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2,4-dimethoxyphenyl acetate (2). 6,8,5,6-IUFH-3-F A (3). 4-FHEFKX LB (4). cyclo-(L-Pro-L-Val) (5).
cyclo-(L-Pro-L-Leu) (6). 487 —HER —5F T g (7). ALK —H IR =T B8 (8). 7-hydroxy-2-(2-hydroxypropyl)-5-methyl chromone
(9). 2-(2,4- dimethoxylphenyl)-3-(4-hydroxybenzyl)-1,2 4-triazole (10). (22E,24R)- 3 i {-5,7,22- = 4% -3p-F& (11),
cyclo-(Leu-Pro-lle-Pro) (12). 24-“HHEEFHER (13). 3-FHEERm (14). Fig BEW 1. 3. 10, 11 LAk, Hibik
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Study on chemical constituents from sponge-derived fungus Penicillium sp. HPQJ10
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Abstract: Objective To study the secondary metabolites of sponge-derived fungus Penicillium sp. HPQJ10. Methods The
compounds were isolated and purified by chromatographic methods on silica gel, Sephadex-LH20 columns and semi-prep HPLC.
The structures were established on the basis of spectroscopic data interpretation. Results Forteen compounds were isolated and
identified as N-[(Z)-2-(4-hydroxyphenyl) ethenyl] formamide (1), 2,4-dimethoxyphenyl acetate (2), 6,8,5'6'-tetrahydroxy-3'-
methylflavone (3), 4-hydroxyphenylacetic acid (4), cyclo-(L-Pro-L-Val) (5), cyclo-(L-Pro-L-Leu) (6), diisobutyl phthalate (7), dibutyl
phthalate (8), 7-hydroxy-2-(2-hydroxyPropyl)-5-methyl chromone (9), 2-(2,4-dimethoxylphenyl)-3-(4-hydroxybenzyl)-1,2,4-triazole
(10), (22E,24R)-ergenol-5,7,22-trien-3B-ol (11), cyclo-(Leu-Pro-Ile-Pro) (12), 2,4-dimethoxybenzoic acid (13), and 3-methoxyphenol
(14). Conclusion Except for compounds 1, 3, 10, and 11, other compounds are isolated from Penicillium sp. for the first time.

Key words: Hymeniacidon perleve; sponge-derived fungus; diisobutyl phthalate; 2,4-dimethoxybenzoic acid; 3-methoxyphenol
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MR RIS T BN EIG . I
ARANZIAARSE 3 KGR S, AT SR
R SRR AR T 56%, i 4Rk IR IR 5t 5
HE 20%"), DA IH I 4 SRR B TR A R R P 0 )
KIS TR ARRIR LA B TEYI BT, A PR
L0 AR 2 RS K LR BEAT T 8, R I IZ AR
G AEF FE . B, ARSI ZE R IR
AR =T IR AL, 83 2 b (3 73 25 77
MHAF B AR 2] 14 MEEW, 5 4 E N N-[(Z)-2-(4-
hydroxyphenyl) ethenyl] formamide (1) . 24-
dimethoxyphenyl acetate (2). 6,8,5",6"-JUFEHE-3"-F
FETEHA (6,8,5',6-tetrahydroxy-3'-methylflavone, 3)-.
4- 32 F K 4R (4-hydroxyphenylacetic acid, 4).
cyclo-(L-Pro-L-Val) (5). cyclo-(L-Pro-L-Leu) (6).
LK HER 5 TS (diisobutyl phthalate, 7). 4
K HER —THE (dibutyl phthalate, 8). 7-hydroxy-
2-(2-hydroxypropyl)-5-methylchromone (9 ). 2-(2,4-
dimethoxylphenyl)-3-(4-hydroxybenzyl)-1,2,4-triazole
(10). (22E24R)-Zf11-5,7,22-—J#5-3p-FE [(22E,24R)-
ergenol-5,7,22-trien-3p-ol, 11]. cyclo-(Leu-Pro-Ile-
Pro) (12). 2,4- — I E A HIRR (2,4-dimethoxybenzoic
acid, 13). 3-FEEEXKE (3-methoxyphenol, 14),
WEY 2. 49, 12~14 FNERNZEFTH 3B E.
1 FESHH

