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Abstract

1,3-dialkyl 3-phenylpyrrolidine-2, 5-diones were modified to produce potential
steroid sulphatase inhibitors. These modifications were aimed at producing
compounds, which could be expected to bind reasonably well to the active site of
the steroid sulphatase enzyme but could not be hydrolyzed readily by the enzyme
due to the covalent S-C bond present. In this regard the sulphinic acid derivatives
of di-substituted 3-phenylpyrrolidine-2, 5-diones were prepared. On biological
testing, only compound 4-(2,5-dioxo-1, 3-dipentylpyrrolidine-3-yl) phenylsul-
phinic acid (F5) was found to be an inhibitor of the steroid sulphatase enzyme from
human placenta and was about twice as potent as the known inhibitor danazol.

Keywords Breast cancer; Oestrone sulphatase; Phenylpyrrolidine-2,5-dione; Steroid
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1. Intr oduction oestrogen synthesis [2, 4]. Oestrone sulphatase
Oestrogen concentrations in plasma aren the other hand is present in most breast
similar in oestrogen receptor positive andtumors and is about a million-fold more active
oestrogen receptor negative cancer patienthan aromatase [5-6pt the physiological
[1], thusin situ formation of oestrogen is concentrations of oestrone sulphate and
thought to make a major contribution to theandrostenedione the amount of oestrone
high concentration of oestrogens in breasproduced via the sulphatase pathway is ten
tumors [2]. The presence of the aromataséimes higher than through the aromatase
enzyme complex in 50-60% of breast tumorspathway, suggesting that in breast tumors the
[3] may play an important role in local sulphatase pathway is the main route for the
in situ production of oestrogens [7].
e v ey erenery ! Steroid sulphates were thought to be the end
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Figure 1. Two dimentional structures of 4-(2,5-dioxo-1, 3-dipentylpyrrolidine-3-yl) phenyl sulphinic acid F5 and oestrone
sulphate

of steroids are important intermediates in theThe chains can freely rotate and are capable
synthesis, transport and action of steroidof interaction with an existing hydrophobic
hormones [8-10]. binding site on the enzyme active site. Since
Among a number of existing steroid the backbone of this structure is reasonably
sulphates, oestrone sulphate (E1S) and dehyited in the aromatase active site, it could be
droepiandrosterone sulphate (DHEA-S) havesimilarly fitted in the sulphatase active site.
the highest supporting role in breast tumorintroduction of a suitably positioned
growth. Serum oestrone sulphate levels are 18ulphonate or similar moieties (sulphinate,
times higher than those of unconjugatedetc) into the aromatic ring of this structure
oestrone and oestradiollffl and the half- could make it capable of interaction with the
life of oestrone sulphate is much longer tharenzyme active site but could not be
that of free oestrone and oestradiol [12].  hydrolyzed readily by the enzyme due to the
Oestrone sulphate is important as ancovalent S-C bond present (Figure This
oestrogen precursor, which can be convertedould result in inhibition of oestrone
to free oestrone and oestradiol via oestrongulphatase enzyme.
sulphatase and JBfhydroxysteroid
dehydrogenase (B/HSD). The fact that 2. Materials and methods
oestrogen sulphatase inhibitors could provide2.1. Chemisty
a means to block oestrogen biosynthesis has All reagents and solvents employed were
led to the synthesis and evaluation of a numbesf general purpose grade. Melting points were
of potential steroid sulphatase inhibitors fordetermined on a Gallenkamp hot stage
use, either alone or in conjugation with anapparatus and are uncorrected. Infra-red
aromatase inhibitor, as potential therapeutigpectra were obtained as solid via a diffuse
agents [10, 13-14]. reflectance accessory using KBr matrix, or
Oestrone sulphate, the natural substratgetween NaCl plates using a Perkin Elmer
for oestrone sulphatase has a flat phenolia00 series FTIRIH-NMR spectra were
ring, and an extended hydrophobic structureyecorded on either a Perkin-Elmer R32
so that logically in the development of jnstrument (90 MHz), a Bruker DPX 300
potential inhibitors of oestrone sulphatase(300 MHz) spectrometer or a Bruké/M
this backbone should be represented. 1,3360 instrument (360 MHz) as dilute solutions

