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Effective inhibitors of S-adenosylhomocysteine hydrolase hold promise towards becoming useful thera-
peutic agents. Since most efforts have focused on the development of nucleoside analog inhibitors, issues
regarding bioavailability and selectivity have been major challenges. Considering the marine sponge
metabolite ilimaquinone was found to be a competitive inhibitor of S-adenosylhomocysteine hydrolase,
new opportunities for developing selective new inhibitors of this enzyme have become available. Based
on the activities of various hybrid analogs, SAR studies, pharmacophore modeling, and computer docking
studies have lead to a predictive understanding of ilimaquinone’s S-adenosylhomocysteine hydrolase
inhibitory activities. These studies have allowed for the design and preparation of simplified structural
variants possessing new furanoside bioisosteres with 100-fold greater inhibitory activities than that of

© 2009 Published by Elsevier Ltd.

1. Introduction

S-Adenosylhomocysteine hydrolase (AdoHcy hydrolase; EC
3.3.1.1),! which reversibly hydrolyzes S-adenosylhomocysteine
(AdoHcy) to homocysteine and adenosine (Eq. 1), has been con-
sidered an attractive target for the design of antiviral, antipara-
sitic, antiarthritic, and immunosuppressive agents.> Recent
elucidation of the crystal structure of AdoHcy hydrolase isoforms
from human and rat has contributed to our understanding of this
enzyme.* Inhibition of AdoHcy hydrolase results in the accumula-
tion of AdoHcy, which leads to feedback inhibition of S-adenosyl-
methionine (AdoMet) dependent methylations, a process that can
impede viral replication,> and can lower serum cholesterol lev-
els.% Furthermore, the corresponding reduction of homocysteine
levels is believed to reduce the risk of developing coronary artery
disease.’
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Numerous inhibitors of AdoHcy hydrolase have been identified
from natural and synthetic sources, but many function in an irre-
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versible fashion, or are insufficiently selective, either of which
can lead to undesired consequences and represent drawbacks for
their development into clinically useful drugs.” Moreover, amongst
the common nucleoside analogs, in addition to issues regarding
potency and selectivity, there are also concerns of bioavailability.
Eritadenine, for example, is a potent inhibitor of AdoHcy hydrolase,
however, it is rapidly cleared by the liver. As a result, there is need
for reversible selective inhibitors of AdoHcy hydrolase with im-
proved bioavailability.
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Our interest in this enzyme arose from the intriguing biological
activities of (—)-ilimaquinone,® a natural product that was first iso-
lated in 1979 from the Red Sea sponge Smenospongia sp. and over
the years has been reported to possess antiviral, antimitotic, anti-
microbial, and anti-HIV activities.® In addition, this marine sponge
metabolite has also been shown to vesiculate the Golgi appara-
tus,’® as well as to protect cells against the toxic effects of ricin
and diphtheria.!! In light of these myriad biological effects, we
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sought to use the natural product and structural variants to better
understand the molecular basis of its activities.

(-)-ilimaquinone
ICs0 (40 uM)

Modifications to the total synthesis of (—)-ilimaquinone!? al-
lowed for the preparation, screening, and identification of active
variants that could be used to report on the cellular interactions
of the natural product.’”® Whole cell and cytosolic photoaffinity
labeling and affinity chromatography studies with these reagents
converged on AdoHcy hydrolase as a cellular target of the natural
product.'* Subsequent studies with isolated enzyme indicated that
ilimaquinone is a competitive inhibitor of AdoHcy hydrolase.
Moreover, new methylations, particularly amongst membrane-
bound targets, were shown to be significantly reduced upon cellu-
lar incubation with ilimaquinone.'*® This effect is consistent with
inhibition of AdoHcy hydrolase elevating the concentration of
AdoHcy, which leads to feedback inhibition of methyltransferases.
Likewise, it was shown that the addition of AdoMet rescues the cell
from the effects of ilimaquinone. In this case, the exogenous
AdoMet serves to overcome AdoHcy’s inhibition of the methyl-
transferases.'®

