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2 ©of 3retdAl A Daunorubicin(2a) 34 FA19 2 ZEAql 7, 9-Dideoxydaunomycinone (32) & 3-
methoxybenzoic acid (5) 2 ¥ ¥4 8t c}. 3-methoxybenzoic acid & 4-methoxy-3-(phenylsulfonyl)
~1(3H)-isobenzofuranone (11) .= #8705 Hauser & Rhee 7} A3t =] A & o] &3l tri-
methoxynaphthoate 168 -2 3| phenylsulfonylnaphthofuranone 222 #W3tAZ5 o] A& 7-
(ethylenedioxy)-2-octenoate (23) # Michael Fe}e] w+-8-& AN AA anthracenoate 245 AT,
Anthracenoate & tetracyclic 335 28 & u}¥H ring B¢} Cof £& methyl 71 E& AA S 7,9-
Dideoxydaunomycinone (32) & wH&3]th

ABSTRACT. 7,9-Dideoxydaunomycinone(32), a late-stage precursor of the aglycone of an-
titumor antibiotic daunorubicin(2a) was prepared from 3—methoxybeqzoic acid(5). Thus, 3-
méthoxybenzoic acid was converted to 4-methoxy-3- (phenylsulfonyl)-1(3H)-isobenzofuranone (11),
which furnished trimethoxynaphthoate 16 upon ring annelation developed by Hauser and Rhee.
The trimethoxynaphthoate 16 upon ring annelation developed by Hauser and Rhee. The trime-
thoxynaphthoate 16 was then transformed into phenylsulfonylnaphthofuranone 22, which was used
to make anthracenoate 24 via Michael type reaction with 7-(ethylenedioxy)-2-octenoate(23). Con-
version of anthracenoate 24 to tetracyclic product 28, followed by subsequent deprotection of the
methyl groups in ring-B and C furnished 7, 9-Dideoxydaunomycinone (32).

3] Daunomycinone(2h) 3} Adriamycinone (1b) 2]

L4 = 4 Wiol o¥7A GFs] BE HolAx

Anthracycline 324 &4l Adriamycin(1a)l, ek, 1 ‘
Daunorubicin(2a)2, =22]3 Carminomycin(3a)? 2 o F-o] A+ Daunomycinone(2b) & regio-
o] goratAA e R Fadol BalW F o]E  specific g oz A7) AN A Scheme 1A
9] non-sugar ¥-3-9] anthracycline aglycones, % gl e g4 whA S 713 Daunomyeinone & 3
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Fig. 1.

o4 E4al 7,9-dideoxydaunomycinone & A
FA S ol T+t Ado] A &g 44 Hau-
ser-Rhee 7} 7] %3} sulfone anion g o] £3F Mi-
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Phthalide sulfone 119 anion ¢}
acceptor @1 methyl crotonate & WF-$-A|A Azl
A A B¢ intramolecular Claisen condensation -g-
o] ¥ AAE2 % phenolic hydroxyl 7] &
methylation A} naphthoate 16& 9= 3}3&
16-2- naphthalide sulfone 22 2 W3 A7 o] Ex3k
2wy o & octenoate 237 Michael ¥HE& A
# anthracenoate 245 A v}, FHTE- 249 car-
bomethoxy 7] & aldehyde & u}F3 A& o] 4
Aldol condensation & A]#A Daunomycinone 2|
TF&7F o8 432 SFE 218 dof o] FA
T A2 B3V ES AAANA Fo24
#HZE44<q 7,9-Dideoxydaunomycinone 325 &
A3,

Scheme 1.

Michael

2. da 8 @

£ AF oA Michael 4l-2-o] A}-2-3} Phthalide
sulfone 119] AL Scheme 20 Fo]|A 4o
2] 3}e] 3-methoxybenzoic acid 504 ¥ olg]
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Scheme 2.

