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Chemical Constituents of Hirudo
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[ Abstract ] Objective; The aim of this study was to extract, separate and identify the chemical
constituents from Hirudo. Method: Compounds were isolated by various chromatographic methods, and their
structrues were identified by physicochemical properties and spectroscopic analysis or comparison with reference
compounds. Result; From the MeOH extract of the Hirudo, eighteen compounds were isolated and identified as
cholesterol (1), hexadecyl ethers of glycerol (2), campesterol (3), nicotinic acid (4), uracil (5), uridine
(6), hypoxanthine (7), inosine (8), xanthine (9), phenylalanine (10) , propylamine (11), adenosine (12),
proline (13), valine (14), L-isoleucine (15), glycerin (16), palmiticacid (17), and succinic acid (18).
Conclusion; Compounds 4-6, 8-10, 12-14, 16 and 17 were all obtained from the Hirudo for the first time.
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Fil Sephadex LH-20 7Y % i o 3§ 0,335 DL K [ 4 5 2
TR £ 335 DA 98 AR 4 20 TR h 45 B — A PR I 2
JIK, i 44 O T 22 Ik (whitmamn) 7o TR T K 88
INGY T BT R 2, 8 5 3 4 as AR 1Bk
FHELAR 53 Afr 7K g vh A5 A1 53 19 470 6 I 395 7 42 B Hh 4
B 15 AR RS D7 R R S IR EL S BR itz
AN INGY T IR AR A W i 2 W B, R 5 BT
T A G L0 rh A I 3 A B B B ST 1 R E 2K S
&, 5 4 4 KR H R K IE 2 F FKE A
Fo EREETRUNH A R B E) 3 A4
Mg 251k &4 ; hirudinoidine A-C | 3443 5545 5 H Ath 8
Fl/NGYF UG o T oK IR AR G2 Rl 25 2 0 0l e A 25
SCH IR 2, K i RARES 5 76 & i N e R sl &
B AT BT 23, 7N 3 5 103 2 75 A8 K g 3% 1l Ak
S 1 ) Jo Al T TR A9 AT I 2 5 o K i T
R AT T AL L 0E S, b A 45 31 18 44k
B, AR 5 B AR SR T B R AT AT, 0 ) A
Jy: 0 H§ B ( cholesterol, 1) |+ 7% kg H& H il Bk
( hexadecyl ethers of glycerol, 2 ). 3 i §§ B
(campesterol ,3 ) | 4l ik ( nicotinic acid, 4) . bR W I
(wuracil, 5), JR ¥ ( uridine, 6 ), ¥X # I %
(hypoxanthine ,7) (YK &% 14 ¥ # (inosine , 8 ) | #f IZ
" (xanthine,9) XN & B2 ( phenylalanine ,10) | &
2 ( propylamine, 11) | it 7 (adenosine, 12) | fifi & &
(proline, 13 ) | %ji & R ( valine, 14) . 7 7% & &
(L-isoleucine ,15 ) | § = B ( glycerin, 16 ) | 13 #3 B8
(palmiticacid 17 ) 3 FARR ( succinic acid,18)

1

XT4A BY G G sl e A Ol BE R AL IE, b i
FAFHTAL A FR A 1) , AM-600 78 4% % 475 3% 335 1%
(Fi LATE A A, TMS AR ) , 1100 B Jig 5% 78 A
( b2 A AR A BR A W), JHBE-50S B[R] 5 42 H
(T RKREAEDRRARATE) . HZEA &
% ik e (75 B ¥ 1AL T2 ) , Sephadex LH-20 Bl 4
RWEEERE (36 GE A7), RAHGERE (78 Merck 24
")), il HPLC (Jb st @@ E A |l A AL (5
Brag, b ) .

JKWE T 2008 48 10 H g T b4 4 [ i K %2 vp
iR BRA R 2 [ v B R 2 B b 2 B 5 T AT Ay
o A8 2 Il 5 5 Sy K IR R B W) K 4% Hirudo nipponica
Whitman [ -8 214
2 REMSH

K% 8 ke, By iE i 40 H i, H] 8 A i AR I
R, TN 2 HR MRS $ 0 3 R, ok 08 B ik s FH 5 A%
it BRI 0.5 h, [l e 3 ¥k, & I 0B v [l i i

