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Abstract: The pyridino prostanoids 9, 12 and 14 have been synthesized (in racemic form) and have been

found to be effective inhibitors of the biosynthesis of thromboxane A2 in human platelets (IC50 1-3 uM).

Arterial thrombosis plays an important role in a range of pathological conditions including stroke,
myocardial infarction and peripheral vascular disease. One possible course of therapeutic intervention
lies in the inhibition of the biosynthesis of thromboxane A2 (TBXA 2), the most potent platelet aggregating

factor known. Since TBXA2 is formed by enzymic rearrangement of PGH2 and/or PGG,_, analogs of the

2
endoperoxide precursor, which do not themselves cause platelet aggregation, are of considerable inter-
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est. Endoperoxide analogs in which the O(9)-0(11) bridge is replaced by NH-O, NHCHz, and N=N3
units have been found to inhibit TBXA2 biosynthesis in washed platelets at micromolar concentration,

presumably because they mimic PGH_ . Imidazole4 and pyridine5 are weak inhibitors of TBXA2
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biosynthesis, perhaps because they are capable of binding to a proton donor associated with the cata-
lytic site. Many monosubstituted imidazoles and pyridines have been tested as TBXA2 biosynthesis in-
hibitors, some of which show good activity, for example Pfizer UK-37, 248—016 and Ono OKY—1555.5

A recent review7 provides an indication of the intensity with which this area is being investigated.

In view of the inhibitory potency of the 9, 11—NH—CH2 bridge analog of PGH2 prepared in the labor-
atory soms years ago2 and the inhibition of TBXA2 synthesis by monosubstituted pyridine35 it seemed
interesting to synthesize and test the pyridine prostanoid 9. We describe herein the results of this
study of 9 and also its 5, 6, 13, 14-tetrahydro and 13, 14-dihydro derivatives (12 and 14, respectively).

Treatment of 4-lithio-3-bromopyridine 18 (prepared from 3-bromopyridine and lithium diiso-
propylamide, -78°, 10 min) with dimethylformamide (3 equiv, -78°, 1 hr, warming to 25° over 1 hr)

gave aldehyde 2 (73%). Exposure of 2 to the sodium salt of dimethyl (2-oxoheptyl) phosphonate in THF
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at 25° gave the enone 3 (89%) which upon reduction (NaBH4, EtOH, -30°, 1 hr) gave allylic alcohol 4 (90%)
and dihydro 4 (10%). The tetrahydropyranyl ether 5 of 4 was converted to its 3-lithio derivative with
t-Buli (2 equiv, THF, -78°, 30 min) and then to the corresponding organo cuprate derivative (CuCN,

1.1 equiv, -78°, 1 hr) which upon treatment with the iodo allene 10 (1.0 equiv, -78°, 1 hr; -45°, 14 hr)9
gave the ester 6 (44%). Hydrolysis of the tetrahydropyranyl ether of 6 (CH3OH, pTsOH, 25°, 12 hr, 87%)
gave 7 which upon hydrogenation (1 atm) in benzene at 25° over 5% Pd - CaCO3 (10% by weight) gave 8
(83%). Hydrogenation (1 atm) of 8 in ethyl acetate at 25° over 5% Pd - CaCO3 (50% by weight) gave a
mixture containing 11 and 13 in approximately equal proportions which could be separated by HPLC
(Waters Associates aminopropyl column, EtOAc/hexane 3:7, retention volumes, 11.5, 12.8 and 15.6

for 11, 13 and 8, respectively). Hydrolysis of 8, 11 and 13 ™WaOH, H,O, EtOH, 25°) gave the acids

9, 12 and 14, respectively. :

