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Abstract

Eleven new prenylated indole alkaloids, named notoamides A-D (1 - 4), E
(11), and F - K (5 - 10), were isolated from a marine-derived Aspergillus sp.
Their structures, including absolute configurations, were elucidated by
spectroscopic methods. 11 was postulated to be a putative biosynthetic
precursor of the notoamides, and appeared only on the culture incubated for
5 days and immediately disappeared. Through precursor feeding and
incorporation experiments with synthetic 13C-labelled 11 in the minimal
medium, it was revealed that 11 was incorporated into 3 and 4 and
3-epinotoamide C (13) along with three new minor alkaloids, notoamides E2
- E4 (14 - 16). Although 13 was not isolated from the culture in the normal
medium, the yield of 7 in the feeding experiment was more than one of 3.
Compounds containing a bridged bicycle[2.2.2]diazaoctane ring, such as 1
and 2 and stephacidin A (12), were not isolated from this feeding experiment.
14 - 16 were not isolated from the culture of the fungus in the normal
medium. This result suggests that the presence of excess 11 in the growth

medium alters the metabolite profile of this fungus.
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B1E
WBEEHR Aspergillus BEBEMNEET S
BRIV A S R=ITZIIHEAT R

ELD

WEPEHKE L. MENCH T CENERDOS 2 RREENOEELE
BETHD, BEELSS—XOBERBRETHS D, AHETIR. T0LSk
RHEWEER LA HA D5 BB NI BK Aspergillus BEE OHH
Mz, MIaSEMEEEEE L TR LA, AETIE, ARENSEBEI NS
BHAEMTHZ 10D T L Z)VA > R—=I) 7)1 K notoamides A - D
BEXUTF-K (1-10) OHEE. Ik bEeaOMBRE. LT £
B DVWTIRRS 2.3, I5T, 2-4 REDHEEEFTRBEEKIZONT DD

N5B,

Jth kB

Aspergillus REB % £3F T F AR L THE L, 0O EtOH HME4
EWLBER LT, 2L T, SIRBEMEORED 5N n- BuOH THEHE 90%
MeOH - H,O WIAH Z&bHE. TOEEGWME ODS ho L7 TS5 T4
—CHELTE, HOT. 80% MeOH - HyO THilH L72E5 2% 51c ODS
HPLC THH®IL, 100fEDO#HE T > F—IL7I)LHO1 K notoamides A—D B
LFUF-K (1—10) 2787 (Figure 1).

1—10 DL HEHE B & OHM AR BIZEE NMR 227 ML &R L.
B Ui, MAEEIL. F9)0 TLC KL HHHBLUCD ARY FL O
WK DRE L T2,

—364—



1(R1=OH, R2=H)
2 (R; = Ry = H)
7 (R; = Ry = OH)

4 (R =a-H)
10 (R = B-OH) 5 (Ry = Ry =H, R3 = OMe)
6 (R; = OH, R, = H, R3 = OMe)
8 (R1 - H, R2, R3 = O)

N d

s, 18 ' H
N" 0
H

Figure 1. Structures of the compounds 1 - 10.

1 & 813 HeLa fIARICXH U IC50 23 27 BL 21 pg/mL THIfREFE AR L.

ZFOMDIEEW D [Cs0 1 50 pg/mL A ETH -7z, T5IT. 31L6.3 pg/mL
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TG2MBicB T s ilEMEEEEZRL 7 (Figure 2).

Counts
0 10 180 40 MW

Counts
0 4 8§ 120 160 200

0

(=] 200 (e} 200

Counts
0 20 4 60 & 100

O 200

Notoamide C (3) (6.3 ug/mL)

Figure 2. Flow cytometric analysis.

E5

Notoamide DA G & L T, BiEMIIZ Figure 3 IR TRENE X 5 5,
CORDOH T, notoamide E (11) FHEHEEEERFHETHD ., ZBHRE
notoamide ENEGHRENIBMORIKR EBRBLEMTHHEEZL NS,
F/z. stephecidin A (12) ¥, ZEHOBEMAPIZELEL THLHEBEALEH T
H5.

