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ABSTRACT

MY Trimetoqunol (TMOQ) dertvatives were prepared and evalu

wostaglandin Hy (TP) receptor systems, These partic
Stogation of previously described N-he vativ . ;

'“"Wh‘b'::'ll‘::ul\i):‘s" "l‘hc results of this sﬁx:;;:ﬁz?::t;il::rnllm‘l,‘l'cs'- r;[:;l varous modifications of TMQ's trisubstituted benzyl group 1o probe

Soeper e LS 83 3 ale 1 ] s chiral e Crb ; ¢ ; A e )

'-.:;f’.\l Beneyl substituent fails to imporove potency, b X Q's chiral center is important for receptor interactions, flonganon of

A . Ut modifications of the trisubsine 7yl ¢ p ' ; cad o
modified TMQ dervatives with enhanced activity in Tp receplor syslmni Golrinbeiiied benzyl group has provided a new lcad for
———"

alunted for their action on both B- adrener gic and thromboxane Ay/
ular derivatives explored the importance of TMQ's chiral center, the

INTRODUCTION

Tametoquinol (TMQ, 1, Figure 1) is o potent,
nonselective, nonclassical f-adrenergic agonist (1) and
ponprostanoid thromboxane Ay/lprostaglandin H, (TP)
antagonist. This compound contains a (rime
substituent which produces a chiral cente

Several attempts were made to improve the
biological profile of TMQ by investigating various
Structural modifications (0 improve potency and/or
receptor  subtype  selectivity,  Most  modifications
thoxybenzyl resulted in TMQ analogues which cither retained or Jost
r that is unique potency as -agonists or TP antagonists >, Althcugh
among f-agonists and nonprostanoid Tp antagonists, many - derivatives  gencrally had reduced potency,
This chiral center shows a strong stercodependence for enhanced receptor subtype selectivity in B-adrenergic
binding 1o f-adrenergic (S>>R) and TP (R>>8)@), By vs B, selectivity) and TP (a-subtype vs T-subtype)
receptor systems was observed for a number of
N-benzyl derivatives. ™,

Since TMQ lacks  significant receptor  subtype
selectivity in each system, a planar amidine derivative 2
was  prepared  to investigate  the effect  of

A o . In an effort 10 regain receptor  affinity  while
conformationally  restricting  the trimethoxybenzyl

_ . o . d , mamtaining  receptor  subtype  selectivity,  the
substituent. The planarity of this amidine derivative will . .

e . ) N-substituent of N-benzyl TMQ (3) was clongated 1o a
provide insight on the need for a chiral center and may .

C phenylethyl homolog (4) to probe for a potential

have a substantial impact on receptor potency and L L )
selectivity binding site in B-adrenergic and TP receplors
selecnuvity. :

responsible for the receptor subtype selectivity,

The aforementioned trimethoxybenzyl substituent is

" apparently important for receptor alfinity and receptor
1o activation, This substitution is not found in classical
OCHy B-adrenergic agonists or non prostanoid TP antagonists

. and may be significant in identifying important portions

p ,"‘m“ of the receptors for enhanced ligand alfinity and/or

function, Seveal TMQ analogue have been prepared but
only two iodinated dcrivaliycs(” have exhibited similar
or enhanced affinity for human B;- and B,-adrenergic
and TP receptors!"® Several additional derivatives
have been prepared to investigate the structural activity
relaionships  of TMQ analogues as P-adrenergic
agonists and TP antagonists, ‘ L

1 R=H, R,=R,=R,=OCH,

3 R=CH,Ph, R|=R,=R,=0CH,

4 R=CH,CH,Ph, R,=R,=R,=OCH,
S R=H,R, =1, R,=R,=0CH,

® R=H,R)=Ry= 1, R,=0CH,

7 R=R=H, R,=NO,, R,=0H

N R:R!=R:‘=H. Ry= NO:

¥ R=R,=R;=H, R,=NH,

—

MATERIAL ANDMETHODS i
B-adrenergic receptor studies: Male :;lbin(; Hﬂﬂ?cy :
guinea pigs weighing 300-400g were used. Iséyl;:hpn q;t‘ :
St o tissues and preparations of spontancously beating right
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" were done as described “previously ™).
coneentration- Tésponse curves to cach drug were
.determined. Each successive drug addition was added

S '--"“1;‘"4“611@ effects of the previous concentration had

* feached a maximum response, and the results expressed

- relaive 10 the maximal response to 10° M

“1soproterenol added after the completion of each

~ concentration-response curve.

