f M4 Guihaia May 2022, 42(5) : 860-865 http://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw202009032

ks, BROEH, XISCE, A& BB UESE (], )T P9, 2022, 42(5) : 860-865. o
JIN YL, CHEN GY, LIU WQ, et al. Chemical constituents of Cinnamomi Ramulus [ J]. Guihaia, 2022, 42(5) : 860—-865. ﬂﬂ'iﬁﬂ

EREERSTHAR
HAK', REE, AXE, FRE, BHX, 2 &

(1 VEVE B2 RAE 25500, M & 330004; 2. VLPG B2 R2 BHEE2ERE, B 5 330004 )

W E BRI R F 25 A IS 2 A 5 & B A 2 T IO LA 0 R T A0 R B 1 A B
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Chemical constituents of Cinnamomi Ramulus

JIN Yongliang', CHEN Guanyi’, LIU Wenqgin', WAN Pingnan',
CHEN Zhongwen', LIU Hua'"

(1. School of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China; 2. Science and
Technology College of Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China )

Abstract: Cinnamomi Ramulus is a traditional Chinese medicine commonly used in clinic. The ethanol extracts of
Cinnamomi Ramulus has the physiological activity to inhibit necroptosis in the previous studies. In order to clarify the
chemical constituents of this plant and to provide scientific basis for the rational development and sustainable utillization
of the plant resources, the 75% ethanol extracts of Cinnamomi Ramulus were isolated and purified by chromatographic
methods such as macroporous adsorption resin, silica gel, Sephadex LH-20 and preparative HPLC, and 13 compounds
were obtained. Their structures were identified by physicochemical properties and spectral data analyses as abscisic acid
(1), grasshopper ketone (2), 2,3-dihydroxy-1-(4-hydroxy-3, 5-dimethoxyphenyl ) -1-propanone (3), erythro-type-1,
2, 3-trihydr-oxyphenylpropane ( 4), 1-phenyl-1, 3-propanediol (5), coumarin (6), cinnamic acid (7), p-

hydroxycinnamic acid (8) , o-hydroxycinnamic acid (9) , o-methoxycinnamic acid (10) , cinnamaldehyde (11), ferulic
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acid (12), ethyl caffeic acid (13). Among them, 1-5, 12 and 13 were isolated from the plant for the first time.

Key words: Cinnamomi Ramulus, 75% ethanol extracts, chemical constituents, isolation, identification

A ( Cinnamomi Ramulus) & #5 Bl A8 ) N 4=
( Cinnamomum cassia ) I 115 WORL , WK =F , PRI, 2
e PR b T A 6 T gk 3% HICHE L9 B8 v 2 (AR B2
PEHYICHE: G — VIR KR, 5 1 220, g LT
JEEBR ST, R I A BERT R o T, X AR A
G BRIIEGT 22 Bl G2 4% W T e AR 44 % M 1l 0 WF 58
B AR SCHIR 1E AR B PUR PR BT
U RE DU B, A AR 45 22 24 PR (A
HESE 2006 5 X B ATGK N ¥, 20125 VR IR 45,2013 5 2%
#,2015) o FEFPIEANMINSE , AR W IRFEVE T T,
21T AR R R I — i 55 4 H5 SRR AE AP bl
ZIRAT VNI S50 22 98 P 0 0 A %5 DA O 1 4
JIBETIE 2, 30 2 5 14 4 i I B i o 2D i 28
s R 1 005 (R e T E B, 20135 2 R 58 5
2016) .

AR PR A FT T 5T 1R ke B A AR R M R
YECH BLAT S0 R PP 1 20 R IR BB Y A BRI P, Ok
— 0 P B A A A 2 o, B T ke ) R A
G HBRIR B X 75% QTR R IT T R4
AIAL 2 I F 9 . MR iRl DA A i Pt A — S e
APGRAL T BAF N 13 MEE W W IERR (1) (I
BRAR (2) \2,3- 8 Ak-1-(4-F2 k-3 5- T H A R
) -1-9H (3) RAL-1,2,3- =5 BRI EE (4) | 1-
HEE-1,3-N B (S) FRE(6) WHRR(T) X
AN FERR (8) (AR FRFE AR (9) AP H A
HER (10) (AR (11) BTELRR (12) Ak iR &
B (13) &5t 18 1, b 59 1-5 12 #1113
N RNEER P B A 2,