Given these observations, ilimaquinone’s inhibition of AdoHcy
hydrolase and indirect inhibition of cellular methylations appears
to account for many of ilimaquinone’s biological activities. More-
over, from a structural perspective, (—)-ilimaquinone represents
a unique inhibitor of AdoHcy hydrolase. Considering the biomedi-
cal potential for novel, non-toxic inhibitors of AdoHcy hydrolase in
antiviral, antiparasitic, and antiarthritic therapies, a better under-
standing of (—)-ilimaquinone’s inhibition of AdoHcy hydrolase
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could facilitate the development of new and non-toxic inhibitors
of this enzyme. Our preliminary efforts toward this objective are
described herein.

2. Results and discussion

Given ilimaquinone is a competitive inhibitor of AdoHcy hydro-
lase, and therefore competes with the nucleoside derived AdoHcy
for binding to the enzyme’s active site, perhaps the natural product
is also functioning in a non-obvious manner as a nucleoside analog.
Along these lines, we imagined several possibilities.'® One scenario
is the quinone moiety of the natural product, which is likely depro-
tonated under physiological conditions and therefore rendered
non-electrophilic, is substituting for the adenine region of AdoHcy.
This idea stemmed from the existence of natural products that pos-
sess adenine-like groups attached to a decalin ring system. Natural
products such as kolavenol,'” C-4-14,'® asmarine A, and asmarine
B,'° all possess adenine-functionality in place of ilimaquinone’s
quinone group. An overlay of these two ring systems is shown in
Figure 1 (Model 1). Unfortunately, our early evaluation of C-4-14
in a cellular secretion assay did not show much promise for these
naturally occurring structural variants.!?
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Alternatively, it is also possible, especially considering the oxi-
dized intermediates formed in AdoHcy hydrolase’s enzymatic cy-
cle, that the quinone group could serve as a replacement for the
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Figure 1. Pharmacophore modeling of (—)-ilimaquinone.
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Graph 1. Comparison (—)-ilimaquinone (IQ) and analogs (50 uM) in a AdoHcy hydrolase inhibition assay.

ribose portion of AdoHcy. A similar situation was reported for the
inhibition of Hsp90 by geldanamycin. Geldanamycin possesses a
quinone moiety that binds to the active site of Hsp90 where the ri-
bose portion of ATP binds.?° This possibility for ilimaquinone is
illustrated in Model 2. In either case, both pharmacophore models
serve as inspiration for the design of new AdoHcy hydrolase
inhibitors.

To understand ilimaquinone’s interaction with AdoHcy hydro-
lase while identifying structural variants with improved inhibitory
activities, we introduced simple modifications to the quinone moi-
ety as suggested by the adenine-functionality in Model 1. We
hoped that the inclusion of nitrogens (and other heteroatom-con-
taining substituents) on the quinone would favorably influence
binding with AdoHcy hydrolase. Synthesis of these variants started
from the known chloroquinone 1.!2!3 Replacement of chloride
with fluoride and ethanethiol gave thioquinone 2a and fluoroqui-
none 2b, respectively. Treatment of 1 with methylamine and so-
dium bicarbonate afforded 2c¢ under short reaction times, but
produced diaminated compound 2d with longer reactions at ele-
vated temperatures. Similarly, ethylamine, allylamine, i-propyl-
amine, n-butylamine, and t-butylamine were installed on the
quinone to provide analogs 2f-2k.

The effects of adding other heteroatom substituents on the qui-
none moiety of ilimaquinone in an AdoHcy hydrolase inhibition as-
say were promising. As illustrated in Graph 1, with the exception of
fluoroquinone 2b, all other quinone variants (2a, 2¢-2Kk) displayed
increased AdoHcy hydrolase inhibitory activities relative to ilim-
aquinone. While encouraged by these favorable results, their abil-
ity to provide insight into active site interactions and differentiate
between binding models was limited.

