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mao o K OR # B
EHromE FEOO¥ &
7!:3’,

¥R s F 76 8
2rEsont BB M40 42 7 H 7 B
aEEoEE E e R E S EE R

“EACHLAISE 5 B8 1 THRE Y
¥ HXEHE  n-Pyrromycinone D& R
(F#)
AXEAER # B W F—
(&)

% # Hh —BB % &2 Rk kX

#

X A & o E FE

19594F, Brockmann, Lenk itk - T, 2ROk (Streptomyces DOA1205) OEiAE LT
B o 538 X Nl RO BAEYE Pyrromycin, B4R U< LT Prelog Sick - T Str. antibio-
ticus, Str. galilaeus, Str. niveoruber ORI EH E LTE LN HIBATAEYE Cinerubin A %
LUB, AU Olis 5tk » THIE XN —HOEREM A HE Rutilantin & 0dhd gly-
coside ZFEHAYE T, FABE e~pyrromycinone (rutilantinone) # L@ D aglycone & LT
"3,

y-pyrromycinone (dianhydrorutilantinone) |3 ¢ e-pyrromycinone % 253 FiKd 5 &iC
F-oTELNEH, chd o>0fEER C-pyrromycinone (7-deoxy-e-pyrromycinone) &3t
Brockmann 5ick - Pyrromycin 438D, FEICH 4 EE X7, y-pyrromycinone (3
B 3 O KB OMSTIRICE LT, EB(tAe LTERZRE % U, methyl 2-ethyl-6,11-
dihydro-5,7,10-trihydroxy-6,11-dioxo-1-naphthacenecarboxylate (1) O#EMSE L o1, %
Mgz LT, Pyrromycin, e-% Xk ¢¥ {-pyrromycinone 1Zid (2) DOHENGI 5N,

C

H
O 3
OH O coocC
OH O COOCH;, H Rz‘OQ_OH : pyrromycin
Qo QUCIS e

OH O OH OH 0 OH R R=0H : €-pyrromycinone
(1) (2) R=H :£&-pyrromycinone
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% 7o Str. purpurascens OB &) SB 547 e~ B LY -isorhodomycinone(3) i%, e-isorh-
odomycinone (3, R=0H) @ 2 FBiK{kA»s p-pyrromycinone (1) &{t¥MicBEE-SY o 7zT
STk > THBEBBRE IR,

OH O OH COOCH,

@‘O g;{Hs R=O0H : £-isorhodomycinone
R=H : &-isorhodomycinone
OH 0O OH R
(3)

» 19614, Ollis 5|3 demethoxycarbonyl-y-pyrromycinone %#&FK LT (1) OEicBt s
FEAETEH Uloss, Brockmann S03%#), 8HMLEHELT, OLIKIONTHS EFTEEL, HbM
% & A 7¢ methoxycarbonyl KiC DWW TIRRILABRMIEAMBIL IR TN,

EEHZ, COEEUEHMAEY (1) 228K F5 BT, QRBENILEH%E 3,6-dimethoxy-
phthalic anhydride (4) , methyl 2-ethyl-5-hydroxy-1-naphthoate (5) & L, 9 (5) ©A
B OERARKE LT, < ips phenylacetonitrile & ethyl 2-pentenoate & @ Michael #E4 %
BALLTARINE S EERALAICL, DT (4), (5) @ Friedel-Crafts #540%, &
5Nt iR methyl 6-(2-carboxy-3, 6-dimethoxybenzoyl)-2-ethyl-5-hydroxy-1-naphthoate (
6) PHEENRT L, BRBEE-T, BNEZZELLUL o722 EhS (6) HH4TETELSNS
methyl 2-ethyl-6, 11-dihydro-5, 7, 10-trimethoxy-11-ox0-1-naphthacenecarboxylate (7) Z#
LT y-pyrromycinone @ trimethyl ether (8) A& U4, Xdic (8) ZHAF{tT 5L

L&k -T, (1) ZEMT BT LEMNTE,
OCH, | COOCH, OCH,§ COOCH,
COL O CoH; O C,O C.H;
j/‘::co/o * ’ ‘E a 9 0 e
OCH, oH OCH, OH OH
(4) (5) (6)
CH,0 o0 COOCH, CHO 0 COOCH,
C.Hs
CoHs
w—— I XD — I I
CH;O (6] OCHs CHgO OCH;
(8) (7)
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LF, BHRDOHERE 2R3,
1) 2-Acetyl-1-naphthoic Acid & k£ tF 2-Acetyl-3, 4-dihydro-1-naphthoic Acid.
y-pyrromycinone &SRO 7HD—THORMIGYTHS (5) DARPHEHKT 5 HikEme
3% BMT, 1,2-naphthalic anhydride ¥ & ¢¢ 3, 4-dihydro-1, 2-naphthalic anhydride % =
Zh, wa vy v Doebner FINChiF 3 &, EIRMIC 2-acetyl & (9) X (10) @
BEBZ BT EEHOMIT LN, (9) A& LT 2-ethyl-1-naphthoic acid (11) s ¢ &
TEIp T,