1 ME5NHE

BT 2015 4F 5 H 14 HITVLPGRERE i vT
VG R 24 DR A o SC AR M Ry R R A A ) Y
1 ( Cinnamomum cassia ) B 1 WORL , 55 UEFRAS O
FETILPE P BE 2 REERA 2

Inova-600 I 8 T #% #E 2L 4k U 3% 1 (35 B
Varian 28 7)) ; 1525 B il & & 208 M (0 3% 12
[ LichrospherC18 Tl £ VR AH 0 12 A (30 mm x 250
mm, 10 wm) ] (3E[E Waters A #]) ; AE100 %L+
I3 M KA (i b A A - FE A 2 A F]) ; WFH-203

(ZF-1) B =5 A0 50 i A ( I B Sk A R 2
H) . ODS A @EHR (50 pm, HA YMC 2AH]);
LH-20 J& N 5 RAHBEIE ( Sephadex LH-20, i it
GE Healthcar 28 ®]) ; ¥ 8 35 2 3 )2 €8 3% H ik i
(200 H, #FBEEAT) 0 EE B R
R hy 43 By 2, i 25 R B Sk 3 2, K Ol =

K,
2 BBALAE

WA AL 20 kg BRI H 75% £ B8 1= 1
B, 7 d —k, R IR, A T B O, 1 [ i
RG], B 75% TR BRI 8 P I
fiff 5 5 R R AT DR TR S e A, Ak
AR S e LR TR R R AT AR L, 0
J L 5 700 45 A T Bk A G (2 A A
(260 g) 5 H B A BUER A7 (id i B #A7) (100
g) LR LTRFHEAL (KR C H47) (120 g) FH
B AE G (328 D F02) (120 g)

A FBROE(260 g) iz FHFEEE 7K (9 = 1) i fF R3¢,
FH200~300 HEERE, ATk - £ 12 £ (200 ¢ 1~
0 1) VERVENL AR R IEATER B VRN, 222 (a5
TR A-1~A-6 N1 H5r . A-6 iz il Y = 80
A TEIEL Tl 5 AL A9 7(300 mg) , A-1 il A-
2 519z H 300~400 H ' kAL #1708, LA
-2 B2 M5 (200 : 1~0 : 1) RGEMEVRNL, J5
2o Rl a8 S EAT & L A 11(6.5 mg) |
HEP10(9 mg) S5 6(5 mg) .

B &FRALHT D101 AL W B A% i A 3% | & 1 -
TR EEVEIBE , G I AH [ vie 5 41 4y, 49 217K Wk I 467
(ICH B1) 30% L BEVE R FRAL (i2h B2) (50% &
BV A (iE N B3) \70% £ BEBE R AL (38
B4) 1 90% &, Bk W8 47 (12 BS) HAS#B 47
B2(80 g)iz H 200~300 H kg 474 4, A H
BE—-HIE (500 : 1~0 : 100 ) 15y Bk i 14 2% 6 B2 1t
It , 289 2 (0 3% R T, & I A IR R {E T 4 15 B2 -
1~B2-8 /\#4y, Hrp B2-3(11 g) iz i 300 ~400
H R 7325, & W e -H I (500 : 1~0 ¢ 100)
YRRy DRI A 2 46 B e L, )23 (i R 6 0145 B2 -
3-1~B2-3-7, B2-3-1 £ Sephadex LH-20 &%
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Fig. 1  Structures of compounds 1-13