Dialkyl-3(4’-aminophenyl)pyrrolidine in CDCL, or DMSO-g with tetramethysilane

-2,5-diones “potent aromatase inhibitors”y ¢ jnternal standard. Mass spectra were

[15] resemble this requirement in having a flatyetermined at the SERC Mass spectrometry
aryl ring with a pitched flat heterocyclic ring gqryice Center, University College of

with two extended hydrophobic alkyl chains. g\, ansea. UK. Elemental analyses were
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Scheme 1Synthesis of 1,3-dialkyl derivatives of 4-(2,5-dioxopyrrolidine-3-yl) phenyl sulphinic acid.

determined at the School of Pharmacy/liquid. Completion of the reaction was
University of London. confirmed using a moisted universal paper
Since preparation of the 1,3-dialkyl where the neutral color indicated the
derivatives of 4-(2,5-dioxopyrrolidine-3-yl) termination of NH evolution.The resulting
phenyl sulphate or sulphonic acid wereliquid solidified on trituration in ether and
unsuccessful [16], the synthesis of thewas recrystallized from ethanol to give the
corresponding sulphinic acid was undertakerflione (F1) as a white powder (20.27 g,
by the method outlined in Scheme 1. 81.6%), m.p. 87.5-88°Z (Lit., [17]), 90-91.5
°C) ; Vimay 3200 (N-H), 1770, 1700 (C=0,
2.1.1. Synthesis of 3-Phenylpyrrolidine-2,5-imide), 1600 (C=C, Ar) cnf; 5 (90MHz,
dione (F1) CDCl,) 7.5- 7.1 (5H, m, Ph-H), 4 12 (1H, dd,
Jax = 9Hz and g, = 5Hz, CH,-CH,Hp),
3.19 (1H, dd, g, = 18Hz and J, = 9Hz,

X A CHy-CH,Hg), 2.71 (1H, dd, 45 = 18Hz and
B g = 5Hz, CH-CH,Hp).
N 2.1.2. Synthesis oB8-(4-Nitrophenyl)
O N O pyrrolidine-2,5-dione (F2)

The 3-phenylpyrrolidine dione (F1) (12

Phenylsuccinic acid (40 g, 20.6 mmol) 9. 68.6 mmol) was added portionwise to the
was dissolved portionwise in ammonia Stirred fuming nitric acid (72 ml) maintained
solution (20 ml, 88%) with the temperature at a temperature of - 3€ to - 40°C using
maintained under 100 and then the mixture @ dry ice / petroleum ether bath. Each portion
was heated on a metal bath (P&) untila was added when the previous one had totally
white solid was formed. Further heating to 210dissolved. The solution was then poured with
°C resulted in formation of a brown viscous vigorous stirring into ice/water (500 ml) and
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allowed to stand at 8C overnight when 3-(4-
nitrophenyl)-pyrrolidine-2, 5-dione (F2)

precipitated as a white solid (6.4 g, 39.5%).
An analytical sample was recrystallised from

ethanol, m.p. 137.5-141°€ (Lit., [17]), 134

— 137°C]. v, 3300 (N-H), 1770 , 1710
(C=0, imide), 1600 (C=C, Ar), 1510 , 1345
(NO,) cn}; 8, (90MHz ; CDCL), 8.23 (2H,
d, J = 9Hz, 3',5'-PhHa7.65 (2H, d, J =
9Hz, 2,6'-PhHp 4.38 (1H, dd, L, = 8Hz
and 3, = 5Hz, CH,-CH,Hy), 3.22 (1H, dd,
Jpa = 18Hz and ,J, = 9Hz, CH-CH,H),
2.84 (1H, dd, J, = 18Hz and J, = 5Hz,
CHy-CH,Hg).