FIAG B 2 850 g, 400 g i I 100 ~200 H ik ik
FEREL 43, A U A S Bk | A v Bk -DS R 48 (101,
301) AW GE- P EE RS (2:1,00 1) 5 BRI 3 Ak
B WGy, TLC KR, B IFHE R 255, 15 2] 5 44
g3 (Fr. 1 ~Fr. 8), 204 Fr. 2 3850 28 6k B HE (B35
3 ES, LAA k- R GE (121 ~ 00 1) 6 B2 Yk i 45
AW 1(25 g) s Fr. 3 #ora it ekt k432, LA
TMEE-TN IR RS0 (51 ~0: 1) B EE PR AF AL &4 2 (72
mg) L&Y 3(19 mg) (L& 17(20 mg) L&Y
18(12 mg) ;404> Fr. 3 kA ik e, L =5
FHBE-HTBE R 40 (200 1 ~ 35 1) B B 0, % Jd 340 70 48
Sephadex LH-20 ¥ 3% 4355 , DA HH B2k i, 75 FH Y
WAL EY 4(21 mg) LEW T7(18 mg) MG
Y 8(11 mg) ; it % HPLC, 5% JH 5% Wl 45 JiF
AR EAEY 513 mg) kG 6(7 mg) , fbE
WI(5 mg) G 12(9 mg) ;4157 Fr. 5 R B &5t
Bk J A 3% o3 5, FH = G e -HP B K R 48 (302
0.5) PEi AL &9 10(36 mg) L&) 11(22 mg) |
EW13(16 mg) fLGH) 14(12 mg) fL& W 15
(11 mg) ALEY 16 (13 mg) , e & & 457 3L &
¥ 19(27 mg) ,
3 GHETE

ka1 HEaE & (NE), mp 143.5 ~
146 °C ,'H-NMR (600 MHz, CDCl,) §:5.32(1H, m,
6-H),3.50(1H, m, 3-H),0.68(3H, s, 18-H) ,"C-
NMR (150 MHz, CDCl,)8:140.7 (C-5),121.7 (C-
6),71.8(C-3),56.7(C-14),56.1(C-17),50.1( C-
9),42.3(C4),42.3(C-13),39.8(C-16)39.5(C-
24),37.2(C-1),36.5(C-10),36.2(C-22),35.8(C-
20),31.9(C-7),31.9(C-8),31.7(C-2),28.2(C-
12),28.0(C-25),24.3(C-23),23.9(C-15),22.8
(C27),22.6(C26),21.1(C-11),19.4(C-19),
18.8(C-21),11.9(C-18), LA I- ¥ ¥ 5 S ik % 18
[9 )% e —3, o LG9 1 IR B2 ( cholesterol) .

G2 EEEAR () 6T IR -7 5
g 2 4T 0 BE 4, H-NMR (600 MHz, CDCL,) §:
5.27(1H, t, J =6.0 Hz, 6-H),3.52(1H, m, 3-
H),1.18(3H, d, J=7.0 Hz, 21-H),1.02(3H, s,
18-H),0.98 (3H, s, 19-H),0.84(6H, d, J =6.5
Hz, H-26, H-27),0.66 (3H, d, J =7.0 Hz, H-
28);""C-NMR ( 150 MHz, CDCl,) §:140.7 (C-5),
121.7(C-6),71.8(C-3),56.8(C-14) ,56.1(C-17) ,
50.1(C-9),42.3(C-4),42.3(C-13),39.8(C-16),
39.5(C-24),37.2(C-1),36.5(C-10),36.2(C-22),
35.8(C-20),31.9(C-7),31.9(C-8),31.7(C-2),
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29.7(C-28),28.2(C-12),28.0(C-25),24.3 (C-
23),23.8(C-15),22.8(C-27),22.5(C-26),21.1
(C-11),19.4(C-19),18.7(C-21),11.9(C-18), LA
AR S SRR [ 7 ] R B e S 2
H 2T 1 B ( campesterol )

a3 AEER(HRE) ,mp 156 ~ 158 C,
ESI-MS m/z315 [M-H] ,317 [M+H]*,'H-NMR
(600 MHz, CDCl,) §:3.86 (1H, m, 2-H), 3.67
(2H, m, H-3),3.46 ~3.53(4H, m, 1-H,1'-H),
1.58(2H, m, 2'-H),1.26(26H, 2' ~15'-H) ,0. 88
(3H, t, J =8.4 Hz, 16’-H) ;"C-NMR ( 150 MHz,
CDCl,) §:72.3(C-2),70.8(C-3, C-1"),63.7 (C-
1),31.3(C2"),29.3 ~22.2(C-3" ~C-15"),13.6
(C-16") o LA F¥ds 5 SClR e & [ 7 ] % B — 2, 1 8
L&Y 3 B oS ke 3 H il B# (hexadecyl ethers of
glycerol) ,,

& 4 A R CF EE) ' H-NMR (600
MHz, DMSO-d,) 8:7.54 (1H, t, 5-H),8.26(1H,
d, J=7.8 Hz, 4-H) ,8.78 (1H, d, J =3.6 Hz, 6-
H),9.07 (1H, s, 2-H),13.41 (1H, COOH) ;"C-
NMR (150 MHz, DMSO-d,) §:166.2 (C-1),153.3
(C2),150.2 (C-6),137.4 (C-4),127.0 (C-3),
124.2(C-5) o DL 0¥ 5 Scmk i [ 10 ] % g — %,
W EES Y 4 AR (nicotinic acid) ,

