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Abstract:19 Compounds were isolated from liquid fermentation of Streptomyces AE21985 with ordinary silica gel chro-
matography, gel column chromatography and preparative HPLC. With the spectroscopic methods, they were identified as
eleven cyclic dipeptide compounds ; 3-( 4-hydroxybenzyl ) -6-( 1 H-indol-3-ylmethyl ) piperazine-2,5-dione (1), (3S,
6S) -3-( (R) -sec-butyl ) -6-methylpiperazine-2 ,5-dione (2), (3S)-3-benzylpiperazine-2,5-dione (3), (3S,6S)-3-(2-
methylpropyl ) -6-( propan-2-yl ) piperazine-2 ,5-dione (4) ,3-Isobutylhexahydropyrrolo [ 1,2-a]pyrazine-1,4-dione (5),
(35,6S)-3-( (R) -sec-butyl ) -6-methylpiperazine-2 , 5-dione (6), (3S,6S)-3-isopropyl-6-methylpiperazine-2, 5-dione
(7),(3S,7R,9S) -7-hydroxy-3-isobutylhexahydropyrrolo[ 1,2-a | pyrazine-1,4-dione (8) ,3-(1H-indol-3-ylmethyl ) -6-
( propan-2-yl) piperazine-2 , 5-dione (9), (3S, 8aS)-3-( propan-2-yl ) hexahydropyrrolo [ 1, 2-a ] pyrazine-1, 4-dione
(10) and (3S,6S)-3-benzyl-6-methylpiperazine-2 ,5-dione (11) ;five lactam compounds; (2E) -3-phenylprop-2-enam-
ide (12) ,3-phenylpropanamide (13),2-phenylacetamide (14 ) ,benzamide (15) and 3-( 1H-indol-3-yl) propanamide
(16) ;an alkaloid compound ; 1 H-indole-5-carbaldehyde (17) and two nucleoside compounds ;uridine (18) and thymine
(19). All the compounds were discovered from this strain for the first time.
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1113 30T AP 2 R ORI = I R G2
Br e W 7 X — 1R G0 0E AL B T TS R OR A,
HEEBIMNE"S . KL, A SCLL40 #RE A =
B R SR B B R TR 0 A I T R, HEAT I
Sy TLC fbop ZREPERT I , i 25 1 2R i
A E IR AE21985 i 5 BT T bR R AR
KBS AT A2 B W5 , R AL B 1 51 19
MG, GRS T 32 2A FR IR BRI A
MRH K,

1 =s5#E

1.1 (UEEBRIRF

B2 Jie i 7% & A (BUCHL, %+ ) 5 IR HI &
FRZE (DLSB-5/20 AN K3k B TSR A BRA R ) 5
WAL (KS-600D, 7= o] PEAXART ) 5 H shFf sl s
(BS-100A, g3 Pa M) ) 5 0 A 28 v 0V A
AR (Waters515-2996, 3¢ [H] ) 5 il #8784 /55 R0 A £
WAL (LC-8A, HA B HEAAH) ; TLC Bif& R 45 (CA-
MAG, %1 ) 5 524050 A A ( CAMAG, B 1) 5 /55 43 ¢
A ( Agilent LC-MSD TOF ) ; 4% i $t 4% 1% (400
MHz, Bruker /&) ) 3 #% % 2L §7 /% (500 MHz, Bruker
oa]) R EHTRERR Gy, (F S VEALT) 5 4
JEHTIEAEERE G(200 ~300 H) (5 & iErEfkes Tl
Hildh ) s B R AT EENE  BEIE Sephadex LH-20 ( Amer-
sham, B[] ) ;3045 , 45 Fh LS = A, 45 Fh B 5 g 2%
R, A5 Fh L FAE (R ARLL B B FAN RS ), HoAth Ak
159711 B /S A ES s o T
1.2 #EZ=xE

RHASE AR (RS 1 SRR AR 4
g, WHE 4 g, MM 4 g, KNO, 2 g, NaCl 2 g,
K,HPO, - 3H,0 0.5 g, MgSO, - H,0 0.05 g, FeSO,
- 7H,0 0.01 g,CaCl, , B8 20 g, 7k 1 L,pH 7.5,

