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On the basis of the chemical structures of two previously developed metabolically stable and relatively
potent inhibitors of anandamide uptakdyIDM-1 ,2, two series of potential covalent inhibitors of anandamide
cellular reuptake, which might be used for the molecular characterization of the protein(s) involved in the
membrane transport of endocannabinoids, have been designed and synthesized. Most of the compounds
inhibited uptake to a varied extent and in a generally enantio-sensitive manner when co-incubated with
[*Clanandamide, but only three of them, the photoactivatdal¢OMDM-37), 1b (OMDM-39), and8

(Lo395), also produced a significant inhibition of uptake following the preincubation only of the cells, and
this effect was significantly enhanced following UV exposure only in the casg dfone of the new
compounds inhibited'f{Clanandamide hydrolysis with kg < 50 uM, except forlb.

Introduction These compounds enhance some pharmacological actions of
AEA,1° elevate brain endocannabinoid lev&lsand exert
beneficial effects in animal models of disorders where endocan-
nabinoids seem to play a protective function, for example, during

are defined as endogenous agonists of these recéptathiave both the symptoms and inflammatory consequences of experi-

been implicated in several physiological and pathological mental allergic encephalomyeliti$="22
conditions in mammal? The levels of the two major endocan- In the present study, we have designed and synthesized 21
nabinoids, anandamide (AERAand 2-arachidonoylglycerol (2-  structural analogues @MDM-1 2 (Figure 1) aiming to develop
AG)87 are regulated by specific biosynthetic and degradative covalent inhibitors of the putative AEA membrane transporter.
reactions catalyzed by enzymes that have been recently charFor this purpose, we have modified either the polar aromatic
acterized and clonetd.The possible existence of a plasma head or the alkyl tail of either compound by introducing
membrane protein mediating both the release from the cells of chemical functions potentially capable of forming covalent
endocannabinoids after biosynthesis on demand and the cellulabonds with amino acid residues. We have then examined the
re-uptake following the activation of GBind CB cannabinoid effects of the new compounds on AEA uptake from RBL-2H3
receptors, according to the AEA concentration gradient acrossor C6 cells, where a putative AEA transporter has been
the cell membrane, has been suggested but is still contro-preliminarily characterizeé??*either under normal cell culturing
versial?®-13 Nevertheless, numerous synthetic substances areconditions or after brief exposure to UV light. We report data
now available that can selectively inhibit the cellular re-uptake suggesting that the putative mechanism(s) mediating AEA
of AEAI5without interfering with other proteins or the major  transport across the cell membrane is indeed mediated by one
enzyme involved in the degradation of this compound, fatty acid or more photoaffinity labelable proteins.
amide hydrolase (FAAH)¢ In some cases, very subtle changes
in its chemical structure or the inversion of the stereochemistry chemistry
of a chiral center can dramatically affect the capability of a
certain compound to inhibit AEA re-uptaR&7-18thus supporting The 21 compounds in Figure 1 were prepared as detailed
the existence of a specific protein facilitating this process. below and as summarized in Scheme$1The commercially
Nevertheless, a protein capable of specifically binding AEA and available N-Boc-4-iodophenylalaninesS-9 and R)-9 were
other endocannabinoids with the ability to facilitate their reduced tdN-Boc-4-iodophenylalaninols{-10 and R)-10 via
transport across the cell membrane has not been identified yetmixed anhydrides. The alcoholic function has been protected
We have previously shown that selective and metabolically as the acetate, and the resultiNgBoc-4-iodophenylalaninol
stable inhibitors of AEA cellular uptake can be obtained by acetates9-11and R)-11have been converted into 4-trimeth-
functionalizing the polar head of oleoylethanolamine with Ylstannyl analogue42. The carbonylative Stille reactiéhof
aromatic groups, as in the case of the two relatively potent (§-12 and R)-12 with CgHsl or t-BuOCOOGH.l under
enantiomersPDMDM-1 andOMDM-2, and their analoguég518 atmospheric CO pressure in the presence of FAPPh
proceeded smoothly to give 4-benzoyl derivativ€s13 and

To date, two G-protein-coupled receptors f@annabis
psychoactive principleA®-tetrahydrocannabinol have been
cloned: cannabinoid CBand CB receptors. Endocannabinoids
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Figure 1. Structures ofOMDM-1,2 and the novel compounds
synthesized and tested in this study.
propyl)carbodiimide hydrochloride (EDC) as the carboxylate
activator to givela (OMDM-37), 2a, 1b (OMDM-39), and2b
(Scheme 1).

Palladium-catalyzed alkoxycarbonylation MfBoc-4-iodo-
phenylalaninols 9-10 and R)-10 (see above) provided 4-car-

Scheme 1
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bethoxy analoguesSf-16 and R)-16. The removal of the Boc
protecting group with dry HCI in AcOEt afforded amine
hydrochlorides §-17 and R)-17, which were condensed with
oleic acid using HOBY/EDC as the carboxylate activator to give
amides §-18 and [R)-18. Alkaline hydrolysis of the ester
function and the protection of the alcohol group gave ac8js (
19and R)-19. The reaction of (trimethylsilyl)diazomethane with
the acyl chlorides derived from9 by the action of oxalyl
chloride in the presence of catalytic dimethylformamide (DMF)
yielded diazoketonesS|-20 and R)-20, which were converted
to 1c and 2c by the hydrolysis of the acetate group. The
treatment ofLc with dry HCI in AcOEt furnished chloromethyl
ketoneld (Scheme 2).

Commercially availabléN-Boc-tyrosines §-21 and R)-21
were converted to correspondingdiazomethyl ketonesg-
22 and R)-22 by the formation of the mixed anhydride with
isobutyl chloroformate, followed by trapping with diaz-
omethané® The treatment of diazomethyl keton2g with a
solution of dry HCI in AcOEt provided chloromethyl ketone
derivatives §-23 and R)-23, which were subsequently con-
verted to3a and 4a by coupling with oleic acid activated as
mixed anhydride by a treatment with isobutyl chloroformate.
Nucleophilic displacement with sodium iodide in dry acetone
afforded corresponding iodide derivativBb and 4b, which,
in turn, were transformed int8c and4c by treatment with 2,6-
dichlorobenzoic acid in DMF in the presence of potassium
fluoride (Scheme 3).

Commercially available 8-bromooctan-1-84 was trans-
formed into its corresponding tetrahydropyranyl (THP) and
t-butyldimethylsilyl (TBDMS) ether25 and 26 as described
previously?7-28 Silyl ether26 was converted to 104putyldi-
methylsilyl)oxy]-1-decyneZ7) by reaction with lithium acetyl-
ide-ethylenediamine complex according to a literature proce-
dure?® Terminal alkyne27 was alkylated with25 to furnish
1-[(t-butyldimethylsilyl)oxy]-18-[(2-tetrahydropyranyl)oxy]-9-
octadecyne 48). Stereoselective reduction &8 with P-2
nickeP® to give 2)-alkene29, followed by the deprotection of
the TBDMS protecting group with-BusNF and the oxidation
of resulting alcohoB0 with pyridinium dichromate (DCC) in
DMF afforded a carboxylic acid that was directly converted to
corresponding methyl est&l. The deprotection of the THP
protecting group with pyridiniump-toluenesulfonaf® gave
alcohol 32, which was converted to bromid8 by treatment
with PPh/CBr,4.3! Hydrolysis of the ester group with LiOH
produced aci®4, which was used in the condensation reactions

| | I SnMes
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BocHN™ ~CO,H BocHN OH BocHN Ohc BocHN Ohc
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13b: R = OBoc 14b: R = OH 15b: R = OH

—9 ~ 1a(OMDM-37), 2a, 1b (OMDM-39), 2b

aReagents and conditions: (@BuOCOCI,N-Methylmorpholine, THF—~15 °C, 15 min, then NaBk H,O, —15 °C, 45 min; (b) (CHCO)0, pyridine,
rt, 18 h; (c) Pd(OAcy2PPh, MesSnSnMe, toluene, 100C, 15 min; (d) GHsl or t-BuOCOOGH4!, CO, PdCH/2PPh, DMF, 90°C, 3.5 h; (e) 2N NaOH,
MeOH, rt, 4 h; (f) SOG, MeOH, 50°C, 3 h; (g) oleic acid, HOBY/EDC, B, DMF, rt, 12 h.
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aReagents and conditions: (a) Pd(O#2PPh, CO, EtOH, EsN, DMF,
80°C, 12 h; (b) dry HCI, AcOEt, rt, 5 h; (c) oleic acid, HOBt/EDC 38t
DMF, rt, 12 h; (d) 1M LiOH, THFH;0O, 50°C, 18 h; (e) (CHCO)0,
pyridine, rt, 4 h; (f) (COCH, DMF, 0 °C, 1h, then MgSiCHN,, EtN, O
°C, 12 h; (g) 1M LiOH, THFH20, 0°C, 3.5 h; (h) dry HCI, AcOEt, rt,
1h.

Scheme 3
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aReagents and conditions: ([@BuOCOCI, EtN, THF, —15°C — rt,
then CHNy, rt, 2 h; (b) dry HCI, AcOEt, rt, 48 h; (c) oleic acidBuOCOCI,
N-Methylmorpholine, THF-DMF~15 °C — rt, then23, rt, 24 h; (d) Nal,
acetone, rt, 16 h; (e) KF, 2,6-dichlorobenzoic acid, DMF, rt, 16 h.

with (S)- and R®)-tyrosinol in the presence dfl,N'-dicyclo-
hexylcarbodiimide (DCC) to furnisba and 6a. Bromides5a
and6awere converted to corresponding iodidgsand6b and
nitriles 5¢ and 6¢ by treatment with Nal in acetone and KCN
in DMSO, respectively (Scheme 4).

The synthesis 08 and its noniodinated and nonphotoacti-
vatable analogué was carried out in 8 steps from azelaic acid
monomethyl esteB5 via key common intermedia9 (Scheme
5)32 The first three steps to reach-derivative 37 are the
reduction of carboxylic aci®5 using diborane followed by a
Swern oxidation to afford aldehyd®s according to Okuma and
co-workers?® then a three carbon atom elongation in the
presence of 3-(2-tetrahydropyranyloxy)propyl triphenylphos-
phonium bromide as described previodélp give Z-derivative
37. After hydrolysis with LiOH in THF, the resulting carboxylic
acid was coupled with dB-t-butyldiphenylsilyl+-tyrosinol (38)
to give amide39 using the anhydride activation procedure. After
the removal of the THP group using classical acidic conditions,
key alcohol40 was obtained. Steglich esterification40 with
benzoic acid, followed by fluoride cleavage of the silyl groups
provided 7. Application of the same esterification procedure
using 2-azido-5-iodobenzoic aéfhfforded photoactivatabl@
(Lo395).
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aReagents and conditions: (a) 3,4-dihydro-2H-pyran, pyridinjpim
toluenesulfonate, Ci€l, rt, 18 h; (b)t-BuMe,SiCl, EkN,DMAP, CH,Cly,
rt, 18 h; (c) lithium acetylide ethylenediamine complex, DMSO, rt, 24 h;
(d) 1.2 Mn-BulLi, THF, —25°C, 15 min, ther25, —25°C, 2 h, then rt, 12
h; (e) P-2 Nickel, EtOH, rt, 2 h; (fi-BusNF, THF, rt, 2 h; (g) PDC, DMF,
rt, 48 h; (h) CHNy, EtO, 0°C, 45 min; (i) pyridiniump-toluenesulfonate,
EtOH, 55°C, 12 h; (j) CB&, PPh, CH.Cly, 0 °C, 40 min; (R 1 M LiOH,
THF—H0, rt, 12 h; (I) ©- or (R)-tyrosinol, DCC, DMF, rt, 12 h; (m)
Nal, acetone, rt, 12 h; (n) KCN, DMSO, rt, 12 h.

transporter in RBL-2H3 cells and C6 glioma cells. Protocol #1
was used to evaluate the affinity of all compounds for the
putative protein(s) involved in cellula®{C]JAEA uptake and
consisted of co-incubating RBL-2H3 cells witH'C]AEA for

5 min and increasing the concentrations of the compounds. In
some cases, the compounds were added 10 min pridfGd-[
AEA. Protocols #2 and 3 were used only for those substances
that showed some activity when protocol #1 was used and for
nonphotoactivatable and UV-activatable compounds, respec-
tively. Protocol #2 was carried out in RBL-2H3 cells preincu-
bated with the inhibitors for 1 h, then thoroughly washed and
incubated with J*C]JAEA for 5 min in the absence of inhibitors.
Protocol #3 was carried out in C6 cells preincubated with the
inhibitors for 8 min with or without exposure to UV light, then
thoroughly washed and incubated witHG]AEA for 5 min in

the absence of inhibitors. Finally, all compounds were assessed
for their capability to inhibit J*CJAEA hydrolysis using rat brain
membranes.

Results and Discussion

The results are summarized in Tables 1 and 2 and described
below.

