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Abstract—The ability of sulphasalazine, its colonic metabolites and various analogues to inhibit pros-
taglandin inactivation by two purified preparations of type INAD”-dependent prostaglandin 15-hydroxy-
dehydrogenase or in various 100,000 g cytosolic supernatants was investigated using PGF., as substrate
and radio-TLC. Bovine lung and human placental PGDH were inhibited in a dose-dependent and
apparently non-competitive manner by sulphasalazine and most of the 26 salazine/sulphasalazine
analogues tested, but the potencies of the analogues varied considerably. In a survey of structure-
activity effects testing 30 drugs at a fixed dose (50 uM) in six test systems, it was established that only
two aromatic rings are needed and that optimal PGDH inhibition requires —CH,COOH and —OH at
positions 1 and 2 in the salicyl C ring system. Homosalazine was thus established as the type compound
of a novel series of powerful PGDH inhibitors. Electronegative substituents meta or para in ring B
produce compounds with > 150 X inhibitory potency of sulphasalazine, and a significant linear corre-
lation (r = 0.82, P < 0.002) was found between the inhibitory activity and the Hammett o substituent
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constant in this series of ten homosalazine analogues.

Our recent studies using a number of cell-free cyto-
solic supernatants have shown that sulphasalazine
(Fig. 1) is a potent inhibitor (iCsy approximately
50 uM) of the inactivation of classical prostaglandins
(PG) such as PGF;, (1, 2]. The drug also inhibits the
inactivation of prostaglandins in the isolated per-
fused lung and in the pulmonary circulation of the
rat {2]. It was proposed on the basis of this and other
evidence that the action against prostaglandin break-
down may explain the prophylactic benefit of sul-
phasalazine for the prevention of relapse in ulcera-
tive colitis [1-4]. Studies with homosulphasalazine,
which contains an additional methylene group at the
salicyl carboxyl group, showed that it was an even
more potent inhibitor in these test systems [5].
Sulphasalazine has also been shown to be a weak
inhibitor of prostaglandin synthesis ({1,2, 6] and
reviewed in [4]), but a recent survey of a number of
aspirin-like and sulphasalazine-like drugs revealed
that these two groups of agents represent distinct
pharmacological types on the grounds of selectivity
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Fig. 1. Structure of sulphasalazine, showing the azo bond
which is cleaved by colonic bacteria (arrow) to yield sul-
phapyridine (SP) and S-aminosalicylic acid (5-ASA). Full
structures of these latter compounds are shown in Table 2.
The three rings are designated A, B and C (see text).

OH

for inhibition of synthesis and breakdown, respec-
tively, as well as in terms of their clinical properties
{71.

The inhibitory effects of sulphasalazine against
prostaglandin inactivation were attributed to inter-
actions with prostaglandin 15-hydroxydehydrogen-
ase (typel, NAD"-dependent PGDH, EC
1.1.1.141), which is the enzyme responsible for the
first step in the biological inactivation of classical
prostaglandins. The present paper tests this hypoth-
esis directly by using purified PGDH preparations
derived from two species, and is also concerned with
the identification of the mode of inhibitory action
as well as the elucidation of some of the necessary
structural features needed for inhibition. A pre-
liminary account of part of this work has appeared
previously {8].

MATERIALS AND METHODS

Materials. [PH-9B]-PGF,, (specific activity
16.2 Ci/fmmole) was obtained from Amersham
International (U.K.), prostaglandin F, trometham-
ine salt from Upjohn Company (Kalamazoo, MI),
NAD~” from Sigma (London) Ltd. (Poole, U.K.)
and 2-hydroxyphenylacetic acid from Fluka, A.G.
(Basel, Switzerland). Sulphapyridine and 5-amino-
salicylic acid were kind gifts from May and Baker
Ltd. (Dagenham, U.K.). Sulphasalazine, N-acetyl-
S-aminosalicylic acid and the 26 salazine/sulphasal-
azine analogues used in this work were prepared in
the Department of Chemical Research, Pharmacia
AB, Uppsala, Sweden.