A more telling approach, we believed, would be to build hybrid
structures that paired portions of ilimaquinone with components
of typical adenosyl inhibitors.?! Four such compounds (3-6) are
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Figure 2. (—)-llimaquinone/adenosine hybrid analogs and natural products.

illustrated in Figure 2. Given our pharmacophore modeling, we
were particularly interested in evaluating the relative activities of
hybrids 3 and 4. Coupling of alternative fragments such as in 5
and 6 were also of relevance. For example, hybrid analog 5 is rem-
iniscent of the known adenosinyl containing natural products
mentioned above.

In any case, we prepared the ilimaquinone/adenosine hybrid
structures 3 and 4 where the quinone moiety was substituted for
either the adenine or the ribose portion of adenosine. As summa-
rized in Scheme 2, coupling of adenine with 2-chloro-3,5-dime-
thoxybenzyl bromide followed by Boc protection afforded 7 in
48% yield, and subsequent CAN oxidation gave the quinone 8 in
79% (57% conversion). Deprotection of 8 using formic acid provided
hybrid 4 in 83% yield. Synthesis of compound 3, the quinone/ribose
hybrid started from B-ribose-furanose 1-acetate 2,3,5-tribenzoate,
which in the presence of a Lewis acid was coupled with 1,2,4,5-tet-
ramethoxybenzene to give intermediate 9. Deprotection of 9 with
sodium methoxide and subsequent CAN oxidation afforded 3 in
25% yield for these final two steps.

As before, compounds 3 and 4 were evaluated at 50 pM for inhi-
bition of AdoHcy hydrolase. Their performance in this assay is also
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Scheme 1. Preparation of quinone analogs of (—)-ilimaquinone. (a) EtSH, NaHCOs,
MeOH, 84%; (b) KF (excess), BuyNBr (cat.), 47%; (c¢) RNH,, NaHCO3;, MeOH, rt,
10 min, 87%; (d) RNH,, NaHCO3, MeOH, 12 h, 40 °C, 81%.
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Scheme 2. Preparation of hybrids 3 and 4. (a) NaH, DMF, then 2-chloro-3,5-
dimethoxybenzyl bromide; Boc,0, DMAP, 48% (two steps); (b) CAN, CH5CN/H,0,
79% (57% conv.); (c) formic acid, 83%; (d) AlCl3, 1,2,4,5-tetramethoxybenzene, 30%;
(e) NaOMe, MeOH; CAN, CH3CN/H,0, 25% (two steps).

summarized in Graph 1. Interestingly, hybrid 3 showed little inhib-
itory activity against the enzyme, whereas compound 4 displayed
high activity at this concentration. Further evaluation indicated
that hybrid 4 possesses an ICsg of 4.3 pM (+1.2 pM) against AdoHcy
hydrolase, a 10-fold improvement over (—)-ilimaquinone’s activity.
These results provide support for binding Model 2 (Fig. 1), where
ilimaquinone’s quinone moiety may interact with AdoHcy hydro-
lase in a fashion similar to the ribose 2,3-dihydroxyl group of
AdoHcy.??

Based on this binding model, we wondered whether the qui-
none ring could be simplified even further. For example, perhaps
the quinone could be replaced by an aromatic ring. This system
should still provide the same key hydrogen-bonding interactions
with the enzyme target, while also interfering with the crucial re-
dox chemistry that is indispensable for AdoHcy hydrolase activity.
Along these lines, two simplified adenine/polyhydroxylated arene
hybrids 10 and 11 were designed and prepared (Fig. 3).

