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Isolation and Identification of Two New Compounds Linear
Tetrapeptide and Monohydroxysteroid

Wang, Changjun

Liang, Yuanwei

Liao, Xiaojian Xu, Shihai*

(Department of Chemistry, Jinan University, Guangzhou 510632)

Abstract Two new compounds have been isolated from Nephthea sp. collected from Naozhou Islands of the South China
Sea. Their structures were established as leucyl-N-methyl-leucyl-leucyl-N-methyl-leucine (1), (20S,22R)-progesterone-1,4-
diene-22-acetyl-3-one (2) by MS, IR, 'H NMR, *C NMR (DEPT), HSQC, HMBC and NOE analysis. Both of them are previ-
ously unknown compounds and showed weak cytotoxicity against the cancer cell lines.

Keywords coral; Nephthea sp.; linear tetrapeptide; monohydroxysteroid
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BAHEWF I [ AR 5 M) Nephthea sp. 1A
JRVE T oy B B ORI A B AL B e BE-N-H
5 57 A - e R -N- 2R S R (1) T(208,22R)- 42
H5-1,4- " 45-22- L EHE-3-T ) 1), ARSI R A4
PUMIR I T SR, PRI AP0 IR 40 i AS49 F
Hepg2 I H % 99 40 /E H.

1 GR5WE

th& 1. Lk, [alh —66 (¢ 0.15, CHCL);
HRESI-MS m/z: 521.3679 [M+Na] 4 %tk &40 4y
T3 CoHsoN4Os, %7 TEH 4 DM, ¥ixik
EYIEAT E AR SN, TR 0.2% 5 = iR, LE 2R
A BRI AN BE R, Y S SN
R4 &4, [F]I TH NMR AT °C NMR % 1% 7> 7+
EAIRIAL S AL, ik, RSy g5 R R N
Sl B AT U E AR IR AL 6 10.27, 7.29 (br). 1E 6 4
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Figure 1 Structures of compounds 1 and 2

BT AAAE =4Ik A, AU Eadrl g 23 Mk
F AE R X A7 AE K= CH;, CH, (6 0.80~0.97, 1.61~
1.98)fi5 5, i ity vy FAEAE PUANZEBR (S 169.0, 167.0,

156.0, 153.5), =AW F3E(5 44.98, 43.01, 42.55), ibF
—HIRIRES 4.15, 3.95, 3.78), HEM A fEL SR FAHE.
LR B HTA TRIR A 10.27) 1) LURR E HED N & BRI
AR, DU RIS — RIS T 5 86 NMA R T,
Wit 7T e 3 AMRIES —ANREE K,
[ B AT AHENT S A = iR ANV % 5 JUR FARIE. 7R
T (5 7.30, br s)FA 43 (AL AT LAHERT AL A NH,, MAE A
FIMHAAE D) R BHER— R ED).

1 'H-"HCOSY, HSQC FTHMBC K4 & 7> 1 B ()
RO H-1 5 H-3, H-2 5 H-3, H-3 5 H-1, H-2, H-4,
H-5 5 H-4, H-6 #15¢. %—4] '"H-'H COSY 4 H-8 5
H-10, H-10 5 H-8, H-11, H-11 5 H-10, H-12 #1 H-13 #{
5. HMBC W AERS 0 : C-3 5 H-1, H-2, H-4 #H13%, C-5
L5 H-4, H-3 #1%, C-10 5, H-8, H-11 #15¢, C-11 4 H-10,
H-12, H-13 A2, wJH#EWN 73+ 7 Bt CHs(1,2)-CH(3)-
CH,(4)-CH(5)1#4E, H-5 (0 3.78, dd, J=8.3, 4.8 Hz)l1 |
R A C-5 HEJEAFAIE. H-7 (6 2.92, 5), C-7 (5
33.46, CH;), H-8 (6 3.97, t, J=10.6 Hz), C-8 (5 60.40,
CH), C-7 1 C-8 #EWT 5 AR FAHIZE. C-6 (5 156.00), Btk