OMDM-1,2 analogues with headgroup modifications can
ideally be divided into two subgroups. In the first subgroup,
the ethanolamine moiety dDMDM-1,2 was left unaltered,
whereas in the aromatic region, the OH group was replaced by
an electrophilic or a photoactivatable moiety. This yielded seven

Three types of assays were used to investigate the activity compounds, four of whichl, 2a, 1b, and2b) were potentially

of the novel compounds on the putative AEA membrane

capable of forming covalent bonds with proteins only after
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Scheme 8
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aReagents and conditions: (ajHk, THF; (b) (COCI}, DMSO, EgN; (c) KHMDS, THF,—78°C; (d) LiOH, THF; (e)i-BuOCOCI,N-Methylmorpholine,
EtN, then diO-t-Butyldiphenylsilyl-L-tyrosinol 88); (f) TsOH-H,0, MeOH; (g) PhC@H, DCC, DMAP, CHCly; (h) n-BusNF, THF; (i) 2-azido-5-iodobenzoic
acid, DCC, DMAP.

Table 1. Inhibitory Effect of Compounds ont4C]Anandamide Uptake Table 2. Inhibition of [*4C]JAnandamide Uptake by C6 Cells Ky, 1b,
by Intact RBL-2H3 Cell3 and 82
protocol #1 protocol #2 compd, concniN % inhibition, dark % inhibition, UV
compd (co-incubation only) (1 h preincubation only) 12 54M, N=3 375+ 15 303+31(P > 01)
la 6.0+ 0.9 N. T. (protocol #3) 1a,10uM,N=3 65.8+ 6.5 57.2+£ 55N > 0.1)
2a* 10.0+ 1.2 N.T. 1b,5uM,N=3 28.3+ 0.9 68.6+24.0 P=0.1)
1b 101+ 1.3 N. T. (protocol #3) 1b, 10uM, N=3 73.6+ 7.5 73.2£6.9(F > 0.1)
2b* 8.1+ 0.8 N.T. 8, 10uM, N=6 32.8+ 8.6 60.04+ 13.9 P = 0.038)
1C* =25 N-T. a According to protocol #3 (8 min preincubation of cells with inhibitors
2c >25 N.T. - . . T :
only, either in the dark or under UV irradiation, followed by washing of
1d >25 N.T. ) h . . : .
the cells, and incubation with{Clanandamide only; see Biological
3a 10.0+4.1 >25 - " d : L .
" Evaluation and Experimental Section for a detailed description of this
4a >25 N. T. . C
protocol). Data are means SE of N = 3 or 6 experiments. Statistically
3b >25 N. T. o :
4b* ~25 N T significant differences between dark and UV are shown and were calculated
3c 161+ 2.6 >95 by ANOVA followed by the Student Newman Keuls test.
4c* 75+ 1% >25
5a 10.24+ 1.4 >25 require exposure to UV light necessary to photoactivate the two
gﬁ* ig-éi ig’ >2'\é- T compounds, although the low dose B tended to be more
6b* 140+ 1.1 =55 efficacious in the presence of UV lighP (= 0.1). Finally, of
5c 231+ 26 N.T. Fhe_ seven compounds of this_subgroup, _olﬂyexerted some
6c* >25 N. T inhibition of [*C]JAEA hydrolysis by rat brain membranes g
7 >25 N.T. = 10.2+ 2.1 uM, mean+ SE,N = 3). This weak inhibitory
8 (Lo395) 11.0+ 1.6 N. T. (protocol #3)

effect was not improved after UV irradiation (data not shown).
a Assessed by using protocol #1 (co-incubation of cells with inhibitors The second subgroup of headgroup-modif@MDM-1,2

and [“Clanandamide) and, only for those compounds exhibiting € :

20 uM with protocol #1, also by using protocol #2 (1 h preincubation of azaIOguﬁs' Compr.lses qongumm 4a, 3D, 4?’ f:?c’ anld 4C,d

cells with inhibitors only, followed by washing and incubation with =~ W ere the aromatic reg!on MDM'l’Z was left unaltered,

[1“Clanandamide only; see Biological Evaluation and Experimental Section Whereas the ethanolamine moiety was replaced by an electro-

for a detailed description of the two protocols). N. T., not tested or, when philic halo- or acyloxymethyl ketone group. Within this

indicated, tested with protocol #3 (Table 2). Asterisks denote those subgroup, only three compound3a( 3c, and 4c) exhibited

compounds that are tHe enantiomers of the compounds preceding them AT -
in the list. Data are means SE of N = 3 experiments? Denotes a mean moderate potency in inhibiting{CJAEA uptake in RBL-2H3

significantly different from the 1€, value of the corresponding enantiomer ~ When co-incubated with the radiolabeled substratgs(@lues

using ANOVA followed by the Student Newman Keuls test, & 0.05 ranging between 7.5 and 16uM, protocol #1), whereas the
as the threshold of significance. other three did not inhibit the uptake up to a/24 concentra-
exposure to UV, whereas the other thréeg,2c, and1d, could tion. However3a, 3c, and4cwere no longer active when they

form covalent bonds without UV light. Of these seven com- were only preincubated with cells for up to 60 min in the
pounds, only the former four UV-sensitive derivatives inhibited absence of the substrate and then washed before add@ig [
[HCJAEA uptake in RBL-2H3 cells with moderate potency AEA (protocol #2). This indicates that none of these putative
when co-incubated with the radiolabeled substratg,(@lues covalent inhibitors binds stably to any of the potential proteins
ranging between 6.0 and 1QuM, protocol #1) and little or no involved in AEA cellular uptake under our experimental
enantioselectivity. Two of the four potential UV-sensitive conditions. Finally, none of the six compounds of this second
ligands, that islaand1b, still inhibited [4C]JAEA uptake with group of headgroup-modifie@MDM-1 ,2 analogues inhibited
approximately the same potency when they were only prein- [**CJAEA hydrolysis by rat brain membranes g£> 50 uM,
cubated with C6 cells for 8 min in the absence of the substrate data not shown).

and then washed before addifdGJAEA (protocol #3), thus To the group of OMDM-1,2 analogues with alkyl tail
pointing to a possible irreversible inhibition of the uptake modifications belong eight compounds, six of which were
mechanism. However, this effect b&d and1b did not seem to designed to covalently bind to the putative AEA membrane
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transporter under normal cell culturing conditions and one, lectivity of the chiral carbon atom (general§y is required for
compound8, only after exposure to UV light. The eighth  optimal inhibitory activity.

compound of this group/, was synthesized as a noncovalent  Possibly the most novel finding of our present study is that
reference compound fdB. All but one (i.e.,6c) of the six although all novel compounds were designed to form covalent
potential covalent inhibitors exhibited affinity for putative bonds with the putative AEA transporter either following long
transporter by inhibiting fCJAEA uptake in co-incubation  preexposure of the cells under normal light culturing conditions
experiments (IG values ranging between 10.2 ar@5 uM, or after UV irradiation three of them were indeed capable of
protocol #1), the most potent of which wesa, 5b, and 6b inhibiting AEA cellular uptake in a way that resisted thorough
(ICso=10.2, 10.8, and 14.0M, respectively). In this series, a  washes of the cells with a BSA-containing medium; therefore,
marked enantioselectivity was observed with all three couples this suggests a possible irreversible binding with the putative
of enantiomers similar to that previously reported for other protein(s) mediating this process. In fact, the observation that
OMDM-1,2 analogueg? Interestingly, three more potent enan- out of 21 analogues with similar chemical properties the
tiomers in each couple, that ifa 5b, and 5c¢, became inhibitory effects of only 3 compounds were resistant to repeated
significantly more potent if preincubated with cells for 10 min  washes validates our procedure as a possible means to assess
and then co-incubated with4C]AEA (ICso = 2.1+ 0.3, 2.4 covalent or at least stable bonds with inhibitors of AEA uptake.
+ 0.3, and 2.5+ 0.4 uM, respectively, mear: SE,N = 3). However, these three compounds, thatlis, 1b, and8, were

This suggests that allowing more time to the compounds of thesedesigned to form covalent bonds with specific proteins only
series to interact with the cells might sensibly improve their after UV irradiation, and only the inhibitory effect of the latter
potency. However, none of these three compounds inhibited thewas significantly improved by UV irradiation, thus indicating
uptake when they were only preincubated with cells for up to that perhaps the resistance to repeated washes of the inhibitory
1 hin the absence offC]JAEA and then washed prior to the  effects is not always diagnostic of covalent inhibitors. However,
introduction of the radiolabeled substrate in the incubation it must be emphasized that at least at one of the two concentra-

medium (protocol #2). tions tested the inhibitory effect dfb showed a strong trend
Compound and nof7 exhibited some affinity for the putative (P = 0.1) toward being enhanced following UV irradiation. It
transporter when using protocol #1 gG= 11.0xM) and was is therefore possible that photoactivatable labeling of the putative

therefore tested using protocol #3 with and without exposure Protein(s) mediating AEA cellular uptake can occur in parts of
to UV light. In this case, 1@M 8 could inhibit CJAEA uptake the binding site(s) that correspor_ld to the positioning of both
when only preincubated with cells and then washed prior to the headgroup and the alkyl chain of the inhibitor. However,
introduction of P4CJAEA, and UV exposure significantly ~ Pecause8 did not inhibit AEA hydrolysis, either when co-
enhanced this effect of the compound, thus suggesting a possibldcubated or when preincubated with rat brain membranes in

photoactivation o8 binding to the protein(s) involved in AEA  the presence or absence of UV irradiation, it is very unlikely
membrane transport. that its stable inhibition of AEA cellular uptake is due to the

Finally, none of the eight compounds of this second group inhibition of intracellular AEA hydrolysis by FAAH.

of OMDM-1,2 analogues inhibited4C]JAEA hydrolysis by rat In conclusion, we have re.ported here the developmer!t 'of
brain membranes under all conditions testecs{IE50 iM, several novel compounds designed with the purpose of obtaining

either with or without UV irradiation; data not shown) covalent labeling of the putative AEA membrane transporter
o ! ] or the other protein(s) participating in AEA cellular uptake. Most
Of the headgroup derivatives, the ones whereupon the

o-hydroxy-phenyl group oOMDM-1 2 was substituted with a of the new compounds exhibited an affinity for this process, as

b h ith derivati . shown by their capability to inhibit the uptake of radiolabeled
enzophenone group, either underivatizia g) or containing AEA when co-incubated with this compound. Furthermore, three
ap-hydroxy group b, 2b), and the ones where the hydroxym-

hvl t the ethanolami . betituted with UV-sensitive compounds, selected among those with the highest
ethyl group of the ethanolamine portion was su stitlited with a affinity for the putative AEA membrane transporter, stably
2-chloromethyl ketone grouB4) or ano,0-dichloro benzoy-

inhibited AEA uptak ft ted h f th Ils,
loxymethyl ketone group4c) were the ones with the highest hib1e LPIAKE SVEN atier repeatec washes o the eels

7 : and one of them did so more effectively following UV
affinity for the putative transporter. However, none of the new ;. 4iation. A recent elegant study showed that high-affinity

headgroup analogues was more potent than the parent Comy;qing sites for some tetrazole-based urea derivatives are
poundsOMDM-1 2. These findings confirm that if there isany  yreqent on the membrane of RBL-2H3 cells and are responsible
membrane protein specifically involved in AEA cellular re- o the facilitated uptake of AEA by these celsHowever,
uptake its binding site has lower affinity for inhibitors with  {he authors did not investigate the stable (possibly covalent)
headgroups that are too big and/or polar and at the same timey;nging of any of their compounds to the putative membrane
do not exhibit a high degree of aromgtlzat%ri?urthermor?. _transporter. Therefore, our data simultaneously provide further
even with those headgroups possessing several aromatic ringgyigence for the existence of specific protein(s) mediating AEA
(3¢, 40), or that are small but hydrophobi84, 4a), a certain  ce|jylar uptake and new tools that might be useful for the

configuration (generally, but not alway$) is required for isolation and molecular characterization of these proteins.
optimal activity, as previously shown for other analogues of
OMDM-1,2.18

Experimental Section
Regarding the alkyl chain derivatives GMDM-1 ,2, again ) . ) )
none of the new compounds developed here exhibited a higher Chemlstry. All chemical reagents were commercially available.
affinity than the parent compounds for the putative AEA Melting points were deteymmed on a Kofler hot-stage apparatus
. . . . . . and are uncorrected. Optical rotations were measured 4 26th
transporter, in agreement with previous findings with arvanil

