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£ o &Asetalel Aclacinomycin A(1)2] aglycone < aklavinone(2) 2] #=4<) 7-deoxy-9-me-

thyl aklavinone(3)& g4 3lsich

ABSTRACT. 7-Deoxy-9-methyl aklavinones, the derivatives of aklavinone (the aglycone of extensive
family of glycosidically derived from anthracycline antibiotics possessing significant activity), were syn-
thesized by the simple and efficient reaction procedure.
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Aclacinomycin A(D & T. Oki 51l 2|3}o] stre-
ptomyces galilaeusell A #2l5x, 1 727} gl
5}6]71 anthracycline A|<2¢] FA43FA 2 M o] A 2}
o} anthracycline Aldel FAFIAE 2ok =
e Ay Agoez He ogor F AAE Y
ehictz &=F Qlel

Aclacinomycin A(1)9] aglycone Y-#& aklavi-
none(2) 012} 319 o] Diels-Alderih-gs, Heoluk-g*,
Friedel-Crafts M3 Sl oJalo] A ok
olejat o7 FAWHE FolAl Diels-Alder W<
o} g3 7o) B-1elo) warEs % 7 &5
iy £]ld folzelzt A= Fig 19|
(@ (b)2] XS A3 FUAE T o=
o)]5g ukgA|A ALk C D-zeElE e 3
22 5-hydroxy-1, 4-naphthoquinone AH8-3t%
om, A B-:2]9] ¥4z} B-12le] WEEE 4
8o vinyl ketene acetals AM2& wheoz ¥4
slar}. o]eldt vinyl ketene acetal®] FAIEH-2
Rapoport 545l 2)3te] ®aseldl uh glovt £

OH O OH Ry

1. R, = Et, Ry=Sugar
- 2; R1=Et, R2=OH
3; R1=Me, R2=H

Fig. 1. Aclacinomycin.
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Aklavinone S-=49 A, B-228]& JA¥E F 9le
vinyl ketene acetal® AJ2-¢ who 2 34 i),
B-1zlE AT 4 Ue diene ¥ WAE}E &
o)8tAl o1& 4 9l F7HEA & N-methyl pyrrolin-
2-one(4)% Baker 5°9] whfell )3t} N-methyl
pyrrole AF3HA|A @& thE o] £ triethyl ortho-
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formateo} WH3-A17 diethyl ketal(5) 2 44 sbo]c).
o] diethyl ketal(5)-& B-12|2 ubspZslsly 6.9
®ae] hydroxyZ]& 947 4 e 279
ethoxy”| & 7}x]2 glct =3t o] #H3FE-L trime-
thylphosphonoacetate} methylvinylketone-2- Wit-
ting-Horner ¥-8-A17 92-& methyl-3-methyl penta-
24-diencate(6) 9} Diels-Alder ¥He-g oz %
UE 252 & 7R A ot o] 31482 Hoffmann
ARG 235le] diened HAPAL £ e 7
22 YA= ] ok 33E(5) 9 (6)L Diels-Alder
BH3-A1A FI7HAE(7)& d2rh Dienes}t dieno-
phile?] Z|&71Eo] A AAAHL Boslr] $3
ez 7e] Foiz|2) dgtomg gy S po)eg
YAt HAa8R BN E(T) o] $H 514 8
AHDE & ¢ Uk EHE ByyEe 2
Aule 5:2 Axglen EYE FoA 2HEe
column chromatography & #g]s}c}.

o] #-7LYAE(7)-€ methyl iodide R 5-hydroxy-
1, 4-naphthoquinone®} in situel] ¥hg-A)7)2 u}st
%3}3le] anthrquinone(8)¢ ¥} HFE(T) &
methyl iodides} ¥Hg-A1# Hoffmann-type2] A+
el o3t FAFo A YA FHQ
vinyl ketene acetal® vl-¢- E<lalssle] Ha) gq)
¥ = ek web whe-S in situ® Al AP o
AR A vz AL sz g Aol
diene3} dienophile®] #8715 Alo]e) JxRef 2
Asted FAHE(8)9) AU F2(15: D§He &
T ek 2 dAdYe Balr] 9t
Lewis-4}  Zulj (borontrifluoride etherate ; 5 mol
%)E 7}3hH Lewis-4t Zvl7} dienophile?] 2}
T2ZEE 73AA  diene®) HOMOS dieno-
phile®] LUMO #}o} 9] Ab3 2188 2742]7)4) o]
FHE9] A6 FH9: 1) B8 & 5 gk
°]59 zAvlE GCE HAY F glgon o=
d71= AMel3le ethoxy”] 9] s}l A3l
B-ai2|7} whaksstisle 319hE(8) S 9tk