1 WEY 1 A RER(CDCL )
Table 1 NMR data of 1 in CDCl;

Position Jc On COSY HMBC
1 20.92 (CH3) 0.89~0.92 (m) H-3
2 21.93 (CH3) 0.89~0.92 (m) H-3
3 23,34 (CH) 1.83~1.85 (m) H-1, H-2 C-1,C-2,C-4
4 44.98 (CH,) 1.51~1.54 (m) H-3, H-5 C-3,C-5
5 53.97 (CH) 3.78 (dd, J=28.3, 4.8 Hz) H-4 C-3,C4
6 156.00 (C)
7 33.46 (CHs) 2.92 (s)
8 60.40, (CH) 3.97 (t, J=10.6 Hz) H-10 C-9, C-10
9 169.00 (C) C-8, C-10,
10 43.10 (CH,) 1.75~1.77 (m) H-11 C-8, C-9, C-11
11 24.85 (CH) 1.68~1.69 (m) H-12, H-13 C-10, C-12, C-13
12 23.22 (CH3) 0.89~0.92 (m)
13 24.21 (CH3) 0.89~0.92 (m) g-?’l,ccl-?’z
14 22.02 (CH3) 0.89~0.92 (m) H-16
15 23.18 (CH3) 0.89~0.92 (m) H-16 C-15, C-16, C-17
16 24.21 (CH) 1.59~1.61 (m) H-14, H-15 C-14, C-15, C-17
17 42.55 (CHy) 1.75~1.76 (m) H-16, H-18
18 60.40 (CH) 3.94 (t,J=10.6 Hz) H-17
19 153.50 (C)
20 33.10 (CHy) 2.92 (s)
21 62.50 (CH) 4.15 (t, J=6.0 Hz) H-23
22 167.00 (C)
23 43.10 (CH,) 1.74~1.76 (m) H-21, H-24 g; 822
24 24.85 (CH) 1.71~1.74 (m) H-25, H-26 C-23, C-25, C-26
25 24.34 (CH3) 0.89~0.92 (m) H-24
26 24.85 (CH3) 0.89~0.92 (m) H-26
728 http://sioc-journal.cn/ © 2012 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2012, 32, 727~731
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THIAL A B AE 0 190~210, BENERALF B AE o
150~170, nJLLRfsE C-6 A BEReEE, it 'H-"H COSY
A HMBC "] LAEHAEY 1 B, MRS 1
3T CoeHsoNyOs R HEAZREEAE A ml 40, %4k &
WY — K BOERSC RS 2 MIF. e izt & YF
T 445 ) Oy 288 5 B Ik - N- B S B I — e - V- R R s 2
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O N
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B2 &1 B 'H-"H COSY 5 HMBC f93 BEAH 6
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Figure 2 'H-'H COSY and selected key HMBC correlations of

compound 1 fragment

& 2 W AGMIR, [alf +46 (c 0.11,
CHCly); HRESI-MS m/z 493.3086 [M+Na] 43 iz &
P 5 13X C3oHueO4 %50 TN EHT 8 DAMIAIEE. PC
NMR Fl DEPT #1275 29 AM85As 5, 73900 6 4~ CHs, 8
AN CH,, 11 4 CH #1 54> C; it DQF-COSY, HSQC,

HMBC ZAN C, H {5 53478 (3 2). °C NMR Al 'H
NMR {£3%1X 6 186.3 (C), 155.2 (CH), 127.7 (CH) }2 124.1
(CH)5 3 MEZEMES[6 7.02 (d, J=10.1 Hz, 1H, H-1),
6.22 (dd, J=10.1, 1.7 Hz, 1H, H-2), 6.06 (s, 1H, H-4)]{
5 Ut B S A B 5 A XU S L

'H NMR il BRead) 2 5 6 MFREE S0
0.75 (s, 3H, Me-18), 1.20 (s, 3H, Me-19), 1.06 (s, 3H,
Me-21), 0.85 (s, 3H, Me-27), 0.85 (s, 3H, Me-28), 0.87 (s,
3H, Me-30)], 3 MaEEfF 5[0 7.02 (d, J=10.1 Hz, 1H,
H-1), 6.22 (dd, J=10.1, 1.7 Hz, 1H, H-2), 6.06 (s, 1H,
H-4)1H01 2 N4k EEE 5[0 4.89 (m), 3.74 (dd, J=
11.0, 3.7 Hz), 4.68 (m)], Pl ik it 5o 6 1% 5 1o
P45 2 S W 2R A A s E) R Lieberman-Bur-
chard TG S BH P B, ] 2RI B S IR AL A ).

