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Abstract:

TYrme

Following a high throughput screen (HTS) for the inhibition of the tissue factor/factor VIla complex and the
identification of a number of original hits a lead optimisation programme was initiated to improve their potency.
This necessitated the development of an amidine based linker which allowed the generation of a library of

amidinonaphthols prepared both by multiple parallel synthesis (MPS) and split and mix methods. The most

active compound had an IC,; of 4uM some 10x more potent than the original lead compound. © 1999 Elsevier Science
Ltd. All rights reserved.
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Introduction

Factor VII is a circulating plasma serine protease zymogen which plays a pivotal role in the
initiation of blood coagulation [1]. Damage to the normal integrity of the vascular system or
activation of monocvtes or endoth ]izl cells results in exposure of tissue factor (TF) to the
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blood. Factor VII is activated to
1 ytic activation of factor
[3]. The net result of this activation of the coagulation cascade is the production of
thrombin which serves both to activate platelets and to form insoluble fibrin from soluble
fibrinogen. Both of these are important events in the process of hemostasis and its
pathological counterpart, thrombosis. This critical position within the coagulation cascade
combined with predicted benefits with respect to tolerability [4] makes the tissue factor/factor
VIla complex an attractive target for antithrombic drug discovery. Despite the attractions of

this avenue of research, little has been published concerning low molecular weight inhibitors.

0040-4020/99/$ - see front matter © 1999 Elsevier Science Ltd. All rights reserved.
PII: S0040-4020(99)00266-5



6220 P. Roussel et al. / Tetrahedron 55 (1999

From random screening (>100,000 compounds) the amidinonaphthyl compound (1) was
identified as a weak inhibitor of tissue factor/factor VIla (IC,, 60uM).
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Lead Compound from HTS Template for Library Synthesis
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active site serine residue. However, a recent study by workers from Daiichi led to stable,

potent and specific amidinonaphthyl containing compounds as a new ciass of factor Xa
inhibitors [7] with claimed oral activity. In the present study, we developed a novel solid
phase method using the amidinonapthol (2) as the template for a solid phase synthesis
campaign, arising from the hit (1). Although an X-ray structure of the protease was not
available at the time the structures of related proteins were used to direct synthetic activity
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and this allowed the rapid construction of a Ilhrarv of aromatic amidino nanhthvl ethers

which would fit within the active site of the protease. Screening for tissue factor/VIla
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Results and Discussion:

Based on our experiences in the polyamine area [8], the known protection of amidines with
chloroformates and following our previously published work on solid phase amidine
synthesis [9], we decided to immobilise the amidinonaphthol (2) using the Wang type
carbonates (3) and (7) [8,10]. This was initially optimised in solution to give (4a) and
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decomposition and the amidine was cleanly cleaved from the linker using a mixture of
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DCM/TFA/H,0 (45/50/5).

Following these solution trials, the amidinonapthol was coupled via the linker to the resin
using two methods (scheme 1): (i) pre-forming the amidine-linker (4b) followed by allyl
ester removal [11] to give (§), then coupling to the resin to give (6) or (ii) pre-forming the
resin based “Wang carbonate” (7) and subsequent solid phase amidine coupling. Both
methods were carried out on relatively large scales (10g of resin) and both methods
proceeded efficiently. Method one was hampered by the slow but noticeable decomposmon of

the free acid (§) which necessitated n"vl denrotection and immediate co
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in good to excellent loading of the amidine onto the solid support (HPLC quantification) but
the pre-formed amidine linker method gave better results. It should be noted in passing, that
in our hands, attachment of the “Wang” type linker via an amide bond (using 4-
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experlmental), PBu, and TMAD (tetramethylazodicarboxamide) (Scheme 2).
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HOBt, DCM (quant) (1v) HULr12L6H4pULH2LU2H DIC, nuut ULM (quant); (v) L,lLUUanNUZ, pyridine,
DCM; (vi) (2), K,CO,, dioxane, DMF; (vii) TFA/DCM/H,0 (quant).

