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HE, DHAEECBTLIFHFERBERTI—HF BT, ERELRDIEBRL K
ELEERBDOND, BHrTHLEUHRES () RIVIFCHKEFRPHEEEROD
FE—MNEPHEDODDICOLEDE[WICFARETLE 2, 2L T, 1985FCREM
WIFTABDODALARZEOEMEBLEY, Z0OH%, BEXKEDEF TR RHEME R
L, SHESBROLDENMEMERTTHAIEFHEAhTVWE> Y, BEiFE, HEH
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BTORVR, 2—A VIR, BRIEB., YA LVAAESE, S—Fv VEE. BE
HERRGAE. REE, HEHBERCR., SEEFBRERALOR S, ¥ . HER
DHMRC LD EREOMNEEFHBOEERADO NI bOE LT, HEEK. 5
RE., 8. FENBES. M2 lE,. LRMoBamK,. FRMOERY ¥ E,
SRUEBHIE. BREMMIE, WEFELEN B0,

HE, BIEERECHAOOATOIHEHNR, UTo L3 HEHIhTw 3,




1) 7% v{t#FE (Alkylating agents)
2) R#EMPWHE (Antimetabolites)
3) M4&EWE (Antibiotics)

4) WM HEXHWHE (Plant products)
5) &€ V¥ (hormones)

86) #Dfth (Miscellaneous)
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Tdd. RRYHAROILEWTCREBMEC R IFBULLERECHVLhTW S
% Fig.l €T,

Actinomycin D (ACT-D) Wk 19544 Waksman & W& £ © Streptomyces
antibiotics ODHEBWB LD RV I h L EWT2EYE INA OF A X ¥ 7 )
VUBERA LT DNARFEM RNA RURAS—YoERYBEETIoN, Tk
TFRABIECH S, BIRABRECIDVAVSLNR IR, MALBEBIEHWIKELEE
HBCEATIEAVLEY, BELOBBELLT, NEOY A LA REE.
MELEE,. MRFBRR2ENDFOLRIR, BIFEALE LT, BEIWE. B85 nt,
BRE OHL, THREOHEMABERRAASON S, S5 HEBHERER LT
B, BEEHOBRHFBRRELZOERIFTIERD B D,

Mitomycin C (MMC) X 19584, # S5 W & h Streptomyces caespitosus & 1 4
BESh, MOMENWEERLZD invivo EBOVTEEEEREOLIEOZ L %1
fERINEER,ILEhD, ERTRELLTCHBCRBI 2>, mMHBH»d ole
bHBHEC, ¥BBRI0LLISHMETH S, MMC BE. B, B2 0ED
IBOBRE, HEHE. BUESHMEANFR R P OBBRECEVLR S, BIERKS
VTR, BHAFRETH), PPEEL THA»DERBETH 216,

Neocarzinostatin W1964E W HFH S L D Streptomyces neocarzinostatics
DEBRBE»LREEhABEYIFNEDE T, FABEL L THEMABO DNA 2%
ERHBEERTERTVS, TLLTHKRARECIDEH. BRER LS ONL
H#ECAKYANFOBBEHAVYSLhATV S, HALBZ BN ORI ERA D13 H [ M 3Rk,
M/NRE D, RBRD, FBRERSREAAD LB,

Bleomycin (BLM) X 19624E# R & & » Streptomyces verticillus D 5 # IR

BEDROKEEhEHAMENETO R L LISBORYREEL., A, 2L oL
bﬁ%ﬁb*%mt%bhéo BLM & DNA  EEHEA L THBACEH T 2o ER

DNA\ RNA RO BEERAMEIEhD, ., DNA KB 2HBTH S b 2 5 5.
BLY Off M MEAMCcEERC B EELZOhTHD, EEMKH. FROBE
K#E?%?i/&7%¥~H®~@®ﬁ%?%%%§w%°:@&%@\ﬁﬁ
EMCRBEAEEELBEVED, ChoDBHRBEYS IV, BIHRNEE T




5. MAPLDHEENELS, ZORBHRM2EHTH 2, BB THME hie <

wWZEenhH, BMERE RPLEEBCNTIEABL AMERAGEELEh TS, B

MHEHMREF DR, BREZBIEBECHBEERBT LI np 37,
Chromomycin As (CHRM) % 19604 Streptomyces griseus & h BLff & h 7= 4 &

WET RNA D& BRFEZF X RNA KM RNA BV A S—EYOMHEMFARSIEEhT
W, BRI BB GHEMTRDEVRBSERY U AE, HBCIREYR N
Butbbhd, HIEERNORFAO G HMERLIM/NE O KD b & & h i &
MUPLENDERCEBBEBEEL D ST,

Daunomycin (DNR) X 19644 DiMarco 5 & Y Streptomyces peuceitus &
D3R &h, Adriamycin (ADR)W Arcamone 5 & 1) 19694 & Streptomyces
peucetius var. caesius K D BB S hi, & b2 Anthracycline Z Dk &40
Do CNOLDIEEMOMBELOBE VIR, UEOKBMEDE W TS h 2k
HPHEMERBULTOD, BIRABRE T LHEHNELOFRANTHIED ORB »
SHEBERVIEMRCERT S, 20%, MM LB EAILELE L CHEE R
Bt hd, ME—RBEMEEBRT S Lk v, ADM OMmb & ) oL »RE L
FORMBHNERSBECLIBRENLGLSCRASA TV, MEHELEERE L
THLOEHEAFE, BHE, ORK, B, OFM RESHh3, Fhic AR I
LOBREL, BRUE. RBRENE SN 3, Anthracycline & — 8 B E
HEXEYD DO RRLRF R, ETFEERELR OB Y 2R 2 Tw3, £
FABIEE L T, DNA E3EERCIDFOEETHRS L (intercalation) DNA #%
R 55 RNA RO DNA BVU A S —VPRIERHEST 3 = ERERDDEE 2B
NTVd, HMELODBOVRDLDTHTHI3CbhdhboF, HEBIRY M ALIEE L
T ADR & DNR WE Lo hBERFRT 8 O,

Aclacinomycin (ACR) RISTIEWHMROCEIN BEnE S h i Anthracycline %
DILEWMTIB2ER EH & hi, ZD{&%WiE ADR. DNR WHRLESERBR S
DT B 0

Vinblastine. Vincristine WYL =% =% Y % (Vinca rosea) & DoBEX h 7z,
ML DEEMEBEOEKRYF Lo HHET A F v E (Vinblastine) ¥ 7 # L 3 1L
# (Vincristine) DDA TH 3, - OWHZ &4 12 M1 0 microtubule B H & &
BT ER &> THIESEMEY RT EE 250 3, RBEMFVEREH v, Wit
BWE LN, B LERLEOEMAIRS VAR, MEEEY CEHED AR
PLEMHEL, REMMEL RS %W, Vincristine O E Iz BIF A & B AR # AR R A
DHETHY, —F Vinblastine DS, FHBEEMETH 5, Vincristine &
HEmm, Eay v oE, MNREBZOWBRBCHEC LD BAvwsh, Vinblastine
BEMHY VA ECHERESOBBREAVWL B D,
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Fig. 1. (5t %)
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COMEBHETEAVLATOVLRVWS L, OXRRAYREOHIESEYE N E o h
2 TWd, ThoDtEMX, ZOFABECEIDL) DNA RERTAIHE, 2)X
JVAFPEGRARCFERTIHWE. IMPDERCHERTINE, VR VAIE
AERRCIFERTAIWE, ) SHEEWER P CHEE 31V, BIMEYHXD
MEVERLZHEREATEY, Ehitd®WE LTl Bchinomycint? ,
Anthramycin®®’, Pluramycin A*#4, Saframycin A'5>., Streptonigrin?®’. CC-
1065*7> & &, 2)WKk Cordycepin®®’, Tubercidin®® , Coformycin2© .
Angustmycin®?’ . Oxanosine??’, Bredinine2?® , 5-Azacytidine?® % ¥ O %
teamArEEh, 3) L T, Ansanitocin25’, 4) & LT Puromycin26’ .
Cycloheximid?””, 5) & L T Sarkomycin2?®’, Showdomycin29 . Naphthomycin3®
REBBTFOLIhD, ThLD{tEYOHES Fig. 2 KR T,

MLOMESBMENERIINNEFL BB TARE > TOERRD > 1= 2,
MEL=— I BRELATOEAMBRHEROTCHELEhTE R,

Spergualin®? &, MEMNLERREAMO IV — TR IV RREEh {LaM T,
% # & hfz15-deoxyspergualin ML D EWIHEBIEL 2R L 23, Z0{Ldy
& REWFFEADRARCETIZL»S, BEBEBOEBKRIE 2N 2 3 %3
ELTHEHZ A TW 3B,

Leptomycin®#’, Kazusamycin3® &, ZhZhER K2, tEHEFO F L —
TEEIDROREhEHHALEY T, YUABHMORBEENFE. BEEBCHLE
ERBOLHh TS, MEOMLAEHE L T, Anguinomycin A, B3®, Leptol-
statin®? R ERROobho T3,

Bhizoxin &, MR AXELRED VNV —F W LI DML BN B OBEE Rhizopus
chinensis WL DEEEhIBRLELTRREE A L3S, KMk, Vinca 7L
AR FEHYULERESESE2HF T ERHUBEL 22, Vincristine-
Adriamycin THMEEBE CAMEAERAZ L h TV 3,

Elsamicin A*® @&, 7V A ML - ¥4 Y —AREIDROEIhEHHEIL S W T,
RHMOGIEH T EWE Chartreusin OB 7 5 0 F T, K. HEHABREK BV
CChartreusin ORFEEAhTOAEERBHB LI N TEY, BEFERED 5 h
TWw3, 4

FR-900,482 &, MERIEFH C & b Streptomyces sandaensis No. 6897 o k34

SDREEN AW T., YU 20 invivo DRBTY Y I AMK. BHEEOD
ATREBS, I—FYUABHMORZBMABCN L TOLEFRER2RT & & 2R
3?1?:40-41)0

Rebeccamycin ik, TV AL - 94 ¥ —R WL hRE 2 h Saccharothrix




sp. (-38,383 WX DAEEZXID Indolocarbazole RDOMEME . B Dkt
HLEWTD S, Rebeccamycin B, REOLRES OMME L MEI L. 8~ 250
ng/kg/day DR SFXC LD, HEBHYW CERLREAYERADOhE, 20EHR
DNA BFHET ENA PEBHECREE 25 220, MBS EL TR, 47 -

Deschlororebeccamycin®®’ ., AT-24334% R4 X hTWw 3, Indolocarbazole %
OMEMA L LT, SLEHFREF LD % & hi Staurosporine® 24 5 h T
20, ZOLEME. HESEERF . EEP D inido ¥ anido DB WK
DATEEHEN D 531,

Esperamicin &, ZYA ML - R4 ¥Y—XD ¥V —F2 & > T Actinonadura
verrucosospora sp. X DHEX h EMEBSMNEYE CEFECRVITESIEHE » =
TIEHW T, in vitro CREEEMEOMAM S 1~3pg/nl OWETIHEL .
XY ABMA P3B8. BI6RXA T ) — <, Lewis i (LL) B O EBREBERICZ L
WIEBE R %2R L =z, Esperamicin A4 BRIREBEFERAED ShTWB, EHig
DILEHE. BMRER, =2 - F—EC R, LRV - EODIL—THE L1318
REHCHBENEEEhTWDE, Zho50LE%HD DNA UIMERIR. SU D L0
EECERT I ELLAHERSREATVAR4Y, Thbb, Y ALT 74 Fo—
BHEFAHEL, MERX TV v Uy PO, B-F8MT b Yz X AT 3
EXLD, S2D7EFUVVRAOTWBOREREEL, RV Y YBEBAHBET
2. COEETUMNALNREL DNA #EARYIM S h 3, FEER 1,5-diyn-3-enelt
EZLDOLAEWEL T Dynenicin A RB|EHRE T h T 347,

ChooftEomE® Fig. 3 xR T,
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Fig. 2. (fc&)
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Fig. 2. (Kt x)
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Fig. 3. ILEZER & W= PulEEH A
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R;=CHj3 R, = CH, Leptomycin A
Ri1=CH,CH; R, =CH;, Leptomycin B

CH,

Rhizoxin

Elsamicin A



Fig.3. (%)

, FR-900,482
OHC '
N
o o

,\% Rebeccamycin

N N

H

Cl Cl
0] OH

OCHj

H;CO
Esperamicin A,
H,CO u A CH,
4
H,CO
OH OCH,4
H,C
HN\ NHCH(CHj),
0]
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; HO/
Hag
H,CS
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iRk &3, RRVBEROMEBNE L L CRMEWHRROKEYE
iz, MWHEROILEME L T Vinblastine, Vincristine A 52ME o B © &
FHREL THERCAVLATVWIR, 205 d Etoposido(VP-16).
Teniposide (VM-26) . Camptothecin, Ellipticine, Taxolk ¥ Dt &M B 3 it 2
DFEEDR, BIEEHK, BMEAMRBROBRBIEZ A>T W34 | gL, Z D&
FRARBRFO2=—0RbDORSVWKE. MEBEERFOEELELERAVE S
RE, MRHWCHABRLOBRREITHD0.5~1LE VDI il % BE4E M AR S
NTEBHNHBECORIDBDIZ L2, BULBEEBEBCE>2flb 5, U
KBOTR, BFEEYCZORBEL*BLHESYE . FRARIEEHORREh
TWH4Y, LhL. Zo&5hPERBOTIE, BEEMORLEOEKRMEIC LD,
FROMEBNEEEENR A EREN CHIB L OTMERPH L. BRECE
WTREBEXRERL TV S,

—7 REDBONAAAY A LV ADHERICEIFLOEABE Y RL W E L
RAZ V==V 7P, BERE. fBAHANKE, BO0BEBR LB B oAl ) —
SYIREMEFEREDT TS, Flzid, () PEAIVAS5S—LT, 1. DNA
IRNT7—REBENELER, QTR TFAVYFF—BC,. 4 )V =LY VEBERY
BEZ2EMNEL LR, QA vay—y, Ve7 2 —2ERNEL 2%, QMKEA
MeRANCESTI2DEXEN L LER. G)ERB»EN L L &R ER R,
(6) IEBSEBAL D I % D 7 4 FHE R, (MMBHHEBBEEN L LERRE T 3,
CHULDREC LN ERTRE N AR A2 ERLAMEP E LD S L.
(DFMRLAVYRAS—CI, I, DNAUVRP—FREEHE L f2 /50

VP-16, m-AMSA, Streptonigrin, Adriamycin, Amonafide, Saintopin, S1186,

Terpentecin, Clerocidine, Saitopin (Bl E MK IpHE),

Camptothecin, Saitopin, Rebeccamycin (B4 F b # I fHE)
(MVD?4y#%—HCUmW‘4/&%—»UV&ﬁ%E%%%%tLt%

Staurosporine, K252a, Sangivamycin, Daidzein (A E PKC fHE)SD

Psi-tectorigenin, Inostamycin, Piericidin By N-oxide, Pendolmycin,

Orobol (BMEA ) ¥ b—ny vERBIEKHEE)

2,3-Dihydroxybenzoic acid, Toyocamycin, Echiguanine A, B (LLE PI-4 %

F—EHE)s ;
B)tvav—y, vesrz—s@mme L kg2

Erbstatin, Genistein, Lavendustin A, Herbimycin (A Lk EGF v &7 % —

RYYdFr—YHE)

Oxanosine (IMP ¥k Fm» > —¥HEW & 3 Ras FEROEE)

Compactin, Lovastatin (LL_E HMG-CoA BTEABERC LS Ras FH O E)




WHHMBANEZHRENCHETI2HELZENL L 2R

Trichostatin A, C, Kazusamycins, Leptomycins (LAt Gy, G, HiFH )
G)VEEEE2ENE L EEKE/RSY

L
(6) FEBEEN AL D M D $r & fHE R

TNP-470, Eponemycin
(MMBHTHERB 2 ENE L LRSS

Lactoquinomycin, Resorthiomycin (A L% XMW HH)
Verapamil, Dipyridamole, Cepharanthine, AHC-52, Nifedipine, Niludipine
(AE PR VA2 BER)

SDB-etylenediamine (& K| D %h B 1)

E-64, Leupeptin (MLt Bleomycin itz & %)

Cadeguomycin (Ara-C fi#tE W & %)

COLIWK, R - BERNOEALBEECBVTL, RRCE RGO BHR B
ATOMEGHEDERKALE LTS HBEATED, CohRBERECS W H
#T%k%%&bb%%k%ﬁ°%%%ﬁ9m%%ﬁﬁf@#ET%t%bh%°

HE, RECBY 2FFIEHNOMRBRCBOTRBEEYRE L R4 O0ETRED
ﬂ%%&b%@nt%%%%%?%%¥ﬁ&b\%@ﬁﬁﬁttf\nﬁﬂmﬁ
%Mwﬁﬁ%wﬁﬁﬂﬁﬁT%thiéﬁww(7%uf)0%%\mﬁﬁt
%%&hb#ﬁ%?%ﬁ#%%mwﬁ%wmﬁibﬁﬁéhfméwo:0;5
BRECBOT, RIVBEIBRFTEATOINBTRBZILDD. A 1Y — =
yﬁu&%ﬁé%mﬁwﬁé%gmﬁﬁm\wé%u;é%&$E%ﬁﬁﬁ§E
K%%én%:tﬂib\EE%EG%w\éﬁﬁwﬁm\wﬁﬁﬁK&%ﬁﬁ
®7%mﬁ®$§&Emﬂ%ﬁ%+ﬁKELTM5&Ebh%o&t\@ﬁwﬁ
?H%G&%ﬁ%?&5K%@i%%@%%ﬁﬁ#ﬁﬂm<\8%K@\ﬁﬁﬁ
%%ﬁt(Lfﬁﬁwﬁﬁwﬁh%ﬁ%%%ﬁow%%ﬁ\ﬁﬁ¢?@&®ﬁ»
~7E;D%ﬁéh%:tﬁt%ti&%Cthg\ﬁﬁ%tﬁﬁ?@fﬁzi
R@i@@ﬂ%ﬁ\%%@zﬁU—:yﬁt@i&ot%ﬁkﬁﬁﬁ&%%%T
STERELDHERLD, BoTwhitdWrRACEITMRESL Y., 5ANE O
ﬁ%ﬁtLT@%ﬁ@iﬁiﬁR%f@mmm:t%ﬁb?méo

KM%w\:n&vmﬁ&fét&ﬁmbt\%%m%mtﬁ%&ﬂ%ﬂ@%
%%E%tb\wé%wﬁﬁﬁﬁﬁ%%%wﬁﬁﬁt\MI%Tﬁthh%%
@A%mm%%mtwmm%%ﬁ%%%tLtz&u—:yﬁ%W“%mwwm%




BECR-ERC LDV FRAVEORREEBT 2hdh, S, BMORBRD RiGEE
MELZEETOIBECRT IWMBLAEEHRIECEBL, L 0ESERBL., HIEEX
RZMVOBEW, SHERBEMBCY LFREOBR LA OBRF 2T H, &
OHELPEMTICHAED, HREL TR,

DIER AT bk ADM, DNR % Vinblastine, Vincristine W B &h 3 k3
CHELREBADEI»DBEVTREL RRZZ LR ShTL 3,

DHEBEEEZROVEOSRMBEELLRABCALTEBD., dEhic@hk
7IO T REEERTIOLATOIARESERD 3,

NRAXR, DOIVREHEROEILC I, MEBRYPOLEERBNHE 2 HlERE
WEShDARERD B,

4%, LEMHOEWBM L & Anthracycline RO AW ABKRVTHE LA TV 3
O, MERBEUAFRES I VELEDE>T0Th, BHEBCN T 3 HEM,
ZEROHTEN 7 I 0 bt EMR RO B AEMERD 3,

IR TRRTRDDIN, £E4RMNBEL OB CAKLI (Lo r B
DAREHENR D B,

MLV BERENROCEBOMRBC LD, MERSOBBRTEELED, %
DUBBEINMKBFOURET, ZhoMBRYOHEMITRTEEL o &2,

RERBFSHh B,

DED XS g r b, $HE, L VEEMBE S REEEABEY B v
RAJV ==V T Eh, MENOEETIMBRYFTRIMIES LS Ot
29T = fe.

B THBXD & 5, Streptomyces sp. HP530 #: 4 & &, Pluranycin ¥
MAL &4 Saptomycin A, B, Cy4, Cos Dy E. F. G RO H DIFEL S % BB
BREL & (Fig. 4). & 5, Saptomycin D, E. G RO H RERLTRE L - T
ECAZRBIC LD EEEShBZ L®R L, Saptonycin D, £ Lk b Deacetyl %
HEEZHRABL, 7I0EBHOa Y722 —2a vR Acetyl EoEFEREIC LT
%ﬁ?%:t%%%#ﬂbkoé%ﬂiﬂﬂHQ®M@ﬁ%ﬁﬁ%\ﬁ%ﬁﬁ\
ﬂ!ﬂQT@mE%ﬁ%K;OT\%%k%ﬁ®ﬁﬁmchfﬁﬁ%ﬁvtoC
DHER. in vitroT ik Deacetylsaptomycin E bg%b?ﬁh‘?ﬁfﬁt%’fﬁbf:‘b@@\
LM<, in vivo @B W Tk Saptomycin D MU ABMEAIE Meth A @it
LEBVBOENHRERL £, 22T, WEROES Acyl £ %8 A L #Sapto-
nyein D OFHEALHEM L, MBEEEEL W Meth A W3 % HIE 85 M3t
REMT ok EZ B, W Dh OB MRS E b 3 0 0 IE ) 5 A 3
SRk, Saptomycin D RO ZOFEEWDNWT, X — FYODALCHBHEL Lk bE




% M Aa. MKN45(Gastric carcinoma), WiDr (Colorectal carcinoma) WXt g % jiE
BOEMMAMFEEZREL bR, MFHEARTLAEALbOD, AE2RAD L h i
oo BITE. Saptomycin D &k EE 2% #3277 (National Cancer Institute,
NCDEBWT, I—-—FYVACBEL k&ML b EHEMBICH TS in vivo T
DEMERBRAETHRTH 5760

BFoBMERBWTR, MESMEDE Lavendanycin #EET B3 EKETH 5 K
B Streptomyces sp. G324 #k4' B-carboline B 2 HoHPE 7 LI (4 FTd

% Oxopropaline A\ B\ D\ E RO G OS5It AWM P EET R LR EVEL., 2
DHBEMERE, X CHMBREEEE T DV THRRS (Fig. 5. Zhdoitay
&, SEESMRCN L MEREEEY 2T T, EHE. Lavendanycin & H X &8
WHDTHo e, ThbO{bEWE, Lavendamycin & HEER W 338 O 55 4 1%
EALTCRY, EERNCHKRD ZIMELXHE D, . B-carboline B ¥ o
fteamick, BrORBEEERMOA TV Z Eho o d BT 4%
%)Ea?#'c'\gé61, 62)o

DEORRE, BERREAESNENE Y EETIEHEN. FEn S st
EMEEEL TOVIAREMETEHL, 51K, MBELSYARBEEER LTL
SHOTRRELAMOA TR VWL EWOELERT Lk, ZOL>IhBERY 261
METDIIEWRED, BN ET DA CE M B MESNEYE» B TDES -
ERTIRETH D EHE 2SN B,
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Saptomycin B

Saptomycin C,
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Saptomycin F

Saptomycin G

Saptomycin H




Fig.5. Oxopropaline A, B, D, E K 1F G

OH

Oxopropaline A

N OH
H

> Oxopropaline B

OH

CHj

Oxopropaline D




Fig.5. ((yu R )

H,C
—
o |
u
G Oxopropaline E
? OH
o~
OI CH,
OH
HaC
—

5 Oxopropaline G

HO




51 0

Streptomyces sp. HP530 BotETs

Saptomycin HeHTAIHs




ALE

FEEZMR A EMEN > S OHBREBILEYEROBR I VT, T
ERTNTOLBEIDSEL 2. —HBEA, MIEBSHEWE Pluranycin X4
OMEBEE 2 ORI A Saptomycin MR EETIZZ L2 BuE Lk,
LREMAZED & T A, Streptomyces sp. HP530 & & L EXEHER., HRLE
BCIORRERZLELERIL, 20h0—FRER, BB BTSN
BELPEESINRTORVEERDLDhIRSY Y., TEEME LTEELTWSZ &
ZHPLC 2 AV EZMC IV RVE Lk, 20# 2, BHOBEA» L. B0t
FWTH S B-Indomycinone & #H 1w, #HH L &4 Saptomycin A, B, Ci. Cp &
O F OEFTAE M2 BB - EBEREL., —H., TERE» S, HESF T©
Ankinomycin RHLNATVWBER O, 7I )W 1DE D Pluranycin B2
WT®HS Saptomycin D\ E. G RO H Q4EFH B S BBt - HERkE L -,
SHWK, MOLMEBIEM OB Y Saptomycin D & O Deacetyl FEE R K id 0
Aeyl (EFHGFLZHML, THEBEORFIL CCHESERE O VT OBRE L =K
DHEKEDWTHRE 21T - &,