2.1.3. Synthesis ofl,3-dipentyl-3-(4-
nitrophenyl) pyrolidine-2,5-dione (F3)

A mixture of the 3-(4-nitrophenyl)
pyrrolidine-2,5-dione (F2) (2.2 g, 9.3 mmol),
lodopentane (8 g, 40.2 mmol) and potassiu

carbonate (5 g) in acetone (50 ml) was stirre

under reflux for 6 h. The mixture was filtered

3',5-PhH, 7.7 (2H, d, J = 9Hz, 2',6-PhH
3.57 (2H, t, J = 7THz, N-CJCH,), 3.15 (1H,
d, 1, = 18Hz, CHH,-(C=0)), 2.95 (1H, d,
Jus = 18Hz, CHHo-(C=0)), 2.2 - 0.75 (20H,
m, C-(CH)),-CH;, N-CH,-(CH,)5-CHy).

2.1.4. Synthesis of 3-(4-aminophenyl)-1,3-
dipentylpyrrolidine-2,5-dione (F4)

A mixture of the nitro imide (F3) (1.4 g,
3.88 mmol) and 10% palladium on charcoal
(0.14 g) in absolute ethanol was placed in a
hydrogenation flask, the flask evacuated,
filled with hydrogen and shaken until 261
ml gas was absorbed (theory 261 ml). The
catalyst was removed by filtration through a
bed of celite and the filtrate concentrated
under reduced pressure to afford the amine
(F4) as a yellow oil (1.1 g, 86.8%) (Lit., [15]).
Vmax (N€at) 3470-3380 (N4istr), 3100-2880
(C-H), 1772-1700 (C=0, imide), 1630 ( C=C,
Ar) cmi, 8, (90MHz ; CDCL), 7.15 (2H, d,

J = 9Hz, 2',6’-PH), 6.6 (2H, d, J = 9Hz,
3',5’-PhHh, 3.6 (2H, s, NH), 3.4 (2H, t,J =

7Hz, N-CH,-CH,-), 3.03 (1H, d, g, = 18Hz,

CH,H;-(C=0)), 2.8 (1H, d, J = 18Hz,

CH,Hg-(C=0)), 2.2-0.6 (20H, m, CH,),-
H§1 N'CHZ'@QQ'QQ)-

and the filtrate evaporated. The resulting2-1.5- Synthesis of 4-(2,5-dioxo-1,3-
brown oil (3.6 g) was dissolved in ethyl dipentylpyrrolidine-3-yl) phenyl sulphinic

acetate, washed with waterx@ ml) and

dried (MgSQ). The solution was then
clarified with decolorizing charcoal and
concentrated to give a yellow oil (3.2 g),

acid (F5)

Sodium nitrite solution (20%, 1 ml) was
added dropwise to a stirred solution of 3-(4-
aminophenyl)-1,3-dipentylpyrrolidine-2,5-dio

which was fractionated down a column of ne(F4) (0.5 g, 1.5 mmol) in 25% sulphuric

dry silica (200 g) with light petroleum - ethyl

acid (10 ml). On completion of the reaction

acetate (5 : 1) as eluent. Evaporation of th€starch paper) acetone was added as a co-

main fraction gave a yellow oil which was

solvent and SQgas was bubbled into the

kept under vacuum at room temperatureso|ution until no further gas uptake was

overnight to yield the _dipentyl nitro dione

observed (constant weight of the reaction

(F3) (1.4 g, 41.9%) as colorless crystals, M.pmixture). The mixture was transferred to a

65.3-66.0°C (Lit., [15]), 67.5-68.2C], v, .,
3120-2860 (C-H), 1768-1690 (C=0, imide),
1600 (C=CAr), 1515-1345 (NQ) cntt, 5,
(90 MHz ; CDCL), 8.25 (2H, d, J = 9Hz,

beaker containing copper powder (2 g), stirred
at room temperature for 2h and finally filtered
through a bed of celiteThe residue was

washed with acetone (20 ml) and glacial
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acetic acid (20 ml) and the combined filtrates°C, (Lit., [15]), 63.0-63.2C] ; v,.... 3100-

max

diluted with water (100 ml). Refrigeration of 2860 (C-H), 1777, 1690 (C=0, imide), 1600

the mixture overnight, furnished a white (c=c ar), 1520 , 1345 (N9 cnt, 5, (90
precipitate which was collected, washed WithMl_|Z . CDC,) 8.27 (2H, d, J = 9HzH 3 5.