Partially purified bovine lung type INAD*-depen-
dent  prostaglandin  15-hydroxydehydrogenase
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Fig. 2. Purified PGDH: experimental variables and inhibition by sulphasalazine like drugs. Panels a and
b show results using human placental PGDH and panel ¢ is of the bovine lung enzyme. Incubations
marked A contained 50 uM sulphasalazine, those marked O contained 1 uM analogue i (Ph CK 47A).
In summary, these results show the effects of varying the amount of cofactor NAD* added (panel a).
the amount of enzyme added (panelb) and the incubation time (panel ¢) in terms of the extent of

breakdown of the 10 ug/ml PGF., substrate (ordinate scales). Results show mean = S.E.M.. n = 4

(PGDH, 75 mU/ml) was purchased from BDH Ltd.
(Poole, U.K.) and purified human placental type 1
NAD*-dependent PGDH (200 mU/ml) was a kind
gift from Dr. J. Jeffery, Department of Biochem-
istry, Marischal College, Aberdeen. One mU is
defined as that amount of enzyme which oxidizes
1 nmole of prostaglandin E, per min at 37°, pH 7.4.

Preparation of 100,000 g cytosolic supernatants.
Various organs (rat colon, rabbit colon, guinea-pig
kidney, human placenta) were homogenized in
4 vols. 50 mM phosphate buffer, pH 7.5 (containing
1 mM EDTA and cysteine) and 100,000 g superna-
tants prepared as described [1, 2].

Inhibition of prostaglandin breakdown in purified
PGDH and cytosolic supernatant preparations. This
was assayed radiochemically using methods which
have been described in detail [1,2]. In brief, incu-
bation tubes contained 100—200uU PGDH or
0.18 ml cytosolic supernatant, 0.01 ml NAD" (final
concentration 5 mM), 0.01 ml vehicle or various con-
centrations of inhibitor drug and 2 ug (5.7 nmole)
PGF,, containing 0.1 uCi radiolabel to a final volume
of 0.2 ml, and were incubated at 37° for 15-60 min
as appropriate so as to give 60—75% inactivation of
PGF.,. After extraction, the metabolites were sep-
arated by thin-layer radiochromatography in a sol-
vent containing ethyl acetate~acetone—glacial acetic
acid (90:10:1, v/v) and the extent of breakdown was
calculated by comparing the proportion of counts in
the relevant zones of the chromatogram. In some
experiments the amounts of PGF,,, NAD" or
enzyme were varied as appropriate, but the experi-
mental procedure was as described above.

* For structures and manufacturer’s caode number of
compounds used in this study, see Table 2.

Data analysis. Results are expressed as mean
values = S.E.M. In the case of the Michaelis-Menten
analysis of the kinetics of PGDH action, values for
Vmax and K, were calculated by obtaining provisional
estimates from application of the Michaelis-Menten
equation in its linear form, followed by fine adjust-
ment of the values by fitting the function directly
into the hyperbolic form according to the method
of Wilkinson [9]. A Commodore PET computer was
used for this procedure. Regression lines for other
data analyses were fitted by computer using standard
procedures of linear regression analysis (method of
least squares).

RESULTS

In pilot experiments with the two PGDH prep-
arations purified from bovine lung and human pla-
centa it was found that the rate and extent of PGF,,
breakdown increased as a function of the enzyme
concentration and was dependent upon the length
of incubation. Catalytic activity was also dependent
upon the addition of sufficient NAD™, greatly
reduced if carried out in an ice-bath but similar at
22°and 37°. Figure 2 illustrates some of these findings
and shows that regardless of the variable under con-
sideration there was a substantial reduction in the
extent of inactivation of PGF;, if 50 uM sulphasal-
azine (compound xvi)* or 1 uM CK 47A (compound
i) was included in the incubation. These results
establish that sulphasalazine directly inhibits
NAD"-dependent PGDH.

Figure 3 shows representative dose-inhibition
curves for sulphasalazine and some of its analogues
against both the bovine lung and human placental
PGDH preparations. These curves illustrate the
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Fig. 3. Dose-dependent inhibition of purified human placental PGDH (left panel) and bovine lung
PGDH (right panel) by sulphasalazine and some of its analogues (structures given in Table 2). Three
drugs were used in both experiments: @——sulphasalazine (xvi), B—dihomosulphasalazine (xviii,
CK 27A) and O—dihomosalazine (xxvi, CK 37A). The other compounds are O—CL 10A (xi),
€&—CL 07A (xiv), A—homosalazine (xv, CK 35A), V—methylsulphasalazine (xvii, CH 74A) and
A—homosulphasalazine (vii, CH 44A). Results show mean + SEM., n =4,

large differences in potency between compounds,
and show that inhibition of PGDH also occurred in
the presence of salazine analogues which lack the
pyridine ring system of sulphasalazine (see Table 2
for structures).