The 43 single compounds prepared directly from the Mitsunobu couplings were analysed by
RP-HPLC and ESMS. They ail gave the expected product by ESMS and had an average
HPLC purity of 60%. Biological testing revealed no improvement over that observed for the
lead structure (1) except for one case, the product from the coupling of alcohol (7xvii),
which gave a slightly improved binding for TF/VIIa (IC,, 43uM) over the lead compound
but displayed preferential binding against thrombin (IC,, 1.5uM). In the absence of any real

improvement in binding affinity from the original hit, small compound mixtures were

nrenared from (6) in a two sten nrocess (;ﬂ itsunobu reaction with a varietv of

prepared Ifrom (©0) 1n a two step process (a). Milsunobu reaction with a variety of

aminnalrnhnle fallawvwad hy (b)Y arnylatinn with o ranas nf rarhavulie acide (Crhama D)
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11 aminoalcohols (8i-xi) were O-alkylated with the amidinonapthol template (6) using a
' s B4 -

double Mitsunobu coupling to give (9i-x1). Most of the reactions proceeded to greater than
80% completion as judged by HPLC and MS analysis. However the three couplings using the
monomers pyridoxime, (2-aminophenyl)methanol and 3-indolemethanol failed or proceeded
poorly [13], and these resin samples were discarded, leaving eight compounds in the final
mixed resin sample. Figure 1 shows the HPLC-MS data for the material cleaved following
resin mixing, with all the desired compounds clearly present, in approximately equimolar
ratios and as the major components. The library of acylation products was generated using

.s
18 acids (10i-xviii). Coupling was carried out until no blue coloration was observed by the

vvvvv Xvinl). Coupling was carried out until no blue coloration was observed by the
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PLC MS which showed that all the expected compounds were present as the
major components
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Scheme 2. (i) ROH, Bu,P, TMAD, THF, DCM,; (ii) TFA/DCM/H,0; (iii) x= aminoalcohol (8i-xi), Bu,P
TMAD, NEt,, THF, DCM, (iv) RCO,H (10i-xviii), DIC, HOBt, DCM

P Roussel Sub-Llbrar

Chamistry Southampton Unl 10:38:18 17-Feb-1997
17FEBO1 Scan ES+
100 17.18 17,88 ; 1;::
\ 18.47 -
(M+H)* = 306 N
. AR
J Vo 1928
A ] \ \ \ A\ '

§ USRS S S SN ALV WA U | -V
17FEBOY ' ' ' ' ' j Sean ES+
1004 . 20.43 414

(M+H)* = 414 1l 81363
20‘2\9 / \
o] i
| I
ol, K ‘ Lo . . e frrper L ”j i ;
{7FEBO1 175 Scan ES+
00~ R 292
! (M+H)" = 292 “.27 1314
"
L nza/
0y - / J‘/‘f.\-/\/“é/f%,*ﬁ’*v?%:"m e AN N A
17FEBO1 1758 ' ‘ Scan ES+
100+ (M+H}+ = 286 /”\ 9533
i
N A
k 18 44
\ A R / ~ /\ M A
O-lqor iy > Lt S d ot bl T e L
14.00 15,00 16.00 17.00 18.00 noo i 20.00

200

L atae Y u = Time
21.00
Figure 1. HPLC MS data for the mixture of eight amidinonaphtholethers
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per component (900uM total) and gave the resuits shown below:

Sub-Library | Capping Acid Group % Inhibition
) 4-chlorobenzoic acid 91
(i1) 2-phenoxyacetic acid 27
(iii) 4-sulfamoylbenzoic acid 55
(iv) 2,2-dichloro-1-methyleyclopropane carboxylic acid 57
v) 2-naphthoxyacetic acid 13
(vi) 2-thiopheneacetic acid 40
(vii) benzoic acid 93
(viii) 2-thiophenecarboxylic acid 98
(1x) 5-chioro-2-nitrobenzoic acid 4]
()&) 2, u—umlcun()X}il)eWiOiC acid 56
(xi) 3, 4-methvlene-diexybenzeic acid 23
(xi1) 1-piperidinopropionic acid 21
(xiii) 2 4-dichloro-5-sulfamoylbenzoic acid -16
(xiv) 6-chloronicotinic acid 54
(xv) 4-chloro-3-sulfamyl benzoic acid -11
(xvi) S-bromofuroic acid 98
(xvii) 5-bromovaleric acid 31
(xviii) 3,5-dihydroxy-2-naphthoic acid 22

L]

Five sub-libraries (i,vii,viii,xi and xvi) were more fully analysed to give the following IC,,

values for the compounds terminating in the following acid functionalities:

1) 4

chlorobenzoic acid (1.8uM); (vii) benzoic acid (2.9uM); (viii) 2-thiophenecarboxylic acid
(0.13uM); (xi) 3,4-methylenedioxybenzoic acid (1.3uM); (xvi) 5-bromofuroic acid (1.1uM).
The most potent hit (2-thiophenecarboxylic acid) was deconvoluted by the synthesis,

purification and testing of the individual components ( 1 11 viii) as well as the

esterification product (12) to give the compounds show
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Figure 2. The deconvolution and screening of the sub-library (viii).
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compound, although another order of magnitude is obviously needed to take this compound
into the therapeutically useful arena. The thiophene moiety certainly seems to be playing a
valuable role in the terminating position of the inhibitor. The potent inhibition seen in the
original compound mixture was undoubtedly due to the presence of an amidinonaphthol ester
which are known to be very potent acylating agents. This hypothesis was verified by
screening (12) which had an IC,, of 0.17uM and demonstrates the importance of purifying

the hbmrv elements nngr to scregmno and the advnnmoeq of sin le g()mnmmd qvnrhecm and
Screemng

Conclusion

Wa hava AdAamnancteatad f"\g fg‘raro;l-\]a smmanhilicatinn ~f n 1idinoe Anfn anlid cninnart and
YYO 11AYCD UCLIIVIIDULIALLAUL LIIC 10 YUlIDIUDIIC LIV UIIIDAaliuvil Ul aililiuuiivd Uliltv a suiiu bupl.l\)lt aLliu

their use in solid phase chemistry in both a multiple parallel synthesis (MPS) and a split and
mix manner. The approach lead to the successful synthesis, screening and deconvolution of
small compound library and gave a compound with an IC,, of 4uM against TF/VIla.
Although not potent enough in its own right it is a promising lead for future developments
and the first cited example of a non-acylating amidinonapthol compound with activity against
TF/VIla.

tanly cAliitinne wrarse rorso o] Asconlying on h Llvaswiac 4~ A

STOCK solulions were prepared u_y ulaaunvulg sub-libraries to a concentration o
DMSO/H,0O (1:1). Stock solutions were then diluted in the same solvent to give doubling
dilutions in the range 1:1 to 1:1028. Solutions were dispensed with chromogenic substrate
solution (in house copy of Chromogenix S-2288, 400uM) to give a final concentration range
of 195nM to 400uM. The reactions were initiated by the addition of pre-formed TF/VIla
complex. TF/VIIa complex was recombinant human TF (American Diagnostica) 120ng +
recombinant human VIIa (Novo Nordisc, 240ng) in TRIS buffered saline (0.05M), pH 7.4 in
the presence of CaCl,, Triton-X100 and BSA, (2mg/mL). Assay plates were incubated at

4% 1 VU Alil 1. il L1

37°C until reasonable levels of colour had developed in the solvent control wells. OD values
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were determined from these plots. In all assays it was ensured that the DMSO concentration
was kept below 0.5%. TF/VI1la enzyme complex K; determinations were performed using a
series of different substrate concentrations in the range 0.25 to 2.5mM and with three
different concentrations of experimental compound (as determined in a range finding
experiment). Reaction rates were measured on a Thermomax Kinetic plate reader. The
inhibition constant (K;) for TF/VIIa complex was derived from a Hanes plot of
[substrate]/rate against [substrate] using the following formula: K; = [T}/((K /K ))-1), where [I]

is the concentration of inhibitor in the well, K, is the negative intercept on the X-axis in the
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(negative intercept on the X-axis).

4-Nitrophenyl-4'-hydroxymethylphenyl-1'-oxyallylacetate carbonate (3a).
To 4-hydroxybenzaldehyde (20 g, 164 mmol), K CO (2.5 eq, 410 mmol, 56 g) and KI (5%,
8.2 mmol) in MeCN (150 mL) was added dropwme allylchloroacetate (1.2 eq, 197 mmol,

22.8 mL) over a period of 20 min at room temperature. The reaction was then heated at
reflux overni iocht The reaction miytmra wace filterad concentrated in varun dicenlvad in athvyl
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dissolved in ethanol (150 mL) and a trace of bromocresol green added. NaBH,CN was added
portion wise at 0°C with 10% HCI to keep the reaction at approximately pH 4. Upon
completion the reaction mixture was diluted with brine (300 mL) and the ethanol evaporated.
After extraction with ethyl acetate (3x200 mL), the organic phases were dried over MgSO,,
filtered and evaporated in vacuo. The crude product was dissolved in pyridine (1.5 eq, 225
mmol, 18 mL) and DCM (200 mL) to which was added a solution of 4-
mtrophenylchloroformat (1 eq, 165 mmol, 33 g) in DCM (75 mL) at O°C The reaction

room temnerature i
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11504 (200 mL), brine
(2x200 mlL.), dried over MgSO4, filtered and concentrated in vacuo. Purification by flash
chromatography on silica gel (eluting with DCM) and recrystallisation gave the title material
asa white solid in an overall yield of 50% (32 g). Mpt 54°C; bmax./cm™ (Solid) 1760, 1613,
1523, 1348; 3,, (300MHz, CDCl,): 8.26 and 7.40 (4 H, 2xd, J 9, H-2,3,5,6 of phenyl), 7.40
and 6.95 (4 H, 2xd, J9, H-2,3,5,6 of benzyl), 5.90 (1 H, m, CH=CH,), 5.36 and 5.29 (2 H,