335 5% thionyl chloride $} ®l-2-A1#A acid
chloride 6 & %5 methylamine 3 HF-&AA
N-methyl benzamide 7 2 49t} Benzamide 7
9] aromatic ringo] ZHE 5 FLr] amide 9}
methoxy 719 ortho $1X & formylation A 7|7
{18 4] n-BuLi(2eq.) S 7}8l A lithiation X] 7=
dianion o] TEiR 3 os]o] DMF & 7}slz
Aoz A#] 3 Fof isoindolone 80] ALt o]
A& AR 442z 533 AAA Phthal-
dehydic acid 9 & 94t} |49 formylation
> F Z8719 ortho 914 4] aldehyde 7] 7} .9
H 4 JEE ortho-directing group o] 2 83 A
alkyllithium & A}8-3| 4] carboxamide 9] ortho
A & metalation A3 DMFb]- N-methyl-
formanilide ¢} -2 3 AAA & w2 A A formy]
71E 2947 Aol A Phthaldehydlc acid &}
3—hydroxy1 7]% thiophenyl 7] 2 X 3+ 4] 7] 2122 o]

Z1& phthalide sulfone 11 2 ¥}7= Ao E3
of B3y v S o] L3t B2 £ 6999
2H o] 73t

Phthalide sulfone 11 & Hauser-Rhee & aro-
matic ring annelation ¥ 258 2.9 5] (ri-
methoxynaphthoate 162.2 W& A7) o}k

2 A sulfone 116] 3.29¢ LiOBuz oz
©] anion¢] methyl
crotonate 12 & ®l-2-X7]= Michael adduct 13

&

sulfone anion & =&,
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Scheme 3.

o] "ol A 2e 7oAl internal Clai-
sen condensation ©] o] 1} diketone 14 2 ¥
5l Zof aromatization & A3 Rt e+ g na-
phthalene 3}3+E 157+ 4ozl o] sulfone
anion condensation of] A §- 3}A] doiA AAE
L 3T 15400 2 49 FAE EElE
2271 99} 1,4-dihydroxynaphthoate 159 F
phenolic  hydroxyl 7] &  dimethyl sulfate 2}
potassium carbonate Z- A}-§34 methylation 3t
© 24 naphthoate 16 & =HEY = 3HHE 11
2 ¥H 81% 52 23
Trimethoxynaphthoate 16 -& Scheme 4 o 5]
A 6THA| S AR A naphthalidesulfone 22 2 ¥

FA7 Lot
wﬂiﬁ — O
l 13

Oxte oue b oMe &u
i"e G
OMa od

332 16 2] aromatic methyl 7] & NBS & A}

Scheme 4.
2.3¢] bromination?® A7 bromonaphthoate 17
Z v}3 NaOH +89-% Az dtozM cyclic
product 18 % 86% &5 AUrh AVA A&
naphthalide 18 2] benzylic 9] o sulfone 7] &
© 013—3}7] g A oA NBS & o] &3 bromi-
nation & 32 24 bromonaphthalide 19 % 4=
o] AL AR A ¢ NaOH 58 o 2 A
3] hydroxyl 718 =gd 3 dog FIAA
naphthaldehydic acid 20 & sFEA =, 33 20
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< sulfide 21 3 sulfone 22 2 W3lA 7= H
2 sulfone 11-& 5 A&Pd PHE AE
stel ol FojAort of HANN AsE 59
sodium monobasic phosphate ¢} dibasic phosphate
5 E33 94289 Fo|A mCPBA & AH4-319
ABA A FA e ok Ao (99%)

Trimethoxynaphthalide sulfone 228 A}-&-3}+
= e WAz E =437 HddAE Mi-
chael acceptor ¢] octenocate 232 A}-g-31 A Hau-
ser-Rhee uF2-& ulE-3}olc}

7
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Scheme 5.

w7 33HE 222 methine proton & LiOBu-¢
£ 21834 AAd sulfone anion & THEIZ
o] 71 & octenoate 23 7} vF-2-X 7] F Ao adduct
E- Claisen condensationo] dejutA 3}l an-
thracenoate & 2HE-¢lth, Ao 24 work up =5
ketone 8] B35 79l ketal 7|7} AAFHL7] wE
o] A dimethylsulfate &} potassium carbonate
Z Argste] deld AAES % phenolic
hydroxyl group & dimethyl ether & R 33%-%
A ketal H371E =gAFP o2 pentame-
thoxy anthracenoate 24 & 75%% F&=24 <
oJt}. Anthracenoate 24 2| carbomethoxy 7] & 3
A aldehyde 7| & v}>] $8] A Dibal 24 341
upS7L go} o] whGolA A2 EAE &
A 239 o] A ofvl steric hindrance #
Foletz WAtk A EFE 249 car-
bomethoxy 7] & LAH & A}-&38] A alcohol 25 &
A3 259 benzylic OH & activated MnO, & A}
»9—?5]-0% AsANA ZFozHA anthracene aldehyde
S 92%9 FE2A 4o ATE 26L o
‘?}] EaA g A 9r Wi AASA F