KEER SR AL (B R PDA Ki 3L ) « 452200 g,
I 20 o, N 3 o, IEREE 3 g, 7K 1 L,pH 8,
1.3 B

PR AE21985 4B H G e H 3, /A T
MR A A MR
2 KWHE
2.1 HFHHREE
2.1.1 16S rRNA £ gy 3 5 5

Bk AE21985 7E/E G 1 S P Ml 354t |- 28 «C

B2 13 d, SR 5 PRIBGE B 09 B AR T B0, 3
PRIZH DNA fY 4R G B8 2 2% 30k #6477, 16S rRNA

JEP AP 4% 5 00 16S TRNA JE P il A4S 51 4
(27F.5'-AGA GTT TGA TCC TGG GCG CTC AG-3';
1541R:5'-AAG GAG GTG ATC CAG CCG CAG-3')
K8 PR R SA DNA it (K% 20 ~100 ng
DNA)1 pL;10 x PCR ZZ #h % % (100 mmol/L Tris-
HCI1,pH 8. 3;500 mmol/L KCI;15 mmol/L. MgCl, )5
wL, dNTPs JE& %) (41 ANTPs ¥ Z 4 2. 5 mmol/L,
TaKaRa)4 plL, 1.25 U Taq B ( TaKaRa) , I 54
(AUSEH 0.4 pmol/L) #% 1 L, AMETCTH 28 77K
50 wL, PCR §"#41L %%~ GeneAmp PCR system ( 3&
E PE AF]) PR H:95 C 4 min;94 °C 1 min,
60 °C 1 min,72 C 1 min,35 ¥ ;72 C 10 min,
PCR ¥y ] 1% B AR AR 8 I g, Dk JEAT R, 9K )5 )
FARIIVIH 1500 bp R/ R Be, S 1l i) &
( WATSON Gel Extraction Mini Kit) [B[Yg 3f-2lifk H 19
F B, #%J5 H ABIPRISM 377-96 sequencer T 43l
TE P41, BigDye ( Perkin Elmer) /5 25 2% (151, U 551
Yook 27F FISAIR PP S AR 2R - ali AL J5 i 97 1
P2y 1 WL (29 30 ng) ,BigDye 2.5 pL, 5% 1 pL
(#13.2 pmol/L) , HIZKAME 10 wL. 7 HEFEFH 195
°C 1 min,56 C 1 min,72 C 1 min, 35 PHEFH;72
°C,5 min;4 C{#1%,
2.1.2 RARFHEMAE

MF5A#9 DNA JF %14 NCBI ( National Center for
Biotechnology Information) BLAST 5| #5481 2% J5 < BUAH
AP JE ) 16S rRNA FLKF41, FH ClustalX 1. 8 #ff
FEATHES . R GER 43 W I HE R s 5 2 67 A5,
2B3%3% (Neighbor-joining analysis ) ## KRG T .
P B A PR Kimura” s USR8 8 E 47108,
Bootstrap #5047 1 000 YREUE:
2.2 REHER

Pk AE21985 SR FHPA B PDA 5% 35 BEAg0R 1)
MW o FH H T B4 e DA T ) A 1 3 A
PDA 55 rh BN TH AR A 150 JH, 30 060 B A i
200 mL, SRS EASRRRE SR 3 d (33 180 rpm, i
JE28 C) o ARG B BB 1 90 A E Ry b -3 o

USSR U PDA 355755 (pH 8) HEATH AR Kk
o B4R TR, 23t 200 L, 43 = bk 58
B, B AR5 200 mL, B AFRIRIE TR 4 d(F%
180 rpm, JiEJE 28 C) ,
2.3 REBENE

1 200 L 7% Wit ik, 530l b BRI 1 22
RSy o BV O SBRZEIC3 U i 22 16 TN
= R A B (3 I, 30 min/ W) L it ik, BiE RS
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IF, ZE RIS, H OTR CER#EEL 3 W A 91 LI W
FIER 22 1A 1 £ W2 £ TR 22 SRR 4, 80 7R ¥k 4 = 715 3]
141.6 g KA

KAL) 141. 6 g 28 1E A ERE AL 2 BT, >R
A : SRR TR =100 1, Ak : AFROHE =1:1, 4R
LR, TR HEE =10: 1, LR ABR - HEE =1: 1(V/
V) RGN, 153 5 4 (S1-85)