~ Platelet Inhibition Studies:

Cumulative

- Blood was collected from normal human volunteers
who reported to be free of medication for at least 10
days. Platelet- rich plasma (PRP) was prepared and used
for studies for inhibition of aggregation and serotonin
secretion by drugs in the presence of U46619, a Tp
agonist as previously described in our laboratory®7?),

Platelet aggregation experiments were performed
according to the turbidometric method in dual channel
aggregometers  interfaced to computer for the
acquisition, quantification,  presentation  and
management of aggregation data1?), [14C] Serotonin
(0.05 pCi per mL) was added to PRP for 20 min prior to
the start of the experiment to allow for uptake of label
'into dense granules. U46619 was used at the minimum
concentration  required to  stimulate  maximal
aggregation and serotonin secretion. Aspirin (1 mM)
was added to PRP to block the formation of endogenous
prostaglandins. After one min incubation of PRP
samples with aspirin and drug, U46619 (0.3- 1 uM) was
added and the aggregation response was monitored for
4 min. Samples were centrifuged and a 0.1 ml aliquot of
the supernatant was mixed into an emulsion- type
scintillation mixture and radioactivity was measured by
liquid scintillation spectrometry.

Background counting rates (BKG, CPM) were
determined from the supernatants of unstimulated
samples and was less than 10% of that released into the
supernatants by U46619 alone.

The percent secretion of serotonin was calculated by
the following formula: percent serotonin = [Sample
CPM-BKG CPM) / (Total CPM- BKG CPM] x 1009
where CPM = counts per min and Total CPM = amouny
of radioactivity in the sample.

Radioligand binding studies with Thromboxane Az/
Prostaglandin H, (TP) Receptor Sites in Human
Platelets:

For binding PRP  was

centrifuged and resuspended in 50 UM Tris saline
buffer, pH 7.2 according to Sin et al™. piyepey

experiments, human
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(1x10%) were incubated with 5 nM CHI $Q 29, Higs |
final vol of 0.5 mLU¥, Unlabe“eqNSQ 29, 543 (3"3;\,;’ ‘
was used to dtermine nonspecific binding, Vi.';,-é’,l;'z'
concentrations of each drug were used to quangfy -
inhibition of specific [PH] SQ 29, 548 binding. - By

Samples were incubated for 30 min g “’-‘!né
temperature, and rapidly filtered by vacuum througy |
Whatman GF/B glass fiber filters on a brandef o 1
harvester and washed for 10 sec with ice cold TiRy ;
saline buffer. Filters were placed in plastic scintillyg, |
vials containing 10 mL of an emulstion-wi
scintillation mixture and radioactivity was meausred by
liquid scintillation spectrometry. Specific binding 1
human platelets varied between 88-95%.

RESULTS AND DISCUSSION

Each of the TMQ analogues has been evaluated for |-
B-adrenergic and TP receptor activities. B-Adrenergi |
evaluation was performed in guinea pig atria (B,) ad
tracheal (B,) strips to evaluate increased heart rate
smooth muscle relaxant properties, respectively. T
antagonist properties (Q(-subtype) were determined froz
the ability of these analogues to inhibit agonist {
46619) induced platelet activation (aggregation &

serotonin secretion) and to inhibit [*H] SQ 29. bind
to TP receptors.

The biological profile of amidine-TMQ 2 supp™

¢ &
the stereoselective interactions of TMQ with &}
receptor system.