- wntnad a~diaei —~
i ail aqueous saturatea soiution o

2xd, J 17 and 12, CH=CH,), 5.23 (2 H, s, Ar-CH,), 4.70 2 H, d, J 7, CH,CH=CH,), 4.68 (2
H, s, OCH,CO,); 8. (75.5 MHz, CDCl,): 168.5 (CO,), 158.5, 155.7 and 152.6 (2 ArCO,
0CO,), 145.5 (CNO,), 131.5 (CH=CH,), 130.9, 125.7, 121.9 and 115.0 (8x ArCH C-2, C-3,
C-5, C-6 benzyl and phenyl), 127.6 (ArCCH,), 119.4 (CH=CH,), 70.8(ArCH,0), 66.1
(CH,CH=CH,), 65.5 (OCH,CO,); HRMS (FAB, MNOB matrix) Found 387.0942, CH ;NO;

Requires 387.0954.

N-(4-Benzyloxycarbonyl-1-oxyacetic acid)-6-amidinonaphth-2-ol (5).

To amidino naphthol 2 (3.12 mmol, 0.88 g) and K,CO, (7.5 eq, 4.7 mmol, 0.65 g) in
dioxane (15 mL) was added a solution of the allvl ester carbonate (3) (1.1 eq, 3.12 mmol,
1.2 g) in dioxane (30 mL). The i
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w1th water (200 mL) and acidified with 2M KHSO, to pH 7.0. After partial evaporation of

ISR Y T

me bOlVCﬂlb me l"edb[l()l’l was extracted W DLNI (jXZ.UU mlL ) and the aqueous pnase re-
extracted with ethyl acetate (3x200 mL). The organic phases were dried over MgSO, and
concentrated in vacuo. Purification by column chromatography on silica gel (eluting with

petroleum ether/ethyl acetate = 70/30 to 60/40) gave the crystalline urethane allyl ester (4b)

-
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in ANOL viald (N K7 o (AW wace traatad with PA/PPh Y (1N N1 mmal N 185 o) and 2 1_
il 7c70 YICiG (V.07 B). (&) Wabd uldiCld Wiul rl i) \1v70, vl HinNG1, v.iJd g) aild 5,5
4t b1 1 & midmbnon Al 11 a1 AA cmeamd AN N nead tha smnntiacs tsine cabioead A
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room temperature for 4 h in degassed DCM (15 mL). Concentration in vacuo and
purification by direct column chromatography on silica gel (eluting with 5-25% methanol in
DCM) gave the title material as an oil in 53% yield, which was used immediately in the
subsequent coupling reaction; Vmax./cm’' (Solid) 1722, 1613, 1512; o, (300MHz,

CD,SOCD,): 8.50 (1 H, s, H-5 naphthyl), 7.95 (1 H, d, J 8, H-8 naphthyl), 7.88 (1 H, d, J 8,

H-7 naphthyl), 772 (1 H,d,J8, H-4 1'1_3,1;)11{“},/1)5 7.35and 6.88 (4 H, 2xd, J7, AB system, H-
2, 3, 5, 6 benzyl), 7.18 (2 H, overlapping aromatic signals, H-1, 3 naphthyl), 5.00 (2 H, S,
ArCH,0), 4.25 (2 H, s, OCH,CO,H); &, (75.5MHz, CD,SOCD,): 172.1(CO,H), 166.9 and
163.4 (OCONH and C=NH), 158.7 and 157.8 (2xArCO), 136.7 (ArC-C=NH), 130.8, 129 7,
128.5, 125.9, 124.5, 119.8, 114.4 and 108.7 (8xArCH), 129.7 (ArCCH,0), 128.1 and 126.6

(Ar C-9,10 of napthyl), 67.4 (ArCH,0), 65.9 (OCH,CO,H); m/z (ESI +ve): 789.3 (dimer,

[M-M + HJ*, 89%), 395.2 ([M + H]t*, 70.4%), 125.8 (base peak); HRMS (FAB, MNOB
matrix) Found 395.1233, C,H,\N 2O6 Reauires 395.1243. This carboxylic acid (1.0 eq.

followed hv 05 Pn\ was coupled to hvl nﬂ]VQTVI"PnP resin nmno a standard 12h

JILE A (SR80 1 minome LAY Rt Al Roll Sraliiial 111
r J

HOBUDIC coupling in DCM/DMF ( 1) give a negative ninhydrin test. Loading was
quammeo Uy aﬂal}"Sib of cleaved material U'y' reverse pu&Sf‘: HPLC and gave a quaﬁtlt&t
ylelfl with respect o the S[arung ammomemy1 resm, with omy a smgle peaK visibie Dy

reverse phase HPLC.

