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Abstract: Breast cancer is the most important kind of cancer in'pre and postmenopausal women. In the
treatment of cancers, spacially metastatic breast cancer, doxorubicin has the broadest spectrum among of
any drugs presently available, but it produces a dose dependent cardiomyopathy and other side effects
which limit its clinical usefulness. To overcome this'undesired side effect, one solution was to synthesis
doxorubicin based prodrugs which can specifically enter into tumor cells, with less distribution in normal
tissues. For this purpose estrogen receptors, present in higher amount in cancer cells than normal one, was
considered as a target and therefore doxorubicin was linked to estrone as a compound with high affinity to
estrogen receptors. In this study, first the 17-keto group of estrone was linked to amine groups on spacer
groups such as 4-amino-1-butanol or 5-amino-1-pentanol via schiff’s base reaction to prepare an imine
functional group that readilyreduce to an amine compound. Then resulted amine was reacted with
succinic anhydride to yield an acidic derivative of estrone. Isobutylchloro formate, afterwards, was used
to catalys the:final reaction that was an amide bond formation between carboxylic derivative of estrone
and amine group located on the danosamine moiety of doxorubicin to yield the final proposed prodrug in
43%. Analytical spectrometric methods such as IR, MS and NMR confirmed the successful synthesis of
doxorubicin-estrone prodrug which is potentially active against estrogen receptor positive breast cancers.

Key words: Prodrug, Doxorubicin, Steroid, Synthesis, Breast cancer.

1- Assistant Professor, School of Pharmacy, Isfahan University of Medical Sciences. . -
2- Pharm.D. . -

3- Assosiate Professor, School of Pharmacy, Isfahan University of Medical Sciences. . -



TLC

()

Schiff's base

S

W
O
O
?S

o

NMR MS IR

wilm
()
() ER"®
Extravasations

()

www.SD.ir



Toda (ER+)

()
(I 1)

(NaBH,) O )
(VI V)

(V) ()
Estramustine phosphate

(VID) (
(VD)

(N2
(VIII)

Merck
Analytical grade

)

- - - ( Farmitalia-Upjhon
(Aldrich ) - -

Sigma

IR

Perkin-Elmer 1420 - - — -
"H-NMR



( /) / Perkin-Elmer 400 MHZ 80 MHZ

S /)
Chemical Ionization Mass
(1I0) Finnegan Mat Tsq-70
R¢
(v/iv ) - /
-) -B -
- () () =(
(1
( -) B ( ry
(V) -() :
I ( /) - - /)
/)
Magnet stirrer
1)
av) D
- (viv -)
Re= /
- oC
( -) B
M) -()
( /) ( -) B
) iy () ()

V) ( / (1)



(
( x ml
(VIII)
(Decomposed)
(1) -

IR (KBr): 3600-3020(0H), 1670 (C=N), 1615-1580
(aromatic), 1070 (C-OH) cm™’

'HNMR (DMSO-d6): & 0.85(s, 3H, C18-CH3), 1.20-
2.70(m, 2H, C16-CH,), 3.15(m, 2H, =N-CH,), 3.30(t,
J=5Hz, 2H,CH,-OH), 6.45(d, J=2.5Hz, 1H, C4-H),
6.60(dd, J= 8.5Hz, 1H, C2-H), 7.10(d, J=8.5Hz, 1H,
C1-H).
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1H, C4-H), 6.55(dd, J= 8.4Hz and 2.5H,, 1H, C2-H),
7.05(d, J= 8.2Hz, 1H, C1-H).

(V1) -
IR (KBr): 3700-3150 (phenolic and alcholic OH),
1800-1650 (C=0),1620, 1580 (C=C aromatic and
quinone), 1285 (C-O-C)cm™
'HNMR (DMSO-d6): & 0.85(s, 3H, C13"-CHj),
1.30(d, J= 6.4Hz, 3H, C5'-CH;), 1.40-2.30(m, 4H,
C9-CH, and C"2-CH,), 2.75(m, 2H, CH,-CO-NH),
2.90(d, J= 19Hz, C16"-CHs;), 3.20(d, J= 18.2Hz, 2H,
C7-CHp), 3.40(m, 1H, C3'-CH), 3.60(s, 1H, C4'-CH),
4.00(s, 3H, CH;-O), 4.15(m,C5'-CH), 4.55(bs,
2H,C14-H,), 4.75(s, 1H, C14-OH), 4.95(bs, 1H,C10-
CH), 5.25(bs, 1H,C1'-CH), 6.45(d, J= 2.6Hz, 1H,
C4"-H), 6.60(dd, J= 8.2Hz and 2.6H,, 1H, C2"-H),
7.00(d, J= 8.2Hz, C1"-1H), 7.65(t, J= 8.0H,, 1H, C3-
H), 7.90(d, J= 7.00Hz, 2H, C2-H and C4-H).
MS: m/z 968

IR (KBr): 3600-3080(0OH), 1665 (C=N), 1610
(aromatic), 1060 (C-OH) cm™

'HNMR (DMSO-d6): 5 0.85(s, 3H, C18-CHj), 1.10-
2.85(m, 2H, C16-CH,), 3.20(m, 2H, =N-CH,), 3.52(t,
J=5Hz, 2H,CH,-OH), 6.45(d, J=2.5Hz,1H, C4-H),
6.62(dd, J= 8.5Hz,1H, C2-H), 7.10(d, J=8.5Hz,1H,
C1-H).

(V) -
IR (KBr): 3300-3000(0H), 3300 (NH), 1610
(aromatic) cm™
'HNMR (DMSO0-d6): § 0.72(s, 3H, C18-CHj3), 1.40-
2.75(m, 2H, NH-CH,), 3.50(t, J=6.2Hz, 2H, CH,-
OH), 6.45(d, J=2.7Hz,1H, C4-H), 6.65(dd, J=8.4Hz
and 2.7Hz, 1H, C2-H), 7.05(d, J=8.4Hz,1H, C1-H).

(V) -
IR (KBr): 3400-3250(0H), 3320 (NH), 1605
(aromatic) cm™
'HNMR (DMSO-d6): & 0.70(s, 3H, C18-CH3), 1.50-
2.75(m, 2H, NH-CH,), 3.50(t, J=6.4Hz, 2H, CH,-
OH), 6.50(d, J=2.6Hz, 1H, C4-H), 6.62(dd, J=8.5Hz,
and 2.6Hz,1H, C2-H), 7.10(d, J= 8.5Hz, 1H, C1-H).

(Vi) -
IR (KBr): 3700-2250(acidic and alcoholic OH), 1730
(carboxylic C=0), 1620 (amidic C=0), 1410-
1390(OH bending), 1290(Carboxylic C-O) cm™
'HNMR (DMSO-d6): & 0.75(s, 3H, C18-CH3), 1.00-
2.20(m), 2H, NH-CH, 2.45(m, 2H, CH,-COOH),
3.40(t, J= 6.20Hz, 2H, CH,-OH), 6.40(d, J= 2.5Hz,
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