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INFLUENCE OF THE POSITION OF THE SIDE CHAIN HYDROXY GROUP
ON THE BIOLOGICAL PROPERTIES OF PROSTAGLANDINS!
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In our efforts to eliminate the unwanted side effects and to enhance the oral activity of
prostaglandins we studied the 1nfluence of the position of the side chain hydroxy group on the
biological properties of prostaglandin Ej

The preparation of (+)-15-deoxy-16-hydroxy PGE methyl ester Qgg), PMR §=5 74, Cqg
[d(15 5 t(7 0)],8=5 4, C13[d(15 5) d(7 3)], =4 06, Cy1[t(9 2) d(7 5)] was accomplished
ut1l1zing the stereospecific 1,4 addition reaction of the cuprate reagent 23 with 19? followed
by mi1d acidic hydrolysis and purification by chromatography VYield of 3a from b was 55%
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To prepare the cuprate reagent 2a, the t-butvldimethylsilyl ether of 1—octyn—4—01‘5/was
allowed to react neat at room temperature with catechol borane3 followed by hydrolysis to
obtain the trans-boronic ac1d4,§, Iodine and sodium hydroxide treatment of 5 yielded the tranc
vinyl 1odide 6, PMR 86 58 Cp m, 66 01 C1[d(15)] Treatment of § with one equivalent of n-
butyl Tithium at -60°, followed by addition of an ethereal solution of pentynyl copper
solubi1l1zed with hexamethy! phosphorus tr1am1de5, gavefgg Y1eld of 6 from 4 was 45%

Although 33 was only weakly active in typical prostaglandin screening tests such as *he
gerb11 colon stimulation and platelet aggreqation inhibition assays, 1t was as active as PGEj
methyl ester 1n 1nhibiting stimulated gastric acid secretion 1n the Heidenhain pouch dog
assay 6 Additionally 1t had a lower degree of side effects than PGE; methyl ester  These
findings encouraged us *o prepare some alkylated derivatives of 3g

Three alkylated derivatives, 3b, PMR (CD40D) &5 69, Cya[d(16 0)1, ch 46, Cy3[d(16 0)
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d(7 5)]: 61 01, 1 03, 1 05, 1 05(S) CH3 groups at C15> 3c» PMR ¢4 07, C11[d{8 2)t(7 5)]. 82 73 Cyq
[d(18 0) d(7 5)], 81 19, CH3 at Cig(s)» §g, PMR 63 44, C16[d(6 5)d(1 0)1, & 87, ¢ 89 CH3's at

17} were synthesized via the mixed cuprate reaction just described The appropriate trans-vinyl
10d1des were prepared from the corresponding acetylenes by use of either catechol borane/1odide-
sodium hydroxide or diisobutylaluminum hydride-1odine /

The 1l-alkyn-4-01s employed in this work were prepared by addition of the grignard reagent
derived from propargyl bromide to the appropriate carbonyl compound Synthesis of 3,3-
dimethyl-1-octyn-4-ol ;g, however, required a different approach The trimethylsilyl derivative
of 3—methy1-1-butyne8 was treated with one equivalent of n-butyl Ti1thium, and the solution
refluxed 24 hours to generate the 11thio derivative 8. Addition of valeraldehyde followed by
overnight stirring, acid work up and fractional distillation yielded § It 1s noteworthy that
the s1licon-carbon bond survived the 24 hour butyl Tithium treatment 9 The trimethylsilyl
group was removed by treatment with potassium fluoride 1n d1methy1f0rmam1de10 to give ;g,

PMR 82 16, C7, 61 22, &1 18, CH3 groups at C3 Yield of 19 from’Z was 15%
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Taking advantage of our discovery that organoaluminum acetylenic reagents add 1,4 to lg
with participation of the hydroxy function to yield 1l-ep1 prostaglandin der1vat1vesz, we used
dimethy]l 4-methy1—4-tr1ethy1s11y1oxy-l—octyny]a]anell,Ll to obtain 12, PMR &4 45, Cq1Ld(1 0)
t(4 0)], 62 27, Cyp [d(11 6)d(3 8) tf1 8)], 61 18, Cyg methyl group,(s) Simlarly, we have
recently found that the diisobutylaluminum hydride adduct of 4-methyl-4-triethyisilyloxy-1-
octyne (13)upon reaction at -60° with 13 gives the 1l-ep1 compound 14, PMR &4 37, C11[m, ws~8].
86 68, Cq3 and C14(m) This very facile reaction was totally unexpected, especially when we
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discovered that at room temperature 1,2 addition occurs exclusively 12 The 1mplication 1s that
at low temperature a free radical mechanism opﬁratesl3, whereas an ionic mechanism prevails at

higher temperature
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Of these alkylated derivatives, the 16-methyl comprund 3¢ was found to be an extremely
potent antisecrefory agent when admnistered either intravenously or intragastricaily 14
Surprisingly, 1t was devoid of antifertility properties at doses which nhibited gastric

secration  Smooth muscle stimulant activity (gerbil colon) was minimal Interestingly, gg

was inactive as an antisecretory agent

Because of this i1mportant discovery, we decided to prepare the pure stereoisomer
responsible for the a5t1v1ty of 3¢ Racemic EE was added to (3R)-;pl5 to give a mxture of
(11R, 16R):§S {[alp?5 (MeOH)= -55 5°) and (11R, 16S) :gg,faD25 (MeOH) =°—54°) which were
separated by chromatugsanhy In the same manner (11S, 16 S)-3¢ ([a]D25 (MeOH)=+56 5°) and
(115, 16R)- 3c ([a]D25 (MeOH) =+47.5%) were prepared from (3S)-1b and 2c. Only one of these

—_—

1somers, (11R, 16S) ‘;8 was active 1n the Heidenhain pouch dog assay 16

The discovery of the unexpectedly potent and selective antisecretory activity in the
16-hydroxy series prompted us to investigate the effect of moving the hydroxy group further
along the chain. Starting from 1-octyn-5-01 (15a) and 5-methyl-1-cctyn-5-01 (15b) re-
spectively, the conversion to the correspending trans-vinyl 1odides (;Qg & ;QB) proceeded
smoothly util1zing the catechol borane-iodine sequence. The respective 11thium cuprate
reagents were prepared from 1§9 and 16b and added to }g to form lZg_(PMR §4.04,C1
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Yield from 1b, was 40%
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[t(9.2) d(7.5)], and 17b (PMR  85.72, Cy4[d(15.5) t (6.3)], 65.36, C13[d(15.5) d(8)], &1.19 (s),
CH3 group at Cy7. Both1119 and lzp were essentially inactive 1n the gastric antisecretory and
smooth muscle stimulation assays.

In conclusion, we found that shifting the 15-hydroxy group to carbon 16 of prostaglandins
results not only in mproving the antisecretory properties of the compounds but also n
practically eliminating their unwanted smooth muscle stimulating action. Further displacement
to the 17 position caused almost complete loss of activity n both areas
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