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2 o %43k A Daunorubicin(2a) 34 A8 #FE4< 7, 9-Dideoxydaunomycinone (32) - 3-
methoxybenzoic acid(5) 2 %5 ¥4 5} =}, 3-methoxybenzoic acid § 4-methoxy-3-(phenylsulfonyl)
~1(3H)-isobenzofuranone(11) 2. & WP A7 5 Hauser 9 Rbee 7} A Zdt z2]H PP & 0] &3k tri-
methoxynaphthoate 168 9& 3ol phenylsulfonylnaphthofuranone 222 ¥3ARF o] F4& 7-
(ethylenedioxy) -2-octenoate (23) % Michael e ut8-& ZAHAA anthracenoate 24% ATt
Anthracenoate & tetracyclic 385 28 & ul¥H ring B &t Coll 28 methyl 7} 58 AAsS 7,9~
Dideoxydaunomycinone (32) & =H&-3it}.

ABSTRACT. 7,9-Dideoxydaunomycinone(32), a late-stage precursor of the aglycone of an-
titumor antibiotic daunorubicin(2a) was prepared from 3-methoxybenzoic acid(§). Thus, 3-
methoxybenzoic 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-octencate(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).
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Z37 234el 7,9-dideoxydaunomycinone 2 R
4 & ol 4t A 4% FA4WL Hau-
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chael el ?e} uk-g1lv)] o] W& WA 2 &
& regiospecific #A] J¢E 7 Jeonz E
AT F ko Ay

ocdy 0

R Sl

50,Ph

9ty 8 o
7
OlO

/ety oty Gy
27

Phthalide sulfone 112} aniono] Michael
acceptor ¢l methyl crotonate B- Wl A]A ozl
A AL intramolecular Claisen condensation &
o] EFol A4YES F phenolic hydroxyl 71§
methylation A7 naphthoate 168 4= 3}FE
16 naphthalide sulfone 22 2 W3 A)7|o] &3}
& uly o 2 octenoate 235 Michael 488 A
A anthracenoate 245 Av}, HFE 249 car-
bomethoxy 7] & aldehyde & w3 Aoy
Aldo! condensation & AlA Daunomycinone 2
T2 8.7 428 3AFE 278 Yol o] FA
T FYAI 2 RIVEE AANA Fo34
#HEEAql 7,9-Dideoxydaunomycinone 328 ¥
Asart,

T
OCHy GCHy OCH
24

Scheme 1.
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2 A4 A Michael ¥k-g¢| 283} Phthalide
sulfone 119] AL Scheme 26| Fo]RA Wi of
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345 55 thionyl chloride 8} 87 acid
chloride 6 & =H&= methylamine 3} 41233
N-methyl benzamide 7 8- @3t} Benzamide 7
#] aromatic ringo] Ze F A&7 amide 9
methoxy 7)9] ortho 912 & formylation A7)
) A n-BuLi(2eq.)-2 7}8)A] lithiation X 7}
dianion o] wHEoX 2 7)o DMF & )8tz
Ao 2 A e Fol isoindolone 8o A9}, o
A& A 9422 74eEd AAA Phthal-
dehydic acid 98 2%}, o2 formylation
> F F£719 ortho )Xo aldehyde 717} =9
4 T Q=T ortho-directing groupo] 2224
alkyllithium & A}8-3] 4] carboxamide & ortho
f1A & metalation A5 DMF 1} N-methyl-
formanilide ¢} 222 3 AAA & Y- AA formy]
1€ =49 A7 Aol 2 Phihaldehydic acid £}
3-hydroxyl 7] & thiophenyl 7] 2 X} #4) 7] 22 o]
2 & phthalide sulfone 11 2 ¥} A 24
of B3y Wil o] $3IBU & 6o%9] 44
A o §3ie

Phthalide sulfone 11-¢ Hauser-Rhee &} aro-
matic ring annelation W 258 223 ¢ri.
methoxynaphthoate 162 2 W# 7 g}