As described in Scheme 3, the synthesis of hybrid 10 com-
menced with orthoformate protection of commercially available
methyl 3,4,5-trihydroxybenzoate to afford compound 12 in 83%
yield.?®> Coupling of 12 with various aliphatic R groups produced
ethers, which were converted to the corresponding benzyl alcohols
13a-e by reduction with LAH in 85-90% yield (two steps). At-
tempts to prepare the corresponding benzyl bromides resulted in
unsatisfactory yields (ca. 30%), presumably due to instability of
these reactive alkylating agents. Reaction of 13a-e with thionyl
chloride and pyridine in dichloromethane gave the requisite benzyl
chlorides in highly improved yields, which were directly coupled
with bis-Boc-adenine?! to provide analogs 14a-e in 71-80% yield
for these two steps. Deprotection of 14a-e with formic acid fur-
nished the desired hybrids 10a-e in greater than 90% yields.

The preparation of the hybrid 11 analogs is also described in
Scheme 3. Selective alkylation of methyl 3,5-dihydroxy-2-form-
ylbenzoate?* with various alkyl halides under the basic condition
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Scheme 3. Synthesis simplified aromatic hybrid analogs. (a) RBr, K,COs, acetone;
LAH, THF; (b) SOCl,, pyridine, benzene, 70-80%; (c) bis-Boc-adenine, BusNI, K,COs,
DMF; (d) HCO,H; (e) RX, Cs,COs, acetone; (f) H,O,, NaOH, 1,4-dioxane; BnBr,
Cs,CO5, BuyNI, acetone; (g) LAH, THF; (h) SOCl,, pyridine, benzene; bis-Boc-adenine,
K,COs3, DMF, BuyNI; (i) HCO,H; Hy, Pd/C (10% on carbon), EtOAc/MeOH, 1 atm.

was followed by a Bayer-Villager reaction®> and protection of the
resulting diols with benzyl groups to afford compounds 15a-e in
approx. 60-65% yield (three steps). Reduction of ester 15a—e with
LAH and subsequent chlorination of the resulting benzyl alcohol
using thionyl chloride and pyridine provided benzyl chloride,
which was directly coupled with bis-Boc-adenine to provide

Table 1
Evaluation of compounds 10a-e as AdoHcy hydrolase inhibitors

% Inhibition

100 uM 50 uM 10 pM 2 uM 1pM 0.1 uM
10a 93 (£7) 70 (¥2) 53 (¥2) 26 (£5) 27 (£2) nd
10b 72 (+4) 47 (8) 26 (£1) 12 (¥2) nd nd
10c 100 (£1) 74 (+4) 64 (6) 17 (£1) 15 (+4) nd
10d 92 (+1) nd 72 (£1) nd 29 (+4) 7 (£1)
10e 89 (£2) nd 62 (£2) nd 31 (£1) 6 (£1)

Table 2
Evaluation of compounds 11a-e as AdoHcy hydrolase inhibitors

% Inhibition

100 uM 10 uM 1uM 0.1 uM 0.01 pM
11a 89 (+3) 85 (+3) 67 (+14) 31 (¢12) 10 (+4)
11b 95 (+2) 78 (+4) 48 (+11) 32 (+13) 13 (£10)
11c 98 (+2) 91 (+2) 69 (+4) 37 (+15) 4 (46)
11d 95 (+1) 86 (+2) 62 (+12) 22 (£2) 6 (+1)
11e 104 (+4) 97 (+1) 74 (£3) 32 (1) 20 (1)

NH, NH,
¢ f; <1}
NN
RO
or
HO OH
OH 10 OH "

Figure 3. Simplified (—)-ilimaquinone/adenosine hybrids.
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Figure 4. Refinement of the pharmocophore model.

16a-e in 50-60% yield for the three steps. Successive Boc deprotec-
tion of 16a-e with formic acid and hydrogenolysis of the resulting
products furnished simplified adenine hybrids 11a-e in approxi-
mately 50% yield.

The inhibitory activities of compounds 10a-e and 11a-e against
AdoHcy hydrolase were investigated and an approximate ICsqg
value for each compound was obtained. Gratifyingly, as shown in
Tables 1 and 2, most of these simplified analogs displayed at low
UM range ICso. In general, the hybrid 11 series were more potent
inhibitors of AdoHcy hydrolase than the 10 series. Moreover, some
of the hybrid 11 compounds possessed submicromolar ICsq activi-
ties, levels indicating 100-fold more potent inhibitory activities
than that of (—)-ilimaquinone.