PC NMR i, AfLAEHAL A 2 & 30 MR
T, 454 DEPT #E B/ 7 6 NHKE( 7.45, 14.57, 18.53,
21.37, 22.43, 22.71), 8 MHF(6 23.69, 26.14, 26.83,
27.93, 29.66, 32.71, 32.90, 32.96), 11 MRHIES (O
27.93, 34.43, 37.37, 50.52, 53.16, 54.21, 76.70, 77.70,
124.1, 127.7, 155.2)F1 5 NZERkJE 7 (6 43.16, 48.33,
168.6, 171.1, 186.3). FR#E HMQC &%) *C NMR
A TH NMR BT T B (R 2).

2 B 2 HIMFALLEHE (CDCly A7)
Table 2 NMR data of 2 in CDCl;

Position dc S COSY HMBC
1 155.2 (CH) 7.02 (d, J=10.1 Hz) H-2 C-2,C-3
2 127.7 (CH) 6.22 (dd, J=10.1, 1.7 Hz) H-1
3 186.3 (C)
4 124.1 (CH) 6.06 (s) C-2,C-6
5 156.00 (C)
6 32.96 (CH,) 1.65~1.67 (m) H-7
7 29.66 (CH,) 1.49~1.51 (m) H-14 C-7,C-9, C-14
8 34.43 (CH) 1.53~1.55 (m) H-10
9 53.16 (C) 0.91~0.94 (m)
10 48.30 (C)
11 32.90 (CH) 1.65~1.67 (m) H-9, H-12
12 76.70 (CH) 3.38 (dd, J=10.8, 4.6 Hz) H-11
13 43.20 (C)
14 54.20 (CH) 1.31~1.33 (m) H-8 C-8,C-13,C-15
15 23.69 (CH,) 1.60~1.61 (m)
16 26.83 (CH,) 1.75~1.78 (m)
17 50.50 (CH) 1.04~1.06 (m)
18 7.50 (CHs) 0.75 (s) C-12, C-13, C-14, C-17
19 18.50 (CHs) 1.16~1.20, (m) C-1,C-5,C-9, C-10
20 37.40 (CH) 1.78~1.81 (m) C-17,C-21,C-22
21 14.60 (CH;) 1.04~-1.06 (m) C-17, C-20, C-22
22 77.01 (CH) 4.87~4.89 (m) H-23 C-20, C-23, C-30
23 32.71 (CH,) 1.40~1.42 (m) H-22
24 26.14 (CH) 2.57 (td, J=13.5, 4.8 Hz)
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BHLLE WRIEX
Position S¢ S COSY HMBC
25 35.48 (CH,) 1.25~1.27 (m) H-24
26 27.90 (CH) 1.45~1.47 (m) H-26 C-25, C-27,C-28
27 22.43 (CH3) 0.85~0.87 (m) ot
28 22.71 (CHs) 0.85~0.87 (m) ot C-26
29 171.1 (C) ) C-27
30 21.40 (CH5) 2.03 (s)

HMBC #% F 278 FAHCC &R H-19 1 C-1, C-5,
C-9, C-10 HHHz%, H-1 fil C-2, C-3, C-5 A Hi3%, H-3 Al
C-6 #15¢, 'TH-'H COSY ', H-1 5 H-2 f54H5%, H-6 5 H-7
M, H-7 A1 H-8 A7 AH15%, H-8 F1 H-9 A, Hyixss
IR, ATLUHIE A R B 3R BEOC R, I Wik S
FRILILBEHR 4. HMBC 1 2o~ LA R 55 H-18 Fl1 C-12,
C-13, C-14, C-17 HAHE, H-17 F1 C-13, C-18 HHK;
H-12 5 C-17, C-18 HH13%, H-16 55 C-13 G #H>%; 'H-'H
COSY H, H-11 5 H-12 fF4HC, H-11 F1 H-9 F4HK, H-9
1 H-8 A%, H-15 5 H-16 A 4155, H-16 5 H-17 G
5%, WX 2155 C-11, C-12, C-13, C-14, C-15,
C-16, C-17 #1 C-18 [WIHJEAF . FUItHEH HEE C, D 3
FrBE, RRERLTT DA E C-12 FERRIEIAE. X THEY
() 554y, HMBC 1 H-26 1 C-25, C-27 J C-28 H
5%, H-22 A1 C-20, C-23, C-30 A%, 4, H-24 i1 C-22,
C-25, C-26, C-27 H Az, H-23 5 C-20, C-22, C-25 H
%, H-20 5 H-21 F#H%, H-20 5 H-22 f54H¢, H-23 &5
H-24 2%, H-24 5 H-25, L EAHZROC &R LATH 2] C-20,
C-21, C-23, C-24, C-25. C-26 MIVAJE M5 E, M 22
FrEaBEA &, SCREM fr Begitaan s, Bk, FE 3 2.,
2.2 Fl 2.3 R, SRR T A 2 I P 4 .

