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Isolation and Identification of Chemical Constituents from Cinnamomi Ramulus
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[ Abstract | Objective; The research group found in the early stage that the 75% alcohol extract of the
Cinnamomi Ramulus had a significant physiological activity in inhibiting necroptosis by screening out the self-built
sample library of 100 kinds of traditional Chinese medicines in Jiangxi. To identify the active components and find
the target compounds, the 75% alcohol extracts of Cinnamomi Ramulus were isolated and studied systemically in
chemistry. Method: The 20 kg dry Cinnamomi Ramulus was crushed into coarse powder, and extracted with 75%
alcohol for four times, one time every 7 d. Then total extracts were obtained after solvent was recycled under
decompression. The extract was separated by D101 macroporous resin column chromatography and eluted by water,

30% ethanol, 50% ethanol, 70% ethanol, 90% ethanol, so as to get the corresponding fraction finally. The
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compounds in the 30% ethanol and 50% ethanol fraction were isolated and purified by chromatography on silica gel,
Sephadex LH-20 column and high pressure preparative chromatography, and their structures were determined
according to physicochemical properties and spectral analysis. Result and Conclusion: Thirteen compounds were
(=) -
secoisolariciresinol (4), ovafolinin B (5), protocatechualdehyde (6), protocatechuic acid (7), syringaldehyde
(8), vanillic acid (9), ethyl protocatechuate (10), syringic acid (11), ethyl gallate (12), 2- (3", 4'-
dihydroxyphenyl) -1, 3-pepper ring-5-aldehyde (13). Compounds 1-5, 10-13 were isolated from this plant for

isolated and identified as ( + ) -syringaresinol (1), ( + ) -lyoniresinol (2), spicatolignan B (3),

the first time.
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Fig.1 Structure of compound 1-13

30% 2.5y (80 g) ,50% LT3 (85 ) ,70% .M
4 (150 g) ,90% LB 43 (300 g) .

30% ZEEERY (80 g) iz FH 200 ~ 300 H fik g ik
TP, DA @ - B (5000 1 ~0: 1) RG0H6 E
VML, 28 0 2 4 R IF 5 JF A [R] RE (3 4314 B-1 ~
B-8, B-3(11 g)3iz [l 300 ~400 H#EREF: 4> 5, L —
A BE-HEE(500: 1 ~0: 1) RGHLBEVEML, )2 A
Wk R JF & JF, 4 B3-1 ~ B3-7, B3-1 £
SephadexLH-20 # 4 1% 43 25 , H B2k it , )2 €0 0% i
FEE I 2 0, 43 5l i 1Tl 28 AU ey e i 4 (3% E AT
il &, 55 9(23 mg) ,fk5 4 13(120 mg) , B-
3-2 5 B-3-3 43 il is F i & AL e i A % 2F 47
ool B S W 10 (20 mg) 5G4 2
(30 mg) ,B-3-4 &4 ffi 1] SephadexLH-20 5 &5 Hs i
HAEOIE AT R R EE A 11(9.3 mg) . B-3-
6 2 SephadexLH-20 3 &5, W B % i J5 , 7 28 i) 45 714
o R A g EAT A, 1R G 4 (15 mg) BB
Y 5(15 mg), B-4(10 g)iz A 300 ~400 H #f i
Gy ATMEE-C R CBR(100: 1 ~0: 1) R GE k6 B2 Bk
JBE 2 A A3 B, 5 JF  B-4-1 ~ B4-3, B-4-1 &
o F A A 0k AT A0 B A G 12 (4 mg) .
B-75 B-8 4l 4 Rl o5 (i AT &5 L A B S
Y8 (20 mg) 545 6(4 mg) ALEY T(S mg),

50% 2, FEHB4Y (85 ¢) 35 FH 200 ~300 H fik i it
ATHL Ay, AW Ee-FEE (5000 1 ~0: 1) BB B2 BRI, 15
C-1 ~C4, C4 B0 K& P PPk B, 28 i

ghfn A E Y 1(200 mg) . C-3(20 g) iz M 300 ~
400 H kB, @ P BE-HEE(500:1 ~0: 1) 8 B
VENE, 13 C-3-1 ~3, C-32 & hERMH (ko025 , —
S BE-H R (500 51 ~0: 1) BREVEN, 7 &
Sephadex LH-20 55 J& il #5 A (4 35 5K 5 40 25, 51k
H¥3(6.5 mg) .
3 GHMETE