Z A p-dioxane o] %91 conc-HCl & Fi
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2 Bl deketalization & &% XA intra-

molecular Aldol condensation o] ¥eo]v}Al &

tetracyclic enone 27 2 u}F-¢ o},

Tetracyclic enone 27 & &% QA &9 7,9-Di-

deoxydaunomycinone 32 Z wE7] $i& A= o

71 27-9] A-ring ol = olefin 7] & ZwFx3)
$A1A ketone B35 288 =WEZ (85%), 28
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Scheme 6.

9] ring B8} Coll gl 4719 methoxy 7] 2 A)
Ashz A& Hauser 8} Prasanna 7} 7 wuba}l upw
%e.Bo] whe} acetyl side chain®] ketone 7] =
ketal 2 u}z, 33E 29o] ceric ammonium
AH&-3}e]  oxidative demethylation 3}
o] tetracyclic quinone 30-& 93, ring BY =
methoxy 7] & AAsy] HAiAE 9 A%
silver(II) oxide 2 123+ 3 o714 doj=l
diquinone & NaHSO; -8 & L83t 31414
A A quinone hydroquinone system & 7= 3+
= 31% HEY wiATe s Fo daoe s
hrEd AAA ketal 7] & AAd S H2ER
d BE 3285 AATHE3%).

Sulfone anion - A}-8-8) 4] anthracenoate 245
w5 AR Michael acceptor @1 octenoate
239 P42 Scheme 7] Fo)A ur-LEo] 95t
of o] Folx o)

NaOEt &9 2,4-pentadione (0. 45mol) 7}
ethyl acrylate (0.45mol) & 24| A o 2 713l 3
A7 2, 4-pentadione & active methylene 7]
7} anion & A 55 Michael acceptor 8] ethyl

. — —
+ — — o —
e
K(nat Bt Bt ¥ oMo
) 34 35

23

s =
nitrate &

Scheme 7.

acrylate ¢} condensation 0] Qo]ut} o] uloE
< 24 wok uwdA FAee] 5-0x0-
hexanoate 33(72%)< d A=},

Hexanoate 33 9] carbonyl 7] & ethylene glycol
3} pyridinium p-toluenesulfonate E3° A}-8-8] 4]
ketalization 3}<] carbethoxy ketal 34(99%) = =t
E3 349 carbethoxy group & Dibal & A}-&3}
o ZPgA7 o024 hexanal 358 98% 2] g2
4 43}, Hexanal 35 ¢ trimethyl phosphonoa-
cetate 5 A}-£-3}¢] Horner-Emmons #F-2318- &}
o octenoate 232 89%9] F&=H A

3. H

<+ &7 & Biichi 510 melting point apparatus =
o] &R AL A gyt F94 A9e
%2 Perkin-Elmer283 Spectrophotometer & A}
434 #APov], A9 A E=24L Hitachi
556 Ultraviolet-visible spectrophotometer & o]
SR nm 2A JEpich EA40] 39 29
E3 JEOL FX90Q & 243tz TMS & &
BELEA2A A4 e sdA0EL ppm(d)
g2 ®EYs. AZ%FEAHAE CEC Dupont
Model 21-110B $} Dupont Model 21-491B spe-
ctrophotometer 24 99152 (70ev ionizing vol-
tage), BbA-42%4.8 Galbraith Laboratories
of 9 At, et Z2elE 23 (TLO) £ 0.25
mm silica gel 60F-254 - preparative layer
chromatogram (PLC) & 20X 20 0. 25¢m slica gel
GF % (Analtech,Inc) &, 3 3. 2 vl & z.2}5] = silica
gel 60,70~230mesh(E. Merk) & A2t}
FAel A" Ak Aldrich 4l 49lE Fz
wako Ate] A F-& AoH Halg AETe w3y
# Fat