9-igkel] hydroxyZ| & =3041717] $isbed 343t
E(8)% m-CPBAS} uFe-AA epoxide(9) & &4
3tdek. o] ol peracid 10-9EFAS] carbome-
thoxy”|7} allylic strain& @ %= pseudo-equito-
rial WjdE 7} $= Qe whadell 4] WS ElEa

epoxide(9) 7} F4 43 o] "k o] & p-toluene sul-
fonic acid, sodium bromide} HH3-A17]9  epo-
xide?] C-O HYE FollA MB7]9 47} He &
22| Zgte] AHY, hydroxy7le §l#Ael =
d e 713etA ] 228 2 519 bromohydrin
(10)0] 2eiAlc) o]F 7Rpaislol] o8t bro-
mineS AAF o3&, aluminium chloride® srer
AEubeA17] H2E aklavinoneF+E4 ) 7-deoxy-
9-methyl aklavinone$ #43slgich.

¥4 o

EiHEe] el A" A2 A spectrum-& Pye-
Unicam SP 8-400, 4 ¢4 spectrum-& Pye-Unicam
SP 3-300, #2}7]-8-% spectrum-& Varian EM-360A,
Varian FT-80A 3 Bruker EP-80CW2 A}-g-3}g] 0.
o TMSE WHEF ZAUE Ay, S=ge
Flsher-Johns MP App.2 ¥¢}ew, GC= Shima-
dzu GC-8A& A}g-3l¢itt

N-Methy!l pyrrolin-2-one diethyl ketal(5). Ba-
ker 549 ullo| o)3le] ml= N-methyl pyrrolin-
2-one(4)(0.97g, 10 mmol) 3} triethyl orthoformate
(2.22¢, 15 mmol)& 15m/e] F4* ethanolo]] =q)

+ p-toluene sulfonic acid(0.11g) } 4-A molecu-
lar sieve(10g) S 7}1ghchg Aol 39 X w
wepelch. 381 9 471 sleld EgEe 2
31 ohE 1/10 AxEe) B2 F3a)7ch 22y
EEL LT Fel) A9 0il(1.42¢, 83%)
< A3t bp : 81~83C (15 torr), IR(neat) ; 1650,
1460, 1058, 705cm™', NMR(CDCL) ; 73~171,
4.16, 2.82, 2.02, 1.02 ppm.

Metyl 3-methyl penta-2, 4-dienoate(6). Digl-
yme(30 m/) <] sodium hydride(1.0g, excess)Z 4
< o5 A wlkele] F & o 7)) trimethyl pho-
sphonacetate(5.5g, 30 mmol) & A& 5] 5} 4]
A7btdnh. 2% Jb F 147 B9k o mubste
€ ™5 7)ol methyl vinyl ketone(ldg, 20
mmol) & MA3F Hrisigich o] Eggoe AL
oA 3HF ok subslo] & ohg diglyme(20 ml) &
Zhtx, (100 m) & 7tate] BMAz F 478
=& ¥k &7E AASIZ spinning-band
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diglyme
\* + Meo:]‘;/YOMe gly
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61% f
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Scheme 1. Synthetic pathway of vinyl ketene acetal
precursor.

t COOMe
to]uene

A 4 days

column®2 Z73te] T4 AA(154g 61%)F
4dgith bp s 54~555C (25 torr), UV(EtOH) ; 285
nm(E=18700). NMR(CDCl,) : 7.2, 6.45, 5.05, 3.7
ppm.