In an attempt to discover the mode of action of
sulphasalazine and certain of its analogues as inhibi-
tors of PGDH, we incubated various concentrations
of substrate (PGF,.) with either bovine lung or
human placental PGDH in the presence or absence
of inhibitor. A typical result is shown in Fig. 4; the
double reciprocal plot indicates that 50 uM sulphas-
alazine considerably (55.2%, P < 0.001) reduced the
maximal velocity of the reaction but did not affect
the Michaelis constant. The resuits of ten such
determinations are collected in Table 1 and show

that sulphasalazine or its analogues consistently
reduced the V. and, with the exception of experi-
ments 1 and 3, had no significant effect on the
Michaelis constant (K.,), i.e. they appeared to act
as non-competitive inhibitors. It was not possible to
monitor this reaction in the usual manner for deter-
mination of inhibitor kinetics (viz. by continuous
recording of NADH generation using spectropho-
tometry) because of the intense colour of these
azo-compounds; instead the radiochemical method
was used and samples were taken after 30-60 min
incubation as appropriate. This may therefore cause
the initial velocity of the reaction to be
underestimated.

We sought an alternative method of obtaining
kinetic data, and Dixon plots of experiments in which
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Fig. 4. Kinetic analysis of the interaction of sulphasalazine (50 uM, A) with PGF,, as substrate of the

human placental enzyme. Samples contained various concentrations of labelled substrate, 5 mM NAD~

and were incubated for 60 min at 37°. Results show mean = S.E.M., n = 4 (left part of graph). The

right hand part shows the double reciprocal plot, with lines fitted by computer analysis (see Materials
and Methods).
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Table 1. Mode of inhibition of PGDH by sulphasalazine-hke drugs

K, value (M)

Ve {pmoles/ml/min}

Enzyme preparation/

experiment number Inhibitor PGF..,  + inhibiior PG + inhibitor Conclusion

Bovine lung (1) SZP, 50 uM 315 94 = 26* 442 = 48 3332 68%  Viu down. K, up

homoSZP, 50 uM 162 = 40% 327 = 50+ Vi down, K, up
Bovine lung (2) SZP, 10 uM 79 % 25 36+ 11% 132300 474 2 101* V., down
SZP, 100 uM 81 =35 318 2 1072 Vi down

Human placenta (3} SZP, 30 M T3E 16 120 =37+ 1925 2223 1149 2 198¢ V., down. K. up
Human placenta (4} CK 47A, 0.5 M 135220 114 = 42 777 = 89 92 + 478 Vo down
Human placenta (3) SZP, 25 uM 52+ 18 44 + 10 562 % 140 280 % 31% Vi down
SZP, 50 uM 49+ 13 2522358 Vyuy down
Human placenta (6} CK47A, 0.1 uM  118%45 99 > 26 4171 = R40 1795 2 330 iﬂm‘; down
CK 47A, 0.4 uM 1St=26 1834 £ 2607 V... down

Values show mean + 8§.D; line-fitting by computer-determined weighted linear regression analysis of double reciprocal

plots as in Fig. 4. Significance of differences compared

to control by Student’s rtest: *P <01, +P < (.05 and

1P < 0,001. SZP = suiphasalazine, homoSZP = homosulphasalazine {vii. CH 44A} and CK 47A is compound i
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Fig. 3, Dixon plots of PGDH inhibition by CK 47A {analogue i, A) and sulphasalazine (xvi, B) when
tested against PGF,, at four substrate concentrations: W= 142M (Spug/ml); D =283 M, A =
36.6 uM: O = 141.5 gM. Results show mean values from four determinations. Lines fitted by eye: X,
values in text computed by linear regression analysis. Initial velocity V expressed as pmoles/ml per min.

sulphasalazine (compound xvi) and the analogue CK
47A (i) were wused as inhibitors are shown
in Fig.5. The results confirm the interpretation
above that these drugs are non-competitive inhibi-
tors of human placental PGDH with K values of
41.1 + 2.8 and 0.11 = 0.01 uM, respectively.

The final series of experiments concerns a survey
of the structure-activity requirements for
sulphasalazine-like drugs as inhibitors of prostaglan-
din inactivation by PGDH. For this purpose 30 drugs
were used and tested at a fixed concentration (50 uM)
in at least four of the following six prostaglandin-
metabolizing test systems: semi-purified human pla-
cental or bovine lung PGDH (systems A and B) or
cell-free 100,000 g cytosolic supernatants prepared
from rat colon (system C), rabbit colon (system D),
guinea-pig kidney (system E) or human placenta
(system F}.