BLE £EEODYHE

Saptomycin % £ET 5 HP530 ik, UTO LI b H2MMHE»ET 5,
(1) 72 &Y 4% 4
REFERIEEEH ECEICRBEL, HSWREI SRV, DL LEEEL»
LEBRIhZEEAR I T -—Rd30IEE T A PROBRERZZ L 10~501E L4 E
DRFOHEHENAD S L, BHERPSOHBERY L TW 3, fMFEEBEFERTZO
AEEW0.6X1~1.2un CARRKRTH 3, B, WTD S, HEEFIRRHE hi
W,
(2) BHESE H - B 2 M0

BB Ew B 2 BEHERY Table -1 R T,
BEAELT () HeRTESE. ISCC-NBS Color-Name chart Wi db o ® H
W B8C2HAMBOEEHMEBYIBEROERTH 3, 1
(3) 4 7 #y 4
HP530 #k o> 4 B MR % Table 1-2 BT 1-3 R,
(4) %0 fa B2 48 1y
EREROVZI)CAY UBENNL LR, LLETSH - &,




uL‘MMOﬁm%%%ﬁﬁ%ﬁw?%t\va7izexuy@%€b\i
g%@%%mﬁﬁﬁitm%ﬁ&T\m%miﬁuﬁﬁf&%oi%%@é%m
{1zr-Rz22l, REFA GBI IO -RELRA- T L ROBHPZ T3, 7
BHERE, TPy HBIFARRXERTTS9UhSb AL Y UROBED

b ET D,
Ihbo DAL HP530 # k. Streptomyces BCRBRT 3 2HEHEE 2D,

Bergey's Manual of Determinative Bacteriology 8K & t* ISP M Inter-
national Journal of Systematic Bacteriology #18%. 69E. 279H (19684) |
FI19%&. 391K (1969%) | M22%, 265K (19724) Ik DB L ERER.,
Streptomyces fluorescens., Streptomyces puniceus Mg & LTEWFSHH B,
L»,L, Streptomyces fluorescens BREEBAOBRACB VW TEEHLERLD,
Streptomyces puniceus i L-arabinose 2 FIf€F, 7L -0 aiplams &5
TORTELD, LhMoT, XE#HIX Streptonyces BB T AHEKkEE2
bh. Streptomyces sp. HP530 & L <. TEBMEMEY TEE TSR CHMT
W& 527865 (FERM BP-2786) & L THHE X hTWw 5,

Table 1-1. HP530 # D X3Pk,

Medium Growth Aerial mycelium Reverse Soluble pigment
Yeast extract-malt Good Abundant Deep orange yellow (69) None
extract agar (ISP-2) Pale yellow (89)

Oatmeal agar (ISP-3) Good Abundant Deep grayish yellow (91) None

Yellowish white (92)

Inorganic salt- Good Abundant Strong yellow (84) None
starch agar (ISP-4) Yellowish white (92)
Glycerin-asparagine ‘ Moderate Abundant Vividdeep redish purple (243) None
agar (ISP-5) Yellowish white (92)
Peptone-yeast extract Good Abundant None Brownish orange (54)
agar (ISP-g) Pale orange yellow (73)
Tyrosine agar (ISP-7) Moderate Abundant
‘ Yellowish white (92) Vivid deep redish purple (243) None
Peptone-nitrate agar (ISP-8) Moderate P Abundant Vividdeep purplish red (257) None

Yellowish white (92) 4

Nutrient agar Good Abundent Deep brown (56) None
Yellowish white (92)

Czapek's agar Moderate Moderate Vividdeep purplish red (257) None
—_— Pale greenish yellow (104)

The colorindex in the parenthesis ( ) is in accordance with ISCC-NBS Color-Name Chart and represents the result of observation on the second week at 28°C on each medium.




Table 1-2. HP530 £k 4 7 ity k.

Growth temperature range 15-37°C
(ISP2 oryeast extract - malt extract agar, incubation for 14 days)

Growth pH range pH55-11.4
(ISP2 or yeast extract - malt extract agar, incubation for 14 days)

Gelatin liquefaction positive
Hydrolysis of starch positive
Coagulation of skim milk positive
Peptonization of skim milk positive
Reduction of nitrate positive
Decomposition of cellulose negative

Table 1-3. HP530 #k® jR IR O BAV M.

Positive utilization: L-arabinose, D-xylose, L-rhamnose, D-glucose, D-galactose,

D-fructose, D-mannitol, salicin
Negative utilization: sucrose, raffinose, inositol

A




SO HEERORE
Saptomycin ¥ % 4B § % Streptomyces sp. HP530 #: ik, 3#k. ZEBKELED

pH7. 0W A% L = glucose. oatmeal., Pharma media, MgS0O, - TH20, CoCls + 2H,0,
CaC0s £ DM ASHEHMI00nIZEE VA A KE500nlBF=4A75 223 C30C. 4 HEIIR E S
BECIDIREERERZITO, 5 50mI0RBHPEYI RAALILEASAY 5 2
aCHEULCT, 4HMEIRE S HIC &L > T2RIEEERL T - -, C D2k MR R
Z ISLORFHERDIAALILY Yy -7 7 AV EA =0k > T, 2hZhE L6
R, ZRBKRVHEHOBEIEBREE R C LIEFEEY T - 1, Saptomycin ¥{ 0 4
EEWR HPLC XD E=X2—L %, Fig. 1-1 B O Fig., 1-2 WEEMWNL 4
BEOoZ{L®RL &,

Fig.1-1. Saptomycin ¥4 FE & OFEREZAL (k).

15
[ <) Saptomycin C1

-4 Saptomycin C2

10 |

production (ug/ml)

Time (hours)
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production (ug/ml)

15

Fig.1-2. Saptomycin 304 FER DREEEZAY (25 5ekk),

A Saptomycin D

T Saptomycin E

-+~ Saptomycin G

. Time (hours)




w3ffi HPLCHH
Saptomycin MO EEZ DWW T O LN %, 395nmC D UVIR UL % #5 62\ 55 S b 1% &

a?bﬁ574—(ww)%mmfﬁctotowwo%@ﬁ%\%ﬁﬁ@%n
FhECBOWTHRROLEEY RN L AEE® Fig. (-3 Knd, #REL TH
tktk. Saptomycin A, B, Ci\ Cov F B U B-Indomycinone PEEL. —HEERE
Bk, Saptomycin A, D. E, F, G, H B U B -Indomycinone * £EL T W3 = ¥
ﬁ%b%hto@%htHHC@%v~b@ﬁﬁt%ﬁﬁt?k%&ﬂﬁ~vw
EWwERmRL &, |

Fig. 1-3. Streptomyces sp. HP530 # (F#k. Z82#)
LEFEY) ® HPLC 547

Cq
A. BEk Column  : Capcell pak C18 $G120
(4.6 X 250 mm)
Solvent  : 0.15%KH2PO4 (pH 3.5)-CH3OH
Co 6:4-2:8 (20 min. linear gradient),

[ and then 2 : 8 (40 miln.)
Flow rate : 1.0 ml/min.
Detectlion : UV395nm

B-indomycinone

Time (mln)
D

B-indomycinone

B-indomycinone

':—1 I | | 1
0 l 10 20 30 40
Time (miny)

Saptomycin F was eluted at 50 miutes In both analyses,
thus the peak of this compound.did not appear on these charts.
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& 4 fi Saptomycin o8 - B
Bo2HWKHBARLEHTECLDEEL TH SN~ Streptonyces sp. HP530 #% o

Pk, BRHK., ThTh30L, 45LOEEE H» S @ Saptomycin 3 o K& - M B )
w2oWT, FIROHM % Fig. 1-4 TR T,

Saptomycin A, B, C1\v Co RO F RZ gt cd 2% E LD Streptonyces
sp. HP530 # - BB O XL L THBEELINBE O hi, JLOKEBLD HEL T
BrEGzECEEYDEZ, 8047 b VOB L, BER, 7€ b Y 2RO LS
MRk, SO, ZOKEHEEZ n-~NFY v, BB FLCIERME L, B,
3.1gDNFF VHIHE L 1. 8e DEEFE = F L HHHE 2 B 2, ~ % ¥ ¥ 2 % 364
ODS RED T AR MT 574 —-1C&D CHsCN-H,0 ORTHET A2 L0 &b,
Saptomycin A (24.0mg), F (11.0mg) * HEHRBER L L CHEL -, —FH. B
BMrFlmE#dk, RLCCHME DS fFEDNSAIOR VNS 74 -2 kb, A
i 0. 15%KH,P04 (pH3. 5) -CHs0H 0 RE AW, AF v 7 UL A CBHT I e &
DOBEL Lk, BB %2, 7VYES72Mi by MABMEI O~ N 57 4 —
(prep.-TLC) W& X D ¥EH L, Saptomycin B (3.4mg). C; (15.7mg). C, (10.6mg)
ZENThEALLBFROAOHMEKEL TEE,

Streptomyces sp. HP530 # - ZEHRP B VB EEH L D Saptonycin D, E.
G RO H 25X, 5LOERBEIDHBL -HELXEOERM L8047 & b v
THOTHE L BB MEES 2 n-~ 3%y, BB F L CIERMBE, BB £
MziRiE&, ¥4 DS HEHIS A IR DTS5 7 4 — K &D 0.15%KH,P04 (pH
3.5)-CHsOH DR TCAF v 7T 4 ZWHH L, Saptonycin E. H EEOHEY,
Saptomycin D # & & E 4. Saptomycin G * B HEN DS D HHEL 2, 2h 2
NOBEN%E, 7VEST7EMIESBMAEE IO 25 7 4 — (prep. -TLC) &
LDBEMT B kD Saptomycin D (36.1mg). E (22.6mg). G (2.1mg). H
(3.5mg) D4 AW EREILEFRABONEKE L TH L,




Fig. 1-4. Saptomycins A, B, C1,C2, D, E, F, G

K~ H O3 - B

Culture broth of Streptomyces sp. HP530 (parent strain) 30L

Mycerial cake

| extd. with 80% acetone (5L)
concd. in vacuo

Aqueous solution (500ml)

extd. with n-hexane (1.5L)

Filtrate

Aqueous layer

extd. with ethyl acetate (1 .5L)

Aqueous layer Ethyl acetate extract (1.89)

YMC ODS-AQ120-S50

1:1—>»2:3—>3:7

l concd. in vacuo

n-Hexane extract (3.1g)

; YMC ODS-AQ120-S50
CH3CN - H20 (85 : 15)

Saptomycin A Saptomycin F
(24.0 mg) (11.0 mg)

0.15% KH2PO4(pH3.5) - CH30H

—>1 :4 (step wise)

Fr.1 Fr.2 Fr
Silica gel Silica gel
prep.-TLC prep.-TLC

CHCI3 - CH3OH CHCI3 - CH3OH
(8:2,1% NH40OH) [(9:1,1% NH40OH)

.3

Silica gel
prep.-TLC

CHCI3 - CHsOH

(8 : 2, 1% NH40OH)

Saptomycin C1 Saptomycin C2 Saptomycin B
(15.7 mgq) (10.6 mg) (3.4 mg)




Fig. 1-4. ({5t &)

Culture broth of Streptomyces sp. HP530 (mutant strain) 451

Mycerial cake
extd. with 80% acetone (10L)
concd. in vacuo

Filtrate

Aqueous solution (1 .0L)

extd. with n-hexane (3.0L)

Aqueous layer n-Hexane layer

extd. with ethyl acetate (3.0L)

Aqueous layer  Ethy| acetate extract (7.59)

YMC ODS-AQ120-S50
0.15% KH2PO4(pH3.5) - CH30OH
1:11—>2:3—>3:7—>1:4 (step wise)

Fr.1 Fr.2 3 Fr.3
" Silica gel Siji |
Silica gel ilica ge
prep.-TLC prep.-TLC prep.-TLC
CHCI3 - CH3OH CHCIs- CH3OH [ cHCIs - CHsOK
(100 : 1, 1% NH4OH) (9911, 1% NH4OH)| (95 : 5, 1% NH4OH)
. Saptomycin E Saptomycin H Saptomycin D Saptomycin G

(22.6 mg) (3.5 mg) (36.1 mg) (2.1 mg)

4




%5 fi Saptomycin HoWHEHL2HMHYE

Saptomycin Ay By G4y C2v Dy B\ F. G RO H O B2 ME % Table 1-
4 WEKT D, Saptomycin I BEHRER, XaPEK, Tk, BhrahkL
LT/ LNk, Saptomycin A RO F &, Zonmkilia, YrsopiARy, BEE
T FIVIZHE T, Saptomycin By, Cy RO C, WREMEAK, A X —0, Zrnki
Ly 7 bVICATE, £ L T Saptomycin Dy, E. G BRo¥ H WEEMEK., AKX J — .
7RIV ARORYEVYIEAETH D, —FH. Saptomycin ik, w3 hd n-
ANFHFVERBEDDVR, DFHAEBTI0HTH 3, = fREE BE1-MS, FAB-MS
AR PVEDGFEE A(C24H2006) B(CasHsoN20g) Ci (C41Hs2N20g9) . Ca(
Casls4N2010) v D(C3sH37NOg) . E(Cs3HssNOg) . F(CagHyg06). G(CssHssNOg) . H(
C33HssNOg) & 5 2 H h %z, Saptomycin D UV ARZ b LIS hb AR J —iL
FCHF RO H B 245nm, 265nm, 415nnfTIE QBB A B 5 % . Saptomycin C,.
D. E. G RO H ORALDV O LERFTD IR ARY P L1740 ~ 1745¢cm~ 2 1R
PHEZ2EX 7 FNVEHRAROI VR VNBOEER TR LE, —FH, 207 & F
NMNEBRERE DR DRI, Saptomycin A, B, Civ F WIREADH B Rk h o =,
ERXNVEYVYRUVEZIDORALLAHRTO H R 13C NMR ARZ ML O F — X 0¥
IR B % Table 1-5 R 1-6 WEWHL &,




Table 1-4. Saptomycins A, B, C,,C,,D,E,F,GR U H DY BILENER.

— A B o C; D
Warance yellow needles yellowish red powder yellowish red powder yellow powder yellowish red powder
(a]2%(c0.1,CHCL) -12.5° +106.0° +196.0° +202.7° +152.0°
Molecular fotmula CaHzO, CaHeNO, CuHgN,O, CoHuNOy CxHgNO,
HRFAB-MS (m/z) (M+H)*
Calcd: 404.1260(M)** 717.3751 717.3751 759.3857 616.2546
Found: 404.1219 717.3747 717.3743 759.3818 616.2556
UV A, DM (€) 244(35,600) 247(53,800) 245(52,000) 243(44,400) 246(51,600)
270(21,800) 268(41,200) 265(sh 38,400) 264(sh26,400) 265(sh29,000)
418(8,600) 427(13,700) 425(11,500) 426(8,900) 418(9,800)
R (KBr) em™ 3480,1670 3460,1670 3430, 1665 3480,1740,1660 3470,1745
1600 1650, 1600 1590 1635,1590 1642,1590
a) HREI-MS, M*
Table 1-4. (5t %).
E F G H
Appearance yellow powder yellow needles yellow powder yellow powder
]zo
[a]p (€0.1,CHCI,) +147.0° +106.9° +118.0° -105.0°
Molecular formula CaHxNO, CaHy30, CxHxNO, CaHxNO,
HRFAB-MS (m/z) (M+H)*
Calcd: 590.2390 402.1103 (M)* * 574.2441 590.2390
Found: 590.2398 402.1133 574.2362 590.2412
UV e M (€) 244(47,200) 244(49,000) 242(46,800) 245(40,100)
265(sh 28,000) 270(30,600) 270(29,800) 263(sh 26,400)
425(10,800) 415(11,900) 415(9,600) 415(9,200)
R (KBr) cm" 3470, 1665 3480,1670 3460, 1740 3450, 1740
LR 1642, 1590 1850, 1595 1650 1660, 1585

8 HREI-MS, M*
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Table1-6. Saptomycins A, B, C,, C,, D, E,F, G R U H D) CNMR 7 — 4 .

Position AT BY G C." D”
P 170.7s 172.3s 172.45s 172.3s 167.1s
3 112.2d 111.3d 111.3d 111.3d 109.9d
4 178.8s 179.3s 179.3s 179.83s 178.4s
4, 126.65 126.1s 126.0s 126.3s 126.6s
5 150.3s 149.7s. 149.7s 149.6s 149.7s
6 125.6d 126.6d 126.6d 126.7d 125.8d
6. 136.0s 137.1s 137.0s 137.1s 136.2s
7 181.7s 183.6s 183.5s 183.65s 181.3s
7. 132.2s 126.4s 126.1s 126.1s 131.1s
8 119.5d 140.0s '139.7s 140.5s 119.4d
9 136.7d 132.4d 132.9d 132.3d 133.6d
10 125.9d 138.4s 138.1s 138.3s 140.7 s
11 162.85 158.85s 159.7s 159.3s 159.4s
14 116.7s 115.65s 116.0s 115.9s 116.3s
12 187.7s 188.0s 188.1s 188.0s 188.0s
12 119.6s 119.2s 119.2s 119.2s 119.9s
{53 156.5s 156.4s 156.7s 156.45 156.3s
13 24.3q 24.2q 24.3q 24.2q 24.0q
14 44.9d 39.0d 39.0d 39.0d 59.1s
15 13.5q 17.6q 17.6q 17.6q 14.4q
16 68.9d 31.6t 31.6t 31.6t 61.6d
17 128.7d 125.4d 125.4d 125.4d 124.1d
18 130.1d 126.7d 126.7d 126.6d 133.4d
19 12.9q 12.9q 12.8q 12.9q 13.7q
g 67.7d 67.0d 69.8d 70.8d
2'-CH, 18.0q 17.7q 14.9q 14.7q
3! 70.3d 70.8d 76.9d 76.9d
3'-OCOCH, 170.6s 169.7s
3-OCOCH, 21.3q 20.7q
4' 58.9s 57.3%¢ 57.8s 58.0s
4-N(CHy), 36.7q 36.7q 39.3q 39.7q
4-CH, 11.0q 12.2q 13.7q 13.8q
S' 36.9 t 33.1t 41.1t 43.0t
6' 72.5d 69.9d 64.9d 64.1d
2" 77.7d 77.4d 77.7d
2"-CH, 18.6q 18.9q 18.9q
3" 71.2d 71.8d 71.7d
4" 67.7d 67.3d 67.5d
4-N(CH,), 40.4q 40.3q 40.4q
S" 28.6 t 28.41 28.7t
et O 75.4d 75.1d 75.3d

8, b)Measured at 100MHz in (3) CDCI, or (b) CDs; ppm from TMS.
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Table 1-6. (¥t %)

Position a F¥ G’ H
2 167.8s 167.4s 163.4s 167.7s
3 109.5d 110.1d 109.0d 109.7d
4 178.3s 178.9s 178.9s 178.3s
4, 126.7s 126.5s - 126.6s 126.6s
5 149.8s 149.8s 149.7s 149.8s
6 125.9d 125.3d 125.5d 125.8d
6, 136.2s 136.0s 136.2s 136.2s
7 181.3s 181.6s 181.2s 181.2s
Uy 131.1s 132.1s 131.1s 131_.38
8 119.4d 119.4d - 119.3d 119.3d
9 133.6d 136.4d 133.5d 133.8d
10 140.7s 125.9d 140.6s 139.9s
11 1569.4s 162.6s 159.4s 168.9s
: 7 e 116.3s 116.7s 116.3s 116.4s
12 188.1s 187.1s 188.3s 188.0s
12, 119.9s 119.8s 119.7s 119.9s
12, 156.3 8 156.5s 156.2s 1656.8s
12 24.0q 24.2q 24.0q 24.0q
14 57.4s 59.0s 126.45s 57.35
15 13.6q 14.3q 11.7q 13.5¢q
16 61.7d 61.4d 133.5d 61.5d
17 13.8q 123.2d 14.5q 13.7q
18 134.1d
19 13.9q
7.4 70.8d 70.8d {474
2'-CH, 14.7q 14.8q 18.2q
3' 76.9d 76.8d 72.0d
3'-OCOCH, 169.6s 169.6s 170.8s
3'-OCOCH, 20.6q 20.7q 20.9q
4' 58.0s 58.0s 63.6s
4-N(CHy), 39.7q 39.7q 37.5q
4'-CH, 13.8q 13.8q 11.7q
5 43.0t 42.91 38.2t
6' 64.1d 64.2d 70.4d
on
2"-CH,
3w
4"
4"N(0H3)2
g
6"

—

a, b)Measured at 100MHz in (@) CDClyor (b) C¢Dg; ppm from TMS.
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% 6 fi  Saptomycin ¥ o #7247

Saptomycin D UV AR M ARHEFO I/ mnE 7 57— LT 1l-hydroxy-
4H-anthracenoll,2-blpyran-4,7, 12-trione # &> = » gL, AL E
# 7 — 2 ROMBEBNENEBE CH D Pluranycin L — 7Dk L F Wik
THHIIENTFHEIAL™ . Lb L, Saptomycin D H B *3C NMR # ik U
HDETHAEBEARI PALDTF—2 &, BHMD Pluranycin Y L — 7 Dtk 2¥ & 1&.
Rig-kfF#izmLl k. £Z T, Saptonycin O HMEMIT 2 R A& 12,

6 — 1 Saptomycin A RO F & @

Saptomycin A RO F D+ ik, HREI-MS & 9D Z2h Zh Cosloo0s. Coslys
0 £H52HNT, CORER., O Pluranycin B AW BEHCEL R 3
L E 0D 7 I VHENKRE L LHE L TRW L ~, Saptomycin A B F o1H
NMR AR PAVRFEHEDVTALREREZRL, COBENRBEYSEL 2,
Saptomycin A & F OFBRBEL T ITHELR Y F L E LT, 3-H (66.28 &
& 66.53) . 6-H (68.09 e 68.08) . 8-H (67.83 B 0 T.82) « 9-H
(07.69 RO»* 67.67) ., 10-H (& 7.36) . 13~CHy (03:02) 52 hs 20L&
BUERZRTILEHE L T, a-Indomycinone®3 , SF233064 ., SS43405D65 .