SrEs WEEBENL, )2 G R IFE I8 2, 40 dilis
FH 570 e o) & €8 2 A7 1 45, 1516 B 4 8 (20
mg) LAY 9(20 mg) LAY 12(20 mg) . B2-3-
4 25 B I €03 AR v s ) 5 YRR £ 1% 0 B U AR ATk
G 1(18.4 mg) AALGH 5(38 mg) . B2-3-5 HEK
A8 A Sephadex LH-20 5 /& F& il £ A 6 35 A 247
OrE RS 2(33 mg) . B2-3-6 Fl B2-3-7 £
Sephadex LH-20 435, H 238 i )5 P FH il £ 284 5
FEil 2 s e Tl % AL AW 4(42 mg) AL &)
3(10 mg) , B3(85 g)izH 200~300 H #E #4174
Oy, A - EE (500 1 1~0 ¢ 100) 1 Ry vk A4
AEBBEVENL, 220 2 Ak R T 5 )73 B3-1~B3-4
PUFR4Y . B3-3 iz 1 300~400 H % A T4
B, AW B -HEL(500 1 1~0 : 100) N PEMAA R
HEATRERE VR, s & IF 515 B3-3-1~B3-3-3,
B3-3-2 PR AR AT (S AT o, S W -
FEE (500 : 1 ~0 : 100) A7 86 BE VR, £
Sephadex LH-20 575 & il £ #F (A 15 0K & 64740 55,
B1EE Y 13(62.5 mg) .

3 i E

ka1 o iR () . HR-ESI-
MS m/z:263.1281 [ M-H]~,527.2617 [2M-H] ", 4}
T f 264, H-NMR (600 MHz, CD,0D) §.:7.78
(dd,J=16.1,0.5Hz, 1H,H-5),6.24(dd,J=16.1,
0.4Hz,1H,H-4),5.92(m,1H,H-8),5.74 (s, IH,

H-2),2.53(d,J =16.9 Hz, 1H,H-10b) ,2.18(d,
J=16.9 Hz,1H,H-10a) ,2.04(d,J=1.3 Hz,3H,H-
15),1.93(d,J=1.4H z,3H,H-14) ,1.06(s,3H, H-
13),1.03 (s, 3H, H-12) ;" C-NMR ( 150 MHz,
CD,0D) 8:18.2(C-15),19.8(C-14) ,22.2(C-12),
23.3(C-13),41.5(C-11),49.3(C-10),79.2( C-
6),118.2(C-2),125.2(C-8),128.0(C-4),135.5
(C-5),149.7(C-7),165.1(C-3),168.0(C-1),
199.6(C-9) , LA L %¥s 5 3CHk (Wu et al., 2012)
B FA B B S Y 1 T 2 (abscisic
acid) o L& 1 HE R THEB 40 8515 21 1) £5 2
[ At/

k&2 JToEaE AR E AR () . HR-
ESI-MS m/z:247.1309 [ M+Na ", /> T3}y 224,
"H-NMR (600 MHz, CD,0D) 8:5.83(s,1H, H-8),
421(u,J=11.4,4.1 Hz,1H,H-3) ,2.21(dd,J=4.1,
2.1 Hz, 1H,H-4a),2.19(s,3H,H-10),1.96 ~ 1.89
(m,1H,H-2a),1.40(d,J =7.3 Hz,1H,H-2b) ,1.38
(s,6H,H-12,H-13) ,1.37~1.34(m, 1H,H-4b) ,1.15
(s,3H, H-11); “C-NMR ( 150 MHz, CD,0D) &;
211.68 (C-7),200.98 (C-9),120.09 ( C-6) ,101.29
(C-8),72.58(C-5),64.54(C-3),50.09( C-4) ,49.88
(C-2),37.13(C-1),32.42(C-12),30.95 (C-13),
29.47(C-11),26.68(C-10) . LA %48 5 CHik ( Ren
et al., 2013) #BEEEA 2, e a8 2 HIELE
B ( grasshopper ketone) WEY 2 HE Rk TR
o1 B AT B RSB AT A Y
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&Y 3 BEmAR(HE), BUS T W B,
HR-ESI-MS m/z;241.0728 [ M-H] ™, &> T K
242 "H-NMR (600 MHz, DMSO-d,) 8:0.04 (dd,J=
5.4,3.4 Hz,1H,H-8) ,3.64(dd,J=11.6,5.4 Hz,
1H,H-9a) ,3.71(dd,J=11.6,3.4 Hz,1H,H-9b) ,
7.28 (s, 2H, H-2, H-6) ;" C-NMR ( 150 MHz,
DMSO-d,) &:198.44 (C-7),147.51 (C-3,C-5),
141.10(C-4),125.46 (C-1),106.58 (C-2,C-6),
73.79(C-8) ,64.45(C-9) ,56.14( C-3,5-OMe % 2) ,
DL B 5 SOk (2 B A, 2015) iR SEAR —
B ELEY 3 N 2,3- R 1- (45833 5-
) %ZIKE)IWEH[Z 3-dihydroxy-1-( 4-
hydroxy-3, 5-dimethoxyphenyl ) -1-propanone | , £ &
Y 3 H TR B R