AA sulfone 116 3.238¢ LiOBu—t.o 3z
sulfone anion & ®WHE35L, ©] anijon ol methyl
crotonate 12 5 ®H-2A17]19] Michael adduct 13
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o] WEe]A A & &7 el internal Clai-
sen condensation ©] 2lo]1} diketone 14 & ¥ §
2 Foj aromatization & AH ®t} ¢+43E na-
phthalene 8% 157} ¥z ch o sulfone
anion condensation ¢4 Fl&lA] el AA B
2 HYE BRoed =z ¢ FAe e
=7} 94k, 1, 4-dihydroxynaphthoate 15 2] 5
phenolic hydroxyl 7] & dimethyl sulfate 3}
potassium carbonate & A+-€3l¢] methylation ¥
o 24 naphthoate 16 & =+ FHE 11
2 38 81% ¢ AR
Trimethoxynaphthoate 16 & Scheme 4 o 5-¢1
A 694 & AJA naphthalidesulfone 22 2 ¥

F A7 At

Scheme 4.

338 169 aromatic methyl 7] & NBS & A}
£.3¢] bromination® A]7 bromonaphthoate 17
2 ¥ NaOHF&9 ¢ A §ozHA cyclic
product 18 % 86% &2 4ot A4 Q&
naphthalide 18 2] benzylic §§& ol sulfone 7] &
98] 9 A& 71A NBS & °] 8 bromi-
nation 2 o 2A bromonaphthalide 19 &
o] AL AAsA e NaOH ¢4 02 H¢
3} hydroxyl 71 & =98 F Aoz FIHAA
naphthaldehydic acid 20 & =FEJ %, #H§E 20
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£ sulfide 21 & sulfone 22 2 W3 A7 = 34
& sulfone 114 S A& IS 31»3—
o] o] FojF ot of HAANA AFE 5F
sodium monobasic phosphate £} dibasic phosphate
E 5 9389 el A mCPBA £ AHE-319
ASIAA FA gond dglio (99%)

Trimethoxynaphthalide sulfone 22% A}-&3}e]
= ke Wz & =243l dHAE Mi-
chael acceptor @] octenoate 23 & A}4-3] A} Hau-
ser-Rhee wk-g-& k8319w

&

Scheme 5.

7 3L 229 methine proton 2 LiOBu-2
£ AtefA AABA sulfone anion & WHEI
o] 71 & octenoate 23 3} BF-2A 71 ¥ G| A adduct
£ (Claisen condensationo] Y¢] }A 3lef an-
thracenoate 2 954}, 2o 24 work up &5
ketone ¢ 2379 ketal 7|7} AARUS HEFE
o "4 dimethylsulfate 8} potassium carbonate
£ Agdtd dolxl A4E4] F phenolic
hydroxyl group g dimethyl ether 2. 2 3 3HF
A ketal 2378 EYAILE=M pentame-
thoxy anthracencate 24 - 75%9 F&=A 4
9)t}. Anthracenoate 24 9] carbomethoxy 7} &
7 aldehyde 7| 2 w37 $]8]4] Dibal 24 34
ulS 7L glout o] kg ey 4L 4
A 2agEd o] AL oful steric hindrance L
Folekz nlejAck zAlA EFE 249 car-
bomethoxy 71 5 LAH & A& A alcohol 25 5
& 3 259] benzylic OH S activated MnO, & »}
23k ASANA F2.24 anthracene aldehyde
262 2% FEEA EPck AP 26L A
3 FAs FA0 0 wEd AANA &
Z2) p-dioxane ol ¥<21¥ conc-HCl & Z»f

B
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2 3. deketalization & FT|F F)d intra-
molecular Aldol condensation©] o] v}A] &4
tetracyclic enone 27 2 st}

Tetracyclic enone 27 & 3 & Y4 F9 7,9-Di-
deoxydaunomycinone 32 & ulEry] $f@A= o
A 279 A-ringd] Q& olefin 7] & 2o}
3-A)A ketone 3}YF 28¢ e (85%), 28

m?@ = oo f@i ij

on cs [ <Ne clla 0"-
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Scheme 6.
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9 ring B} Cof) 91 4719 methoxy 7] & A
A3 A2 Hauser 9 Prasanna 7} A @8 g
ZaBs| wle} acetyl side chain o} ketone 7] &
ketal 2 9%z, BMFE 294 ceric ammonium
nitrate & A133te] oxidative demethylation 3}
o tetracyclic quinone 302 1=, ring Be] =
methoxy 7] & AAZ) dHAde Fd 2%
silver(TI) oxide % g3 3 oA deoja
diquinone & NaHSO; =84 & A&3to 344
AA quinone hydroquinone system & Zti= &g+
= 31 e} wAttoz Fe QQe A
il AAA ketal 7) g AASNS HFEa
ol BEE 328 JAT(E3%).