S2 BrZR IEARRERCAE IZAT >R S 05- HH B (40: 1,20
$1.9:1.5: 1.1 1, V/V) B BEVENG, 15 8] 15 > F B
(S2S1-82815) , S282 £ Sephadex LH-20 #1)Z
B, HEEBE I, 15 3459 17 (12 mg) ,S2S3 2 BEIK
Sephadex LH-20 #1: 2 #7, B B P i, 15 24k & 9 13
(9 mg) ,S284 i@t HPLC il £, FHfE-7K (20: 80) ¥
A EI LAY 14(8 mg) F115(7 mg) , S2S5 LLHEIK
Sephadex LH-20 #2471, 1 B UE 0, 15 24k 5 9 10
(9 mg) fM12(11 mg) ,

S3 B2t IEAHRE AT E AT, A5 -H B & 52 (60
:1.40:1.30:1.20:1.9:1.5:1.1:1,V/V) BE VLR,
183 17 Bt (S3S1 ~S3S17) . S3S1 ZEEE Seph-
adex LH-20 #: 2 #r, H Ve E, 15 214k &4 5 (16
mg) ,S382 2 #E X Sephadex LH-20 £ 2 #, H1 s gk

24

41

| |:Strqp£ome.s

36

64

52

49

JIt, FaE 5k HPLC 45 , HIFPBE-7K (151 85) PEMiAS 3]
A 4(11 mg) FI11(8 mg) . S3S3 ZHERX Sepha-
dex LH-20 #3217, FEEEAF 21654 2(14 mg) |
9(12 mg) ,S3S4 L EEK Sephadex LH-20 41 )2 #r,
PR RIA G 3(15 mg) , BRI AAERAEZ
B, G- EE(9: 1) BEliAE2] 6(8 mg) \7(6 mg) .
S3S5 ZHEME Sephadex LH-20 #:Z2 7, Bk A5
A 8(9 mg) ,S3S6 LEEIE Sephadex LH-20 )2
Br, H e 45 24549 16 (11 mg) , S3S8 8 HEK
Sephadex LH-20 # )2 #r, F BE v 45 2] 4k & 4 19
(12 mg) ,S3S10 2% e Sephadex LH-20 4 )2#, FH
PR ARG 1(10 mg) . S3S13 ZBEL Sepha-
dex LH-20 #3247, FHEEPENL , 28 HPLC i %,
fi-7K (20: 80) PEE , 15 24k 54 18(7 mg) .

3 IR

BEREE
AR 165 rRNA JER 25 5 Bl
axon server 2. 1 B EE " rh 46 /|~ ML) A B 1 FL A%
O3HT S R B R T AE21985 K E M NE 1 fr
N

69 | Streptomyces ostreogriseusNBRC 13423
Streplomyces khursumovii NERC 13192

Streptomyces gremsnoficiens NERC 13455
Strepiomy ces peucetiss NBRC 100596

3.1

72

90 Streplomy ces xamtholiticss NBRC 13354
Streptomyces sanglieri NBRC 100784
spiroverticillatus NBRC 12821

Streptomyces cremeus JICM4362
Streptony ces lateritiss NERC12788
| Strepfomyces roseus NBRC 12818

100 ' Streptonyces lorensii NERC 15422

24 AE21985

51

79

—

10 Streptommyces mirabilis NERC 13450

Streptonyices minoensisNERC 12798

33

45

100
48
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Fig. 1

Streptomyces burmingensis NRRL B16240
92 |: Streplonyces kommmnyceticws NRRE B23335
Strepiomyces mreusNERC 100012
[ Streplomyces fauricus NRRL B-12497
Streptomyces wmbrinus NBRC 13091
Streplomyces phapochromogenes ATOC 3338
Streplomyces ederemsis NRRL B-8146

97 Streptosmyces alivochrompgenes DSM 40431

Strepomyces viridbeAromogenes subsp. koimabensisNBRC 13859
Streptomy ces mikcraesis NBRC 13791