B U E°®’, B -Indomycinone, Rubiflavinone C-1 B¢ (-267) . Hydramycin®®’
RALATOD, ThoOfbkdWiE. 2EOMBEIOARE VR R T M, Sapto-
nycin A RO F REINSLOBAHIEEHER, BhohfI#2E> 2 L 2 H NMR
AR PNV EDIRE ATz,

Saptomycin A @'H NMR AR 2 bW, 2OMPEAN2EO A F L E (51.45 &
¢ 61700, 2Ot V74 v by (65.50 RO 65.65) . IfE® 0-CH
JNV—7 (85.01) ROIED CH 2L —7 (62.99) D6EORFLOKZ = &
MR Eh ik, "H-'H COSY i & Y 2-hydroxy-1-methyl-3-pentenyl E % &> =
EMBAMER >R, 1T-0H & 18-H DIFEBTERGL0.5Hz2TAH V7 4 VEH DT EE
BRI krEL 1, CO7NFNVEHIE BRFWE SS21020C°2° o 267 o fil $4 & + 35§
DHAWETHIZELNDHNR AR PARPEKELEE Z 3, R o>y
FAEBOTEO—HERLE, E51, 13C MR K2V T b RABAEE T -
REZ A, 8821020C (6130.4 d; 6 125.6 d; 068.8 d; 6411.9 d; 013.3 9
012.7 q@) wHtL Saptomycin A (6 130.1 d; 6128.7 d; 668.9 d; o644.9 d

» 013.5q; 612.9 @) LHEBURBHIMEER O LELRL &,
Saptomycin F @2 IS4 O MBEMIFIEE L LCH ROI3C 2D NMR ¥ — & o
BITIC & 04T o %, 'HNMR RO 'H-H COSY RROBR X VMBL LTy 4R E
MUK (Ji7,46 = 11,0 Hz) T& % 1,2-dihydroxy-1-methyl-3-pentenyl & & 3




Wik, 1, 2-epoxy-l-methyl-3-pentenyl ¥ #H ot 3 = & NEES N, 'H &
r 1PCNMR W BT D16 DIL%E> 7 b (644,26 / 6 c61.4) & 14,16-di-
hydroxyl {t & T & % PD121, 2227 W B 3 162D (L2 7 h (0 ud.86 /
6cT71.7) EXRECEELD, 14, 16-epoxy It TH 3 Pluramycin A'® @ {k % >
7 b (0r4.15/ 6c61l.7) & &< —FL t, LED#ER Kb, Saptomycin A &
v F oEERENREN ll—hydr‘oxy—S—methyl—Z—(Z-hydroxy—l—methyl-3—(2)-
pentenyl)-4H-anthraceno(l, 2-blpyran-4,7, 12-trione % ¢ 11-hydroxy-5-
methyl—Z-(l,Z-epoxy—l-methyl-3-(@)—pentenyl)—4H—anthraceno[1.2-b]pyran—

4,7,12-trione EBREL I,

Saptomycin A

Saptomycin F |




6 —2 Saptomycin B, Cy RU C, D& @i

HRFAB-MS & © Saptomycin B, C; RV C, @4 FXix, Z2hZh CarHsoNo0o,
Ca1Hs2N209  CaslsaN201o EH5E X2 BN, 5, ZhZho 13C NMR A~ 2
PADBIT L DB EH W HBELAFTDY 7+ (6XC-CHs, 4XN-CHs, 3X
nethylene, 8Xmethine, 5X-CH=, 11X C=, 3X (=0, 1Xquaternary carbon) %
AWz, Saptomycin Co BELWE 7L F AL ERRLEDLIhI2EDY Y F L P52
fz (C-CHs, C=0) o T OH R, Saptomycin B, C; B C, REEMH CHEEME D
BWI & ZmL &k, Saptomycin C; @ 'H NMR A% b Ak, Kidamycin??®’ .
Hedamycin”?’ | Rubiflavins®” @ 'H NMR AR M L E P OEKERL. = h
HOART PLVDEVR, OMBEHIO Y VI L c0irTAD LR, —F.
Saptomycin B k. ® & D26 D fISHE & % v T, Kidamycin @6~ i ® 37 (& i B
RUEATSH S Isokidamycin?® ELIEHICEW HNMR ARI PARE 2, &5
i, Saptomycin C, @ *H NMR A-X2Z bV & Pluramycin A B ¢ Neoplura-
nycin'® D2 RO 7 Fran X cHBI LR RL I, Saptomycin B, C; RO
Co D2 ORI D "H RCICNMR CBB B3V 7 F AR ho3Eoiay
By RBOWMEBEEZR O EERL LI LS, HENKRIVEEHESL TV 7
I/ # N.N-dimethylvancosamine AW D AB VRSB 2 Z ENTAH L h =, & 1.
MO OMEE H RUI3C NMR B B & DBEMOBEELEYICBV
'C%D%?’L'CL\?”&D?%%’G&&%)C2:7’3”)375\&:7‘;07‘:0

2 ORI OMERER., E& LT Saptomycin C; 2HVAEFTHy 7Y v Y
RBRIZ &> TIT> %, 'H NMR KB AMHT 2OV T FANDODBHEPEYDET
&N, 02.86(14-H) o7 b vk, 62.53(16-Ha)y 6 2.70(16-Hy) BT &
1.44(15-H3) A FABREED Y TV YT LTWVBZ L, 65.41(17-H) RO & 5.55
(18-H) D2ADAV 74 v 7R UYRBEVRAYZY Y ZLTOBIEH, &5
W 65.41(17-H) o7 b Yk 62.53(16-H.). 62.70(16-Hy) D2MED T 1 | ¥
€. 05.55(18-H) @7 m b iz 61.59(19-Hs) OAFAEE DY FY VI LT
WOHZ EBRRL Ak, k., 62.53(16-H,) & 62.70(16-Hp) @7 12 b Vit 14.2
HZT AW T Y P LTIk sy, Sxididn PR oo BRL %,
REofR2ELH3E, C-14 £ C-19 % T 025 fI84 1k l-methyl-3-
pentenyl EE2HR L T332 en@HShk, LML, 17-H'% 18-H oF L v
Tv7nrrvoMoEaERE 17-H & N, N-dinethylvancosamine @ 6§~ -H o
77‘»;&5&5;‘;&;1}3@@:7@5: EWMTERbolk, ThixtL. Saptomycin B
D 'HNMR A% bW 55.42(17-H) RO 05.58(18-N)p v 7+ Ao
TANELBECBWERBZ L EDIT-H & 18-H OB AEM 109z e L.
> i P S VES D DMFEEWRL CBREL R, MEOHKR LD Saptomycin B, C




BRY Co CBWOHRBLR2HOMHOHMBELrBREL -, 2oL Vg Ml=G

™Yo
Fig. 1-5. Saptomycins B, C; & v* Co O 2 (MRS DHELE.
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Saptomycin By Ci1 R C2 @ UV AX 2% hLiz Saptomycin A, F @ b @ &
MOBERERTIELDIBET7 77— LCRL, Pluranycin B4 T & ¢
165 TS ll-hydroxy-4H-anthraceno[1, 2-blpyran-4, 7, 12-trione % ¥ &l
EEBMCTMRL &, & 5, Saptomycin By C1 B Ca @ '‘H NMR A2 b A
B ZOBRODERERAEP/FEHM ST BV IF L LT 3-H(86.27,66.26 RO &
6.24). 6-H(567.99,87.96 ¢ 67.96) RO 9-H(68.43, 6 8.31 BV o 8.25)
2L lke SNHLDYTF NG, IBEAYD Pluramycin RO {LSM THEH &
hond C-8 e C-10 L C-C CHRALTVI2HEO? IV BOEES T L
126

(-8 ZWHEBL TWS7 I ¥, angolosamine & Saptomycin B. C: RO Cs
O 'HERT PCNR EBOTRIERLESHPRLE, CO73I )BT W%
&, hedamycin THMEKHF AL, 'H RO '*CNMR 0F—%2 %, —HOH
Bole VI FNVEBOTHENTHI LD, THEE., THREL D Heda-
nycin BETHR SN D angolosamine L L EETH B L hEL 12,

C-10 Db 5 —f@dD 7 I ) $ N, N-dimethylvancosamine Efzit. NMR o #& 3¢
& D Saptomycin B, Ci RO C: ZhZPhTRE>EEBEYPROZLENEM
oo W, 'HNMR WBWT 5 -Hay, 5 -Hb BRO* 6’ -H B+ 2° -H By 3
H oA EHE. Saptonycin B (J2’ -5’ =1.0Hz, Js’ a-6’ =11.5Hz, Js’ s
-6 =3.0Hz). Saptomycin Ci (J2’ -5’ <1.0Hz, Js’ a-o’ =6.THz, Js’ -8’ =
3. 1Hz) R U Saptomycin Cz (J2’ -s’ =4.5Hz, Js’ a-g’ =8, THzZ  Jat shan™=
3. 1Hz) CHAMEL B W EINL =, Saptomycin Ci & C: DA EHO K T B WIE.
(-3 @ -0H & -0Ac EOBVWOAKEIDEL B EREZIL, THEREO
ZIEbHE->TWIHDLFME N, Saptonycin Ciy Ca OHBEHM S k. 'H NMR
AR PVEBH DBV T FLOERY RS OEDHREBERPE 232 LR T &
ok, LdL, BT 3 &5, IDEMBEARI b LE2 L 23 Sapto-
nycin D RO¥ E WBOWTHFHEEEHOERFTC LD C-3° £ Acetyl {Lizfk 3
BV Y VO RBEOAENEL, LPCEThEThOTKRELHS AL~
(BTH) , OB LroBE LD Saptonycin Civ Cz ZhZh o N, N-di-
nethylvancosamine M O MEFP RE L k., T, ZAZPhOBEDOMEL T I
P WT, Saptomycin C2 #Z|E T, A X/ — L, EEBAETZZ Lzt b
Saptomycin C: % M L L %=, Saptomycin B ik Saptomycin C:1 @ C-6’ ¢
FERBRMGBCTH S L% Isokidamycin £ D 'H RT '°C NMR O 5 — & o 3% i
el 3 DEEBA L %2, Kidamycin RO Isokidamycin @ 'H NMR ¥ — & 1%
N,N-dimethylvancosamine & BT 6° -H, 4° -CHs. 2’ -H DAILZE Y 7 b R
Wh R > 2EERLTWw3 7Y [Kidamycin (55.40, 6 0.77 RO & 4.07),




Isokidamycin (04.83,61.21 B¢ 63.83)], —FH. Saptomycin B RO (4 K
2VWTbIhe LS —HLEERE2E 2~ [Saptonycin Cy (55.4380.72 B O

64.04), Saptomycin B (6 4.95, 61.23 R 03.87 ], 5, 13C NMR & B
it % Kidamycin B U Isokidamycin O ARBOZEVWIC L A2 7 F DE WD
C-6" + 4° -CHs. C-5" THAMEW R Eh %72 [Kidamycin (669.5, 6 12.3 B o
33.6), Isokidamycin (672.3,610.9 R®*637.0)], R4 Saptomycin B. C4
bHHERILFE Y7 P OBEVEIRL 2 [Saptomycin €, (569.9, &12.2 RO

0 33.1), Saptomycin B (872.5, 611.0 Ro® 636.9) ], LED#E LD Sapto
mycin B, C1 RO C, ODHMEBELX2UTOLICHREL £,




Saptomycin B

Saptomycin C;,

N(CH),

Saptomycin C,



6 — 3 Saptomycin D, E. G RO H o# & @it

Saptomycin Dy E. G RO H @4 FXi&, HRFAB-MS 2 <=% b kD ZhZh
CasHs7NOe, CssHssNOe. CssHssNOs B 7' CssHssNOs cE5z5htz, Zhs 09y F
A& Saptomycin Dy Ev G RO H M EEAI D Pluramycin LS L Tk,
Ankinomycin KW B H 5 TW S mono-C-aminoglycosyl {L& T & % 7 M %
iR U TR

Saptomycin D RO E OBERER., T LT '‘H R '°C NMR OB # i\ L
THTi% 2 Iz, Saptomycin Dy B @ 'H NMR AR %Z b C-2 20 QISEE S D o ¥
FVEROTHFRECIO—=HERL Ik, W2 H-8 £ H-9 ® AB A4 7DAL Y
Y AT h(Js-9=7.9Hz) ik, C-8 fZ D angolosamine ® &K% L % Ankinomycin % A
TOBRBRANOFHZ G5 2 2, '°C NMR KB WT C-8 L2 7 b (5119, 4)
bIOFHEEXF L, ZOMDIBET 7 —8H>D *H, '°C NMR 22 b AL
O fEE &, "H-"H COSY, '°C-'H HETCOR R ¢ long range ‘°C-'H HETCOR & i
SDHELLE, =/, ZThHDURT NMR ARZ AL B S H A~ 2 PATF—2
C-2 ORMHFBHrOMBE DV THHERE Lk, CORBELDEIL DB I,
Saptomycin D #% Pluramycin A, Saptomycin F *H U Z & EE® 1,2-epoxy
-1-methyl-3-pentenyl # (Ji7-16=11.2Hz) %> Z &, Saptomycin E # Epoxy
kidamycin™® THShTWw3 1,2-epoxy-l-methyl ¥ EoZ %R L . mi
T D epoxide DI FEEIR C-15 M2 methyl D '°C NMR W B W 32 o
ZMCRDBREL &, C-15 LD methyl # & Hedamycin % Ankinomycin @ & 3
W cis RDBEMN14ppnDEX* FFT O L, Altromycin @ & 5 %= trans & o
SEX 19ppnDEERT Z EARAM S TW37%, Saptonycin D B £ & 5w
COEEZhEFhSI4.4R V6 13.6% T L&D, cls BB L,

Saptomycin G @ 'H ¥ '°C NMR A< %Z b ik, Saptomycin D, E & @
BHo C-2 oM DHEW®EED R, Saptonycin ¢ OB ERABOE R k
THBREhTVS, ZORREL Tk, EOHRKEE(C-14, 6c126.4), 2D
methyl # (C-15, 8 c11.7; 6 ul.52 s / C-17, 6 cl4.5; & ul.57 d). # L T1#
D CH £ (C-16, 0 c133.5; 6 u7.38 Q)T o, L2 7 MY EHEEER QA
& Kidamycin 3 ¢*« Neopluramycin DRFEOTRTEFNRLDEE L —FL =1
G MED#ER LD Saptomycin G @26z ® 84 Kidamycin' Neopluramycin
K E o l-methyl-1-propenyl HEEBEL 2, 5L, YHBEBREOWVWT
&\ NOESY &~ % ML & DI E LT D2 D nethyl H O NOE &
@Uéh%n’l}:b‘%bﬂﬁf)\}:tﬁoho

Saptomycin D, E, G i& 'H ¥ iz *°C NMR AR % LB LD HELR C
10 fEe ¢c-C TRALTWS 3’ -0-acetyl-N,N-dimethylvancosamine ®# &> =




rR@AD» o, FRMEDOKE K, Pluramycin A. Neopluramycin W B WTH S5 h T
Wb, COWMOUFERER, BAEROBRF LD chair forn L E= L 1
(Js* s=e" =ca. 10.0Hz, Jg* v =¢2.8.20z; J2” -37 =ca.b5.2Hz), & 5 WM
EREHEOVTR, BTHECBOTRR 3,

Saptomycin H W fth @ Saptomycin ¥ &R H B 13C NMR R <= ¥ VO R
#r & D Saptomycin E @ 3’ -0-acetyl-N,N-dimethylvancosamine @ §’ iz D 3 1&
RERMAETHDSIZ ENEFE L Sh iz, Saptonycin H & B @6’ = 'H NMR D 1k
27 PRU H-'H BAZHOLBEMS YO Y ARBEOLE ML = L &
[Saptomycin B (06’ -u=4.95, J,’ -3’ =1.0Hz, J5 gee. =11 560 s ie”
=3.0Hz) Saptomycin H (8¢’ -x=5.14, Jo’ -3’ <1.0Hz, Ju " ua” ST006HE;
PR e P T
¢ HIC, Saptomycin H & E & NOESY ARZ b AR BWTEAR - 2E T L.
REEHOEE OMMPL T HREYREL L, ZACDVTLEMILS 785
BT3B,

MEDKER LD Saptomycin D, E. G RO H OB U TOL 5 KT L 12,

% 8. Saptomycin A~H OB OREEIT b » o b M. Pluramycin o
ftahe DEYENLTBEN Y EE T3 L Saptonycin OB EEL . + T
FMICHRE & hTwd Kidamycin?® | Hedamycin?” rRiEHRGIEES & 3 4
DEFEIHh B,




Saptomycin D

Saptomycin E

HyC

Saptomycin G

Saptomycin H



% 7 Hi Saptomycin ¥{® N,N-dimethylvancosamine 54y @ ¥ 2 #7

Saptomycin M OBEBN C B VT C-10 £z C-C AL Tw 3 N, N-di-
nethylvancosamine O VEHER K E AN X -~V e B2 EREME K o 2,
Ak, (I) Saptomycin Cay Dy B, 6 ®8% —¥, (1) Saptomycin C:
A% —r, () Saptomycin B @ 8% — >, (V) Saptomycin H @ /8% — ¥
THdo LRI —VWEBOTY LD Acetyl HoBEHEOEEBICMEL. 6 1
ODUBEEDOEY., NREONEBEOEEEREAD ShE, Zhbdostit.
ththofta®HT B % N N-dinethylvancosamineZ 4 @ ‘H NMR W& B8 3 7
nhYHOBEER. WFIWK NOESYARZ hAL W EDREht NOE LD FFote,
Saptomycin B, Ciy C2 RE6 -2 BT %EZ &>, N,N-dimethylvanco-
samine H X DA, MEDEVEAD LR, Tho3taWiE., X511 C-8 MK
angolosamine 2% C-C THALTHEH, 'HNMR BB ALV FALDELRD & ¥ Hh
5, Saptomycin B & (i1 Y DHET (-6 OYHBRBOLTIHLL -EMEETDH 3
CELERBEMOKRE 25 chair form ONHBRE®Y L3232 ERNEI EH - o 2,
—7. 0 RO C: ONAFEECHEL T, 3 L0 Acetyl EoEHEOEEI k
D UBBREOEARFHI ALY, IVHBRRNRE 2832 R TEhho b,
Furukawa & % Hedamycin ¥ O*W& Kidamycin O#EHE L b N,N-dimethyl-
vancosamine ¥ @ '°C NMR D{tE L 7 B BV F F AR LD Acetyl
CELDKRESERTIZE2AD, YHBREOLLEZTRELEDOD, AL
BHCED RGN BRI HRERERTICR, Ebhho k™,

— 7%+ Saptomycin D, E. G & C-8 f£® angolosamine MRE L -HRE TS 3
C& &Y N N-dimethylvancosamine @ 'H NMR W B W 3V ZVF AR L ¢ = &
N, ZZT, ThoDdBRNEBEDSH o Saptonycin D RO E 2w T
Deacetyl ft 2 A, FET A X/ — A HCHBRMEBRTI LI BEEEN
KR bh kit &4 (Deacetylsaptomycin D B BE)&. '°C By 'H NMR DIAOR
NOESY 2R 7 MV @l % 47 - %=, Deacetylsaptomycin D 1& FAB-MS 3 ¢* 1 HR
FAB-MS & b 4 F &573, % F3t CssHssNOs E5z2zbhk, IR AT b LIL,
Saptomycin D K R 5 h 21745cn 'O 7 FAHBEROBWA Y PR, KEL TH
D "0 RT 'HNMR ARZ M b, B Acetyl BB I ok I L BFRL A,
N.N-dimethylvancosamine #4 D2 Y 7 M id B Acetyl D& ‘TR T & & W
ABREETRL ~,

a) 'HNMR & B B3 &1L

2”7 -H(-0.44ppm), 3~ -H(-2.05ppm), 5 -H.(+0.45ppm), 5 -H,(-0. 19ppn),

6 ~H(-0.06ppm), 2~ -CHs (-0.02ppm), 4  -CHs(-0.21ppm), 4~ -N(CHs) s

(-0. 46ppm)




b) °C NMR W B 5% 1t

c-2~ (-1.8ppm), C-3 7 (-5.7ppm), C-5" (-5.9ppm), C-§ " (+3. 2ppm), 2~ -

CHs (+2. Tppm), 4~ -CHs (-0. 5ppm), 4~ ~N(CHs) 2 (-2. Tppm)

Furukawa HO®WEC L D &7 " | Kidamycin & O Isokidamycin @ Acetyl 1t
BT Kidamycin & Saptomycin D & E# N,N-dimethylvancoamine 4 @
0 R 'HNMR AR P A DIEEYY PeAEREERLELD D, Iso-
kidamycin @M @ Acetyl (LI BREDOIEL 7 VOB LATE kb o -,
Kidamycin @ Acetyl {tWW B 51t > 7 b D% {kik, Saptomycin D wH 1 3
Deacetyl {tE B ERN DR » &5 2 1=,

a) 'H NMR WB 3%t

2" -H(+0.25ppm), 3~ -H(+1.85ppm), 6 " -H(-0.02ppm), 2 -CHs(-0.08ppn),
4~ -CHs (+0. 22ppm), 4~ -N(CHs) 2 (+0. 04ppm)
b) '3C NMR W B} 3% (L

C-27 (+3.0ppm), C-3~ (+4.9ppm), C-4 " (+0.5ppm), C-5 " (+8.4ppm), C-6"
(-4.7ppm), 27 -CHs(-2.9ppm), 4~ -CHs(+1.5ppm), 4~ -N(CHs)2(+2. 3ppm)
('°C-'H HETCOR ®EBWw & C-3" & C-6° DIFBRBXCIHR>TVWERZ & PiED
K EE
COMWH LY. Saptomycin D RO BIE{ AW BT N, N-dinethylvanco-
samine #H D3~ AL D Acetyl HOAFBI U UREOEL 25 &R T2 L 2R
Shy, —7H., 6" MNUGREBEMETSH D Isokidanycin 3 LD Acetyl E o
FRERPIGRECHKE?»E xR0zt ®mlbk, 2OZ L&D, Saptonycin B 3
O HRBRRALUIGEES2R>Z ERE2RE LAk,

N.N-dimethylvancosamine &4 ® Sr B EE O sk E ik, NOESY LB Xz, 'H
NMR 2AXZ b 'H-'H B EHE D EWCFT >k, Saptomycin D BT
67 -H i 57 -Ha W 5" -Hy & ABX AV VATFATAYTYVYZLTED.
BEEBW Js a6’ =10.1Hz. Js " b-¢ =3.1Hz 2R T LY, 6°-H & 5~
He B7F v V-7F v LOBK, 6 -H & 5 -Ho B7F v Aoz by
TAVOBIRTH I EMNTERE, 2°-H & 37 -H OBEERE Ja~ -5~ =5.2
iz 2R Lk, Thbo 7o b vBOKSERR Altronycin @ N, N-dimethyl -
vancosamine HH O A ERCHEHCEVWHELFL L™, & 51, NOESY £B o
BRI, Saptomycin D & Altromycin @ N,N-di-methylvancosamine 4y @ 7 &
REOBYUME 2 XL &, NOESY BRI BV T 2° ~CHay 47 -N(CHs)as 67 -H o
B 1,3,5-triaxial cross peak X@ABBH, 5" -Hay 3 -H ORI 1,3-di-
3Xial cross peak MBZE hik, ChbOHEH»S, Saptomycin D @ N, N-di-
nethylvancosamine 4> & Altromycin & R4, chair form O T {EEE & &=




L &z, —7 . Deacetylsaptomycin D WHB Wk 6" -H it 5 -H. B 5°
“Ho & Js a6 =T.3Hz, Js " v-0 =6.1Hz OEESEHEPRL. 2" -H & 3° -H
OREGEME J2 7 -9 7 =2.8Hz BRL &, NOESY A% b b1k, NOE A 27
-H/3" -H M. 2° -CHs, /6" -H M. 5° -H.,/6" -H BI. 5 -Hs/ 6" -H Bl. 2L
T3 -H/4" -CHs MO BHh L, ZOEWR, Kidanycin®> . Hedamycin’?
RO Ankinomycin™® R Y rRUEHTHI L k H Deacetylsaptomycin D &
B+ & N, N-dimethylvancosamine % O T A E Bk, boat form I ¢ =412 ik
EESh TV twist form Y HBETHBILREL 2, HEOENS Fig.
1-6 Ci”ndo MEDHR® LD B L, Saptomycin D @ N,N-dimethyl-
vancosamine ¥k chair form O HEE® £ ), Deacetyl LI & 1 ¥ 6 F B
DEALZHFD T IWCILEEREDA boat form WIEWHEKE(L TR ERTE R,
Saptomycin B BT G X WTDH N,N-dimethylvancosamine 4y ik Saptomycin
D ERUUBEERZEDZ EN NMR E2DARY VL F—X L N@ADohkhkd,
[Fl Bk 76 = F I BT Saptomycin E @ Deacetyl {t#% 47, Deacetylsaptomycin
E @ N,N-dimethylvancosamine #4r & Deacetylsaptomycin D & [A# % ¥ & B &
2EDT LML LA, ZOZEED, WERDE W EDEE Deacetyl {t
BfTbiahro kb DD, Saptomycin 6 EEVWCTHLRBREIEARELSLRE S 3 B
DEHES R T,




Fig. 1-6. Saptomycin D & o~ Deacetylsaptomycin D i~ 8} 3 N,N-
dimethylvancosamine @ 7 fdtiiE |
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Saptomycin H W6 —3 W@ X% & 5 &, Saptomycin E @ (-6’ & 37 (& &
BHETHDH T ENTREh Lk, Saptomycin H o N,N-dimethylvancosamine 4%
OuAEEORER, Saptonycin E & @ NOESY EEIE . 'H NMR A~ % |
ro H-'H HEERORER D L WXiTFo 2, Saptomycin H W B WT 6 -H it
Bl AP TR 5 - B Je T wceT 2108020 J b-¢ <2.0Hz DB EEH® T
Le 2 =H & 3" -H o#ESERE Je " s T <1.0Hz%® " L =, NOESY LRIZB WL
T 4" -CHsy 27 -H, 6" -H ©fi 1,3,5-triaxial cross peak NIED S5 h,

4" -CHs /3" -H MEW 27 -H 3" -H Bl NOE #» 2o, UEFEOER ;b
Saptomycin H @ N,N-dimethylvancosamine #4 . Saptomycin E & iZi& - = &
L1704 AT ERER EDEREL 12, LED#HER®Z, Fig. 1-7 R T,

Fig. 1-7. So)aplztomycg-E RUH G:#if% N,N- dimethylvancosamine
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Saptomycin E. H. Deacetylsaptomycin E o N.N-dimethylvancosamine #5%r @
g dh ThENIET S Saptomycin C,, B, C:r @ N

HHyOEEZ Fig. 1-8 KRT I5CB-REL £,

N-dimethylvancosamine

Fig. 1-8. Saptomycin B, C;{ XU C, (28 3 N.N-dimethylvancosamine @ 37 {4k 7.
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% 8 fi
Saptomycin D MIAPEEIHIE, MIEBIE Y O CHBEIZER R L .