The 30 drugs are shown in Table 2, which gives
their structures and manufacturer’s reference code
number as well as the combined data for their activi-
ties as inhibitors of PGDH. Of the 30 compounds,
6 are analognes of sulphasalazine (with three aro-
matic rings) and 19 are based on salazine (with two
aromatic rings, but lacking the pynidylsulpbamoyl
moiety)}, whereas 4 were selected as representative
of the colonic metabolites of the parent drug. Sul-
phasalazine is extensively broken down to sulpha-
pyridine (compound xxix) and S-aminosalicylic acid
{compound xxx) in the large bowel by bacterial
action [10~12] and, based on some preliminary stud-
ies, it has been proposed that 5-aminosalicylic acid
may be the active therapeutic part [13,14]. Com-
pound xxviii was chosen because this acetyl deriva-
tive is the principal urinary metabolite of 5-amino-
salicyclic acid [12]. Compound xxv (2-hydroxy-
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Table 2. Structure-activity relationships of sulphasalazine analogues as PGDH inhibitors

Overall % inhibition
Roman code No. used Pharmacia at 50 uM in (n) test
in this paper code No. systems

Superactive compounds

CH,COOH
i CZHS-OOC-—©~N:N OH CK 47A 84.4 £ 3.7 (9)
CH,COOH
ii HOOC‘O—N:N OH CK 61A 80.1 £ 4.0 (6)
a CH,COOH
iii N=—=N OH CL 17A 78.5 £ 6.9 (5)
Cl
CH,COOH
iv cl N=—N OH CL15A 77.1 £ 8.2 (5)
Cl
Very active compounds
L CH,COOH
v N=—N OH CL 11A 74.4 + 8.8 (5)
CH,
CH,COOH
vi cl N=N OH CL 12A 72.6 111 (5)
CH,
CH,COOH
vii \—/ NHSOZ—Q—N:N—GOH CH 444 70.1£57 (10)
N
cl CH(CH,)- COOH
viii N:N—@—OH CL I18A 69.2 * 11.8(5)
CH,COOH
ix N:N—G—OH CL13A 68.0 £ 1.1 (5)
CH,CH,
CHj, CH,COONa

OH CL 16B 67.2 L 11.4 (5)

i
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Table 2-—continued

Overall % inhibition
Roman code No. used

Pharmacia at 50 uM in (n) test
in this paper code No. systems

CH,COOH

xi F =N OH CLIGA  66.0%84  (5)

F

CH,COOH

xii ct—@N:N OH CKS5A 655% 81  (6)
ClL CH,COOH

xiii N==N OH CK56A 634X 10.7 (&)
CH,COOH

xiv CH3-@—N2N OH CLO7A  62.9%104 (6)

Active compounds
CH,COOH

Xv @—N:N OH CK35A S4.1t71  (2)
COOH
xvi / NHSOz N==N
\ N
CH,
N
xvili @NHSO;@—N:N
N
xix HOOC—@—N:N

XX CH@«-@—N:N

OH SZP 5041 2.9 (2%

<

COOH

OH CH 74A 493172 ()

<

CH,CH,COOH

OH CK 27A 4521352 (7}

<

COOH

CH,OH CL 08A 44 51 85 (6}

2

CH,COOH

OH CK S8A 439t 129 (6}

2
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Table 2—continued

Overall % inhibition
Roman code No. used

Pharmacia at SOuM in (n) test
in this paper code No. systems
Mediocre compounds
CH;, CH, COOH
I\ s
xxi N\ NHSO, N—=N OH CH 52A 23.6x 7.6 (8)
O
COOH
xxii <::>—N:m~<::§won CK46A 157143 (8)
COOH

xxiii <§j>}~NHSOf~<::>}—N::N—{<:j; CHO2A 16.2%63  (6)
N

Inactive compounds

xxiv <g:i>-NHSOf~<C::>P—N::N~4<::>}—COOH CHI9A 13.0% 45 (7)
N

CH,COOH
XXV OH JHPAA 12759  (4)
CH,CH,COOH
XXvi @—N:NOOH CK37A %4130 (1)
COOH
COOH
XXviii CH;CO-NH OH CI46A  7.5%t2.4 (7
xxix <;j>}~NH§h—<C::>—NH2 SP 3420 (D
N
COOH
XXX NH, OH 5-ASA  34t24 (6)

Results show mean = S.E.M. Basis for arbitrary grouping of compounds is as follows: superactive—inhibition > 75%:
very active 55-75%; active 35~55% ; mediocre 15-35%; inactive <0 15% inhibition. Abbreviations: SZP = sulphasalazine,
2ZHPAA = 2-hydroxyphenylacetic acid, SP = sulphapyridine, 5-ASA = S-aminosalicylic acid.
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phenylacetic acid, 2-HPAA) was studied because of
the high activity of the more complex phenylacetic
acid derivatives of the homosalazine and homosul-
phasalazine type (see below).