Streptomiyces seowlensis NERC 16668

Streptonyces rec fensisNERC 12813
Streptomyces griseohsews NERC 13375

HEE AR21985 K EH
Phylogenetic tree of Streptomyces AE21985
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A 16S rRNA KL RUF 9 0 Mk 1) R 52
AL B, BT A 4 S8R B/ 23 i (least-
squares ) " FHE A AL 4K ( maximum-likelihood ) '™ 44
PSRRI TG0 UE o 4332 1 5 B TR
223 1000 UK 2 (bootstrap ) 434 B 3245 9 45
AR YA T RRAE SRR T 09067 & 7T 5E (Boot-
strap fH >70) . ZBAr N (0.002) 3RIK 0. 2% I35
ZES N SRt R G HE LR AT DLAS R0 R AR
AE21985 5 Streptomyces kunmingensis 451 B¢ KAH
APEIAF] 99. 08% , 4 vl #fi Wy AE21985 J& T4 75 14
JBEM, B Streptomyces kunmingensis FRAIER &
3.2 HHMEFE

a1 BEOkAR; 7373 CyH N, 05 ESI-
MS m/z:372 [M + Na]*;'H NMR ( DMSO-d,, 500
MHz) 6:7.86 (1H,d,J = 2.3 Hz,1-NH), 3.77
(1H,m,H-3),7.67 (1H,d,J = 2.6 Hz,4-NH),
3.93 (1H,dt,J = 5.9,3.2 Hz, H-6),2.40-1.78
(2H,dd,J =13.6,7.2 Hz,H-7) ,6.50 (2H,d,J =
8.7 Hz,H-9,13),6.58 (2H,d,J = 8.7 Hz,H-10,
12),9.48 (1H,brs,11-OH) ,2. 78 ~2.44 (2H,dd,J
=14.5,4.3 Hz,H-14) ,6.97 (1H,d,J = 2. 6 Hz, H-
16),10.95(1H,br s,17-NH) ,7.47 (1H,d,J = 7.9
Hz,H-18),6.98 (1H,m,H-19),7.06 (1H, m, H-
20),7.31 (1H,d,J = 7.9 Hz, H21);"” C NMR
(DMSO-d, ,125 MHz) §:166.4 (C-2),56.0 (C-3),
166.9 (C-5),55.3 (C-6),39.1 (C-7),126.4 (C-
8),130.8 (C9,13),115.0 (C-10,12) 156.2 (C-
11),30.0 (C-14),108.9 (C-15),124.5 (C-16),
136.2 (C-17),118.8 (C-18),118.5 (C-19),121.0
(C20),111.5 (C21),127.6 (C22), VA FHHRS
SCHRS — 30 BB A 1 R 3-(4-55FE7E 3 ) -6-
(1H-M5| -3 -FE F L) DR EE-2, 5- i, BIER (D) - {6
M2-(D)-BE 2R

wEw 2 AEsRGEE(PE); 57X
CoH,(N,0,; ESI-MS m/z:207 [M + Na] *;'H NMR
(DMSO-d,,500 MHz) §:8.15 (1H,br s,1-NH) ,
3.76 (1H,dt,J = 5.1,2.8 Hz,H-3),8.13 (1H,br
s,4-NH) ,3.86 (1H,m,H-6),1.60 ~1.46 (2H,m,
H-7),1.81 (1H,m,H-8),0.85 (3H,m,H-9),0. 86
(3H,d,J = 6.6 Hz,H-10),1.26 (3H,d,J = 7.0
Hz,H-11);”C NMR (DMSO-d,,125 MHz) §:168.5
(C-2),52.7 (C-3),169.0 (C-5),50.0 (C-6),42.7
(C-7),23.7 (C-8),21.9 (C9),23.1 (C-10),19.7

(C-11) o DA EBOE 5 Scmk " — 80 e tb 39 2 4
(35,68) 3-S5 T 3-6-H 52, 5-WR W — i, B34 (L) -
WEMR-(L) -5 &R

LEWM3I AEERSE(FE) ;21 .:C,
H,,N,0,; ESI-MS m/z:227 [M + Na]*;'H NMR
(DMSO-d,, 500 MHz) §:8.18 (1H,br s, 1-NH),
4.06 (1H,m,H-3),8.13 (1H,br s,4-NH) ,3.34 ~
2.73 (2H,dd,J = 17.5,2.7 Hz, H-6),3.09-2. 87
(2H,dd,J = 13.4,4.5 Hz,H-7),7.26 (2H,d,] =
7.3 Hz,H9,13),7.16 (2H,dd,J = 7.3,1.9 Hz H-
10,12),7.28 (1H,m,H-11);”C NMR ( DMSO-d,,
125 MHz) 6:165.8 (C-2),55.6 (C-3),167.3 (C-
5),43.7 (C-6),38.9 (C-7),136.0 (C-8),130.1
(C9,13),128.2 (C-10,12),126.9 (C-11). LI I
s 550k E " — 2L i E A 3 A (38)3-
TRHEIRIZE-2,5- T, BRI H R - (L) - RN R -