B8l

Saptomycin ¥ @ 4 8 1% #

Saptomycin ¥{ o 7 & 1% #
Saptomycin A ~ G ¥ Oz Deacetylsaptomycin D . E & MIC (minimal

inhibitory concentration) #% Table 1-7 iR, Saptomycin H WG & N &
polele®d MIC ORENRTE Lo, EREL L T, Saptomycin ¥+ XTI &
h MM X R4k (recombination deficient strain) Bacillus subtilis M45 o
ERREES N, k. ABKDBZ L Saptonycin D D & I8 B £

Saccharomyces cerevisiae D& EF®HEL 1,

Table 1-7. Saptomycin ¥ O H F 5.

Test organisms MIC (pg/mil)
. A B C, C, D B F G Deacetyl-D Deacetyl-E
Bacillus subtilis M45 (Rec™)* 313 125 3.13 6.4 0.4 0.2 1.6 3.2 0.4 0.2
B. subtilis H17 (Rec") >100 50 25 12.5 3.2 125 >100 100 125 6.3
Staphylococcus aureus >100 >100 >100 25 1.6 6.3 25 50 1.6 5.2
JCM 2151
S. epidermidis JCM2414 >100 50 100 25 3.2 >100 6.3 25 6.3 6.3
Micrococcus luteus JCM1464 50 >100 >100 3.2 1.6 0.8 >100 125 1.6 0.4
Escherichia coli JCM1649 >100 >100 >100 >100 >100 >100 >100 >100 >100 >100
Klebsiella pneumoniae >100 >100 >100 >100 >100 >100 >100 >100 >100 >100
JCM1662
Proteus vulgaris JCM1668 >100  >100 >100 >100 >100 >100 >100 >100 100 >100
Xanthomonas maltophilia 50 50 25 12.5 3.2 >100 >100 >100 50 25
JCM1975
Salmonella typhimurium >100 >100 6.25 125 1.6 0.8 >100 100 3.2 0.4
TA1535
Candida albicans JCM1542  >100 >100 >100 >100 100 >100 >100 >100 >100 >100
Saocharomyces cerevisiae >100 >100 >100 >100 6.3 >100 >100 >100 50 >100

___JCM1499

3 Recombination deficient.




8 —2 Saptomycin ¥ o #f fa p& &= 1 4

Saptomycin A ~ H 3 O*i&& Deacetylsaptomycin D , E @ in vitro A jdaPE &
wtE® MIT (microculture tetrazolium)#¥ i & D43 L. 509 1 5 fH = 1 14
(ICso)fEZ T E Y PETRY =, Saptomycin A LA DIEEHERESEBCHKAEL
rEEZ T L k., . Saptomycin D. E, H. Deacetylsaptomycin D RO B i
mWEEE R L &,

Table 1-8. Saptomycin % In vitro K1 s Erig 4 .

IC g value (ng/ml)

Celllines A B C, 578 D E P G H Deacetyl-D Deacetyl-E
>100 3.4 0.30 0.32 0.035 0.042 146474 0.11 0.025 0.0043 0.0087
(Leukemia)
Meth-A ND ND ND 0.43 0.12 0.047 3.4 0.58 0.032 0.053 0.028
(Fibrosarcoma)
100 95 0.85 0.52 0.075 0.058 24  0.69 0.035 0.020 0.032
(Lung carcinoma) '
>100 13 >1.0 0.46 0.10 0.11 25 073 0.049 0.051 0.032
(Lung carcinoma)
MKN45 100 53 0.48 0.33 0.047 0.042 1.9 0.14 0.020 0.018 0.012
(Gastric carcinoma) :
MKN74 >100 6.0 0.85 0.54 0.064 0.079 25 0.20 0.036 0.036 0.029
(Gastric carcinoma)
SW48 >100 6.0 057 0.91 0.069 0.052 1.9 021  0.024 0.023 0.019
(Colorectal carcinoma)
80 56 0.51 0.67 0.057 0.052 2.3 0.11 0.021 0.020 0.012

(Colorectal carcinoma)

120hr culture in RPMI1640 10%FBS, MTT assay, IC. value was calculated with Probit's method.
ND: not determind




8 —3 Saptomycin ¥ o 4 JF 85 1%
NUVARBREBRART X — P v Ao EH M % AW Saptomycin g
@mﬁ%ﬁﬁmomr%ﬁbhoMTK&ﬁLtE%mw\vvxﬁwu%ﬁ%
¥R T

M A
Meth A BiHENIE (~w 2)
P388 B Ifi JK" CRigrea )
VA AffE (LL) (= w 2)
Colon 26 #BE (~ v )
Bl6 E & A& gt B 5
MKN45 & J& CR-ED
WiDr X5 & (& D

e
CDF4
CDF4
BDF 4
CDF4

A

C57/b

Z=h’
Z=p"

YOA
92

ip-ip B REPN RS HE B RE 9 8 5

sc-ip: M TRHEBRERNE S

8—3—1 Meth A HE~ Y 2+ 2 43 =

Saptomycin A ~ @ Deacetylsaptomycin D. E @ Meth A HESY 2
MR % ip-ip RCTHE L E&EE% Table 1-9 WAL &, Saptomycin A,
BREYT G 2WTRIEHEMN R v, BDOVRTFT DL DTH - M, Saptomycin
Civ Cov Dy B, F B U Deacetylsaptomycin D, E REBY 2ACEGAME LY T L

R

% 5 R
ip-ip
ip-ip
ip=ig
ip-ip
ip-ip
80+

Sv~1D

Table 1-9. Saptomycin FDMeth A (254 3 IEGRY R,

] T/C (%)

Dose(mg/kg) A B G & D E F G Deacetyl-D Deacetyl-E
50.0 110 . : : : - 151 - - :
20.0 3 . " . - >192 - 123 - 83
10.0 - 108 177 ; - >196 - 115 . >187
‘5.0 - 100 185 >196 - 127 - 123 - 183
25 - 100 177 >196 - 104 - 112 - =
2.0 - - - - >215 - - - 4185 -
125 - 92 - 208 >193 - - . - - 107
1.0 - - - - 192 - - - 123 -
0.6 - - % 193 ‘ . . . i =
0.5 . . . - 123 . - - 108 .
el 058 3 . : - 108 . - - 92 -

N

Six mice (CDF,, female) were inoculated ip with 1x10° Meth-A cells on day 0. Each sample dissolved in”

- CHOH - PBS(-) (1:9) was édministered iponday 1 - 4. Theincrease in life span was indicated as T/C (%).




8—3—2 P38 HE~ Y RT3 dr g B

Saptomycin C4, Co. D, E RO Deacetylsaptomycin D @ P388 #Hig < » 2 1=
HTOEMHRE ip-ip RCHFL L (Table 1-10) o Saptomycin Cy;, C, BT
Rl B30 T/C A R L gy

Table 1-10. Saptomycin ${?P388 i1  JEA%H -

T/C (%)
Dose(mg/kg) C, C, D E Deacetyl-D
15.0 i : " 125 .
50 129 129 113 : 78
25 129 129 113 . 100
1.25 107 114 100 " 100
0.63 114 129 106 ! 100

Six mice (CDF,, female) were inoculated ip with 1x10° P388 cells on day 0. Each sample dissolved in
CH;OH - PBS(-) (1 :9) was administered iponday 1-4. Theincreasein life'span was indicated as T/C (%).

8 —8—3 Saptomycin D DEBYVARBREERCK T 3T fr gy
Meth A DACBOTHLBVESESRL ~ Saptomycin D & 2w T P388, LL.

Colon 26 X ©* Bl§ DB UV A EHBRCH T A8 E® ip-ip RCBEHLE, =
DiER*%E Table 1-11 R T,

Table 1-11. Saptomycin D OHEEIHFYE: .

\_‘

| T/C (%)

. _Dose(mgrkg) __ P3gs LL Colon 26 B16

20 133 131 107 .97
1.0 107 131 i o 121

.05 107 94 107 110

- 025 107 94 110 118

~ch sample dissolved in GH,OH - PBS() (1 :9) was administored iponday 1, 4and 7. The increase in fife span
Wesindicated as T/C (%),




8—=38—4

Fig. 1-9. MKNASICH ¥ % Saptomycin DO BSREMMEIZIE

Relative growth rate

4

[ —e— Control £
——0— MMC 4mg/kg /
| —O— ADM 6mg/kg )
--A-- SP-D 7.5mg/kg ' A
— ¥ ./ > . .
" a
st
7 540/-'/”&
b/OKA ..... =
s O\ /
O——0O
1 | 1 ] 1 l . !

Days after first administration

MMC= Mitomycin C
ADM= Adriamycin
ACR= Aclacinomycin A
SP-D=SaptomycinD

Fig.1-10. WiDrlC?\]‘T%Sap_tomycin D IRFEIM I Zh B

10

Relative growth rate

8

et

—@— Control

| —O— ACR 15mg/kg
— —0O— ADM 4mgl/kg
- -+ A-- SP-D 15mg/kg

4
= / .
&5 — .'A.“.
/8-—0
1 l 1 l i l 1 l 1 l
0 o 10 106 20 25

Day after first administration

..60_

Saptomycin D ® b N EFIES (MKNAS, WiDr) W3 S T NE B E

MKN45., WiDr W xf9 % Saptomycin D DEMBEMHEHEL, T—F v 2% Aun
o sc-ip DRTHEEF L 2, #E% Fig. 1-9. 1-10 iR 7,
Adriamycin, Aclacinomycin A LR UEEOIMEIEH % 7 L ol

Saptomycin D &



% 9 i Saptomycin D BI# L &4 D Acyl LFEEEW B DI 0EEE %
Saptomycin D 3 ' W B L % Deacetylsaptomycin ZIR¥E L TS5HED Acyl
b EEP B L, TOMBEHEEM-EL B L -,

9—1 Acyl {tFHEFEDFH

Saptomycin D & Saptomycin D % A & — VR TR BT A2 b iw ki
2 b N iz Deacetylsaptomycin D # ¥ & L T, vy VU, MOKEERE. kS
REA VE, BABMBEY ZThPhRISE 32 L0t D. 11-0-acetyl sapto-
mycin Dy 11-0O-propionyl saptomycin D. Deacetyl-3 ", 11-0-dipropionyl
saptomycin D, 11-0-butyryl saptomycin D, Deacetyl-3~ , 11-0-dibutyry]l
saptomycin D O5fE{t ¥ » 8 -,

Ri=CH,sCO Ro=H Saptomycin D
1= Ro=H Deacetylsaptomycin D
Ri= CH;CO R, = CH,CO 11-O-acetyl saptomycin D
Ri= CH;cO Rz = CH3CH,CO 11-O-proplonyl saptomycin D
Rt = CH3CH,CO Rz = CH3CH,CO Deacetyl-3',11-O-diproplonylsaptomycin D
Ri= CH;CO Rz = CH3CH,CH,CO  11-O-butyryl saptomycin D

Ri = CH3CH,CH,CO

Rz = CH3CH,CH,CO

Deacetyl-3’,11-0—dlbutyryl saptomycin D




9—2 Acyl L& E o M fa pE & iE 1

AL 2 Acyl {LEE

W%%mfanWOmwﬁ%éﬁ%&ﬁbﬁ R

Table 1-12 W/R$, propionyl #H % 3"~

I EA LD OMRBE LB WIES S

mibas
Table 1-12. Saptomycin D AcyMtESEALD In vitro MBI REEIE M |
IC & value (ng/ml)
Celllines 3'-0O- Ac Pr Ac Bu Ac Ac H
11-O- Ac Pr Pr Bu Bu H H
P388 17.9 7.2 30.6 11.8 19.0 35.0 4.3
(Leukemia) '
Meth A 134.2 96.8 147.5 260.0 143.6 120.0 53.0
(Fibrosarcoma)
A549 40.6 14.6 514 44.9 35.4 75.0 20.0
(Lung carcinoma)
PC-3 38.9 15.9 41.9 36.4 35.3 100.0 51.0
(Lung carcinoma)
MKN45 14.6 9.5 31.1 16.0 14.1 47.0 18.0
(Gastric carcinoma)
MKN74 43.0 26.2 105.3 51.6 53.8 64.0 36.0
(Gastric carcinoma)
SW48 42.6 15.9 47.9 32.5 26.3 69.0 23.0
(Colorectal carcinoma)
WiDr 30.7 14.8 143.1 269.5 34.6 57.0 20.0

(Colorectal carcinoma)

120hr culture in RPMI1640 10%FBS, MTT assay, IC,value was calculated with Probit' s method.
Ac=CH,CO- Pr=CH,CH,CO- Bu=CH sCH,CH,CO-




9—3 Acyl {tFHEAED P38 ¥ 1z Meth A BT Y 2T B TG R

Acyl {EFH AL D P388 I ¥ iz Meth A KXt T MR 2L & (Table 1-
83 iP388 Kﬁbfﬁéf@{t%%fﬁ?ﬂi%'@&of:fﬁ\ Meth A Xt L Tk,
Deacetyl-3 ™ ,11-0-dibutyry]| saptomycin D 2R <k AR B VERIE » 7 L
Tes

Table 1-13. Saptomycin D AcyMtEF#EDMeth A, P388IZ3F3 2 B st

T/C (%)
P388 Meth A
3-0- 11-C&
Ac Ac 113 >200
Pr Pt 118 >185
Ac 2 113 174
Bu Bu 113 - 104
Ac Bu 113 >185

20 mg/kg of each sample dissolved in CH,OH - PBS(-) (1 :9) was administered iponday 1-4. Theincrease in life
span was indicated as T/C (%).

Ac=CH,CO- Pr=CH,CH,CO- Bu=CH,CH,CH,CO-

9—4 Acyl {tFEkOL P EEES CHiDr) Wt § 2 4 18 85 1% 4

Deacetyl-3 " ,11-0-dibutyry] saptomycin D ZFR < Acyl {tFHHEE D WiDr I
NI DHFEMHFZE %, Saptonycin D 01 Deacetylsaptomycin D & # 1z % —
FY o 2% Buwvi sc-ip DHRTHRE L & (Table 1-14), B a v k B—lE LT
D Mitomycin C («:H:ﬁL'C’ﬁ‘%ﬁ?%ﬁ%ﬁ‘x?‘c‘:*‘]ﬁﬁéhé{t‘é’%bi%&)%hf;ﬁ

Table 1-14. Saptomycin D AcyHtE5 Bk DWIDAC 34 2 HEFHDEIL) &

T/C(%)
. Day0 Day10 ; Day14

3-0-  11.0 ;

Ac Ac 100 108 ¢ 115

Pr Pr 100 128 110

Ac Pr 100 100 108

Ac Bu 100 118 131
—_MMC (positive control) 100 60 32

zo‘mg/kg of each sample dissolved in CH,OH - PBS(-) (1:9) was administered ip onday 1, 4 and 7. The increase
nlite span was indicated as T/C (%). ‘
A&CHaCO' Pf=CH3CH2CO‘ BU=CH30H20H2CO"

-63_




BH10H H%E
FERWINTOLBEIY HBEL = — B Streptomyces sp. HP530 %k A¥3& W

MEHEEZ T Pluranycin B O #H#H L &4 Saptomycin A, B, Ci. Cs. F
DHMEEMEEET DI ERROE L, MERITOKE., hooltaWiz. &
MO Pluramycin O AWML OBHREC DA, TOERVEPADILDTH -
ko Pluramycin # Ot AR EBEH L LT, B l11-hydroxy-4H-anthraceno
[1,2-blpyran-4,7,12-trione 2 oL AWE T, 19864 % L. C DB DAL
i C-C#&&ET7” I /¥ angolosamine, 10 W@ L < C-C LT 7 3 J ¥ N,N-
dimethylvancosamine DAL TWVWE3 X 1 7D &M, 250 EERE > - o
WTVWRBWE LA TORENL2AHM AT Vkrok, AVZ—VavELTiks
CsddWVWCez=vy PO DOMEHIC LB D D, 13D CHs A CH2C00H & Z 4L L
zb @ (SS43405D°°’) | N,N-dimethylvancosamine ®. 3~ -0H # Acetyl {k &
NTodsbDEy Z7—FT4 272 beTbhtvd N, N-dimethylvancosamine @
6" LOYFEEDLEIL 2{tE4 (lsokidamycin™'’). angolosamine® ¥ 2 & 3%
FREMTSH S Photohedamycin A R ¥ D —HOIL AW ' RE LA TS D& T
Hole REMNKE, 77Vav0s07t&4 (a-Indonycinone®® . SF2330
°47. 8843405D°%°, R v E®®, B -Indomycinone. Rubiflavinone C-1 EU C-2
) L MEDT I BERFEOLI2{E S (Pluramycin'? . Neopluramycin'*’,
Kidamycin™"’, Hedamycin”® ., PD121,2227° . Epoxykidamycin’*’. Rubiflavin
A®%%, C-1, C-2, D, E°™, 88210200°%’) % & & Isokidanycin(Rubiflavin F)
BHOLRATEYD, ZhZhD angolosamine M¥ 2 k DB L LWL k.
Ml BEE o kLA~ EERTZ L RPEr L B> T R, 5H. R RS
% L %= Saptomycin A. B, Ci, Ca. F bINLDRINCETHILEWTD - =,
MORHDME X, NMR B F — 2 2 MBI L. BRAMILEHMEOHE &b B
Ellk, 7792 YDA D Saptomycin A, F 0284 2 h 2 h 2-hydroxy-1
-methyl-3-(Z)-pentenyl #. 1,2-epoxy-l-methyl-3-(Z)-penteny! HEEBEL,
BD7 I ) ¥E® D Saptomycin B, Ci. Cs D2 &, 1-methyl-3-(2)-
pentenyl L WP EL %,

1989 FE L. ThOHRORIICBE R VR A 7 OBIEL S MRk 4 bl
R&Nt, 19894 121k Ankinomycin(Meiji Seika Kaisha)7® .' A514934 (R
Lilly and Company)®'’, 19904 it Altromycins(Abott Laboratories)”®, DC
92-B(Kyowa Hakko Kogyo Co., Ltd.)®2, 19914 & Sapurimycin(Kyowa Hakko
Kogyo Co.,Ltd.)®® A#ELEhk, 7/Vavoihoi 4 7T . Hydramycin
(Bristol-Myers Squibb Research Institute)®® OIS WEHBCEELOB WL
NEHEE W, ChOOEER, HRKOX AT L RE>EE 47D Plura-




nycin HOMLBMWT, LDBMOESR LR > b AWNRERRE SN 3 IEEMMD
5 EZmMBL Ak, BT, Ankinomycin I in vivo CHWEMEZRT Z L LD,
angolosamine ORXREL 7 I VM IE QL &M 13 4158 H o B4 & LTEHEELELED
45 o

COLIBHFRDOHP, Saptomycin A, B, Cy. Cp. F B &EET 2 Streptomyces

w.wmo%n%mf\éE%ﬁHMC%MT\imotﬂa—y%%T\E%
ZRELDEBRDNIERKOFEERPh o, COBEBE L. b L h
CORKERE. THLLERYLEBLE L L RBOEEYE ORI 215 - o
HPLC, TLC O Ey2 56, HRLVMOERA T VR 7 I Ve Rk vwi, T, UE
D7 I/ BEERI2R2A70, FHOBM LB OLAWR P T L LTCEEL TV
Cement, COURRK, —HEhTWE3E)7I )7 )VasPTdh.,
PO, BMOBRTESEEY %579 Ankinomycin @ X 1 7DILEYWDORTEEM 2 R L
o BEBMBIINC L IMEMNT O R, Saptonycin D. B. G. K & FEHED
Ankinomycin D E) 73 ) VY Va v FTeHot, LhL. LDOREE, 73
/ﬁ@B“&mAwwlgﬁ%mLTmact\:hmﬁm7$/%%ﬁ@ﬁ¢%
ERZELTVWRZERBEVELTCAD SN E, 22 0. YHBEEEEDEL Y
BRE T % ¥, Deacetylsaptomycin D Bt £ » i | . HKE®RN2IT-o Rk, %
D#ER. Deacetyl {fbic &k H N,N-dimethylvancosanine DM AKEEE A chair
form 2%, boat form WLV twist form OV HEEBIC LT 32 & %S e
L. Ankinomycin (2L OO AR L BME L LB L 2T L, ¥ o Sapto
nycin E ©6 " (DM AEEBERMETHS Saptonycin H &£ OB L D Sapto-
nycin H WBW 57 I MOz EEW Saptonycin £ L2235 X 47D chair
forn 23 L EHEbRELE, Zhickh, VITFNDERDLE SR
RETSHZ EMNT&AHdok, Saptomycin B, 4. Co ®N,N-dimethylvanco-
samine OVUHREOREL ., MIEBECOVTORNRTbEh o 1,

DB o8& w B80T, Isokidamycin W7 —5 4 7 » & PORTEEMENR D B L H &
ShTWwBH, Saptomycin HOKK « MBI BAEIRTF> Tk s &. pH3.5
PIVVHMRERPCAISREBOLLEEE R VWS &, ¥ &, Saptomycin E ® 3 HR
RHMOAKE7 2 & b Saptomycin H WHEL & > ETHELDREMNRE W E AL
L. BB oLamnBE LR 2R, EE (Saptomycin E) b*iﬁéé‘hf:ﬁ#}ﬁw;}s
WTERLRISEENR., 7I ) BB N E> Ty LTouhne & 2r
RULEk (F—2KBR) CLhPrd, VHEBOEL Y, BEHCHFE L LB
FTREME A <. Saptomycin B RO H i, Z—54 7 7 2 PTREVWAREERS

L\t/EcE‘\bh%o




Saptomycin O EMEM & L €, MBS, MBEmEEE®. in vivo #iJE &%
ﬁ@ﬁﬁ%ﬁﬂtom%%ﬁufﬁA%ﬁ%K%L%ﬁ%%btﬁ\%wDMﬂ%
HHE® R L %z Bacillus subtilis M45 KHRWEMLZRL, BEEYE-S