. . . a Schmidt-Haensch Polartronic D polarimeter (1 dm-cell) in 1%
38H . . A,
and its aIkyI chain derivative¥: owever, we found here that CHCI; solutions unless otherwise indicated. IR spectra were

with some of the new derivatives belonging to this subgroup a recorded on a Perkin-Elmer 1000 FT-IR spectrophotometer as KBr
short preincubation with the cells can significantly enhance their disks unless otherwise indicateli and 3C NMR spectra were
capability to inhibit AEA uptake and that a certain enantiose- obtained on a Varian Mercury 300 or a Bruker AMX300 spec-
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trometer using CDGlas the solvent unless otherwise indicated and  (S)-N-Boc-4-benzoylphenylalaninol Acetate §)-13a). A mix-
TMS as the internal standard. The ESI mass spectra were run on gure of (§-12 (209 mg, 0.5 mmol), gHsl (0.062 mL, 0.55 mmol),
FINNIGAN LQC advantage spectrometer. FAB spectra were PdChk (5 mg, 0.025 mmol), and PR3 mg, 0.05 mmol) in DMF
recorded on a JEOL JMX DX300 spectrometer. Satisfactory (2 mL) was purged with carbon monoxide for 15 min and then
elemental analyses were obtained for the newly synthesizedstirred at 90°C for 8 h under a CO baloon. The reaction mixture

compounds (C, H, Nt 0.4%). was then diluted with AcOEt (10 mL) and stirred at room
Compounds25,27 26,28 27,28 37,34 and 2-azido-5-iodobenzoic ~ temperature with saturated aqueous KF (1 mL) for 30 min. The
acids have been described in the literature. precipitate was filtered off, and the organic phase was washed three

(S)-N-Boc-4-iodophenylalaninol (§)-10). To a stirred solution ~ imes with brine, dried (Ns50y), and evaporated under vacuum.
of (S-N-Boc-4-iodophenylalanine §-9) (1.60 g, 4.10 mmol) in The residue (252 mg) was chromatographed on silica gfel (8 g)_ using
anhydrous THF (35 mL)N-methylmorpholine (4.5 mL, 4.10 mmol) hexane/AcOEt= 7/3 as eluent to glve[’SQ-13a as a white solid
and isobutyl chloroformate (0.55 mL, 4.10 mmol) were added at (168 mg, 84%). Mp 9294 °C; [a]p —16°; IR: 3363, 2983, 1720,
—15°C. After stirring at—15 °C for 15 min, the solid was removed 1689, 1670, 1609, 1525, 1367, 1265, 1168 &mH NMR (300
by filtration and washed with anhydrous THF, and the filtrate was MHz) 6: 1.42 (9H, s), 2.11 (3H, s), 2.8€2.99 (2H, m), 4.07 (2H,
treated dropwise with a solution of NaBK235 mg, 6.20 mmol) ~ &:J= 4'? Hz), 4.15 (1H, m), 4.75 (1H, d,= 7.8 Hz), 7.3+-7.79
in H,O (1.5 mL) at—15 °C under stirring. The reaction mixture ~ (9H, M);**C NMR (75 MHz): 4 20.79, 28.28, 38.03, 50.51, 65.04,
was stirred for 30 min at-15 °C and then diluted with O at 79.64, 128.05, 128.99, 129.73, 130.21, 132.12, 135.84, 137.43,
room temperature. The resulting precipitate was filtered off after 142.11, 154.87, 170.53, 195.95. Anal2{8,7NOs) C, H, N.

30 min, washed with kD and hexane, and dried under vacuum  (R)-N-Boc-4-benzoylphenylalaninol Acetate ()-13a). Pre-
(1.19 g, 89%). Mp 143145°C; [a]p —23°; IR: 3377, 3273, 1659, pared following the same procedure that was used for the synthesis
1549, 1318, 1175 cr; *H NMR (300 MHz)6: 1.40 (9H, s), 2.78  of (§-enantiomer. Yield 79%; mp 9892 °C; [o]p +16°. Anal.

(2H, d,J = 6.9 Hz and 1H br s, overlapped), 3.52 (1H, dd= (Ca3H27NGs) C, H, N.

11.1, 5.1 Hz), 3.62 (1H, ddl = 11.1, 3.9 Hz), 3.82 (1H, m), 4.88 (S)-N-Boc-4-benzoylphenylalaninol (§)-14a).To a solution of

(1H, m), 6.97 (2H, dJ = 8.1 Hz), 7.61 (2H, dJ = 8.1 Hz);13C (9-13a(150 mg, 0.38 mmol) in MeOH (1.5 mL2 N NaOH (0.38
NMR (75 MHz): 6 28.32, 36.92, 53.41, 63.81, 79.86, 91.73, 128.53, mL) was added, and the mixture was stirred at room temperature
129.29, 131.39, 137.52, 156.04. Anal.1{E,0NO3) C, H, N. for 4 h, diluted with water, and extracted with AcCOEt. The organic

(R)-N-Boc-4-iodophenylalaninol (R)-10). The title compound solution was washed with water, dried ¢$&), and evaporated
was prepared following the same procedure that was used for theunder vacuum. The residue (121 mg) was chromatographed on silica
synthesis of the§)-enantiomer. Yield 83%; mp 144146°C; [a]p gel (3.5 g) using hexane/AcOEt 1/1 as eluent to giveSj-14aas
+23°. Anal. (Ci4H20INO3) C, H, N. a white solid (112 mg, 84%). Mp 122124 °C; [a]p —28°; IR:

(S)-N-Boc-4-iodophenylalaninol Acetate (§)-11). To astired 3356, 2970, 1686, 1655, 1527, 1278, 1170, 1007 ¢t NMR
solution of ©)-10 (1.18 g, 3.13 mmol) in anhydrous pyridine (6.9 (300 MHz)6: 1.41 (9H, s), 2.56 (1H, br s), 2.95 (2H, d= 7.8
mL) was added acetic anhydride (3.4 mL) at®. The reaction ~ H2), 3.59 (1H, ddJ = 11.0, 5.1 Hz), 3.69 (1H, dd} = 11.0, 3.9
mixture was stirred overnight at room temperature and then poured H2), 3.92 (1H, m), 4.88 (1H, m), 7.33.79 (9H, m);**C NMR
into ice/water. The resulting solid was filtered off, washed with (75 MHz): 6 28.36, 37.50, 53.53, 64.10, 79.86, 128.30, 128.31,
H,0, and dried under vacuum to give 1.21 g (100%) of esgpr ( 129.31, 130.00, 130.44, 132.40, 135.91, 137.69, 143.18, 156.01,
11 as a white solid. Mp 118120°C; [o]p —2°; IR: 3363, 2980,  196.53. Anal. (gH2sNO4) C, H, N.

1739, 1682, 1530, 1444, 1368, 1299, 1170, 1059%¢AH NMR (R)-N-Boc-4-benzoylphenylalaninol (R)-14a). The title com-

(300 MHz) 6: 1.41 (9H, s), 2.08 (3H, s), 2.73 (1H, dél= 13.5, pound was prepared following the same procedure that was used
8.4 Hz), 2.80 (1H, dd) = 13.5, 6.0 Hz), 4.02 (2H, dl = 4.0 Hz), for the synthesis of theS{-enantiomer. Yield 93%; mp 121123

4.06 (1H, m), 4.65 (1H, m), 6.94 (2H, d= 8.4 Hz), 7.61 (2H, d, °C; [a]p +28°. Anal. (GH2sNO,) C, H, N.

J = 8.4 Hz);13C NMR (75 MHz): 6 20.84, 28.33, 37.53, 50.58, (S)-4-Benzoylphenylalaninol Hydrochloride (©S)-15a). To a
79.84, 131.30, 131.32, 136.94, 137.65, 155.02, 170.86. Anal. solution of §)-14a (102 mg, 0.29 mmol) in anhydrous MeOH (1
(CieH22INOy) C, H, N. mL), SOC} (0.022 mL, 0.29 mmol) was added, and the mixture

(R)-N-Boc-4-iodophenylalaninol Acetate (R)-11). The title was stirred at 50C for 3 h. Evaporation of the solution under
compound was prepared following the same procedure that wasvacuum furnishedS)-15aas a white solid (84 mg, 100%), which

used for the synthesis of thg){enantiomer. Yield 83%; mp 117 was used without further purification in the next step.

118°C; [o]p +2°. Anal. (GgH22INO4) C, H, N. (R)-4-Benzoylphenylalaninol Hydrochloride (R)-15a). The
(S)-N-Boc-4-trimethylstannylphenylalaninol Acetate (§)-12). titte compound was prepared following the same procedure that

A stirred mixture of §-11 (0.605 g, 1.44 mmol), MéSNnSnMeg was used for the synthesis of th®-enantiomer.

(0.42 mL, 2.02 mmol), Pd(OAg)(13 mg, 0.06 mmol), and PEh (2)-N-{(1S)-2-Hydroxy-1-[(4-benzoylphenyl)methyl]lethy} -9-

(30 mg, 0.12 mmol) in toluene (5.8 mL) was purged with fr octadecenamide (1a)To a stirred solution of oleic acid (81 mg,

15 min at room temperature and then heated at®@ér 15 min 0.29 mmol) in DMF (1 mL) were added at € HOBt (41 mg,
under N. The reaction mixture was then filtered through a short 0.30 mmol) and EDC (58 mg, 0.30 mmol). The mixture was stirred
pad of silica gel, diluted with 5O, washed twice with brine, dried  for 15 min at 0°C and for 1 h aroom temperature, and)-15a
(N&SQy), and evaporated under vacuum. The residue (0.73 g) was (84 mg, 0.29 mmol) and B (0.040 mL, 0.29 mmol) were added,

chromatographed on silica gel (22 g) using hexane/AcOEr1 and the mixture was stirred overnight at room temperature. The
as eluent to give 0.58 g (88%) dB)¢12 as a white solid. Mp 60 mixture was diluted with brine and extracted with AcCOEt. The
62°C; [o]p —5° IR (CHCly): 3367, 2982, 1731, 1689, 1529, 1263, organic phase was washed with 10% citric acid solution, saturated
1173 cnr?; *H NMR (300 MHz) 0: 0.27 (9H, t,J = 28.0 Hz), NaHCQ; and brine, dried (N£0Q,), and evaporated under vacuum.

1.41 (9H, s), 2.09 (3H, s), 2.77 (1H, ddl,= 13.5, 8.4 Hz), 2.87  The residue (145 mg) was chromatographed on silica gel (6 g) using

(1H, dd,J = 13.5, 6.0 Hz), 4.02 (2H, d] = 4.8 Hz), 4.09 (1H, hexane/AcOEt= 7/3 as eluent to give 96 mg (64%) @f as a

m), 4.66 (1H, m), 7.16 (2H, d] = 7.6 Hz), 7.42 (2H, dJ = 7.6 white solid. Mp 69-70°C; [a]p —16°; IR: 3296, 2925, 1646, 1541,

Hz); 3C NMR (75 MHz): 6 —9.59 (t,J = 175 Hz), 20.87, 28.35, 1446, 1317, 1277, 1176 crfj 'H NMR (300 MHz) : 0.88 (3H,

37.94, 50.60, 65.13, 79.29, 129.1, 136.08, 137.11, 140.19, 155.20t, J = 6.6 Hz), 1.26 (20H, m), 1.551.59 (2H, m), 1.99 (4H, m),

170.92. Anal. (GH3:NO4sSn) C, H, N. 2.15 (2H, t,J = 7.6 Hz), 2.96-2.99 (2H, m), 3.18 (1H, br s), 3.61
(R)-N-Boc-4-trimethylstannylphenylalaninol Acetate (R)-12). (1H, dd,J = 11.0, 5.1 Hz), 3.66 (1H, ddl = 11.0, 3.9 Hz), 4.21

The title compound was prepared following the same procedure (1H, m), 6.00 (1H, dJJ = 7.9 Hz), 7.34-7.78 (9H, m);13C NMR

that was used for the synthesis of ttf&-€nantiomer. Yield 86%; (75 MHz): 6 14.12, 22.68, 25.73, 27.17, 27.23, 29.14, 29.21, 29.27,

mp 5761 °C; [a]p +5°. Anal. (CigH3:NOsSn) C, H, N. 29.31, 29.33, 29.53, 29.72, 29.77, 31.90, 36.82, 37.03, 52.43, 63.74,
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128.31, 129.24, 129.70, 129.97, 130.01, 130.46, 132.44, 135.95,29.33, 29.55, 29.73, 29.78, 31.92, 36.74, 36.79, 36.99, 52.33, 52.42,

137.60, 143.11, 173.80, 196.48. Anal3{840NOs) C, H, N.
(R)-N-{ (19)-2-Hydroxy-1-[(4-benzoylphenyl)methyl]ethy} -9-
octadecenamide (2a)The title compound was prepared following

the same procedure that was used for the synthesis of the

(9-enantiomer. Yield 66%; mp 7971 °C; [o]p +16°. Anal.
(C34H4oNO3) C, H, N.
(S)-N,O-BisBoc-4-(4-hydroxybenzoyl)phenylalaninol Acetate
((9)-13b). A mixture of (§-12 (228 mg, 0.5 mmol)0-Boc-4-
hydroxy-1-iodobenzene (176 mg, 0.55 mmol), PdGImg, 0.025
mmol), and PPH(13 mg, 0.05 mmol) in DMF (2 mL) was purged
with carbon monoxide for 15 min and then stirred at°@0for 3.5

63.24, 115.31, 128.97, 129.12, 129.73, 130.04, 130.11, 132.92,
136.63, 142.43, 161.66, 174.47, 196.01. AnakGNO,) C, H,
N.