bW a4 JoaE R ER, 5 T,
HR-ESI-MS m/z:191.0680 [ M+Na]*, Al 14> T &
M 4 168,' H-NMR ( 600 MHz, CD,0D) 6:7.46 ~
7.37(m,2H,H-5,H-9) ,7.34(dd,J=10.4,4.8 Hz,
2H,H-6,H-8),7.29~7.23(m, 1H,H-7) ,4.63(d,
J=6.3 Hz,1H,H-3) ,3.77(1d,J=6.5,3.8 Hz, 1H,
H-la),3.67(dd,J=11.3,3.8 Hz, 1H, H-2),3.5
(dd,1H, H-1b) ;" C-NMR ( 150 MHz, CD,0D) §:
143.46 (C-4),129.18 (C-6,C-8),128.53 (C-7),
128.32(C-5,C-9),76.77(C-3),76.32(C-2) ,64.48
(C-1), Ph I 5 S3CHk (Miao et al., 2015) 4z %
B R R G 4 R AL-1,2,3- =R IR
%t ( erythro-type-1, 2, 3-trihydr-oxyphenylpropane ) ,
G 4 BIR TR 42515 .

& s JTTEEWE & (HEE) , HR-ESI-
MS m/z:175.0730 [M+Na]*, /> T8 M K 152,
"H-NMR (600 MHz,CD,0D) 8:7.36(d,J=7.2Hz,
2H,H-2',H-6"),7.32(t,J=7.2Hz,2H, H-3', H-
5'),7.24(t,J=7.0Hz,1H,H-4") ,4.83~4.76 (m,
1H,H-1),3.72~3.56 (m,2H,H-3),2.11 ~1.73
(m,2H, H-2) ;" C-NMR ( 150 MHz, CD,0D) §&:
146.56 (C-1'),129.46 (C-3",C-5"), 128.39 ( C-
4'),127.07 (C-2",C-6"),72.48 (C-1),60.24 ( C-
3),42.97(C-2), L %5 SCHk (Miao et al.,
2015) i A — B, B 2G5 5 18 2
1,3-§ I ( 1-phenyl-1, 3-propanediol ) , fL- &%) 5
EV SRR

k&Y 6 ot iBm B A (HEE) . HR-ESI-
MS m/z:147.0437 [M+H]*, 4rF &N 146,57 F

4 C,H,0,, ' H-NMR (600 MHz, CD,0D) 6:6.44
(d,J=9.5Hz,1H,H-3),7.96(d,J=9.5Hz, 1H, H-
4),7.70~7.56 (m,2H,H-5,H-7) ,7.41 ~7.32(m,
2H,H-6, H-8) ;" C-NMR ( 150 MHz, CD,0D) §:
162.94(C-2) ,117.72(C-3) ,145.79( C-4) ,129.60
(C-5),125.97(C-6) ,133.32(C-7) ,117.28(C-8) ,
155.46(C-9),120.55(C-10) . Db I %k 48 5 SCHik
(Jung et al., 2007 ) fiRiHFA —B, BEEE LAY 6
NF 5.2 (coumarin) ,

k&Y T TEEHRRSEPE) ,H2EA
Tk JEE AR S s ™ R AR ) T Sk A AL T TR
HAbA 1, " H-NMR (600 MHz,CD,0D) 6:7.66(d,
J=16.0Hz,1H,H-7),7.59 ~7.53(m,2H, H-2, H-
6),7.40 ~7.36 (m,3H, H-3,H-4, H-5),6.47 (d,
J =16.0 Hz, 1H, H-8);" C-NMR ( 150 MHz,
CD,0D) §:170.49(C-9) ,146.47(C-7) ,135.87(C-
1),131.54(C-4) ,130.12(C-3,C-5),129.31( C-2,
C-6),119.41(C-8), DL L %¥i 5 3k (He et al.,
2015) fiRIEFEA — 3, B e & 7T A RNEER
(cinnamic acid)

