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Study on chemical constituents of sponge Mycale sp . from the South China Sea
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[Abstract ] Objective To investigate the chemical constituents of marine sponge Mycale sp. collected from the South
China Sea . Methods The ethyl acetate extract of the marine sponge Mycale sp . was separated and purified by repeated column
chromatography on silica gel , Sephadex LH-20 and reversed-phase high-performance liquid chromatography (RP-HPLC). The
structures of these compounds were identified by means of various modern spectroscopic techniques and comparison with their
physicochemical properties to reported data . The tumor cell growth inhibitory activities of these compounds against human
breast cancer cell lines MCF-7 and human lung cancer cell lines PC9 were tested by Cell Counting Kit-8 (CCK-8) method .
Results Ten compounds were isolated and identified as cyclo-(Pro-Ile) (1), cyclo-(Pro-Leu) (2),cyclo-(Ile-Leu) (3) , cyclo
(Phe-Pro)@) ,cyclo- (Phe-Val)(5) ,cyclo- (Phe-Leu)(6) scyclo- (Phe-Tle ) (7) , 2'-deoxythymidine (8), thymine (9), 5-hydroxy-
3 ,4-dimethyl-5-pentyl-2 (5H )-furanone (10). These compounds showed weak tumor cell growth inhibitory activities toward
cells MCF-7 and PC9 inwvitro . Conclusion Compounds 1,2,4,5,6,7 and 10 were isolated from the sponge Mycale sp . for
the first time . It is the first time to report the antitumor activity evaluation for compounds 1710.

[Key words ] Mycale sp .; chemical constituents ; cyclic dipeptide ; growth inhibitory activity
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1.1 FEMAE LKA  Bruker AVANCE-600 #%
FGAEHRAN A B s A A R A 7)) s Waters Q-
Tof micro YAO019 BT (& EIRFRtE R A FRA
F]) s Waters 1525/2996, 2998 #2550 AH €4 335 A3 (&
FERFE R A B ) s EYELA-1000 Y JiE % 2%
BALCH AR g bk X234t ;Sephadex LH-
20 ( Amersham Pharmacia Biotech 72\ ®]); fif iX
(2007~300 H JAG VLA R I KA RAE ) ;0DS
(Cs RAHBERZ A% 15 pm AU A HRHE A JRAT
BRAE]DD s EO5R TEE | S IR A 15 a7 A BR
N ED s HAAT HLIR 1 S o3 B 2l (o [ B2 2 S AT |
AL 2235 2 | ) 5 SAG IR R (Cambridge Isotope
Laboratories ,Inc.) ; I 57 & 1000 i fR i & A%
VW

1.2 HSRRAEZ MR T 2013 4E 6 R
A b E VT YRE S b B R B i RIS T 2
ERAIFGE AU E N Mycale sp . FRAFERLT A
T AP % A e B TR A T % e 24 2 BRI T 2 W 0 O
Hls,

1.3 HDORRS B Lo BTGNS
i (Mycale sp . T 650 g e, FHESSEE A HE R 4 Ik
(3 L/ ,120 min) /& IH-HEIUR I8k 4615 2] 00
B 92 g, K RIREIRET 90%0 i B BRI
AR SR FRAE L 3 WK B I 2 BT e i 15 2 A
THEEZRE 14,7 g s IACKHR A A Y Bsiv B 8 4%
6000 JH S e S AT 3 WK A I A UK
IR 4T3 — @B 2R 3. 6 g s MCRHE S Y
FH S v R & 4000 W TR SR SRR R L 3
W AR BB LR OTRIZIRTE 2.2 ¢,
LR OTREIR B2 Sephadex LH-20 BRI 435 1
(BRI 7 2375 31 8 A4 47 E1~E8, Hir E2
(1. 5 g )2 SRR J HE € 1 B2 Y JBE (3006 ~ 10006
27K .6 hHIEF] 10 P44y E2A ~E2] ,E2B 414>
(93 mg ) 28 I AH R A A € 335 A6 B2 Uk B (1006 ~
100% ZME-7K .7 i3] 13 4~414r E2B1~E2B13,
H i, E2B5 (5.7 mg), E2B7 (6.8 mg ), E2B9
(6.6 mg),E2B10(10. 3 mg)Fll E2B11 (5.8 mg)4y
28 S A R BCROAH B % X (RP-HPLC . Y M C-Pack
Pro Cis #, 10 mm X 250 mm, 5 pm, i 3% .
2 ml/min) 4L B AW 12,4 mg . 1500 L HG-