(2)-N-{ (1R)-2-Hydroxy-1-[[4-(4-hydroxybenzoyl)phenyl]methyl]-
ethyl}-9-octadecenamide (2b)The title compound was prepared
from (R)-15b, following the same procedure that was used for the
synthesis ofla. Yield 62%; mp 114116 °C; [a]p +14°. Anal.
(C34H49NO4) C, H, N.

(S)-N-Boc-4-(ethoxycarbonyl)phenylalaninol (§)-16). A mix-
ture of (§-10(2.45 g, 6.49 mmol), Pd(OAg)44 mg, 0.19 mmol),
PPh (102 mg, 0.39 mmol), EtOH (7.6 mL, 130 mmol), andNEt

h under a CO baloon. The reaction mixture was then diluted with (1 82" m(, 13 mmol) in DMF (26 mL) was purged with carbon

AcOEt (10 mL) and stirred at room temperature with a saturated onoxide for 5 min at room temperature and then stirred under a
aqueous KF solution (1 mL) for 30 min. The precipitate was filtered ¢ paloon at 80C overnight. The mixture was diluted with brine
off, and the organic phase was washed three times with brine, driedyng extracted with AcOEt. The organic phase was washed three

(N&;S0Oy), and evaporated under vacuum. The residue (336 mg)

was chromatographed on silica gel (14 g) using hexane/AcOEt
75/25 as eluent to giveS|-13b as a white solid (133 mg, 52%).
Mp 72—75 °C; [a]p —13°; IR: 3358, 2982, 1759, 1720, 1685,
1607, 1525, 1370, 1272, 1148, 1047 ¢mH NMR (300 MHz)
0: 1.42 (9H, s), 1.58 (9H, s), 2.09 (3H, s), 2:82.94 (2H, m),
4.07 (2H, d,J = 4.4 Hz), 4.15 (1H, m), 4.72 (1H, m), 7.27.84
(8H, m);13C NMR (75 MHz): 6 20.83, 27.69, 28.33, 38.06, 50.57,

times with brine, dried (N&0Oy), and evaporated under vacuum.
The residue (2.64 g) was chromatographed on silica gel (105 g)
using hexane/AcOEt 75/25 as eluent to give 1.13 g (54%) of
(9-16 as a white solid. Mp 103104 °C; [a]p —25°%; IR: 3351,
2981, 1718, 1684, 1611, 1529, 1446, 1368, 1276, 1179, 1104, 1006
cm 1 *H NMR (300 MHz)6: 1.39 (3H, t,J = 7.0 Hz), 1.40 (9H,

s), 2.64 (1H, br s), 2.91 (2H, d, = 6.6 Hz), 3.54 (1H, ddJ =

11.0, 4.6 Hz), 3.65 (1H, dd] = 11.0, 3.7 Hz), 3.88 (1H, br s),

65.16, 79.80, 84.21, 121.12, 129.28, 130.36, 131.56, 135.00, 135.974.37 (2H, q,J = 7.0 Hz), 4.88 (1H, m), 7.30 (2H, d,= 8.2 Hz),

142.45, 151.21, 154.19, 170.85, 195.09. AnahgkzsNOg) C, H,
N.

(R)-N,O-BisBoc-4-(4-hydroxybenzoyl)phenylalaninol Acetate
((R)-13b). The title compound was prepared following the same
procedure that was used for the synthesis of ®B)eshantiomer.
Yield 54%; mp 75-77 °C; [o]p +13°. Anal. (GgH3sNOg) C, H,

N.

(S)-N-Boc-4-(4-hydroxybenzoyl)phenylalaninol (§)-14b). To

a solution of §-13b (114 mg, 0.22 mmol) in MeOH (2 mL), 2 N

NaOH (0.5 mL) was added, and the mixture was stirred at room

temperature for 4 h, diluted with water, acidified v N HCI to
pH 3—4, and extracted with AcOEt. The organic solution was
washed with water until neutral pH, dried (}0;), and evaporated
under vacuum to give 80 mg (98%) of)¢14b as a white solid.
Mp 210-212 °C; [a]p —31° (CHCIg/MeOH = 1/1, ¢ 1.0); IR:
3351, 3180, 2971, 1686, 1638, 1517, 1278, 1082%¢cAH NMR
(300 MHz, CDCH/CD30OD = 1/1) 6: 1.40 (9H, s), 2.87 (1H, dd,
J=13.5, 6.0 Hz), 2.96 (1H, ddl = 13.5, 8.4 Hz), 3.54 (1H, dd,
J=11.2, 4.8 Hz), 3.59 (1H, dd} = 11.2, 4.4 Hz), 3.87 (1H, m),
5.75 (1H, m), 6.887.76 (8H, m);13C NMR (75 MHz, CDC}/
CDsOD = 1/1): ¢ 28.43, 37.76, 53.80, 63.53, 79.85, 115.48,

7.97 (2H, d,J = 8.2 Hz); 13C NMR (75 MHz): ¢ 14.34, 28.33,
37.43, 53.47, 60.93, 63.97, 79.88, 128.80, 129.33, 129.79, 143.41,
156.02, 166.60. Anal. (GH2sNOs) C, H, N.

(R)-N-Boc-4-(ethoxycarbonyl)phenylalaninol (R)-16). The title
compound was prepared following the same procedure that was
used for the synthesis 08)-16. Yield 53%; mp 102-104°C; [a]p
+25°. Anal. (C17H25NO5) C, H, N.

(9)-4-(Ethoxycarbonyl)phenylalaninol Hydrochloride ((S)-17).

To a solution of §-16 (1.021 g, 3.16 mmol) in AcOEt (6.7 mL)
was added a saturated solution of anhydrous HCI in AcOEt (13.5
mL). The solution was stirred at room temperature overnight and
then evaporated under vacuum to leave 880 mg (100%3)ef{

as a white powder, which was used in the next step without further
purification.

(R)-4-(Ethoxycarbonyl)phenylalaninol Hydrochloride ((R)-
17).The title compound was prepared following the same procedure
that was used for the synthesis &-(7. Yield 100%.

(2)-N-{ (19)-2-Hydroxy-1-[[4-(ethoxycarbonyl)phenyllmethyl]-
etil} -9-octadecenamide )-18).To a stirred solution of oleic acid
(741 mg, 2.62 mmol) in DMF (10 mL) was added at© HOBt

129.21, 129.58, 130.24, 133.25, 136.69, 143.60, 156.74, 156.78,(466 mg, 2.76 mmol) and EDC (529 mg, 2.76 mmol). The mixture

162.27. Anal. (QlH25N05) C, H, N.
(R)-N-Boc-4-(4-hydroxybenzoyl)phenylalaninol (R)-14b). The

was stirred for 15 min at OC and for 1 h aroom temperature,
then a solution of $-17 (883 mg, 3.16 mmol) in DMF (10 mL)

title compound was prepared following the same procedure that and EtN (0.44 mL, 3.16 mmol) was added, and the mixture was

was used for the synthesis of th®-nantiomer. Yield 99%; mp
213-215°C; [a]p +32° (CHClg/MeOH = 1/1, ¢ 1.0). Anal. (GHas
NOs) C, H, N.

(9)-4-(4-Hydroxybenzoyl)phenylalaninol Hydrochloride ((S)-
15b). The title compound was prepared following the same
procedure that was used for the synthesisS)flba

(R)-4-(4-Hydroxybenzoyl)phenylalaninol Hydrochloride ([R)-
15b). The title compound was prepared following the same
procedure that was used for the synthesisR){15a.

(2)-N-{ (19)-2-Hydroxy-1-[[4-(4-hydroxybenzoyl)phenyllmeth-
yletil }-9-octadecenamide (1b)The title compound was prepared
from (9§-15b, following the same procedure that was used for the
synthesis ofla. Yield 65%; mp 115-116°C; [o]p —14°; IR: 3302,
3145, 2923, 1645, 1602, 1541, 1318, 1297, 1168, 1044"cHdl
NMR (300 MHz)6: 0.87 (3H, t,J = 6.6 Hz), 1.26 (20H, m), 1.57
(2H, m), 1.98 (4H, m), 2.17 (2H, §§ = 7.2 Hz), 2.49 (2H, m),
2.86-2.99 (2H, m), 3.55 (1H, dd] = 11.1, 4.5 Hz), 3.63 (1H, dd,
J= 3.9 Hz), 4.19 (1H, m), 5.265.38 (2H, m), 6.42 (1H, d] =
8.4 Hz), 6.87 (2H, dJ = 8.7 Hz), 7.29 (2H, dJ = 8.1 Hz), 7.62
(2H, d,J = 7.8 Hz), 7.68 (2H, dJ = 8.7 Hz); 13C NMR (75

MHz): 6 14.12, 22.70, 25.78, 27.19, 27.23, 29.16, 29.22, 29.27,

stirred overnight at room temperature. The mixture was diluted with
brine and extracted with AcOEt. The organic phase was washed
with 10% citric acid solution, saturated NaHg@nd brine, dried
(N&SQOy), and evaporated under vacuum. The residue (1.77 g) was
chromatographed on silica gel (55 g) using LLH/AcOEt= 1/1

as eluent to give 944 mg (74%) @)¢18as an oil. fi]p —17°; IR:

3435, 2928, 2856, 1711, 1658, 1509, 1465, 1280, 1207, 1188 cm
IH NMR (300 MHz) 6: 0.88 (3H, t,J = 6.6 Hz), 1.26 (20H, m),
1.38 (3H, t,J = 7.2 Hz), 1.52-1.59 (2H, m), 1.972.01 (4H, m),

2.13 (2H, t,J = 7.5 Hz), 2.87#3.00 (2H, m), 3.53 (1H, br s), 3.56
(1H, dd,J=11.1, 4.8 Hz), 3.64 (1H, dd,=11.1, 3.7 Hz), 4.16

4.22 (1H, m), 4.33 (2H, q) = 7.2 Hz), 5.28-5.39 (2H, m), 6.08

(1H, d,J=8.4 Hz), 7.30 (2H, dJ=8.1 Hz), 7.96 (2H, dJ=8.1

Hz). 13C NMR (75 MHz): ¢ 14.13, 14.33, 22.69, 25.74, 27.19,
27.24,29.15, 29.19, 29.28, 29.34, 29.54, 29.74, 29.78, 31.92, 36.81,
37.02, 52.38, 60.96, 63.62, 128.86, 129.28, 129.70, 129.81, 130.02,
143.38, 166.56, 173.83. Anal. {§14,0NO,) C, H, N.

(2)-N-{ (1R)-2-Hydroxy-1-[[4-(ethoxycarbonyl)phenyl]methyl]-
etil}-9-octadecenamide {)-18). The title compound was prepared
following the same procedure that was used for the synthesis of
(9-18. Yield 70%; [o]p +16°. Anal. (CoH4oNOy) C, H, N.
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(Z2)-N-{ (19)-2-Hydroxy-1-[(4-carboxyphenyl)methyl]etil} -9- (22 mg) was chromatographed on silica gel (900 mg) using
octadecenamide Acetate §)-19). To a stirred solution of$-18 CH.CI,/AcOEt = 1/1 as eluent to give 15 mg dfd as a white
(544 mg, 1.18 mmol) in THF/KD = 5/1 (19.5 mL) was added a  solid. Mp 82-83 °C; [a]p —5 °C; IR: 3436, 2928, 1660, 1606,

1 N LiOH solution (1.8 mL) dropwise at room temperature. The 1507, 1465, 1234 cri; *H NMR (300 MHz)6: 0.88 (3H, t,J =
mixture was stirred overnight at 3C, acidified to pH 4 with 2 N 6.6 Hz), 1.26 (20H, m), 1.54 (2H, m), 2.00 (4H, m), 2.14 (2H] t,
HCI, and extracted with AcOEt. The organic phase was washed = 7.5 Hz), 2.52 (1H, br s), 2.96 (2H, d,= 6.6 Hz), 3.573.69
twice with brine, dried (Ng50y), and evaporated under vacuum. (2H, m), 4.22 (1H, m), 4.69 (2H, s), 5.2%.40 (2H, m), 5.91 (1H,
The residue of the crude hydroxy acid (541 mg, 100%) was d,J= 6.6 Hz), 7.37 (2H, dJ = 7.9 Hz), 7.89 (2H, dJ = 7.9 Hz);
dissolved in anhydrous pyridine (9.3 mL), and acetic anhydride 13C NMR (75 MHz): ¢ 14.12, 22.69, 25.70, 27.19, 27.25, 29.15,
(0.52 mL, 5.5 mmol) was added, and the solution was stirred for 4 29.19, 29.27, 29.34, 29.54, 29.73, 29.78, 31.92, 36.82, 37.14, 45.86,
h at room temperature. The mixture was poured into ice/water, and52.26, 63.77, 128.90, 129.70, 129.82, 130.07, 132.76, 144.86,
the resulting suspension was stirred for 30 min at room temperature173.74, 190.74. Anal. (£H4CINO3) C, H, N.