Methyl 3-(methyl)-1, 4, 5~trimethoxy-2-na-
phthoate(16). A A7) F3}o| A T4 THF (400
ml) 9] #-butanol (20mZ, 0. 21mol) & *-o] 3 0°C=
Y2+A 7] F Aol FA A #n-BuLi(96ml, 0. 21mol,
2.2M, in hexane) & 7133 A 152 E¢ o
AER —78°CE 3447z 3FE 11(20g,
66m mol) & &4 APt 97 A G449
A& A2 sulfone anion o] Z4) methyl cro-
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tonate 12(14m/, 0.13mol) & 7}etz W4 3A] 2
ARGz AAE Aeen $A3 24728 wa
A7 w0 RELE BEARS, VLB A8
Fuel A oA B4R F AR Gaozd w
& #2475 THF & A A5 ethylacetate
@mIx2) 2 §FAERLE 532 V&8 &,
£ 313 NaHCO;3 5=-8-9%, NaHSO; &9, £&5E&
2 L5 MgSO, 2 95 £ E A AAA
M‘ﬂr. Crude product & o}A] & (150ml) ol 3415
dimethylsulfate (50mi, 0.53mol) &} T K.COs
(116g, 0.839mol) 2 »}slx 34 E3t HFAH

¢

TR HEESY] FEAS orwrab_ Az
A9 goiE AARH o€ 2 (500mle] o]
triethylamine (100ml) & 7}3te] 302%%<t Hg—i} a
T}t o] dH = gd g FHo da), E aF
EF Soz wAdor AoiFe 24104 &
"H?«Mff}oﬂ 220 A9 )AL R

Zolx 229 (200g, silica gel, CH.Cl; to 5%
EtOAc/CH,Cly) & o] &3t 322(81%)9 FA .
o1 o] g],-sl- lﬁa CM

1H NMR(CDCL) 57.69(61_, J=7.91Hz, 1H, Ar
H), 7.39(t, J=8.02Hz, 1H, ArH), 6.94(D,
J=7.91Hz, 1H, ArH), 4.00(s, 3H,OCH,),
3.98(s, 3H, OCHj;), 3.94(s, 3H,0OCH,),
3.78(s, 3H, OCHjy), 2.35(s, 3H,CHy); m/z
290 (M*-).

Methyl 3-bromomethyl-1, 4, 5-trimethoxy-
2-naphthoate(17). 33 16(29.0g, 100m
mol) 7 NBS(17.8g, 100mmol)& CCl4(900ml)

o] 423 sun lamp(275W, 110~125V, General
Electric Co., M-RSM)&- 15537} z=ojwlA] 35
A7 5 7)o benzoylperoxide & Zvl &k s}s
2 o0pd H BE ARA BRARDT. w52
g deos as 247 succinimide = o 3}
A AAGF, AZRY L E AAGF A
o] ¢dq EE 174 36.92(100%) 2 S

iH NMR(CDCly) §7.74(d, J=8.02Hz, 1H,
ArH), 7.47 (t, J=7.91Hz, 1H, ArH), 6.96
(d, J=8.02Hz, 1H, Arl), 4.87(s, 21, CH,
Br), 4.03(s, 3H, OCHy), 4.01(s, 3H, OCHy),
3.96(s, 3H, OCHj), 3.93(s, 3H, OCH,); m/
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z 396 (M*.).

4,5, 9~-Trimethoxynaphtho (2, 3-C) furan-1
(3H)-one(18). 3% 17(352, 95mmol), sod-
ium hydroxide (16g, 0.40mol), dimethyl sulf-
oxide(@md) & #& -39 p-dioxane 5+ ZH
9 EFE 0md)el &-e H 1247 FFH
AA F9oh Ae 9EEE ALoz heiw
g daten A3 AF dAY SuvlE pe
dioxane & A /1]991:} Ethyl acetate(300mi) =
= el Aok e

H]—BJ oz z,q

2

o7g Razshratez 4789 9
A EL o}l B} dlare] Edlal oz A
A7 et} F-A 2 A 188 24g(86%) A 3t : m.
p. 159~160°C; H NMR(CDCl;) 68.06(d, J=
8.02Hz, 1 H, ArH), 7.48(t, J=8.13Hz, 1H,
ArH), 7.05(d, J=8.02Hz, 1 H, ArH), 5.42(s,
2H, CH,-0), 4.29(s, 3H, OCHj), 4.03(s, 3H,
OCH3), 3.89(s, 3H, OCHy); m/z 274(M*+-).