2SR 2017 4R 7 1 25 HAR 35 &5 4 )
310 Journal of Pharmaceutical Practice ,Vol .35, No .4 ,July 25,2017

7K ,20.5 min) AL EH 2 (5.3 mg.15% Z 5K,
24.0 min), fk &% 5 (2.0 mg, 20 & JEK,
3.0 min), fb &% 3 (2.0 mg, 25% & JEIK,
2.5 min), b & ¥ 6 (1.5 mg, 2500 & JEK,
26.0 min), tb &% 7 (1.6 mg, 25% & MK,
27.5 min), b & W 10 (2.2 mg, 509 H K,
41.5 min) ,E2C 414} (19 mg)Z: RP-HPLC (YMC-
Pack Pro Cis #£,10 mm X 250 mm,5 pm , i & .
2 ml/min)4i L3 2 1L 54 4(5.3 mg 2000 L IE-
7K ,19.0 min),E3(310 mg )% S FHRERHE (2546 i
Vet (1020 ~100% ZJE-7K .5 OS5 6 A~414) E3
A~E3F . HH E3B (19. 3 mg)F1 E3C (20 mg )43l
% RP-HPLC (YMC-Pack Pro Cis #£,10 mm X
250 mm ,5 ptm ,Jiid .2 ml/min Yali bS5 FL &Y 9
(10 mg, 10% H EE-/K,11.0 min) FiL& Y 8
(8.4 mg 7% HEE-K ,24. 0 min Do

2 SHERE

AW 1. AR AR, 1090 Fle & i B e 5,
SEAMT T WS TE 2 B R T B A FRRR 2R B3,
ESI-MS m/z 211 11[M+H | 3&R4rFhk 210,
454 H NMR &°C NMR #E 5 F8 Ci HisN»
0: ,HAY FAHMFBE K 4, ' H NMR (600 MHz,
CDCLOTEMZ X Boan it 1 NEEEE FF5 ou
5.81(1H .s) JEMmZX s th 2 HIETFF Y o
1.05(3H .d,J=7.2 Hz).0.93(3H .t . J=7.2 Hz),
“C NMR (150 M Hz ,CDCL)%54 DEPT #5%3E 85
W11 RIS S .2 DRIER(E 5 (& 169.8,164.9),
3R RIS S (& 60.5,58.8,35.3),4 7 H
FRRAE S (& 45.1,28.5,24.0,22.4),2 4N H 3R (5
F(& 15.9,12.1), H#% kAL R B T
"H NMR (600 MHz,CDCl: ); du 5.81 (1H,s, N-
H).4.07(1H.t,J=8.4 Hz,H6), 3.97(1H ,brs,
H-9),3.63 (1H,m,H-3a),3.55 (1H,m, H-3b),
2.37(1H ,m ,H-10),2. 31(1H ,m ,H-5a) ,2. 04 (2H ,
m,H-5b.,H-4a),1.90(1H,m,H-4),1.43(1H ,m,
H-11a),1.17 (1H . m, H-11b),1.05 (3H ,d ., J=
7.2 Hz,Hs-13),0.93 (1H ,t, J=7.2 Hz,Hs-12),
"' C NMR (150 MHz, CDCl: ); & 169.8 (C-1),
164.9(C-7),60.5(C-9),58.8 (C-6),45.1(C-3),
35.3(C-10),28.5(C-5),24.0(C-11),22.4 (C4),
15.9(C-13),12. 1(C-12), DL FHIRE S5 CHk[10 4R
TEEEA B O e B 1 3 Jl-5 58 ik
Leyelo-(Po-Tle) |,