and extracted with AcOEt. The organic phase was washed with 2 (19-N-Boc-1-amino-3-azo-1{[(4-hydroxyphenyl)methyl]pro-

N HCl and brine until neutral, dried (N&0y), and evaporated under  pan-2-ong ((S)-22). To a solution of §-21 (737 mg, 2.6 mmol)
vacuum. The residue (560 mg) was chromatographed on silica gelin anhydrous THF (9 mL) were addédbutyl chloroformate (0.38

(17 g) using CHCI,/AcOEt= 7/3 as eluent to give 363 mg (65%) mL, 2.9 mmol) and BN (0.75 mL, 5.3 mmol) at-15 °C under a

of (§-19as a colorless oil.dlp —3°; IR: 3439, 2928, 2856, 1736,  nitrogen atmosphere, and the mixture was stirred for 30 min at
1693, 1666, 1508, 1235, 1203, 1042 ¢m'H NMR (300 MHz) room temperature. An ethereal solution of diazomethane (24 mL,
0: 0.88 (3H, t,J = 6.6 Hz), 1.26 (20H, m), 1.551.59 (2H, m), ca. 12 mmol) was added, and after stirring for a further 2 h, the

1.97-2.01 (4H, m), 2.11 (3H, s), 2.16 (2H,3,= 7.2 Hz), 2.86- solvent was evaporated under vacuum, and the residue was diluted
3.00 (2H, m), 4.05 (1H, dd] = 11.4, 4.2 Hz), 4.13 (1H, dd = with saturated NaHC@and extracted with EO. The organic phase
11.4, 5.6 Hz), 4.51 (1H, m), 5.28.39 (2H, m), 5.75 (1H, ) = was washed two times with brine, dried @$&;), and evaporated

8.7 Hz), 7.31 (2H, dJ = 8.1 Hz), 8.04 (2H, dJ = 8.1 Hz);*C under vacuum. Chromatography of the residue (961 mg) on silica
NMR (75 MHz): 6 14.12, 20.84, 22.69, 25.64, 27.16, 27.22, 29.13, gel (30 g) using hexane/AcOEt 6/4 as eluent affordedS[-22
29.25, 29.32, 29.53, 29.72, 29.77, 31.90, 36.77, 37.65, 49.32, 64.87 (544 mg, 68%) as a white solid. Mp 13233 °C (lit.26 136-137
128.16, 129.35, 129.73, 130.00, 130.50, 143.27, 170.97, 171.19,°C); [a]p +12°; IR (KBr): 3369, 3074, 2123, 1676, 1607, 1591,
173.17. Anal. (GH47NOs) C, H, N. 1526, 1453, 1339, 1253, 1172 cfn'H NMR (300 MHz)6: 1.42
(2)-N-{ (1R)-2-Hydroxy-1-[(4-carboxyphenyl)methyl]etil} -9- (9H, s), 2.93 (2H, d) = 6.6 Hz), 4.36 (1H, m), 5.22 (2H, m), 6.49

octadecenamide Acetate R)-19). The title compound was pre-  (1H, s), 6.75 (2H, dJ = 8.4 Hz), 7.01 (2H, dJ = 8.4 Hz);13C
pared following the same procedure that was used for the synthesislNMR (75 MHz): ¢ 28.32, 37.87, 54.81, 58.66, 80.45, 115.62,

of (9-19. Yield 57%; [o]p +4°. Anal. (GsoHagNO,) C, H, N. 126.69, 130.48, 155.20, 155.41, 193.77. AnalskGoNs0,) C, H,
(2)-N-{ (19)-2-Hydroxy-1-[[4-(2-diazoacetyl)phenyl]methyl]- N.

etil}-9-octadecenamide (1cjTo a solution of §-19 (408 mg, 0.82 (1R)-N-Boc-1-amino-3-azo-1{[(4-hydroxyphenyl)methyl]pro-

mmol) in anhydrous CKCl, (7.6 mL) were added DMF (2@L, pan-2-ong ((R)-22). The title compound was prepared following

0.33 mmol) and oxalyl chloride (0.28 mL, 3.28 mmol) &t@under the same procedure that was used for the synthes®-@( Yield
stirring. The mixture was stirred fd. h at 0°C, evaporated under ~ 60%; mp 132-133°C; [a]p —14°. Anal. (CsH19N3O4) C, H, N.
vacuum at room temperature, redissolved in DMF (7.6 mL), and  (19-1-Amino-3-chloro-1-[(4-hydroxyphenyl)methyl]propan-
treated with E4N (0.34 mL, 2.46 mmol) atha 2 Methereal solution 2-one Hydrochloride ((S)-23). (§-22 (507 mg, 1.66 mmol) was
of MesSICHN; (1.23 mL) at 0°C. The mixture was stirred for 5 h dissolved in a 0.6 M solution of HCI in AcOEt (18 mL). The
at 0°C and then partitioned between brine and AcOEt. The organic reaction mixture was stirred for 48 h at room temperature. The
phase was washed twice with brine, dried {8i@;), and evaporated resulting precipitate was filtered off, washed with anhydrous diethyl
under vacuum. The residue (478 mg) was chromatographed on silicaether, and dried under vacuum to gi&-23 (331 mg, 80%), which
gel (16 g) with CHCI,/AcOEt= 9/1 as eluent to give 56 mg (13%) was used in the next step without further purification.
of (9-20. Intermediate $-20 was dissolved in THF/KD = 5/1 (2 (1R)-1-Amino-3-chloro-1-[(4-hydroxyphenyl)methyl]propan-
mL), ard a 1 NLiOH solution (0.24 mL) was added under stirring  2-one Hydrochloride ((R)-23). The title compound was prepared
at 0 °C. The mixture was stirred at @C for 3.5 h, diluted with from (R)-22 following the same procedure that was used for the
water, and extracted with AcOEt. The organic phase was washedsynthesis of §-enantiomer. Yield 76%.
with brine, dried (NaSQy), and evaporated under vacuum. The (2)-N-{(19)-3-Chloro-1-[(4-hydroxyphenyl)methyl]propan-2-
residue (54 mg) was chromatographed on silica gel (16 g) with one}-9-octadecenamide (3a)To a stirred solution of oleic acid
CH,CI,/AcOEt = 1/1 as eluent to give 24 mg (68%) &t as a (374 mg, 1.32 mmol) in anhydrous THF (7 mL) were addédtyl
white solid. Mp 72-74°C; [a]p —28°; IR: 3437, 2928, 2110, 1659,  chloroformate (0.17 mL, 1.32 mmol) aiimethylmorpholine (0.29
1619, 1508, 1465, 1363, 1236 cinH NMR (300 MHz)6: 0.88 mL, 2.64 mmol) at-15 °C under a nitrogen atmosphere. After 15
(3H, t,J = 6.7 Hz), 1.26 (20H, m), 1.55 (2H, m), 2.00 (4H, m), min, a solution of §-23 (331 mg, 1.32 mmol) in DMF (1 mL)
2.13 (2H, t,J = 6.6 Hz), 2.873.00 (2H, m), 3.54 (1H, dd) = was added, and the mixture was stirred for 24 h at room
10.9, 4.3 Hz), 3.62 (1H, dd,= 10.9, 3.6 Hz), 4.18 (1H, m), 5.28 temperature. The reaction mixture was diluted with water and
5.39 (2H, m), 5.94 (1H, s), 6.19 (1H, d= 8.1 Hz), 7.31 (2H, d, extracted with AcOEt. The organic phase was dried,8@) and
J = 8.4 Hz), 7.67 (2H, dJ = 8.1 Hz); 3C NMR (75 MHz): 6 evaporated under vacuum. The residue (734 mg) was chromato-
14.12, 22.69, 25.74, 27.19, 27.24, 29.17, 29.20, 29.30, 29.33, 29.53graphed on silica gel (29 g) using hexane/AcGES8/2 as eluent
29.75, 29.77, 31.91, 36.78, 36.97, 52.33, 54.28, 63.45, 126.96,to0 provide3a (550 mg, 87%) as a white solid. Mp 891 °C; [o]p
129.62, 129.69, 130.04, 134.96, 143.58, 173.81, 186.21. Anal. +26°; IR (KBr): 3369, 2921, 2852, 1735, 1611, 1515, 1268, 1202
(CagHasN303) C, H, N. cm™%; 'H NMR (300 MHz)d: 0.87 (3H, t,J = 6.8 Hz), 1.26 (20H,
(Z2)-N-{ (1R)-2-Hydroxy-1-[[4-(2-diazoacetyl)phenyl]methyl]- m), 1.57 (2H, m), 2.00 (4H, m), 2.16 (2H,3,= 7.6 Hz), 2.96-
etil}-9-octadecenamide (2c)The title compound was prepared 3.04 (2H, m), 3.96 (1H, dJ = 16.2 Hz), 4.14 (1H, dJ = 16.2
following the same procedure that was used for the synthesis of Hz), 4.92-4.99 (1H, m), 5.285.40 (2H, m), 6.08 (1H, ] =7.6
1c. Overall yield 8%; mp 7274 °C; [a]p +27°. Anal. (GgHasN303) Hz), 6.30 (1H, brs), 6.77 (2H, d,= 8.4 Hz), 7.00 (2H, dJ=8.4
C, H, N. Hz); C NMR (75 MHz): 6 14.13, 22.69, 25.49, 27.17, 27.23,
(2)-N-{(19)-2-Hydroxy-1-[[4-(2-chloroacetyl)phenyllmethyl]- 29.10, 29.13, 29.19, 29.33, 29.53, 29.71, 29.77, 31.91, 36.30, 36.98,
etil}-9-octadecenamide (1d)To a solution oflc (21 mg, 0.04 47.59, 57.26, 115.97, 126.56, 129.73, 130.05, 130.19, 155.67,
mmol) in AcOEt (1 mL) was added a saturated solution of 173.76, 201.33. Anal. (§H4,CINO3) C, H, N.
anhydrous HCI in AcOEt (2&L). The mixture was stirred at room (2)-N-{(1R)-3-Chloro-1-[(4-hydroxyphenyl)methyl]propan-2-
temperature fol h and then evaporated under vacuum. The residue one}-9-octadecenamide (4a)The title compound was prepared
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from oleic acid andR)-23, following the same procedure that was

used for the synthesis of th&{enantiomer. Yield 79%; mp 86

87 °C; [a]p —27°. Anal. (GgH44CINO3) C, H, N.
(Z2)-N-{(19)-3-lodo-1-[(4-hydroxyphenyl)methyl]propan-2-

one}-9-octadecenamide (3b)A mixture of 3a (300 mg, 0.63

mmol) and Nal (900 mg, 6.3 mmol) in acetone (6 mL) was stirred

for 16 h at room temperature. The mixture was diluted with water

Schiano Moriello et al.

26.11, 26.32, 26.55, 29.15, 29.48, 29.67, 29.71, 30.07, 31.11, 33.19,
62.54, 63.55, 67.89, 80.39, 80.41, 99.00. Anahgkles0sSi) C, H,
N.

(2)-1-[(t-Butyldimethylsilyl)oxy]-18-[2-(tetrahydropyranyl)-
oxy]-9-octadecene (29)To a stirred solution of Ni(OAg)4H,O
(77 mg, 0.3 mmol) in 95% EtOH (5.2 mLR 1 M solution of
NaBH, in 95% EtOH (0.3 mL) was added at room temperature

and extracted with AcOEt. The organic phase was washed twice under nitrogen. To the suspension of the in situ generated catalyst,

with water, dried (Ng&SOy), and evaporated under vacuum. The

a solution 0f28 (1.21 g, 2.5 mmol) in 95% EtOH (10 mL) was

residue (448 mg) was chromatographed on silica gel (14 g, hexane/added after 30 min. The mixture was hydrogenated at room

AcOEt = 9/1) to provide3b (218 mg, 61%) as a white solid. Mp
87—89 °C; [a]p +19°; IR (KBr): 3358, 2922, 2851, 1723, 1610,
1540, 1513, 1325, 1266, 1217 cinH NMR (300 MHz)6: 0.88
(3H, t,J = 6.8 Hz), 1.26 (20H, m), 1.58 (2H, m), 2.00 (4H, m),
2.18 (2H, t,J = 7.2 Hz), 3.06-3.03 (2H, m), 3.74 (1H, dJ =
10.8 Hz), 3.78 (1H, dJ = 10.8 Hz), 5.08 (1H, m), 5.335.36
(2H, m), 6.08 (1H, dJ = 7.2 Hz), 6.28 (1H, br s), 6.78 (2H, d,
= 8.4 Hz), 7.02 (2H, dJ = 8.4 Hz);13C NMR (75 MHz): ¢ 4.40,

temperature fo2 h under atmospheric pressure, then filtered through
a Celite pad, and evaporated under vacuum to afford 1.18 g (97%)
of 29 as a colorless liquidtH NMR (300 MHz,)6: 0.04 (6H, s),

0.89 (9H, s), 1.251.85 (30H, m), 1.982.02 (4H, m), 3.37 (1H,

td, J = 9.9, 6.6 Hz), 3.49 (1H, m), 3.59 (2H,3,= 6.6 Hz), 3.73

(1H, td,J = 9.9, 6.6 Hz), 3.87 (1H, m), 4.57 (1H, m), 5.34 (1H,
m); 13C NMR (75 MHz, CDC}): 6 —4.84, 18.73, 20.06, 25.88,
26.16, 26.34, 26.60, 27.56, 29.61, 29.77, 29.84, 30.10, 31.14, 33.23,

14.13, 22.69, 25.49, 27.18, 27.24, 29.11, 29.14, 29.21, 29.34, 29.5462.58, 63.59, 67.94, 99.04, 130.03. Anal dds0:Si) C, H, N.