LEWm4 AEERSE(PE) ;210 C,
H,,N,O,; ESI-MS m/z;235 [M + Na]"; '"H NMR
(DMSO-d,, 500 MHz) 6:7.98 (1H,br s, 1-NH),
4.01 (1H,t,J = 7.0 Hz,H-3),8.13 (1H,br s,4-
NH),3.75 (1H,d,J = 6.0 Hz,H-6),1.60 ~ 1. 44
(2H,ddd,J = 13.5,8.5,5.0 Hz,H-7),1.80 (1H,
m,H-8),0.86 (3H,d,J = 6.7 Hz, H9),0.92
(3H,d,J = 6.7 Hz,H-10),2.07 (1H,m,H-11),
0.83 (3H,d,J = 2.5 Hz,H-12),0.84 (3H,d,J =
2.5 Hz,H-13);”C NMR ( DMSO-d,, 125 MHz) §:
167.1 (C-2),52.4 (C-3),168.7 (C-5),59.6 (C-
6),44.1 (C-7),23.6 (C-8),21.6 (€C9),23.0 (C-
10),31.7 (C-11),17.3 (C-12),18.8 (C-13), LA
el S Sk — 3 B E LA 4 (3S,68) 3-
(2-F LN 5L ) -6-( N-2-58) UR -2, 5- [, Hj) 36
(L) -5z i2-(L) -4

LEWS AEHRSE(PE) ; 21L.C,
H, N,0,; ESI-MS m/z:223 [M + Na]*;'H NMR
(DMSO-d,,500 MHz) 6:4.0 (1H, m,H-3),3.34
(2H,m,H-6),1.84 (2H,m,H-7),2.11-1.91 (2H,
m,H-8) ,4.18 (1H,t,J = 7.9 Hz,H9),1.73-1.34
(2H,m,H-10),1.77 (1H,m,H-11),0.85 (3H,d,J
= 3.5 Hz,H-12),0.86 (3H,d,J = 3.5 Hz,H-13),
8.03 (1H, br s,2-NH) ;" C NMR ( DMSO-d,, 125
MHz) 8:166.6 (C-1),52.7 (C-3),170.5 (C4),
45.0 (C-6),22.6 (C-7),27.5 (C-8),58.6 (C-9),
37.8 (C-10),24.1 (C-11),22.0 (C-12),22.9 (C-
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13) . DL % 5 sck ™ — 20 #E e S 5 oA 3-
S TS EME g I [ 1, 2-a ] Mk BR-1, 4- 0, B3
(D)-IZIR-(D) -5 R MR

Eme HEHRSIAHE) ; 2FxX CH,
N, O, ; ESI-MS m/z:207 [M + Na]*;'H NMR ( DM-
SO-d, ,500 MHz) §:8.14 (1H,br s, 1-NH) ,3.74
(H,m,H-3),8.00 (1H,br s,4-NH) ,3.88 (1H,m,J
=6.9 Hz, H6),1.84 (1H, m,H-7),1.38 ~1.17
(2H,m,H-8),0.84 (3H,d,J = 7.5 Hz,H9),0.91
(3H,d,J = 7.0 Hz,H-10),1.26 (3H,d,J = 7.0
Hz,H-11);”C NMR (DMSO-d,,125 MHz) §:166.7
(C-2),58.9 (C-3),168.7 (C-5),49.7 (C-6),38.1
(C-7),24.2 (C-8),12.0 (C9),15.1 (C-10),20.0
(C-11) o DA Eda5 3cik' ™ — 30, et 5 6
(35,65)-3-((R)-fh T Hk) -6-H KLWR -2, 5- i, AJ
(L) -NAERR-(L)-55e 2R