&Y 1 BEPLRE R CH R | B0 T W,
O T =AW b, = A A8k SNy B R,
WoR A T ¥ L AE E ., HR-ESI-MS m/z 417.153 9
[(M-H] ,2%FxX N C,,H,0,;'H-NMR (600 MHz,
CDCl,) §:6.56(4H,s,H-2,2",6,6"),5.47(2H,s,4,
4'-OH) ,4.71(2H,d,J =4.0 Hz,H-7,7") ,3.07(2H,
m,H-8,8"),4.26(4H,dd,J =8.8,6.6 Hz,H9,9") ,
3.90 ~3.87 (12H, m, 3,3",5,5-0Me ), "C-NMR
(150 MHz, CDCl,)8:132.3(C-1,1'),102.9(C-2,
2',6,6"),147.4(C-3,3",5,5"),134.5(C4,4"),
86.3(7,7'),54.6(C-8,8"),72.0(C9,9") ,56.6( C-
3,3',5,5'-OMe) , DI L#0#s 53l [ 13 ] i A A
— L EER(+)-THEIRR

a2 AEAERBRKR(HEE),10% iR
LR A, =S -BEU R R 2 B, s
W ¥ I AE 1€, HR-ESI-MS m/z 419.169 2 [ M -
H] , 4+ K C, Hy Oy;'H-NMR ( 600 MHz,
CD,0D) §:6.58 (1H,s,H2),2.57 (1H, dd, J =
14.8,11.6 Hz, H7a),2.70 (1H, dd, J = 15.0,
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4.7 Hz,H-7b) ,1.63(1H,m,H-8) ,3.59(1H,dd,J =
10.8,5.0 Hz,H9a),3.54 ~3.46 (1H, m, H9b) ,
6.38(2H,s,H-2" ,H-6") ,4.31(1H,d,J =5.6 Hz, H-
7'),1.97(1H,m ,H-8") ,3.54 ~3.46(2H,m ,H-9") ,
3.86 (3H, s, 3-OMe ), 3.38 (3H, s, 5-OMe) , 3. 74
(6H,s,3",5'-OMe) ; "C-NMR (150 MHz,CD,0D) §:
130.3(C-1),107.9(C-2),148.8(C-3),139.5 (C-
4),147.8(C-5),126.4(C-6),33.7(C-7),41.0(C-
8),66.9 (C-9),139.5(C-1"),107.0 (C-2",6"),
149.1(C-3",5"),134.6 (C4"),42.4 (C-7"),49.0
(C-8"),64.3(C-9"),56.7 (C-3-OMe) , 60.3 ( C-5-
OMe) ,56.9(C-3",5"-OMe ) , DL b %0 d5 5 Sk [ 14-
15 ] 1B BEA— B0, MO8 R (+ ) - AR i 5

&3 Ak AR (P EE), HR-ESI-MS m/z
371. 111 7[M -H] ,743.230 9[2M -H] ", 4 F=
4 CyyH,, 0, ;' H-NMR (600 MHz, DMSO-d,) §:5.53
(IH,d,J =6.7 Hz,H-2),3.50 (1H, m,H-3),7.21
(1H,br s,H-4),7.24(1H,br s,H-6),7.52(1H,d,
J=15.9 Hz, H-10),6.38 (1H, d, J = 15.9 Hz,
H-11),9.05(1H,s,H-12),6.93(1H,d,J=1.8 Hz,
H-2'),6.79 ~6.67 (2H, m,H-5" , H-6") ,3.66 (2H,
m,H3a),3.82 (3H,s,7-OMe), 3.74 (3H, s, 3'-
OMe) ;"C-NMR (150 MHz,DMSO-d,) 6:87.9(C-2),
52.6(C-3),117.8(C-4),127.8(C-5),112.3(C-6),
144.5(C-7),149.7(C-8),129.9(C-9),144.0 ( C-
10),116.2 (C-11),168.0 ( C-12),131.9 (C-1"),
110.4(C-2") ,147.6(C-3") ,146.5(C-4") ,115.4( C-
5'),118.6 (C-6"),62.7 (C-3a),55.8 (C-7-OMe ) ,
55.6(C-3"-OMe) . LA b %48 5 SCHk [ 16 ] 4l il B A
— B, S E N LB R R o