3-Bromo-4, 5, 9-trimethoxynaphtho (2, 3-C)
furan-1(3H)-one(19). 3}3+% 18(11.8g, 42.
9mmol), NBS(7.72g, 43.3mmol)E CC14(85
mbel] 48 3 sun lamp & 347159t moF
t}, Succinimide & o #3te] A A G of s ]-Ol}%
7+l Al A 8te] crude productel 195 <3
B 195 s Bt ste] A A s
g ubgoll AbgE 9l

3-Hydroxy-4, 5, 6- trimethoxynaphtho (2, 3~
C)furan-l (3H)-one(20). A=A z‘s}z] ore 3la}

Z 19 & p-dioxane(50ml)o| <215 Na,CO;(3g/
25ml) FEAE ZFEl A 124 7 SFAZ *%l’
GES WAz A% G40z P B
A48 ZAE d9x ZAEAL DMF'E E—
oz AAAste] 8.84g (1814 LB 71%)
o) S 208 4 AP AU m.
p. 213~215°C; H NMR(CDCly) 67.91(d'd,J
=8.0, 1.0 Hz, 1H, ArH), 7.48(t, J=8Hz,
1H, ArH), 7.04(d’d, J=8.0, 1.0 Hz, 1H,
ArH), 6.74(d, J=8Hz, 1H, OH), 4.23(s,
3H, OCHjy), 4.18(d, J=8Hz, 1H, benzylic

2 12 Moo o
rﬁ 39 Ao
m{m >i oo

;LIo fio
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H), 4.02(s, 3H, OCHj), 3.94(s, 3H, OCHs,).
Anal. caled for C;sH;406:C, 62.07:H, 4.
86. Found : C, 62.00; H, 4.90.
3-(phenylthio) -4, 5, 9-trimethoxynaphtho
(2, 3-C) furan-1(3H)-one(21). 3% 20(7.5
g, 29mol), benzenethiol(3.4g, 31mmol, To-
kyo kasei), p-TsOH(0.20g)-S benzene (300ml)
off HA 4 A7 FFAZ T BeE: QA B
= AA%Z Aoz YAANNFE NaHCO,, £
= > oz Az 9FAA ozgy
Rl WA A 2R AGEE Atk oA
£ #z zvlE 28 7] (silicagel, solvent) 2 AA
gH el 22 AAA S FEF utEae] =
Al 21 F 9.0g(91%) L ek : m.p. 121~122°C;
H NMR(CDCly) 67.9(d'd, J=8.0, 1.0Hz, 1H,
ArH), 7.58~7.10(m, 6, ArH), 7.04(d, J=
8Hz, 1H, ArH), 6.81(s, 1H, benzylic H),
4.10¢s, 3H, OCHy), 4.05(s, 3H, OCHy); m/
z 382(M*-). Anal. caled for C,H;0:S: C,
65.95; H, 4.74. Found: C, 66.09; H, 4.74.
3-(phenylsulfonyl)-4, 5, 9-trimethoxynaph-
tho(2, 3-C)furan-1(3H)-one(22). 3}3-% 21
(8.0g, 21mmol)E& CH,ClL(1.50)¢] 5215
phosphate buffer’® 489 (0.1M Na,HPO,=
0.1M NalLPO, §o1e] 713te] pH o] =A%
400mI(1: D) & 73k 0°C 2 JZANF A3}
Al zub3ld A mCPBA(9.5g, 55mmol) & <F
3025t &3 sHEoh WEES ohA AL
A 2447 T 2R F fU1EE A
=32 CHLCL & A3l 4 %35t Methylene
Chloride -1 ¢ &3k F 16 o] A 9} Zo] whA|A
o7 A3 FFANH A3tz gl E AA s
o =AE 95 methylene chloride-hexane &
AH83 Al AAA S 8.02(92%)9] < sul-
fone 22 & =FE91c} : m.p. 138~141°C; 'THNMR
(CDCly) 38.05~7.08(m.3 H, ArH), 7.65~7.38
(m, 4H, ArH), 7.12(d’'d, J=(8.0,1.0Hz,)
1H, ArH), 6.38(s, 1H, benzylic H), 4.17(s,
3H, OCHjy), 4.07(, 3H, OCHy), 4.05(s, 3H,
OCHy); m/z 444(M*-). Anal. caled for CyHig
0,5: C, 60-86; H, 4.38. Found: C, 60.98;

H, 4.42.

