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[Abstract]  Objective: To extract, separate and identify the chemical constituents
from Hirudo nipponica Whitman. Method: Chemical constituents were isolated by
various chromatographic methods and were identified by physicochemical characters
and spectroscopic analysis or comparison with standard compounds. Result: From the
MeOH extract of the Hirudo nipponica Whitman, eighteen compounds were isolated
and identified as cholesterol (1) , hexadecyl ethers of glycerol (2) , campesterol

(3) ,nicotinicacid (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) , succinic acid (18) . Conclusion: Compounds 4-6, 8-10,12-14,
16 and 17 were all obtained from the Hirudo nipponica Whitman for the first time.
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KIELRE T (MRS, Tk, i, A, SREE, LT,
FIKIE” . HARE L Ee, PR, HIFE, RIS . BROHM D, FiRI
TRZEM S R RUEE B BT B SSIE[L] . 2010 4FAR (Hp AR N RILATE
2 00) AR A KR Dk K IE R Sh i Whitmania pigra Whitman. 7K Hirudo
nipponica Whitman =i 15 ## Whitmania acranulata Whitman ¥ #41A&[2]. 7K
W 3% e MK EVRUR P 0 B A 20— Bl 66 S IRV B gk 2 Ik, A
AARSRIPUREETE, BNk /KIS LA sy, (R KIEE G212 h
MBI AN 258t DRI 2y, KIS AR D) A =il T s 5 B v A0 Blg BT 20 i
PRT b A5 3 A L8 A 2R 23 ) 7K LA 0 400 B At 0 T R AT 92 [3,4] - 9
] W7 U 24 38 ) STl 2B 8 6 KU EAT T A2 A I, WK Y e g o
AR 18 MEAY, MRIEERACME TR SR AT 8T, s A IR
i C(cholesterol, 1). T ket ik (hexadecyl ethers of glycerol, 2). SZiiif
fi (campesterol, 3). HH/& Cnicotinic acid, 4). JRMEBE Curacil, 5). JRFF Curidine,
6). XN Chypoxanthine, 7). X TP AZ T (inosine, 8). THIEIA (xanthine,
9. KNZEM (phenylalanine, 10). HZ (propylamine, 11D, JlitF (adenosine,
12). & (proline, 13). #i% R (valine, 14). 575548 (L-lsoleucine, 15).
K=K (glycerin, 16). t#AEEE (palmiticacid, 17) B¥H1/ (succinic acid, 18).
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FHEH R AT, 85 JHBE-50S) . Wi J= (il M AT (il il (75 Byifgvefe 1) ),
Sephadex LH-20 YRR BEEER (2 GE A, SRR (4 E Merck A 7)),
& HPLC (bt GPgndfaE A w]), Wi (rfral, Jentfe ) D, HAbXH (o)
Hrat, T,

JKIE T 2008 4 10 AT db4s 2 B i Kz h 2 A R A ), b [E R
22 Bt R 2RI ST T AT A5 SR 5T G2 4 e SR /K IE R 847K & Hirudo nipponica Whitman
(R An A
2 BB

KUE 8kg, B, b 40 Hif, F 8 i F R, AR 2 3
W, 1UE, BUEE A 5 AR I ERR M 0.5h, [FIVEIRER 3k, & Il 715
=E %) 8509, 400g = F I 100-200 HAEMRAEAH 7, MO A ahiig s A 3l - P
AR (10:1. 31D fAG-FEERY (2:1. 0:1) FUefi 3 AMAR, WdERifr, TLC
K, SRRy, 3285 M (Frol~Fr.8). 404 Fr. 2 #4r S kit
W, LU MEE- I RS (12:1~0:1) BEFEVEH/A1b &9 1 (259); Fr. 3 #B4)
CRER RIS 8, LUA hiEE-TA I R 4L (5:1~0:1) B EEVEM AL A 2 (72mg).
&Y 3 (19mgd. (LAY 17 (20 mg). LAY 18 (12 mg); #414) Fr. 3 £kl
oy es, LLED-MEERS (20:1~3:1) BREEWEN, VEMiH4r4 Sephadex
LH-20 #1 a5 5y, DLFREDEM, PR E LR EY 4 (20mg). (&)
7 (18mg). HEY 8 (11 mgd; & Fil% HPLC, R 59% M4k B bt i A5 2
AP 5 (13 mg), a6 (7 mg), EW9 (5 mg), &Y 12 (9 mg);
Aoy Fr.5 B LI ERA %5 8, HAE0-HRE- KRS (3:2:0.5) Bl S
Y10 (36 mg). A5 11 (22mg). 54 13 (16 mg). 54 14 (12 mg).
& 15 (11 mg). &Y 16 (13mg), REFELEHAELAY 19 (27 mg).
3 Gt E