Sulfone anion & A}-£3]A] anthracenoate 24
ZHEw A2 Michael acceptor 1 octenoate
239 R & Scheme 7] Fo17 WS-l o)
o o) FRH .

NaOEt <& 2,4-pentadione (0. 45mol) 3}
ethyl acrylate(0.45moD) & WA A 0 2 75 3
A 714 2,4-pentadione &} active methylene 7]
7} anion & 435 Michael acceptor ¢l ethyl

—
A 8 e
L(DEI B Bt -4 =~ Ote
R N 3 2

Scheme 7.

acrylate 2} condensation o] Qejuke}, ©] vl 2
& FEA work wpd AN F49099 5-ox0-
hexanoate 33(72%)-% A3},

Hexanoate 339} carbonyl 7] & ethylene glycol
3} pyridinium p-toluenesulfonate B3 A}8-#) 4
ketalization 3}<J carbethoxy ketal 34(99%) & =}
€3 349 carbethoxy group -2 Dibal & 283}
o A 225 hexanal 35§ 98% <) &=
A @9t} Hexanal 35| trimethyl phosphonoa-
cetate 5 A}-£3le] Horner-Emmons 2}-&31% 3t
o octenoate 232 89%9] FEEH Ak

3. &8 H

*+7-& Bichi 510 melting point apparatus =
ol &Per 2L A gl F94 ave
P2 Perkin-Elmer283 Spectrophotometer & A}
|94 AP or, AJQ 2¥EPL Hitachi
556 Ultraviolet-visible spectrophotometer & ¢]
FIUZ nm 24 YElY, g7 39 29
Eg{ JEOL FX90Q = 343tm TMS & u
EEEARA ALon 340 %2 ppm ()
92 2Pl ALEAAL CEC Dupont
Model 21-110B 9} Dupont Model 21-491B spe-
ctrophotometer 24 AR X (70ev ionizing vol-
tage), Y -FA% A& Galbraith Laboratories
ol & =Pk, gheut Z2Eete 2 (TLC) L 0.25
mm silica gel 60F-254 %2 preparative layer
chromatogram (PLC) & 20X20X 0. 25¢m slica gel
GF % (Analtech,Inc) &, 3 2 vl & 2 819] & silica
gel 60, 70~230mesh(E. Merk) & A&t}
TAe) A28 AL Aldrich Al g9l F32
wako A}9l A FE Moo =ael AFL )
B FH

Methyl 3-(methyl)-1, 4, 5-trimethoxy-2-na-
phthoate(16). A7) F&lo) A F4 THF (406
ml)o z-butanol (20m/, 0. 21mol) & o]z 0°C2.
WA 7l F A} T4 #-BuLi(96mi, 0. 21mol,
2.2M, in hexane)& 7}l3 w34 15%-F<¢ o
AAES —78°C2 32472 3FF 11208,
66m mol} & wt-g87)0 JHT, 54 ¥4
7€ 249 sulfone aniono] Z4) methyl cro-
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tonate 12(14mi, 0.13mol)-& 7F3tx W 7zHA43]
AAG2 AN Loz £A 2%] 7k
A7l 30 +E4E BHARL £
TR A oA 3AAZ A% "E‘ FozA
<& #7712 THF & AAFE ethylacetate
QQemix g 71 E2€ &2 F715€ &
E33 NaHCO; 89, NaHSO; 89, £5F
2 A2 MgSO 2 443 L0543 AA4
ﬁt’r. Crude product & oA & (150ml) ol <15
dimethylsulfate (50mi, 0.53mol) 8} T K,COs
(1162, 0.839mol) 2 7}8t% 3} HFH
FTREE ML EFFY] FI)1 2R L dHsm AE
A9 £ & AAZF oAH 2 (S500mi)e] Folx
triethylamine (100m) 2 7}&te] 302F < wkaj &
gch, o] ez A& F ‘%3}.‘}, E, &%
5 Soz Alder AojFn B5A31H &
& A3 FAeUdE ‘?—_791‘31' o7& =
2robe 229 (200g, silica gel, CH,Cl, o 5%
EtOAC/CH,Cl) & o] 2-3ted 32g(81%)9) 4 ¢
del 23EE 162 Ak
IH NMR(CDCly) 07.69(d, 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,OCHs),
3.98(s, 3H, OCHy, 3.94(s, 3H,OCHy),
3.78(s, 3H, OCH;), 2.35(s, 3H,CH,); m/z
200(M7T).