CO -0 O cO —0

| CH /COOH C (1:
Cco \COOH \CHs |\CH3
O , SN
(10)

1) 2-Ethyl-1-naphthoic Acid OA&5k,

) ®EBKIZ phenylacetonitrile & ethyl 2-pentenocate & Michael RjGA&EAEL, ik
52TERTELNS 2-ethyl-1, 2, 3, 4-tetrahydro-4-oxo-1-naphthoic acid (12) ##&H LT, X5
K3THTERINBLCEEZPOICL, () 283 EMBTER, I8, (12) o cistrans
REMARO 2, BLUZOBAORE S EHICITI - 7,0

“ CH C, H5 Co s
CH, COOC2H5
COOC2H5
R
(12), R=H (11), R=R’=H

(13), R=0CH, (14), R=0CH,, R =Cli,
(5), R=0H, R =CH,

- M) Methyl 2-Ethyl-5-hydroxy-1-naphthoate 41

1) TH - 7-Fi% 3-methoxyphenylacetonitrile /@R L 5 TETE N3 2-ethyl-1, 2, 3, 4-
tetrahydro-5-methoxy-4-oxo-1-naphthoic acid (13) Z&H L T, ¥ 5ic4 TET methyl 2-et-
hyl-5-methoxy-1-naphthoate (14) BV %, zhiEB A Fibig, VTV x4 v TEXFLLL
T (B) BB EMTE I, 1k, Wik (13) O cis, trans BHAKOEN ORE S b WAT LT
B, EREKBT PSS aVvALNRVEBBOAF LI ZT N EDOINT NMR 27 P VERIEL,
methoxycarbonyl D » F vk, methoxycarbonyl Ed & 2 REZEF (C—1) Ko\ HkE,
ethyl HEDOEH; » F VKK, T2 TEZD chemical shift J 21 3 coupling constant DM 5,

(1) C,-H o C,-H & @ coupling constant (J,,,) I cis-isomer pSEIC/NXi,
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(2) C,-H o signal |3 cis-isomer O JjasE KRB ICE LN S,

(3) C,-methoxycarbonyl @ OCH,; ¢ signal |3 cis-isomer O ICEMEICEH LIS,
NS EELMA LI, DT EhD, cis-isomer @ C-H i trans-isomer k9, L0 equ-
atorial }ycdh v, C,-COOCH, |2k b axial BT 2 LEH L, cis, trans %@ predominant
conformation Zzn2n, @15 , 16) OWMHEEL, 7z, 13) o (14 KEZITO
cis, trans WROGRER D% & HMICKRE U1,

cis-isomer ‘trans-isomer
H H
C.Hs / C.H;
0= — H 0= e — COOCH,
COOCH, H
(15) (16)

V) Methyl 6-(2-Carboxy-3, 6-dimethoxybenzoyl)-2-ethyl-5-hydroxy-1-naphthoate.® 45
MEATR
(4) &, M) TAKUL (5) &Pkl 2 »h, EKELT VI OFETIC Friedel-Crafts
eI, (6)ETHLENTE, (6) ZRYBREEURE, H20RR) ) VBRTHERT S &,
BiRER L7 0 B EE L ¢9-ethyl-1, 6-dihydroxy-4-methoxy naphthacenequinone (17) %53 %
DHTHBCT EEM-12, (17) 1F, (4) & 6-ethyl-l-naphthol & Friedel-Crafts #§#&14k(18)
HoHFRELUTHRER L, ZOBELMHERL

OH 0 OCH,
C2H5 CO C2H5
— OOOO — O
CH, O CH,0 OH OH
(17) (18)

V) 1, 11-Dimethoxy-5(12H)-naphthacenone Mk 7 o AfEe/bic kX % 4, 6-Dimethoxynaph-
thacenequinone ~ Mz,

V) T 7D 7, BEARETIRKRLOBHMHDTHRT 5 LEM-72 O T, LOEM I
ST CHBRY % A, 37 b b 2-phthaloyl-l-naphthol & (19) %, —E. 2-(1-methoxy-2-
naphthylmethyl) benzoic acid /& (20) & LD HEAR LT, 11-methoxy-5(12H)-naphthacenone
R (21) %#% 2 R E & Tl EERIVICHR S Lo, C O T13,1,11-dimethoxy-5(12H)-naphthacenone
& (22) ®o=->® methoxyl i E 1171 &Dmethylene bridge OERLICHEEMT XN 7228,
FBE (4~5 equiv.) DK 7 v AER LIEHRT (1~5MRE) , BETUET S Lick b, 10~12%
DOINET quinone (& (23) ICEVL TEMNTE BT EEH -T2,
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COOH

0 oe Rz—-—>

COOH

Sen

R, OCH,
(19) (20)
R,
O‘Oé o O‘OO
OCH,

(23) (21)

R,=0CH,, (22), R,=0CH,, R,=H or C,H;

