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Study on Chemical Components of the Fruits of 7oona sinensis

LI Zheng-ling', WANG Xu-bo’, RAN Ding-shi’, CHEN Bin', YANG Huan’, JIA Xiao-bin>'(1.Zhoushan Hospital
of Zhejiang Province, Zhejiang Zhoushan 316000, China; 2. Dept. of Pharmaceutical Technology and Biological
Engineering, Changzhou Institute of Engineering Technology, Jiangsu Changzhou 213164, China; 3. School of
Pharmacy, Jiangsu University, Jiangsu Zhenjiang 212013, China; 4. Key Lab of Drug Deliver System of
TCM, State Administration of TCM, Jiangsu Provincial Institute of TCM, Nanjing 210028, China)

ABSTRACT OBIJECTIVE: To study the chemical components in the fruits of Toona sinensis. METHODS: Silica gel column chro-
matography was used to isolate components from petroleum ether and ethyl acetate fraction of 95% EtOH extract. Subsequently,
the chemical structures were elucidated by NMR spectral data and physical and chemical properties. RESULTS: 9 compounds were
isolated and elucidated as n-dodecane (1), lignoceric acid (2) ,B-sitosterol (3), stigmasterol (4), vanillin (5), kaempferol (6),
quercetin (7), methyl gallate (8) and ethyl gallate (9). Except for compound 3, the other compounds were isolated from the fruits
of T sinensis for the first time. CONCLUSIONS: The results of trial can provide reference for further study of the fruits of 7. sinen-

S18.
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S T-24581 3.0 kg, FH 95 % 1) 2 BET 2800 F B A 1R 42
B3R, BFIR 3 d, IR RO 0.5 h -t HE, ik, & I8
B ISR T 50 °C R IR M 4 R B , U A il . £ R
S OE T, 43 D8R [T A5 Tl 2K B 43 ¢
IR CBEAIY 5T g FIE T FEAE ) 38 g

A TR A 2,8 2 Ta 2 B 330 A TR Ak ATt sk i 7
O DA - R TR AR R G A TR Ve (100 : 0—
0:100, V7V) WCHELERR, A I ARRIALSY , 2 hE 00 i 5 4lifk,
133459 1(16 mg) .2(22 mg) .3(25 mg) .4(12 mg) .5(12
mg).6(20 mg) .7(18 mg) .8(32 mg) M 9(26 mg) -

3 HEHEE

a1 L EEWIHAA, 'H-NMR (CDCl,, 400 MHz) 35 :
1.28(20H,m, 10xCH.) , 0.88(6H, m, 2xCH.) . LA I %4 5 ¢
HR HRBEA — B, s e b A 1 A B (n-dodecane) o

AW 2. AR RES S (Z 8 ,mp 69~71 C., 'H-NMR
(CDCl;, 400 MHz)5:2.31(2H,t,CH.),1.60(2H, m, CH.) , 1.31
(40H, m, 20xCH,) , 0.88 (3H, t, CH;) ; "C-NMR (CDCl;, 100
MHz)§:177.8(C-1), 33.7(C-2) , 31.9~22.7(C-3~23) , 14.2
(C-24) o VI B 5 SR FEFEAR —B, s e th &9 2 0
AJF Z B (lignoceric acid) .

&3 EE & A MEE), mp 140~142 C
Libermann-Burchard &z i 5 FHYE (754 {8 ) . "H-NMR (CDCl;,
500 MHz)8:5.33 (1H, t, H-6) ,3.50 (1H, m, H-3) , 0.70(3H, s,
CH.) ; "C-NMR (CDCL,, 125 MHz) 8:72.1(C-3) , 141.4(C-5) ,
122.0(C-6),57.2(C-14),56.6(C-17) o VA_EFds 55 SChk e 18
FEAR T, B AL B 3 S B-45 5 1 ( B-sitosterol) o

A& 4. A EE S (A EE) , mp 168~170 °C, Liberma-
nn-Burchard J2 ¥ & BH P (75 44 {5 ) . "C-NMR (CDCl, 125
MHz)$:72.3(C-3),141.3(C-5),122.2(C-6),50.7(C-9) ,57.5
(C-14),56.6(C-17),138.6(C-22),129.9(C-23) . LI I Eu# 5
SCHRE BRI A — B, U b 54 4 o 8 B (stigmasterol) o

a5 A EE (P ES), mp 147~148 ¢, 'H-NMR
(DMSO-d;, 400 MHz)&:10.25(1H,s,0H),9.76 (1H,s,CHO),
7.39(2H, m,H-2,6),6.97(1H,d,J=7.9 Hz,H-5) , 3.84(3H,s,
OCH,) ; “C-NMR (DMSO-d;, 100 MHz) § : 129.2(C-1) , 111.1
(C-2),148.6(C-3),153.5(C-4),115.8(C-5),126.5(C-6),191.3
(CHO),55.9(0CH:) o Pk ¥4 15 SR BRI A — 2, il
EAE Y 5 R A HE (vanillin)