4-Nitrophenyl-4'-hydroxymethylpheny-1'-oxyacetamide-resin
4-Hydroxymethylphenoxyacetic acid (1.5eq, 2.2 g), DIC (1.5eq, 1.9 mL) and HOBt (3eq, 3.2
ere dlssolved in DCM (40 mL) and DMF (10 mL) and stirred for 15 min before

Q
£

g r

(10x100 mL) and Et,0 (10x100 mL). A ninhydrin test was negative.The resin was swollen in
DCM and to this were added 4-nitrophenyichloroformate (2.5eq, 4.0 g), in DCM (40 mL)
and pyridine (5eq, 3.25 mL). The reaction was shaken for 12 h after which time the resin
was washed with DCM(10x100 mL), DMF (10x100 mL), DCM (10x100 mL), MeOH
(10x100 mL) and Et,0 (10x100 mL). Amidinonapthol.HCI (2 eq, 2.66 g) was dissolved in
dioxane (130 mL) and DMF (20 mL) and K,CO, (3eq, 2.5 g) added. This mixture was added
to the Wang-4-nitrophenylcarbonate resin (7.5 g) which had been preswollen in DCM. The

suspension, which rapidly became yellow, was shaken for 48h at which time the resin was
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-
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thoroughly washed with DCM (10x100 mL), DMF (10x100 mL). DC (10x 100 mT ) eOH
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and gave a value of 68% with respect to the starting aminomethyl resin. Extensiv
was needed to remove all traces of nitrophenol from the resin.
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43 aliquots of resin-bound 6-amidino-2-na p“ thol (0.10 g, 0.133 mmol) were swollen in dry

DCM (2 mL). To these were added under N, various amino alcohols (5 eq) in solution in
dry THF (2 mL) with Et;N (15 eq), Bu3P (5 eq). The vessels was cooled to 0°C before
addition (portion wise) of TMAD (5 eq). The reaction vessels were sealed under nitrogen
and shaken for 15 h. Following filtration the resins were washed sequentially with DCM (5
mL), THF (5 mL), DMF (5 mL), MeOH (5§ mL), Ether (5§ mL), MeOH (5 mL), DMF (5
mL), THF (5 mL), DCM (5 mL) and Ether (5 mL) and then dried in vacuo. For the split and

mix library synthesis the reactions were then repeated as above but with 3eq of reagents.

mix librar nthesis the reacti repeated as above but with age
Compounds (7i-viil) were cleaved by treatment with TFA/DCM/Water, (50/45/5, 2 mL,
4h), the resin filtered through a p'" ug o glass "'00} and rinsed with DCM (2 mL ) and M@H

with ht/zu The residue was dried in vacuo before analysis by HPLC and ESMS. For library
analysis 10mg of resin were removed from each reaction vessel and material cleaved
(TFA/DCM/Water, 50/45/5, 1mL, 4h) and the solvents removed in vacuo prior to analysis.

Multiple Parallel Synthesis Alcohols
(% HPLC purity, K; (UM) if less than 150uM)

/s
(1) (2-Amino-3-methylphenyDmethanol (42%), (ii) [2-(2-aminomethyl)phenysulfany!)-
phenylimethanol (52%), (iii) 1-naphthylmethanol (40%), (iv) (2,5-dichlorophenyl)methanol

(>80%) (v) (2-phenoxyphenyl)methanol (38%), (vi) 3-furanylmethanol (53%), (vii) [3-
(benzyloxy)phenyljmethanol (23%), (viii) [4-(methylsulfanyl)phenyljmethanol (>80%), (ix)
hycanthone (78%), (x) methyl 2-[8-(hydroxymethyl)-1-naphthyl]sulfinylbenzoate 59%), (xi)
4-(styryl(E)phenyl)methanol (51%), (xii) 3-pyridylmethanol (82%), (xiii) 4-
[(3,4.dichlorobenzyl)oxy]phenyl)methanol (52%), (88uM), (xiv) 4-[(4-nitrobenzyl)oxy]-
phenylmethanol (45%), (92uM), (xv) (2-benzylphenyl)methanol 1 (60%), (141uM), (xvi)
(6-chloro-1,3-benzodioxol-5-yl)methanol (86%), (53uM), (xvii) [3-(2,6 dichlorophenyl)-5-

methyl-4-isoxazolylJmethanol (82%), (43uM), (xviii) (2,3,5,6 tetramethylphenyl)methanol

) .

