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INTRODUCTION THE ILM APPROACH Ruiding and preliminary EXPERIMENTAL RESLULTS

minimization of the examined
compounds

The pK and logP_ of WB-4101 related compounds were

measured, using potentiometnc detemination with Snus
PCA-101 instrument (5). The detailed expenmental method

t'sunanimouslyaccepted thatthe a adrenoreceptorscan be classfied into at
least three subtypesnamed: a ,a_ and a . Thisfinding hasstimulated several
researchesto highlightthe chemical propertiesthatallowa ligand to selectively

This method is based on the pnnciple that at
equilibnum the solvent moleculeswillbe more l
probably found nearthe hydrophilic regions of

bind to one receptorsubtype. the solute, while they will be repelled by the canbe found else_whe_re (6). | - |
WB-4101 (1) binds with high affinity both a adrenoreceptors and 5-HT1 more hydrophobic moieties(3). Conformational analysis The presence of five dlaster_cnsor_ners pairs |n_the examined
receptors while notshowing anyantagonism ata adrenoreceptors. This allows the calculaton of a global using high temperature MD compound§ lets us h_lg_hllg ht the_ Influence of
The WB-4101 derivatives were synthesized by replacing the dimethoxyphenyl hydropathicity index (ILM) and this property stereoisomernsm on lipophilicity. The following table reports
moiety with severalarilgroupsmono- and bi-substituted. can also be projected onto a molecular l the two IogPvalues_forneutralformSW|th thecorregpo_rydmg
surface, giving rise to a very detailed local AlogP for each pair. The AlogP values, that are significant

The aim of this work was to study the lipophilicity profile of WB-4101- related only for the pairs A12/A13 and A58/A60, suggest that the

hydropathicity mapping. The ILM calculation Insertion of conformation with

;omrgggms arggiéct)ﬂt](;sé thgﬁra:]laelh;%/aﬁ; ILIID\<I/a(II\leeoéecular Hydropathicity Index) comp_n'sed the correct_ion_of the values by infvr;liilrfﬁz;e(?ﬁffpi‘é/x) ster(;msorr:_ensnr .ef(fje.tctc;n Iogliflsscting_tlystdepe_ndenton the
PP P Xp g syelenm G fhe eeriEenE G dhe wEiEr conformationalngidity of examined diastereoisomers.
The predicted values obtained with this computational approach were moleculeswhich, atthe end of the smulation, l
compared with the logP values calculated by other theoretical methods were found at more than 15 Afrom the solute
(fragmental and 3D surface based methods). Anearer characterization of the atoms This comection is allowed because at _ ™ Compound | Chirality | LOgR.yu AlogP
delicate balance that exists between hydrophilic and hydrophobic portions in such a distance the sum of the contnbutions of gﬁgusa\rlgz?;r;fmogsg A12 RR 4.140 o A
these derivatives has been attempted projecting the hydropathicity local the solvent tendsto average out the detailsin R e G A3 meso 3.684 '
contributes on to molecular surface to provide not only a global molecular the localhydropathicity profile (4). . best frame y A15 RR 3.553 0.049
hydropathicity index (ILM), but also a detailed tridimensonal mapping of this Al6 RS 3.602 '
property (2). d isthe distance between the l A23 SR 3.379 0.082
d. solute atom iand the centerof A25 RR 3.461
ILM = ! mag.sofwatermoleculej. (Calculation of the global ind a ass RR 3-8 0.238
N is the number of solute 1€ globalindex A43 RS 3.342
MLl atomsand N isthe numberof (DETE PRl Oie A58 SS 3709 | 1 aeg
MLP CORRECTION watermolecules L y AGO RS | 3350

The vitual logP values obtained using the default MLP atomic parameters (8),

have a too high an average emor (AlogP= 0.66) compared to expernmental

measures. This divergence was probably due to the inaccurate

parametnzation of benzodioxane oxygens that are too hydrophilic and/or

methoxylic oxygens that are too hydrophobic. The new benzodioxane E><AMINED COMFDLNDS
parametnzation is made comparnng the expenmental logP values of not-
substituted benzodioxane (logP = 2.01) with tetraline (logP = 3.49) and /\VO\ R, .
calculating the comectoxygen atomic value with the following equation: H
woNNwo\Mz