water (10 ml) and dried at 40C under N o
vacuum to give the sulphinic adid as pale PhH), 7.7 (2H, d, J = 9Hz, 2',6"-P)I8.55

yellow crystals (0.29 g, 50.7 %) m.p. 86.5- (2H, 1, J = 7Hz, N-CBCH,-CH;), 3.18 (1H,
88.1°C. (Found: C, 63.15; H, 7.65; N, 3.72. d, %, = 18Hz, CHH;-CO), 2.95 (1H, d,
C,oH20NO,S requires; C, 63.30; H, 7.70; N, J,5 = 18Hz, CHH-CO), 2.02 (2H, t, J =
3.69%).v,,, 2959-2860 (C-H), 1773, 1701 8Hz, C-CH-CH,-CH,), 1.9-0.8 (10H, m, N-
(C=0, imide), 1595 (C=C, Ph), 1039- 1010 CH,-CH,-CH,, C-CH,-CH,-CH.).

(S=0, str) crt. §, (300 MHz; CDC}) 10.3

(1H, brs, O-H), 7.9 (2H, br s, 3',5-PhH.6  2.1.7. Synthesis of 3-(4-aminophenyl)-1,3-
(2H, d, J = 6.6Hz, 2',6’-PHhH3.58 (2H, t, J  dipropylpyrrolidine-2,5-dione (F7)

=7.3Hz, N-CH), 3.15 (1H, d, g, = 18.3Hz, A solution of the 1,3-dipropyl-3-(4-
CH,Hg-(C=0)), 3 (1H, d, J; = 18.3Hz, nitrophenyI)-_pyrroIidine-Z,5-dione (F6) (3 g,
CH,Hg-(C=0)), 2.03 (2H, m, C-CKHCH,"), 12.7 mmol) in absolute ethanol (50 ml) was

. B placed in a hydrogenation flask. Palladium
1.62 (2H, quintet, J = 7.5Hz, N-C;lrﬁz-), 10% on charcoal (0.3 g) was added and the

1.4-1.1 (10H, m, N-CHCH,-(CH,),-CH;,  flask evacuated, filled with hydrogen and
C-(CH,);- CH,), 0.95-0.83 (6H, m, (ChL).  shaken until no further hydrogen uptake was
- observed. The catalyst was removed by
2.1.6. Synthesis of,3-dipropyl-3-(4- filtration through a bed of celite and the filtrate
nitrophenyl) pyrolidine-2,5-dione (F6) concentrated under reduced pressureftodaf
A mixture of the 3-(4-nitrophenyl) & white solid which was recrystallized from

pyrrolidine-2,5 dione (F2) (6 g, 27 mmol), 1- ethanol to give thamine(F7) (1.9 g, 54.3%)
iodopropane (185 g, 1D mmo|) and as a white pOWdemp 95.5-96.4C (th,
potassium carbonate (15 g, 109 mmol) in[13]), 95.7-96.£4C]J; v,,,3450-3360 (NH),
acetone was stirred at 8C under reflux for  3040-2870 (C-H), 1770, 1690 (C=0, imide),
5 h.The mixture was filtered and the filtrate 1610 (C=C, Ar) cni; &, (90MHz ; CDC)),
evaporatedThe residue was dissolved in 7 17 (2H, d, J = 9Hz, Ph-H), 6.62 (2H, d, J =
ether (40 ml), washed with waterD ml),  gpz Ph-H), 3.47 (2H, t, J = 7Hz, GH,-
dried (MgSQ) and clarlflgd with activated CH,-CH,), 3.05 (1H, d, J, = 18Hz,
charcoal.. The clear solution was concen'Fr.atee:ﬂAHB_C:O)’ 2.77 (1H, d, J, = 18Hz,
and fractionated on a column of dry silica 2

using petroleum ether (60-80)-ethyl acetate=aHp~C=0), 2.1 - 0.6 (12H, nCH,-CH,-
(4:1, 100 ml) to initially remove the excess of CHz, N-CH,-CH,-CH,).