Methyl 3-(4-ethylenedioxypentyl)-1, 4, 5, 6,
10-pentamethoxyanthracenoate(24). =23}
ofl A1 Az3 THF(250ml)¢]| ¢-BuOH(8.53ml,
37.1mmol) & 7}stx mbelwd A 0°C 2§24
71t} syringe 2 #~BuLi(16.5m!, 36.4 mmol,
2.20M) & Zh3hx 15%-%9F o mubats —78°C
2 YAAZh o7)¢) sulfone 22(5.00g, 12.1m
mol) & 23t THF (50ml)¢] <4 dropping
funnel 2 7}gc}. 3 A5l 24 anion & —78°C
oA 2% © mukgk ¥ THF(10ml)e] =<9
octenoate 23(3.10g, 13.6mmol)& 7tgich
RS AAGF g ES Ao A 247 A
= Zubs ALy ub-e A E-S glacial acetic
acid ¢} £ 24 quenching & % THF & A A3}
I ethyl acetate (350ml) 2 7] &4 & S8y
o}, Ethyl acetate 89§ & 16 o] A 9} o] =3
2.2 A% NapSO, 2 9433 of 33 tf8 &
ME AAGL 2 09L& AT} o] 2e
OFA & (75ml) o] 391 5 dimethylsulfate (2. 86ml,
22.7mmol) 7} 74 K,CO4(6.72g, 48.7mmol),
£ AHESte] 4847 FFAZT uksol IR
TAEE Atz S E AAANSH AHES
ethyl acetate(200ml) o] =9t} o] Lobof tri-
ethylamine (5ml) & 7}3t5 A.Lo]4] ok 30 7t
A TR 164 2 oz Aol
T &5 A7 brown foam & AQr, oA
% benzene(200ml)of] ¢l % ethylene glycol
(3ml) ¢} pyridinium p-toluenesulfonate Z:rjj 2k-&
ool W BFANT EL AAGT WA
|4 £ 2FEE Az g5AH 4d.66g
(75%)¢] 2.8 A anthracenocate 24 2 9}
o olZle BeAsmE AN gw e
Sofl ozttt : TH NMR(CDCly) 67.94(d, J=
7.47Hz, 1H, ArH), 7.40(t, J=7.47Hz, 1 H,
ArH), 6.83(d, J=7.47Hz, 1H, ArH), 3.80~
4.10(m, 22 H, 6xOCH;, -O-CH,CH,-0-), 2.60-
2.90(m, 2H, benzylic H), 1.(%0~1.90(m, 4H,
methylene H), 1.33(s, 3H, O, \CHy); m/z
514(m*.).

2-Hydroxymethyl-3- (4-ethylenedioxypen-

po
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tyl)-1, 4, 5, 6, 10-Pentamethoxyanthracene (25)
54 ether(35ml)o 33+ 24(1.31g, 2.55m
mol) & Az3lel 4 HalF LAH(0.309) & 73t
15535 ket E FY) Sl A 30 o3 &
FAZ e
tartarate 529 (20g/100m! H;0)& 73t 7]
59 ethyl acetate (3X100ml) & 523 v}, Ethyl
acetate €9 & FFANF o E A £
A3l 332 25 & foam AHe} 2 1.25g(100%) 4
gt} : 1H NMR(CDCl;+D:0) 7.96(d, J=8.02
Hz, 1H, ArH), 7.36(t, J=8.02Hz, 1H, ArH),
6.80(d, J=8.02Hz, 1H, ArH),4. 89(s, 1H,
OH), 3.80~4.10(m, 19H, 5xOCH; —OCH;
CH,0—), 2.80~3.04(m, 2H, benzylic H), 1.
20~1.90(m, 4H, methylene H), 1.33(s, 3H,
oN/
0,/ \CHy);m/z 486(m*-).