R,=H or C,H,

V) »-Pyrromycinone ®4&7K,

7k & 3 ic phthaloylnaphthol {k (6) OEEMERTIRF 74 ¥+ / v hu R VEFHEEKD
AR TH 50T, V) THLLAREKICHY, (6) »54TRTHSN% naphthacenone
K (7) 28&Mm LT, z-pyrromycinone (1) OAA/KICKIIL e, £ DARBEIIHO>EXDOHEY T
H5,

(6) 27 b Y A F VB EBKKE A Y T FALLT, keto-ester (24) &L, %k

WYY — ZKIEH D, @@X&ambfamﬁé&,MW%MW%)ﬁ@%n,%@%ﬁmn@m
thoate 375, benzoate ’C% B EEMot, (@5 TR brrBa vt A FHBINIEIY AT
MR &, KIKER A ) TAF (L LT diester (26) & LDh, R®Y Y vigd: 100° T 10~154>
RSm#, BELR L T, naphthacenone-carboxylic acid fk (27) &, ZOAFrzzF (7) %iE
BLEMTEI, @) BT—FAhB30RT e a7 73 ihd Ty 22y TAFMET S E

(7) &13%, (7) % KMnO, MPELUZKE B, 2.5~2.6MBOMK 7 0 2R ERRT 1K
RLE L CEHE AL 7 ok VAR LU TT VI F A5 6583 & & D, 13BDIE
Thh A EfFe® methyl 2-ethyl-6, 11-dihydro-5, 7, 10-trimethoxy-6,11-dioxo~1-naphthaceneca-
rboxylate (8) % mp. 235~237° OffFEESRFELTRECEMTE L, RiRlE, KRR »-
pyrromycinone %7 4 by, BEO 3 vk A Fov EMIKRER A ) T2 F b LTE R y-pyrromy-
cinone trimethyl ether L/ERIL THRIABTEZRET, MEORABINZ <7 b (KBr) &4
SERIC D Iz » TEAIC—HK L1z, @ trimethyl ether (8) D * FAALOEREARTT 21D
FhsEERE LT, 1,4, 6-trimethoxynaphthacenequinone (28) %M/K¥E(fL» F L v, KEFO=
Sitho#k (BBry) LMELAELCAH, —60° TRML, ZBRICRELT 1KHKE LG,
% & (3 monomethyl ether (29, R=CH,) 723, 23%ETi354Mm » 7 ribik (29, R=H) 755
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OCH, COOCH, OCH, COOh

COOCHS C.Hs COOCH:« CoHs
(6) — O OO

OCH, OCH;
- (24) (25), R=H
(26), R=CH,
OH 0 COOR CHO 0 COOR
SGeeAN ® seoceh
OH 0 OH CH; 0 OCH,
o (- on
CHO 0 OH O
SSee O‘OO
CH,0 0 OCH, OR 0O
(28) (29)

NBCEERI T, CO&ME (8) AL, 34.62480 BBr, TAET 2 &ick D, EHAR
Wil 5, mp. 238-239° O X F A ABIREEHREE LTE, BAEIH 5, mp.260~262° (dec-
omp.) D AR v EREEREGRE & UTE L, Bi#EE, KRD y-pyrromycinone (1) &K
A7 b (KBr) mefRich-T—HL, #ERZFRRO y-pyrromycinonic acid (30)
EFABIXZ <7 +ov (KBr) &b ic » TRAeI—H& L,

TDEARKICEK T, y-pyrromycinone i LTEHEZ /- fE (1) BELWC EMIEHIH
FlC, e- BXU C-pyrromycinone (2, R=0H or H) 735 i e- # Xk U ¢-isorhodomycinone
(3, R=0H or H) 0&RZEBHKIFEH SN,

WXOEERKRROEES

p-Pyrromycinone | Streptomyces ® & 2% strain £z |3 streptomyces DOA 1205 o4t#
EHTH D &FAKEIC Anthracycline BEHAHMEORETEH 5,
Brockmann, Prelog, Ollis Sk chic (1) REHEX TV B BZOARITIHOL TN,
HERZ N AEROFETAR LKA EEERK LU TH—%Th 5 < & 2R L y-Pyrromycino-
ne OEESKINICHER L Brockmann, Prelog, Ollis 50XMSELWC EZIEH LT, HakH
RO (LG - BN B CwmE L
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OH O COOCH,

N C2Hs
QL™ o

OH o OH

¢ OBFIE Anthracyline Wb ME DILZICES T 2 IMATH » THAR L E LTANICHHES
5T Lz@BH5B,

?N %Hﬁ ~ COOCH,
CH. 'ClH C,Hs C.H,
£ — 0
l CO0C, Hs '
COOC, Hs
octh 2 OH
OCH, COOCH, OCH, l COOCH,
e h JUeeh
e
OCHs OCHs OcH, © OH
OCH; O COOCH; OCH, O COOCH,

O‘OOCsz SOten

OCH, OCH, 0 OCH

(1)
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