MMHMS%UHSMSKﬁ?%ﬁ%ﬁﬁtm%Lmﬁ%%TCtib‘?&T
® Saptomycin I DNA HRE L FAMIFEL T2 EMERAD L h #, HER TR,
2z O ISR IC epoxide %D Saptomycin D. E Bo* F %001 D. E @ De-
acetyl BEMAEN, BMOEME LR L b, MMM EIT I, Deacetylsaptomycin D,
ECBRDAVEURLAD R, —H, Y73029avr0dh3 Saptomycin C, &
BCRE TOUGRREBOBOC LD IMERERCERTEN, £ 73 )5
Y3a ¥ FT&D Saptomycin B & H BTk, 6" AL TOIEEEDE DS
(PEHDOBVRE-LSEDOhrhot, izt 2B, A OV 37 1k B
BOZALGL/S0~1/I00CFEHEOET 2B SR T L OHENRS 389 - BN
BREE)T7I2 7V AV PREBOESENRE S =2, Saptonycin § B 7 3 5
V3 ¥ Ko Saptomycin Cyy C, ERALEEQIERLATE B L o 1, 4B D fE R
m\mwﬁ%%&mﬁmf\meﬂﬁméut\&&tw&@mwb7i/%@ﬁ
EDRABDBIVRBIBHEORORER, BEOVWEEALS>T. 205 v 2
REMDOEFERELTWBRZIERRLE, o T, m bR O M e PEE I R R
Tw%%%@%tmmw\ﬁ&m%%bfu&mmﬁﬂﬁwﬂayxwﬁﬂ%%
ARBEEEHBERNTILERAS 2 - Bbh 3,
Qgﬂg?wﬁ@%%ﬁwﬁﬁ@\?¢2\tb@%@@%ﬁ@%%ﬁbtv
bzwﬁbfﬁotoVﬁZﬁﬁWEMMhAKﬁbfme%%ﬁﬁ\M%@
EEUHOHR EOBEZENRHEBERD Shizh o ., ROBOUEEERL 2o
Saptomycin D TH ), BbBMOMBEEEEL LR L - Deacetylsaptomycin E I
Saptomycin C4. Co KDDBFTFOEHSL TR EE Lo, Meth A WxF LT T by
MEE2RL - Saptomycin Cy, Coy D, E R O® Deacetylsaptomycin D o< ®» 2 (4
M P388 Wwxtd B HEMEHE » Rt L 2 AL, BERESE (T/C >130%) #RT{2
WS 5 hieh ok, Saptomycin D k2 5 1. P388. LL. Colon26. B16 o 43&
DYV ABEBCHRHTIMEBER LRI L. COZRIEB LTI P388. LL &
HORNRS bEMPE LT L &=, Saptomycin D & in vitro W W Tk, & bE
BRI MKN4S, WiDr CHLBOMRMEEEERT IR0, Cho 0B IES
CHT DHMBMIMFEE LR L B, BEE L TR, Adriamycin, Aclacinomycin
At@ﬁﬁ@%?@ﬂﬂﬁﬁ%%?t@@\mmMMnC@8@+%mmﬂd%
3&#otoutwﬁﬁﬁ\ﬁE®h<%%Tw&#otb®®\M@@%%ﬁ

PERE,S in vivo COFBERORBARMEHLO TR LV EH T2 2bDEEZ
ShBEH, SLEHBUEORI B - 1,
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Ankinomycin WO WT3 ML & I REI~50 Acyl P EAT B2 L1t k
DRIREEEERETII2000 P88 UNT2MEBEROZ L v 5+ 2 i4
DBEBNVBD ORI HERD 3%, 22T, Saptonycin D B De-
acetylsaptomycin D @OWTHREAMI~4D Acyl HoHA 25 L &, Sapto
mycin D &3~ LI Acetyl EExRoZ ths, 37 . IIMCESORR 2
Aeyl ZEBEAT DI E W LI MBLHEENRS Lht, MEMEEEME, Neth A,
P388., WiDr KX T HMEBEML ORI 2T ok, HE L L T, MBEREEHE B
W T, Deacetyl-3~ ,1l-dipropionyl saptomycin D TIEMH O FERAD & h
A, MOFEMES LG, Saptomycin D LRAIBEOEMHLHAESZZ LNT EhE 5
ok, in vivo O#MEBE &, Deacetyl-3~,11-dibutyryl saptomycin D % &
WT, Meth A WHLBOWEMFHRLZRL 22, P38, Wibr W L CIRAZ K iE
ik, EOtEHTHLTOROhE o, BEHED 22 LT, Ankinomycin
TRODBMOTMEBESERHR L L 37, 11-dibutyryl 2, Saptomycin D ¥ & T
BHE—MEBEEEZ R ERh ok, ZOHKEDL. Saptonycin B Tk, B
REEZRCIIEHDOLER LD b, EHEOEENLR NS V2B W TIE MM
MTDAIREEOEHEE 2R L &,

BRELT, BWET DK THS % Saptonycin BIE{L &4 %, HEFTH
OREBE->TWORV, LaLl, —ZO{LEMH Meth A WHL T, BEBHE DL W
AOBMOMBEBERETRT I ELS, ZOREBARY b CEERE R L, B
., VAR MVECHTA3MESYELRN T I 20, K E E 37 98 BF 78 i
(NCI) & BT Saptomycin D OBHBFTbhTW3, ZORE* S TE%E0
THORERITI FETH 5,

B B TRBR b o A, Deacetylsaptomycin D & '°C NMR B W T,
BN CeDe & CDCls T, 2 L ES DL EY 7 P ARYETZ LR HMQC
MW '°C-'H HETCOR w &k b M L o COT—2R2EBHICRT,




noE ERY

iﬂ%ﬂ%hf@\EKUT@%%%@%LTK&&b»@%%%ﬁtﬁsto
- NMR AR Z b

Varian VXR400 spectrometer

JEOL GSX-270 spectrometer
- EI-MS BT FAB-MS AR 27 p 1

JEOL JMS-SX102 spectrometer
« IR AXRI b I

Hitachi 270-30 spectrometer
UV ARS b L

Hitaxhi 200-20 spectrometer
- BEE B

Horiba SEPA-200 spectrometer

REBREIRT DTS 74— HPLO W EBHH - 2k, UTFOBBEICEDSS
s
© AT
Hewlett-Packard HP1090 liquid chromatography system
© AN OV 4 By
JASCO liquid chromatography system
RHEODYNE 7125 sample injector
JASCO 880-PU pump (X 2)
JASCO 875-UV detector
JASCO 880-30 solvent mixing module
SIC Chromatocoder 12 integrator
GILSON Model 201 fraction collector

¢Eﬁ¢bmvbﬁ574—miéﬁmu\uTwﬁ%KiQﬁoto
i '

Yamazen corp. No.540-SY-2CSC pump

Yamazen corp. prepUV-10V.HC detector

Yamazen corp. S$S-100 recorder
ADVANTEC SF2120 fraction collector




EEI/IO M5 74 —RUToHEEL A -,
VAT NVEB IO TS5 9 4 —

Merck Kiesel gel 60 Fass Art. No.5715

Merck Kiesel gel 60 Fasss Art. No.5554

Merck Kiesel gel 60 Fas4s Art. No. 13794
- AP S B B S L

YMC ODS-AQ 120-S50
- BEBREIax bS5y 4 —

Shiseido Capcell pak C18 SG120 (4.6 ¢ X 250 mm)

%@m\@ﬁ@ﬁﬁvmx5%m%mu\uTmﬁﬁ%%ﬁEﬁ%Lto
R S PR < A S M P
Merck Kiesel gel 60 Art. No. 9385
Wako Wakogel C-200
" HEIFILAIETE TS T 4 —
Wako Wakogel FC-40
- BEBE&E IO NS5 7 4 —
Waters prep. Nova pak HR C18 (25¢ X 100 mm)
Shiseido Capcell pak C18 SG120 (6.0¢ X 250 mm)




B1E E£EWEOYBE

HOP JUICE 33%. agar 1.54&k D M 2BEH 2 pHT. 2 B L. S h % Bk b+ L
- o %ﬁ@ﬁmﬁmigibﬁﬁbtoé%u,ﬁ%%ﬁb@?@ﬁkxwé
HPLC 2 HOCREENORNH S S, AEWOAR -V OB/ L b ERNEET S &
ERHBER SR, ZET, B FIHBMC L) o 0O BB DL, D i<
zﬂwwut%ﬁméﬁmkﬁﬁ%wmwkﬁﬁtb\%%t%ﬁ%mm%%%%
EL %,

B2H L£EHOHHE

Saptomycin M & L E T 5 Wk O MM 00 1 4 T 22 0 4% B 1 Shirling &
Gottlieb D HEIWCHE - TFHML %2°%, MPE D 4412, Becker D FE R
O Yamaguchi O FE P W L VLML A, RREOG/LME Pridhan and
Gottlieb's ¥ ECO LB L et L 289,

FOH EEBHODRE

HP530 %%k, YW ZEBBRA L LXBET B W TEEL - s

3—1 HEREH

glucose 0.5%, oatmeal 3.0%., Pharma media 1.0%. MgS04-7H20 0.5%, CoClz-
2H=0 0.002%, CaCOs 0.3%& DRBDEHEPHT. O HE L THW &=,

3—2 K

LREEEZMIONIZ500nI=/4 7523 w4HEL TI21C. 5B L k., &
P77 ATCHBERL L EELHEE LAEM, 30CCREL IREREEGL L -
RE, MUHEHEZ500nITOHEL., BEL R3FDIL=A 75 222200l F 21Kk
EEBRRLMEELRAC 48 1, NCTHREL2REBERE L 2, 251, 15L0
Rt 2R D RAAEILY v — 7 » YR —3BWIREEBEREMBTERD LS
HE L k., 250rpno B, lvwino @K &, 30C CTHARIL 6., ZERBE R, 72
Rl O BRI EE LT k.,

B4 EEHD HPLC 44
4—-1 9 ryFro@FEH

B RERTNEhOEBBE L2019 ¥ 7Y ¥ 2 L 3,000rpnT. 153 B30
ﬁ%tuoLﬁﬁ%%hﬁ%@%ab@ﬁ%%%M@?%b/k%%@@ﬁbﬁ
#%. 3,000rpme, rBELIBELLE, WABLAROLEBR, RETEESEL
ko:@7&bvm&%%mm0%%mmwﬁb\wmw%@1¢»vmmbho




ﬁ@m%»mﬁﬁ%ﬁﬁﬁﬁbk%\mewxa/—»uwﬂb\%yfwtb
1Zs

4+~ 2 . HPLC p-dF

LTFTOERBEREID, X 2F- 1,

%7 A i Capcell pak C18 SG120 (4.6% 250 mm, Shiseido Co. Ltd.)

AR 0. 15%KH2P04 (pH3. 5) -CHsOH (6:4—> 2:8 linear gradient for 20minutes
and then isocratic elution with 2:8 for 40 minutes.)

W . 1.0ml/min.

BH UV 395nm

% 5 fii Saptomycin Mo iEH . g

5— 1 Saptomycin A, B, Ci, Ca, F D¥&8 . B g

HP530°iﬁﬁ%%Sﬁﬁ@ﬁ?i'é%‘%LT?@%&?‘:%‘%H&%“/°v-—7"1/2?‘,!55/&?1%
BRECLIDVEREZEL Y - LB 9B L. "BohkHEHGBEEL Y — % %
80% 7 b YOSLEBWL o, BEAPIGHBBE, HESEBLLBABC L) BE
L. 7 b U HiHBE2B L, HEBIDBMETFT 7L b v 2 BE, 1088 L500
nle bk, CORMBHEELL LOn-~F 4V Tk, BE 1, SLEEEE = + L T
HMEfToke 2O ~"NFY VYELEABEEMF Y 9 L CEIBIS. WET THME L
WK W3, 1g%2 B R, Bohk RHRHHEWE L BOBBzF LVCEML., L2
i v b ¥ (0DS-AQ 120-S50, YMC) 600ml% FEM L 25 5 AW 4HF L CHsCN-
H:0R B (85:15) CRMAHT A0 M2 574 —%55o 1, EHEERTH
NTEELD, WETEBERT I Lk htiph Saptomycin A RO F #Z2h 2 h
24.0ng, 11.0mgfB %, — %, MMM F LB OLEAHER > b U VATHAKE, BE
FPCRME. WRHMHEY1.8g2 B, Bo5hk RHERHMEWEDLBOAR ) —Lizn
BL., (k2B Y D51 (YN 0DS-AQ 120-S50) 500mI% MWL 2 h S5 Al D
0. 15%KH2P04 (pH3.5) -CHsOHIE & W (1:1) . 0.15%KHaP04 (pH3.5)- -CHsOHIE & ¥ (2
(3 CIEWRBH, Bl R, ¥ HZ0.15%KH2P04 (pH3. 5) -CHsOHIE & ¥ L35 &
0. 15%KHaP04 (pH3.5) -CHsOHE & (1:4) CRBEBEHETZ 2 o< NS4 —%5F
PR TDIRIPMIFTT 4 —HBWTIE Saptomycin Cp. Sabtomycin Ca % W
TswwwﬂnBGMK@&T%O%h?h@%ﬁ%%b@%%ikbﬁET?
RIEEEL., MRIEEESS 25 -, ThZhoMRELEIZVPEBO V2 ook
ARBEBRL, YVDPASBMAEBK (Kiesel gel 60, Fas4s,N0. 13794, Merck)
Lo, CHCls-CHsOH ® &% (Saptomycin Ca: 9 1, 1% NH4OH % & &, Sapto
mycin B RO Ci; 8:2, 1% NH40H % 2 %) CEYRMAT S I2r~v b 59 4 —%




fToke TNEZNOHEBER»SEDPEL oYY DL AED, ZJunhihs®En
THHEZITY., SO/ RA VABBEYRETEBEL. A% /) A ¥z b
£ Z 5 Saptomycin B RO C: REFEBOUPLEL., —FH. Saptomycin Ca &
REOURZEL R, THhZhOUBZBBCTED SV Y Tk, TS
L C#iB 7% Saptomycin B, Ci. C» PHEAEHMRELEEEBHERLELTZhZhH
3.4mg + 15.7mg. 10.6mgd %,

5 — 2 Saptomycin D, E. G, H k% - B

HP530 - ZRK LW MO HEHEIC L VBB, BEBRE Y vy — 7L 2B LIEE
FBECIVEUBREZAC - S EHBRECHBL, Bohb-BEE22 L7 — % % 80
A7 b VIOLEEEL k. ZSERPIHHBEE, HESERLSPBEBCLIREL.
TEMVHEHRES L, MEBRLIODBET 72 b v 2BE, 104584 L1, 0000l
Lk CORMBEI. 0LOn-~% 9 v CReith, B %3 OLEER = + L CHH %
T, COMBIFVELZBAKRBS DU O LACHAK%. WMET CEE. Mk
LMT.58% ke BONLHRMEYEDBORAR ) —LICEML., {L22Ea
VA5 v (YMC 0DS-AQ 120-S50) 1,00OmlZ FIE L 2 h 5 A D0, 15%KH2P04
(pH3.5)-CHsOHIR &% (1:1) . 0. 15%KH2P04 (pH3.5)-CHsOHIR &%  (2:3) . 0. 15
%KH2P04 (pH3.5) -CHsOHIR A ¥k (3:7) TIHKREH, W L leo ¥ 520, 15%KH2P04
(pH3.5)-CHsOHIR &k (1:4) TRHBEBEHE T2 70~ BT T2 4 B A by BB
JAN MY T 74 —@HBW T Saptomycin E. kT Saptomycin E & H o R
HE 4. Saptomycin D . Saptomycin G MIEREHT 3, ETENThOoOYER2E L
@%%ikbﬁETT%%%@L\%ﬁﬁﬁ@ﬁ%%ko%h?hwﬁﬁﬁﬁ@
TEDVDED IO RALLICEBRL. VY ATV HAEBHR (Kiesel gel 60,
Fassas, Art.NO.13794) LW @, CHCls-CHsOH &% (Saptomycin E B O H:
100:1, 1% NH4OH % & #r, Saptomycin D: 99:1,1% NH.OH ® &%, Saptomycin H;:
905:5,1% NH4OH 28T D KL VBB T3 /< T 574—-%1Tok, EEHE»
%#%tot%h%hwwﬁ%%hvuwfwxb\bmmm»A%ﬁhT%&
€fTok, BOh k7 OR RV ABBEYRETEBEL. AX ) — L PNz ir e
5 Saptomycin D 2 S L E 4 » 5 I K& O WA, Saptomycin E. G, H #& ¢
BADLEKERRBZAZhEL L, ZhZhOUBY BB THED A+ 9>
CTULH., WERME L CME % Saptomycin D. E. G. H DEFABELERECHES
ThZ h36. lng. 22.6mg. 2.1mg, 3.5mgfH 7=,

BB Hfi Saptomycin BHOME L ER RO AR Y ML — A&




Saptomycin N OMHE L2 EH . Table 1-4, 1-5 RO -6 WE &oHt, UTF
KERKECEEDRARY PLVDF v — bBE»R T,
8 — 1 Saptomycin A ®ARZ p L5 — 4
- BB (MS) AXZ b Chart 1 (EI)
- A EIRAL (UV) ARZ FL: Chart 2
- A ESRIL CIR) A2 b : Chart 3
KRB I ('H NMR) A% h L : Chart 4
- REBEGBRIAB ('°C NMR) A_ 2 ML @ Chart &

6 — 2 Saptomycin B ®AX%» p L F— %
- HE (MS) AN b Chart 6 (FAB-Pos.)
R ERA (UV) AXRZ b : Chart 7
- HAERI CIR) A% b : Chart 8
CKBEBBRES ('HNMR) A2 hL: Chart 9
RFABEBEK B (P°C NMR) A2 h @ Chart 10

8 — 38 Saptomycin (i1 @A h L F— X
*HE (MS) A2 b : Chart 11 (FAB-Pos. )
BB (UV) 22 R : Chart 12
C RS ERAR C(IR) A X% b : Chart 13
KRB ® (' NMR) 2= b Chart 14
CREREEBK AW ('°C NMR) A2 kL@ Chart 15

8 —4 Saptomycin Cz DAY p L F— 2%
*HE (MS) AR Z M : Chart 16 (FAB-Pos.)
CRAERI (UV) AZ b : Chart 17
CHRHAERIL (IR) A% M : Chart 18
" KREEBEK S ('H NMR) A% b Chart 19
"RRBEBK I (15C NMR) A% b @ Chart 20

8 —5 Saptomycin D @ Z -~ » MLF — A&
"HE (MS) R b Chart 21 (FAB-Pos. )
CRA BRI (UV) A% R : Chart 22
"RAEBIRAL (IR) A2 M : Chart 23
"KREBBEK A ('HNMR) 2% b Chart 24




- RABREBH® ('°C NMR) 22 hJL ¢ Chart 25
- DEPT AXZ bV . Chart 26

« 'H-'H COSY A% h L : Chart 27

+ *3C-'H HETCOR A X% b L : Chart 28

« NOESY A X %7 bV ¢ Chart 29

B8 — 6 Saptomycin E ® AR ¥ h LF— X

- BB (MS) A7 b Chart 30 (FAB-Pos.)

A EIRA (UV) AXZ RL: Chart 31

c RHAERAL CIR) AX%Z ML : Chart 32
KRB EK B ('HNMR) 2<% h : Chart 33
- KRB ('°C NMR) 2% kL : Chart 34
« NOESY A X2 M v ¢ Chart 35

6 — 7 Saptomycin F DA% p LF— %

-HE (MS) A7 h . Chart 36 (EI)
A E R (UV) AR%Z ML : Chart 37

* RAERUL CIR) AX % b : Chart 38

R FEEBEIE® ('H NMR) 2 _ 2% ML @ Chart 39
" REBEEZBRE® (P°C NMR) A% kL : Chart 40

6 — 8 Saptomycin G D ARY F LF— &

- HE (MS) AXRZ b : Chart 41 (FAB-Pos. )

" RAERIL (UV) AZ hL i Chart 42

* WA EIRAL CIR) A_2Z kA : Chart 43
KRB IE® ('HNMR) A2 b Chart 44
- REBEBKHW ('°C NMR) A% b : Chart 45

8 —9 Saptomycin H ®ARZ } LT — X%

*HE (MS) A %Z b Chart 46 (FAB-Pos.)

"R EBIRAL (UV) RZ b i Chart 47

" RAEIEAL CIR) AR b : Chart 48
KRB (PH NMR) A2 b Chart 49
" REABEB RS (1°C NMR) A< Z b : Chart 50
" NOESY 22X Z b v : Chart 51




B 7 Deacetylsaptomycin D RO* B OB E L P WHEIL L EM B 2~ 2
kPR

7 — 1 Deacetylsaptomycin D o i

14.3mg D Saptomycin D 2 A% ) —L28nl AL . S FASKEREIME L .
RIERTR, AR —L2RETHRELE, BSERNCELLEERBOY X
. 7BWA TLC Vv — b (Kiesel gel 60 Art. NO. 13794, Merck) # H W\,
CHCls-CHsOH (9:1) BEAWM CEM LML 2, BRL L T, HEBEREKE LT
12.3mg® Deacetylsaptomycin D % 8 7=,

7— 2 Deacetylsaptomycin D O BELZER R OEIRY b L F — &
- JEAK  Yellowish red powder
cBEXE : [al®s +271° (c 0.1, CHCIs)
-HE (MS) A% b Chart 52 (FAB-Pos.)

m/z 574 (M+H)"*
- B BREEEERE (MS) ARZ b

m/z 574.2408 (M+H)* calcd. for CssHseNQs: 574. 2441
AR (UV) ARZ ML Chart 53

Axnax(CHsOH)nm (&) 246(51,600), 265(sh 29,000), 418(9,800)
c FRAEBIRIL CIR) A% b : Chart 54

Vuoax(KBr)em™" 3460, 1680, 1640, 1600
KB BREAEE ('HNMR) A2 b Chart 55

(CeDe, 400MHz) 6 13.61(1H,s, 11-0H), 7.93(1H,d, J=8.0, 9-H), T:.92({1H, &,
6-H), 7.90(1H,d,J=8.0, 8-H), 6.52(1H,s, 3-H), 5.73(IH, dd,J=6.1 and 7.3
6° -H), 5.66(1H,ddq,J=11.1,7.1 and 1.2, 18-H), 5. 2T (10, ddg . J=T7:5,

11.1 and 1.8, 17-H), 4.03(1H,dd, J=7.5 and 1.2, 16-H), 3.96(1H, dq, J=2.8
aNA0-85 54 = HY 13, 31 UTH, 4, J=2. 8, 3" -H), 2.85(3H, s, 13-Hs), 2.41(1H,
dd, J=13.7 and 6.1, 5’ -Hw»), 1.91(6H,s, 4’ -N(CHs)s), 1.87(1H,dd, J=13.7
and 7.3, 5’ -H.), 1.63(3H,s, 15-Hs), 1.61(3H,d, 320, 5, 4" ~CHa)x, 1,80
(3H,dd, J=7.1 and 1.8, 19-Hs), 0.68(3H,s, 4’ -CHs)
"REGBBLARB (P°C NMR) AN b

Chart 56(CeDe, 400MHz), 57(CDCls, 400MHz)
=&k, Table 1-15 e EhTERT,
ARSI HRTCOR A

Chart 58 (CeDe, 400MHz), 59 (CDCls, 400MHz)
" NOESY 2 Z» b L : Chart 60




7 — 3 Deacetylsaptomycin E o i

8.0mgd Saptomycin E 22X X ) —L16nl ML, SEFASRBMBRL A &
GRTHR, AR ) — L E2HETEEL &, BIEEBNCELAEHEBAOYR KL,
B A TLC 77V — b (Kiesel gel 60 Art. NO. 13794) % A, CHCls-CHsOH
9:1) REBRCTRMALEM L2, BRL LT, 2alx) L C5.5mg®d Deacetyl
saptomycin E # 8 %,

7T—4 Deacetylsaptomycin E OWEL L ERR T AT hLF — &
- JEAK ¢ Yellow powder
- BEXE 1 [al® +159° (c 0.1, CHCls)
- B8 (MS) A% b Chart 61 (FAB-Pos.)

m/z 548 (M+H)*
RO MEREER (MS) ARZ b

n/z 548.2311 (M+H)* calcd. for Cs:1Hs4NOs: 548. 2285
A BRI CUV) A2 b Chart 62

Anex(CHsOH)nm (&) 245(54,100), 266 (sh 32,000), 415(11,000)
c A ERRIL CIR) AX_%Z b : Chart 63

Vmax(KBr)ecm™" 3480, 1678, 1648, 1605
KR EEBES IS ('H NMR) A2 ML : Chart 64

(CeDe, 400MHz) 6 13.73(1H,s, 11-0H), 7.94(1H,d, J=8.0, 9-H), 7.93(lH,s,
6-H), 7.90(1H,d,J=8.0, 8-H), 6.48(1H,s, 3-H), 5.74(1H, dd, J=6.3 and 7.3
6° =), 3.95(1H, dq,J0=2.8 and 6.6, 2" -W), 3.31(1H,d, J=2.8, 3’ -H),
2.96(1H,q,J=5.4 16-H), 2.86(3H,s, 13-Hs), 2.43(1H,dd,J=13.7 and 6. 3,
5" -Hs), 1.90(6H,s, 4° -N(CHs)a), 1.90(1H,dd, J=13.7 and Fe v Sl
1.61(3H,d, J=6.5, 2° -CHs), 1.56(3H,s, 15-Hs), 0.98(3H,d, J=5.4, 17-Hs)
0.67(3H,s, 4” -CHs)
" REEEBKFW ('°C NMR) A2 b : Chart 65