These favorable results encouraged further refinement of our
pharmacophore model. Figure 4 illustrates the three key sub-
strate/enzyme interacting regions and how they may correlate to
ilimaquinone and simplified variants. Based on this model and crys-
tallographic information of known inhibitors bound to AdoHcy
hydrolase, computational studies of our simplified inhibitors
docked with the enzyme were pursued. First, ilimaquinone was
docked using the Discovery/Insight Il into the catalytic domain of
the enzyme with the quinone moiety positioned where the ribose
unit of AdoHcy was located in the X-ray structure.?® The hydrogens
on the enzyme’s residues and inhibitors were allowed to relax dur-
ing energy minimization steps. As implied in Figure 4, and shown in
Figure 5a and b, a binding comparison of ilimaquinone and AdoHcy
indicates that the decalin portion of ilimaquinone can replace the
homocysteine region of AdoHcy. Moreover, the ketomethoxy func-
tionality of the quinone can effectively replace the ribose unit of
AdoHcy with good overlap of the hydroxyl groups of the ribose.

Of particular note is the ability of this binding model to account
for the inhibitory activities of previously examined ilimaquinone
variants. For example, the functionalized reagents 17 and 18 were
prepared and screened in a secretory assay designed to probe Golgi
function.!® Interestingly, analog 17, which was generated from the
natural product, showed no antisecretory activities at concentra-
tions tested, while the synthetic analog 18 displayed activities
comparable to the natural product. This notable difference in activ-
ity indicated that functional affinity and fluorescent probe reagents
should be prepared from analog 18. Now our AdoHcy hydrolase
binding model can account for the activity differences in these
two ilimaquinone-derived reagents.

As illustrated in Figure 5c, there is a narrow channel that ex-
tends from the enzyme’s active site that can accommodate the
C4 side chain found in ilimaquinone analog 18. When the side
chain emanates from C3 of the decalin ring system, however, this
active site tunnel is not accessible to the substrate.

17 18
(> 250 uM ICsp) (< 20 uM ICsp)

SER_AS9

THR_A216
Al42

SER_Ags ~GLY_AS7 ASP-

ASP-_A10318_AL10

SER_AS9

THR_A216
GLY_Al42

SER-A88 ASP- Al41

ASP-_A103S_ALL0

Figure 5. Comparison of binding of (a) AdoHcy and (b) ilimaquinone in AdoHcy
hydrolase (c) modeling of ilimaquinone analog 18 made for affinity studies, and (d)
the bonding mode of 11c.
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In a likewise gratifyingly manner, the binding model is also con-
sistent with structure-activity relationships for compounds noted
in Scheme 1. The methoxy group on the quinone, which functions
as a hydrogen-bond acceptor, is replaceable by substituted nitro-
gens (2c, 2e). The quinone hydroxyl group can also be exchanged
with substituted nitrogens to provide improved activity (2d-2Kk)
as the additional alkyl chain provides favorable hydrophobic
interactions with the enzyme. The molecular modeling also can ac-
count for subtle differences in the inhibitory activities for the ana-
logs 10a-e and 11a-e. Modeling of analogs 11a-e show that the
aromatic dihydroxyl groups, as well as the adenine group, are well
positioned in the hydrophilic region typically occupied by the ri-
bose and adenine groups of known inhibitors, while the pendent
aliphatic functionality provides additional hydrophobic stabiliza-
tion to the enzyme/ligand complex (Figs. 5d and 6). When com-
pared with the analogs 11a-e, the aromatic hydroxyl groups in
analogs 10a-e, on the other hand, have differing hydrogen-bond-
ing interactions with the enzyme. Analogs 11a-e hydrogen bond
with Asp-109, while analogs 10a-e have hydrogen-bonding inter-
actions with Thr-57. This, in part, may account for the 10-fold
greater activities of the 11a-e analog series. More importantly,
the molecular model provides guidance for the design of new ilim-
aquinone-based inhibitors.