&Y 6. w4 f (Z8) ,mp 269~271 °C,HCI-Mg 2
B . UV (CHOH) nm: 264, 367; 'H-NMR (400 MHz,
DMSO-d;) §:12.49 (1H, s, 5-OH) , 10.79 (1H, s, 7-OH) , 10.11
(1H,s, 4’ -OH) ,9.41 (1H, s, 3-OH) , 8.05(2H, d, J=9.0 Hz,
H-2',6'),6.93(2H,d,J=9.0 Hz,H-3,,5'),6.44(1H,d, J=2.0
Hz,H-8),6.19(1H, d, J=2.0 Hz, H-6) ; "C-NMR (100 MHz,
DMSO-d;)8:147.3(C-2),136.1(C-3),176.4(CO),161.2(C-5),
98.7(C-6),164.4(C-7),93.9(C-8),156.6(C-9),103.5(C-10),
122.1(C-1" ),130.0(C-2",6'),115.9(C-3" ,5'),159.7(C-4" ).
DL A 5 SCHR O IR A — B0, B e A 6 1L A
(kaempferol )

&Y 7 WAL (L), mp>300 °C, HCI-Mg I )i
FH P . UV (CH,OH) nm: 258, 303 (sh) . 363; 'H-NMR
(DMSO-ds, 400 MHz) § : 12.50 (1H, s, 5-OH) , 10.78 (1H, s,
7-OH) , 9.59 (1H, 4’ -OH) , 9.36 (1H, 3-OH) , 9.31 (1H,
3' -OH),7.68(1H,d,J=2.1 Hz,H-2'),7.54(1H, dd,J=8.4,
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2.1 Hz,H-6'),6.89(1H,d,J=8.4 Hz,H-5'),6.41 (1H,d,J=2.0
Hz, H-8),6.19 (1H, d, J=2.0 Hz, H-6) ; “C-NMR (DMSO-d;,
100 MHz)§:147.3(C-2),136.2(C-3),176.3(CO), 161.2(C-5),
98.6(C-6),164.3(C-7),93.8(C-8),156.6(C-9),103.5(C-10),
122.4(C-1"),115.5(C-2") , 145.5(C-3") , 148.2(C-4") , 116.1
(C-5),120.4(C-6") o Dk %54 5 SCHR) BOEA — 3, B e
A1 7 M 2 (quercetin) o

AW 8: kA . ESI-MS m/z:83[M-H] ; UV(MeOH)
nm: 270; 'H-NMR (400 MHz, DMSO-d:) & : 9.29 (2H, s, 3,
5-OH) , 8.96 (1H, s, 4-OH) , 6.96 (2H, s, H-2, 6) , 3.75 (3H,
s,-OCH;) ; "C-NMR (100 MHz, DMSO-d) : 119.8(C-1) , 109.0
(C-2,6) , 146.0 (C-3, 5) , 138.9 (C-4) , 166.8 (CO) , 52.0
(OCHs) o VI I Bl -5 SCHkXT R FEA — B, MU e e B 8 0
B2 H E (methyl gallate)

45 9: 1Bk K, ESIMS m/z: 197[M-H] ~ ; UV
(MeOH)nm: 270; 'H-NMR (400 MHz, DMSO-d;)&:9.23(2H, s,
3,5-0H),9.00(1H,s,4-OH),7.06(2H,s,H-2,6),4.20(2H, q,
J=17.2Hz,CH,), 1.27(3H, t,J=17.2 Hz, CH;) ; "C-NMR (100
MHz, DMSO-d;) : 120.0(C-1),108.9(C-2,6) , 146.0(C-3,5) ,
138.8(C-4),166.3(C0O),60.5(CH,) ,14.7(CH,) , LI FEdE S
SCIHRRT FE A — B0, O E A 9 B TR £ B (ethyl
gallate) .

4 it
2K R X BB A R T R A 3L R AT AR G R oy
I8, WAL 2544 95 % L SR T 0 A I ik A 2R £ TR AR 3L 4
B 9AMMEEW, 433 % 5 S H HEEE (n-dodecane, 1) R R R
(lignoceric acid, 2) | g- & #i B ( B-sitosterol, 3) | &7 fif [
(stigmasterol ,4) 75 H [ (vanillin, 5) | 111 23 B (kaempferol , 6) |
Hit Kz & (quercetin, 7) 5 & T 2 F I (methyl gallate, 8) FIVZ &
TR 1 (ethyl gallate,9) o BRALGH 340, AR 8 LAY
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