The A3 (WB-4101) hydropathicity surface
shows that the two methoxyl groups have
a different profile and the interaction
between one methoxylmoietyand amino

The different contribution of benzodioxane group stabilizesfolded conformations.

f(0,,)=- 9P 2 T(CH.)_ 4,8 oxygen a-subdtituted is obtained subtracting the R, Y

2 already known atomic contrnbutions from
expenmentallogPofthe A2 (logP= 1.325). Compound | Configuraton ] R 1T & | X v
The comparnson of experimental logP for A3, A8 and 0.31 -0.28 A-3 (\WB4101) R H H |OMe|OMe| H
Al10 denvatives shows that the contrnbution of ¢ ¢ 0.46 A8 R H H |OMe| H H
methoxylic group is not constant and can be 0 , P = o o ol B lone In the monosubsiitued A8 compound  the
neglected in approximation. For this reason the o o e | 6 lovelovel 1 methoxyl group interacts with aminic
oxygen atomic value is made equal to CH %OTNNHZ 16 SR T Tove love | 1 hydrogens
f:[hontnbutlon with oppo.ste s.gn(fo = -0.63). T ’; T 3 SR e | B lovel n ¥
e new parametrization gives a lower average emnor 0.1  0.03
| -1.090 A-25 RR Me | H |[OMe| H | H
(AlogP = 0.3) and showsthe good enhancement of |
comected oxygen contnbutions. f,=0.01 A4 R H H |SMe] H H
A-56 R H H H H | H
A58 SS H | Me |OMe OMe| H The methyl derivative Al5 is less
A-60 RS H | Me | OMe|OMe| H hydrophilic because this apolar group
R.J_SA-"LE E_IA\/IOLR A-61 R H H | CN | H H breaks the intramolecular interactions
A-63 R H H [COMel H H betweenthe two aromatic moieties.
For A3 \WB-4101) denvative was also A-70 R H H F H H
performed a long-duration dynamic (2
12 nanoseconds) in water in order to
highlight how evolve the solute-solvent
0 interactions and therefore the ILM OMe OMe
1 LT values. X , NN The high hydropathicity of methyltio
L The reported plot shows that the compound A54 isdue to strong apolarity
s solventsolute ineractions have got a I of tioether function, that increases the
. - pulsatile behaviour in which the R R OMe hydropathic profile of whole phenylring.
- attractive and repulsive forces ! 2
9’50 c00 1000 1500 exchange perodically. The solute Compound Configuration R R,
fi 8 causes the movement of_solvent t_hat A-38 R Me H
go away and go near with a penod A40 R ¥ Me
dependent of solute polanty. For WB s RR - .
4101 compound thispenod isequal to a3 = o o The A56 not-substituted derivative showsa
0.85nanoseconds symmetrical surface with two hydropathic
aromatic nngsand an hydrophilic aminic
core.
ANAL TABLE N0 NN
H
Companng the logP . and logP , you can observe the constant difference WONNwON
between each pair of values. This AlogP (2.75 £ 0.2) suggests that the
contribution of protonated nitrogen issignificantly independent from the whole A-12 (RR), A-13 (meso) DISCUSSON
structure.
Predictive approach ClogP logPy.p log P,
Compound pK, 109 Preutral log Py, ClogP 109 Pyoreau log Pu.e log Py
A-3 7.62 3.330 0.801 2.301 2.40 3.084 3.32 PE?TI Average error 0.37 0.30 0.12
ﬁ?o ;::2 2;?; 8:;2; zizi 2:28 2;1(2) 212 CONFOH\/IA-"O NAL H{) B The average enoris calculated for all examined compounds
A-12 7.06 4.140 1.304 3.042 3.20 3.606 3.46
A-13 6.82 3.684 0.815 3.042 3.20 3.541 3.70 Also considenng the structural smilanty of examined denvatives the very
A-15 7.62 3.553 0.874 2.630 2.70 3.533 3.42