29.71, 29.78, 31.91, 36.44, 37.72, 57.01, 115.90, 129.54, 129.73,

130.05, 130.23, 155.42, 173.34, 201.71. Anabglz4INO3) C, H,
N.

(2)-N-{(1R)-3-lodo-1-[(4-hydroxyphenyl)methyl]propan-2-
one}-9-octadecenamide (4b)The title compound was prepared
from 4a following the same procedure that was used for the
synthesis of the§)-enantiomer. Yield 55%; mp 8638 °C; [a]p
—18°. Anal. (GgH4NO3) C, H, N.

(2)-N-{(19)-3-(2,6-Dichlorobenzoyloxy)-1-[(4-hydroxyphenyl)-
methyl]propan-2-one} -9-octadecenamide (3c)A mixture of 3b
(66 mg, 0.114 mmol) and KF (13 mg, 0.23 mmol) in DMF (0.5
mL) was stirred for 1 min at room temperature. 2,6-Dichlorobenzoic

(2)-1-Hydroxy-18-[2-(tetrahydropyranyl)oxy]-9-octadecene (30).
Compound29 (1.18 g, 2.4 mmol) was treated under stirring with
a 1 M solution ofN-tetrabutylammonium fluoride in THF (12.2
mL) for 2 h atroom temperature under nitrogen. The solution was
concentrated and partitioned between AcOEt and water. The organic
phase was washed with brine, dried {8@,), and evaporated under
vacuum. The residue (1.50 g) was chromatographed on silica gel
(45 g) using CHCI,/AcOEt= 95/5 as eluent to give 0.83 g (92%)
of 30 as a colorless liquidiH NMR (300 MHz) §: 1.24-1.84
(30H, m), 1.972.01 (4H, m), 3.37 (1H, td] = 9.9, 6.6 Hz), 3.49
(1H, m), 3.61 (2H, tJ = 6.6 Hz), 3.72 (1H, td) = 9.9, 6.6 Hz),
3.86 (1H, m), 4.57 (1H, m), 5.33 (1H, M¥C NMR (75 MHz): ¢

acid (44 mg, 0.23 mmol) was then added and stirring was continued 20.03, 25.84, 26.11, 26.57, 27.53, 29.57, 29.81, 30.07, 31.11, 33.13,
for 16 h at room temperature. The mixture was partitioned between 62.61, 63.23, 67.98, 99.06, 130.05. Analo4d4405) C, H, N.

water and AcOEt. The organic phase was washed twice with water,

dried (N&SQy), and evaporated under vacuum. The residue (103
mg) was chromatographed on silica gel (3 g, hexane/AcOBf2

as eluent) to provid&c (52 mg, 72%) as an oil.of]p +23°; IR
(CHCI): 3424, 3011, 2928, 2855, 1737, 1667, 1515, 1434, 1264,
1206 cm; *H NMR (300 MHz)6: 0.87 (3H, t,J = 6.7 Hz), 1.26
(20H, m), 1.56 (2H, m), 2.00 (4H, m), 2.18 (2H,X= 7.2 Hz),
2.97 (1H, ddJ = 14.0, 6.8 Hz), 3.11 (1H, dd] = 14.0, 6.8 Hz),
4.92 (2H, m), 5.00 (1H, m), 5.325.35 (2H, m), 6.17 (1H, dJ =

7.6 Hz), 6.74 (2H, dJ = 7.6 Hz), 7.02 (2H, dJ = 7.6 Hz), 7.33
(3H, m);13C NMR (75 MHz): 6 14.13, 22.70, 25.52, 27.21, 27.26,

(2)-18-[2-(Tetrahydropyranyl)oxy]-9-octadecenoic Acid Meth-
yl Ester (31). A mixture of 30 (605 mg, 1.64 mmol) and pyridinium
dichromate (3.70 g, 9.84 mmol) in DMF (33 mL) was stirred at
room temperature for 48 h and then was partitioned between AcOEt
and water. The organic phase was washed three times with brine,
dried (Na&SQOy), and evaporated under vacuum. The residue (657
mg) was treated with an excess of an ethereal solution of
diazomethane at 8C for 45 min. The ether was evaporated under
vacuum and the residue (663 mg) was chromatographed on silica
gel (15 g) with CHCI, as eluent to give 553 mg (85%) 8f. as a
colorless oillH NMR (300 MHz)6: 1.22-1.81 (28H, m), 1.9%

29.13,29.17, 29.18, 29.33, 29.55, 29.73, 29.79, 31.92, 36.42, 56.70,1.99 (4H, m), 2.27 (2H, t} = 7.5 Hz), 3.35 (1H, tdJ = 9.9, 6.6
68.07, 115.86, 126.72, 128.06, 129.79, 129.97, 130.04, 131.42,Hz), 3.47 (1H, m), 3.64 (3H, s), 3.70 (1H, td,= 9.9, 6.6 Hz),

132.26, 132.29, 155.59, 164.00, 173.66, 201.38. AnatH&Cl,-
NOs) C, H, N.

(2)-N-{ (1R)-3-(2,6-Dichlorobenzoyloxy)-1-[(4-hydroxyphenyl-
)methyl]propan-2-one} -9-octadecenamide (4c)The title com-
pound was prepared frodb following the same procedure that
was used for the synthesis 8t. Yield 61%; [o]p —24°. Anal.
(CssH47CIoNOs) C, H, N.

1-[(t-Butyldimethylsilyl)oxy]-18-[2-(tetrahydropyranyl)oxy]-
9-octadecyne (28)To a stirred solution 02728 (1.19 g, 5 mmol)
in anhydrous THF (10 mL), a solution of 1.2 MBuLi in hexane
(5 mL, 6 mmol) was added dropwise a5 °C under nitrogen.
After the mixture was stirred for 10 min at25 °C, anhydrous
hexamethylphosporamide (10 mL) was added, followed by a
dropwise addition of a solution 0257 (1.62 g, 5 mmol) in
anhydrous THF (10 mL). The mixture was maintained-a5 °C
for an additional 2 h, then stirred overnight at room temperature,
and poured into ice/water (50 mL). Extraction with AcOEt, followed
by three washings with brine, drying (b&0,), and evaporation

3.84 (1H, m), 4.55 (1H, m), 5.31 (2H, mPC NMR (75 MHz): ¢
19.67, 24.91, 25.49, 26.21, 27.12, 27.17, 29.08, 29.11, 29.22, 29.45,
29.64, 29.71, 30.75, 34.04, 51.31, 62.20, 67.55, 98.65, 129.53,
129.70, 173.95. Anal. (£H4404) C, H, N.
(2)-18-Hydroxy-9-octadecenoic Acid Methyl Ester (32).A
solution of 31 (1.05 g, 2.65 mmol) and pyridiniunp-toluene-
sulfonate (67 mg, 0.27 mmol) in EtOH (22 mL) was stirred
overnight at 55°C. The solvent was evaporated under vacuum,
and the residue was filtered through a short pad of silica gel using
CH.CI, as the eluent to give 797 mg (96%) 82 as a colorless
oil. '"H NMR (300 MHz) ¢: 1.30 (18H, m), 1.521.64 (4H, m),
1.93 (1H, brs), 1.982.02 (4H, m), 2.30 (2H, t) = 7.5 Hz), 3.62
(2H, t, J = 6.6 Hz), 3.66 (3H, s), 5.34 (2H, m}3C NMR (75
MHz): 6 24.91, 25.74, 27.12, 27.15, 29.04, 29.09, 29.11, 29.18,
29.39, 29.46, 29.63, 29.69, 32.75, 34.04, 51.36, 62.82, 129.56,
129.69, 174.07. Anal. (fgH3¢03) C, H, N.
(2)-18-Bromo-9-octadecenoic Acid Methyl Ester (33)To a
solution 0f32 (797 mg, 2.55 mmol) in anhydrous GEl, (28 mL)

under vacuum afforded a residue (2.51 g) that was chromatographedvere added at 6C CBr, (1.11 g, 3.34 mmol) and PRI{938 mg,

on silica gel (100 g) using hexane/AcOEt97/3 as eluent to give
1.95 g (81%) of28 as a colorless liquidtH NMR (300 MHz) ¢:
0.03 (3H, s), 0.87 (9H, s), 1.281.87 (30H, m), 2.11 (4H, t) =
6.9 Hz), 3.35 (1H, td) = 9.9, 6.6 Hz), 3.48 (1H, m), 3.57 (2H, t,
J = 6.6 Hz), 3.71 (1H, tdJ = 9.9, 6.6 Hz), 3.85 (1H, m), 4.55
(1H, m);13C NMR (75 MHz): 6 —4.88, 18.70, 19.10, 20.03, 25.86,

3.58 mmol), and the mixture was stirred at@© for 40 min. The
solution was concentrated under vacuum and partitioned between
AcOEt and water. The organic phase was washed with brine, dried
(Na;SQy), and evaporated under vacuum. The residue (1.97 g) was
chromatographed on silica gel (40 g) using hexane@}+= 6/4
as eluent to give 889 mg (94%) 8B as a colorless oitH NMR
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(300 MHz) &: 1.25-1.44 (18H, m), 1.591.64 (2H, m), 1.86-
1.90 (2H, m), 1.982.02 (4H, m), 3.40 (2H, t) = 6.9 Hz), 3.66
(3H, s), 5.34 (2H, m)13C NMR (75 MHz): 6 24.91, 27.13, 28.13,

28.70, 29.12, 29.28, 29.40, 29.64, 32.78, 33.87, 34.04, 51.32,

129.61, 173.93. Anal. ({gH3sBrO,) C, H, N.

(2)-N-{ (19)-2-Hydroxy-1-[(4-hydroxyphenyl)methyl]ethyl} -
18-bromo-9-octadecenamide (5a)lo a solution 0f33 (210 mg,
0.56 mmol) in THF/HO = 5/1 (9.4 mL) a 1 Maqueous solution
of LIOH (0.94 mL) was added, and the mixture was stirred
overnight at room temperature. The solution was acidified to pH
4—5 with 2 N HCI and extracted with AcOEt. The organic phase
was washed with water until neutral, dried gS&), and evaporated
under vacuum. To a stirred solution of the residue of #el1@-
bromo-9-octadecenoic aci@4) (202 mg, 0.56 mmol) in DMF (3
mL), a solution oft-tyrosinol (127 mg, 0.62 mmol) in DMF (2
mL) and DCC (129 mg, 0.62 mmol) were added. The mixture was
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(1H, br s), 4.11 (1H, m), 5.33 (2H, m), 6.26 (1H,H= 8.4 Hz),

6.72 (2H, d,J = 8.5 Hz), 6.98 (2H, dJ = 8.5 Hz), 8.17 (1H, br

s); 13C NMR (75 MHz): 6 17.05, 25.25, 25.70, 27.07, 27.14, 28.57,
28.65, 29.01, 29.09, 29.17, 29.57, 29.65, 36.13, 36.70, 52.91, 63.54,
115.37, 119.75, 128.45, 129.55, 129.67, 129.94, 154.99, 162.44,
174.28. Anal. (Q8H44N203) C, H, N.

(2)-N-{ (1R)-2-Hydroxy-1-[(4-hydroxyphenyl)methyl]ethyl} -
18-cyano-9-octadecenamide (6¢)yhe title compound was prepared
from 6a, following the same procedure that was used for the
synthesis of the§)-enantiomer. Yield 99%; mp 3436 °C; [a]p
+12°. Anal. (CQGH44N203) C, H, N.