Bruker Avance 400 MHz #ZHi3L4RA{C (f
Bruker A F]); @i TAES (AirTech J3if %R TR

FARBIRAFD); BIKEKE GBRERD; mE#&
SR RTSE ATEENE AL LN IR v S wara RNk 205 ke ¢ T (G o
H—ERERAFD; HEEREFRE (TR
J7); Biometra PCR ¥ (fEEHEEZ ARG IRA
)5 JUNYI 600 F & KA CIERTHE BRI HLk i
% HMR/AFD; Gentrifuge 5415R Eppendorf &5 LA+
Eppendorf {Eif 357 REIK (8 [ SCAREE A A BR A
"D: B AR HT RS0 (Bioshine Gel X 1850, I
WCHRBFAERA R AT TR 7 RAL GRINI,
B TAERAFD; SR (£E Waters
AT, EAEE 200~300 B (&L T));
Sephadex LH-20; i FlE (CNW, Lifg22ifst
R A A IRA ) s TIVESER 2.08; HAh 55135
VoA
2 Ik
2.1 ERRIERAENR

BRI PR 23 5 BTV A LU 2R A 5 R AR 1 R
145 Hymeniacidon perleve. HUR4RHZL1 g, A
9 mL WK, RN #E % 5 min 5152 &
PR AT R AR R IR AR TR AT T 12 Py B R
e (EEFREEP I T BUEIRE N 100 mg/mL 2
EEHERANFEFR), WL 11, 28 CHIERE.
PRI A ZE R BOR %, RIGRFR, ik hm
— V& a4 CUKFETHRIRAT . IR % R/ B
SEAMERE S, HATHIPHEE, &SR] 72 R
XL AR E—20 CHRI-80 C FEAT H & TR -

x1 HESBEEFAENS

Table 1 Composition of medium used for fungal isolation

BRI AL TR REFRERCT GB/K 1L
T REs=AE WEFE 10 g, EEAM 5g. KHPO, 1 g. MgSO,7H,00.5g. Eifl§20 g
MEA EIFRE 20 g, K20 g
Sabouraud EAMR 10g. FHBE40g. B 20 ¢
MYPG TR 3 g FERHEH 3 g AR 5 oo Hi%HE 20 g« NH,NO, 5 g+ K,HPO, 1 g MgS0,40.5 g+
FeCl;6H,002 g, Fifl§20 g
Czapek FERE 30 g NaNO; 3 g« K,HPO, 1 g. KC10.5g. MgS0,0.5g. FeSO,0.01 g, Fifl§ 20 g
mk—5 AL TEVER 20 g« KNO, 1 g K,HPO, 0.5 g« MgSO,7H,0 0.5 g« NaCl 0.5 g. FeS0,0.01 g. Fifl§20 g
PDA Ly BRI EAZ 26 g+ B 20 g
GPA WEFE20g. AR 10g. BE20¢g
MPA R 3. EAM12g. BB 15g
GYP HEPE 4 g, Ry 4. BN 4g. TR 14¢
SNA HIEBE 0.5 g, HEFE 0.2 g. KC10.5g. KH,PO, 1 g KNO; 1 g. MgSO47H,0 0.5 g+ Eiiflg 20 g

SYA AIVEMEGER 15 g, BERERY 4. BilE20 ¢
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2.2 EHEESHEFETFE

PRI 72 BRERA ST RS IR AT
INERETE, T 28 CIEEREMEEHR 14 d, XE
IR =03 4T HPLC 4347, HAf 15 BREE
IR GARW =15y F 5, ATLiE— AR oT

