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KU, HAMET T8/ ~A v COREGHMIEE] LEL, H1E [T 78/ ~A v CORLEME, $2%F
(R = NI AAFF Y REGER LESZ8REA Y AX Y —AFEROE 12OV Tk,

TR, T RIS~ APy CERER L LA OW TR, EAULAmE LT T ® /<A > Cit, 1979

T Zeeck HIZL T Streptomyces glaucescens ® W ANHTHEY & L CTHEE, #MEREINZHAVWE THD. ZOH DI,
b N AUE ARSI 2 ) R EIE A R U, 7T AR RRICBREC R L CIR AW BETREZ A LT 5, Fie,
BRI SRR I CEN T AEBEME 2R3 2 & D | SR IEFIBINIZE A T T D, LinL, 2 9 L3 bsEmmrsens T
PNTIFENDHOD, PGl EELTHT7 a7 OMGE TR, BEGZE T DEAICHIRS S 5720, BAERE R E T D%
EBAHFIENTND, 20X RIRTUCER, T T8 ~A 2 VHEOMRIERIELZBRE T 2EERMEICET L,

T I vA vy ClE, HIICHT B S BRI RIS, BEICEME SNz ABRDBIEIE L, B cis ¥ A4 — N A
BETe 3 00T HRFHLEALTVD, ARIBALSIE, 1) ZEROBEREEL A9 5 B IUBRMEG K OREE, (2) &
M ciss VA — N OREER ERBETH o 7o, RAERUEAEW O AT, YHFIEE TR L2 2RI EE OMELR K OB EKER
FEOEAEZRIEHA L, VAR 24T\, CDEBRICHY T 577 h=hUAAF T FE ABRICHZDT ) VBRAEEEFLLT
O ER o7,

P 14N A VAREMAEEA L7 b= U AE RV ROSRICE L TiR~7z, T72bb, 1,4 XVA( v
HMREIREE L, FT v IAT Y-V ED[242], 7T v L D[4+ O A INBRALI G & B IRAT VN, AHNBREIR % 572 1% .
BILHE BRI L > T, RO CD BRIZH DT 7 X VU BREME L, £-, ARBMEOREGICANI =M vAxy
K&, BERIEO RN b T 28—V L& —F IR T DRIEEFTICHRE Lic, 20o8EA8E, () v or/r7 7)) 4%
VADOT IR E B & L BRERIRBAZIC LV = P U AA T U RRRAETEHZ L, (2) ZOBICELEZAF Y =0 L% A
B )=V TR LT B —LE R TELZ L, THY, 7 b rmaT7 7/ oA AOBIEMBARIZL - T, BHIYE
T5F7 b= U AT ROERICEKS LT,

Wz, ABC BRICHY T 2 ZBRIEET /MEAEMOAEMEZE L. BERBIOCAROBRIEIC OV THRG Lz, CRENLTHDH N
VY RIAFFYRE ARBMTHD ooF /B TEEZ—LED 1,3- B TANB LS 21T - 7214, BiAKERIRIZ L -
T, ZEMMEA VAT Y —VFEERE SR LTz, RIS, BICEFRECTHRBEIN TR Y A VBEIRE L O Y A4 %4
V= VEBROBALRIRIZ LT, BEREBM cis VA — /UIBEE R LT, £/, AR CANORFFLE, ANR=NVEEONE
BLONARIRI DR TSI L » TRK L, ZBEET LA O SRICKS L,

B#IZ, B CAONEAREENLT Fok )~/ CORBMEARE L, FhFh, CDEBBIONABRICHY TS
FZ7R=bMIAFXTRE oF ) UF )T Y =N ED 1,3 BREAAINERACEIE, e < BKFBRIGIZ X - T VA X9 — Vi
EREARLIEH, XY A VEBRILRIRIC L > TBREFK L, EILEY & RO BB ORI Lz, &
BT, A VA FT Y = VEROBACKIGIZ & o T, )i OB KRR Z B A L, B cs VA4 — Uil 69 2 G h iR 21572,
ZObDE, EHLAEY~OEBRICKEREREEZETHATBY, HIBRERTT F I/~ v COREKREEKRTE
HHDEBZZTND,

FoETIE, XY = YAV RERB LT HEFREMEA VATV Y —ABEROBRIZ OV TR, e DRy =
FIAFXTRE pERFToX /B TEX—AED 1L, IINBRICKISIC L > TA VAFH U 25715, BiAkHE
FISZEITH ZLck ), GECERELENA VATV Y —VFHERE SR Lz, 2O, XY= ) rd%y FBELUF
U TR —NAOBBEOMNESCHERICE D, KIS~ORBERA L Lz, £1-, G LIEEERA V AxV Y — L FE
Kix, FERKR) 5 F ROGRFEELE LTHRATHY | ERICAFEZEHA L, B 0% v A O2EMEERL TV 5,
Fiz, T RIE 2A 2 COBEMA~DIGHAIZBE LTI 1 Tk~

% @ BSCEEIE. 3L 2000 52 & 383 300 3EA 1T ORI 20, b L<IFHEL 800 354 1 fiR M L T 723y,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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This thesis titled "Studies on total synthesis of antibiotic tetracenomycin C" describes the synthetic study of
tetracenomycin C, a tetracyclic aromatic polyketide produced by Streptomyces glaucescens Tu49 (ETH22794),
which exhibits antibacterial activity against Gram-positive bacteria as well as antitumor activity against human
leukemia cells. The intriguing structures of this compound features (1) The densely oxygenated tetracycle and
(2) three contiguous stereogenic centers including the angular positions between AB rings.

In chapter 1, the synthetic study of tetracenomycin C is fully accounted for through three sections. In section
1, the synthesis of naphthonitrile oxide intermediate corresponding to CD ring of tetracenomycin C is described.
A facile access to this compound has been developed by exploiting three key transformations, i.e., 1) sequential
benzyne cycloadditions from a 1,4-benzdiyne equivalent, 2) reductive aromatization of 1,4-epoxide, and 3)
oxidative ring-opening of naphthocyclobutenone oxime. Next, the synthesis of tricyclic model compound
corresponding to ABC ring of tetracenomycin C is described in section 2. It was realized via the following key
reactions, 1) 1,3-dipolar cycloaddition of benzonitrile oxide to o-quinone mono-acetal, 2) benzoin cyclization,
and 3) angular hydroxylation by oxidation of the isoxazolium salt. In the last section, the synthetic efforts toward
tetracenomycin C is described. The synthesis of the advanced tetracyclic intermediate was achieved from the
naphthonitrile oxide in accordance with the model study.

In chapter 2, the synthesis of highly functionalized isoxazole derivatives based on stable benzonitrile oxides
is described. A variety of highly functionalized polycyclic isoxazoles were prepared by a two-step protocol: 1)
1,3-dipolar cycloaddition of stable benzonitrile oxides to para- or ortho-quinone mono-acetals, then 2) MnO, or
NiO, mediated dehydrogenation of resulting isoxazolines. The present method have been applied to a synthesis
of semi-aromatized polycyclic targets derived from polyketide type-II biosynthesis, such as seragakinone A and

tetracenomycin C.
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