIE 1) 2 Y ( Rhoipte-
lea chiliantha ) A 43 25 3] myriceric acid B, Xiang-
Jiu, He %5 N # AR Apple Peels 432§ 3] 2
A4 B 06 a1k & ¥ 3B-cis-cinnamoyloxy-2a-
hydroxyolean-12-en-28-oic acid , 3B-trans-cinnamoy-
loxy-2a-hydroxyolean-12-en-28-oic acid FI 38-trans-
cinnamoyloxy-2a-hydroxyurs-12-en-28-oic  acid, Jui-
Ying, Cho 232 LW A R A R B AE ( Pachycen-
tria _formosana ) 4y & 15 F| 3-0-( E ) -feruloyl-ursolic
acid F1 lawsonic acid, X 2 PR IKER —BE Be2fiT 4=
PIEABRAER . Ki Hyun Kim 57 /NEERHE YY)
§JJ &f /N BE ( Berberis koreana ) 23-cis-p-coumaroyloxy -
2a, 3a-dihydroxyolean-12-en-28-oic acid | 23-trans=p-
coumaroyloxy-2q, 3a-dihydroxyolean-12-en-28-oi¢
acid ,betulinic acid 3B-cis-caffeate F/I betulinic acid 33+
trans-caffeate ,3X 2 2H 78 TN M5 TR — 1ili B ST A W 5t
A549 (non-small cell lung carcinoma) ySK-OV-3 (o-
vary malignant ascites) ., SK-MEI:=2 ( skin melanoma )
H1 HCT-15 ( colon adenocareiroma ) i Jg Ak 7 H 41
LRGP o AT 217 2 R R ) K 2 (Mani-
hot esculenta) §1 43 B %] maesculentins A F maescu-
lentins B, 3 X 2K MR — ik Biadk & 9% HGC-27 41
Motk 7 Qs 0 1, X Staphylococcus aureus ,
Streptococcus , Escherichia “eoli , Pseudomonas aeruginosa
AR B g E . LS 3-0-(Z) -p-cou-
maroyl tormentic acid.3-0-( E') -p-coumaroyl tormentic
acid 3B-0-( Z) -p-coumaroyl-2a-hydroxy-urs-12-en-28-
oic acid Fll 38-0-E-p-coumaroyl-2a-hydroxy-urs-12-en-
28-oic acid MIFFUFHHE Y HERE (P. pashia) 14}
Bk, Hoh s A B W S R R 9 IR = T 2R AT
H: ¥ 3-0-( E) -p-coumaroyl-2a-hydroxy-urs-12-en-28-
oic acid fll 3-0-( E ) -p-coumaroylto-rmentic acid E. 7§
B S8 %) 200 R 3% e, 2 S A R 3-0-( Z) -p-cou-
maroyl-2a-hydroxy-urs-12-en-28-oic acid 1 3-0-( Z) -
p-coumaroyltormentic acid AN B 4 M0 515 ‘@'” o ik
FEAREE NS BRI 4 5 2R ( Prinsepia wili) H 4y

& 3| 2a-0-cis-p-coumaroyl-38, 19a-dihydroxy-urs-12-
en-28-oic acid Fll 2a-O-trans-p-coumaroyl-38, 19a-di-
hydroxy-urs-12-en-28-oic acid, iX 2 ™K KR =ik
fE%F A549  HCT116 , MDA-MB-231 # CCRF-CEM 41
PRk B A O A M TS . AR s
SR Yy W 2 1Bk ( Securidaca inappendiculata) 73 B
F| securioside C-E I polygalasaponin®XLLV , H: /7 1k,
A securioside C Fll securioside D ¥ LLC ( Lewis
lung carcinma) 1 MCF-7 (human breast cancer) &} 7~
H—%F B 48 B B VE . Anne=Claire Mitaine-Offera
218 )\ e R Polygala arénaria 43551 4 %if i
2 F Ak, Mohamed Haddada 255" Wi i Bl A 9
Polygala myrtifolia 153255 5 X MU 544 44 : Myrti-
foliosides A-E . Yuhorg Liu 20570 )\ IR AL 25 F R )
25 BRI ( Leonurus “heterophyllus ) 52w /3 85 R R IR [
=1 leonurusoleanclide A-D, % 2 ZH#H &7 RN TR
—EPEERE A P JEA 28 H 7
1.5 XRGEBREEETED