AWFFXIX 15 PREHERFH PCR ¥ 3G HA @i
ITS 5 9%f B #k DNA BEATH 3, B 3045 I 5L B
BT, B a5 B P 45 A8 NCBI H 4T
Blast FoXf, i 72 W AR I PR O 3R o AR R4 LU X
#Hk HPQI10 5 Penicillium sp. ML AN 99%, ik
B NEREE AW Penicillium sp.. BT Bk
HPQJ10 MR AW =W E " 2, HIiE#F
Penicillium sp. HPQI10 VE A ST H AR B ARZEATHR
7t HAHEEYIM HPLC K RGUR B ILE 2. 3.
2.3 HRAER

F—80 CARIL A T ORI I B MK Penicillium
sp. HPQJ10 HUH, £~ PHudfh 3 IkfE#&H. mES
TR R, MR 2R IR H, R
F 1 L HEFR S 7%, RS R RE 773 400 mL, 1H
TRIRIK 28 CEFE, R Z2BR, B R 745

t/min

2 Btk HPQJ10 #1489 HPLC
Fig.2 HPLC of crude extract of strain HPQJ10

Penicillium sp. Y32 (KP872532.1)

Penicillium roqueforti strain IBRC-M 30025 (KP190122.1)

Penicillium chrysogenum strain ALI 229 (AF548086.1)

Penicillium expansum strain SK16 (GU561988.1)

Penicillium sp. G418 (KJ443076.1)
-Penicillium brevicompactum strain ALI 319 (AF548083.1)
Penicillium camemberti strain ISSFR-016 (KT832784.1)
L,*Penicillium malachiteum (D88323.1)

L‘lif’enicilh’um citrinum strain TG2 (KC960012.1)

HPQJ1

—
0.001

3 E¥k HPQII0 ARZL BN
Fig. 3 Phylogenetic tree of strain HPQJ10

PR FICL 5% BRI B EL #4710 5 T I
PR FREET, LR RARE R AL 80 L A, T
25 CIHIRFEREEFE 14 d, 7 B T L2 R FR TR -
24 REESE

FeRIESERUG , SLIER I =% 80 Lo BT
P AmIEIE, BRI 224K . K FE B R
CPRAEHL 3 Ko LRI BRI, Ak
PEPREN 3 Uk, FF 7S JE Ak 3T AR, /KAH
FABSER ZBEREEN 3 Ik, HJ K vl Y0 B AR PR B 1R 2
FEA Y s 4T 5 2RE 403 g. ¥ LikR
BT IEARRE IR Al , DU THEE-BE R 40 (10 :
0. 9:1.8:2, 7:3,6:4.5:5.4:6.3:7,
208, 1:9,0:10) APEBABEEELELL, LB 2
He-FIEE (901, 5:5.2:8. 0:10) NPz
FEVEE, ARHE HPLC Al TLC & & I ARGy, It
53] 10 AN 414r F1~F10.,