(57%), (56uM), (xix) [5,3’-dimethyl-[3,5]bi-4-isoxazolyllmethanol (144uM), (xx) [3-

(dimethylamino)phenyl]lmethanol (70%),(xxi) [2-fluoro-4-(trifluoromethyl)phenyl]methanol
A FEDur NAN LAgh NN BEIERS N .

(92%), (53uM), (xxii) 4pyridylmethanol (90%), (50uM), (xxiii) 4-[(4-

fluorbenzyl)oxy)]phenylmethanol (40%), (49uM), (xxiv) (3-phenoxyphenyl)methanol
(84%), (52uM), (xxv) [3-(4-chlorophenoxy)phenyl]methanol (80%), (48uM), (xxvi) 4-
phenyl(phenyl)methanol (38%), (54uM), (xxvii) (2,4-dichlorophenyl)methanol (86%),
(54uM), (xxviii) (2,3,4-trimethoxyphenyl)methanol (50%), (52uM), (xxix) [4-
(tertiarybutyl)phenyl]methanol (53%), (56uM), (xxx) (2-amino-3-methylphenyl)methanol
(35%), (47TuM), (xxxi) (2-amino-5-chlorophenyl)methanol (30%), (45uM), (xxxii) 4-
hydroxymethylpyridine-N-oxide (81%), (xxxiii) (4-n- butyl-phenyl)methanol (38%), (xxxiv)

LiULALY vIVL 2R avrialiiaL \ LU U g, \anandy

(2-methoxyphenyl)methanol (22%), (xxxv) (2,5 di methoxypheny )methanol %) (xxxvi)
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(xxxviii) 3-thienylmethanol (62%), (xxxix) (3,4,5 trimethoxyphenyl)methanol, (45%), (x1)
(4-aminophenyl)methanol (66%), (x1i) [3-(trifluoromethoxy)phenyijmethanol (88%), (xlii)
(3-ethoxyphenyl)methanol (87%), (xliii) 2-phenyl-phenyl-methanol (54%).

Split and Mix Library Synthesis - Coupling of 11 amino alcohols to
amidinonapthol template: Amino Alcohol, % Conversion (HPLC), % Purity (HPLC)
Aminoalcohols (8) (i) (3-aminophenyl)methanol, 100%,85%; (ii) (4-aminophenyl)methanol,
80%,65%; (iii) (2-amino-3-methylphenyl)methanol, 66%,55%; (iv) (2-amino-5-
merhvlnhenvl\methann] 95%. RS% (V\ {’1 amino-4-methvinhenvlimethanol, 1009% 959,: (v')

2RARR2LY RAALY AR QI 22anasy ;r.;v.. JAaavnaaliaaisay AU WU U, v i

(3-amino-2- methylphenyl)methanol 100%,95%; (vii) 6—am1n0hexanol 85% 80% (Vlll) 2-

1 n]n l-. 1 ONOL QKO0 {iw\ snxret
1 aivulivl 7U70,0070, \1A) Py

1
70,<50%; (X1) (2-amino-phenyl)-methano

ridoxamine
oi 66%,<50%.

Acylations with Resin Bound 6-amidino-2-naphthol-ethers

Eight (i-vii1) of the eleven batches of resin were chosen for the next step after considerations
of conversion and purity of the ether product. The 8 chosen resins were mixed and from that
mix 18 batches (50 mg) were prepared. HPLC and ES MS, analysis as well as HPLC-MS,
conflrmed that the mixed resin was composed of 8 components in approximatel

os (from expected absorbances). Some s
£
X

Ny

u 0 a
DIC (15eq) and HOBt (15 eq) and the corresponding carboxylic ac1d (the carboxylic acids
used for library synthesis are given below (10i-xviii)), in DCM/DMF (9/1) (2 mL). The
reaction vessels were shaken for 5 h before the solvents were removed under vacuum. The
resin samples were washed and dried as above. The couplings were repeated using the same
conditions for 12 h. Amidino materials were cleaved from the resin with (TFA/water/DCM)
(50/5/45) (2 mL) and the solvents were evaporated in vacuo yielding 18 sublibraries of 5-10
mg of amidino-based material. Sublibrary 7, which had been obtained by coupling the mixed

resin with benzoic acid, was chosen for analysis by HPLC, ES MS and HPLC-MS. All the

desired products had been synthesised and formed the major components of the sublibrary,