wEWMT KO RGEE(PE); 2
C4H,,N,0,; ESI-MS m/z:193 [M + Na] *;'H NMR
(DMSO-d,, 500 MHz) §:8.13 (1H,br s, 1-NH),
3.66 (H, m,H3),8.00 (1H, br s,4-NH), 3. 86
(1H,d,J = 6.8 Hz,H-6),2.13 (1H,m,H-7),0.92
(3H,d,J = 7.0 Hz,H-8),0.81 (3H,d,J = 7.0
Hz,H-9),1.25 (3H,d,J = 7.0 Hz,H-10) ;" C NMR
(DMSO-d, ,125 MHz) §:166.7 (C-2),59.4 (C-3),
168.8 (C-5),49.7 (C-6),31.1 (C-7),18.5 (C-
8),16.9 (C9),20.1 (C-10), LA I ¥rdE 5k
— B HEE Y T K (3S,6S)-3-5 N k-6- 1 FLUR
W8-2,5- M, RI3A (L) -8R - (L) - N AR

wEWMS WK 57X C HgN,0,;ESI-
MS m/z:249 [M + Na]*;'H NMR ( DMSO-d, , 500
MHz) §:8.03 (1H,br s,2-NH) ,4.05 (1H,d,J =
6.0 Hz, H-3),3.22 (2H,d,J = 12.3 Hz, H6),
4.28 (1H,d,J = 3.3 Hz,H-7),5.17 (1H,br s,7-
OH),2.04 ~1.93 (2H,m,H-8) ,4.39 (1H,dd,J =
10.5,6.8 Hz,H-9) ,1.86-1.33 (2H,m,H-10),1.75
(1H,m,H-11),0.85 (3H,d,J = 2.9 Hz,H-12),
0.86 (3H,d,J = 2.9 Hz,H-13);"C NMR ( DMSO-
dy,125 MHz) §:170.9 (C-1),57.2 (C-3),166.8
(C4),53.8 (C-6),67.2 (C-7),37.9 (C-8),52.6
(C-9),36.8 (C-10),24.2 (C-11),22.0 (C-12),
22.9 (C-13), I %ds 5 5cmk™ —3, o E &
Y8 71 3S,7R,9S) -7T-5 2 5E-3- 7 T HANAMMEIF[ 1,
2-a | MEWE-1,4- [, BI3A[ L-(4- R 2R ) -D-se &

],

HEWMY KW\ EKA; 551X CHyN,0,;
ESI-MS m/z:308 [M + Na]*;'H NMR ( DMSO-d,,
500 MHz) §:7.89 (1H,d,J = 1.9 Hz,1-NH) ,4. 13
(1H,m,H-3),8.01 (1H,d,J = 1.7 Hz,4-NH),
3.48 (1H,dd,J = 5.6,1.9Hz, H6),3.21-3.05
(2H,dd,J =14.3,4.9Hz,H-7),7.06 (1H,d,J =
2.3 Hz,H9),10.86 (1H,br s,10-NH),7.28 (1H,
d,J = 7.9 Hz,H-11),7.01 (1H,m, H-12),6.92
(1H,m,H-13),7.59 (1H,d,J = 7.9 Hz, H-14),
1.63 (1H,m,H-15),0.58 (3H,d,J = 7.2 Hz, H-
16),0.14 (3H,d,J = 6.8 Hz, H-17);"” C NMR
(DMSO-d, ,125 MHz) §:167.5 (C-2),55.3 (C-3),
166.4 (C-5),59.4 (C-6),28.7 (C-7),108.9 (C-
8),124.6 (C9),136.1 (C-10a),111.1 (C-11),
120.8 (C-12),118.3 (C-13),119.0 (C-14),128.0
(C-14a),31.2 (C-15),18.4 (C-16),16.1(C-17),
LB S sk — 2 sE e S 9 S 3-(1H-)
WE-3-JL 1 3L ) -6-( IN-2-%% ) WR %-2, 5-— fild, Rl 24
(D) -2 R-(D) -4l 2