k&4 Tt WA (HEE) , HR-ESI-MS
m/z385.162 2[ M + Na]* 4> 7k C, H, O, ; H-
NMR (600 MHz,CD,0D) §:6.59(2H,d,J=1.8 Hz,
H2,2'),6.66 (2H,d,J =7.7 Hz, H-5,5"),6.55
(2H,d,J=7.8 Hz,H-6,6") ,2.74 ~2.47(4H,m, H-
7,7'),1.91(2H,m,H-8,8") ,3.63 ~3.53(4H, m, H-
9,9),3.73(6H,s,3,3'-OMe) ; "C-NMR ( 150 MHz,
CD,0D) §:134.0(C-1,1"),113.5(C-2,2"),148.9
(C-3,3"),145.6 (C-4,4"),115.9(C-5,5"),122.8
(C-6,6"),36.2(C-7,7") ,44.2(C-8,8"),62.2(C-9,
9'),56.3(C-3,3'-OMe) . LA E%¥a 5 clk [17 ] 4
T A — 3, W S Ry 2 e U A IR B

E s Joak R (HEE), HR-ESI-MS m/z
419.170 0[M + H] ", 4> TR K C, H,, Oy;' H-NMR
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(600 MHz,CD,0D) 6:6.46(1H,s,H-1),3.07(1H,
dd,J =7.1,17.3 Hz, H7a),2.85 (1H, d, J =
17.3 Hz,H-7b) ,2.23(1H,m ,H-8) ,4.40(1H,d,J =
12.0 Hz,H9a),3.76 (1H,d, J = 12.0 Hz, H9b) ,
6.25(1H,s,H-3") ,4.58(1H,br s ,H-7") ,2. 16 (1H,
m,H-8"),3.61 (1H,dd,J =7.1,9.2 Hz, H9"a),
3.55(1H,d,J =8.5 Hz, H9'b),3.79 (3H, s, 2-
OMe) ,3.90(3H,s,4-OMe) ,3.37(3H,s,4'-OMe) ,
3.73(3H,s,6'-OMe) ; "C-NMR ( 150 MHz, CD,0D)
5:107.6(C-1) ,148.7(C-2),136.9(C-3),147.0(C-
4),124.2(C-5),127.7(C-6),30.2(C-7),35.5(C-
8),81.7(C9),125.8(C-1"),154.1(C-2"),147.6
(C-3"),138.4(C4"),148.0(C-5"),102.4(C-6"),
31.7(C-7"),45.3(C-8"),65.4(C-9'),56.7 ( C-2-
OMe) ,61.9 ( C-4-OMe) ,60.2 ( C-4'-OMe) ,56.7 (C-
6'-OMe) . DL B4l 53R [ 18 ] il e A — B, ik
4 4E -k ovafolinin B,

ka6 JoeiE W] (HEE) , =& bik-5k
FALER SN S E R, 8RB R A 7R . ESI-MS
m/z 138 [M 1", 4 + X H C,H,0,;'H-NMR
(600 MHz, CD,OD) §:7.30 (1H, br s, H2),6.91
(1H,d,J =8.0 Hz,H-5),7.32(1H,d,J =8.0 Hz, H-
6),9.69(1H,s,CHO) ; "C-NMR (150 MHz,CD,0D)
8:131.0(C-1),115.5(C-2),147.4(C-3),153.9(C-
4),116.4(C-5),126.6(C-6),193.2(CHO), L I
B 5 SCER [ 19 ] i 38 JE AR — 2, sk o R L

G T Tt aE AR (HEE) 254 nm £ 4)
KIS L0 A5 A ,365 nm JCo0G . 16 2 (38 fE AR
R R, = S AR -k U R B 2 B, B
N MR EAEAE . HR-ESI-MS m/z 153.021 2[ M -
H] , 4 F =& # CHO,;'H-NMR ( 600 MHz,
CD,0D) §:7.37(1H,br s, H2),6.74 (1H,d, J =
8.1 Hz,H-5),7.36 (1H,d,J =8.1 Hz, H6); "C-
NMR (150 MHz, CD,0D) §:123.5(C-1),115.9(C-
2),146.2(C-3),151.6 (C-4),117.9(C-5),124.0
(C-6),170.6(C =0), i %45 SCwk[20] #2iE
B — B0, MO LA IR