AP 1 A& GRED, mp 143.5 ~ 146°C . "H-NMR (600 MHz, CDCl3)
d: 5.32 (1H, m, 6-H) ,3.50 (IH, m, 3-H) ,0.68 (3H, s, 18-H). *C-NMR (150 MHz,
CDCl3) §: 140.7 (C-5),121.7 (C-6), 71.8 (C-3), 56.7 (C-14) ,56.1 (C-17) ,50.1
(C-9) 423 (C-4) ,42.3 (C-13) ,39.8 (C-16) 39.5 (C-24) ,37.2 (C-1) ,365
(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 (C-27) ,22.6 (C-26) ,21.1
(C-11) ,19.4 (C-19) ,18.8 (C-21) ,11.9 (C-18). L ¥¥is 5 SCilikIi i [5]%
—&, #iE e 1RSSR (cholesterol).

a2 At (D, KGRIl N R4 B . 'H-NMR (600
MHz, CDCl3) §: 5.27 (1H,t,J=6.0 Hz, 6-H) ,3.52 (1H, m, 3-H) ,1.18 (3H,d,
J=7.0Hz, 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, CDCl3) 4:
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) ,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 L¥¥i 55 STk [6] % et
AR, Lwetb B 2 hZEmsiiE (campesterol).

&3 AfEA (FFEE, mp 156 ~ 158°C. ESI-MS m/z: 315 [M-H], 317
[M+H]*. *H-NMR (600 MHz, CDCl3) §: 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 =84 Hz, 16-H); C-NMR (150 MHz, CDCl3) d: 72.3 (C-2) ,70.8 (C-3,
C-1) ,63.7 (C-1) ,31.3 (C-2") ,29.3~22.2 (C3'~C15") ,13.6 (C-16"). LA L% ¥
5SCERIGEEDN I3, #e i G 3 b Nk H ik Chexadecyl ethers of
glycerol).

&4 AfnEE CFED. 'TH-NMR (600 MHz, DMSO-dg)  §: 7.54 (1H,t,
5-H) ,8.26 (1H,d,J=7.8Hz, 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-ds) d: 166.2 (C-1),153.3
(C-2) ,150.2 (C-6) ,137.4 (C-4) ,127.0 (C-3) ,124.2 (C-5). VL %5 Cik
HIE [T —2, #Ete &Y 4 EE (nicotinic acid ).

a5 WA, mp335~337°C. 'H-NMR (600 MHz, DMSO-dg) 4:
7.38 (1H,d, J=7.8 Hz, 4-H) 5.44 (1H,d,J=7.8Hz, 5-H) ,10.91 (1H,s, 2-H);
3C-NMR (150 MHz, DMSO-ds) 6: 164.8 (C-4) ,152.0 (C-2) ,142.7 (C-6) ,100.6
(C-5). DAl %ils 5 ScikAos 8] 20, #e a4 5 A JRERE Curacil).



waEme Ttk CPEE. 'H-NMR (600 MHz, DMSO-dg)  4: 5.64 (1H,d,J
=7.8Hz,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-dg) d: 151.2 (C-2),163.5 (C-4),102.2
(C-5),141.1 (C-6) ,Rib: 88.1 (C-1'),70.3 (C-2") ,74.0 (C-3") ,85.2 (C-4") ,61.3
(C-5"¢ LA FEd 5 SCBRARE [0 3, #iE b 54 6 H KT Curidine).
&P T ER R CGEA-FEE), mp 156 ~ 159°C . 'H-NMR (600 MHz, DMSO-ds)
d: 13.19 (1H, brs, H-7),12.20 (1H, brs, H-1),8.13 (1H, s, H-2) ,7.97 (1H, s, H-8).
DAl 5 SCmR A GE [0 30, BsE G4 7 IR Chypoxanthine).
&P 8 HEHA (FFEE, mp210~213°C. *H-NMR (600 MHz, DMSO-ds)
5: 12.39 (1H, brs, 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) ,449 (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-Hy); *C-NMR (150 MHz, DMSO-ds)
d: 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"). LI I ¥din b5 Sk [10] %} e —
/, #Et a8 AT (inosine).

&Y 9 AL EEMA (FED. 'TH-NMR (600 MHz, DMSO-ds) 4: 13.29
(1H, brs, 7-H) ,11.51 (1H, brs, 1-H) ,10.81 (1H, brs, 3-H) ,7.92 (1H, s, 8-H);
BC-NMR (150 MHz, DMSO-dg) 6: 151.8 (C-2) ,149.4 (C-4) ,107.1 (C-5) ,156.0
(C-6) ,141.0 (C-8). DL h%di 5 SCiRHE 100 L —5, #5409 s
% (xanthine).