The compounds shown in Table 2 are grouped into
five classes in descending order of activity. The clas-
sification into ‘superactive’, ‘very active’, ‘active’,
‘mediocre’ and ‘inactive’ is arbitrary (the quantitative
basis for this is indicated in the notes to the table)
but is based on results obtained using PGDH derived
from five species (human, rat, rabbit, guinea-pig and
cow). Results are shown as the mean values =*
S.E.M. for percentage inhibition at 50 uM averaged
for all test systems studied. These figures indicate
that the differences between systems are not large,
i.e. that PGDH from the various species shows rela-
tively little variation, at least in terms of inhibition
by this class of drugs.

It is also clear that at least two aromatic rings are
required for inhibitory activity: the salicyl-based
compounds containing just one aromatic ring (xxv,
xxviii and xxx) are inactive. Sulphapyridine (xxix)
is also inactive, indicating that of the two aromatic
rings needed, one must be the salicylic acid moiety.
That high activity can be achieved with just two
aromatic rings (rings B and C, see Fig. 1) joined by
an azo-group is indicated by results obtained using
a large number of compounds (i-vi, viii-xv, xix, and
xx), although all of these except xix contain an extra
methylene group at the salicyl carboxyl function in
ring C; as described below this homo-substitution is
the key for the production of compounds with great-
est inhibitory activity in this series. Nevertheless,
salazine {compound xxii) has some inhibitory activity
(Table 2; see also Fig. 3).

Removal of the hydroxyl group from the ring C
salicyl moiety (compound xxiii) or substitution of
the hydroxyl with carboxyl shifted from the vicinal
position (xxiv) is highly detrimental to activity (com-
pare these activities with that of the parent sulphas-
alazine, compound xvi). Moreover, interpolation of
an additional methylene into the salicyl hydroxyl
rather than carboxyl results in considerable loss of
activity (compare xxvii and xxii, or xix with ii).

In contrast, interpolation of an extra methylene
into the salicyl carboxyl group (thus producing phen-
ylacetic acid derivatives) yields compounds with high
PGDH inhibitory potency which have been desig-
nated as the homo-analogues (compare homosul-
phasalazine with sulphasalazine vii, and xvi, Table 2
and (5, 8]; or homosalazine and salazine, xv and
xxii). That the homo-substitution is optimal can be
gauged from the fact that dihomo-compounds show
reduced activity in relation to their homo-analogues
(compare xviii with vii, or xxvi with xv, Table 2, and
see [8]). Other homosalazine analogues also exhibit
high potency, e.g. i-vi, ix-—xv and xx, but their activity
varies systematically according to the nature of the
substituents in ring B as described in the Discussion.

Thus in summary, the critical features for optimal
PGDH activity in these test systems are the presence
of the two aromatic rings B and C together with the
presence of —CHCOOH at position 1 and ~OH at
position 2 of ring C. Substituents in ring B cause
relatively minor changes in activity, although the
extent varies in a systematic way (q.v). Homosala-

C. N. BERRY et al.

zine thus represents the type compound of a novel
series of PGDH inhibitors.

DISCUSSION

This paper provides evidence that sulphasalazine
and related drugs interact directly with prostaglandin
15-hydroxydehydrogenase and inhibit it in a dose-
dependent and non-competitive manner. This was
previously proposed as the likely explanation for the
inhibition of prostaglandin inactivation by these
drugs in cytosolic supernatants [1,2,5] and in the
intact lung [2], although other authors who have
confirmed the inhibitory effect of sulphasalazine on
pulmonary prostaglandin inactivation have sug-
gested the uptake mechanism as the site of action
[15, 16]. Our results also confirm that 5-aminosali-
cylic acid, a colonic metabolite of sulphasalazine and
thought to be the active therapeutic part {13, 14], is
inactive in this respect. as shown previously in
experiments on cytosolic supernatants derived from
animals [2] or human colonic mucosa [17].