MHEkiE 6 NH it — S e aith. Hhd sy
F5 (0.74 g) 5&#47 Sephadex LH-20 43 &, fE/Hr
JE A3 2 MWLy F5-14 F5-2. 414y F5-1 4 A
Feffil| % HPLC, VAHEE-/K (35:65) WM, 18
254 nm MG AR, 73314654 1(2.0 mL/min,
8mg). 7 F5-2 &AMl % HPLC, LLHEE-/K
(30 1 70) ZEREVEL, 7E 254 nm LAMGIIH KT,
B31&% 2 (2.0 mL/min, 6 mg). 415 F6 (2.02
g) %4t Sephadex LH-20 4385, &4#T/EGIEN
2 MEASS F6-1. F6-2, 45 F6-1 4 hHFH %
HPLC, DLHFEE-/K (50 :50) M, 7F 254 nm
LIMEMPE KT, B2EY 3 (2.0 mL/min, 20
mg). 14> F9 (2.83 g) 5LiAT Sephadex LH-20 7
5, EoiEaIEN 2 AN TA S F9-1. F9-2, 44y
F9-2 #rth4 , Z2ad Wi, 152654 4(52.2 mg).
o F3 (2.09 g) SidtAT Sephadex LH-20 7355, 4
OB E 53 1 3 AN N F3-1~F3-3, F3-1 W45 i
ek, 2k, [HEEY 5 (207 mg). 4
4y F8 (0.41 g) %ci4T Sephadex LH-20 43 &, 445
MrJa o0 B 5 AN 9 F8-1~F8-5, 44 F8-2 & [ AH
il % HPLC, LAFEE-/K (35 65) ZEfEdelii, 7£
254 nm EAMEIMIB KT, 1524659 6(2.0 mL/min,
6.2mg). 7 (2.0 mL/min, 8 mg) A1 8 (2.0 mL/min,
10 mg). 475 F8-3 & ARl % HPLC, LA 55%H
BE-7K (55 :45) SFREBEML, 1E 254 nm 2EHMSII
KT, 53447 9 (2.0 mL/min, 11 mg) F110 (2.0
mL/min, 5mg). 24 F2 (6.62 g) 41T Sephadex
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LH-20 73 &, &5 11 Ja 73 i 4 4508 F2-1~F2-4,
F2-2 & [ A4 HPLC, DIHEE-/K (75 125) %%
FEBEML, 7E 254 nm FEAMGMEK T, BEMEY
11 (2.0 mL/min, 15 mg)+ 12 (2.0 mL/min, 12 mg),
Hoy F2-3 & AHYeMl % HPLC, DAHEE-/K (73
27) SEREVERG, 1E 254 nm EAMEME KT, 53
1b&49 13 (2.0 mL/min, 9.5 mg) A1 14 (2.0 mL/min,
10 mg),

3 SFHEE

&Y 1: AR (DMSO), ESI-MS m/z:
162.1 [M—H] . 454 'H- H1 PC-NMR $E il 45
T3 CoHoNO,. "H-NMR (400 MHz, DMSO-dg) 6
9.80 (1H, d, J = 11.0 Hz, H-9), 9.54 (1H, s, 1-OH),
8.10 (1H, s, -NH), 7.19 (2H, d, J = 8.6 Hz, H-3, 5),
6.76 (2H, d, J = 8.6 Hz, H-2, 6), 6.67~6.60 (1H, m,
H-8), 5.61 (1H, d, J = 9.8 Hz, H-7); "*C-NMR (100
MHz, DMSO-d) : 156.2 (C-1), 115.5 (C-2), 129.5
(C-3), 126.1 (C-4), 129.5 (C-5), 115.5 (C-6), 110.8
(C-7), 117.7 (C-8), 159.9 (C-9). bA L% # 5 SRR &
AT, WEELEY 1 A N[(2)-2-@-
hydroxyphenyl) ethenyl] formamide.

&) 2: AR (HED, ESI-MS m/z: 197.1
[M+H]". 454 "H- #1 PC-NMR ZE4E 47 A
C1oH1204. 'H-NMR (400 MHz, CD;0D) 6: 7.63 (1H,
d, J=8.8 Hz, H-5), 6.57 (1H, d, J = 2.5 Hz, H-2), 6.47
(1H, dd, J = 8.7, 2.5 Hz, H-6), 3.84 (3H, s, H-9), 3.77
(3H, s, H-10), 2.12 (3H, s, H-8); "*C-NMR (100 MHz,
CD;0D) §: 159.5 (C-1), 99.8 (C-2), 153.6 (C-3), 121.2
(C-4), 125.5 (C-5), 105.2 (C-6), 171.9 (C-7), 23.4 (C-8),
56.3 (C-9), 55.9 (C-10). LA % ¥s 55 SCik s 2 A —
™, e A 2 9 2,4-dimethoxyphenylacetate .