WEY 10 AR (FED, Bi—fiRMNEL 1. 'H-NMR (600 MHz, D,0)
8: 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 ,
7-H) ,3.90 (1H ,t,J=5.2,7.4 Hz, CH) ,3.20 (1H,dd, J=5.7, 14.5 Hz, CH,) ,3.03
(1H, dd, J = 7.9,14.5 Hz, CH,); *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). DL %l 5 SCmR i 1 [11] % B — B, e A9 10 8 K 8 24 1R
(phenylalanine) .

&Y 11 AL as YA mp 264 ~ 296°C . BTk, fELEE. TN



Wi o 2.k b AR, B = RN B0 (. "TH-NMR (600 MHz, D,O) §: 3.68 (1H,
m, H-2) ,1.38 (3H, d, J = 7.3 Hz, -CH3); *C-NMR (150 MHz, D,0) 4: 175.8
(C-1) 505 (C-2) ,16.1 (C-3). LA EHds 1y SClkARAE6, 1410 I — 2 e L &

Y11 A NEIR (propylamine).

AW 12 AGEE CFEE, mp 235~ 236°C . 15 A BERTIRIR 7% 2 Wl 3 K (0,

5 =& A R+ 5L R0 SN B . ESI-MS miz: 290[M+Na]®, 268[M+H]".

'H-NMR (600 MHz, DMSO-dg) &: 8.34 (1H,s, 2-H) ,8.13 (1H,s, 8-H) ,7.33
(2H, s, NHy) ,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, m, 5-Hb); *C-NMR
(150 MHz, DMSO-ds) : 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 (C-4') ,73.9 (C-2") ,71.2 (C-3") ,62.2 (C-5, LI L

i 5 SCERIRE [12]% I — 2 i e 4 &) 12 T (adenosine) .

WA 13 AR CFEE-A), Hi=FE3 7, mp219-221°C. 'H-NMR (600
MHz, D,0) d: 1.92 (2H, m, 4-H) ,1.99 (1H, m, 3-Hb) ,2.26 (1H, m, 3-Ha) ,3.32
(1H, m, 5-Hp) ,3.57 (1H,m, 5-H,) ,4.04 (1H, dd, J = 8.6, 6.5 Hz, 2-H); *C-NMR
(150 MHz, D,0) 6: 23.7 (C-4) ,28.9 (C-3) ,46.0 (C-5) 61.2 (C-2) ,174.6
(C-1)o LA EHI 15 SR HE [13]0] e — 20 e A & 13 AIER (proline).
WAEY 14 FIEsE g SRR, KPR, LmH LT A% . 'H-NMR (600
MHz, D,0) 6: 351 (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 (C-4) ,16.0 (C-4). L X5 SRR B [14] %] LA

— B A 14 HEE R (valine) .

EWI5 A AR CRU-HED, mp 275 ~ 278°C, Hi=f B4 . 'H-NMR
(600 MHz, D;0) 4: 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-CH3) ,0.86 (3H, d, J = 7.2 Hz, 5-CH3); *C-NMR (150 MHz,

D,O) 4: 174.2 (C-1) ,59.5 (C-2) ,35.9 (C-3) ,24.4 (C-4) ,14.7 (CH3-3) ,11.0
(CH3-5). LA % ¥ 5 Sk 410w [14] %5 B — 250, 8 e b S W 1504 57 5o 2 R

(L-Isoleucine).



&Y 16 Lk . *H-NMR (600 MHz, DMSO-ds) 6: 4.46(3H ,brs, 30H),
On 3.42 HIRFIAES, oy 3.28 Al 3.35 Pl F3E(5 5. °C-NMR (150 MHz,
DMSO-ds) 6: 73.0 (CH) ,63.5 (CHp) £ LA Lyl it S5 tb & 16 AR —
.

WEY 17 (G ARE AR ChmE- R Olg . 0 T4k, 2% T 5100
LR TG, AT K. EI-MS m/iz: 256 (M™) 239, 227, 213, 185, 129, 97, 83 55
ERAIRPRAE S L2, 72 3R FAI RS T Ry {58, HIRGIE A TR, HE
FENE 17 AEERER  (palmiticacid) .

&Y 18 FOERIRGE S (FFEE), mpl85~187°C. LT HEE, MR-
2% 2. "H-NMR (600 MHz, DMSO-ds,) d: 2.40 (4H, g, 2%-CH,) ,12.14 (2H,
2%COOH). ¥C-NMR (150 MHz, DMSO-ds) dc 82.5 N¥RIE(E S, ¢ 33.5 M
AR RS 5o L EGIE SR M SCR[6] LL . SE S 18 M FEHIME .
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