a8 HhR(HE), =& bgk-gami
PR 2B M, R A W % 5L AE fE . HR-ESI-MS
m/z181.051 4[M -H] ", 4+ =K C,H,0,; H-
NMR (600 MHz, CD,0D) §:7.21 (2H,s,H-2,6),
9.73(1H,s,H-7),3.91(6H,s,2 x OCH, ) ; "C-NMR
(150 MHz,CD,0D) §:129.3(C-1),108.4(C-2,6),
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149.7(C-3,5),143.8(C4),193.1(C-7),56.9(2 x
OCH,) . i F%ds 5 30k [ 21 ] il BeAs — 3, e
ERNT HE

a9 JTTEEVE S (HE), H 5% ik
2T A0 8 {6 BE N . HR-ESI-MS m/z 167.035 1
[M-H] ,2 7N CH0,; H-NMR (600 MHz,
CD,0D) 8:7.56 (1H,br s, H2),6.84 (1H,d, J =
8.2 Hz,H-5),7.54(1H,d,J =8.2 Hz,H-6),3.89
(3H,s,0Me) ; "C-NMR (150 MHz,CD,0D) §:123.3
(C-1),113.9(C-2),148.8 (C-3),152.8 (C4),
115.9(C-5),125.4 (C-6),170.2 (C = 0),56.5
(OMe) . DA b8 5 S0k [ 20 ] il e A — 30, il 2
ERNTFHRIR .

EW 10 Bk AR (R, =S8 8k-2 5
AR B N 52 BH P, 7R A B 5 B AF 7E . HR-ESI-MS
m/z181.049 9 [M - H] , 4+ + =& K CH, O,;
"H-NMR (600 MHz,CD,0D) §:7.43(1H,brs,H-2),
6.80(1H,d,J = 8.2 Hz, H-5),7.41 (1H,d, J =
8.2 Hz,H-6),4.28 (2H,q,J =7.1 Hz, H-8),1.34
(3H,t,J = 7.1 Hz, H9); "C-NMR (150 MHz,
CD,0D) 6:123.0(C-1),116.0(C-2),146.3(C-3),
151.8 (C-4),117.5(C-5),123.7(C-6),168.5( C-
7),61.8 (C-8),14.8(C-9), LA F%#s 5 3Cmk[22]
i A —F B e LR TR S o

AW 11 JoEE VI BRE S () , =&k
G I A A VA I N AT Sl 3 - S
HR-ESI-MS m/z 197.044 6 [M - H] , %+ W
C,H,,0,;'H-NMR (600 MHz,CD,0D) §:7.33(2H,
s, H2,6),3.88 (6H, s, 2 x OCH,); "C-NMR
(150 MHz,CD,0D) §:141.9(C-1),149.0(C-2,6),
108.5(C-3,5),122.1(C4),170.1(C-7),56.9(2 x
OCH;) . VA F3ds 5 SCmR [ 23 ] 408 Fe A — B, il %
ENTHR,

EW 12 Jo s W A () , HR-ESI-MS
m/z197.044 1 [M -H] ", 41K C,H, 0 ;' H-
NMR (600 MHz, CD,0D) §:7.05(2H,s, H2,6),
4.27(2H,q,J =7.1 Hz, H-8),1.34 (3H,t, ] =
7.1 Hz,H-9) ; "C-NMR (150 MHz,CD,0D) §:121.9
(C-1),110.1(C-2,6) ,146.6(C-3,5),139.8(C4),
168.7(C-7),61.8(C-8),14.8(C9), LI ¥
SCHR[ 24 T4 B B A — 3, U E IR E TR TR

EY 13 Tt iE WA d (H B2 ) , HR-ESI-MS
m/z281.042 9[ M + Na] ", ¥k C,H,O,;
'"H-NMR (600 MHz,CD,0D) §:5.18 (1H,s,H-2),

7.30(1H,d,J=2.0 Hz,H-4),7.27(1H,dd,J =2.0,
6.5 Hz,H-6),6.83(1H,d,J =7.0 Hz, H-7) ,9. 64
(1H,s,H-10),6.86(1H,d,J=1.5 Hz,H-2") ,6.73
(IH,d,J =6.5 Hz,H-5") ,6.71 (1H,dd, J = 1.5,
7.0 Hz,H-6") ; "C-NMR (150 MHz,CD,0D) §:104.9
(C2),114.8(C4),130.7 (C-5),126.7 (C-6),
116.3(C-7),147.1(C-8),153.7(C-9),193.4 ( C-
10), 146.6 (C-1"), 115.4 (C-2"), 146.0 ( C-3"),
131.1(C-4"),115.9(C-5"),119.6 (C-6") , Lk I %k
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