&Y 3. AR (DMSO), ESI-MS m/z:
301.0 [M+H]", 2992 [M—H] . &4 'H- M
BC-NMR 4 M 4 73N CigHi1206. 'H-NMR
(400 MHz, DMSO-ds) 6: 12.78 (1H, s, 6-OH), 10.00
(1H, s, 2-OH), 6.34 (1H, d, J= 2.0 Hz, H-3), 6.22 (2H,
d, J=2.8 Hz, H-1, 15), 6.20 (1H, d, J = 2.0 Hz, H-8),
6.17 (1H, s, H-13), 2.10 (3H, s, H-16); ">C-NMR (100
MHz, DMSO-dg) d: 100.3 (C-1), 164.2 (C-2), 93.9
(C-3), 111.5 (C-4), 156.9 (C-5), 161.4 (C-6), 181.8
(C-7), 98.9 (C-8), 164.2 (C-9), 103.7 (C-10), 158.2
(C-11), 161.4 (C-12), 111.3 (C-13), 139.2 (C-14),
108.8 (C-15), 19.7 (C-16). LA %l 5 SCkIE FEA

— 5, WUSTEEY 3 N 6,8,5'6- D0 ¥R k-3 HI gk
i .
e 4: Atk (REE, ESI-MS m/z: 151.1
[M—H] . &4 'H- F1 BC-NMR SEHEN 4 F 2 K
CsHs05. 'H-NMR (400 MHz, CD;0D) 6: 7.07 (2H, d,
J =823 Hz, H-3, 5), 6.70 (2H, d, J = 8.4 Hz, H-2, 6),
3.36 (2H, s, H-7); “C-NMR (100 MHz, CD;0D) §:
157.4 (C-1), 116.4 (C-2), 131.2 (C-3), 127.6 (C-4),
131.2 (C-5), 116.4 (C-6), 42.6 (C-7), 177.1 (C-8). LA
RS kR A Y, s E LAY 4 N
4-hydroxyphenylaceticacid.

&Y 5. AT AK (DMSO), ESI-MS m/z:
197.1 [M+H] . 44 'H- H1 BC-NMR B e 43
T3A C1oH6N205. 'H-NMR (400 MHz, DMSO-dq)
5:7.95 (1H, s, -NH), 4.12 (2H, m, H-2), 3.91 (1H, s,
H-7), 3.41 (1H, s, H-5), 2.34 (2H, dtd, J = 14.1, 7.0,
2.6 Hz, H-8), 2.14 (2H, m, H-3), 1.84 (2H, m, H-4),
1.01 3H, d, J = 7.2 Hz, H-10), 0.86 (3H, dd, J = 8.6,
6.7 Hz, H-9);: "C-NMR (100 MHz, DMSO-d) o:
165.2 (C-1), 58.2 (C-2), 27.8 (C-3), 22.1 (C-4), 44.6
(C-5), 170.2 (C-6), 59.5 (C-7), 27.7 (C-8), 16.4 (C-9),
18.3 (C-10). LA EX¥e 5 Scifhdiis 24—z,
WME B AW 5 A cyclo-(L-Pro-L-Val).

&Y 6: AERA (DMSO), ESI-MS m/z:
211.0 [M+H]". 44 "H- M1 BC-NMR $dfE e 43
T3 K € HisN>05. "H-NMR (500 MHz, DMSO-dj)
5: 7.98 (1H, s, -NH), 4.18 (1H, t, J = 8.0 Hz, H-7),
4.00 (1H, m, H-5), 3.34 (2H, m, H-2), 2.12 (1H, ddd,
J=18.8, 6.8, 3.4 Hz, H-9), 1.87 (2H, ddd, J = 14.4,
7.4, 3.6 Hz, H-3), 1.78 (2H, m, H-4), 1.35 (1H, ddd,
J=13.7,7.4, 6.1 Hz, H-8), 0.86 (6H, dd, J = 6.5, 4.2
Hz, H-11, 13); “C-NMR (125 MHz, DMSO-dy)
170.4 (C-1), 44.8 (C-2), 22.5 (C-3), 27.4 (C-4), 52.6
(C-5), 166.6 (C-6), 58.5 (C-7), 37.8 (C-8), 24.1 (C-9),
21.1 (C-10), 22.8 (C-11). PL_E%¥s 5 Cik ks 3
A —, % E LAY 6 A cyclo-(L-Pro-L-Leu).