Di-O-t-butyldiphenyilsilyl- L-tyrosinol (38). To a solution of
L-tyrosinol (1.52 g, 7.45 mmol) in Ci€l, (15 mL), EtN (4.36
mL, 31.29 mmol) and 4-(dimethylamino)pyridine (90.4 mg, 0.74
mmol) were added at room temperature. The reaction mixture was
stirred for 30 min at room temperature, and then upon cooling at

stirred overnight at room temperature and then partitioned between—4 °C, t-butyldiphenyl chloride (5.4 mL, 20.86 mmol, 2.8 eq) was

AcOEt and brine. The organic phase was washet wi2 NHCI,
water, saturated NaHGQand water until neutral, dried (NaQy),

added dropwise. An immediate precipitate was formed, and the
reaction was stirred for 16 h at 2&. Upon cooling at CC and

and evaporated under vacuum. The residue (375 mg) was chro-dilution with CH,Cl, (45 mL), the reaction mixture was quenched

matographed on silica gel using @El,/AcCOEt= 6/4 as eluent to
give 118 mg (82%) oba as a white solid. Mp 6365 °C; [a]p
—13° (CHCl;, ¢ 1.0); IR (CHC}): 3432, 3343, 2929, 2855, 1652,
1614, 1513, 1464, 1242, 1194, 1172 ¢m*H NMR (300 MHz,
CDCl) ¢: 1.25-1.55 (20H, m), 1.86-1.89 (2H, m), 1.99 (4H,
m), 2.14 (2H, tJ = 7.5 Hz), 2.66-2.80 (2H, m), 3.40 (2H, t) =

6.9 Hz), 3.52 (1H, ddJ = 11.1, 5.1 Hz), 3.62 (1H, dd] = 11.1,
3.6 Hz), 3.91 (1H, br s), 4.12 (1H, br s), 5.33 (2H, m), 6.06 (1H,
d,J=7.3Hz), 6.72 (2H, dJ = 8.2 Hz), 6.98 (2H, dJ = 8.2 Hz),
8.14 (1H, br s)13C NMR (75 MHz, CDC}): 6 25.70, 27.16, 28.12,

with ice/water (15 mL) and then acidified with 5% HCI (10 mL).
After stirring for 15 min and the addition of a saturated,8@;
solution (10 mL), the aqueous layer was separated and extracted
with CH,Cl; (3 x 50 mL). The combined organic extracts were
dried (MgSQ), filtered, and evaporated under vacuum. The residue
(375 mg) was chromatographed on silica gel usingCIMCHs-

OH = 95/5 as eluent to give 4.03 g (84%) 88 as a pale-yellow

oil. IR: 3071, 3053, 2931, 2857, 1608, 1589, 1508, 1472, 1427,
1390, 1361, 1254, 1189, 1172, 1111, 1007, 998, 918, 821, 740,
699 cnm!; MS (FAB+, NBA) m/z: 645 [M + H*], 567 [M — Ph];

28.69, 29.12, 29.21, 29.65, 32.78, 34.01, 36.22, 36.77, 52.94, 63.791H NMR (300 MHz) §: 1.06 (9H, s), 1.10 (9H, s), 2.44 (1H, dd,

115.43, 128.49, 129.63, 129.65, 129.94, 154.91, 174.25. Anal.

(Cz7H44BI’N03) C, H, N.
(2)-N-{ (1R)-2-Hydroxy-1-[(4-hydroxyphenyl)methyl]ethyl} -
18-bromo-9-octadecenamide (6a)The title compound was pre-

J=18.2,13.5 Hz), 2.66 (1H, dd, = 5.4, 13.5 Hz), 2.72 (2H, br s),
3.00-3.11 (1H, m), 3.49 (1H, dd] = 6.4, 9.9 Hz), 3.60 (1H, dd,
J=4.4,9.9 Hz), 6.67 (2H, dJ = 8.4 Hz), 6.87 (2H, dJ = 8.4
Hz), 7.30-7.50 (12H, m), 7.66-7.68 (4H, m), 7.687.75 (4H, m);

pared following the same procedure that was used for the synthesis'3C NMR (75 MHz): ¢ 19.17, 19.34, 26.47, 26.82, 39.00, 54.14,

of the (§-enantiomer. Yield 74%; mp 6365 °C; [a]p +13°. Anal.
(C27H44BrN03) C, H, N.

(2)-N-{ (19)-2-Hydroxy-1-[(4-hydroxyphenyl)methyl]ethyl} -
18-iodo-9-octadecenamide (5b)A solution of 5a (102 mg, 0.2
mmol) and Nal (150 mg, 1 mmol) in acetone (2 mL) was stirred
overnight at room temperature, diluted with water, and extracted
with AcOEt. The organic phase was dried ¢S&) and evaporated
under vacuum to give 110 mg (99%) b as a white solid. Mp
67—68°C; [o]p —14°; IR (CHCls): 3433, 3345, 2928, 2855, 1654,
1514, 1465, 1234, 1199, 1172 cin*H NMR (300 MHz)6: 1.25-
1.54 (20H, m), 1.76:1.85 (2H, m), 1.99 (4H, m), 2.13 (2H,3,=
7.5 Hz), 2.65-2.78 (2H, m), 3.17 (2H, tJ = 6.9 Hz), 3.51 (1H,
dd,J =11.1, 5.1 Hz), 3.60 (1H, ddl = 11.1, 3.6 Hz), 3.80 (1H,
brs), 4.11 (1H, br s), 5.33 (2H, m), 6.19 (1H,XJ 7.8 Hz), 6.71
(2H, d,J = 8.1 Hz), 6.97 (2H, dJ = 8.1 Hz), 8.09 (1H, br s):3C
NMR (75 MHz): ¢ 7.35, 25.69, 27.15, 28.44, 29.11, 29.20, 29.25,

67.59, 119.54, 127.61, 129.59, 129.74, 129.80, 130.97, 132.93,
133.32 135.41, 153.94. Anal. {E14sNO;Si;) C, H, N.
(2)-N-[(19)-2-[[(1,1-Dimethylethyl)diphenylsilylJoxy]-1-[[4-
[[(1,1-dimethylethyl)diphenylsilylJoxy]phenyl]methyl]ethyl]-12-
[(tetrahydro-2H-pyran-2-yl)oxy]-9-dodecenamide (39)A 0.5 M
aqueous solution of LiOH (0.5M, 3.84 mL) was added dropwise
to a stirred solution of est&7%2 (200 mg, 0.64 mmol) in THF (6.4
mL) at 0 °C under argon. The ice bath was removed, and the
mixture was stirred fo3 h at 30°C. Upon cooling at C°C, the
reaction was quenched Wit M NaHSQ (1.92 mL). The pH was
adjusted to 56. The solution was extracted with AcOEt. The
organic phase was washed with brine, dried (MgSCand
evaporated under vacuum to give 204 mg (100%) of the carboxylic
acid as a colorless liquid, which was used in the subsequent step
without further purification. IR: 33722460 (br), 3007, 2925, 2854,
3078, 1708, 1440, 1410, 1352, 1260, 1200, 1183, 1136, 1119, 1075,

29.62, 30.42, 33.48, 36.19, 36.75, 52.89, 63.60, 115.41, 128.44,1031, 984, 922, 905, 869, 814, 725 ¢cintH NMR (300 MHz) 6:

129.60, 129.63, 129.93, 154.90, 174.33. AnabKGJNO3) C, H,
N.

(2)-N-{ (1R)-2-Hydroxy-1-[(4-hydroxyphenyl)methyl]ethyl} -
18-iodo-9-octadecenamide (6b)-he title compound was prepared
from 6a following the same procedure that was used for the
synthesis of the§)-enantiomer. Yield 99%; mp 6768 °C; [a]p
+14°. Anal. (G7H4INO3) C, H, N.

(2)-N-{ (19)-2-Hydroxy-1-[(4-hydroxyphenyl)methyl]ethyl} -
18-cyano-9-octadecenamide (5cA solution of 5a (102 mg, 0.2
mmol) and KCN (26 mg, 0.4 mmol) in DMSO (2 mL) was stirred
overnight at room temperature, diluted with water, and extracted
with ACOEt. The organic phase was washed twice with water, dried
(Na;SOy), and evaporated under vacuum to give 91 mg (100%) of
5cas a white solid. Mp 3436 °C; [a]p —12°; IR (CHCl): 3433,
3345, 2929, 2856, 2247, 1654, 1514, 1465, 1234, 1172,cHl
NMR (300 MHz)¢: 1.23-1.69 (22H, m), 1.99 (4H, m), 2.13 (2H,

t, J= 7.6 Hz), 2.33 (2H, tJ = 6.9 Hz), 2.66-2.79 (2H, m), 3.51
(1H, dd,J = 11.1, 5.1 Hz), 3.60 (1H, dd] = 11.1, 3.6 Hz), 3.90

1.23-1.41 (8H, m), 1.42-1.90 (8H, m), 1.952.09 (2H, m), 2.26-

2.30 (2H, m), 2.36-2.40 (2H, m), 3.32-3.43 (1H, m), 3.43-3.55

(1H, m), 3.65-3.75 (1H, m), 3.86-3.94 (1H, m), 4.53-4.64 (1H,

m), 5.29-5.49 (2H, m), 10.74 (1H, br s}*C NMR (75 MHz): ¢
19.46, 24.68, 25.39, 27.18, 27.87, 28.95, 29.01, 29.45, 30.61, 34.44,
62.16, 67.05, 98.63, 125.48 131.81, 179.80. To a solution of the
carboxylic acid (191 mg, 0.64 mmol) in GBN (3.8 mL) were
added N-methylmorpholine (141uL, 1.28 mmol) andi-butyl
chloroformate (11&L, 0.90 mmol) at—4 °C. After stirring for 60

min at —5 °C (thick white suspension), a solution 88 (494 mg,

0.77 mmol) in CHCN (2.0 mL) was cannulated. The resulting
mixture was stirred fol h atroom temperature, then diluted with
AcOEt (15 mL), and quenched with water (1 mL). The organic
layer was washed twice with brine. The combined aqueous phases
were extracted with AcCOEt. The combined organic extracts were
dried (MgSQ) and evaporated under vacuum. Chromatography of
the residue on silica gel using cyclohexane/AcGE99/1 to 90/

10 as eluent provided amid® (491 mg, 83%) as a colorless oil.
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IR: 3301, 3071, 2929, 2856, 1641, 1608, 1541, 1508, 1472, 1427, positive 468.4 (M+ 1), negative 466.7 (M- 1), MS2 positive=
1390, 1361, 1253, 1200, 1112, 1070, 1031, 997, 984, 919, 869,346 (M — PhCOO), 450.2 (M- H,0), 468.1 (M+ 1); IH NMR

821, 739 cm-1; MS (FAB-, NBA) m'z 947 [M + Na+], 923 [M
— H+], 867 [M — tBu], 841 [M + 2H+ — THP], 685 [M —
TBDPS];'H NMR (300 MHz)d: 1.05 (9H, s), 1.07 (9H, s), 1.20
1.30 (8H, m), 1.46-1.90 (8H, m), 1.952.06 (4H, m), 2.32 (2H,
q,J = 6.8 Hz), 2,74 (2H, dJ = 7.2 Hz), 3.33-3.43 (1H, m),
3.43-3.50 (1H, m), 3.56-3.57 (2H, m), 3.65-3.76 (1H, m), 3.86
3.90 (1H, m), 4.03-4.15 (1H, m), 4.544.62 (1H, m), 5.36-5.49
(2H, m), 5.54 (1H, dJ = 8.7 Hz), 6.61 (2H, dJ = 8.4 Hz), 6.85
(2H, d,J = 8.4 Hz), 7.26-7.43 (12H, m), 7.527.63 (4H, m),
7.64-7.72 (4H, m);13C NMR (75 MHz): 6 19.31, 19.39, 19.53,

(300 MHz)6: 1.43-1.10 (8H, m), 1.451.60 (2H, m), 1.952.05
(2H, m), 2.10 (2H, tJ = 7.5 Hz), 2.46-2.55 (2H, m), 2.622.85
(2H, m), 3.54 (1H, ddJ = 11.1, 5.2 Hz), 3.63 (1H, ddl = 11.1,
3.3 Hz), 4.00-4.20 (1H, m), 4.29 (2H, t) = 6.9 Hz), 5.35-5.60
(2H, m), 5.85-6.05 (1H, m), 6.73 (2H, dj = 8.1 Hz), 6.99 (2H,
d,J=8.1Hz), 7.40 (2H, t) = 7.3 Hz), 7.53 (1H, tt] = 1.3, 7.3
Hz), 8. 01 (2H, ddJ = 7.3, 1.3 Hz)13C NMR (75 MHz): 6 25.64,
26.94, 27.25, 29.00, 29.08, 29.46, 29.66, 36.18, 36.77, 53.07, 64.30,
64.59), 115.60, 124.22,128.34, 128.76, 129.56, 130.13, 130.28
132.95, 133.07, 155.25, 166.92, 174.38. AnakgtG,NOs) C, H,

25.44, 25.61, 26.50, 26.92, 27.26, 27.92, 29.06, 29.19, 29.56, 30.67 N.