Diels-Alder $7MHME(7). Diethylketal(0.85g,
5mmol) ¥ methyl 3-methyl penta-24-dienoate
(0.8g, 6 mmol)-2 dry toluene(50 mi)o)| 42 t}&
49 T FHEuAAG TLCE uhg-e] ¢34
g3 ¥ &E AAS silica gel(230~400
mesh)¢] wet-packing® column{chloroform-etha-
nol=3: 1o ¥% & HAFE(magnesium sul-
fate) 2171 ¥ &olg A Aste] g4} A (0.71g
63%) & J%t}h mp; 164~167C, IR(KBr) ; 3180,
3120, 1720, 1680cm™!, NMR(CDCI) ; 7.3~7.0,
457, 3.95, 2.83, 0.95ppm.

Anthraquinone FTX|(8). #§-E(7)(0.23g, 1
mmol) & dry toluene(20 mf)ej =<l & boron
trifluoride etherate(5 mol%) & 7}3l2 < 7)ol me-
thyl iodide(0.42g, 3 mmol)-& dry toluene(20 m/) o
=9l 848 FHrlg) 124 713 $8E dry to-
luene(20 mf) <l 5-hydroxy-1,4-naphthoquinone(0.2
g lmmobD)& ¢l 8.8 e &£x 2 2713}
25 7 F Aol A 124]3F B9 kst oS
A A5kt o37]ell sodium ethoxide ethanol &<
£ 7hete FEAI7) o 2417 ) #HRabe)
Ak 5%-HCl 8-9% 715t 2fAA (pH=5 A=)
o] ¥ & ¥ o}& 33} ether(20 ml) ¢} dichlo-
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COOMe toluene,
BFs—Etzo
(5 mol%)
Mel, r.t.

OEt 2 hrs.

Mel
EtO

COOMe

[1

EtOH,
OH O OEt OEt 2hrs.68% OH O OEt

8

COOMe
NaBr H+

OH O OEt 80%
9

MCPBA

MC r.t.
overninght, 68%

COOMe COOMe

Hz, Pd-C
@‘@‘ ‘@ on
Br 4hrs 49%
OH O OEt OH O OEt
10 11
AICl;
r.t., 24 hrs, 83%

Scheme 2. Synthetic pathway of 7-deoxy-9-methyl
aklavinone.

romethane(5 m)& 7} ¥ {71822 ¥esig
th F4Y2E ether(50m/X3)Z &3¢ ¥ §7)
€3¢ Xo} brine2Z AH(100m/X3)3t Az
(magnesium sulfate) 2% % £vS A7 s}l &
2] 7#(0.28g, 68%)F <<tk mp. ; 183~186T,
IR(KBr) ; 3450, 1710, 1675, 1640, 1590 cm™ L.

Epoxy 2BHE(9). Anthraquinone ST H|(8)
(0.2g, 0.5 mmol)-¢ dry dichloromethane(50 m/) o)
%91 & m-chloroperbenzoic acid(1.25g, 0.6
mmol, Aldrich 80~85% pure)& dry dichlorome-
thane(Sm/) el 341 848 713 ¥ ALy 317
W Ft wrsledel. £3-4-9-2 5%-sodium bicar-
bonate 8- 0 2 A H (100 m/X3) & v}& Suj=
A A3 column(dichloromethane-hexane=4 : 1)
22 Fejdlddl oS AZ(magnesium sulfate)A]
71 & &ulE AlAste] o] mA£0.15¢, 69%) S
dgick. mp. ; 216~219C, IR(KBr) ; 3450, 1700,
1680, 1640, 1570, 1130 cm ™!, NMR(CDCly) ; 13.1,
7.9~75, 725, 49~338, 34~3.1, 2.7~23, 20~1.6,
1.05 ppm.
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Bromohydrin(10)2| #4. Epoxsy 3}3HE(9)
(0.21g, 0.5mmol)3} sodium bromide(0.06g, 0.6
mmol) & dry aceyonitrile(50 mi) o] @3 AL A
14|17} 5ok wibsle] & 3 o7]e) p-toluenesulfonic
acid(0.1g)& dry acetonitrile(5 m/) o] 51 Lolg
7hgte} o] Egtels A2olx] 24278 9 wukgh
th& o17]e} dichlomethane(200 m/) & 7}3t3 &2
AH(25miX3)7 ¥ Ax(magnesium sulfate) A]
71 o+& &vlE A A3k chloroform-ether(3 : 1)
L3z NAA s el 24(0.18g, 80%) &
2<slet. mp. ; 167~170C, NMR{(CDCl,) ; 13.05,
78~75, 7.1, 39~3.75, 33~3.1, 28~25 19~
1.65, 0.95 ppm.