LEWI0 HEsRSIRHE) 55 FK:C,
H, N,0,; ESI-MS m/z:219 [M + Na]*;'H NMR
(DMSO-d,, 500 MHz) §:7.99 (1H,br s,2-NH),
3.91 (1H,m,H-3),3.34 (2H,m,H-6),1.82 (2H,
m,H-7),2.33-2.13 (2H,m,H-8) ,4.11 (1H,t,J =
7.5 Hz,H9),1.78 (1H,m,H-10),1.00 (3H,d,J
= 7.2 Hz,H-11),0.83 (3H,d, J = 7.2 Hz, H-
12);”C NMR ( DMSO-d,, 125 MHz) §:170.4 (C-
1),58.4 (C-3),165.4 (C4),44.7 (C-6),22.2
(C-7),28.0 (C-8),59.6 (C9),27.8 (C-10),18.4
(C-11),16.5 (C-12), Lh I $cde 5 g 25122 g 2
2 EAs 3 D-Z LR R 25 F ) ot — B, B E AL
P10 3 (3R,8aS) -3- N HE-7S A MM IF[1,2-a ] ik
E-1,4- 1, IR (D) -l 2 i2- (D) -40 2R

EW1L AR ER(HEE) ;57X C,
H,,N,0,; ESI-MS m/z:241 [M + Na]*;'H NMR
(DMSO-d,, 500 MHz) §:8.10 (1H,br s, 1-NH),
4.08 (1H,m,H-3),8.04 (1H,br s,4-NH),3.49
(1H,d,J = 6.6 Hz,H-6),3.10-2.87 (2H,dd,J =
13.5,4.5 Hz,H-7),7.25 (2H,d,J = 7.3 Hz,H9,
13),7.16 (2H,dd,J = 7.3,1.9 Hz, H-10,12),
7.27 (1H,m,H-11),1.06 (3H,d,J = 6.6 Hz, H-
14);”C NMR (DMSO-d,, 125 MHz) §:167.5 (C-
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2),56.0 (C3),168.6 (C-5),48.7 (C-6),38.8
(C-7),136.0 (C-8),130.1 (C9,C-13),128.2 (C-
10,C-12),126.9 (C-11),18.4 (C-14) . VI I %3
w2 i E LA 11 4 (3S,68) -3 g
6-H FENR %82, 5- i, AP EA-(L) KN & R-(L) -
R

EWI12 wHEmA; 5 F X CHNO;ESI-
MS m/z:170 [M + Na]*;'H NMR ( DMSO-d, , 500
MHz) §:7.60-7.15 (2H,br s,1-NH,) ,6.62 (1H,d,
J = 15.7 Hz,H-2),7.43 (1H,d,J = 15.7 Hz, H-
3),7.56 (2H,d,J = 6.8 Hz,H2",6"),7.37 (2H,
dd,J = 6.8,7.8Hz, H-3',5"),7.41 (1H, m, H-
4'y;"C NMR (DMSO-d,, 125 MHz) §:166.9 (C-
1),122.3 (C-2),139.3 (C-3),134.9 (C-1"),129.0
(C2",C6"),127.7 (C-3",C5"),129.6 (C4"), Lk
T HE S Sk Y — B B LA 12 R (2E) 35K
TN 2-M T o

LEW 13 FUWERSEHE); 5+
CoH, NO; ESI-MS m/z;172 [M + Na]*;'H NMR
(DMSO-d,, 500 MHz) §:7.36-6.83 (2H, br s, 1-
NH,),2.80 (2H,d,J = 7.8 Hz,H-2),2.36 (2H,
d,J = 7.8 Hz,H-3),7.20 (2H,d,J = 7.0 Hz, H-
2',6"),7.26 (2H, m,H-3",5"),7.17 (1H, m, H-
4');"C NMR (DMSO-d,,125 MHz) §:173.7 (C-
1),36.8 (C2),31.0 (C-3),141.6 (C-1"),128.4
(C-2',C-6"),128.3 (C-3",C-5"),125.9 (C4"), Lk
Bl S Sk — B B E AL A 13 O 3RS
Pt fr