&8 B (), = & ek-
BRAEALA N 5L BHME . HR-ESI-MS m/z:163.0418
[M-H ], 4y T & & 164.' H-NMR ( 600 MHz,
CD,0D) 6:7.60(d,J =15.9,1H,H-7) ,7.52~7.37
(m,2H,H-2,H-6) ,6.88~6.75(m,2H,H-3,H-5) ,
6.28 (d,J =15.9 Hz, 1H, H-8) ;" C-NMR ( 150
MHz,CD, OD) 8:171.17 (C-9),161.3 (C-4),
146.79 (C-7),131.22(C-2,C-6),127.4 (C-1),
116.9(C-3,C-5),115.7(C-8) . VL %4t 5 Sc ik
(RAF RIS ,2018) el A —30, e G 8
MR FEFE LR ( p-hydroxycinnamic acid)

& o B e (), =& k-
BRAEALA N B BHYE . HR-ESI-MS m/z:163.0404
[M-H ], 4y T & & 164.' H-NMR ( 600 MHz,
CD,0D) 6:7.96(d, J=16.1 Hz, 1H, H-7),7.47
(dd,/=8.0,1.6 Hz,1H,H-6) ,7.28 ~7.15(m, 1H,
H-4),6.91~6.73(m,2H,H-3,H-5) ,6.55(d,J =
16.1 Hz, 1H, H-8) ;"> C-NMR ( 150 MHz, CD,0D)
8:171.54 (C-9), 158.34 (C-2), 142.53 (C-7),
132.66(C-4),130.13(C-6),122.81(C-1),120.89
(C-5),118.88(C-8),117.12(C-3) ., VI FBIRE S
SCHR (T MROFSE ,2016) HiiE BE A — 350, i e b G
Y1 9 R P FREE AR (0-hydroxycinnamic acid)
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a0 JoaE W A& (B BE) . HR-ESI-
MS m/z:177.0571 [M-H] ™, /> T & M J 178,53
H N C,H, 0., H-NMR (600 MHz, DMSO-d,) &:
7.08(dd,J=8.4 Hz,1H,H-3) ,7.40(td,J=7.8 Hz,
1H,H-4) ,6.98(td,J=7.5 Hz,1H,H-5) ,7.67(dd,
J=7.6 Hz,1H,H-6) ,7.84(d,J=16.1 Hz, 1H, H-
7),6.51(dd,J=16.1,1.0 Hz,1H,H-8) ,12.32(s,
1H,H-9),3.86 (s, 3H, H-C10) ;" C-NMR ( 150
MHz, DMSO-d, ) 6:122.44 (C-1),157.73 (C-2),
111.72(C-3),131.80(C-4) ,119.17(C-5) ,128.44
(C-6),138.75(C-7),120.72(C-8) ,167.81(C-9) ,
55.63(C-10) , Vi - %¥s 5 SCik (B #6455 ,2010) 4
AR — 2 B E LS ) 10 S S8 AU AR IR
( o-methoxycinnamic acid) ,

Ew 11 AR IR, A5 BRR, TR
254 nm PR T B OREREE, 50X IR 5 A R
=R R I R G T RAH S S e
¥ 11 A AEEEE ( cinnamaldehyde )