iodopropane. Separation was then continued

with petroleum ether (60-80)-ethyl acetate2.1.8. Synthesis of 4-(2,5-dioxo-1,3-dipropy-
(2:1) as eluent. Evaporation of the mainlpyrrolidine-3-yl) phenyl sulphinic acid (F8)
fraction gave an orange oil, which solidified  3-(4-Aminophenyl)-1,3-dipropylpyrroli-
on trituration with petroleum ether (60 - 80) dine-2,5-dione (F7) (0.3 g, 1.1mmol) was
to give the dion€F6) as a white powder (4 g, dissolved in 25% sulphuric acid (5 ml) and to
48.1%). An analytical sample was the stirred solution was added 20% sodium
recrystallised from ethanol, m.p. 61.9-62.8nitrite in water (0.5 ml) dropwis&/hen the
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reaction was completed (starch paper) 50%2x10 ml), dried (MgS@ and concentrated

sulphuric acid (4 ml) was added and,3@s o give a yellow oil (8.9 g), which was
introduced into the reaction mixture until a f actionated on a column of dry silica with
constant weight was obtained. The mixturejight petroleum ether-ethyl acetate (5:1) as
was then transferred to a beaker containing)yent. Evaporation of the main fraction gave
copper powder (1 g), and the contents stirrégyg pitrs dionds.5 g, 65.3 mmol) as a white

mechanically for 1 h, and then filtered troughqiq An analytical sample was recrystallised
a bed of celite. The residue was washed Wltqrom ethanol to give the nitro diofE9) as

acetone (310 ml) and the filrate was white crystals, m.p. 78.9-80°C (Lit., [15]),

evaporated and the residue extracted wit _ _ i . i
ether (%20 ml). The combined ethereal %1'1 81.6 CJ; vnax3100-2840 (C-H), 1770

extracts were washed with water (10 ml),1690 (C=0, imide), 1520-1350 (Njocn*;
dried (MgSQ) and concentrated to give a §,, (90MHz ; CDCl), 8.2 (2H, d, J = 9Hz,
yeIIo_W viscous_, oil (0.3 g)_, which was 3 5'-php, 7.68 (2H, d, J = 9Hz, 2’,6'-PhH),
fractionated using preparative TLC plates3 55 (2H, t, J = 7Hz, N-CHCH,-CH,), 3.15

(20x20x0.1 cm) with ethyl acetate-methanol _ .
(3:1). The main band was separated anélH’ d, s = 18Hz, CHHg-(C=0)), 2.90

washed with acetonexd ml) through a small  (1H, d. Jg = 18Hz, CHHg-(C=0)), 2.0 (2H,
sintered funnel. The filtrate was evaporated td, J = 8Hz, C-CHCH,-), 1.9 - 0.7 (14H, m,
give the_sulphinic acigF8) as a yellow oil C'C_Hz'ﬁz'ﬁs_, N-CH,-CH,-CH,-CH.,).
(0.13g, 36.4%). [Found: C, 57.85; H, 6.40; N, T -
4.24. (M+NH)* 341.1535 GH,,NO,S (1/2
H,O) requires C, 57.80; H, 6.67; N, 4.22%.
(M+NH,)* 341.1535]v,,,, (neat) 2963 - 2875

C-H), 1773, 1698 (C=0, imide), 1595 (C=C, . - :
I(Dh) )1044 1012 ((S:O) ch16H)(360 M(Hz nitrophenyl)-pyrrolidine-2,5-dione (F9) (5.3g,