Methyl 3-bromomethyl-1, 4, 5~-trimethoxy-
2-naphthoate(17). #5HEF 16(29.0g, 100m
mo]) 2} NBS(17.8g, 100mmol) & CCL(900mI)

of 423 sunlamp(275W, 110~125V, General
Electrlc Co., M-RSM) & 15871 zo| = A &5
A7 F o7 benzoylperoxide £ &l 8k }3}
Z40R7 o 2% AR BFRAAG. HEE
S Hegoz aAE A3 succinimide & <43}
A AANG, A 2R L& AAGLF dx
g el 3HE 172 36.9g(100%)2 A
SH NMR(CDCly) 67.74(d, J=8.02Hz, 1H,
ArH), 7.47 (¢, J=7.91Hz, 1H, ArH), 6.96
(d, J=8.02Hz, 1H, ArH), 4.87(, 2H, CH,
Br), 4.03(s, 3H, OCH,), 4.01(s, 3H, OCHy),
3.96(s, 3H, OCH,), 3.93(s, 3H, OCH,); m/

¢ o ¢ sy
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z 396(M*-).

4,5, 9-Trimethoxynaphtho (2, 3-C) fnran-1
(3H)-one(18). 3}§HE 17(35g. 95mmol), sod-
ium hydroxide(16g, 0.40mol), dimethyl sulf-
oxide2ml)-¥ Z& H32] p-dioxane st ZE
T E¥E (200m.!)o1.1 A& FH 12472 #F
AA Tk A wEEE ALz ME =z R
Fogaen )‘*}'ﬁﬁ} ANH A FEla p-
dioxane & A A AA k. Ethyl acetate(300ml) &
FAERAE FEdt dell st ooz 4
5 BRI FAEL S o st A A Y}
ALY gl AARH RBe 2R A F
A oA & Fazstz a2t g FA s Q
A7 JAEFE oM B A9 EPdez A
AR T 74 18% 245 (86%) R AT i m.
p. 159~160°C; 'H NMR(CDCly) 68.06(d, J=
8.02Hz, 1H, ArH), 7.48(t, J=8.13Hz, 1 H,
ArH), 7.05(d, J=8.02Hz, 1H, ArH), 5.42(s,
2H, CH;-0), 4.29(s, 3H, OCHy), 4.03(s, 3H,
OCHj;), 38.89(s, 3H, OCHy; m/z 274(M*-)

3-Bromo-4, 5, 9-trimethoxynaphtho (2, 3-C)
furan-1(3H)-one(19). 3}3+E 18(11.8g, 42.
9mmol), NBS(7.72g, 43.3mmol}& CCl(85
ml)ol]l 41 § sun lamp & 34 b5t A F9)
™}, Succinimide & o 2}5te] A A of 2}H &
72t AAEA crude productl 192 gdglct
&5 198 Ads] B el A gw
g dbgel AL&5) Pk

3-Hydroxy-4, 5, 6~ trimethoxynaphtho (2, $-
C)furan-1(3H}-one(20) AA 3R ke Y

+ 19 & p-dioxane(50m{) o] <15 Na,CO;(3g/
25m£) T&AE M A 1247 #RA RS u
SE¢ WA = AEF ez A3 AHA
A4 2AE 9= zEAE DMF-5 &
Yoz AAA e 8.84g (1804 BE 71%)
9 3AFEF 20& F4 AFAY ez 49t i m
p. 213~215°C; 'H NMR(CDCly) 67.91(d'd, ]
=8.0, 1.0 Hz, 1H, ArH), 7.48(t, J=8Hz,

