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In our efforts to eliminate the unwanted side effects and to enhance the oral activity of 

prostaglandins we studied the Influence of the position of the side chain hydroxy group on the 

biological properties of prostaglandin El 

The preparation of (+)-15-deoxy-16-hydroxy PGEl methyl ester (&), PMR 6=5 74, Cl4 

[d(15 5 t(7 0)],6=5 4, C13[d(15 5) d(7 3)], 6=4 06, Cll[t(9 2) d(7 5)] was accomplished 

utilizing the stereospecrflc 1,4 addition reaction of the cuprate reagent& with j&2 followed 

by mild acidic hydrolysis and purification by chromatography Yield of & from&was 55% 
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To prepare the cuprate reaqent2, the t-butvldimethylsilyl ether of 1-octyn-4-ol Awas 

allowed to react neat at room temperature with catechol borane3 followed by hydrolysis to 

obtain the t--boronlc acid4,$, Iodine and sodium hydroxide treatment ofAylelded the tran< 

vinyl iodideA, PMR 66 58 Cp m, 66 01 Cl[d(15)] Treatment of2 with one equivalent of n- 

butyl lithluin at -60°, followed by addition of an ethereal solution of pentynyl copper 

solubilized with hexamethyl phosphorus tnam~de5, gave3 Yield of& from ,4+was 45% 

Althouqha ~7,s only weakly active in typical prostaqlandin screening tests suc'l as *he 

qerbil colon stimulation and platelet agqreaation lnhlbition assays, It was as active as PGEl 

methyl ester In inhibitinq stimulated gastric acid secretion in the Heidenhain pouch dog 

issay 6 Additionally it had a lower degree of side effects than PGEl methyl ester These 

findings encouraged us +o prepare some alkylated derlva;lves of & 

Three alkylated denvatives, 3b, PMR (CD30D) 65 69, Clll[d(16 O)], 65 46, Cl3[d(16 0) 
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d(7 5)]: 61 01, 103, 1 05, ! 05(S) CH3 groups at C15, &, PMR 64 07, Cll[d(8 ?)t(7 5)], 62 73 Cl0 

[d(18 0) d(7 5)], 61 19, CH3 at C16(s), 3rJ, PVR 63 44, C16[d(6 5)d(l 0)], 6 87, 6 89 CH3's at 

171 were synthesized via the mixed cuprate reaction Just described The aporopnate trans_vinyl 

locIides were prepared from the corresponding acetylenes by use of either catechol borane/iodide- 

sodium hydroxide or diisobutylaluminum hydride-iodine 7 

The 1-alkyn-4-01s employed in this work were prepared by addition of the grignard reagent 

derived from propargyl bromide to the appropnate carbonyl compound Synthesis of 3,3- 

dimethyl-1-octyn-4-01 l0, however, required a different approach The trimethylsilyl denvative 

of 3-methyl-1-butyne8 was treated with one equivalent of n-butyl lithium, and the solution 

refluxed 24 hours to generate the lithio derivative,& Addition of valeraldehyde followed by 

overnight stirring, acid work up and fractional distillation yielded2 It 1s noteworthy that 

the silicon-carbon bond survived the 24 hour butyl lithium treatment g The tnmethylsilyl 

group was removed by treatment with potassium 

PMR 62 16, Cl, 61 22, 61 18, CH3 groups at C3 

FH3 fH3 
Me3SiCX-;H n-BuLi Me3SiCX$Li 

CH3 CH3 

J. i?. 

eH3 ?H 
3 HC-C-f - CH(CH,),CH3 

CH3 
10 

fluoride in dimethylformamide10 to give jO_, 

Yield of 1s from3 was 15% 
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Taking advantage of our discovery that organoalunnnum acetylenlc reagents add 1,4 to _& 
2 

with participation of the hydroxy function to yield 11-epl prostaglandln denvatlves , we used 

dimethyl 4-methyl-4-tnethyls~lyloxy-l-octynylalane11~ to obtain $2, PMR 64 45, Cll[d(l 0) 

t(4 O)], 62 27, Cl2 [d(ll 6)d(3 8) t(l 8)1, 61 18, Cl6 methyl group,(s) Similarly, we have 

recently found that the d~~sobutyldlum~num hydride adduct of 4-methyl-4-trlethylsllyloxy-l- 

octyne&Jupon reaction at -60' wlth& Qlves the ll-epl compound 3 PMR 64 37, Cll[m, w4*8], 

66 68, Cl3 and C14(m) This very facile reaction was totally unexpected, especlaliy when we 



No. 40 

discovered that at 

at low t~iperature 

higher temperature 

room temperature 1,2 addition occurs 

a free radical mechanism opcrates13, 

SlEt3 
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exclusively I2 The implication 1s that 

whereas an ionic mpchanlsm prevails at 
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Of these alk:/lated derivatives, the 16-methyl compnund &was found to be an extremely 

potent antisecretory agent when admlnlstered either intravenously or lntragastrlcally 
14 

Surpnsinglv, it was devoid oi antifertility propertles at doses which inhibited gastnc 

secretion Smooth muscltx cltimulant activity (get-h11 colon) was minlmal Interestingly, s 

was lnactlve as an antlsecretory agent 

Because of this Important discovery, we decided to prepare the pure stereoisomZr 

responsible for the actlvlty of & Racerlnc s was added to (3R)-J&15 to give a mixture of 

(llR, 16R)-2 :[U]D 250(MeOH)= -55 5") and (llR, 16s) -&[aDz5'(MeOH) =0-54") which were 

5eoarated by ChromatugLaohy In the same manner (1X, 16 S)-& ([alDz5 (MtaOH)=b56 5") and 

(llS, 16R)- j& ([cxlD25 (MeOH) =+47.5') were prepared from (3S)-kl& and 2&. Only one of these 

isomers, (llR, 16s) -?&was active in the Heldenhain pouch dog assay I6 

The discovery of the unexpectedly potent and selective antlsecretory activity II the 

16-hydroxy series prompted us to Investigate the effect of moving the hydroxy group further 

along the chain. Starting from l-octyn-5-01 (2) and 5-methyl-l-cctyn-5-01 (g) re- 

spectively, the conversion to the correspendlng trans-vinyl lodides (12 & g) proceeded 

smoothly utilizing the catechol borane-iodine sequence. The respective lithium cuprate 

reagents were prepared from 12 and 2 and added to x to form z (PMR 64.04,Cll 
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Ct(9.2) d(7.5)], and l7b+ (PMR 65.72, Cl4[d(15.5) t (6.3)], 65.36, Cl3[d(15.5) d(8)], 61.19 (s), 

CH3 group at Cl7. Both% and u were essentially Inactive In the gastric antisecretory and 

smooth muscle stimulation assays. 

In conclusion, we found that shifting the 15-hydroxy group to carbon 16 of prostaglandlns 

results not only in improving the antisecretory properties of the compounds but also in 

practically eliminatlnq their unwanted smooth muscle stimulating action. Further displacement 

to the 17 posltlon caused almost complete loss of activity in both areas 
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