ARINIRTR B AT A= W Bl BRI RTR 5 1
PRIEAL A WIE L —FR . Li-Li Rao 55 AT
PEEME Y 4= B2 1 ( Cynanchum saccatum) 53 B 3 sac-
catols A - C, gagaminine 3-0-a-L-cymaropyranosyl-
(1—4)-B-D-oleandropyranosyl-( 1 —4 ) -B-D-digitox-
opyran-oside #l1 20-0-acetyl-12-0-cinnamoyl-3-0-( 8-
D-oleandropyranosyl-( 1 — 4 ) 48-D-oleandropyranosyl-
(1—4)-B-D-cymaropyranosyl ) -8, 14-secosarcostin-8 ,
14-dione
1.6 FREBRHEBEEERTED

ARNIRTR I TR BRSSP H BRI RIR 5
W3 S SLATIE U —Ff R . Ping Zhao 451 DA A
BAE YRS ( Vaccinium dunalianum ) 4385 %) du-
nalianoside A-I, Amany S. Ahmed 25" M (1) Jp iR A}
THYVABHE( Grevillea robusta) 432545 F| robustaside A-
C, Liangliang Gao %' JBIRL2 FHAR Y R Ffn K
#% ( Rheum tanguticum ) ¥ 43 55 2| 4-(4’-hydroxyphe-
nyl ) -2-butanone 4’-0-B-D-(6"-0-cinnamoyl ) -glucopy-
ranoside F 4-(4’-hydroxyphenyl ) -2-butanone-4'-0-3-
D-(2"-0-galloyl-6"-0-cinnamoyl ) -glucopyranoside , ¥,
I A BA N SERE I (P. pashia) 53 85 £ 4-hy-
droxy-cis-cinnamomic acid 4-8-D-glucopyranosyloxy-
benzyl ester 4-hydroxy-trans-cinnamomic acid 4-8-D-
glucopyranosyloxybenzyl ester , K JbR H-7-0- i = wiy M
iR g ( gastrodin-7-0-cis-caffeoyl ester) £l K R 1 -7-0-
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S ZCIIMERR g ( gastrodin-7-0-trans-caffeoyl ester) , ft.
&%) 4-hydroxy-cis-cinnamomic acid 4-B8-D-glucopyr-
anosyloxybenzyl ester 1 4-hydroxy-trans-cinnamomic
acid 4-8-D-glucopyranosyloxybenzyl ester & Ff Hi 15 [
AR ATEE  L SO S AR ) FBLAE (P, pa-
shia) 3B %) 4-0-7Z —coumaroylarbutinL42J o
1.7 FRBBRETRENTED

RN ZE TR A W2 H h B N R TR 5
TR E TR EIY M) —FhE, 25 R 2 ik
R4 T BRI A — i , A AR ) v — b LA
AR 4, Ting Hu %7 AT RIE Y A4
T (Hex latifolia) 4y B 3| Jz 2X-2% JR & ( trans-chloro-
genic acid ) , cis-chlorogenic acid methyl ester ., trans-
chlorogenic acid methyl ester, cis-3, 5-dicaffeoyl qui-
nate acid .trans-3 ,5-dicaffeoyl quinate acid cis-3,5-di-
caffeoyl quinate acid methyl ester trans-3,5-dicaffeoyl
quinate acid methyl ester M\ 35 7 B 45 4 3 ZL AL i A
(P. pashia)) 73 1 K, 2 I W 8B 4F 89 Bt A A T
P20 Jin Young Kim Ll )\ R BLAK ) Salicornia
herbacea 435 B E A ¥ 4F bt A AL 16 ME 09 16 59
trans-3 , 4-dicaffeoyl quinate acid Fl trans-3, 4<dicaf-
feoyl quinate acid methyl ester, Lee,S. Y. 24 M <
TERE W) 56 3 157 7 ( Pimpinella brachycarpa ) 43 % 3|
1-0O-trans-caffeoyl-5-0-trans-p-coumaroylquinic acid 4
14 &Y, i &9 1-0arans-caffeoyl-5-0-7 ,
8-dihydro-7 a-methoxycaffeoylquinic Jacid | 1-0-7, 8-di-
hydro-7 a-methoxycaffeoyl-5-O=trans-caffeoylquinic
acid \3,5-0-trans-dicaffeoylquinic acid methyl ester Fi
5-0-trans-caffeoylquinic acid methyl ester 811 #i] NO
A7 G RN IR TR & T IR AT AR
3-caffeoylquinic ~acid ;, 4=eaffeoylquinic acid, 5-caf-
feoylquinic aeid 1 ,3-dicaffeoylquinic acid .3, 4-dicaf-
feoylquinic¢ acid 3, 5-dicaffeoylquinic acid .4, 5-dicaf-
feoylquinic acid 7£ &l 2§ ( Stevia rebaudiana) {1 H= Kl
Yok B EERVEA . &R AE (Lonicera japon-
ica ) "POR PR IR ZE T TRZEATAE W) FAT B A B Il
SIERTSE 2 (Ec R
1.8 ERGERIIRELELITED

