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ABSTRACT

This paper presants SCF AM1 and CNDOM2 RF calculations of the polential energy
surface of histamine menocation (HA) and the agonists 2-(4-lhiazolyl)athylamme {TIA)
and 2-{4-oxazalyl)elhylamine {3XA). The similarity of the confarmational and electranic
structuras batween HA, TlA and OXA, suggesls that both HA analogues should have
agonist character, according to the intramolecular proten transfer modal that we have
propased In arder o explain the aclivation of the histamine H2 recepler. In this model
Both the intramolecular protan transfer and the basicity of the nilrogen atoms in the
hydrogen bridge are assumed to trigger the activity of the receptor. In this cantext, the
activity of the species analyzed here should decrease in the order HA, TIA, and OXA,
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RESUMEN

En el presente trabajo se presentan los resultados SCF AMY y CNDO2 AF ce la
superficie de enargia potencial de |z histamina prolonada (HA) y de los aganisias 2-
[d-tipzolijatiamina (TIA) y 2-(4-oxazalilelilamina (OXA], La similitud enlra las eslooc-
turas canformacionales y electranicas de HA, TIA y OXA, sugiers qua ambes andla-
gas de histamina tendrian cardcter agonisia, en base al modele ce transferencia
proténica inframolecular gue hemos propuesio para explicar la activacion del receptar
H2 de la histamina. En este modelo tanto 1z translerencia protdnica intramalecular
coma la basicidad relativa de los dtomos de nitrdgeno en e puente de hidrdgeno
juegan un papel relevante en la activacion del receptor HZ, En este contexto, la acti-
vidad de las especies analizadas debiera decrecer en &l ardan HA, TiAy OXA,
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INTRODUCTION

iine plays & major role in a varigty of biclogical systems. For example, it has effects on
" increases the heart rate? and stimulates gastric acid secretion”, Thea actions of HA are
amily of closely related receptor proteins denoted by H1, H2 and H3, originally defined
binding studies*®. We have recanlly reported a basic tridimensional model of the H2

he past decadas much attel’itinn has been paid ta the structural requirements for he
f histamine receptars. The structural requirements of histamine, as an H2 agonist, are
ve the protanated side chain nitrogen atom and the ability of the imidazele system to
wmeric ehift. Weinstein et .7 have postulated a mechanistic model for the activation of
nich is generally accepted and has served as an important concept for further studies® ',
. are some doubls regarding the feasibility of the intermalecular proton transfer imvalvad
5m'™,

ot af.'" developed a new model for the H2 histamine receplor aclivation. This model is
nodate and explain the agonistic activities of all knawn histaming H2 recepler agonists,
utomeric anes. Accarding to this model, the affinity of an H2 agonist depends only on
he heterocyelic ring, in contrast to the proton transfer models”, with interaction taking
anded form of the agonist, whereas the occurrence of the exlended forms is delermined
vith a basic moiety at the receptor surface.

e recently proposed a molecular mechanism to explain the activation of the H2 recepior
seticn'®. To build up this mechanism several guantum mechanical calculations wers
o reliability of the quantium chemical methodologies were lested against experimental
1 results obtzined are!

and PM3 calculations of the HA potential energy surface show that the most stable
wersfconformers are two protonaled N3H forms exhibiling an internal H-bond batwaen
iing W atom and the imidazol W atlom. In agreement with bath the experimental FT-ICR
irements™ and high level ab inftio calculations'™.

wlecular madeling of the H2 receptor® suggests the presence of an electric field in the
site enviranment. The eleciric figld effects on the HA structure weare studied using the
on Field, AF, model in the continuum representation al the CNDCJ2 level, CNDO/2-RF
“e results are in agreement with the experimental dala which show thal, in aguegus
n, the mast abundant species of HA monocatian is a non H-bonded species protonated
amino M atam™®, We have arrived to the same results for the HA hydration'®.
2quenily, we have calculated the intramelecular proton transfer patantial function, PT PF.
surraunded by molecular array which simulates the active sile of the H2 receptor found
he above mentioned work of molecular mechanics. The electric figld at the site was
ad by the RF approzch.