&Y 1: AR R CEA), ESI-MS m/z: 300.9
[M-+Na]". 454 "H- 1 BC-NMR i 4 72
N CigH»0s. 'H-NMR (500 MHz, CDCl;) d: 7.70
(2H, dd, J=5.7,3.3 Hz, H-2, 5), 7.50 (2H, dd, J = 5.7,
3.3 Hz, H-1, 6), 4.06 (4H, d, J = 6.7 Hz, H-8, 13), 2.01
(2H, dp, J = 13.4, 6.7 Hz, H-9, 14), 0.96 (12H, d, J =
6.8 Hz, H-10, 11, 15, 16); “C-NMR (125 MHz,
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CDCls) 6: 130.9 (C-1), 128.9 (C-2), 132.4 (C-3), 132.4
(C-4), 128.9 (C-5), 130.9 (C-6), 167.2 (C-7), 71.8
(C-8), 27.8 (C-9), 19.2 (C-10), 19.2 (C-11), 167.7
(C-12), 71.8 (C-13), 27.8 (C-14), 19.2 (C-15), 19.2
(C-16). UL ¥R 5 Clikfag St A — 5", ke
&Y 7 RARE HR 57 T .

& 8: Btk AR (M), ESI-MS m/z: 301.0
M+H]". 454 "H- A1 PC-NMR HEEHEN 41X
C16H»04. 'H-NMR (500 MHz, CDCL3) 8: 7.71 (2H,
dd, J=5.7,3.3 Hz, H-2, 5), 7.52 (2H, dd, J= 5.7, 3.3
Hz, H-1, 6), 430 (4H, t, J = 6.7 Hz, H-8, 13), 1.71
(2H, m, H-9, 14), 1.43 (4H, m, H-10, 15), 0.95 (6H, t,
J=17.4Hz, H-11, 16); *C-NMR (125 MHz, CDCL) ¢:
131.0 (C-1), 128.9 (C-2), 132.4 (C-3), 132.4 (C-4),
128.9 (C-5), 131.0 (C-6), 167.6 (C-7), 65.7 (C-8), 30.7
(C-9), 19.3 (C-10), 13.8 (C-11), 167.6 (C-12), 65.7
(C-13), 30.7 (C-14), 19.3 (C-15), 13.8 (C-16). A L%
a5 ek A — 0, M e A 8 AR
RHEE T .

& 9: AEMAR (G, ESI-MS m/z: 235.0
[M+H]". &4 "H- F1 PC-NMR EdE 421X A
C13H1404. "H-NMR (500 MHz, CDCl;) ¢: 6.62 (1H, d,
J =22 Hz, H-2), 6.60 (1H, s, H-6), 5.96 (1H, s, H-8),
4.03 (1H, dd, J = 13.0, 6.2 Hz, H-11), 2.65 3H, s,
H-13), 2.57 (2H, dd, J = 12.2, 6.4 Hz, H-10), 1.14
(3H, d, J = 6.2 Hz, H-12); “C-NMR (125 MHz,
CDCls) 6: 160.9 (C-1), 114.4 (C-2), 141.4 (C-3), 116.5
(C-4), 159.2 (C-5), 100.6 (C-6), 178.3 (C-7), 111.5
(C-8), 164.8 (C-9), 42.9 (C-10), 64.1 (C-11), 23.4
(C-12), 22.4 (C-13). LA EHEHE 5 TR E JEA —
FU, M%EEAEY 9 A 7-hydroxy-2-2-
hydroxypropyl)-5-methylchromone-.