ERETIZ. NS =DD)— " NEETBHEEL NS, —DHIIE. 11
DEBIL I N7z, 7F MW Diels - Alder KISICK DBLIN, 12 VERT 5,
TL T, 12835 EN. pinacol BrFE L. 2 EKT S 9. ZDHB KX
C=DHDN—FTiE. 11 D12 F—)IBROZEHKEN ac MELIT pEH
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SEbEN, 3FLIFXANERT B9, TL T, TNSDILEWNE SITRIL
ENBRELT, D notoamide ENEFTREND EZEZ 515,
ZOESIT, 11 2EERFEAEEL. ERBEEMNERENDIEEZEZDS
N5, LML, 1113 AE TR/ notoamide HOEEEDBRIZIIFEZR
Shiaimofz, RETIX, 15 %, REFHOBEEYNSRRLLEHBRIIONT

SN

a-face [O]

Notoamide E (15) Notoamide C (3)
[O]
B-face [O] Diels-Alder
[O]
pinacol
Notoamide D (4) Stephacidin A (11) Notoamide B (2)

Figure 3. Hypothetical biosynthetic pathway of notoamides and 12.

BLow
MWK Aspergillus BEBE M 5 @ notoamide E (11) DR

L)
Figure 3 TAEARFREA L L TRELZ 1113, AEEO 20 HEOHFH#F

CREEEZD NN, FIT, AERTIE. YIDICAEED 11 £E
BEOREBLE(LEFANE, KT, BC T EaNZ 11 ORVIAHLERZITD Z

L12& 0. notoamide DA SHRAFKEITH 729,
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LHELFER

Notoamide EDOAEGHRPEMAEE L THEL TWz 11 13, 20 DM
FIZIIEERRBD SNANo., TOZENS, 1M1 IIEBEONHICDAEE
U, ZEEBICMDILEWMITEREIND EEZ R, £2T, L0EHMOEE
Y% HPLC E NMRICK DAL M AHHEEE L B lhicoBREEL,
KROBIZIHHEETSHEND ZEEZHSNII U, RIT, EFEIF AEKIEM
TAEEEAHMBEL. TOMEYND 11 OBEEEMEREICRD L,

W T, Figure 23 THRELIZAGTRERZRITT 27201, BC IR E
Nz 11 2AN, BT TROABERZTo> =, TLT, 1233, 4B
LU 3- epi- notoamide C (13) KEMDAEH. 351, HELEY
notoamides E2 - B4 (14 - 16) N&E SN/ (Figure 4). 13 1. @B DH¥EN
BERQEMTIEIRBD S NN o720, FRDAALERIZBNWTIZI3 L0DbBE
WIRETH LN, —H. 1. 2 BXT 12 2LnL5RES 7022207
YF 05 RBEZEHTZHEWIE. FRMVAAERTIIESN o7z,

14—16 DEHEEB LMK EIZSE NMR ARY NVEBKT L,
RELE, HMEEIL. F5) TLCICLBHHBLU CD XX ML O
KOREL Tz,

14

3-epi-notoamide C (13) notoamide E2 (14)
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o
O
= "OH 28 .
CE)H \ 20 i
notoamide E3 (15) notoamide E4 (16)

Figure 4. Structures of the compounds 13 - 16.

E5

NAEBEEELZEHTICOSBEFEEL ROBITRHERLZZ ENS,
MNiE BCXDERODRVWKHICEEINLR, ZEBICHMOIEEYITER
INBEEZILND,

RN ZE R WEZRDABERICED 3. 4B 5N, 1 P23/ s00k
Molz. THIT, RDAHEREZBEEDEMTIT>ZEE. 8C IR anT

Wizl L2 E 5Nz, TNHORRNS. 1P 2RkEDET Y T[2.2.2]
CDTHFA VI CREGVLEVORRDOZDITIE, BEOBFMICTENS %
%ﬁ%ﬁf%é&%i%hédﬁUﬂ%ﬁgm3T%%btﬁ%&ﬁimb;
19°2R2EDEI 7 OR221PTYFT VI CREEFETHLEWIT. 11 2FH
LTEERINTOEEWNWEREDNS,