ESSP 72NN SN R /PSS S ISP ESEI NI
LI —F G, Soohyun Um 45" M 4x ¥Rk = JF
WEME 17 8 B ( Copris tripartitus ) W 43 B . % E H
coprisamides A I B, 3¢ W1~ #0 A9 2K TN Jis 12 24 JEA i
2 7 MR i £ RN A T L A 8 41 ) (3 3R

87 A AR R 28 R T | 25 FRLF B 55 o L B0 T AT
4 48 B, %7 HCT 116, A549, SNU-638 , SK-HEP-1
Al MDA-MB-231 Zi bk B A7 H b 9 A 2k
1.9 HEARRGRITEMITEY
HERNIRIRAT Y RTE A ARG TR A=)
SRR M SO RO R (B SIS T X
8 - TR A R HY TR L obn mE R TP 18R 5% ) Hussain, Riaz
TN KR T AR5 ( Euphorbia thymifolia) 3
B % E 1 Thymofolinoate A F1 B, Carmen  Lucia
Cardoso 25 W5 B B Y Chimarrhis turbinata 7
4388 1-(3',4'-dihydroxycinnamoyl) cyclopentane-2 ,
3-diol, Phi-Hung Nguyen L=l OL I R AR 55 % (Sor-
ghum bicolor) 73 B H{ methyl 3 ,4-dihydroxycinnamate ,
caffeoylglycolictacid , eaffeoylglycolic acid methyl ester
1-0-caffeoylglycerol , Hwanggeumchal A | Hwanggeum-
chal B ,H:tft methyl 3 ,4-dihydroxycinnamate . caffeoyl-
glycdlic acid methyl ester , 1-O-caffeoylglycerol FEMEH]
HI'NO Y= A2 ~Zhangshuang Deng 400 0\ B R4y
15 3| methyl 2-{ ( E)-2-[ 4-( formyloxy ) phenyl ]
ethenyl | 4-methyl-3-oxopentanoate , 1% 1¥. & 9 XF 43 %
¥ & ( Mycobacterium marinum ATCCBAA-535) & i
o 5 B A RS L . Jui-Ying Cho %800 M EF4H:
FIREY) R IE . ( Pachycentria formosana ) 43 5515 3
tetracosane-1, 24-diyl di [ ( Z )-ferulate | . octacosyl
( E) -ferulate . tetracosane-1 ,24-diyl di[ ( E) -ferulate ] ,
Liangliang Gao 4" BB 425 FIHL4 15 7 H0t K 35
( Rheum tanguticum ) P 4355 %] p-coumaric acid glu-
side, Masoud Sadeghi 2 UV A W 0 307 4R 3% (Allium
ampeloprasum ) (R AN Fh 73 25 2 B FL R K5 N-
feruloyl tyramine Al N-caffeoyl tyramine, F & J&
A2 R ) 25 7 30 75 ((Geum rivale) Hh 4y
o
Jing-Xian Zhang %' MR} 24 FIAG ) L B2 ( Lyci-
um chinense) 7y B A58 (E) -3-1(2,3-trans ) 2-(4-hy-
droxy-3-methoxyphenyl ) -3-hydroxymethyl-2,  3-di-
hydrobenzo[ b ][ 1,4 ] dioxin-6-yl | -N-(4-hydroxyphen-
ethyl) -acrylamide %5 4 NN IRIRAT A W), X 2efb &
PrER HEBR A AR Xi-Tao, Yan 55 A
SRE ) 1 BE (Artemisia iwayomogi) 43 B B (Z) -
5'-hydroxyjasmone 5'-0-16 "-O-[ ( E)-caffeoyl ]-B8-D-
glucopyranoside | . F&AT M 3% 4 B 4 — 284 1
(Rubus delavayi) H 43 B B & 1R LG %) methyl (28,
38 ) -2-bromo-3-hydroxy-3-( 4-methoxyphenyl ) -propio-

1-0-methyl-6-0-caffeoyl-8-D-glucopyranose,
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nate' >, M. Fatima Z£" )\ Cordia latifolia W S-52
4453 (1-p-hydroxy-cis-cinnamoyl ) cinnamic acid,,
Harley da Silva Alves 21570 0 BB ) Piper mon-
tealegreanum Yuncker 173 B 155 ethyl-3,4 ,5-trime-
thoxy-7, 8-dihydrocinnamate , 1% H- #k 25 M 3& 7
( Notopterygium incisium ) {t) MR 25 1 /) B 15 3| 4-meth-
yl-3-trans-hexenylferulate , 1Z 4k & #) 2 80 H A8 F FH A4
2§ L-N6-(1-iminoethyl ) -lysine ( L-NIL) B354 16 14 o
Zhi-Gang Wang a=L39)  W272 00 W ( Heracleum dissec-
tum) F153 25 3] Dissectumoside , iz b A W e e 1 H
I =ERAO R, SRR G B ( Sibiraca lae-
vigata ) I 3 BEAR B 7 A LILBLEE-O ok R TR
fiiH¥) sorbitol ester A-G, H:H sorbitol ester A D F
X oo M il G R A A R