th&910: AR (DMSO), ESI-MS m/z:
334.1 [M+Na]". éﬁé} "H- 1 BC-NMR #4045

T3 N CsH17N305. "H-NMR (500 MHz, DMSO-dj)
5: 7.96 (1H, s, H-9), 7.17 (1H, d, J = 8.6 Hz, H-11),
6.79 (2H, d, J = 8.5 Hz, H-3, 5), 6.74 (1H, d, J = 2.6
Hz, H-14), 6.62 (1H, d, J = 2.6 Hz, H-12), 6.60 (2H, d,
J = 8.5 Hz, H-2, 6), 3.84 (3H, s, H-16), 3.76 (2H, s,
H-7), 3.67 (3H, s, H-17); “C-NMR (125 MHz,
DMSO-dg) 6: 155.1 (C-1), 114.9 (C-2), 129.4 (C-3),
126.3 (C-4), 129.4 (C-5), 114.9 (C-6), 30.6 (C-7),
155.9 (C-8), 150.8 (C-9), 118.5 (C-10), 129.2 (C-11),

105.2 (C-12), 161.5 (C-13), 99.3 (C-14), 156.0 (C-15),

55.7 (C-16), 55.6 (C-17). LA ¥4 5 SOk & FE A
— 5, %A 10 4 2-(2,4-dimethoxylphenyl)-

3-(4-hydroxybenzyl)-1,2,4-triazole.

& 11: Bk R CE A7), ESI-MS m/z: 397.3
[M+H] . 44 'H- F1 BC-NMR EEHEN 4 F 2 K
CasHyO. 'H-NMR (400 MHz, CDCls) 8: 5.56 (1H, d,
J=3.1Hz, H-7),5.38 (1H, d, J= 2.1 Hz, H-8), 5.28~
5.09 (2H, m, H-20, 21), 3.63 (1H, t, J= 11.0 Hz, H-2),
3.47 (1H, s, 2-OH), 2.46 (1H, d, J = 14.1 Hz, H-11),
2.27 (1H, t, J = 12.7 Hz, H-10), 2.04 (2H, s, H-6), 1.96
(2H, s, H-3), 1.93~1.80 (2H, m, H-1, 17), 1.74 (2H,
d, J = 8.0 Hz, H-16), 1.64 (2H, d, J = 9.5 Hz, H-15),
1.54~1.42 3H, m, H-13, 23), 1.32 (2H, d, J= 3.8 Hz,
H-14), 1.27 (2H, d, J = 12.5 Hz, H-18, 22), 1.03 (3H,
d, J = 6.5 Hz, H-25), 0.93 (3H, s, H-26), 0.91 (3H, d,
J=6.8 Hz, H-19), 0.82 (3H, t, J = 6.3 Hz, H-28), 0.62
(3H, s, H-27); "C-NMR (100 MHz, CDCl3) §: 32.2
(C-1), 70.6 (C-2), 43.1 (C-3), 141.5 (C-4), 38.6 (C-5),
37.2 (C-6), 119.8 (C-7), 116.5 (C-8), 139.9 (C-9), 46.5
(C-10), 55.9 (C-11), 43.0 (C-12), 39.3 (C-13), 21.3
(C-14), 23.2 (C-15), 28.4 (C-16), 54.7 (C-17), 132.2
(C-18), 135.7 (C-19), 40.6 (C-20), 20.1 (C-21), 33.3
(C-22), 40.9 (C-23), 19.8 (C-24), 12.2 (C-25), 21.3
(C-26), 16.5 (C-27), 17.8 (C-28). LA_E%¥E 5 kIR
WHA TS, WL EhEY 11 7y Q2E24R)-%
F885-5,7,22- =) -3p-TE