1 1 Tatad th - A A Tatad sntarial Ao U PR B, PP
which also included acylated aminoether and di-acylated material as a result of acylation
alrsae 1. s A m——

Library Deconvolution

Each of the 8 resin-bound 6-amidino-2-naphthol-ethers (10 mg resin, 6 wmol), (which had
been put to one side before the mixing step) were swollen in dry DCM (0.5 mL) to which
was added a previously activated mixture of DIC (15 eq), HOBt (15 eq) and 2-thiophene
carboxylic acid (15 eq) and DMAP (1 eq) in dry DMF (0.5mL). The reaction vessels were

then agitated for 2h. The process was then repeated using a 12 h coupling. The resin samples
were washed with DCM (5 mL), DMF (5 mL), MeO (5 mL), ethe (5 mL), MeOH (5 mL),
DMF (5 rnL), DCM (5 mL) and ether (5 mL), and subsequently dried in vacuo. Cleavage
was performed using TFA/water/DCM (50/5/45) (2.5 mL) for 3 h. The solvents were
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evaporated in vacuo and each sample purified by RP-HPLC (C; 250x25mm, 2.5 mL/min,
gradient from 10% MeCN to 100% over 1 h) and charaterised by ES MS prior to screening
which gave the following results:

(11i) N2-3-[(6-[amino(imino)methyl]-2-naphthyloxy)methyl]phenyl-2-thiophenecarboxamide
>50uM.

(11ii) N2-4-[(6-[amino(imino)methyl]-2-naphthyloxy)methyl]phenyl-2-
thiophenecarboxamide 4.1uM.

(11iii) N2-2-[(6-[amino(imino)methyl]-2-naphthyloxy)methyl]-6-methylphenyl-2-
thiophenecarboxamide >50uM.

(llIv) N2-2- [(6 [ammo(lmmo)methyl] -2-naphthyloxy)methyl]-4-methylphenyl-2-
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thiophenecarboxamide >50uM.
(11vi) N2-3-[(6-[amino(imino)methyl]-2-naphthyloxy)methyl]-2-methylphenyl-2-
thiophenecarboxamide >50uM.

(11vii) N2-[2-(2-[(6-[amino(imino)methyl]-2-naphthyloxy)methyl]phenylsulfanyl)benzyl]-2-
thiophenecarboxamide >50uM

(11viii) N2-[6-(6-[amino(imino)methyl]-2-naphthyloxy)hexyl]-2-thio

o T r - b - ==

A T-

NZ2Z-4-[(6-[amino(imino)methyi]-Z-naphthyioxy)methyijphenyi-2-
thiophenecarboxamide (11ii).

8.5% overall yield from the aminomethyl resin, 17 mg of a white lyophilised powder (TFA
salt); 8;; (300MHz, CD,OD): 8.37 (1H, d, J 2.2, H-5 naphthyl), 8.08 (2 H, 2 overlapping
signals, J 9.6, H-8 naphthyl), 7.91 (1 H, d, J 8.9, H-7 naphthyl), 7.88 (1 H, dd, J 3.8,J 1.5,
H-3 or H-5 thiophene), 7.73 (1 H, dd, J 5.0,/ 1.5, H-3 or H-5 thiophene), 7.71 (1 H, dd, J
9.0, J 2.2, H-4 naphthyl), 7.52 and 7.41 (4 H, 2xd, AB system, J 8.8, H-2,3,5,6 benzyl),

7.28-7.18 (3 H, overlapping signals, H-1 and H-3 naphthyl, H-4 thiophene), 4.50 (2 H, s, CH,
. . e — At Ada A~ M 120 O
benzyl), 5C (75 SN HZ, CD:;OD) 1659 ( \,—L‘I}I), 162.6 (Q—O da uldc), 157.5 ([\l_\:‘U}, 136.0,

137.9, 137.1 (ArC-C=NH, S-C-CONH, ArC-NH ), 132.4, 131.2, 130.8, 129.9, 129.6, 128.9,
125.8, 124.2, 122.4, 120.7 (13 aromatic CH signals with 3 overlapped signals), 125.8, 122.6,
119.8 (C-9 and C-10 naphthyl, Ar-C-CH,), 30.7 (CH,); m/z (ESI +ve): 402.2 (M + H]" =
100%); HRMS (FAB, MNOBA matrix) Found 402.1253, C,,H,,N,O,S Requires 402.1276.
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Aminoalcohols use ).
(i)  (3-aminophenyl)methanol, (ii)  (4-aminophenyl)methanol, (iii)  (2-amino-3-
methylphenyl)methanol, (iv) (2-amino-5-methylphenyl)methanol, (v) (3-amino-4-