&Y 5 R € [ &, mp 335 ~ 337 C,'H-
NMR (600 MHz, DMSO-d,) 6:7.38(1H, d, J=7.8
Hz, 4-H),5.44 (1H, d, J=7.8 Hz, 5-H),10.91
(1H, s, 2-H);”C-NMR (150 MHz, DMSO-d,)’:
164.8(C4),152.0(C-2),142.7(C-6),100.6 ( C-
5) o DA B 5 SCmR 11 ] e xR — 2, 1 e e A
Y15 kR WEWE (uracil)

L&Y 6 ik (FFEE) . H-NMR (600
MHz, DMSO-d,) 6:5.64(1H, d, J=7.8 Hz, 5-H) ,
5.77(1H, d, J=5.4 Hz, 1"-H) ,7.88(1H, d, J =
8.4 Hz, 6-H),11.30 (1H, s, 2-H) ;”C-NMR (150
MHz, DMSO-d,)6:151.2(C-2),163.5(C-4),102.2
(C-5),141.1(C-6),5:88.1(C-1"),70.3(C-2"),
74.0(C-3"),85.2(C-4"),61.3(C-5"), VI FH¥EYS
SCHR B [12 ] X B — 3, ek S 6 S IR AT
(uridine) ,

EWw T HEHK (P L-HE), mp
156 ~ 159 °C,'H-NMR (600 MHz, DMSO-d,) §:
13.19(1H, brs, H-7) ,12.20(1H, brs, H-1),8.13
(1H, s, H-2),7.97(1H, s, H8), Ll ¥ ¥ 5%
BRAIE [7 ] X B — 3, B e LB T IR B RS

<122 -

(‘hypoxanthine) ,

ka8 Hak R (HE), mp 210 ~ 213
°C ,'H-NMR (600 MHz, DMSO-d,) 8:12.39(1H, br
s, 6-OH) ,8.34(1H, s, 2-H) ,8.08(1H, s, 8-H),
5.88(1H, d, J=5.6 Hz, 1-H) ,5.49(1H, d, J =
6.0 Hz, 2'-OH) ,5.20(1H, d, J=4.4 Hz, 3'-OH) ,
5.08 (1H, t, J=5.6 Hz, 5'-OH),4.49 (1H, m,
2'-H) ,4.14 (1H, m, 3'-H),3.95(1H, m, 4'-H),
3.64(1H, m, 5'-H),3.57(1H, m, 5'-H) ; "C-NMR
(150 MHz, DMSO-d,)8:157.0(C-6) ,148.7(C-4),
146.4 (C-8),139.2(C-2),124.9(C-5),87.9 (C-
1'),86.1(C-4"),74.6(C-2"),70.8(C-3"),61.7(C-
5" VA BB 5 ScEk s [ 13 ] X6 B — 2 1 ik
5% 8 K #E 1T (inosine)

&9 HaE A (HFE) . H-NMR
(600 MHz, DMSO-d,) 6:13.29 (1H, brs, 7-H),
11.51(1H, brs, 1-H) ,10. 81 (1H, brs, 3-H) ,7.92
(1H, s, 8-H);”C-NMR (150 MHz, DMSO-d,) §:
151.8(C-2),149.4(C-4),107.1(C-5),156.0( C-
6),141.0(C-8) . DL &4l 5 SClkfig & [ 13 ] % i —
L E A Y 9 RS (xanthine)

A 10 FIER R (FES) | B = B W 21
' H-NMR (600 MHz, D,0) §:7.33(2H, d, J =
7.6 Hz, 5-H, 9-H) ,7.24(2H, t, J=7.5 Hz, 6-H,
8-H),7.32(1H,t,J=7.5 Hz, 7-H) ,3.90(1H,t,J =
5.2,7.4 Hz, CH),3.20(1H, dd, J=5.7, 14.5
Hz, CH,-a),3.03(1H, dd, J=7.9, 14.5 Hz, CH,-
b) ;"C-NMR (150 MHz, D,0) §:173.9(C-1),135. 1
(C-1"),129.3 (C-2", C-6"),129.0 (C-3", C-5"),
127.6(C-7"),56.1(C-2),36.3(C-3) ., I ¥
SCHRRIE [ 14 ] 6 B — 3%, B 2tk B4 10 K TN &
% ( phenylalanine ) ,