H, ArH), 7.04(d'd, J=8.0, 1.0 Hz, 1H,
ArH), 6.74(d, J=8Hz, 1H, OH), 4.23(,
3H, OCHjy), 4.18(d, J=8Hz, 1H, benzylic
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H), 4.02(s, 3H, OCHy), 3.94(s, 3H, OCH,).
Anal. caled for CisHuOs: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}3& 20(7.5
8. 29mol), benzenethiol(3.4g, 31mmol, To-
kyo kasei), p~TsOH(0.20g)-& benzene (300m{)
o F4 4472 FFAAT BeF PP B
+ A%z Aoz WAANFE NaHCO, 4
FEE e o g Az g25AH oI)als)
S & LA 24 AL I3 oA
€ # A2 okE 28 I (silicagel, solvent) 2 A
3H olelzz AAH s FE5 vl =
A 21§ 9.0g(91%) L 3ct : m.p. 121~122°C;
'H NMR(CDCly) 67.9(d'd, J=8.0, 1.0Hz, 1H,
ArH), 7.58~7.10(m, 6H, ArH), 7.04(d, J=
8Hz, 1H, ArH), 6.81(s, 1 H, benzylic H),
4.10(s, 3H, OCHy), 4.05(s, 3H, OCH,); m/
z 382(M*-). Anal. caled for CyH,;0,8: C,
65.95; H, 4.74. Found: C, 66.09; H, 4.74.

3-(phenylsulfenyl}-4, 5, 9-trimethoxynaph-
tho(2, 3-C)furan-1(3H)-one(22). 3}g% 21
(8.0g, 2lmmol)E CH,CL(1.50)¢] ¢y
phosphate  buffer®? <& (0.1M Na,HPO,&
0.1M NaH,PO,; §-23o] 7}3}e] pH 8¢] A H
400mi(1: 1)) E 7F3pa 0°C 2 JAA 7% A%}
A zars A mCPBA(9.5g, 55mmol) & ¢
30 FT %Y ok wEEE A 2L
A 2447 F¢ 2UE F {715 E RN
5% CHLL & A3 A 3300}, Methylene
Chloride 8 & I3 F 16049} 3to] w1AH
o2 Ax FFANY 43t L AAFH
o 2YE Y3 methylene chloride-hexane &
A4 AADE 8.0g(92%)9 5% sul-
fone 22 & wl-E9c} : m.p. 138~141°C; 'HNMR
{CDCl,) 98.05~7.08(m.3 H, ArH), 7.65~7.38
(m, 4H, ArH), 7.12(dd, J=(8.0,1.0Hz)
1H, ArH), 6.38(s, 1H, benzylic H), 4.17(,
3H, OCHy), 4.07(s, 3H, OCHy), 4.05(s, 3H,
OCH3); m/z 444(M*-). Anal. caled for CyHjg
0,S: C, 60.86; H, 4.38. Found: C, 60.98;

H, 4.42.

Methyl 3-(4-ethylenedioxypentyl}-1, 4, 5. 6,
10-pentamethoxyanthracencate (24). A3}
ol4 Az THF(250md)el #~BuOH(3.53ml,
37.1mmol) & 7}5tz muksil A 0°C 2 W 2}4A)
1 o+¥ syringe 2 #~BulLi(16.5m!l, 36.4 mmol,
2.20M) & ZF3tn 15%-%< o Zukaks] —78°C
2 JRAZ e o7 sulfone 22(5.00g, 12.1m
mob) & A 23 THF(5omi)ol =4 dropping
funnel 2 7}gick. Y= ¢4 anion & —78°C
4 2F © Zwd & THF(10m)o 9l
octenoate 23(3.10g, 13.6mmol) S Z}3lc o}
AZAE AAGE WS EE 264 247+ A
E 2 ASY o, g Y4 22 glacial acetic
acid 8} E24 quenching ¥ ¥ THF & A3}
. ethyl acetate(350ml) 2 7] 54 & 223y
th. Ethyl acetate §9 2 16 o 49} 7o) w7
2.2 ALF NaSO; & B53 2 o] 338 v}8 &
g AASE 2] 29 L At o} 9L
oA E (75mi) ol 5¢l 5 dimethylsulfate (2. 86ml,
22.7mmol) ¥ -4 K,CO,(6.72¢, 48. 7mmol),
£ AHSstd 4847 FRAAT wkge] Bug
TAEE A3 29 & AAANH AHEL
ethyl acetate(200m?) o] H 9} of fLollo] tri-
ethylamine(Sm) & 7}t5 QLo A <k 30 27+
LA TR 1649 2wy ow Ao
T2 g5 A705 brown foam & YAk, o)A
S benzene(200m) el Q% ethylene glycol
(3m{) ¢} pyridinium p-toluenesulfonate v k-
7hete] EE BRANFH FE AAS WA