2 RERXERGBRITENEEEL
R

WA 5 B B R G IR R ) DU US54
[ O 5 e = e 23101 R & - W = 19 = W2
KRNI A YA B AR R — DR
2.1 X ERHERITEWHRIEL

TEMEAL R BLATVE T, 5 O B =28 D s PR i
A3 A I - 5% 5 7 A8 G e A A B SR TR i TR
RREM (I 2) 2 — B TR S N 4 iR
TR AMT (N = 240 nm) P REST T\ o8 a4k
ST B SR A L A R S T s I A3 2
YraT DAAE B T A e s o A AR e A R
21 ~68%

R-r ; S R 1,0.3 equiv, Solvent, 50 °C AN N 0/R’
0707 1~10min, 100% Ru
a(cis) b (trans)

R=H,OH; R'=H, CHjs, sugar, triterpenoid, flavone units
Solvent: chloroform, methanol, acetone and pyridine
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Fig. 2 Isomerism of cis-CAs

o}
o NN on UV or sur:light R_:(j/j\
P 3~79% s
b (trans) R =H, OH, OCH, a(cis)
B3 RIAXAEBRITEDHEZREL

Fig. 3 Photosomerism of trans-CAs
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3 VLI S A TSR A 2 S B T 2
HLBE 5 2 A6 S e Ik A R 40

HECHWTA A (LR 3) M NI AT
Pt ge i FRAT & BUH LY S ORI IR IR AT A2 )
FER B B R B 5 KA R4 . ik
G TERRI I S Wk VT, B AR P A 1 2o
TR B T BRI R, LA 35% ~ 56% (I A B I
MR KRR AN K B R 2 2 5
S HE ST G 5z - PR A TR TR T LA A s S A4
(37% ~79 % ) F1 —Hik(21% ~63%) "

3 it

RN ERAT AP RAT 28 DL R A AR
Y, AR R T e E B B R IR AT A
Y RNIGTR By TR RIS A W) AR NG TR 2 T TR IR S
FA N TR B0l DS A A LA W bt e
ARG IR ZE T R R AT AR ) BT s AR T B i 55 B
T ARNIGEIR A L ICH) 2 /0 RN IR TR 45 14 BT
FIE I8 44 50 A R TR 1 TR T SIS AT A ) R DR TR v
FRZS AT A W BT E A E T o AR 22 09 SCRRAGE 4 N M
2 — WS ERSEAT A EAA WY b 1 40 B R 0 e, S
FEALL 55 A , 4 N A TR 45 4 BT R A% 412 v 40 O 7 0%
Pk o SR AR I 3 A sz A T U TR G T A
A ELA R B0 0 M5 5 1 Sk s I R T
ISR AT A% 3-0-( Z) -coumaroyl oleanolic acid Fil 3-
0-(Z) -coumaroyl ursolic acid .45 %5k 1Y 40 M 25 75
P, M X F A48 3-0-( E) -coumaroyl oleanolic acid .
3-0-(E) -coumaroyl ursolic acid EL.77 %% 25 i1 21 il &
T, SCERT R S AR R R = SRR AT R 3-
O-( E ) -p-coumaroyl-2 a.-hydroxy-urs-12-en-28-oic acid
11 3-0-( E) -p-coumaroyltormentic acid EL.A5 B i A% 41
ROEE NG P, 1 = A4 3-0-( Z) -p-coumaroyl -2 o-
hydroxy-urs-12-en-28-oic acid 1 3-O-( Z )-p-cou-
maroyltormentic acid AEA M EEEE, B, 7
A 2 6 0 0 3 ) A, A TR e R TR M
M2 = WS SEAT A W Al A B o R INIRTIR =
T TSR 2 ATT A 0 0 200 R T P ) TR A 1 Tk —
I

J ORI AT HE W) 625 Al AL G 1) 48R
IR P TR AT A R T S S A . Sy T 3R
A P R PR s TR AT A 0 110 2 L 5%, A ) i
FEFNTIAL B kG006 HR o FERL A HEAL T, R N
TR ATTHE ) ) S X S AR AR BV ICH G A A R T A 4
i 5z 2R N R IR AT AR ) S VA I Y NMR &1 3%
R T ARG I 22 IR T M R AT A2 ), 340 5 22
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