36.27, 36.81, 51.33, 62.20, 63.49, 67.04, 98.67, 119.54, 125.53,

(2)-N-[(19)-2-Hydroxy-1-[(4-hydroxyphenyl)methyl]ethyl]-12-

127.64, 127.71, 129.78, 130.01, 130.32, 131.82, 133.02, 133.25,[(2-azido-5-iodo)benzoyloxy]-9-dodecenamide (8o a stirred

135.47, 154.05, 172.15. Anal. {§1;/NOsSi;) C, H, N.
(Z2)-N-[(19)-2-[[(1,1-Dimethylethyl)diphenylsilylJoxy]-1-[[4-
[[(1,1-dimethylethyl)diphenylsilylloxy]phenyllmethyl]ethyl]-12-
hydroxy-9-dodecenamide (40)A solution of p-toluenesulfonic
acid (1.2 mg, Gumol) in MeOH (1.0 mL) was added dropwise to
a stirred solution 089 (250 mg, 0.27 mmol) in MeOH (1.4 mL)
at 0 °C. The reaction mixture was stirred at 28 for 2.5 h,
concentrated under vacuum, and diluted withCEtThe mixture
was neutralized with a few drops of a saturated Nak€aution,
and the organic layer was washed with brine, dried (MgSénd

solution of DCC (37 mg, 17Zmol), DMAP (5 mg, 40umol), and
2-azido-5-iodobenzoic aciel (35 mg, 120umol) in CHCI, (0.9

mL) was added a solution @0 (60 mg, 72umol) in CHClI, (1.3

mL) at 0 °C. After stirring at room temperature for 15 h in the
dark, the mixture was diluted with GBI, and filtered through a
short pad of silica gel using cyclohexanefBt= 7/3 as eluent in

the dark. The residue was chromatographed on fluorisil (1.5 g) using
cyclohexane/BED = 95/5 to 50/50 as eluent to giv&(65.4 mg,
82%) as a colorless oil. M8&/z. (ESI >0) 1133.2 [M+ Na'];

IR: 3298, 3071, 2929, 2856, 2125, 2095, 1728, 1644, 1509, 1472,

evaporated under vacuum. The residue was chromatographed ori428, 1290, 1250, 1113, 1089, 920, 822°¢mH NMR (300 MHz)

silica gel using heptanes/AcOEt 7/3 as eluent to givd0 as a
colorless oil (205 mg, 51%). IR: 366100 (br), 3068, 3050,
2930, 2855, 1645, 1509, 1428, 1255, 1113, 921, 822 cMS
(FAB+, NBA) m/z. 840 [M], 763 [M — Ph], 627 [M— TBDPS],
569 [M — TBDPS — tBu]; 'H NMR (300 MHz)6: 1.06 (9H, s),
1.08 (9H, s), 1.181.39 (8H, m), 1.451.70 (3H, m), 1.952.10
(4H, m), 2.30 (2H, dd,J = 6.8, 13.5 Hz), 2.75 2H, dJ = 7.2
Hz), 3.53 (2H, dJ = 3.3 Hz), 3.61 (2H, tJ = 6.5 Hz), 4.04-4.16
(1H, m), 5.28-5.40 (1H, m), 5.4#5.62 (2H, m), 6.62 (2H, d] =
8.2 Hz), 6.86 (2H, dJ = 8.3 Hz), 7.26-7.45 (12H, m), 7.53
7.64 (4H, m), 7.647.73 (4H, m);33C NMR (75 MHz): 6 19.36,

8: 1.06 (9H s), 1.07 (9H, s), 1.151.38 (8H, m), 1.431.57 (2H,

m), 1.95-2.10 (4H, m), 2.48 (2H, ¢ = 6.9 Hz), 2.75 (2H, d,)

= 7.2 Hz), 3.53 (2H, dJ = 3.4 Hz), 4.03-4.15 (1H, m), 4.27
(2H, t,J = 6.7 Hz), 5.32-5.45 (1H, m), 5.455.55 (1H, m), 5.55

(1H, d,J = 8.9 Hz), 6.61 (2H, dJ = 8.5 Hz), 6.85 (2H, dJ = 8.5

Hz), 6.95 (1H, dJ = 8.5 Hz), 7.26-7.45 (12H, m), 7.5%+7.63

(4H, m), 7.63-7.72 (4H, m), 7.77 (1H, dd] = 2.1, 8.5 Hz), 8.11

(1H, d,J = 2.1 Hz);3C NMR (75 MHz): ¢ 19.35, 19.44, 25.65,
26.54, 26.83, 26.96, 27.34, 29.12, 29.24, 29.56, 29.67, 36.31, 36.85,
51.38, 63.51, 65.07, 87.33, 119.60, 121.75, 124.06, 127.69, 127.77,
129.83, 130.06, 130.34, 133.07, 133.20, 135.52, 139.98, 140.32,

19.45, 25.59, 26.54, 26.97, 27.25, 28.97, 29.12, 29.54, 29.69, 30.84141.71, 154.10, 163.68, 172.2& 1 M solution of N-tetrabuty-
36.31, 36.82,51.38, 62.31, 63.53, 119.60, 125.12, 127.69, 127,77 lammonium fluoride (TBAF) in THF (52%L) was added in the
129.83, 130.06 130.34, 133.07, 133.27, 135.52, 154.10, 172.24.dark to a solution of the 2-azido 5-iodobenzoate ester (58 mg,

Anal. (Q‘,3H59N04Si2) C, H, N.
(2)-N-[(19)-2-Hydroxy-1-[(4-hydroxyphenyl)methyl]ethyl]-12-
(benzoyloxy)-9-dodecenamide (7)A solution of DCC (29 mg,
142 umol), DMAP (4 mg, 32umol), 40 (54 mg, 64umol), and
benzoic acid (12 mg, 96mol) in CH,CI, (1.3 mL) was stirred for
16 h at room temperature. The mixture was diluted with,Clp

53 umol) in THF at 0°C. The mixture was stirred at T for 10
min, then at 20°C for 1 h, and evaporated under vacuum. The
residue was filtered through a short pad of silica gel using
CH,CI,/CH30OH = 98/2 as eluent. Evaporation under vacuum and
chromatography on silica gel of the filtrate with @&,/CH;OH

= 99/1 to 97/3 as eluent ga®(25.0 mg, 75%) as a pale yellow

filtered over silica gel, and concentrated in vacuo. The residue was0il. [a]p = +2.8 (¢ = 0.05, CHCly); IR: 3600-3100, 3017, 2927,

chromatographed on silica gel using heptanes/AcOE®/1 as
eluent to give Z)-N-[(19)-2-[[(1,1-dimethylethyl)diphenylsilylJoxy]-
1-[[4-[[(1,1-dimethylethyl)diphenylsilylJoxy]phenyl]methyl]ethyl]-

2855, 2125, 1717, 1642, 1539, 1515, 1475, 1380, 1295, 1240, 1132,
1089, 814 cm'; MS (electrospray): positive 657.1 (M- 23),
negative 633.3 (M- 1), MS2 positive= 502.3 (M — Nal); 629.2

12-(benzoyloxy)-9-dodecenamide (30.1 mg, 50%) as a colorless(M — Ny), 657.1 (M+ 23); *H NMR (300 MHz) 6: 1.05-1.43

oil. IR: 3400-3200, 3071, 2930, 2857, 1720, 1643, 1608, 1509,
1472, 1428, 1270, 1113, 1070, 998, 920, 822 EnMS (FAB+,
NBA) m'z 945 [M + HJ; H NMR (300 MHz) 8: 1.06 (9H, s),
1.08 (9H, s), 1.191.40 (8H, m), 1.451.57 (2H, m), 1.952.12
(4H, m), 2.50 (2H, qJ = 6.8 Hz), 2.76 (2H, dJ = 7.2 Hz), 3.54
(2H, d,J = 3.4 Hz), 4.05-4.17 (1H, m), 4.30 (2H, t) = 6.8 Hz),
5.35-5.53 (2H, m), 5.57 (1H, d] = 8.7 Hz), 6.62 (2H, d) = 8.4
Hz), 6.86 (2H, dJ = 8.4 Hz), 7.26-7.45 (14 H, m), 7.487.64
(5H, m), 7.65-7.73 (4H, m), 8.03 (2H, dJ = 7.2 Hz); 3C NMR

(75 MHz): 6 19.30, 19.40, 25.59, 26.50, 26.91, 27.27, 29.03, 29.16,

(8H, m), 1.45-1.60 (2H, m), 1.72 (1H, br s), 1.92.10 (2H m),
2.12 (2H, t,J = 7.4 Hz), 2.46-2.55 (2H, m), 2.66-2.85 (2H, m),

3.00 (1H, br s), 3.55 (1H, dd,= 10.8, 4.8 Hz), 3.65 (1H, dd =

10.8, 3.0 Hz), 4.054.20 (1H, m), 4.27 (2H, t} = 6.9 Hz), 5.306-

5.44 (1H, m), 5.455.60 (1H, m), 5.87 (1H, dJ = 7.6 Hz), 6.73

(d, 2H, d,J = 8.3 Hz), 6.95 (d, 1H, dJ = 8.5 Hz), 6.99 (d, 2H,

d, J = 8.3 Hz), 7.77 (1H, ddJ = 2.1, 8.5 Hz), 8.10 (1H, d) =

2.1 Hz);13C NMR (75 MHz): 6 25.64, 26.81, 27.28, 29.03, 29.11,
29.48, 36.19, 36.78, 53.07, 64.39, 65.17, 87.34, 115.60, 121.75,
123.96, 124.35, 128.85, 130.14, 133.31, 140.00, 140.32, 141.80,

29.50, 36.27, 36.80, 51.35, 63.49, 64.39, 119.55, 124.32, 127.64,155.12, 163.94, 174.33. Anal. £§135IN4Os) C, H, N.
127.72, 128.24, 129.50, 129.78, 130.00 130.30, 132.76, 132.88, Assay of AEA Cellular Reuptake. The effect of compounds

133.02, 135.47, 154.06, 166.52, 172.28 1 M solution of
N-tetrabutylammonium fluoride (TBAF) in THF (89L, 89 umol)
was added to a solution of the benzoate ester (28 mg,28d)

in THF (500uL) at 0 °C. The mixture was stirred for 5 min at 0
°C, then fa 1 h at 20°C, and evaporated under vacuum. The residue
was filtered on silica gel, using GBI,/CH;OH = 98/2 as eluent

to give7 (14 mg, 98%) as a colorless oitt]p = + 3.1 (¢ = 0.05,
CH,Cly); IR 3600-3080 (br), 1717, 1704 cni; MS (electrospray):

on the uptake of 'C]JAEA by rat basophilic leukemia (RBL-2H3)
cells was studied by using 2.M (10,000 cpm) of *CJAEA. Three
protocols were used. In the first case (protocol #1), a previously
described procedure was us€dhis consisted of incubating the
cells with F4C]AEA for 5 min at 37°C in the presence or absence
of varying concentrations of the inhibitors. In some cases, a 10
min preincubation of the cells with the inhibitors preceded the
addition of the radiolabeled substrate. The second protocol (protocol



Inhibitors of Anandamide Uptake

#2) consisted of preincubating RBL-2H3 cells at room temperature
(25 °C) for 60 min under normal laboratory lighting conditions
with nonphotoactivatable compounds. The preincubation was then
followed by 3 washes of the cells with a cell culture medium
containing 0.2% BSA, 2 washes with BSA-free culture medium,
and finally, by a 5 min incubation with!C]AEA in the absence

of inhibitors. The third protocol (protocol #3) consisted of prein-

Journal of Medicinal Chemistry, 2006, Vol. 49, N@331

(7) Sugiura, T.; Kondo, S.; Sukagawa, A.; Nakane, S.; Shinoda, A.; Itoh,
K. 2-Arachidonoylglycerol, a possible endogenous cannabinoid
receptor ligand in brairBiochem. Biophys. Res. Commuf95 215
89-97.

Glaser, S. T.; Abumrad, N. A.; Fatade, F.; Kaczocha, M.; Studholme,
K. M.; Deutsch, D. G. Evidence against the presence of an
anandamide transporteProc. Natl. Acad. Sci. U.S.&2003 100,
4269-4274.

®)

cubating rat C6 glioma cells at room temperature {@5for either (9) Ligresti, A.; Morera, E.; Van Der Stelt, M.; Monory, K.; Lutz, B.;
8 min in the presence of UV light (3500 nm, 125W) or for 8 Ortar, G.; Di Marzo, V. Further evidence for the existence of a
min in the dark with photoactivatable compounds. The preincuba- jpgggﬁ %g’éezsggf;;hze membrane transport of anandaiidenem.
tion was then f_ol_lowed b0y3washes of the ce_IIs with a cell culture (10) Fegley, D.; Kathuria, S.; Mercier, R.; Li, C.; Goutopoulos, A.:
medium containing 0.2% BSA, 2 washes with BSA-free culture Makriyannis, A.; Piomelli, D. Anandamide transport is independent
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