This planar analogue is a very weak P az"“i’”,
compared to TMQ (Table 1). Since this compound %}
such a weak B, agonist, the B, properties wer® o
evaluated. This compound also failed to sho¥ r
antagonism at a 400 UM dose (Table 2).

g
':al:le . Comp?muvc adrenergic agonist activities of mm":p
al08ues on guinea pig right atrial (B,) and tracheal (B TS

C |
(S)-1 8.35+0.13 §.80+ 014 ;
R)-1 584+0.18 5761005 |
2 ND 3952012}
: ,
4 4624036 464207 |
7 591203 655015 |
8 726 +0.26 7492002 11
9 ) T I
6.12 4 0.04 675£0.5 1 |-
\\ ___,.4/"— 4

*pDy=- log ECq,
ND = g determineq
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The N-phenylethyl derivative 4 was a weak agonist
in both 3, and 5, adrenergic systems (Table 1), This
dervintive was slightly more potent than the N-benzyl
denvative 3 on 3, tissue, but less potent on i3, tssues'™,

Unlike the N-benzyl derivative which has [3-receptor
subtype selectivity'), N-phenylethyl  derivative s
devoid of any f-receptor subtype selectivity., In TP
receptor systems, compound 4 is slightly less potent in
preventing  U46619-induced platelet  aggregation in
compatison to the N-benzyl derivative 3, but it is
shphtly more potent in preventing serotonin secretion
(Table 2),

The the 1-benzyl
provided derivatves 7,8 and 9 with [-adrenergic
agonist activity (Table 1) comparable to previously

synthesized 10do-TMQ derivaties § and 6", The rank

modification  of substituent

Corder of potency of increased heart rate ([i,) and

Iracheal smooth musele (]3,) relaxation in comparison to
the TMQ isomers is (S) - (+) - TMQ > nitrophenyl 8 >

camline 9 = nitrophenol 7 > (R)- (4) - TMQ.

In comparison 0 (S)- (-) - TMQ, cach of these

denvatives fuiled 1o show receptor subtype selectivity.
The modified benzyl derivatives, 7,8 and 9 were also

concentration dependent ‘TP antagonists (Table 2). The
rank orider of potency of ‘TP antagonist properties for

the inhibition of plaelet aggregation and serotonin
: secretion is () - IMQ = nitrophenol 7 > nittophenyl 8

>aniline 9. The modification of the I-benzyl substituent

oo the mtrophenot derivative 7 provided  sigmificant
CPotency

for the inhibition of platelet aggregation

(O subtype) and gerotonin seeretion that s comparable

0 previously synthesized iodo-TMQ derivatives §
; Cand 6

Further studies with rat vascular aona (1-subtype)

are planned 10 investigate potential receptor subtype
reletivity.

CONCLUSION

Amidine - ‘TMQ 2 is considerably less active than
TMQ in both B-adrenergic and TP receptor systems,
Thus, the conversion of the chiral center of TMQ 1 into
a planar amidine provides additional support for the
importance of the chiral center for the stereoselective
interactions of TMQ with the appropriate receptor
systeimns,

N-Phenylethyl “TMQ 4 has similar activity to the
previously reported N-benzyl derivative 3, but provides
no significant improvement of the biological profile in
cither [§-adrenergic or TP receptor systems,

Several racemic I-benzyl derivatives 7-9 have been
evaluated in both B-adrenergic and TP receptor systems.
The increased potency of nitrophenol 7 in a TP receptor
system with a concurrent loss of activity in B-adrenergic
receptor  systems  constitutes  this compound as a
potential new lead compound to optimize TP antagonist
properties. This compund's increased potency may be
due (o an ionic interaction between the phenolic
hydroxyl group and a complementary cationic group on
the TP receptor. The lack of significant potency for
aniline 9 rules out potential hydrogen bonding
interactions of nitrophenol 7 with this receptors.
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