a2 HERAR, 10%0 il i B H 5,

SHMT N ML TCHEOE AL 3 7T B AR 57
ESI-MS m/z 211. 21[M+H | J#R45FHH 210,
454 H NMR & C NMR #5308 € HisNe
0: LAY 1 A5 SRR H A AR R B
4,"H NMR (600 MHz,CDCLO7EMK X Bon il 1
MNP ERFETFES & 5.98(1H ,s) ,fE@ X iR
W2 AR TES 60 1.00(3H .d, J=6.6 Hz),
0.95(3H.d, J=6.6 Hz), ” C-NMR (150 M Hz,
CDCl)%54 DEPT it s ih 11 M rfE5 .2 4>
IS (& 170.2,166.1),3 AN H LR (E 5
(& 59.0,53.4,24.7),4 AN FH IERRAS B ((c45.5,
38.6,28.1,22.7),2 MHIILRR(EE (& 23.3,21.2),
HR W L PR B PE W R . 'H NMR (600 MHz,
CDCl:): o 5.98 (1H,s,N-H),4.11 (1H,t, J=
7.8 Hz ,H-6),4.01 (1H ,dd ,H-9),3.59 (1H ,m , H-
3a),3.54(1H sm »H-3b),2.35(1H ,m . H-5a),2. 12
(1H ,m ,H-5b),2.06 (1H ,m ,H-4a),2.02(1H ,m,
H-10a),1. 90 (1H ,m ,H-4b),1.75(1H ,m , H-11),
1.52(1H ym ,H-10b),1.00(1H ,d , ] =6.6 Hz,H:-
12),0.95 (3H.d, J=6.6 Hz,Hs-13), “C NMR
(150 MHz,CDCL ) : & 170.2 (C-1),166.1 (C-7),
59.0(C-6),53.4 (C-9),45.5(C-3),38.6 (C-10),
28.1(C-5),24.7 (C-11),23.3(C-12),22.7(C4),
21.2(C-13), DA &5k [11 Wi Bds A —
B E LAY 2 I Al ) K [eyelo (Pro-
Leu) |,

A 3 TR, 1000 iR 7 5 3
SEAMT T MER TC 9 A L3 AT RE M IR RRZE L4
ESI-MS m/z 227.23[M+H ] R4 T8 226,
454 'H NMR &”C NMR #5E 4> T3~ Ci2 H2 Ne
0: HAPFAMAE N 3, H NMR (600 M Hz ,CDs
ODYFE RS IX BR it 4 MH T 15 o 1.03
(3H,d, J=7.2 Hz),0.98 (3H,d, J=6.6 Hz),
0.96 (3H ,d, J=6.6 Hz),0.95(3H ,t,J=7.2 Hz),
“C NMR(150 MHz,CDs OD)454 DEPT %3t R
12 AMfE T .2 DREERAE 5 (& 171.2,169.6),
4 AR SRR (55 (& 60.9,54. 3,40.5,25.3),2 4>
T HERRAE S (& 45.8,25.9) .4 ANHHERES (&
23.6,21.9,15.7,12. 1), HEmILREBIEW T .
"H NMR (600 MHz,CD:0D) ;01 3.95(1H ,dd, J=
9.6,4.8 Hz,H-3),3.85(1H ,dd, J=4.2,0.6 Hz,
H-6),1.94 (1H,m,H-7a),1.86 (1H,m , H-7b ),
1.75(1H ,m ,H-11),1.61 (1H ,m ,H-8),1. 54 (1H,
m,H-12a),1.25(1H ,m ,H-12b),1. 03 (3H .d, J=
7.2Hz,H-14),0.98 (3H ,d, J= 6.6 Hz,H-10),
0.96(3H.,d, J=6.6 Hz,H-9),0.95(3H,t, J=
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7.2 Hz,H-13), "C NMR (150 MHz,CD: 0D ). &
171.2(C-1),169. 6 (C-4),60. 9 (C-3),54.3 (C-6 ),
45.8(C-7),40.5(C-11),25.9(C-12),25.3(C-8),
23.6(C-10),21.9(C-9),15.7(C-14),12. 1 (C-13),
DA Bt Sk (12 T S AR — 20 B e tb &9
3 A FRE-F) MK [eyclo-(Tle-Leu) ],