These experiments also provide comparative data
on the PGDH-inhibitory potencies of 26 salazine/
sulphasalazine analogues and show that optimal
inhibitory activity resides in molecules such as com-
pounds i and ii (Ph CK 47A and Ph CK 61A) which
are based on the homosalazine structure containing
only two of the three aromatic rings of the parent
compound sulphasalazine. As shown in Fig. 3 and
Table 2, homosalazine itself is somewhat more
potent than the parent compound and appropriate
addition of substituents in the B-ring may increase
potency still further. Thus para-substitution of car-
boxyl (compound ii) or its ethyl ester (compound i)
or halogen(s) yields inhibitors (Table 2) which are
vastly more potent than sulphasalazine. For exam-
ple, CK 47A (i) has a K, value some 375 times lower
than the parent compound (Fig. 5), and in rat colon
100,000 g supernatants inhibits PGF., inactivation
with an 1Cs value of 0.36 uM. compared to the value
of 68 uM for sulphasalazine (C. N. Berry, unpub-
lished experiment). In contrast, substitution with
para-methoxy (compound xx) gives comparatively
modest inhibitory capacity.

Further analysis of the data from Table 2 con-
cerning ten compounds (Fig.6) showed that the
overall inhibitory activity is highly correlated (P <
0.002) with the Hammett osubstituent constant [18].
Thus inhibition increases as a function of the sub-
stituent’s electronegativity, i.e. capacity to withdraw
electrons from the conjugated ring system. A similar
correlation (r = 0.87, P < .01) was found when the
same ten analogues were tested at 5 uM as inhibitors
of the human placental enzyme: inhibition varied
from 23.0 %4.0% (CK 58A, compound xx) to
97.9 = 1.8% (CK 61A, ii). Thus this correlation
between structure and activity is valid when con-
sidering the effect of these compounds on a single
enzyme preparation or on the overall results
obtained using various test systems derived from
several species. [t was not possible to include all the
homosalazine analogues in this analysis because o
constants for substituents at the ortho position cannot
be obtained unambiguously due to contribution of
steric interactions to reactivity. This effectively
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Fig. 6. Relationship between inhibition of PGDH by a

series of homosalazine analogues and the Hammett o con-

stant for the substituent present in the aromatic ring B.

The per cent inhibition values are taken from Table 2 and

the o constant values from [18]. The regression line was

fitted by computer and shows a significant correlation:
r=0.82, P <0.002.

excluded compounds iii, iv, v, vi and ix from the
analysis, although xi (CL 10A) was included (o,p-
fluoro) by assuming the ortho contribution to be
equivalent to that assigned to the p-substituent.
Moreover, viii (CL 18A), which contains an addi-
tional methyl substituent on the carboxyl side chain
of ring C, was also included.

These results do not establish the nature of the
mechanism whereby the homosalazines as well as
sulphasalazine and the other analogues inhibit
PGDH. However, a common property of the hom-
osalazine derivatives is the possibility of lactone for-
mation due to the vicinal ~CH,COOH and —OH
functions on ring C. These lactones would be poten-
tial acylation reagents capable of combining with
free amino groups near the active site of the PGDH
enzyme. Nevertheless, any theory for the mechanism
of action based on this property must take into
account the activity of the salicyclic derivatives (e.g.
sulphasalazine) which do not lactonize, as well as
the fact that dihomo-analogues such as xviii and xxvi
that may also form lactones show reduced activity
compared to their homo-analogues. These consider-
ations do not exclude the possibility that an optimum
exists for the size or shape of any hypothetical lactone
structure and that this also contributes to the overall
activity.

The correlation between the Hammett o constants
and inhibitory activity is certainly striking and may
permit the design of still more active compounds.
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For example, we find in preliminary experiments
that the p-NO, substituent (o value = 0.78) is as
potent an inhibitor of the human placental enzyme
as compound i (CK47A). In fact the substituents
may influence several variables of possible signifi-
cance for enzyme inhibition, for example the elec-
tronic configuration of ring B and its consequent
interaction with a binding site on the enzyme at a
region distinct from the active site. Moreover, an
electronic effect could be transmitted to ring C and
affect the formation or reactivity of the hypothetical
lactone.

Thus in conclusion, a critical analysis of these
structure-activity results may offer a means of fur-
ther probing the geometry and function of PGDH.
Moreover, in view of the controversy surrounding
the question of whether the therapeutic benefits of
sulphasalazine are due to inhibition of prostaglandin
synthesis or degradation or not to either (see
[3,4, 17] for discussion), some of these novel com-
pounds might be of therapeutic interest.
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