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AbstractÐNew photoa�nity probes based on C-19 position of leukotriene A4 has been synthesized from 19-hydroxy-LTA4 methyl
ester. Enzymatic conversion into the LTC4 analogue yielded a potential tool for the study of cys-LT2 receptors. # 2000 Elsevier
Science Ltd. All rights reserved.

Since the discovery of the leukotrienes1 (LTs) there has
been intensive e�ort to synthesize these products and
analogues.2 The cysteinyl leukotrienes C4, D4 and E4

(cys-LTs) are sequential metabolites of leukotriene A4

(LTA4), itself produced by action of 5-lipoxygenase
(5-LO) and ®ve lipoxygenase activating protein (FLAP)
on arachidonic acid.3,4 They are among the most potent
bronchoconstricting agents and active on isolated
human airway cells as well as in vivo.5

Biological activities of cys-LTs are mediated through at
least two speci®c membrane receptors in guinea-pig.
They were classi®ed6 as cys-LT1 and cys-LT2.

We are particulary interested in the characterization of
the human cys-LT2 receptor through photoa�nity
labelling and we became interested in 19-[(2-azido-5-
iodo)-benzoyloxy]-LTA4 methyl ester 1a and 19-[(2-
azido-5-trimethylstannyl)-benzoyloxy]-LTA4 methyl
ester 1b which were obtained according to the strategy
described in Scheme 1.

Chemistry

The synthesis of epoxydienal 2 was carried out as
described in the literature7,8 and the preparation of
2-azido-5-iodobenzoic acid 4a and 2-azido-5 trimethyl-

stannylbenzoic acid 4b were carried out as described by
Perrier et al.9

The phosphonium salt 3 was prepared by a new strategy
(Scheme 2), avoiding any protection and deprotection
steps as we had described in our previous papers.10

The ®rst 6 steps leading to ketonenol 6 were achieved
according to our procedure.10 The iodo derivative 7 was
obtained in 85% yield with PPh3, I2, imidazole in xylene
at 80 �C.11 Ketone 7 after treatment by sodium boro-
hydride in dry ethanol gave the racemic alcohol 8 in
80% yield and transformed into the white crystalline
phosphonium salt 3 with PPh3 in toluene in 85% yield.
Finally, we have used di�erent silyl protective groups as
Me3SiCl, Et3SiCl and n-PrMe2SiCl for protection of the
hydroxy function at C8 and obtained the best result
with the n-PrMe2SiCl in presence of DBU in dry
CH2Cl2 a�ording the protected phosphonium salt 912 in
84% yield.

Because of the lack of reactivity of hydroxy-phospho-
nium salt 3, the protected leukotriene A4 1013 was
obtained by a Wittig reaction between epoxydienal 2
and phosphonium salt 9 (3 equiv) in presence of n-
butyllithium (3 equiv), in a mixture THF:HMPA (5:1)
at ÿ78 �C for 15 min in only 55% yield. Deprotection of
n-propyldimethylsilyl ether was carried out using tetra-
butylammonium ¯uoride in THF at room temperature
to a�ord 19-hydroxy-LTA4 methyl ester 10 in 85% yield
(Scheme 3).
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Finally, the aromatic portion of the molecules 1a and
1b, containing the photoactivable azido group and
potential iodo label was introduced by the coupling of
the three fragments 10, 4a or 4b in presence of DCC,
DMAP in THF in 59% yield for 19-[(2-azido-5-iodo)-
benzoyloxy]-LTA4 methyl ester 1a14 and 55% for 19-
[(2-azido-5-trimethylstannyl)-benzoyloxy]-LTA4 methyl
ester 1b15 (Scheme 4).

It is important to notice that the 2-azido-5-trimethyl-
stannylbenzoic acid is an e�cient way for introducing a

radioactive iodine through the oxidation of a stannyl
derivative with radioactive sodium iodide and chlor-
amine-T as previously described in the literature.9

Biological Results and Discussion

Conversion into the LTC4 analogue was obtained, as
previously described by using human platelets as a
source of LTC4-synthase.

16 Brie¯y, washed human pla-
telets were prepared according to Patscheke.17 Free acid

Scheme 1.

Scheme 2. Reagents: (a) PPh3/I2/imiadazole/xylene 80 �C 15 min. 85%, (b) NaBH4/MeOH 80%, (c) PPh3/toluene 90
�C 24 h. 85%, (d) n-PrMe2SiCl/

DBU/CH2Cl2, 84%.

Scheme 3. Reagents: (a) n-BuLi/THF/HMPA, ÿ78 �C, 15 min, 55%, (b) n-Bu4NF/THF, 85%.

Scheme 4. Reagents: (a) DCC:DMAP:THF, 59% for 1a and 55% for 1b.
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of compound 1a was obtained through base catalysed
hydrolysis of corresponding methyl esther (ME) and
was added to human platelets (3�109 cells in 6 ml) at
the ®nal concentration of 10 mM.

LTA4-derived metabolites were analysed by RP-HPLC
coupled to a diode-array UV detector as previously
described18 (Fig. 1) and e�uent was directly interfaced
into the electrospray source of a Finnigan LC-Q Ion
Trap mass spectrometer. UV (210±340 nm) and negative
ion mass spectra (200±1200 m/z) were collected every 4 s.
Hydrolysis of methyl ester resulted in substantial loss of
2-azido-5-iodobenzoic acid, as con®rmed in separate
experiments (data not shown), resulting in the forma-
tion of 19-OH-LTA4. According to this fact, the family
of early eluting peaks (Fig. 1, group A), represents the
compounds arising from non enzymatic epoxide
opening of 19-OH-LTA4, as indicated by RP-HPLC
retention time, UV spectra and molecular weight deter-
mination. The second group of peaks (Fig. 1 group B),
eluting at much later retention times, represents the
non enzymatic degradation products of 2-azido-5-iodo-
benzoyl analogue of LTA4. A relevant peak (Fig. 1,
peak C) eluting earlier than group B, according with the
presence of a polar glutathione moiety, showed UV
spectrum (lmax 279 nm, asymmetric shoulders at 268
and 290 nm) and molecular weight (m/z 911, corre-
sponding to a MW of 912) compatible with the pro-
posed structure of 19[(2-azido-5-iodo)benzoyloxy]LTC4.

Conclusion

We have described the ®rst syntheses of 19-[(2-azido-5-
iodo)-benzoyloxy]-LTA4 methyl ester 1a and 19-[(2-
azido-5-trimethylstannyl)-benzoyloxy]-LTA4methyl ester
1b. Compound 1a could be enzymatically converted
into the LTC4 analogue, suggesting that the substituents
at C-19 do not interfere with the speci®c recognition of
the 5,6 epoxide by the enzyme LTC4 synthase. This
compound, bearing a photo-sensitive group at the o-1
position may represent a useful tool for characterization
and identi®cation of high-a�nity binding site cys-LT2

receptor.19 Such studies are currently being carried out
in our laboratories.
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