5 4 AR, 1000 BB A 5 W (B
LHMT T TC DS m AT RE N IR RIS 4
ESI-MS m/z 245.13[M+H ] R0 TFEN 244,
£54'H NMR X" C NMR #5730 € His Ne
0: , HAr T A A K 8. H NMR (600 MHz,
CDCLOEMIAX R 5 N5 EFRFIE S 6u7. 36
2H ,t,J=7.2 Hz),7.29(1H ,t , J=7.2 Hz),7.23
QH ., J=7.2 Hz) Ut F A 1 AN REURR
R B 1T DRI 155 on 5. 60
(1H ,brs) .2 ML JFF(EE & 4.28AH ,dd, J=
10.8,3.6 Hz),4.08(1H ,t,J=7.8 Hz),”C NMR
(150 MHz ,CDCL: %54 DEPT gt R 14 %
5% .2 DMRIERAE 5 (8¢ 169.5,165.2),1 54
BhAT T (& 136.1),5 DA FRP EKRG S (&
129.5,129.5,129. 2,129. 2 ,127. 7) ,2 4~ UK H 3 h5
= (& 59.3,56.3),4 A I AL@R(E S (& 45.6,
36.9,28.5,22.7), HERIREIEN T .'H NMR
(600 MHz,CDCl: ):8u 7.36 (2H ot , J=7.2 Hz,H-
13,H-15),7.29 (1H,t, J=7.2 Hz,H-14),7.23
(2H t,J=7.2 Hz ,H-12,H-16),5. 60 (1 H ,brs ,N-
H),4.28 (1H,dd, J=10.8,3.6 Hz,H9),4.08
(1H.t,J=7.8 Hz,H6).3.65(1H .m,H-3a).,3. 63
(1H.m,H-10a),3.57 (1H ,m,H-3b),2. 78 (1H,
dd, J=14.4,10.8 Hz,H-10b),2.34 (1H.m, H-
5a),2.02 (2H ,m, H-5b, H-4a),1.91 (1H ,m, H-
4bh), "C NMR(150 MHz,CDCL ) .& 169.5(C-1),
165.2(C-7),136.1(C-11),129.5(C-13),129.5 (C-
15),129. 2(C-12),129. 2(C-16),127. 7(C-14),59. 3
(C-6),56. 3(C-9),45.6(C-3),36.9(C-10),28.5(C-
5),22.7(C-4), LAl 530k [10 T A —
B E A Y 4 N CRN-IED K [eyclo
(Phe-Pro) ],

B S AR, 1000 BB A 5 W (B
LHMT T B TCHEE A R 1T BE R I BRI 7
ESI-MS m/z 248. 24[M+H ] R TFEN 247,
254 H NMR K" C NMR #0154 FH Cii His Ne
0: HAFFAMAPEE R 7, ' H NMR (600 MHz,
CDCEOEMIAX R th 5 NI EF R TFA5 5 6u7. 35
2H ,t,J=7.2 Hz),7.29(1H ,t , J=7.2 Hz),7. 22
(2H .d,J=7.2 Hz) , Wi 5> A 1 AR

AR X R 2 DRI E TS5 0u6.07
(1H,s),5.84 (1H ,8),2 M o« (i FIE S O
4.23(1H . brd, J=10.2 Hz).3.89 (1H,t,brs),
“C NMR (150 M Hz ,CDCl: Y454 DEPT 353 7%
14 MRIE S .2 DR IER (55 (& 167.4,166. 8),
L A F TS (& 135.5) .5 &/ IR 35
2 (&129.8,129.7,129.7,129. 3,129.3),3 AWK H
HRREE (860.4,56.2,31.5),1 4~ B =52
(&40.7).,2 MPE(ES (&18.9,16.2), HZmdt
FEHAEMT ' H NMR (600 MHz,CDCL: ) ;81 7. 35
Q2H,t,J=7.2 Hz,H-13,H-15),7.29 (1H ,t, J=
7.2 Hz ,H-14),7.22 (2H ,t, J=7.2 Hz,H-12, H-
16),6.07(1H ,s,5-NH),5.84 (1H ,s,2-NH ) ,4. 23
(1H ,brd, J=10.2 Hz,H-3),3.89 (1H ,brs ,H-6),
3.46(1H ,dd, J=13.8,3.0 Hz,H-10a),2.89 (1H,
dd,J=13.8,10.2 Hz,H-10b),2. 34 (1H ,m ,H-7),
1.02(3H,d, J=7.2 Hz,H-8),0.83 (3H ,d, J=
7.2 Hz ,H-9), ” C NMR (150 MHz,CDCl: ) &
167.4(C-1),166.8 (C-4),135.5(C-11),129.7 (C-
13),129.7 (C-15),129.3 (C-12),129.3 (C-16 ),
127.8(C-14),60. 4 (C-6),56. 2 (C-3),40. 7 (C-10),
31.5(C-7),18.9(C-8),16.2(C-9), LI ¥R 5
R C13 R AR —B, M EL AW 5 MR CER-
HO—RK [ eyclo-(Phe-Val) |,