The pyridine prostanoids were tested as thromboxane biosynthesis inhibitors using washed platelets
from human donors who had not taken aspirin or other drugs for at least 10 days. Platelet suspensions
were prepared by gel filtration of platelet rich plasma. The amount of TBXA biosynthesis from added
arachidonic acid (50 uM) was determined by standard radioimmunoassay as prekusly descrlbed
The biosynthetic product was confirmed as TBXAZ by preparative runs using reversed phase HPLC
analysis for TBXB as follows, Gel filtered platelets were pre-incubated with or without thromboxane
synthetase mhlbltor for 5 min, and treated with [ H] arachidonate (4 uCi, 10 uM) for 10 min, After
acidification to pH 3 and extraction the products were separated by reversed phase HPLC as previously
described, 11 using increasing proportions of acetonitrile (30.5 - 95%) in aqueous phosphoric acid
(PH 2, 0) and compared with authentic standards of thromboxane B prostaglandins, 12- HETE and
arachidonic acid. In the presence of the thromhoxane synthetase 1nh1bitor the productlon of [ H] TBXB
was completely abolished, other platelet cyclooxygenase metabolites, [ H] PGEZ, [ H] PGD and [ H]
PGan , were increased, and the platelet lipoxygenase metabolite, [ H] 12-HETE, was unchanged

Inhibition of TBXA2 synthesis in washed human platelets by pyridino prostanoid 9 (a racemate)
was measured over a concentration range of 5 x 10_10 to 5 x 10"3 M. The concentration for 50%
inhibition of TBXA2 biosynthesis (IC 5 0) was found to be approximately 3 uM. The tetrahydro and di-
hydro analogs 12 and 14 were each somewhat more active with 1050 of 1 uM.

Inhibition of arachidonate-induced platelet aggregation was also observed with 9, although it was
found that concentrations of 9 sufficient to inhibit completely TBXA 9 biosynthesis attenuated but did
not eliminate aggregation, This discrepancy may be due to accumulation of PGH2 which is known to
cause aggregation.

The activity of the racemic pyridino prostanoids 9, 12 and 14 as inhibitors of TBXA2 biosynthesis
is sufficient to warrant further investigation of this series. In addition, it is tempting to consider that
these and the simpler monosubstituted pyridines which are active may be functioning as substrate

analogs of PGH2. 12



Br Br
i 2
N\ I N\ |
X ~
1, X=Li 3, X=0
2, X=CHO 4' X:H,OH
5, X=H,OTHP
A
CHz—c_cv\/c°2CH3
10
N7 | CO,R
X 5Hq9
OH
11, R=CH,

12, R=H

6, R=THP

7,R:=H

8,R=CHg

9,R=H

3293



1.

2,

10.

11,

12.

3294

References and Notes

G. L. Bundy and D. C. Peterson, Tetrahedron Letters, 41 (1978).

E. J. Corey, H. Niwa, M. Bloom and P. W. Ramwell, ibid., 671 (1979).

R. R, Gorman, G, L. Bundy, D, C. Peterson, F. F. Sun, O. V. Miller, and F, A, Fitzpatrick,
Proc, Natl, Acad, Sci. USA, 74, 4007 (1977).

P. Needleman, A. Raz, J. A. Ferrendelli, and M. Minkes, ibid., 74, 1716 (1977).

T. Miyamoto, K. Taniguchi, T. Tanouchi, and F. Hirata, Adv. Prostaglandin Thromhoxane
Res., 6, 443 (1980),

H. M, Tyler, C, A, P. D. Saxton, and M. J. Parry, Lancet, i, 629 (1981),

P. E. Cross, Aun. Reports Med. Chem., 17, 79 (1982).

G. W. Gribble and M. G. Saulnier, Tetrahedron Letters, 21, 4137 (1980).

E. J. Corey and J. Kang, J. Am. Chem, Soc., 103, 4618 (1981),

A. 1. Schafer, New Engl. J. Med., 306, 381 (1982).

M. Van Rollins, S. H. K. Ho, J. E. Greenwald, M. Alexander, N. J. Dorman, L. K. Wong
and L. A. Horrocks, Prostaglandins, 20, 571 (1980).

This work was assisted financially by grants from the National Science Foundation, the National
Institutes of Health (No. HL-27465) and the American Heart Association and its Massachusetts

affiliate,

(Received in USA 11 April 1983)