&Y 12: ATFEK (DMSO), ESI-MS m/z:
421.3 [M+H], é%é.\ 'H- 1 C-NMR 4y
T30A CpuH3N4O4. "H-NMR (500 MHz, DMSO-dq)
8:7.96 (2H, d, J = 25.0 Hz, -NH), 4.18 (1H, t, J = 8.0
Hz, H-4), 4.10 (1H, t, J = 7.5 Hz, H-11), 4.00 (1H, m,
H-9), 3.95 (1H, s, H-2), 3.38 (4H, ddd, J = 23.5, 11.7,
5.2 Hz, H-7, 14), 2.12 (2H, ddd, J = 12.0, 5.5, 2.5 Hz,
H-12), 2.02 (1H, tdd, J = 7.0, 4.5, 2.3 Hz, H-15),
1.96~1.73 (4H, m, H-5, 16), 1.39~1.31 (2H, m,
H-6), 1.31~1.21 (1H, m, H-20), 0.98 (3H, d, J = 7.1
Hz, H-18), 0.86 (6H, dd, J = 6.6, 4.2 Hz, H-21, 22),
0.83 (3H, t, J= 7.4 Hz, H-17); "C-NMR (125 MHz,
DMSO-dg) 6: 165.7 (C-1), 58.7 (C-2), 170.5 (C-3),
59.7 (C-4), 28.4 (C-5), 24.5 (C-6), 45.3 (C-7), 167.0
(C-8), 53.1 (C-9), 170.8 (C-10), 58.9 (C-11), 27.9 (C-12),
22.9 (C-13), 45.1 (C-14), 35.4 (C-15), 23.4 (C-16), 12.7
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(C-17), 154 (C-18), 38.3 (C-19), 243 (C-20), 22.5
(C-21), 22.4 (C-22). UA_E¥i¥fs 5 0o A —5 ™,
WS AL &9 12 N cyclo-(Leu-Pro-Ile-Pro).

&Y 13: KR CE A7), ESI-MS m/z: 183.1
[M+H] . 454 "H- 1 BC-NMR HdEH#EM 4 T XA
CoH 1004 'H-NMR (500 MHz, DMSO-d¢) 6: 6.66 (1H,
d, J=8.6 Hz, H-2), 6.51 (1H, d, J = 2.8 Hz, H-5), 6.31
(1H, dd, J = 8.6, 2.8 Hz, H-3), 3.74 (3H, s, H-7), 3.66
(3H, s, H-8); "C-NMR (125 MHz, DMSO-dg) &
115.4 (C-1), 140.4 (C-2), 104.2 (C-3), 152.6 (C-4),
100.3 (C-5), 148.2 (C-6), 55.6 (C-7), 55.3 (C-8), 170.3
(C-9). Lhb¥is 5 Sk 2 A — 52, Mk e
A 13 9 2,4- — AR IR,

th &Y 14: AR (DMSO), ESI-MS m/z:
125.1 [M+H]". 454 'H- A1 PC-NMR $edfE i 25
TR A CH50,. 'H-NMR (500 MHz, DMSO-d;) 6:
9.51 (1H, s, 1-OH), 7.04 (1H, t, J = 8.1 Hz, H-5), 6.35
(1H, d, J= 2.3 Hz, H-6), 6.33 (1H, d, J = 2.3 Hz, H-4),
6.31 (1H, t, J = 2.2 Hz, H-2), 3.68 (3H, s, H-7);
PC-NMR (125 MHz, DMSO-d;) d: 158.6 (C-1), 101.2
(C-2), 160.5 (C-3), 104.5 (C-4), 129.8 (C-5), 107.8 (C-6),
54.8 (C-7). VAl 5 Cifdpos 3 A —502>, i
SEALAY) 14 9 3-FA LK .

4 e

RSB B RN R — S E B ER
HIR AR =03t AT T RFF 7T, I i AN i R
M BB R R S R TR AR B R 4y B
14 MEED, SRR T AR, I, Fps
MIFTADD RS, BRISSERSY . SCRRIRIE L AE A
K E W EA LR AED I FRPIL R
A EFERMEF . 2012 4F 6,8,5'6"- 0 35 -3~ F L B i
TENFED T RN E BB EE PSR, Bf
PrsBE L, B RE G 2 Y SR G H 254
W, WA IE B R 2 I B BRI, BT
ARV AT AL S TF R, 2 H ALl
SR 20 UG I, T T A=
JEE o A S 56 o R MR 4 4 AR B AT T RS TE
o B B A LLE B 0 4 R IR R AR =
PRI R R 2GR L T s
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