low average enor of ILM approach shows that this method is able to

A-10 Lo | oo | DR | 20 | a7 | SA87 | SS9 . : J I 3 L, S evaluate the dynamic behaviour of solute-solvent interaction at the
A-23 7.51 3.379 0.661 3.194 2.90 3.582 3.29 . \'/ ~ ; A
) ’

equilibnum, highlighting the its influence on the patition coefficients On

- =
A-25 7.45 3.461 0.758 3.194 2.90 3.508 3.37 ._ . N\ . .
A-38 8.53 3158 | 0484 | 2474 2.50 3.472 3.19 | . w the other hands, this method, based only on molecular dynamic
A-40 8.41 3.068 0.311 2.474 2.50 3.476 3.18 \./ ~. &Y 1 smulations is disconnected from knowledge of appropnate fragmental

A-42 8.56 3.580 0.847 2.783 2.80 3.800 3.57 ‘ . < . ? param eters,

A-43 8.46 3.342 0.600 2.783 2.80 3.776 3.36 2

A-54 7.25 4.295 1.623 3.905 3.30 3.721 4.14 ’

A-56 7.49 3.691 0.831 3.346 2.80 3.214 3.67

A-58 7.73 3.709 1.381 3.429 3.20 3.722 3.44 - C ES AND AC N\IO\M = )G M E\ITS

A-60 7.82 3.350 0.243 3.429 3.20 3.765 3.07 1. H Kapur, D.R Mottram, PN. Green, “Receptor interaction for the alpha-antagonist WB4101 (2(N[2,6-dimethyoxyphenoxyethyl])amino-methyl-1,4-
A_63 7.19 3.172 0.414 3.016 200 2 505 3.19 benzodioxane)”, J. Pharm. & Phamacol., 30, 259, (1978).

A-70 7:36 3:783 1:131 3:429 2:90 3:401 3:76 -I'he m a|n faCtO s that d ete m |ne the cCO nfO m a.t|0 nal p r0f||e Of V\B‘4101 2. Fantucci R, Villa AM., Mlla L, Vistoli G., “A new dynamic approach to the calculation and rappresentation of the local hydrophilicity-hydrophobicity”,

Trendsin QSARand MolecularModelling, E SanzEd., Pous, Barcellona (1995).

d e nvatlves are ShOWe d |n th |S flg ure. 3. Vistoli G., “Anew 3D descriptorof molecularhydropathicity”, Ph.D Thess Milan University (1998).

-Ihe pK vaIuesforA—8 A-12 A—l3 A—54 A—56 and A—58 derivativeswasmeasured in presence 4. Allcalculationswere performed with Quanta/CHARMm from MS (MS Inc, Burington, USA). The computational protocolscan be found in (3).
: ' ’ ’ ' 5. SrusAnalytical InstumentsLid. (Rversde, East Sussex, UK)

of methanol, due the low water SOIUb"Ity! according to \asuda-ShedIovsky approach. The 1 TETT |nte racuon between the benZOC“Oxane nng and the phen" 6. AvdeefA., “pHmetiic log PIi: Refinement of partition coefficientsand ionization constantsof multiprotic substances’, J. Pham. &i., 82, 183 (1993).
ClogP valueswas calculated according to the method of Leo and Hansh (7). The logP, . . : _ 7. AJ. Leo, “Calculating logPfrom structures’, Chem. Rev., 93, 1281 (1993).

was calculated using atomic param eters reported N (8) The |Og PM _was detemined MOIety’ _ _ _ 8. PBroto, G. Moreau and C. VanDycke, “Molecular structures: perception, autoconelation descriptorand QSARstudies System of atomic contributions for
according to equation reported in (9). The logP, wascalculated using a cut-off radiusequal 2 electronic repulsion between the benzodioxane oxygen atoms and e caleulationotihe octanofvalerecsticiens, Eut 4 Med. cnem, 19, 7% (959

. . . . . . 9. PGalillard, PA. Carnupt, B Testa and A. Boudon, “Molec ularlipophilicity potential, a toolin 3D QAR Method and application”, J. C.AM.D., 8,83 (1994).
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