&Y 12 Tt EWHE  (HEE) . HR-ESI-
MS m/z: 193.0510 [ M-H] ' H-NMR ( 600 MHz,
CD,0D) 6:7.59(d,J=15.8 Hz,1H,H-7),7.17(d,
J=1.9 Hz,1H,H-2) ,7.06(d,J=8.1,1.9 Hz, 1H, H-
6),6.81(d,J=8.0 Hz, 1H,H-5),6.31(d,J=15.8
Hz,1H, H-8),3.89(s,3H,-0CH,) ;" C-NMR ( 150
MHz,CD,0D) 6:171.28(C-9),150.60( C-3) ,149.49
(C-4),146.94(C-7),127.96(C-1),124.10( C-6) ,
115.74 (C-8),116.21 (C-5), 111.80 ( C-2) , 56.57
(-OCH;) . LA E%#s 5 Sk (Rho & Yoon,2017) 42
HERA -, EELEY 12 AP ELR (ferulic
acid) o WAL G Y E IR THERCh 43 BRI 31

aP 13 ToEE AR (), Ao gk-
PREVL SR RN 2 FRYE  BERZ A G 1 b A i R
HR-ESI-MS m/z:207.0657 [ M-H ]~ , A] 514> T M
208, 4 1 H: 4 7 X A ¢, H, 0, H-NMR ( 600
MHz,CD,0D) 8:7.03(d,J=1.8Hz,1H ,H-2) ,6.77
(d,J=8.2 Hz,1H,H-5) ,6.92(dd,/=8.2,1.8 Hz,
1H,H-6) ,67.52(d,J=15.9 Hz,1H,H-7) ,6.23(d,
J=15.9 Hz,1H,H-8) ,4.20(q,J=7.1 Hz,2H, H-
10),1.29(t,J=7.1 Hz,3H,H-11) ; *C-NMR ( 150
MHz,CD, OD) 8:123.03 (C-1),115.23 (C-2),
146.86(C-3),149.66(C-4) ,116.62(C-5),127.86
(C-6),146.93(C-7),115.39(C-8) ,169.47(C-9) ,
61.55(C-10),14.76 (C-11) . DL b %cd 530k (4

RS ,2018) HRIE A —2, S E AW 13 N
MIMERR £ 15 (ethyl caffeic acid) , fbA %) 13 IR TF
FEARE H o3 B 3R A

4 ik 5 HE @

HEROE— bR 2 o doh 25, HoA R L IR RE
2k B PHAL AR DR (IR AR, 2013) . IAREBE
FER IR RSB b, B TR 22 AR W B 2 5k
FELZG (2 7 5], QA A AR 2 0L | o8 B A 1
HERATZHNBE 1 | B AR R 7 55 T HOAE | Ik
% | F T PIR S BR IR TT . M AT R A 2R sy
EIBIFSE 22 8 FR AR5 2 I AV B 38 2, R i1k
YR RN TG G B LR 2 254k
HYhE B A B LAY RS Y A
WIS K TR E W) . A5 NAERL 2 iR
EUH0 A9 A S i A — G0 P e AR BG4 2 13 A~k
B0 A RN RS, T A R
AR, XA RAE RN E R A Y=
FERE B 22 B 2 — R S BT SE 45 SR AR A i
H 2 M2 SRS E 8 TR s
MILEFZERY SO, ARG bR A5 2 R B R Bt R
TR PE R A RERE AN, A58 T KA A ERR, A
BERR A R AR AR EE AR E , BB 20 98 410
MR 58 , A A T (S5 A,2019) , iR X
BRI AN AT R0 ARV, J — T e 1 e i
SR (O IEAE,2007) .

AR I UK AR A A 43 25 4 3] 1 G 7 TR S —
TR B3, BRI 22 F i 40 1) 3 4, 20 (20
70 AEARAE 5L [ Wk B PO 259 L AR (2R
25,2011) , WMERR B A PUR BRI B
ST, NF-kB {5538 B A9 R S M B o 57, 2
AR I R N FH A S ( B e A, 2012) , VR
M AP RERE | PIEETR  MERR O BR S RN Z A
) 2 5 S A o R e 40 R R A 7 A A A A
oUW R SR = DO R X VALY Bl e ) |
45 A MIESE

SE k.

DING LF, WANG HG, WANG K, et al., 2018. Study on the
chemical constituents of fragrant fruit tree [ J]. Chin Trad Pat
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