LEW14 W EKK; 501X CHNO;ESI-
MS m/z:158 [M + Na]*;'H NMR ( DMSO-d, , 500
MHz) §:7.50-6. 89 (2H,br s,1-NH,) ,3.36 (2H,s,
H-2),7.27 (2H,d,J = 6.7 Hz,H-2' ,H-6"),7.21
(2H,m,H-3",H-5"),7.30 (1H,m,H4") ;" C NMR
(DMSO-d, ,125 MHz) §:172.4 (C-1),42.3 (C-=2),
136.6 (C-1"),129.1 (C-2',C-6"),128.2 (C-3',C-
5'),126.4 (C4"). LA 53ck™ —5, o
G 14 2 2- 25 OB

wEWMIS K EmA ;51 CH,NO;ESI-
MS m/z: 144[M + Na]*;'H NMR ( DMSO-d,, 500
MHz) 8:7.96-7.34 (2H,br s,1-NH,) ,7.85 (2H,d,
J = 7.3 Hz,H2',6"),7.43 (2H,m,H-3",5"),7.51
(1H,m,H4");”C NMR (DMSO-d,, 125 MHz) §:
171.4 (C-1),134.6 (C-1"),129.0 (C=2",6"),

128.5 (C-3",5"),132.4 (C4"), Ll %5 X
Bk — 2 B E LA 15 T R

L&MW 16 ROk K; 43120 C,, H,N,0;
ESI-MS m/z:211 [M + Na]*;'H NMR ( DMSO-d,,
500 MHz) §:7.33 (2H,brs,J = 6.77 Hz,1-NH,) ,
2.41 (2H,t,J =8.0 Hz,H-2),2.89 (2H,t,J = 8.0
Hz,H-3),7.09 (1H,d,J = 1.9Hz, H-5),10.77
(1H,br s,6-NH),7.32 (1H,d,J = 7.9 Hz,H-7),
7.05 (1H,m,H-8),6.96 (1H,m,H9),7.52 (1H,
d,J = 7.9 Hz, H-10);” C NMR ( DMSO-d,, 125
MHz) §:174.3 (C-1),36.0 (C-2),20.9 (C-3),
114.0 (C4),122.2 (C-5),136.3 (C-6),111.4 (C-
7),121.0 (C8),118.2 (C9),118.4 (C-10),
127.1 (C-10a) . A_E ¥4 5 3k ™ — 2k, w1k
G 16 Sy 3-(1H-M5|WE-3-58 ) P BERE o

WEW 17T FOKAK; 55 FX CH,NO;ESI-MS
m/z:168[ M + Na] + ;'H NMR ( DMSO-d, 500 MHz)
5:8.30 (1H,brs,1-NH),7.25 (1H,d,J = 5.0 Hz,
H-2),7.21 (1H,d,J = 5.0 Hz,H-3),8.28 (1H,s,
H4),8.08 (1H,d,J = 7.8 Hz,H-6),7.51 (1H,d,
J = 7.8 Hz,H-7),9.92 (1H,s, H8);"” C NMR
(DMSO-d,, 125 MHz) 6:138.6 (C-2),120.8 (C-
3),124.1 (C-3a),122.2 (C4),118.2 (C-5),
123.5 (C6),112.5 (C-7),137.1 (C-7a), 185. 1
(C-8) . PAL%ds5scmk™ —3, #E b e 17 K
1 H-Rg| -5 - FH

wEmWm18 wmEHAR; T CH,N,04; ESI-
MS m/z:267 [M + Na]*;'H NMR ( DMSO-d,, 500
MHz) §:11.33 (1H,br s,3-NH) ,5.64 (1H,d,J =
8.1,H-5),7.88 (1H,d,J = 8.1,H-6),5.77 (1H,
m,H-2'),4.02 (1H,d,J = 5.5 Hz, H-3"),3.96
(1H,m,H4"),3.84 (1H,d,J = 3.1 Hz, H5"),
3.59 (1H,m,H-6") ;”C NMR (DMSO-d,,125 MHz)
5:150.9 (C-2),163.4 (C4),101.9 (C-5),140.9
(C-6),87.8 (C-2'),73.7 (C3"),70.0 (C4"),
85.0 (C-5'),61.0 (C-6"). LI b%#e 5 3cik™ —
B, HEAE Y 18 IR .

LEW 19 B A K; 1L CHN,0,;
ESI-MS m/z:149 [M + Na]*;'H NMR ( DMSO-d,,
500 MHz) 6:10.2 (1H,brs,1-NH) ,10.6 (1H,br s,
3-NH),6.78 (1H,s,H-6),1.26 (3H,s,H-7);"C
NMR (DMSO-d,, 125 MHz) §:151.6 (C-2),165.0
(C4),107.8 (C-5),137.8 (C-6),11.9 (C-7), Lk
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