AW 11 AL G S YRR, mp 264 ~
296 C, G T KM, LB N 5% 4 Bt b ST
Bl = i [ & 40 5 ' H-NMR (600 MHz, D,0) §:
3.68 (1H, m, H-2),1.38 (3H, d, J = 7.3
Hz, - CH,) ;"C-NMR (150 MHz, D,0) §:175.8(C-
1),50.5(C-2),16.1(C-3), DL ¥ 5 k4
(7,15 & -3, e ksw 11 hHAR
( propylamine)

e 12 [ags s (HEE), mp 235 ~
236 °C . Ja) 7 i it R ok ) et 25 b K 8, 5 = E Ak
B+ Bk A B R A = BB . ESI-MS m/z 290
[M+Na]*,268 [M + H]","H-NMR (600 MHz,
DMSO-d,) 8:8.34 (1H, s, 2-H),8.13(1H, s, 8-
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H),7.33(2H, s, NH,),5.87(1H, d, J =6.6 Hz,
1'-H),5.42(1H, d, J=6.6 Hz, 2'-OH) ,5. 17(1H,
d, J=4.2 Hz, 3'-OH) ,4.60 (1H, dd, J =10.8,
6.6 Hz, 2'-H) ,4.13(1H, m, 3’-H),3.95(1H, m,
4'-H),3.66 (1H, m, 5'-Ha),3.55 (1H,
Hb) ; "C-NMR (150 MHz, DMSO-d,)8:156.7(C-6) ,
152.8(C-2),149.5(C-4),140.4(C-8),119.8 (C-
5),88.4(C-1'),86.4(C4"),73.9(C-2"),71.2(C-
3'),62.2(C-5"), Db BB 5 SCmk i aE [ 16 ] Xt A
— 3, AL &Y 12 M IR (adenosine)

a3 F R (HEE-K) B = W i
6, ,mp 219 ~221 °C,'H-NMR (600 MHz, D,0) §:
1.92 (2H, m, 4-H),1.99 (1H, m, 3-Hb), 2.26
(1H, m, 3-Ha),3.32(1H, m, 5-Hb) ,3.57(1H,m,
5-H,),4.04(1H, dd, J =8.6, 6.5 Hz, 2-H);"C-
NMR (150 MHz, D,0) §:23.7(C-4),28.9(C-3),
46.0(C-5),61.2(C2),174.6(C-1)., VI %S
SCHRRIE [ 17 ] %) BE— 3%, 8 2 4k & 9 13 S il &
(proline) ,

(= 7/B U ER SR I o i NI 4 S
fit, 2, L h JL-F A%, H-NMR (600 MHz, D,0) §:
3.51(1H, m, 2-H),2.18(1H, m, 3-H) ,0.94(3H,
d, J=7.0 Hz, 4-H),0.89(3H, d, J=7.0 Hz, 4'-
H) ;"C-NMR (150 MHz, D,0) §:174.2(C-1),60. 3
(C-2),29.0(C-3),17.9(C4),16.0(C4"), L\ I

m, 5'-

Bs 5 SCHk B [ 15 )X AR — 3 e b &9 14
h 4 B (valine )
fkE&Ew 15 Aam R (& K- ), mp

275 ~ 278 °C, B =W & 21 {4 . H-NMR (600 MHz,
D,0) 6:3.65(1H, m, 2-H),1.09(1H, m, 3-H),
1.65(1H, m, 4-H),0.94(3H, d, J=6.7 Hz, 3-
CH,),0.86(3H, d, J =7.2 Hz, 5-CH,) ;"”C-NMR
(150 MHz, D,0) 8:174.2(C-1),59.5(C-2),35.9
(C-3),24.4(C4),14.7(CH,-3),11.0 (CH;-5) .

DL B8 5 SCmR A i [ 15 ] o0 B — 3, #i e b2 ) 15
N 2= R (L-isoleucine ) ,
&4 16 JC{a ik 4 . H-NMR (600 MHz,

DMSO-d,) §:4.46(3H,br s, 3 x OH) 8§, 3.42 HIK
3L (5 2, 5,3.28 1 3.35 Wi W {5 2L e
NMR (150 MHz, DMSO-d,) 6:73.0 (CH), 63.5
(CH,) , & DL I i Bt % A5 16 SN =,

& 17T [ A RIRE A (A -8R &
BR) o WA TAME, ST =AWk . SR,
AT K. EI-MS m/z 256 (M*),239, 227, 213,
185, 129, 97, 83 5 fiF] i XoJ HE ity Hevdi )22, 76 3 Ay

FZRG T REE—3, HIR A8 SO TR, B e b
¥ 17 JFEREER ( palmiticacid)
a8 A E RS & (W EE) , mp 185 ~

187 C., i THE, R T =K. 2RC

&, H-NMR (600 MHz, DMSO-d,,) §:2.40(4H, q,

2 x CHZ),12. 14 (2H, 2 x COOH) " C-NMR ( 150

MHz, DMSO-d, )68, 182.5 ﬂﬂiﬁi%{%%,ﬁc 33.5 N2

/\XTWJEEEJMWFW% DL b B s A SCmk [7 ] Lk,

YEAE Y 18 R IEHIR
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