2yapiaar ¢
methylphenyl)methanol, (vi) (3-amino-2-methylphenyl)methanol, (vii) 6-aminohexanol,

(viii)  2-(2-aminomethyl)phenylthiobenzyl alcohol, (ix) pyridoxamine, (x) (2-
aminophenyi)methanoi, (xi) 3-indoiemethanol.
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(i) 4-chlorobenzoic acid, (ii) 2-phenoxyacetic acid, (iii) 4-sulfamoylbenzoic acid, (iv) 2,2-

dichloro-1-methyl-cyclopropane carboxylic acid, (v) 2-naphthoxyacetic acid, (vi) 2-
thiopheneacetic acid, (vii) benzoic acid, (viii) 2-thiophenecarboxylic acid, (ix) S-chloro-2-
nitrobenzoic acid, (x) 2,6-dimethoxybenzoic acid, (xi) 3,4-methtlene-dioxybenzoic acid, (xii)
1-piperidinopropionic  acid, (xiii) 2,4-dichloro-5-sulfamoylbenzoic acid, (xiv) 6-
chloronicotinic acid, (xv) 4-chloro-3-sulfamylbenzoic acid, (xvi) 5-bromofuroic acid, (xvii)
5-bromovaleric acid, (xviii) 3,5-dihydroxy-2-naphthoic acid.

Acknowledgements:

We would like to thank the Royal Society for a University Research Fellowship (MB) and
Novartis for fundin (PR\ We thank Vinav Swali for his helnful comments.

‘. mn \L ANy VRAGMAAAL Y aaalny WS VY Laa AV LIS lAvajpA W AANERAN/ARLLS

eferences:

s

{1} Rapaport SI, Rao LVM, Arterioscler. Thromb. 1992;12;1111-1121.

21 Butenas S, Mann KG, Biochemistry 1996;35;1904-1910.

{31 Neuenschwander PF, Fiore MM, Morrissey JH, J. Biol. Chem. 1993;268;21489-21492, Bom V]J, Bertina RM,
Biochem J. 1990;265;327-336.

[4]. Harker LA, Hanson SR, Kelly AB, Thromb. Haemost. 1995;74,464-472.

[5]. Wagner G, Voight B, Pharmazie 1978;33,568-572.

rey PRSI A e | FEPURESRNY, I ¥ S TR [2 A B ¥ SRS AA_ . Ty WT o I P R ~r s o

o] AUydlIld 1, UKUOme 1, iNakdyama i, xaegdsru , IVIdlsuls K, (NUnomura o>, Kurumai i, baKU[‘al , Fa _)]l S, Chem.
Dthm Rn" 1QQ< 33,1458 'A7l
[7. Nagahara T, Ypkoyama Y, Inamura K, Katakura S, Yamaguchi H, Hara T, Iwamoto M. J. Med. Chem. 1994;37;1200-

1207.

[8]. Marsh, IR, Bradley, M Tetrahedron 1997:17317-17334, Marsh IR, Bradley M, Eur. J. Biochemistry, 1997;243;690-
694, Marsh IR, Smith HK, Leblanc C, Bradley M, Mol. Div. 1996;2;165-170, Marsh IR, Smith H, Bradley M, Chem.
Commun. 1996;941-942.

{5]. Roussel P, Mathews I, Kane P, Bradley M, Tetrahedron Lett. 1997;34;4861-4864.

[10]. Dressman BA, Spangle LA, Kaldor SW, Tetrahedron Lett. 1996;37;937-940.

[11]. Kates S A, Daniels SB, Albericio F. Anal. Biochem. 1993;212:303-310, Kunz H, Unverzagt C. Angew. Chem. Int.
Ed. Engl. 1994;23:436-437.

[12].  Rano TA, Chapman KT, Tetrahedron Lett. 1995;36;3789-3792, Krchnak V, Flegelova Z, Weichsel AS, Lebl M,

Tetrahedron Lett. 1995;36;6193-6196.

Nikam SS, Kornberg BE, Rafferty MF, J. Org. Chem. 1997;62;3754-3757.

L9274 74 onrTry

Sarin VK, Kent SBH, Tam JP, Merrifield RB, Anal. Biochem. 1981;117:147-157.

———
——
oW

At —



