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LIKE ACTIVITY: NOVEL ACETYLENIC ACETALS AND DITHIOACETALS AS ANTAGONISTS OF LEUKOTRIENE-C4
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Abstract: A selective exchange reaction of the symmetrical acetal 5a with protected cysteine
readily provided the hemi-thioacetals 9a and 1lla related to leukotriene-E Use of acetylene-
bis-(diethyl acetal) 12 led to a facile synthesis of the title compound lea. Its
corresponding hexahydro analogs d1sp1ayed marked antagonist activity against LT- C4 induced
contractions on isolated guinea pig lung parenchyma.

Leukotrienes C4, D4 and E4, now considered to be the main constituents ofISRS-A, may be
prime mediators of allergic diseases such as asthma and allergic rhinitis etc. In the
preceding communication we have described the synthesis and contractile activity of 7,8-
acetylenic analogs of 9,10,11,12,14,15-hexahydro LT-E4 and showed that their 5-desoxy analogs
8a/l0a (R=Y=H) were antagonists of LT-C4. Encouraged by this finding we sought to synthesize
9a/lla (R=Y=H) 1in the hope that such mixed 0,S-acetals may be antagonists with enhanced
potency. Analogs 9a and lla are unique in having a 5-oxa function in the chain (which may
allow affinity for the receptor) while lacking the 5-hydroxyl function necessary for intrinsic
contractile activity.2

A rational synthesis of 9a/lla appeared to be exchange of one of the Y-oxa butyric acid
chains in the symmetrical acetal 5a (R"=Me), with protected L-cysteine under controlled condi-
tions. Although thioglycosides are well known, examples of this type of selective exchange
reaction in acyclic systems are'rare.3 To our knowledge such an exchange reaction has not
been carried out on acetylenic acetals.

The key starting material 1 was prepared in over 90% yield by reaction of 1l-tetradecyne
with triethyl orthoformate in the presence of Zn12.4 Exchange reaction of the acetal 1
(1 equiv.) with butane 1,4-diol monobenzoate 2 (2 equiv.) in refluxing benzene (cat. TsOH)
provided the dibenzoate 3:5 Hydrolysis of 4 (1.0 N KOH, aq. ethanol) followed by oxidation of
the resulting diol 4a (R=CH20H) with pyridinium dichromate6 (8 equiv.) in DMF provided the
crude diacid 5 (R"=H). Methylation of §_(CH2N2) and chromatography7 (5% acetone in n-hexane)
gave the pure diester 5a (R"=Me) as a thick oil in overall 65% yield from 1,

A solution of the diester 5a in dry CHZC12 was treated with L-cysteine N-triflouro-
acetamido methyl ester (1.1 equiv.) at -45°, With stirring {under argon), BF3.Et20 (cat.) was
syringed in. After 1 hour the reaction mixture was briefly allowed (~3 min.) to stir outside
the cooling bath and promptly quenched with dilute (~7%) NH4OH solution. The two diastereo-
mers 9 and 11 (R=Me; Y=COCF3) were readily obtained8 by extractive isolation with CH2C12
followed by short-column chromatogr‘aphy7 (>80% combined yield). Hydrolysis of the two dia-
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)lb and chromatography on XAD-4 resin9 provided 9a and 1la as

stereomers (0.13M K2C03 aq. MeOH
di-potassium salts.

Contrary to our expectations both 9a and lla failed to block the contractile activity of
LT-C4 up to 5 X 10'5M on isolated guinea pig lung strip. However, the diacid 5 obtained by
hydrolysis (1.0N NaOH, ag. EtOH) of the pure diester 5a exhibited good antagonist activity,
blocking the contractile response to LT-C4 by 84% at 5 X 10'5M.

In view of the above result syntheses of the hemi- and dithioacetals §'(R"=H)17 and 7
(R"=H) were undertaken. A direct route to the dithioacetal-diacid 7 consisted of treating
2—pentadecyna110 with y-mercapto-butyric acid 3a (R"=H) in the presence of Me3S1'C1,11 followed
by chromatography (70% yield). Interestingly, the diacid 7 exhibited potent antagonist activ-
ity, blocking the response to LT-C, by 80% at 5 X 107°M and by 69% at 1 X 10™°M (ICg, 2.8 X
107%M).

It has been shown that at least some of the double bonds in the leukotrienes ptay an
important role in eliciting the high potency of these compounds.lb’9 Thus it seemed possible
that introduction of the 8,9,10,11,14,15-triene system (present in natural LT‘s)2 in analogs
such as 6 and ] may enhance their antagonist potency. A successful synthesis of such an anal-
0g e.g. 17a (R=H) using the acetylene-bis-(diethyl aceta])12 12 as a key synthon is now
described.

Partial hydrolysis of 12 with formic acid (2 equ1‘v.)13 provided the mono-diethyl acetal
13 (80% yield). The Wittig reaction of freshly prepared 13 with Ph3P=CH.CH0 (CH2C12; R.T., 15
hrs) gave the (E)-enyne-al 14 in 75% yield, The 11,12,14,15-(Z,Z,)-homo diene system was then
generated by reaction of 14 with the ylid 15 (cf. Corey et. a1.)14 to provide 16 as a yellow
0il (45% yield). An exchange reaction of 16 with 3 (R"=Me; 2 equiv.; -20%; CH2C12; BF3.Et20
cat.) readily gave the diester 17 (R=Me). However, attempted hydrolysis of 17 (1.0N NaOH;
Aq. EtOH) to 17a (R=H) led to a complex mixture lacking the acetal proton in the PMR spectrum.
Since the hydrolysis of 7a to 7 was uneventfyl we attribute this failure (viz. 17—17a) to
increased acidity of the acetal carbon in 17 due to extended conjugation.15 This problem was
circumvented by exchange of 16 with the acid 3a (R"=H) under the same conditions to provide
the diacid 17a (58% yield) after rapid chromatography over coarse silica gel (CHC13:Me0H:Ac0H;
10:1:0.1). Treatment of 17a with CH2N2 gave the same dimethyl ester 17 (R"=Me) confirming
that no unexpected reaction took place during 16-17a transformation.

This compound, however, showed marked spasmogenic activity and no measurements of antag-
onist activity were possible. A concentration of 17a at 3X10'7M gave a contraction on
isolated guinea pig ileum (approx. equiv. to that produced by 5X10_9M LT-C4) which was blocked
by over 90% by 1X107°M FpL 5571218

Introduction of the 9,10,11,12,14,15-triene systemz into the alkyl chain of 7 reversed
its activity from leukotriene antagonism to agonism. It seems therefore that the double bonds
in the terminal C9-C20 portion of 17a are important for the nature of the activity in contrast
to the leukotrienes themselves where they only appear to affect the potency of the compounds.

Application of the above methodology has led to a variety of additional antagonists and
the detailed structure-activity relationships of this structural class will be discussed else-

17

where. As we noted in the preceding communication these are some of the first examples to
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be reported of SRS-A antagonists based upon the structure of leukotrienes. We hope that these

studies may eventually contribute towards a better understanding of leukotriene receptors.lg’20
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