T— A2k, Table 1-15 € £ D TR T,
* NOESY A2 hJL ¢ Chart 66




Table 1-15. Deacetylsaptomycin D B T* E o 13( NMR I o b,
Chemical shifts (¢§)
Carbon
Deacetylsaptomycin D Deacetylsaptomycin E
(C6 Ds) (CDC 13 ) (Cs Ds)
£=2 167.1 s 167.5 s 167.9 s
=3 1109.9 d 109.7 d 109.4 d
C-4 178.3 s 179.0 s 178.3 8
C-4a 126.6 s 126.5 s 126.7 s
Ero | 149.6 s 149.9 s 149.7 s
(-6 125.7 d 125.8 d 125.8 d
C-6a 136.2 s 136.2 s 136.2 s
g=T 1813 8 181:5 & 181.3 s
C-Ta 131.1 s KL Tos 18L.1s
C-8 119.2 d 119.2 d 119.2 d
C-9 133.4 d 134.0 d iog.3 d
C-10 141.5 s 140.5 s 141.5 s
C=11 159.7 s 159, 58 160. 7 &
C-1la 118.5 8 116.1 s 116.5 s
G-12 187.9 s 187.7 s 187.9 s
C-12a 119.9 s 119.8 s 119.2 s
C-12b 156.4 s 156.4 s 156.3 s
=13 24.0 q 24.2 q 24.0 q
C-14 99.0 s 59.1 s o7.4 &
C-15 14.4 q 14.4 q 13.6 q
C-16 6L.5 d 61.7 d 61.8 d
G=17 124.0 d 123.2d 13.7 q
(=18 1333 d Yoo o =
C-19 13.7 q 13.9 q -
38 " 69.0 d 68.0 d 69.0 d
i i 712 d 70.9 d 1.2 .d
-4~ 58.0 s 59.1 s 58.0 s
C=h Ky o i3kt o0t
" 67.3 d 68.1 d 67.4 d
2" -CHs 17.4 q 7.5 0 17.4 q
47 -CH, 1331 13.4 q 13.3 q
4~ -N(CHs) 3%.0 q . 1'q 37.0 q

0 from TMS, 100MHz




$8 i Saptomycin D @ Acyl kOB EL e WEL 2 EMB O IR b

—

For g

8—1 11-0-acety! saptomycin D o %¥

Saptomycin D 36.9mgZ ¥V U V2. 0nlh A L., WE T, EABEEEO. Snl% 1
. BWPISHMMBLL 2o RBHEEKKIONICEE, 2 ok 200l T2
&%ﬁotomgtﬁmm$»AEKﬁ%%\ﬁmmmwAE%WM@%%mf
PEd. KWT, AFIREKONICHSR L., BARBESF » Y VAT—HBERL &,
WEBF P Y ARPEABC TR, "bobhhkZuon s VABKEY., BRETFTEMEL.
HEHMRKDALZB/ L, COMRYERX* DV BO I/ ook L ACHERL. SELA TLC
7V — b (Kiesel gel 60 Art. NO. 13794, Merck) % F\>. CHCls-CHsOH (50:1)
REBCTERMALEMLE, TIC T V- 2o h &bk BEEE2 o) 5 L
ib\wmwﬁmn$»A%%hT@&%ﬁotoQBhEﬁDmmwA@m%\
RMERBMAKRST MY Y AKGOnl T L, 4B, ook VABEBET., B
MEFZE LB D 11-0-acetyl saptomycin D 14.68mg#% & f=

8 —2 11-0-acetyl saptomycin D OB 2 ER B ¥ 2~ ¥ LT — &
- B : Yellow powder
- WX E : [al® +87.2° (c 0.1, CHCIs)
@8 (MS) A% k@ Chart 67 (FAB-Pos.)

m/z 658 (M+H)*
- ROREER (MS) AR p

n/z 658.2657 (M+H)* calcd. for Cs7H4oNOi1o: 658. 2653
CRAERAL (UV) AX2Z b i Chart 68

A=nax(CHsOH)nm (&) 239(35,900), 257 (sh 31,000), 358(8,800)
RN ERIL CIR) A< Z hJL: Chart 69
CRRBBBIK IS ('H NMR) A% b i Chart 70 (CDCls, 400MHz)
CRFEBEBZ W ('°C NMR) A2 b Lt Chart 71 (CDCls, 400MHz)

8 —83 11-0-propionyl saptomycin D o 3%

Saptomycin D 9.2mg%® € U U Y 1. 0nlh &ML, BHT. i1 Gl = B g SN
OJM%MQ\§ﬁ¢wﬁ%ﬁ#LtOQMW%kmwmwﬁ¥\ﬁmn$»A
Zwmnﬁmm%ﬁohoKE&me$wAEK%%%\9mum»AE%
nlDEHKCHES., KO T, MAMAEA NI TR L. WAKTEEES MY v LT
TRERLLE, BB M) VLA BBRETRE, Boh ook ARG,
BETMEMHEL, REMRWELE R, COHRYWER2DVED I ookl A s

_78_




Ly 78A TLC 7V — b (Kiesel gel 60 Art. NO. 13794, Merck) % HA W,
CHC1a-CHsOH (50:1) RAHTEMLMML &, TLC 7 L — S hEE S kA
BE2abYYU ¥ty 50ml@9DD$}LA%H§L\’C%}Hﬂ%ﬁ')to B5ht
spRBRIVAEBRE, BAMKEKES by D LAKEOMITUEH L, HEE®%, oo
ANVABEEWMET., BHEEELE60 11-0-propionyl saptomycin D 5.0mg% &
56

8 —4 11-0-propionyl saptomycin D OMBILEEBROARY P L F — &
- JERK : Yellow powder
HEXE C [al® +101.7° (c 0.1, CHCLs)
- HE (MS) AXZ h: Chart 72 (FAB-Pos. )
m/z 672 (M+H)*
- BORREEE (MS) A pa
n/z 672.2776 (M+tH)* calcd. for CssH4sNOyo: 672.2809
c EHAERAL (UV) A b : Chart 73
Anux(CHsOH)nm (&) 240(32,900), 263(28,000), 361(7,200)
* A ERYL CIR) A%Z h L : Chart 74
KRR ('H NMR) AR b oL Chart 75 (CDCls, 400MHz)
KRR (1°C NMR) R~ ¥ PJL i Chart 76 (CDCls, 400MHz)

8 — 5 Deacetyl-3° »11-0-dipropionyl saptomycin D o 3%:i&

Saptomycin D 11.0mg%20mlA % J — LI MR L . ZiE PSRRI & & %,
AR —VEBETHEEEEL., TEBH I Deacetylsaptomycin D B -, &5
N’ Deacetylsaptomycin D % & DY1LOnlPRBEMRL, BETFT. kT o s
YB0.2n1% M 2. SEIE h48EF ML L &, RISHZKKIOnlcEE, Yook
A20nl C2EME BT o ke KEEZ R A L ABICIEES. 7B =0 =l AN
nlDXHA TS, KT, B RE KOOI TEEH L, BMARESF v U v AT
“%%@LtoﬁﬁfbvﬁA%ﬁﬁtf%%\%6htﬁmmmwA@ﬁ%\
WET WiE L, RemRHE®B R, COHRYEZLPED IV ook LA B @
Ls 98A TLC 7V — b (Kiesel gel 60 Art. NO. 13794, Mbrck) A,
CHC1s-CHsOH (50:1) BAWMCEBMALEHL 2, TLC 71 — AR - I o )
E%QBDUbfwib\WM®0DD$wA%%hT@&%ﬁ0h°%%hk
913!:171?».1.\;@"1'4&%\ SUFIRBEKFF bV VAKINITHH L, HEE®. Yoo
TLVLAB®RET. WRAEFZE L 8 8 0 Deacetyl-3° »11-0-dipropionyl sapto-
mycin D 7.3mg¥% 18 /=,




8 — 6 Deacetyl-37,11-0-dipropionyl saptomycin D ©O ¥ E (L 2 =K & O
AR P NVF—X

AR : Yellow powder

cHEYe B [al® +110.7° (c 0.1, CHCIs)

- EE (MS) AXZ b+ Chart 77 (FAB-Pos.)

m/z 686 (M+H)*

- EoBEEE (MS) ARV b

m/z 686.2929 (M+H)* calcd. for CseH44NO:0: 686. 2965

A EIRIL CUV) AP ML Chart 78

Amax(CHsOH)nm (&) 240(37,000), 263(31,400), 360(7,800)

c TR F IR CIR) AXR%Z kL : Chart 79

KRR BB FEW ('H NMR) A2 bV @ Chart 80 (CDCls, 400MHz)
- REBEEBKEB® (1°C NMR) A7 b : Chart 81 (CDCls, 400MHz)

8 —7 11-0-butyryl saptomycin D @&

Saptomycin D 8.6mgZ B U UV 1.0nlhiCEML., WHT. ABEO 2nl% i
Ay ZBEAPASKHEBBEL 2, RIEBEZ2 KK CEE, ookl As20nl <26 H
HzfTolke KBEI/nO A VABEHE%, 70 h L AB 25000 EHKT

EH. MOT, MMABASINICHSE L, BARBT MY Y AT—BE®RL -,
B> MYV AZHBBECTRE, Bohik/on b L ABEY, BETEEL.
REMRYE2B L. COMRYER2 LV BOI/n ok LVAREMRL, HSHA TLC

7V — b (Kiesel gel 60 Art. NO. 13794, Merck) % Fv. CHCls-CHsOH (50:1)

REBCRMALEBHLE, TLC 7V — b2 bh & bohikMELESLLY D5 L

&D\mebum$wA%%mT@&%ﬁoto%%htﬁmmm»A@m%\
BRIMIRBAKHRF b Y U AKEOnICH®R L, HBER., ookl AB Y RET. W
MERCE L & @ 11-0-butyryl saptomycin D 5. 4mg#® /& 7=,

8 =8 11-0-butyryl saptomycin D O EL R ER R T ARY b LT — X
B ¢ Yellow powder

‘BEX R : [al®> +94.8° (c 0.1, CHCls) ‘

" HE (MS) AZ b . Chart 82 (FAB-Pos.)

m/z 686 (M+H)*

R REEER (MS) AR b

m/z 686.2939 (M+H)* calcd. for CseH44NO10: 686. 2966

CHEAERIL (UV) A MLt Chart 83




Anex(CHsOH)nm (e) 238(40,400), 260(sh 35,600), 358(8,900)
c FRAERAL CIR) A2 b Chart 84
KRB ('H NMR) 2 )2 bL @ Chart 85 (CDCls, 400MHz)
- RBEGEREKHEW (F°C NMR) A2 b i Chart 86 (CDCls, 400MHz)

8 —9 Deacetyl-3~,11-0-dibutyryl saptomycin D o 3%

Saptomycin D 9.2mg%20ml A & ) — L hiC M L., BETSEBERIE S & 215,
AR =NV BETRMEEL., ERM W Deacetylsaptomycin D ¥ B, 85
n 7z Deacetylsaptomycin D 2 VU U V1. 0nlth ML, BWH T, %HkBEKES
0.2mlz M. ZWEP4SRFRH MBI L ko RISH R KkKIONICEE, Jaokil A
0nlT2EMHE 21 Tok, KB/ o XL ABRYEE, Yook aE
0mlDZEE K CTHkE., kW T, B AEE KON TS L., |AFEEF FY Y AT
—BREREL L, MBI P VAR2KBCTRE, Bohhlnohl ABHS.
METIRMEL, RAHRYELB L, COoOMRYER VB2 ot L A CER
Ly #BA TLC 7L — b (Kiesel gel 60 Art. NO. 13794, Merck) % f .
CHCls-CHsOH (50:1) BAEWCEMH UL 2, TLC L — Mo EES XY
B2 Y A5V ED, 5nlo 2 oAl A2 BOCHE* Tk, Boh &
JRBRBVAERE., MHMRBAFZEF MY Y AKS0nI TR L., SBEH%,. 7nono
FVABEBET., WMEREL &GO Deacetyl-3~,11-0-dibutyryl sapto-
mycin D 7.3mg% 8 7=,

8 — 10 Deacetyl-3~,11-0-dibutyryl saptomycin D OBt 2 =K & O
AR MLV F — X
* JER : Yellow powder
CHEYEE : [al® +80.2° (c 0.1, CHCls)
*HE (MS) AXZ b : Chart 87 (FAB-Pos.)
m/z 714 (M+H)"*
"ROMEEERE (MS) ARD b
m/z 714.3263 (M+H)* caled. for Ca:1HasNO:o: T14.3279
RSB (UV) AXZ ML : Chart 88 g
Anax(CHsOH)nm (e ) 238(32,100), 260(sh 31,700), 360(7,000)
"R ERAL CIR) A% bhJ: Chart 89
"KBEERE I ('H NMR) A% ML @ Chart 90 (CDCls, 400MHz)
"REBBBKIB (P°C NMR) A Z b Chart 91 (CDCls, 400MHz)




BOHI S£HEHRR

9—-1 MEEERR

WEFEHECnY ¥ — LT, HEMonlcs L EKREERI . o/nl & D 202 % 5 45
DY TVEBRE, BRECOEMMTONET D, +—F 2L —71%. 60C 12 &
BLEBEREZNITONEL, H—Ch3L5CRYE, BEobed, REGNBR
2. 107 cells/ml WHRL, B6RT VL — b BT, BEBERIES v T EH
FREZOY, RXRACHET %, EXLETOREEBA LB L LB, —Ki
£#35,

HIE ' T2 RESBEEESh A REBEL L > TRERESS b T, (NI

REW .
W W A% B #

Bacillus subtilis M45 Rec- G(+) obd.- "HIB
Bacillus subtilis HI8 Rec+ G(+) 3o'C HIB
Staphylococcus aureus JCM2151 G(+) 356°C HIB
Staphylococcus epidermidis JCM2414 G(+) 36C  HIB
Micrococcus luteus JCM1464 G(+) 30C HIB
Escherichia coli JCM1649 Gi-) 35°C HIB
Klebsiella pneumoniae JCM1662 G(-) 35C HIB
Proteus vulgaris JCM1668 G(-) 35°C" ‘HIB
Xanthomonas maltophilia JCM1975 G(-) 30°C HIB
Salmonella typhimurium TA1535 G(-) JOE" “HiB
Candida albicans JCM1542 Yeast 30C YPMG
Saccharomyces cerevisiae JCM1499 Yeast 30°C  YPMG

9—2 HMEEEEERR

9-2-1 HHK

in vitro R BV TR Y AR D P88 & MMmMAT. Meth A 42 4 by JE 40
B B&oe bMIKI AS49 FHMEMM. PC-3 MiMANRI. MKNAS' S8 Mipg. MKNT74
HAEAIME, SW48 KIBm MM, WiDr AEEMREE2ERL &2,

9—2—2 in vitro MifafE=EEE O E
MEBE®EIO0L IZI6RFEES S 2 n T L — PCHEAAR, Claf ¥V Fa—i—
HciEsg | b, AR B CHAOBEOHRBRY Y AL 1 2HEINL. B2 96 1




EEL I, BMERT OARFBBIC., Sng/nlo MTT (3-[4,5-Dimethylthiazol-2-y1]
-2,5-diphenyltetrazolium bromide) ¥ 20u 1% & RCHEML &, MR, 3
PAY PV 7ORKEBROBET MM *BRLCAAROBRC BRT 32 &
&0 BERTHREFEZ® T, 1V ynirra—nwccazriibEL. 530
mCTOREELHEL., EMBOBMPRMEL L, Y Y7 LEFEMO Y = 4 O K
B, MUY = VOWKEL S504MEEM. 2RI IEE (Cooff) P EH L .

9—3 MESEERR

9—-—383—1 MK

in vivo BT Meth A, P388, MKN45, WiDr ofiic~ ¥ Amk ® Colon 26
fahaE. VA4 A(LL)ME. B L0 Bl6 B@@Er@mEL -,

D=3 ~2 ST
#EtE CDF1, BDF1. C57BL/6 BROEZ—=FIVAGF>Y—NAYU N— () &y
AL, 1BAHOFHEABRCHEHL -,

9—3—38 in vivo MIEEHFE

1) B8 FE P9 #8 4E SR

1X107fﬂ/m10~2§E§3L7‘:§%%M@100u1%7'72}]5}??&?‘](«:%*@[,7‘:0 fE 55 A e <
VADHMAEDERKRDEBH TH B, Meth A-CDF1, P388-CDF1. LL-BDF1,
Colon26-CDF1, B16-C57BL/6, ¥ v 7 VX IESMBERIEETH k D4H H #EFE, B
DV BIEKL 4, THECHEENCRS L, EEHBEHEL L, BER, v
bR — L (EEREKRSH) CHT IV VT VREBHOLEEHROEE »
T/Ck T&L &=,

2) B T 9% F

SX10fE /ml @B L %= MKN4S & % Wik WiDr 81004 1% X — K & 2 fk f
BTCHBHLU k., HEHBMHAH220m Cho kBEA»S3EB FIE, %Y 7%
BENCRS L &, BRERTRIOHECESHMOX R IR2HUEL., 2 v ha—u
ﬁwiﬁﬁﬁiﬁa‘ﬁ&tﬁ*}&fﬂ&—?ﬁ@%ﬁé$%ﬁmLf:o ¢




491 . 10

m/z 334.00080 Int.

ENO2
BP

GC 336.4c

Data File:

MASS SPECTRUM

SamPle: HPS3B?
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5B 2 5

Streptomyces sp., G324 BokET?
Oxopropaline BRETARE




RLE L

EMESMEBZECREESMB L ACEHMAEEESRABC LA BMIESE
MWERROBECRBOT, HERBEHTOLBIDHBL Z—HEE®, BV
MESEEZ SR THREMMENWE Lavendamycin®® 2 &£ ET I EEZRVWEL I,
& bW, Streptomyces sp. G324 HEHBAL EXxFHHKHE R, HPLC KL B3 HELE S
EUERAR, FA -7V -3 IV AR PLOBFREDLS, REODO I O
E7 A7 —%2FD, BEOMBEBEESE LTI LAY EEEL TVWEZ ERRE
Ehf, #HBEFZRIELAVTHEE 2TV, SEOLEW X BEBEL -, BS
T ELLIBERBITORER, Zhooft&Mik. B-carboline »EEBHKIKED
R HTHDI T E WML - 2z, Oxopropaline A, B, D, E, G&H & L
RINLODILAWOLEREORFTLET T, MREEEHE DV TORN 21T
ol

BLE 4SEWOHE

Oxopropaline Z4HET S (324 ik, UWTo LI B2 MUEEL2EHET S,
(1) & RE Y 4% 34

REBH AR EAEER ECTCIIREEL, PHMREIIRV, XL LEEEEH L
LbIEMEhD2IERRX VY PROBHEAE2EL I0~50EUL LORFOEFHMNAD 5
ny, JEvR2LTVS, RFREARFHETZOREIRK0.6X1~1.2un THE
RTH b, B RFOSI, #EFREEEhiw,
Q) ZMEEH B DR

SHEEM LB IEESERKE Table 2-1 KR T,

el T O AR TEHESIWE, ISCC-NBS Color-Name chart Wig#o b o %
Ao, 28C2HMEBOEEHC R I2BEOBERTDH 5,
(3) & iy H k

MR %L Table 2-2 RO 2-3 WR T,
(4) %8 fa BE fH A%

ZHEHROUYZ7I AV VBENL ZER, LLETS - %,

BLE, G324 ROBEENMERZEWNT DL, LL-UZ7I AV VEBEEL, &
BAOREBRILVYRT, MFORERFETHD, KHEHAOEARFR KLY PR %
FLi, Bk, APV ERENRYT S,

IheHMEEM»S (324 #ik. Streptomyces BW BT AEHEEE 2 5 h.




Bergey's Manual of Determinative Bacteriology &8k & (ISP 4 Inter-
national Journal of Systematic Bacteriology $518% . 698 . 279H (1968%4) .

R19%. 391K (19694 ) . R 22%,

265 (19724F) L DHBERL LEHEE.

Streptomyces katrae Ar&xfi s L CEWFS5hb, = Z T. Streptomyces

katrae JCM4777 & E#E, ¥®E - £ HUERPEBEL 2, ZOHEE, (324 R &+
BAMEBEHELE®EZ §Z &, Streptomyces katrae 2, ¥V YV 2 FHT 3 A,

ROSHA A Y ERREETTRECECRRES B,

LER->T, FEEKER

Streptomyces BW B T 2% EH & E %2 5h, Streptomyces sp. G324 ¢ LT, T -
ERWREMEY THEEMPF R M T2 539485 (FERM BP-3948) & L T&H

it L Tz,
Table 2-1. G324k DR FEHIK.

Medium Growth Aerial mycelium Reverse Soluble pigment
Yeast extract-malt Good Abundant(Hygroscopic) Dark yellowish brown(78) None
extract agar (ISP-2) Moderate reddish brown(43)

Oatmeal agar (ISP-3) Good Abundant(Hygroscopic) Deep yellowish brown(75) None
Light reddish brown(42)
Inorganic salt- Good Abundant(Hygroscopic) Colorless None
starch agar (ISP-4) Dark reddish brown(44)
Glycerin-asparagine Good None Black red(21) None
agar (ISP-5)
Peptone-yeast extract Good None Colorless Dark yellowish brown(78)
agar (ISP-6)
Tyrosine agar (ISP-7) Good Abundant
Moderate reddish brown(43) Black red(21) None
Peptone-nitrate agar (ISP-8) Good None Colorless None
Nutrient agar Good None Colorless None
Czapek's agar Good Abundant Strong yellowish brown(74) None

—

Grayish yellowish pink(32)

The color index in the parenthesis ( ) is in accordance with ISCC-NBS Color-Name Chart and represents the result of observation on the second week at 28°C on each medium.




Table 2-2. G324#k 7 A= TRy IR,

Growth temperature range

(ISP2 or yeast extract - malt extract agar, incubation for 14 days)
Gelatin liquefaction

Hydrolysis of starch

Coagulation of skim milk

Peptonization of skim milk

Reduction of nitrate

Decomposition of cellulose

20-38°C
negative
positive
negative
positive
positive

negative

Table 2-3. G324k D j% FZYE O &AL,

sucrose, trehalose

"sifive utilization:D-gulucose, D-xylose, D-arabinose, D-fructose, D-mannose

kgative utilization: L-rhamnose, raffinose, D-mannitol, inositol, D-galactose, lactose




B2 L EWORE

Oxopropaline ¥ i Lavendamycin # £ E T A2 D OEEE. UTO L >k
HEW K DKLk, dextrin, glucose, peptone, corn steep liquor. CaC0s
DB AEMIO0n 2 EL Z500nlBE=A75 23k h35C. SHEIEEEZEL
EREREZRAR L, ERRESEEAY, AUEBERY BB Y Z2h 20100
nl4r & LU %z Lavendamycin ¥ B W TIR25FK D, G324 E I B Tk 80
D500l BE=A7 5 2Aa2% FToEfMEL, 35C, SHEIRBEE® 1T > =, Oxo-
propaline ¥. Lavendamycin O &£ E B DMk, HPLC &4 & 0 380nmnT D UV
BRI & D 4T - %z, Oxopropaline O 4&EDMHEMB & L T, BEHNELLAAD S hH
2o Oxopropaline D, G B O Lavendamycin &, B BT A3HBENEVWERET
£HRESINHh, KT, Thbobotahc > Tb 3 & 5 Oxopropaline A, B,
EREELIhTERE, BE%®2 Fig. 2-1 €R T,

Fig. 2-1. Oxopropaline 3 4 FE & D FERFZAL.

—m— Growth (% packed cell volume) -e— PH
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%5 3 Bi Oxopropaline ¥§3f "z Lavendamycin o ¥&#& - Bt

B2HWCRERTEHECIDEEL TH SN Streptonyces sp. (324 # D 3%
WA H D Oxopropaline {3 ' Lavendamycin O¥E# - BLEEM I DWW T D F)E
DEE % Fig., 2-2 WK,

"BOWLEERL, BOOBC LIV EELPECEARSELBRECHEL &,
FBLO LW ZpHI0. OB L, I6LOBMF L2 MWL, HEEUREBF
MHEE e R, KERE L WpHL 0K ERE L, BEICLOBER T F 1 % i x &
Bl MUBBF  VHES 2B, HEMERMMEHE, ¥HE DS HEH 5 A
yma< bJ574—7T, H0-CHs0H R &k b BIRM ¥ H & € Oxopropaline
A 2 & CHEI. Oxopropaline B & D # & & 4. Oxopropaline E &G * & & iH
HDIDPXHELE, ThZhoESy %, EA HPLC » 5 A% Awv, CHsCN-H,0
DHRTHHE L., Oxopropaline A (3.6mg). B (1.2mg). D (0.7mg). E (0.8mg) &
* G (0.3mg) EZhZhRBEEMEKELTER, —FH, BUEBB F L HHE
THAYIY AT NVEMRIB 574 -k CHCls-CHs0H 0 R &L Hh HEL.,
SHOWREMEE T Z2H A HPLC 2 5 4% v, CHs0H-H,0 o R CH® L Lavenda
nycin 4.2mg Z®FEEHRKRE L TH L,




Fig. 2-2.0xopropaline A, B, D, E, G K& U'Lavendamycin DA% - HEE.