) _ , 6 mmol ) and 10% palladium on charcoal
7[21“/53) 25? (:ZgH(iJZ_(?TPHI)ZBnga (0.53 g) in absolute ethanol (40 ml) was
overlap with water in DMSO,_N-CQI 308 placed in a hydrogenation flaskhe flask
(1H, d, &, = 18.4Hz, CHH,-(C=0)), 3.05 was then e\_/acuated, filled with hydrogen and
(1H, d, Jg = 18.4Hz, C_|7IHB-(C=O)), 207 Shaken until no further hydrogen uptake was
- 1.8 (2H, m, CLEFCHZ-C_HQ, 1.48 (2H, observed.The catalyst was removed by
sextet, J = 7.2Hz, N-CHCH,-CH,), 1.3 - filtration through a bed of celite and the filtrate
0.95 (2H, m, C-CH-CH,-CH,), 0.87 (3H, t, concentrated under reduced pressure to give
J = 7.1Hz, C-(CK),-CH,), 0.78 (3H, t, J = the amino derivative as a white solid (4.5 g,
7.3Hz, N-(CH),CH,). 93%) (Lit., [15]).An analytical sample was

- recrystallised from ethanol to give the amine
2.1.9. Synthesis of 1,3-dibutyl-3-(4- (F10) as a white crystalline powden.p.
nitrophenyl) pyrrolidine-2,5-dione (F9) 164.5-166°C v,,,, 3450-3350 (NH, str),

A mixture of the 3-(4-nitrophenyl) 3150-2885 (C-H), 1770, 1690 (C=0, imide)
pyrrolidine-2,5-dione (F2)6 g, 25.4 mmol), cnrl; 8., (90MHz; CDCL), 7.18 (2H, d, J =
iodobutane (24 g, 131 mmol) and potass_lun*gHL 2'.6'-PhH), 6.3 (2H, d, J = 9Hz, 3',5"-
carbonate (11 g) in acetone (50 ml) was stirregh, H), 3.8 ) 3.3 (4H, m.
at 60°C|:Jnctie(rjrfta)flu;_<|;‘ort§ hTheé)c;_\:\{detr bed N-CH,-CH,-CH,-CH,, NH.), 3.06 (1H, d,
was collected by filtration and filtrate was _© 3
evaporated to dryness. The residue Wa‘sJBA = 18Hz, ®,Hg-(C=0)), 2.79 (1H, d,
dissolved in ether (50 ml), washed with waterdas = 18Hz, CHHg-(C=0)), 2.08 - 0.7 (16H,

max

2.1.10. Synthesis of 3- (4-aminophenyl)-1,3-
dibutyl-pyrrolidine-2,5-dione (F10)
A mixture of the 1,3-dibutyl-3-(4-
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m, C-CH-CH,-CH,-CH,, N-CH,-CH,-CH,-  of 0.5 ml containing substrate [63H]-

CH,) oestrone sulphate ammonium salt (d®f
- 400 nM stock in propylene glycol) and

2.1.11. Synthesis of 4-(2,5-dioxo-1 3_0estrone sulphate potassium salt{lL6f 60
dibutylpyrroline-3-yl) phenylsulphinic acid *M in ethanol), inhibitors (2@l of 5 mM
(F11) solution in absolute ethanol), NADPH

Sodium nitrite 20% (1 ml) was added to a98nerating system (Sﬂl’_ NADP, 0.0082
stirred mixture of the 3-(4-Aminophenyl)- gﬁ[‘} G'60|ID’ g'022h8 g/rEI,ﬁG-GPHD,? ]f/gﬂ M
1,3-dibutyl-pyrrolidine-2,5-dione (F10) (0.5g, (+!Y)) and phosphate buffer pH 7.4 (SmM,

. . : 400 ul) were prepared. The content of the
1.6 mmol) in 20% sulphuric acid (7 ml) at 5 . .
. : tubes were mixed and pre-heated in a water

°C. After completion of the reaction (starch

: . h for 4 min. 7C. The final
paper) 50% sulphuric acid (5 ml) was adde ath for 4 min. at 37C. The final substrate

ds introduced until no furth o concentration was 12M.
and SQ gas introduced until no further 3 The enzyme reaction was started by

absorption was observed (constant weight), yqition of 1Qul of 25 mg/ml human placental
The mixture was then transferred to a beakef,icrosomes. The tubes were incubated for 35
contain copper powder (1 g), stirred for 1 hymin at 37°C and the reaction was terminated
at room temperature and filtered through a be(gl,y addition of mercuric chloride (304, 1