3-(4-Ethylenedioxypentyl)-2-formyl-1, 4, 5,
" 6,10-Pentamethoxyanthracene(26). Hydrox-
ymethylanthracene 25(1.25g, 2.56mmol) £ me-
thylene chloride (150mf) o} %9l % activated
MnO,(10eq.) S 7}3ts 3L E<r adkAA
celite pad wako & Apg-3]A F7] & A A
oA gl 1.14g(92%) 2 aldehyde 26 & 2.3
A zA 2 d9Th

9-Acetyl-4, 5, 6, 11, 12-Pentamethoxy-7, 8-
dihydronaphthacene(27).  3}3H% 26(1.14g,
2.35mmol) & p-dioxane(10ml) el =QlF A&
Az 3ue Axa spache 71804 447
Az AR SEH {718 ethyl
acetate (2X100ml) 2 F23+5 16 o A 9} & 1}
W oz AMelFx &dAA 0.830g(85%)9 33t
2 272 w7t zAZ 49+ m.op180~182°C;
IH NMR(CDCI;) 68.05(s, 1H, olefinic H), 7.
96(d, J=7.25Hz, 1H, ArH), 7.40(t, J=7.25
Hz, 1H, ArH), 6.84(d, J=7.25 Hz, 1 H, ArH),
4.08, 3.97, 3.92, 3.91, 3.83(5Xs, 5X3H, 5%
OCH,), 3.08(m, 2H, benzylic H), 2.44~2.80
(m, 2H, allylic H), 2.54(s, 3H, _‘ﬁCHg);

O

222 A3 potassium sodium

m/z 422(m*-).
9-Acetyl-4, 5, 6, 11, 12-pentamethoxy-7, 8, 9,
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10-tetrahydronaphthacene (28). 3}3-& 27(500
g, 1.18mmol) & oetE (Cml)eol =H A
] S%PA/CE ek 17%elA 0EEL
hydrogenation A| Z v}, &7 = celite pad 24 |
Astz A A3t 411mg(85%)2] 3HgHE 28%
d9vt:m.p. 161~162°C; 'H NMR(CDCly)
08.01(d'd, J=8.0,1.0Hz, 1H, ArH), 7.35(bt,
J=8Hz, 1H, ArH), 6.82(d, J=8Hz, 1H,
ArH), 4.06(s, 3H, OCH;), 3.94(s, 3H,
OCHj), 3.91(s, 3H, OCHj),3.83(s, 6H, 2x
OCHjy), 2.90~3.40(m, 4 H, benzylic H), 2.32
(s, 3H, —CCH,), 2.26(m, 1H, CH), 1.92(m,
g

2H, CH,); m/z 424(m™-). 408.- Anal. caled
CzsHpsOg: C, 70.73; H, 6.65, Found: C, 70.
75; H, 6.72.

9-(1-Ethylenedioxyethyl)-4, 5, ¢, 11, 12-
pentamethoxy-7, 8, 9, 10-tetrahydronaphtha-
cene(29). 3}3HE 28(400mg, 0.940mmol) 2]
acetyl ketone function -2~ ethylene glycol 3} p~
toluenesulfonic acid & A}-&-3] A 2.3 3] 428mg
(91%)°] ketal 205 4 vt : m.p. 127~131°C;
H NMR(CDCly) 67.94(d’d, J=9, 1Hz, ArH),
7.35(bt, J=9Hz, 1H, ArH), 6.76(d, J=7Hz,
1H, ArH), 4.06(s, 3H, OCH3), 4.03(, 3H,
OCHj), 3.94(s, 3H, OCH,), 3.91(s, 3H,
OCHy), 3.83(s, 7Hz, OCH;, —OCH,CH,0—),
2.32~3.20(m, 4 H, benzylic H), 1.43(s, 3H,
CHj); m/z 468(M*-).