Whole broth of G324 strain i
8,000rpm x 30'

mycelial cake filtrate8.0L

adjusted to pH 10.0

extd. with EtOAc (16 L)
concd. in vacuo

EtOAc extract (923.6 mg)

Water-layer
adjusted to pH 3.0

extd. with EtOAc
concd. in vacuo

Water-layer
EtOAc extract

YMC ODS-AQ 120-S50 (500 ml)

HeO- CH3OH =2 :3 >3 :7>1:4 prep.-TLC(Silica gel)

CH30OH-CHCIs
=9:1

Active fraction

Waters Prep Nova-Pak
HR C18
H20- CH3CN = 70 : 30

Waters Prep Nova-Pak
HR C18
H20- CH3CN =65 : 35

Waters Prep Nova-Pak
HR C18

H20- CH3OH= 70 : 30

: Waters Prep Nova-Pak
| HR C18
H20- CH3CN = 65 : 35

Oxopropaline A
(3.6 mg)

Oxopropaline D
(0.7 mg)

Lavendamycin
(4.2 mg)

Oxopropaline E
(0.8 mg)

Oxopropaline B
(1.2 mg)

Oxopropaline G
(0.3 mQ)




# 4 fi Oxopropaline oW BM{LErtd

Oxopropaline A\, B\ D. E RO G OB ERNHHEE % Table 2-4 WEH L &,
Oxopropaline W@ T h T h¥EBEAHMKRKELTEHESh, AXJ)—L, 7 b=}V
W ESBRL., — A, n-"FYV v, KETBETH o> 2, Oxopropaline D A &
)—VHTD UV AXZY b ik Lavendamycin®9 % fttd B -carboline {t&
#ot-93 R oHhDdH®LAL B-carboline BREZPHFEHEEELEL THEOZ EEZTRL
ko IR AR P LR HWKEHFEHEE L T3380~3450cm W kBEHE., 1665~
1680cn™ 'K a, B-TEMT bV OHFEEERL Lk, BEAX ) —LVHTHUEL & 'H
RO 13C NMR AR I b AT -2 D IEEWE Table 2-5 R 2-6 WEHL 1=,

Table 2-4. Oxopropaline A, B, D, E R U GO WE{LZHKER.

D

A B E G
Appearance Pale yellow powder Paleyellow powder Paleyellow powder Pale yellow powder Pale yellow powder
0
[aﬁ (CH,OH) +56° -39° +30° 39° Opptically inactive
(c 0.05) (c0.02) (c0.1) (c 0.02)

Molecular formuta CaHiNO, CaHuNO, CsHuNO, CaHxNLO, CsHuNO,
HRFAB-MS (m/z) (M+H)*

Caled: 417.1662 417.1662 271.1082 401.1713 255:1133

Found: 417.1671 417.1674 271.1086 401.1713 255.1141
UV (CH,0H) A ,.nm (e) 220(43,800) 218(44,900) 219(31,000) 218(32,800) 218(33,700)

265(15,500) -265(15,100) 264(10,600) 262(11,000)) 263(12,500)

288(22,800) 287(22,300) 287(16,300) 284(16,800) 284(18,900)

381 (9,600) 378 (8,000) 381 (6,200) 377 (6.300) 375 (7.200)

R (KBr) cm™ 3380, 1675 3450, 1680 3430, 1680 3430,1675 3540,3340
1665
TLC* Rfvalue" 0.06 0.13 0.53 0.24 0.74
Rf value® 0.10 0.22 0.57 0.33 0.76

a) Kieselgel60 Fx, Art. N0.5715
b) TLC solvent system (CHClyMeOH, 9 : 1)
C) TLC solvent system (CH,ClMeOH, 9 : 1)




Table 2-5. Oxopropaline A, B, D, E XU GO'HNMR # I # V¥ 7 b

—‘_———f
position

A

B D E G
o 8.32(s) 8.31() 8.30 (s) 8.26(s) 8.27 (s)
4CH, 2.94(s) 2.95(s) 2.94(s) 2.92(s) 2.92 (s)
5H 8.27(d, 8.0) 8.27(d, 8.0) 8.27(d, 8.0) 8.24(d,7.9) 8.25(d, 8.1)
6H 7.35(dd, 8.0,7.2) 7.36(dd, 8.0,7.2) 7.35(dd, 8.0,7.2) 7.33(dd, 7.9,7.3) 7.34(dd,8.1,7.1)
7H 7.60(dd, 8.3,7.2) 7.61(dd,8.2,7.2) 7.61(dd,8.2,7.2) 7.59(dd, 8.2,7.3) 7.59(dd,7.1,7.1)
8H 7.75(d, 8.3) 7.74(d,8.2) 7.74(d,8.2) 7.72(d,8.2) 7.72(d, 7.1)
11-H, 5.97(dd, 7.0,3.9) 5.72(dd, 5.2, 3.3) 5.59 (t, 4.1) 3.61(m) 3.54(t,6.2)"
11-H, - . . 3.94 (m) R
12-H, 3.90(dd, 11.8,7.0) 4.01(dd, 10.4,5.2) 4.10(d, 4.1)* 3.92(ddd,9.8,6.4,5.3) 4.08 (t,6.2)"
12-H, 4.03(dd, 11.8,3.9) 4.21(dd, 10.4,3.3) . 4.24(ddd,9.8,7.2,55) . -
“H 4.96(d, 1.5) 4.56(d, 1.5) 4.76(d, 1.6) -
o.H 4.04(dd, 3.4, 1.5) 3.61(dd, 3.5, 1.5) : 3.73(dd,3.4, 1.6) :
3-H 3.80(dd, 10.0, 3.4) 3.58 (dd, 9.1, 3.5) ’ 3.55(dd, 9.5, 3.4)
4H 3.33(dd,10.0,9.5) 3.30(dd, 9.5,9.1) y 3.32(dd, 9.5, 9.5) 3
5-H 3.73(dq,9.5,6.2) 3.72(dq,9.5,6.2) : 3.64(dq, 9.5, 6.3) 3
6-H, 0.85(d, 6.2) 1.24(d, 6.2) : 1.20(d, 6.3) s

Measured at 400MHz in CD,OD; ppm from TMS.
a) Two protons as methylene signal.

Table 2-6. Oxopropaline A,B,D,E RIFGN"CNMR 4 I AV 7 b,

Position A B D E G

1 134.2s 133.4s 133.8s 135.3s 135.8s
3 140.1d 139.7d 140.1d 139.7d 139.7d
4 134.6s 134.5s 134.9s 134.1s 134.1s
4, 131.1s 131.0s 131.55 131.1s 131.1s
4, 122.2s 122.0s 122.45s 122.2s 122.1s
5 124.5d 124.4d 124.8d 124.5d 124.5d
6 121.8d 121.6d 122.0d 121.6d 121.7d
7 129.6d 129.5d 129.9d 129.6d 129.6d
8 113.5d 113.3d 113.6d 113.4d 113.3d
8, 143.2s 143.1s 143.5s 143.2s 143.2s
9, 136.3s 136.1s 136.6s 136.0s 136.0s
10 200.6s 201.2s 202.2s 202.4s 203.1s
11 80.5d 74.3d 76.6d 38.7t 41.8t
2 63.9t 69.7t 66.51 64.1t 58.8t
13 18.0q 17.8q 18.2q 17.9q 17.9q
s b 103.6d 101.7d 101.8d

2 72.2d 71.8d 72.3d

3' 72.5d 72.0d 72.3d

4 73.8d 73.7d 73.9d

5' 70.3d 71.3d 69.8d

6' 17.6q 17.8q 17.9q

Measured at 100MHz in CD,OD; ppm from TMS.




% 5 i Oxopropaline ¥ o # & B #7

5—1 Oxopropaline A O & T

Oxopropaline A & HRFAB-MS RO 'HNMR AXRZ P L OB LD HFRX Cas
HoaN207 Cm/z 417. 1671 (M+H)*; calcd. 417.1662] &5 x2bHh ik, UV AR b
MEAR ) —VHEBOT, Anax 220, 265, 288, 38lnm WRNBE KL 5 %25
Ed D, #i&L %L B-carboline B E2HEXBHREFE O ERTRIKIhE, Th
&, MR ® B -carboline {t &4 & % Harman(Aldrich Chem. Co.) @ UV A~
JPNVEDEREEBE» S bZRHELE hiz, IR AXRZ bV IZBY 33380cn™ ! D IEJA W
LR & 1676cn™ P DM WIRIE, ThZh, HEOKBEL o, B-FHEMT b YO
FEEZTL

BEAR)—NLVHETO *3C NMR A2 Lk DEPT EROBERZ, IHO I LA
SVRFES VA sp? BREMEL2FHORFR T, EOMMEARFCHEEL A F
VRF, MHOBMERFCRALEAF VYRR, HOXAF AL ERROH2EO B
FRFOFEEZ L &, &5, 'H NMR, 'H-'H COSY, *3C-'H HETCOR A% b
VOB LD Fig. 2-3 WiRITHoEENE»hik, sp? BRROE2F O ORFZRF
(C-1~C-9.) RUBHET IO FEKEE T b (68.32, §8.27, 6 7.75,
07.60, 67.35) W2@EMEhi CBREFD B-carboline B DILEHTD 3
Ctemli, —2O0BBRER, EOBEVWCAYTY YILTVT, D2, B
FRFCHELTWIREFLD 7 by (65.97, 64.03, 63.90) #F-oZ &
o, BRERFEHEELEAF Y (5:80.5, C-11) &, MERFEHERL LA F
LY (6e63.9, C-12) oL EITA—Fh, A ArR=VRFE (6:200.6, C
10 #BH LTI RE T TR L Tha i EAmBehk, ch i, 37
VE (65c18.0, 612.94) ., EFECRECERL TWLITERFHEIhE, Bok
O RBEE - (5103, 8. 0738, H572.5,:072.2, 070.3. 617.6) &. &
DEBBRL Tk, '"HNMR B 2T robaEf. '°CNMR 2RI b1 EEE
T5kEY7 POREBIW., ZOWMN «-rhamnose THSZ &E® L Iz,




Fig. 2-3. Oxopropaline A DEFHEER 7 I A NVT 7 b

[51 ( 8¢) in CD30D].
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MEShEHI>HEEMOBMKE., LW 'HNMR R '3C NMR ARZ b LD 5%4
RIFRER HMBC AR P AR EIDBREL £, 5-H(58.27) » 5 C-4.(6131.1),
C-7(0 129.6). C-8,(0143.2) &, 6-H(S67.35) »5 C-4p(6122.2), C-8(4
113.5) &, 7-H(87.60) » & (C-5(5124.5), C-8.(6 143.2) &, 8-H(5 7.75)
i C=6L0.121.8) C~4o(0122.2) &, Fhfhuny X v yshy Ty vy¥ml.,
AR BEREDPOHEMELRIZRFELLE, &6, 13-H:(62.94) 5 C-4,(6131.1).
C-4(6134.6), C-3(6140.1) &, H-3(58.32) & C-4.(8131.1), C-1(¢é
13.2) B, ThEZha vl vy o v TSV Uy IR RTTENS, AFAHE C-
4 fLic, bHIIAOEMRER C-1 CKBERLTWIHBELXSE 2 -, &5, 11-4
(65.9M) 26 C-12(8563.9). C-10(5 200.6). C-1" (&5 103.6) ~., 12,-H($s
3.90) » 5% (C-11(680.5) ~, 1’ -H(54.96) »5 C-11(580.5) . C-3’ (&
72.5) C-5" (8 70.3)~. 2’ -H(54.04) 5 C-3’ (6 72.5). C-4’ (6173.8)
~, 37 ~H(83.80) »6 (C-4" (873.8) ~. 4" -H(63.33) & £-3° (6 172.5)
C=b 8 T023) . L8 A 0let) ov 6™ =R (50, 85) % L~4" (§73.8) 0=5
(670.3) "D, RV VYT Avwv TV rEEzk, ThbD HIBC F— X O &
r& D a-rhamnose W7V aviEsT C-11 EALTHEDH, T
rhamnose # F L EBHRFE WL, C-10 O ANV A2 AVRFEZPNALT C-1 HEHESLT
WAHAZ EMVNADER -k, CORRODEWN®E Fig. 2-4 T,

Fig.2-4. Oxopropaline A 1= 3} 5 HMBC B D EY.

13




ELWKHEZHE T 5728 Oxopropaline A # INMEAET100°C., 1.5 488 L
THMKDM=21T> 2, Oxopropaline A Dk SRz I hBEShEHIE, TLC T
& D rhamnose E[R URf{E#% 45 %2 %2, rhamnose O WNIEELPRET S 1o
Oxopropaline A DB A X J U U Ak Zhi# { per-p-bromobenzoyl {t ®1F - 1=

(Scheme 2-1)°94,

Scheme 2-1. Oxopropaline A K U° L-(+)-thamnoseDEEx ¥ /) 3 &
& per-p -bromobenzoyl{t, .

HsC

- HsCO OH
I\ N 5% HCI / CH,OH at 100°C %{ou
N o OH - 0% s
H OH OH
¢ %7//:5/ o
CH,
@

_ o
Oxopropaline A HO <|)H

Hco o o
o, ¥
p-BBz ]
CH;, Oxopropaline D

ol
HO

I
HOwOH 5% HCl/ CH;0H at 100°C ) \ ‘ ot
() CH
0% CH,4 3(3\0‘ o1 3

OH

L-(+)-rhamnose




FEL L 2,3,4-tri-0-(p-bromobenzoyl)-1- a -0-nethyl-rhamnose @ CD A X ¥
Pk, D L-(+)-rhannose "S5 RIBWELFEED CD AT P L E—F

L% (Fig. 2-5)c BLEDHERE LY Oxopropaline A OB R LU TOL S CHREL
i

Fig. 2<5. Oxopropaline A Hi 32, 3, 4-trl-p-bromobenzoyloxy- 1-methoxy -rthamnose ¢ CD
AT PN (In CH3CN at 22°C).
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5 — 2 Oxopropaline B o ## & fi# 47

Oxopropaline B & Oxopropaline A & U4 F3 Cr1H24N207 [n/z 417.1674
(MtH)*; calcd. 417.1662] &5 x26ht, UV RO IR A% F L % Oxo-
propaline A E B OBERERL 2, —FH., 13C B 'H NMR R~ 2 bk C-1
iz o Ul $H& 7r £ rhamnose #H W DWW T DA Oxopropaline A ¥ DEWHE R L =,
C-11 2> *3C RO *H NMR W B 312> 7 b k. Oxopropaline B (6 o74.3/
0 15.72) WHWT Oxopropaline A (8 ¢80.5/615.97) £ D LERIBICL 7 b L
THEY. C-12 (L TRHEI Oxopropaline B (6 ¢69.7/6 ud. 01% O 6 ud. 21) @ B W
T Oxopropaline A (8 ¢63.9/0 3. 90RO 6 44.03) £ Hh LERBIZLZ L TW
ko &5, Oxopropaline B % INHES T100°C., 1.5BFMIALIE L CREMNAK & M8 % 17
SRR, WFKMAZ )V YARLIDB LA EFERIK, Oxopropaline A% [F 4
CABELTR/RLAEZ7 ) aVRUOESBHSERLLOE S 2, LEDKERLDY

Oxopropaline B & Oxopropaline A ¢¥iDHEANBORL S, LT RTIESE
TCHISEBLELE,

Oxopropaline B



5 — 3 Oxopropaline D o # & @47

Oxopropaline D &% F= CisHyi4N,0s &E5 2 5 h =, Oxopropaline D @ UV
BOG IR AX2%J hA b Oxopropaline A EHPYOER%®ZE5 2=, Oxopropaline D
D 'C RO 'H NMR 2 X2 b Lk Oxopropaline A BUf B k Db X5 HEMR
VIINES R, HFBRC 130 BRU 'H NMR AR ¥ L DE 2 &5 0xo-
propaline D O #& &,  derhamnosyl Oxopropaline A ERBE iz, Oxo-
propaline D @ 'H NMR AR A Y ' TLC LT @ R B Oxopropaline A,
B OBMMKSBE LB SLhE? VY 2 B ERBELERYPE 2R, LDk
R &Y Oxopropaline D o 3 13, 4-methyl-1-(1l-ox0-2,3-dihydroxy-propyl) -
9H-pyrido(3,4-blindole ¥ ¥EL 2, & H. C-11 oM EEZEECODVWTIREE
LRl by,

Oxopropaline D




5 —4 Oxopropaline E o i @7 4

Oxopropaline E & HRFAB-MS 22 ML DM#T & ) 4 F CoiHaaNoOs [n/2
401. 1713 (M+H)*; caled. 401.1713] ¥ 5 % & h. Oxopropaline A RO B & b A
FRFVMEI LG FRXEE 2 2, UV RO IR A2 P L., ©iD 0Oxo-
propaline A\ B E P OERKREE 2 =, 'HANMR A7 M LIZBWT Oxo-
propaline E W&, Oxopropaline B W13 C-11 DA F > k¥ (65.72) D
KbV V=2IFAN AT YV Yy PR RTAFLYTO Y (S 3,81 8 3.94)H8
B S h i, Oxopropaline E @ '3C NMR A% b &, Oxopropaline B & i+
SERRTUEEBEALTOIAFVYRKEC-11 674.3)M, AFLYRE(S
BNDRBERD>TWVWIZERRLE, ThOLOHPRLHEBRNFERERE. Oxo-
propaline B D& H 11-dehydroxy oxopropaline B ©d 3 Z L 2Rl L =,
Oxopropaline E % INSEESTCI100C., 1.5BFH B L TERMASMEPIT- &R, X
FEBMAZ )Y VARIDEOREFERR, RKHMO7 7Y a3 vELitiz, Oxo-
propaline A\ B MO WHER D L-(+)-rhannose » 5 F B X hh¥EH S LA L HE
% 5 % Iz, Oxopropaline E @ 7 7'V a v#4i&. Oxopropaline A\, B @ 7 ' 1) =
v T& % Oxopropaline D &) bEWHEHEL RIYWETCH >k, EBHWE, Z D7
7V a vk, Oxopropaline G R U TLC ET® Rf {. HPLC TORZFRE» 5
0

Oxopropaline E




5 — 5 Oxopropaline G o ¥ 47

Oxopropaline G &, HRFAB-MS ARZ ML D@ & D HFR CisHyaNo0, [
n/z 255. 1141 (M+H)*; caled. 255.1133] Et@&EL ., UV B IR AR b i
fft @ Oxopropaline ¥ & R KR TH - 7z, Oxopropaline G @ 13¢ F® 1 'H
NMRE A X7 bk V& Oxopropaline D ER U & 5k, Bfis ARY L% 5 2 1,
'HNME AX T PALEBT SEHEIR AB, TH-TH A Y Y A7 AR C-1 {4
RXO2ED=EMH(03.54, §4.08) LTHAUMEhE, —FH. 13C NMR B W Tk,
TRETRDAFL YT by ERHETIRENG4L. 8KV 658. 8B & h iz,
MWED#ER LY Oxopropaline G O it 11-dehydroxy oxopropalineD (4-
nethyl-1-(1-oxo0-3-hydroxy-propyl)-9H-pyrido[3,4-blindole & HE L %,

Oxopropaline G




% 6 fi
Oxopropaline ¥ K& ¥* Lavendamycin @ in vitro MifafEEEMHRB OB E »

Table 2-7 Wi ¥, Oxopropaline D R¥ ¢ WEEBAKEHOHMBABEEEME» T L
o

Oxopropaline ¥{ & ' Lavendamycin @ #fj4 p& £ &

Table 2-7. Oxopropaline A, B, D, E, GR U Lavendamycin® In vitroflaE &5t

IC ¢ value (pg/ml)

Cell lines A B D B G - Lavendamycin
P388 >50 41 31 >50 43 0.06
(Leukemia)

A549 >50 >50 17 >50 32 NT

(Lung carcinoma)

MKN45 >50 >50 39 >50 33 0.10
(Gastric carcinoma)

MKN74 >50 >50 >50 >50 >50 NT

(Gastric carcinoma)

WiDr >50 49 38 >50 45 0.09

(Colon adenocarcinoma)

NT = not tested




BTH O HE

MEMODELETOIHBNMEEYERRZOBABEC VT, BB O 18 H»
HorBEL o — M BE Streptomyces sp. G324 #: 4 Streptomyces lavendulae &
DHEBEShIEERZESh L, BVWHESEUEY RTHESNEYE Lavenda-
nycin REEL TWDZERROWEL, EHE, CoEKEXMEEEEE» T T
#$ M Ix B-carboline {t &4 Oxopropaline P EE L TWARZ R RWEL &,

Lavendamycin

B -carboline B O X4 Y F—LAEBEHEHE2{LEHE., TELTHEBD LD H
BESh, 1000l A LD b DRSO ATVWSE, Zodiik, EFLLTash?
Strychinine®® | ¥®MZEH, MEBRTHEL CEELEERZTH S Reser-
pine’® | REMEMBFEAEFED Yohinbine®”, {AEBRKEFE L THVWL AT
W3 Ajnaline®® | MELREL L TEFKBUBEOLEEECERLEHELX L 5 T
Vincamine®? (Fig. 2-6)%a &, ZOSH K MNBEHEESELZEL TWVWD, ¥,
Vincoside & T&EAmHK D Vincristine, Vinblastine R&FIJEH & L CHM
MEFODEBRECAVLATWVWEIZ LR, MRTLRREEHNTH D, —H., H&EY
WEET D B-carboline 2B ET D&M E L T, Lavendanycin @13 i
&, Streptomyces alboverticillatus 4% E T 5 B -galactosidase JHE®|
Pyridindolol®®? | Penicillium verrculosum D& E ¥ 5~ 14 3 b %> Y Ver-
ruculogen®1’ ., & & iz Aspergillus fumigatus @ & E 3 3 Fumitremorgin A102
BEabshTtwdoatdhd Fig. 2-7),

FHEHKCBYIVHBHOAI )=V 7 0BET, AL W ARZ b ERT —
E D&% (Oxopropaline ¥)H., 5Ok MNEBSMIE W L 4S5 REY i 41 P
EEEEP ST ENEADO N, UV A2 bk Oxopropaline M EB L -
B-carboline * B ETHILEHMHTCHIHIZ P RBL =, $fET 3 Lavenda-
mycin b Z D ED —EH W B-carboline B E2FELOI EMS, ZOTMEHRS




Fig. 2-6. R RAHEM*RTERAV F— VTV Ha A F,

e

HO
H,COC

[l
@)
Vincamine

Strychnine

CH30
O
b o OCHg4
| H HyCOC bCH3
CHs OH g OCHj
Ajmaline OCHj,

Reserpine

HecoC &
R = CH,, Vinblastine f e
R = CHO, Vincristine O

Yohimbine




Fig. 2-7. (AW DA RET 5 B-carboline 7 v T A k.
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D —

WwWeEBbh, ¥k, TTCRREEIKC, MEHOEET S B-carboline B
PREOILAEYWRIEEE L bSO hTVRWE £ Hh 5, Oxopropaline B Lk # #H (b
EMTHAHIFEELIBE L Bbhk, —F#. B-carboline # B & T 5L A4
MEFIREEZTRT Z M5, Oxopropaline O MBEEFEMH 2R —A KL ki
EEEENHF SR,