Ag &3 £FFE AL BFANH d.66g
(75%)¢ 232 =A| anthracenoate 24 & 9%
th oA EtAstes A A @ e ul
2o Eoiztv: 'H NMR(CDCL) 67.94(d, J=
7.47Hz, 1H, ArH), 7.40(t, J=7.47Hz, 1 H,
ArH), 6.83(d, J=7.47Hz, 1 H, ArH), 3.80~
4.10(m, 221, 6xOCH;, -O-CH,CH,-0O-), 2.60-
2.90(m, 2H, benzylic H), 1.(1)0~1.9{)(m. 4H,

é
methylene H), 1.33(s, 3H, O, \CHy); m/fz
514(m*-).
2-Hydroxymethyl-3- (4-ethylenedioxypen-
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tyl)-1, 4, 5, 6, 10-Pentamethoxyanthracene (25)
F4 ether(3Bmi)o} 3EE 24(1.31g, 2.55m
mol) & A4Lste] 4] HelF LAH(0.302) & 7H3t
2 15359k aibgtE F7] 8ol A 30 ol 4 F
FARY, weE& AYF potassium sodium
tartarate =29 (20g/100m H,0) g 7Fst |71
£ 2 ethyl acetate(3100m) 2 23}, Ethyl
acetate £ & SFA N3 L& AAdA B
A% 3T 25§ foam FH E 1.258(100%) 2
¢t} : tH 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, 5X0OCH; —OCH;
CH,0—-), 2.80~3.04(m, 2H, benzylic H), 1.
20~1.90(m, 4H, methylene H), 1.33(s, 3H,
8/\CH3);H11'Z 486(m™:).

3-(4-Ethylenedioxypentyl)-2-formyl-1, 4, 5,
" 6, 10-Pentamethoxyanthracene (26).
ymethylanthracene 25(1.25¢, 2.56mmol)-& me-
thylene chloride(150mi) e} %<l § activated
MnO,(10eq.) 5 7}étz 3¢ E<t ZuARH,
celite pad wako & A& A £ EF& AA%E
2oy % 1.14g(92%) 9] aldehyde 26 & 27l %
A nAZ 4Rk

9-Acetyl-4, 5, 6, 11, 12-Pentamethoxy-7, 8-
dihydronaphthacene(27). 333 26(1.14g,
2.95mmol) & p-dioxane(10m)ol] ¥l F A3
A 3ue A2 RS F718dA 442
Ae ARt #2559 F71E8S ethyl
acetate (2X100ml) 2 585 1614 ¢} 7 o
oz Ao Fz EFAA 0.8302@5%)9 3t
£ 27% w7t A E €A, m.p180~182°C;
1 NMR(CDCl;) 58.05(s, 1H, olefinic H), 7.
95(d, J=7.25Hz, 1H, ArH), 7.40(t, J=7.25
Hz, 1 H, ArH), 6.84(d, J=7.25 Hz,1 H, ArH),
4.08, 3.97, 3.92, 8.91, 3.83(5Xs, 5X3H, 5X
OCH,), 3.08(m, 2H, benzylic H), 2.44~2.80
(m, 2H, allylic H), 2.54(s, 3H, —(|.|7CH3):

O

Hydrox-

m/z 422(m*-).
g-Acetyl-4, 5, 6, 11, 12-pentamethoxy-7,8, 9,
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10-tetrahydronaphthacene (28). 3+%-3 27(500
g, 1.18mmol)& olgts (2ml)e] %lF] Fef
gl 5%Pd/CE 7Hotx 171¢elld 20%-F4t
hydrogenation A vk, Fo = celite pad 24 A
Adtz AAR 3 411mg(85%) ] 3435 28
d9dvl:m.p. 161~162°C; 'H NMR{(CDCly)
98.01(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, OCHy),3.83(s, 6H, 2x
OCHj), 2.90~3.40(m, 4 H, benzylic H), 2.32
(s, 3H, —(”?CHa), 2.26(m, 1H, CH), 1.92(m,