9-(1-Ethylenedioxyethyl)-7, 8, 9, 10-tetra-
hydro-4, 6, 11-trimethoxy-5, 12-naphthacene-
dione(30). 3}gE 29(400mg, 0.860mmol)-&-
HEkA A 359mg(96%)2 =2k A9 quinone 30
2 99tk : m.p. 147~150°C; ("H NMR(CDCly)
87.69(d’'d, J=8, 1.7Hz, 1H, ArH), 7.54(t,
J=8Hz, 1H, ArH), 7.19(d'd, J=8, 1.6 Hz,
1H, ArH), 3.97(s, 3H, OCHj;), 3.96(s, 3H,
OCH,), 3.90(s, 3H, OCHj, 3.87(s, 4H,
—OCH,CH,0—), 2.83~3.44(m, 4 H, benzylic
H), 1.37(s, 3H, CHj); m/z 438(m*-).

9-(1-Ethylenedioxyethyl)-6, 11-dihydroxy-
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4-methoxy-7, 8, 9, 10~tetrahydro-5, 12-naph-
thacenedione(31). Trimethoxyquinone 30(300
mg, 0.690mmoD)& HBAA 281mg(95%)4
24 312 ALY =iz 99 :m.p. 177
~179°C; H NMR(CDCl;) 613.56(s, 1 H, OH),
13.20(s,1 H, OH), 7.86(d’d, J=8.0,1.0Hz, 1H,
ArH), 7.60(t, J=9Hz, 1H, ArH), 7.26(d,
J=8Hz, 1H, ArH), 4.04(s, 3H, OCHy), 3.95
(s, 4H, —OCH;CH;0-), 2.86~3.48(m, 41,
benzylic H), 1.39(s, 3H, CHy); m/z 410(M*-).

(£)~17, 9-Dideoxydaunomycinone (32) . Ketal
31(250mg, 0.610mmol)& DMF o] &<l tri-
fluoroacetic acid 8} A& g A9 EJHF L A%
Bt A2 A 4 AEL FAFEAAA 209mg
(94%)9 AZPFE RNF B7F JFJoz A4
t}: m.p. 245~247°C; H NMR(CDCl;) 613.
60(s, 1H, OH), 13.24(s, 1H, OH), 7.99(d"d,
J=8, 1.3Hz,1H, ArH), 7.71(t, J=8Hz, 1H,
ArH), 7.33(d'd, J=8, 1.2Hz, 1H, ArH), 4.
04(s, 3H, OCHy), 2.74~3.30(m, 5H, CH and
benzylic H), 2.26(s, 3H, CHy), 1.95(m, 2H,
CH,); m/z 250(M*-). =29¢] & &84 A
AL 2 ue oA F4R FAEF} AR
oA et

Methyl 7-Ethylenedioxy~trans-2-octenoate
(23). Sodium ethoxide(0.75¢/150mi abs. Et-
OH)& A}&3te] 2.4-pentanedione(45g, 0.45
mol) 7 ethyl acrylate(45¢, 0.45mmol)&- u+-&
AA 49 29 BFE 33 518(72%) AU
o}, 3% 33(15g, 95m mol)ol ethylene glycol
(20ml), pyridinium p-toluenesulfonate (1.0~1.5
2) <& uh-g-3te] ketalization § 2. 24 hexanoate
s FHeR Rz 19g(9%)AAt. Dry
toluene (400ml) o} 335 34(15g, 74mmol) &
%4915 Dibal & uk-5331 A4 11g(90%)9 424
o] Hexanal 35% 2%k, A=xd 94 (100ml) o
hexanal 35(10g, 63mmol)$} trimethyl pho-
sphonoacetate (10ml, 63mmol)& 4= NaH &
FFA A 128(89%)9] FH.2.Y octenoate 232
9th : 1H NMR(CDCl;) 86.97(dt, J=15.6, 6.
81Hz, 1H, —CH=), 5.82(dt, J=15.6, 1.32

Hz, 1H, =CH—C—), 3.93(s, 4H, —OCH;
i

(0)
CH,0—), 3.72(s, 3H, OCHj) 2.10~2.40(m,
2H, allylic H) 1.40~1.80(m, 4H, 2XCHy),
1.31(s, 3H, CHy); m/z 214(M*-).

Zog 2 GTE 194UE 3E7EA
qFH 2 o] FelF o ATFHd FzAFA
7 Agkel AL S =3
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