of celite. The residue was washed WIthmM) To each tube ethyl acetate (3 ml) was
acetone (20 ml) and glacial acetic acid (20 ml)added and the tube then vortexed for 10 sec.
The filtrate was diluted with cold water (150 The tubes were left at room temperature for
ml) and refrigerated overnight to give a white 10 min. and the ganic layer was then
solid which was collected, washed with watertransferred to another set of tubes where the
(10 ml) and dried to yield thsulphinic ethyl acetate was evaporated to dryness as
derivative(F11) as a white fine powder (0.2g, previously described and the residue was
35.6%) m.p. 93-94.2C. [Found: C, 61.29; H, reconstituted in 100! of absolute ethanol. A
7.18; N, 3.93%. (M+NH)* 369.1848. 50 ul of aliquot was injected into the HPLC
C,gH,sNO,S requires C, 61.52; H, 7.17; N, system equipped with a 16n C18uBonda
3.99%. (M+NH)* 369.1848].v, . 2960- Pack column (39300 mm, Millipore) and an
2860 (C-H), 1765 , 1690 (C=0, imide), 15950N line radloa_tctlve detector using a mixture
(C=C, Ph), 1060-1010 (S=O0, str) dmb,, of_ 5_0:5_0 H|_Safe 3 and methanol as
(300MHz ; CDCY) 7.8-7.55 (4H, m, Ph-H), scintillation fluid. The results were analyzed

_ [ ilable data base system.
3.43 (2H,t,J = 7THz, N-C} 3.15 (1H, d, g, ~ USinganaval
= 18.3Hz, CHH,-(C=0)), 3.08 (1H, d, The inhibitory potency of the compounds

= 18.3Hz, CHH,-(C=0)), 2.1-1.85 (2H, m was calculated by comparing the rate of
- . ’ _E- - 3 L7 3 ’

i e 3 1 [Sn 7 o 3 ol s st
CH,-CH,-CH,-CH,), 1.3-0.95 (6H, m, ..

2 metabolite peak in comparison to that of the
N-CH,-CH,-CH,-CH,, C-CH,-CH,-CH,-

2 2 control [16].
CH3), 0.855 (3H, t, J = 7.2Hz,
N-(CH,)3-CHy), 0.83 (3H, t, J = 7.3Hz, C- 3 3 gatistical analysis
(CH,)5-CHy). Statistical analysis was performed using
one-way analysis of variance (AN@Ywith

2.2. Sceening of compounds as inhibitors of post hoc Tukey tesp< 0.05 was considered
oestrone sulphatase significant.

Tubes (in triplicate) with an assay volume  The biological assay described here for
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sulphatase inhibition was kindly carried out
by Dr M. Ahmadi at the Welsh School of
Pharmacy, university of Wales, college of
Cardiff, England.

(3]
3. Results

At 200uM concentration among 3 novél

(2,5-Dioxo-1,3-dialkylpyrroline-3-yl)
phenylsulphinic acidl tested here (F5, F8,
F11) only F5 showed detectable inhibition
(30.06%). In the assay danazol (204), a
known inhibitor gave 20% inhibition.

(4]

(5]

4. Discussion

The most likely cause of low activity in this
series of compounds as sulphatase inhibitors
is due to, (1) the higher polarity of the [6]
pyrrolidine dione ring compared to that of
the C-ring of the steroid backbone and,
presumably, consequent rejection by an
existing hydrophobic region in the enzyme
active site, since F5 with lower polarity due
to longer side chines on pyrrolidine dione!
ring showed better inhibitory fefct.(2) the
lack of binding by the shorter alkyl chains
(propyl and butyl) which are oriented above|[8]
the plane of the steroid binding site. Possibly
repositioning occurs to accommodate the[g]
alkyl groups and carbonyl groups in
hydrophobic and hydrophilic areas
respectively with movement of the —$O

group away from the active site.

Since the only active compound in this
series (F5) has the longest side chain and the
most flexible structure, synthesis of more

lipophil structures by introducing the longer [11]

side chains on similar positions may result in
productions of better oestrone sulphatase
inhibitors.
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