Bromine2| H[7{(11). Bromohydrin(10)(0.25g,
0.5 mmol) & dry methanol(15 ml) ¢j] o)1 o 7|0
5% Pd-C(0.01g), ammonium acetate(0.005g) 2
acetic acid(0.1m)& 7} ob-g wuksbw A 4
Z1AE 4X7H5 mi/A)ZhH Bk 7heke] Fr) BF
7 F Aol A aukg) okg Sl E A A5t
chloroform-ether(3 : 1) &§t&vlz A sl 3}
e 2A(0.1g, 49%)F Lk mp. 5 227~2307T,
NMR(CDCL,) : 12.85, 7.85~7.6, 7.1, 4.1~3.9, 3.2~
29, 19~17, 1.0 ppm.

7-Deoxy-9-methyl  aklavinone(3)2] $#HM. 6-
Ethoxyanthraquinone(11) (0.21g, 0.5 mmol)2 dry
dichloromethane(50 ml) ol ¢l t}-& «37]o) alu-
minum chloride(0.08g, 0.6 mmol) & 7}8F 3 =4
ZVA el A] 24A]7F FoF wubslgdc), o] EFES
ether(50 m/X3) & F2%3}3 X (magnesium sul-
fate) 2171 ¥ & & AAsl] A Y] 4
(0.17g, 83%) 5 d4ch mp. ; 183~185C, UV(me-
thanol) 5 263, 227 nm, IR(KBr) ; 3640, 1650, 1610,
1540 cm ™!, NMR(CDCl) ; 12.7, 1195, 7.8~7.6,
7.25, 44, 3.8, 3.1~3.0, 29~27, 24~22, 20~19,

175~1.65, 1.6~1.55, 1.45, 1.0 ppm.

£ AT 19869 YFHLAEAD A5TE
Al Sz Agulel ojako] A Usgle.

28 2 8

1. T. Oki, Y. Matsuzawa, A. Yoshimoto, K. Numata,
I. Kitahara, S. Hori, A. Takamatsu, H. Umezawa,
M. Ishizuka, H. Maganawa, H. Suda, M. Hamada,
and T. Takeuchi, J. Antibiotics, 28, 830 (1975); (b)
T. Oki, I. Kitamura, A. Yoshimoto, Y. Matsuzawa,
N. Shibamoto, T. Ogasawara, T. Inui, A. Takamat-
su, T. Takeuchi, T. Masuda, M. Hamada, H. Suda,
M. Ishizuka, T. Sawa, and H. Umezawa, 1bid, 32, 791
(1979).

2. (a) T. Ok, I. Kitamura, Y. Matsuzawa, N. Shibamoto,
T. Ogasawara, A. Yoshimoto, T. Inui, H. Naganawa,
T. Takeuchi, and H. Umezawa, ibid, 32, 801 (1979);
(b) S. Hori, M. Shirai, H. Shinchi, T. Oki, T. Inui, S.
Tsukagoshi, M. Ishizuka, and H. Umezawa, Gann.,
68, 685 (1977); (c) T. Oki, J. Antibiotics, 30, S-70
(1977); (d) T. Oki and T. Inhu, ibid, 33, 1323 (1980).

3. () A. 8. Kende and J. P. Rizzi, J. Am. Chem. Soc.,
103, 4247 (1981); (b) B. A. Perlman, J. M. McNamara,
I. Hasan, S. Hatakeyama, H. Sekizaki, and Y. Kishi,
1bid, 103, 4248 (1981); (¢) J. M. McNamara and Y.
Kishi, 1bid, 104, 7371 (1982); (d) R. K. Boeckman,
Jr.and F. -W. Sum, ibid, 104, 4604 (1982); (e) J. G.
Bauman, R. C. Hawley, and H. Rapoport, J. Org.
Chem., 50, (1981).

4. P. N. Confalone and G. Pizzolato, J. Am. Chem. Soc.,
103, 4251 (1981).

5. J. G. Bauman, R. C. Hawley, and H. Rapoport, .J.
Org. Chem., 49, 3791 (1984).

6. J. T. Baker and S. Sifniades, ibid, 44, 2798 (1979).

Journal of the Korean Chemical Society