0O

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

9-(1-Ethylenedioxyethyl)-4, 5, 6, 11, 12-
pentamethoxy-7, 8, 9, 10-tetrahydronaphtha-
cene(29). 33E 28(400mg, 0.940mmol)<]
acetyl ketone function -2 ethylene glycol 7} p-
toluenesulfonic acid & A28 A 8.3 3l 428mg
(91%)°] ketal 205 A A¥}: m.p. 127~131°C;
IH NMR(CDCly) 87.94(d'd, J=9, 1Hz, AsHD),
7.35(bt, J=9Hz, 1 H, ArH), 6.76(d, J=7Hz,
1H, ArH), 4.06(s, 3H, OCH,), 4.03(s, 3H,
OCHj3, 3.94(s, 3H, OCH., 3.91(s, 3H,
OCH,), 3.83(s, 7Hz, OCH;, —OCH,CH,0-),
2.32~3.20(m, 4 H, benzylic H), 1.43(s, 3H,
CH3y); mfz 468(M*-).

9-(1-Ethylenedioxyethyl) -7, 8, 9, 10-tetra-
hydro-4, 6, 11-trimethoxy-5, 12-naphthacene-
dione(30). 333 29(400mg, 0.860mmol) S
WA A 359mg(96%)°] =342l quinone 30
2 gk : 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, 1.6Hz,
1H, ArH), 8.97(s, 3H, OCH,), 3.96(s, 3H,
OCHs), 3.90(s, 3H, OCHj, 3.87(s, 4H,
—QOCH,CH,0—), 2.83~3.44(m, 4H, benzylic
H), 1.37(s, 3H, CHy); m/z 438(m*-).

g-(1-Ethylenedioxyethyl) -6, 11-dibydrexy~
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4-methoxy-17, 8, 9, 10-tetrahydro-5, 12-naph-
thacenedione(31). Trimethoxyquinone 30 (300
mg, 0.690mmol)-g HHAA 28Img(95%)<]
+52 3¢ Ae4 == Q4% :mp. 177
~179°C; 'H NMR(CDCly) 613.56(s, 1 H, OH),
13.20(s, 1 H,OH), 7.86(d’d, J=8.0,1.0Hz, 1 H,
ArH), 7.60(t, J=9Hz, 1H, ArH), 7.26(d,
J=8Hz, 1H, ArH), 4.04(s, 3H, OCHa), 3.95
(S, 4H, -"OCHQCHgO—), 2-86""3.48(111, 4H,
benzylic H), 1.39(s, 3H, CHy); m/z 410(M*-).

(£)-7, 9-Dideoxydaunomycinone (32). Ketal
31(250mg, 0.610mmol)-& DMF oj =AF tri
fluoroacetic acid & AE G Ae] EFRE A%
e AL A 4ALEE FFERAA 209me
94%)%] REAHE 2% 27} YPeoz A4
t}: m.p. 245~247°C; H NMR(CDCly) 413.
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, OCHj), 2.74~3.30(m, 5H, CH and
benzylic H), 2.26(, 3H, CHy), 1.95(m, 2H,
CHy); m/z 250(M*-). =299 5& 224 4
Ae o2 Wdd 99 48 FAET AR
QA et

Methyl 7-Ethylenedioxy~{rans-2-octenoate
(23). Sodium ethoxide(0.75g/150mf abs. Et-
OH) & AMg3te] 2.4-pentanedione(d5g, 0.45
mol) 7} ethyl acrylate(45g, 0.45mmol)& €h-5-
AA 532 o9 HFF 332 51g(72%) AR
e} 33-E 33(15g, 95m mol)el| ethylene glycol
{20mi), pyridinium p-toluenesulfonate (1.0~1.5
2)& g3k ketalization .2 24 hexanoate
HE Yo Hor 19g(N9%)AA. Dry
toluene (400ml)oll 3} 34(15g, 74mmol) &
5915 Dibal & ¥-3e04 11g(90%) +424
9] Hexanal 35% A3ivk, 7z WA (100ml) )
hexanal 35(10g, 63mmol)$} trimethyl pho-
sphonoacetate(10m!, 63mmol)2 4= NaH &
7F A 12g(89%) ] T4 2.9 octenoate 23& ¢
91} : tH NMR(CDClp) d6.97(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, OCHy) 2.10~2.40(m,
2H, allylic H) 1.40~1.80(m, 4H, 2XCHp),
1.31(s, 3H, CHgz); m/z 214(M*:).
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