CDEIBRERID, MECL & E L hizw Oxopropaline B OiE S - BLg
VYOCHERTRAADLIZI L L, £#I/n b5 74 —%2KDELHVTE
hETho{tehzHEEEL 2, 'HRO® 3C NMR 2o e L REEHETE Oxo-
propaline A WX L#EH D Z & LY, Oxopropaline A & B-carboline B D
(RBo D207 m b vHR, BRECEBERDLD-oTVWIHMETHDIZ ERHEML
ok, 8HIW, HMBC B O WEMAK G, BEA X ) )V VY ARERK I DR 21T
ol fER, ML A FNUE, LK 1-o0x0-2,3-dihydroxy-propyl EMNEHRL TH
. & H W, l-0x0-2,3-dihydroxy-propyl E D2 D/KEEE I rhamnose BNV
AVNMBEELTVWLIHETHDZERPHREL 2o &5, rhamnose K2 W Tk,
Oxopropaline A »» % 2,3,4-tri-0-(p-bromobenzoyl)-1-a -0-methyl-rhamnose
PAEEL, EHO L-(+)-rhamnose S ORIKLRFEEED CD ARSI b L DL
B &b, L-(+)-rhamnose TH 5 Z & ®#EERA L %z, Oxopropaline B, D\ B, G &
DWW T Oxopropaline A L DEBELIDEFRFhOoOEEZHEZEL 2, 0xopro-
paline A, B, D 2 W Tk MTPA %1 w kb C-1l oA EEORET % 1T
oA, MIPA 227UV HEL WIFEEZELTRABEORECREL R b - &,

HEtL -2hZhod Oxopropaline 2w T, MABEEEHE2RBL -
5 Table 2-7T KRR L k&K, ZhBERVWERERE T, gL, FEMHEDLIR L
AERDO NIk, TOARCDOWTK, Lavendamycin E OB AR, fZEHh
DFEAC LZ2MIEOEEFP DO pH OB LI2EUNDHE, It EMET L L A EH
MEERPEHBDICRES ko ik,

DB DEPFET S Lavendamycin & Streptonigrin & £ /R B #FE il B RH
H2ZbhTWHI%4  Streptonigrin B RBWT, B FHORANLVH 7 vEiEs-=
J—=NVELELYF I 3-UVEER, 2,4-V 73 ) 7=2) —NVEZER|RRIT
Celly 2w b ELTH YA F RS EHEISHTH S, ~FH, 2By
Y E k. B -carboline A TH D THHIMDHIY, Zo2o0H 2 ES
Hcik, C; 2=y PRAMLEEEHE X HLhHH, Oxopropaline k. Lavenda-
mycin@ R5hd C-3 DI NAFUVILELRARBLTOVELDD, C-1 £ (s
2=y PAREBEBRLTVWDZ E LD, Lavendanmycin £ R DRI E I i b B @ §
SEETCHHIEELZOND, ZTDZEMBYL, Oxopropaline L&, HEuk
dLILEHMEE IO N D,




Oxoplopaline HO{tEMHMRE, MESEHCS VTR, ¥UFHEL TV RERED
MBERADLOhEhroEbOD, &R XREL S5, B-carboline k& NS
PREHEEERLPFTIZELID, B BRALLPOFRABEERLROE S 5
MARDY, % ., Lavendamycin OESGROMEOE S L ERARILEWER L # 2
5h %,




70E FhY

FHARCBOTE, ECUTORBL2FEAL TARI PLORER B I 5 o 12,
« NMR AR Z b L
Varian VXR400 spectrometer
JEOL GSX-270 spectrometer
Bruker AM500 instrument (HMBCH#IE)
« FAB-MS A X7 p 1
JEOL JMS-SX102 spectrometer
« IR ARZ b L
Hitachi 270-30 spectrometer
UV ARZ b L
Hitachi 200-20 spectrometer
Hewlett-Packard diode array instrument (HP1090 liquid chromatography
system)
- BEYE B
Horiba SEPA-200 spectrometer
D ARZ b U
JASCO J-20A automatic recording spectropolarimeter
JASCO DP-500N data processor

BEKEI IO M5 74— HPLOWK LD - 7B, UTOBBERCLIDIT-
12 e
il
Hewlett-Packard HP1090 liquid chromatography systenm
i AN
JASCO liquid chromatography system
RHEODYNE 7125 sample injector
JASCO 880-PU pump (X 2)
JASCO 875-UV detector
JASCO 880-30 solvent mixing module

SIC Chromatocoder 12 integrator
GILSON Model 201 fraction collector




I——

FEREI R P S74 -k MEk, UTOBBCLDITo &,
4y HY

Yamazen corp. No.540-SY-2CSC pump

Yamazen corp. prepUV-10V.HC detector

Yamazen corp. SS-100 recorder

ADVANTEC SF2120 fraction collector

EHEI/In< b9 74 —RUToHEL2 AW,
N ATFNVERBIRS VT T 74—

Merck Kiesel gel 60 F,s4 Art. No.b5715

Merck Kiesel gel 60 Fas4s Art. No.b5554

Merck Kiesel gel 60 Fos4s Art. No. 13794
cHHENISLAIBMNTT T 4 —

YMC 0DS-AQ 120-S50
EBREBEE I b TS 4 —

Wako Wakosil-I 5C18 HG (4.6 ¢ X 250 mm)

Waters prep. Nova pak HR C18 (25¢ X 100 mm)

Zoffi, RFEEBLPCRKESIRFCR, UTOoHEHKELZHEBEMFRL &,
« DB Y RIS T IR
Merck Kiesel gel 60 Art. No. 9385
Wako Wakogel C-200
cHEDISAIDAIMNTS T 4 —
Wako Wakogel FC-40
- EBHEEEIATNT T T 4 —
Shiseido Capcell pak C18 SG120 (4.6¢ X 250 mm)
Shiseido Capcell pak C18 SG120 (6.0¢ X 250 mm)
Wako Wakosil-1I 5C18 AR (4.6 ¢ X 250 mm)
Wako Wakosil-I 5C18 AR (20¢ X 250 mm)




BL1E SEWOBEE

starch 0.05%. glucose 0.05%. peptone 0.02%., yeast extract 0.01%. meat
extract 0.01%, NZ-amine type A 0.01%. CaCOs 0.01% agar 1.5%& D st 2 ¥ s#th %
pHT.OWRHE L., Thi2oBssthe L ¢, #BEEETOLELY SBEL =,

B2H HEEODNH

Oxopropaline 2 £ E T 23K OEEMNE £ M 248, Shirling &
Gottlieb D HIHEWHE - THFfli L 72°¢ . MAEE D sy 471k, Becker 5D H T R
" Yamaguchi O FE WX I DKL ke REFEOE(LMIE Pridham and
Gottlieb's M ECDEBX LDHBEL 289,

H3H HEHEOEE

3—1 A EEiH

dextrine 2.0%. glucose 1.0%. peptone 1.0%. corn steep liquor 0.5%.
CaCOs 0.2% K D 2 5 2 pH7. O AAE L TH W I,

3—2

EREEEZE/IOONI 23X D0nI=A 75 AakkEL TI21IC, 15 ®EEL =,
CD77AaRCAT Y MPEEELLEAPHEBELIEME, 35CCtr—2Y —Y = A
A—2HAVI00rpnTHEELEEERE L L, XK, ALUEH/RZI0MITOHELH
Bl 80FXDS00NI=Z=A7 S 2Aak2nlFoEERREPMEE LSAM. 35C Cig®
21T 12,

BA4E HERHOSGWN

BREORIEMNLEREO ML, 1HED growth, pH, Oxopropaline R O
Lavendamycin O£ EBOY V7)) Y VW& DiT-o 1k, growth WEEH ® 3000
rom Cl0EEOCHDEEL2ITLEe&EOEFE2, BESOERC LD FFEM L &,
Oxopropaline ¥ & ¢ Lavendamycin O £ E B HPLC ot L D M L =,
HPLCO Y v LV U T LI WHRAML 2, R4 10nlD3EFEW % Oxopropaline @
W CIEpH10. 0 ® L., — . Lavendamycin D 9 #F Tk pH2. 0/ L ~ 1%,
InloOKEMzF LEZhThEMzhk, ThZhOREELXI05HEBEHE L. 3000
rem T IO EEODBEERTo k., LBERBRIBE 2PN BZ LD, BEBE F LB
PROBLBETEMGEEL 2%, InloA X)) —LVEZHEML T HPLC v 70
bk,




(HPLC 4r#r)
LTOEHCEID, HiEiTo. ZOXHBTTD Oxopropaline RO
Lavendamycin @ HPLC KRB &% Fig. 2-8 Wmrs T,

A7 A i Wako sil-1 5C18 HG (4.6X 250 mm, Wako Pure Chemical
Industries. Ltd.)
B 0 0. 15%KH2P04 (pH3. 5) ~CH3CN(7:3 for 6 minutes, 7:3 to 3:7 linear
gradient for 9 minutes, 3:7 to 15:85 linear gradient for 2

minutes and then isocratic with 15:85 for 13 minutes)
e . 1.0ml/min.
B UV 380nm

Fig. 2-8. Oxopropaline #:if U°ic Lavendamycin o
HPLCIZ 313 2 3:H). |

Lavendamycin

N\ Boieal

0 5 10 15 20 2’5 30

Time (min.)
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% 5 #i Oxopropaline ¥ @ ¥t - B g

FOHIOKTERLIDERIKRTHR, BE®RE28,000rpnTI00BELIET S L
CEIVEFEZEL 7y —F LB ECHBEL £, WM&k, pHIO.OWHAEBHK, 8LOEE
MrFLVTo2EMELAL, COMMIFLEYEKERST MY Y ATHKE, BE
TCH|RM, WARMEYI23. g B, BOALHRHEHEILEDAZ ) — LK
BRL. LEBEBEES U B 50 (YMC 0DS-AQ 120-S50, YMC) 500mlZ FIMEL =D 5
AW DEH0-CH:0OME & ¥ (2:3) . Ho0-CH3OHIE & ¥ (3:7). H,0-CHsOHE & ¥k (1:4)
TIEXBRABH TS0 b 5974 —-%1T2ohk, 2O/ MNTS5T74 -8
WTIk Oxopropaline A L HE 2. RWT Oxopropaline B & D # &L EHy., &
5 Oxopropaline B & G ¥ FCHEHABVIERGBEH TS, BEBEGER, Bbhi?
NEZhoWMREFEUES2DVDEDOAR ) —VIZEML. Oxopropaline A &4 1A
¥ & CHsCN-H, 0¥ & % (3:7) . Oxopropaline B & D # &% H % . Oxopropaline E
E G Z2RECEH2EZEHRh EHCHsCN-H 0B 5% (35:65) 2 aBEw® & L &= HPLC (Prep
-Novapak HR-C18 25¢ X 100 mm, Waters)Z AW T, Z#H1L.8nl D FHE T, UVIE I
280nmDE= R — W LD H 2Tk, RO LEREPEZBRETRMBLALEIAE
NEThEEEOHEREL 2, COMNKZPWERLEL THiE % 0xopropaline A
3.6mg. Oxopropaline B 1.2mg. Oxopropaline D 0.7mg. Oxopropaline E 0.8mgk
' Oxopropaline G 0.3mg® #EEAH KL L TH I,

%5 6 i Oxopropaline OB EERRVF ARSI LT —2X
8 —1 Oxopropaline A DARI b AVTFT—2&
- B8 (MS) AX%Z b . Chart 92 (FAB-Pos.)
A ERYL (UV) AXZ b Chart 93
RN EZIL (IR) AR Z b Chart 94
K FEREBE IS (TH NMR) A2 by @ Chart 95
- REVNEBE W (13C NMR) AXZ b Chart 96
» DEPT A~ 2 b . Chart 97
- 1H-1H COSY A& b Chart 98
- 13C-1H HETCOR AX%Z b . Chart 99
» HMBC A X2 b v ¢ Chart 100

8 — 2 Oxopropaline B @ AXRZJ b AT —2X&
- B8 (MS) A~%Z b Chart 101 (FAB-Pos.)
A ERAL (UV) AR Z b Chart 102
RN ERAL CIR) A& b Chart 103




I—

KRB B (H NMR) A2 b @ Chart 104
- RBEBEEB K AR (13C NMR) A %Z bV @ Chart 105

6 — 3 Oxopropaline D @ARY b LF — X
- H8 (MS) A% b i Chart 106 (FAB-Pos.)
- AU (UV) AP bv: Chart 107
c RAERYL CIR) AR Z b i Chart 108
KB FEE (TH NMR) A2 b @ Chart 109
RFBRBEBEEFEB (13C NMR) AX2Z v ¢ Chart 110

6 —4 Oxopropaline E D ARJ b LF —2X
- EHE (MS) A% b Chart 111 (FAB-Pos.)
A B (UV) AP ML Chart 112
A ERY CIR) AP kv Chart 113
K FEEBKFE® (YH NMR) A% b Chart 114
- REBEBEEK L (13C NMR) A% d : Chart 115

6 — 5 Oxopropaline G @ ARY p L F — X
- BH 8 (MS) AXZ b . Chart 116 (FAB-Pos.)
A B (UV) AR ki Chart 117
c R EBIR UL CIR) A2 M Chart 118
KRB EKFEW (TH NMR) A2 byt Chart 119
- REEBBK IS (13C NMR) A2 b Chart 120

% 7 # Lavendamycin K¢ Harman OMBEALEEBR T ARY b L F — X
7—1 Lavendamycin @ AR 7 p LV F— X
CEAERAL (UV) AP b Chart 12 (CHsCN-0. 15%KH,P04 (pH3. 5)=85:15)
KB E W (TH NMR) AXZ M @ Chart 122 (DMSO-dg)

T—2 Harman O A2 P L F—2X&
A E R Y (UV) A2 kL : Chart 123 (CHsOH)
KRB EFEB (PH NMR) AXZ bt Chart 124 (CDs0D)
- REBEBIE HE (13C NMR) A2 b Chart 125 (CDs0D)
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% 8 fii Oxopropaline %8 @ B ink 4r iR

%Y v 7 )V (Oxopropaline A 4.6mg. B 2.2mg, E 4.0mg) # INsEEE & © 1. SH¥ [
10CTRIBLE. RIEOER, BbhiEEOC7Z7ZVavEEAEFHO TLC X O
WHPLC WL ODBREL Iz, ¥EH & n-PrOH-H20-NH4OH(6:2:1) TREBE L., 7V R
nYRAETKREL &, Oxopropaline A, B, E D ZFhZhEShizR, ¥XT
B o L-(+)-rhamnose (Tokyo Chemical Industry Co. LTd.) & E#EHEW B
T TLC ETRU Rf {£(0.45)% 5 % %z — % . Oxopropaline A, B £ D&\ S h &
7)) av(tEhEh3. IngR L. Ing)ldk HPLC 47w B T, Oxopropaline D &
ALHEFERM 22U 2, ¥/, Oxopropaline E 6B o5hiz72 Y a v (1l 6ng)
i&. Oxopropaline G EF U RFHKHE %2 5 x =,

$F 9O fi Oxopropaline O A X ) 1) YA KU p-bromobenzoyl At

9—1 EAXJYU YRRV p-bromobenzoy!l 1t

4.0mg®d Oxopropaline A BT 5.0mg ® L-(+)-rhamnose # Zh £ h0.5mnlD
S%EEE A 2 ) — )V (Tokyo Chemical Industry Co. Ltd.)W &M L. 100C. 2K:[H
I L =, Oxopropaline A KOV EShEY VY LEK, BET., BMEBEL =%
I0nlOZXBEKRKCERL L, KBEHRZIMnI OB FLTHEHEL, KEHZ2WET.
WiEH B L %z, Oxopropaline A R T L-(+)-rhamnose ZhZ¥hLhBLAFLT
Jay FE245HA TLC (Merck Art.No. 16485, n-PrOH-H20-NH40H=6:2:1) W& & b
PHUBEBLE BBLAAFALIY aY PR, a-L-(+)-rhannose RO B -L-
(+)-rhamnose & @ '°C NMR o lt® & D 1-a-0-Me-rhamnose & BEL ='°%,
THhEhOAFALT YAV FE2EZEL£0MIOEYV Y VEERL, Zhfhe, 1.0
mg® p-bromobenzylchloride Mz %, 2R T. 4RKERIEZTV, FhEFfho
YUk, BRETEML., 9B A TLC (Merck Art.No. 16485, n-hexane-EtQOAc
=4:1) CWLOHEHL L, ZoERE. Oxopropaline A B L-(+)-rhamnose » 5 &
Ly It rhEh, 0.25mg, 0.65mgO RIS ERW 2Bz, MERW D TLC
(Merck Art.No.5554, n-hexane-EtOAc=4:1) LW B 2B EE L Rf {E (0.42)
PRl bk, Fh, MERBOT7ELIP=PIYILHOD (D AR MPALFELHBE S
% =, Oxopropaline B RU' E O LREFHKLDIBEARZ ) VAT ED, b h
LyEEEAE, SO L-(+)-rhannose 5B S hhFEME L 2 TLC & & D K
Ltk ZhZFnoAFNALTYaY Rk TLC (Merck Art.No. 5554, n-PrOH-H20-
NH4+O0H=6:2:1) E<, R U Rf {H0.58% 5 % %,

9—2 1-a-0-Me-rhamnose @ AX%Z M LT — X
kK EEEREE® ('H NMR) AXZ b ¢ Chart 126 (D20)




I—

- REBEBESFEW (13C NMR) AR Z b @ Chart 127 (D,0)

9—8 2,3,4-tri-0-(p-bromobenzoyl)-1-a -0-Me-rhamnose ®@ AX%Z kL F
w5
- H 8 (MS) AXRZ bk Chart 128 (EI)
KB KFEE (PH NMR) A2 kv @ Chart 129 (CDCls)
- =&t (CD) AX%Z b : Chart 130 (CHsCN)

%1 081 MlaPEEEERR

10—-1 #ka

in vitro BBV TR Y ABEKD P88 MmMHMIE, B L L b
AG49 JiiSE AR AD. MKN4S EMEAMAL. MKN7T4 EOEMM. Wibr XBEAMEERL &,

10—2 in vitro MfEPEEEM O QE

MMAKRIOOL |1ZIGRFEESSA 70TV — P CEERAA, C0rd VY F aX—X& —
RTHEREL k2, 4FHRBRCEADOREOHESR Y Y 7 L25u l®FEML., BEICICKH
BEL R, BERTOAEBAIWC., Sng/mld MTT(3-[4,5-Dimethylthiazol-2-yl]
-2,5-diphenyltetrazolium bromide) BWW20u |ZZFNCHML 2, £EMIZEK. I
ba Y NFYUZ7oBKkEBEFZOBHET NT 2Bl CTBatoBRCERTEZ L
F0, BEERKRTRLEBERYEC, fV7rE A7 ra— L TEBERPHMEL. 530
nMmCTORNELRELLEHMBOREREL e VYT ALEHFRMOY = L DR KE
EBEMULEY 2 VORKEEL»SLMMEEEEZ I TIRE (ICGE)ZEH L &,
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Oxopropaline A
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Meth A% WiDr Z v & in vivo MEHEESHRBRC BV T, 8O 45 &2 5k,
BHOMBEIMFHEERL £, HPL090 HPLC Y2 F AR BVT, Thd OBHEMN
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AXNEHBEDEORRCRELECRE>TRVE VWD O D, Saptonycin & BT
k. ~EOREEFLLEDh S, $BROBBMMIC & - Tk, B d2HEDH
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Summary

The studies of minor bioactive compounds from

the strain producing antitumor antibiotics.

In the course of our investigation aimed at the discovery of novel antitumor antibiotics
from microorganisms, we discovered two strains, Streptomyces sp. HP530 and Streptomyces
sp. G324, producing pluramycine group compounds and lavendamycin, respectively. The
compounds from these strains gave strong antitumor activities in vivo. Further, Streptomyces
sp. HP530 yielded several minor compounds which had lower polarities and similar UV spectra
as known pluramycin group compounds, while Streptomyces sp. G324 also produced minor
compounds which had higher polarities and UV spectra similar to lavendamycin. Both groups of
minor compounds inhibited the growth of tumor cell lines. The antitumor spectra of compounds
were known to be changed due to a slight difference in the structure of the compounds, such
as the examples of adriamycin and daunomycin, and that of vinblastine and vincristine. On the
other hand, most of the antitumor compounds also had antimicrobial activities. This behavior
suggested that the strain yielding a known antibiotic could produce more active minor
compounds against tumor cell lines and the microorganism producing itself or compounds with
other specific activities. In addition, the minor compounds were of interest in the relationship of
the biosynthesis of the main antitumor antibiotics. Therefore, | investigated the minor bioactive

compounds from the strain producing antitumor antibiotics.

In chapter 1, the investigation of saptomycins, which are novel pluramycin-group
antibiotics from Streptomyces sp. HP530, was described. Saptomycins A, C1, C2, F and
B-indomycinone were isolated from the mycerial cake of the strain. The structures of
saptomycins C1 and C2, being main products, were closely related to those of pluramycin and
rubiflavins, which possessed two aminosugars. Saptomycins A and F and B-indomycinone had
the same chromophore without the two aminosugars. HPLC analysis of the products

Suggested the presence of minor antitumor compounds, which provided the polarities

between the two groups of saptomycins. One compound was isolated and named saptomycin
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B. Saptomycin B was the configuration isomer at the C-6' of saptomycin C1. A further
investigation resulted in an interesting observation that the producing strain frequently mutated
and the natural mutant produced several new compounds showing similar polarities as that of
saptomycin B, found in the HPLC analysis. Four compounds were isolated from the mycerial
cake, the strugtures elucidated in and designated saptomycins D, E, G and H. Saptomycins D,
E, G and H were determined to be mono-C-aminoglycosyl compounds, as is ankinomycin.
Deacetylsaptomycin D and E at 3'-OH were derived from saptomycins D and E, respectively.
The conformation of N,N-dimethylvancosamine moieties were examined using NOE
experiments and TH-TH coupling constants in the TH NMR spectra of saptomycins E and H, the
configuration isomer at the C-6' of saptomycin E, and deacetylsaptomycin E. The results of the
experiments showed that the conformation of the 3'-OH compounds such as
deacetylsaptomycins D and E and saptomycin C1 was a boat-like twist form and that of 3'-OAc
compounds as saptomycins Cg2, D, E and G was a chair form. On the other hand, the
conformation of the configuration isomer at C-6' as saptomycins B and H was not altered on the
structure at C-3' and showed a different type of chair form from that of saptomycin E. Thus, the
relative structures of the saptomycins were determined.

The biological activities of the saptomycins and deacetyl derivatives were examined
upon antimicrobial activities, in vitro cytocidal activities and in vivo antitumor activities.
Saptomycin D was the most active antimicrobial agent of all the saptomycins.
Deacetylsaptomycins D and E showed strong in vitro cytocidal activities against tumor cell lines.
In the jn vivo antitumor experiments, saptomycins C4, C2 and D gave strong activities against
murine fibrosarcoma Meth A cell, while these antibiotics showed weak activities against other
tumor cell lines in vivo. The results of these bioactive experiments suggested that saptomycins
had active sites like the quinone moiety, the C-2 side chain, the C-8 angolosamine moiety and
the C-10 N,N-dimethylvancosamine moiety and a combination of these active sites resulted in
specificity, effectiveness and selectivity on the biological activities. Further, five acyl derivatives

at 10-OH and 3'-OH were prepared and examined upon jn vitro cytocidal activities and jn vivo

antitumor activities. But these compounds can not give a sufficient in vivo effect. Suptomycins
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D and E, which were minor products from the strain, and deacetylsaptomycins D and E, which
were derived from saptomycins D and E, showed a 10-fold to 100-fold stronger activity against
several antitumor cell lines jn vitro than the main products, such as saptomycins C1 and Co.
Thus, saptomycins D and E were the compounds meeting the goal of my investigation.
¥

In chapter 2, the investigation of oxopropalines from Streptomyces sp. G324 was
reported. This strain produced lavendamycin as the main antibiotic. It was pointed out that the
antibiotic was related to streptonigrin during biosynthesis. In my studies, | found that the strain
produced minor cytocidal compounds, having the UV spectra similar to those of lavendamycin
and streptonigrin. Five compounds were isolated from the broth of the strain and the structures
of the compounds were elucidated by instrumental analyses. These compounds possessed
the characteristic common chromophore as a conjugated B-carboline, and a Cg unit at the C-1
position. In addition, three of their compounds had a rhamnosyl moiety at the C-1 side chéin. All
the compounds' relative structures were determined and named oxopropalins A, B, D, E and G.
Oxopropalins gave weak activity against several tumor cell lines in vitro. The time course of
oxopropaline fermentation and the structure of the oxopropalines suggested that
oxopropalines were the significant compounds to elucidate the lavendamycin biosynthesis. On
the other hand, some B-carboline compounds were known to be bioactive agents, such as
pyridindolol, verruculogen and fumitremorgin A; hence the oxopropalines were expected to

have potent bioactivities.

The results of the investigation supported that the direction of my research was correct

to obtain new antitumor agents for clinical use, and hence it seems that further investigation will

present such a useful compound.
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