& 6 R, 1000 Bl 7 5 W BT
SHMT N MELTCHEE A5 3R 1T BB RS 57
ESI-MS m/z 261. 16[M+H ] 4&n2THHN 260,
454 H NMR & C NMR #5E 5> T3~ Cis Hao Ne
0: HAFAMME N 7,' H NMR (600 M Hz ,CDs
ODTEME I X Bon il 5 A5 HF R F55 o 7.31
QCH ,t,J=7.2 Hz),7. 26 (1H ,t, J=7.2 Hz),7. 20
QCH .d,J=7.2 Hz) B4 F A 1 AN REUOR
B ARG X R 2 AN o AT {55 dnd. 31
(AH,t, J=4.8 Hz),3.65 (1H,dd, J=9.6,4.2
Hz) 53X BR i 2 MR FFS 600, 73(3H,
d,J=6.6 Hz),0.69 (3H,d, J=6.6 Hz), " C
NMR (150 MHz,CD: OD)%454 DEPT %3t /s i
15 AN 45,2 Nk IR {55 (&:170.6,168.9),1
DN EEER G S (136.7),5 DI HF IR ARG 5
(&131.8,131.8,129. 6 ,129. 6 ,128.5),3 Nk Hi 3
BEE (&57.4,54.1,24.6),2 4~ HI L[5 5 (&
45.2,40.2) 2 MHIMFS (& 23.4,21.4), S54E
Y1 5 BRRREEAE LA AL G 6 2 1 1 AT H i flk
&9 O Fha S AR NREEE S . HAR R
BT ' H NMR (600 MHz,CDs OD ), & 7. 31
H,t,J=7.2 Hz,H-14 ,H-16),7.26 (1H ,t, J=
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7.2 Hz,H-15),7.20 (2H ,d, J=7.2 Hz,H-13,H-
17),4.31(1H ,t, J=4.8 Hz,H6),3.65(1H.dd.,
H-3),3.29(1H ,dd, J=13.8 ,4.2 Hz,H-11a),2.95
(1H,dd, J=13.8,4.8 Hz,H-11b),1.42 (1H ,m ,
H-72),0.92 (1H.,m,H7b),0.87 (1H ,m, H-8),
0.73(3H,d, J=6.6 Hz,H-9),0.69 (3H,d, J=
6.6 Hz,H-10), “C NMR (150 MHz,CD: OD) ;&
170. 64 (C-1),168.9 (C-4),136.7 (C-12),131. 8 (C-
14),131.8 (C-16),129.6 (C-13),129.6 (C-17),
128.5(C-15),57. 4 (C-6),54.1(C-3),45.2 (C-7),
40.2(C-11),24.6 (C-8),23.4(C-9),21. 4 (C-10),
DL B SCHk (13 R T8 AR — 20, i e L &
6 NI CEN-52) "k [eyclo- (Phe-Leu) |,

&Y T - AEBAR, 1000 GRER A FIE B A5,
EHMT T WS TCHE AL HR R AT BE R AR a7
ESI-MS m/z 261.17[M+H ] &R THH 260,
254 H NMR K" C NMR #2524 Cis Ho Ne
02 HAFFAMAEE R 7, 56 6 KF 7374l
&."H NMR (600 M Hz ,CDs OD)7E{RIZIX Bon it 5
AN EF R TAES 37,27 (2H »m ) ,7. 23 (3H ,m ) , i
Wi 1R R X e R il 2 4
BRI o JET{ES on4.33 (1H.td, J= 4.8,
1.8 Hz),3.73(1H ,dd, J=4.2,1.8 Hz) @ X &
il 2 AW ETT FFS 0 0.72 (3H.d, J=
7.2 Hz),0.68 (3H,d, J=6.0 Hz), ” C NMR
(150 MHz,CDs OD)%454 DEPT %3t iR i 15 4>
WA .2 RS 5 (& 169. 3,169. 2) ,1 NI5H
ZRAE 5 (& 137.0),5 DA F R EmRE S (&
131.6,131.6,129.5,129.5,128. 2),3 4~k H 305
=5 (& 60.8,57.2,39.8),2 M H HEES (&
39.8,24.7) 2 M EAEE (&15.3,12.0), 4 Frh
A SRR FEES S . AR T .
"H NMR (600 MHz,CDs OD):8u7.27 (2H ,m , H-
14,H-16),7.23 (3H ,m »H-13,H-15 ,H-17 ), 4. 33
(1H ,td, J=4.8,1.8 Hz,H-3),3.73(1H ,dd, J=
4.2,1.8 Hz,H-6),3.27(1H ,dd, J=13.8 ,4. 8 Hz,
H-11a),3.01 (1H ,dd, J=13.8,4.8 Hz,H-11b),
1.43(1H ,m ,H-8a),0.91 (1H ,m ,H-7),0.80 (1H,
m,H-8b),0.72 (3H.d, J=7.2 Hz,H-10),0.68
(3H,d,J=6.0 Hz,H-9), “C NMR (150 MHz,
CD:0D):&:169. 3(C-1),169. 2(C-4),137.0(C-12),
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