19 o)
e 0121’8\‘\/\ OJ{g
ZCQ p 8 11 o 20422 )24
7 . 16 \'\/‘\,23 e 25
NG 7145 T Bagky
28 27
21 2.2 23

B3 a2 B H-"H COSY 5 HMBC [ LB %
%=

Figure 3 'H-'H COSY and selected key HMBC correlations of
compound 2 fargment

Ay 2 g R DUEEE NOESY i KA .
WAZ G YA IR AL T S UM 7Y, H-9 1 H-12, H-12 F1 H-14
HAHICUL OH-12 & B L. X+ C-20 {7 A2, 7
NOE 1] LI #] H-21 55 H-160 A%, 1 LAfEH C-20
ik S KR, SEa 5 Sekib A 2-11 SRtk &
22N C-17, C-20, C-21 A2 A B Bl HE A AT,
YR G 2 T C-20 4 SHRL. ZE BTIR, #E G
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2 (4514 4(208,22R)- 42 - 1,4- —Fi-22- LI 5E-3- .

B4 &9 2 1 NOE I 1 EAH G R
Figure 4 Selected key NOESY correlations of compound 2

2 B
21 B 5IRT

NICOLET 5DX-FT £L4M%i{%; Bruker Avance-
11400 RUAZHEILARAL, =020 HEFUEA MATOSXP; A (4
- {1 LCQ DECA XP; Aglient-1200 VaF (3,
4= H 3 kR 1 BIORAD-680; XDS-1B R i%i; ANVHHTF
PR 28RBS = WA mi A, MR ARRLE;
W AT BT M PRI H (40 pm), 5 Sl 1)
Ar JEAPRER AR T R YN By, Y5 0701-01,
e A Aer 22 B 4 1K 2% Rob van Soest 2% 4 5.
22 ERENEB

BN Nephthea sp. (RBEE 1.0 kg) H/KHIVEH BT
i, F 95% B4R NI 10 d XS, S IR, ik
IR BRI G, H 4R LB IR EIRY). R
Y 1R L EE—K A3 BE 10 IR, B IF IR OB, JER
IR A4 (0 EDIR ) 20.3 . ARSI IRE I P D 36 1)
ZECRYXS hIRg 40 il BEL-7402, Hela A1 MCF H AT —5&
(RIHRIVE L, ICso fEL43 51 4 3.05, 1.59 A1 16.81 ug/mL. &
RPIH 300~400 H Flash fif et A7 skt 24T, FAR
AN 358 T B4 A - 2R 2 R AR R A IVEITE, 50% 47
k- 218 Z BV S A (g 0y A, R A 2k
JRE WA 2T, BERCAE ) AT ENT, SRl Agilent
1200 Z R 4lifk, HPLC 4% V(L5 V(K)=85/15, 1]
4 50 min, Phenomenex C18 250 mm X 4.6 mm A #4145
b G WL E R -N- RS L R - S R -N- RS e R
(1) 6.8 mg FI(208,22R)-Z{-1,4- - H5-22- ZEHE-3 i (2)
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5.2 mg.

& 1. LEmR, [a]p —66 (c 0.15, CHCly); IR
(KBr) v 3351, 3305, 2957, 1638; HRESI-MS m/z:
521.3679 [M+Na]" (caled for CoHsoN4Os 498.2680). 'H
NMR (CDCLy)#1 *C NMR (CDCly) %3 W3 1.

&y 2wk, [a]d +46 (¢ 0.11, CHCLy);
HRESI-MS m/z 493.3086 [M+Na]" (calcd for C3,H4s04
470.3396). "H NMR (CDCl;)#1 *C NMR (CDCl;) ¥4 I
2.

2.3 {RSMRBREE MR

e 2 40 0 e Ll oK AR B A B, Fe IR SR [14],
SR MTT DU £ RSP 40 i 4 2, N T] SPSS
A B, R IER, THE ICs fH.
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