14 BLV16- 181, BH DOREBNEE/RFEHTIRERHIN A>T, &
> T, HHP OBE/L 15 OFEFER. FEHORBEYZE(LIERLEEZS
N,
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W W

WTEH K Aspergillus BEBEOEEYMN S, 1IBECHBE L ZIL1 > K—
V7L K notoamides A-D (1-4). E (11). F-K (5-10) ZBig
L7299, 1E7TD0FT31-ROFT-2-FF 2 R—I)LERIT. KBF
HTHDTRARBENSAHEINZDDTH S, 51T, m/IEHit, BE
ED 11 F7E T, 3 - epi - notoamide C(13) B L OH K (LS notoamides E2
-E4 (14-16) BEH0/Z 0,

ZNFE TIT, notoamide FH* stephacidin R ED T L =)L 1 > F‘——)b?
JVhoA RiZs0 U EHREINTNWS, LMALARYNSE, FEFHOLSIZ, B
—DENS 22 O DOEBENEHINEZ LBHWOTTHS., ZDLDIT.
—BOBNLEREBED T L ZIIVA > R 7V a1 RNE#a /=T
EICED, REL DU TZODOHENINETIEREINTNS,

—DHIX, notoamide EHZEMIEHITHRE L. Figure 3 ITRT LI nHEEE
BRBREPREINLZZETHS. ZNITED. TNETNDORIGREEIERLR
BEMEICEREEN 49, G NZ2-4 D NMR ARZ ML RZAY D
AR MIVE—F LTz, 51T, TORBOGFEEEND DD 18C TN
VENE 11 ORMDABERERT N, 3 & 413 11 IKHRT B T EAH 50
78> —H. Figure 3 TRLUZE1, 28X 1272807 0(2.2.210 7 ¥
FU5 RERTHLEHE. AROAAERTIIESNEN T 9,

=DHE, FHEENSEEINL 2 BI U 12 OSBAEEAES,. AETHE
HEMRBLEEONBHEYTNSRHENEZIETHS, TOLDICHE
D_BOEWENSENETNEBREERNBONDZZENS, EARIIBNT
i MAREENRESNIBEORICEBICERNEET S EE25N5, T
BbhbE, E270R2221 7 YA CBVERINSBDOSTW Diels -
Alder )& (IMDA) %, BROICEOEMNSEI B EBEINTNSE D, &

DL, FAIEBOBOEICBNT., BIRMWICHEOENS IMDA BN Z 5 &
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FARNEBEEZEROES

ABFIERE. MR I HE R I T CERIR L /2P 2k Aspergillus R D5 (2 0 040>
KEEHTHHE) D 1 THIOHB S L =A > F—ALTA BB A K notoamides A-K % W, (ks
b&ﬁ%ﬁotﬁw\mﬁmW%wt%i6htkﬁ%®&%%%mwr&ﬁmh%%ﬁot%%&i
ED-bDTHD, BEHENLIZIINETIZ2 2HELORBAENBB N TR Y, FhICRIMELEE
Mk R LTS, TRODOPTELRICER SN TV D ERBIEY notoamide A R B idiiEhic o7 4
viou [222] A0 4 BEFESTERY . EAMNIRSIFN Diels-Alder SUSIERATHD EEZS
N, EARBEKICHBT A Inlhik L B o, V7 hERGF TN ERF ST L =L L K-
notoamide E AHtx 7= L5, 1 *CHEE#E L7~ notoamide E W TA SR ERE 1T =FE 4.
notoamide A R° B X oo ho 7o hi, P4 b ERT I QU % FE O notoamides C B LD @
AORPRECH D Z LN SN,

ABFZECHIV - ERR O Aspergillus BEHE H 61X, notoamides B O RAEAFINHEESH T
BY, 2HORBHICEWTESEIICEZ S LEZX 6TV 551N Diels-Alder SUSATEVMIIH0)
MINPEZ TR &V 9 2 =— 2 &% Nature Chemistry @ Research Highlights TH i &hi-,

YUl LA, KEBILFEOERBUFEICIIT 2 HAMEERLI-bOE L TERITKREL,
Mt (%) IS5 LT B, |
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