With a predictive binding model in place, our strategy for
optimizing interactions with the enzyme was to reexamine the
three regions for optimal cooperative enzyme binding. In that re-
gard, systematic changes to the aliphatic, ribose, and base re-
gions were planned. As indicated in Figure 6, initial
optimization studies focused on the placement of hydroxyl
groups on the aromatic ring. Specifically, an alternative to the
unattractive 1,2-catechol functionality would be preferred for
further development of this series. Accordingly, 1,3-dihydroxya-
renes were investigated as this functionality benefits from both
a hydrogen bond with Asp-109, as in the 11 analog series, and
a favorable interaction with Thr-57 as enjoyed by the 10 analog
series (Fig. 6).

Toward this end, 1,3-dihydroxy analog 19 was prepared from
commercially available 2,4-dihydroxybenzaldehyde, which was
converted to phenol 20 through dibenzylation followed by basic
Bayer-Villager reaction in 87% yield in two steps (Scheme 4). Reac-
tion of phenol 20 with cyclohexylmethyl bromide and subsequent
Vilsmeier formylation afforded the corresponding benzaldehyde,
which was reduced to the benzyl alcohol 21. Successive Mitsunobu

! HO. O
)
HO OH BnO OBn BnO OBn
NHz 21

20
N
¢TI N
o ef
19 HO: : :OH

Scheme 4. Synthesis of analog 19. (a) BnBr, K,COs, acetone, 95%; (b) m-CPBA,
CH,Cl,, then K,COs, MeOH, 92%; (c) cyclohexylmethyl bromide, Cs,CO3, BuyNI,
acetone, 85%; (d) DMF, POCl3; NaBH4, MeOH, 93%; (e) PPhs, bis-Boc-adenine, DEAD,
THF/benzene (1:1), 27%; (f) HCO,H, 96%; Pd/C (10%), H, MeOH/EtOAc, 88%.

reaction, Boc deprotection, and hydrogenolysis furnished com-
pound 19 in 23% overall yield for three steps.

Likewise, an adenine surrogate study was also pursued. It was
envisioned that a late stage coupling of adenine variants with
benzyl chloride 25 would be an efficient entry into these com-
pounds (Scheme 5). Reduction of 22 with LAH and subsequent
TBS protection of the resulting benzyl alcohol afforded com-
pound 23. Lithium anion of 23 generated by metal halogen ex-
change with n-Buli, was reacted with triisopropyl borate
followed by oxidative workup to provide a phenol, which was
then reacted with bromomethyl cyclohexane to afford 24 in
three steps. Successive TBS deprotection and chlorination of 24
then furnished the desired benzyl chloride 25. With compound
25 in hand, we substituted adenine for various secondary
amines. The coupling of benzyl chloride 25 and different amines
were straightforward and gave us 6 analogs of the chimeric hy-
brid 26a-f (Fig. 7).

In a similar fashion, we prepared an ester analog of inhibitor
11c; also using a late stage coupling strategy (29, Scheme 5).
The synthesis started from 5-bromobenzyl alcohol, which was
converted to nitrile 27. Hydrolysis of 27 followed by benzylation
of the resulting acid afforded an ester, which was transformed
to the corresponding benzyl chloride 28. Coupling of 28 with
bis-Boc-adenine and subsequent hydrogenolysis, EDC coupling,
and deprotection of the resulting adduct furnished 29 in four
steps.

Preliminary screening of inhibitory activity of compounds 26a-
f against AdoHcy hydrolase was carried out and percent inhibition

adenine
derivative

Figure 6. Design for new AdoHcy hydrolase inhibitors.
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Scheme 5. Adenine and linker alternatives in hybrid 11 series. (a) LAH, THF, 99%;
(b) TBSCI, EtsN, CH,Cly, 93%; (c) n-BuLi; B(O'Pr)s; H,0,, NaOH, 86%; (d) Cs,COs,
cyclohexylmethyl bromide, BuyNI, DMF, 82%; (e) TBAF, THF, quant.; (f) SOCl,, pyr,
CH,Cl,, —50 °C, 82%; (g) CuCN, DMF, 150 °C, 61%; (h) LiOH, MeOH/H,0, 70 °C; BnBr,
K>CO3, DMF, 86%; (i) SOCl,, CH,Cly, pyr, 79%; (j) K»COs, bis-Boc-adenine, K>COs3,
DMF, BuygNI, rt, 72%; (k) Pd/C (10% on carbon), MeOH, 93%; (1) EDC, DMAP,
cyclohexyl alcohol, CH,Cl,; formic acid 88%.

of AdoHcy hydrolase at 50 uM concentration of inhibitor is sum-
marized in Graph 2. At 50 uM, none of these compounds showed
improved inhibition of AdoHcy hydrolase over analog 11c. Molec-
ular modeling suggests that the adenine amine enjoys hydrogen-
bonding interactions with Asp-141 and Thr-216 of the enzyme.
While compounds 26a and 26f are capable of maintaining this
hydrogen bonding interaction with AdoHcy hydrolase, the other
analogs are devoid of such functional groups. This difference may
be responsible for the inhibitory trends observed for compounds
26b-d.

The inhibitory activity of compounds 19 and 29 were also inves-
tigated against AdoHcy hydrolase. As predicted from the molecular
modeling study, ester 29 possesses an inhibitory activity similar to
that of hybrid analog 11¢ (ICso = 0.4 uM £ 0.2 uM), and the meta-
substituted dihydroxyl analog 19 also shows comparable inhibi-
tory activities in the nanomolar range.

NH, NHMe
4 4

f) <f) <f) v 1) ®
R 26b

SMe SMe

2 = >N

N _

(eeLer e
26¢c R 26d 26e

O\/o
R= OH
OH

Figure 7. Adenine variants 11c¢ and 26a-f.

AdoHcy hydrolase inhibition assay

% inhibition @ 50 uM

11c 26a 26b 26c 26d 26f 29 19

Graph 2. Relative inhibition of AdoHcy hydrolase at 50 uM.

3. Conclusions

Several new ilimaquinone analogs were prepared and screened
for their ability to inhibit AdoHcy hydrolase. The design of these
inhibitors were based on the assumption that ilimaquinone is
functioning as a nucleoside analog. These assumptions combined
with molecular modeling have lead to the preparation of simplified
analogs with improved inhibitory activities over that of ilimaqui-
none. Specifically, the preparation and evaluation of ilimaqui-
none/adenosine hybrids indicated that, when interacting with the
enzyme, the quinone moiety of ilimaquinone is serving as a ribose
mimic. These insights may lead to a new class of AdoHcy hydrolase
inhibitors with improved specificity, activity and bioavailability.

4. Experimental section
4.1. S-Adenosylhomocysteine hydrolase assay

The ilimaquinone structural analogs were added to assay at fi-
nal concentrations ranging between 0.01 and 100 pM. [8-14C]-S-
Adenosylhomocysteine (9.4 pg, 25.4 nM, 21.8 uCi) was incubated
in the S-Adenosylhomocysteine hydrolase (0.35 pg) at 37 °C for
10 min in a total reaction volume of 250 pL. The incubation buffer
was 15 mM HEPES, 5 mM Mg(OAc),, 150 mM KCI, 2 mM 2-mercap-
toethanol, 0.25% bovine serum albumin, and pH 7.0 including
adenosine deaminase (50 units/mL). The incubations were stopped
by the addition of formic acid (5N, 50 mL) and 250 mL from the
solution was poured onto a SP-Sephadex-C25 column (10 mm x
30mm) pre-equilibrated with 0.1 N formic acid. ['*C]-Inosine
was eluted with formic acid (0.1 N, 6 mL) and collected in a scintil-
lation vial with scintillation fluid (5 mL).
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