esult, we have postulated an H2 receptor activation mechanizm upon HA, which invalvas
agen bonding interaction betwean the extended HA and the carboxylate graup of Agp 98,
Hain gas phase or in nonpalar environments exists mainly as intramelecularly H-bonded
'mers, after crassing the transmembranes, HA should reach the active site in this
mation. The intramolecular hydrogen band would be broken due to the presence of Asp
narsad in an electric fizhd, which is mainly created by the ionic fragment in the aclive site
@ alectronic distribution of the receptar itself®.

exislency
by the vz

TABLE |
obtained

(v Rolr -]

The enal

tha gauc
imidazal
CMDON2
manocal
vansus t
AM1 har
CMDO2-
to HA, tl
activatios

e, This
cationg™
qualipy=
gradient:



COMPARATIVE SCF MO STUDIES FOR SOME HISTAMINE
ANALOGUES AS AGONISTS OF THE H2 RECEPTOR
OF HISTAMINE

'

C. OLEA-AZAR' , J. PARRA-MOUCHET=

‘Departamento de Quimica Inorganica y Analitica, Facultad de Ciencias Guimicas y Farma-
céuticas, Universidad de Chile, Casilla 233, Santiago 1, Chile,

zDepartamento de Quimica, Facultad de Ciencias, Universidad da Chila, Casilla 653, San-
tiaga, Chile.

ABSTRACT

This paper presents SCF AMT and CHDO/Z RF calculations of the polantial enargy
surface of histamine monocalion (HA) and the agonists 2-{4-thiazolyl)ethylamine [T1A)
and 2-(4-oxazalyl)ethylamine {OXA), The similarity of the conformational and elecironic
struclures between HA, TIA and OXA, suggests that belh HA analegues should have
agonist character, according 1o the intramalecular proton transfer model that we have
proposed in order to explain the activation of the histamine H2 receptor. In 1his model
both the intramolecular protan transfer and the basicity of the nitrogen atoms in the
hydragen bridge are assumed 1o frigger the aclivity of the receptor. In this context, he
activity of the species analyzed here should decrease in the order HA. TIA, and OXA
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RESUMEN

En el presente trabajo se presentan los resullados SCF AT y CNDOV2 RF de la
superficie de energia potencial de 1a histaming protenada (HA) v de los agonistas 2-
[4-tiazolietilaming (TIA} y 2-(4-oxazalil]etilamina {OXA). La simililud entre [as estruc-
wras conformacionalas v electranicas de HA, TIA y OXA, sugiere gue ambos analo-
qaos de histamina lendrian cardcter agonisia, en base al modele de transferencia
proténica inframelacular que hemaos prapueslo para explicar la aciivacian dal receplor
H2 de la hislamina. En este madelo lama 12 transferencia prolinica intramalecular
coma la basicidad relativa de los dtomes de nitrdgeno en el puente de hidrogeno
juegan un papel relevante en la activacian del receplor H2. En esle contexto, la acti-
vidad de las especies analizadas debiera decrecer en &l arden HA, TlAy OXA,
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INTRCDUCTION

Histaming plays a major role in a variety of biological systems. For examme, it has effects on
smooth mussle®, increases the heart rate® and stimulates gastric acid secretion®. The actions of HA ara
mediatad by a family of closely related: recaplor prateins dencted by H1, H2 and H3, eriginally defined
on the basis of binding studies®s). Wa have recently reported a basic rridimensional madel of the H2
receptor®,

Ower the past decades much at:ention has been paid to the structural requirements for the
various typas of histamine receptors. The structural requirements of histamine, as an H2 aganist, are
considered Lo be the protonated side chain nitrogen atom and the ability of the imidazole system to
undergo a tautomeric shitt. Weinslein af al.” have postulatad a mechanistic model for the activation of
H2 receptors which is ganarally accepted and has served as an impernant concepl for further studies™'".
However, There are same doubts regarding the Teasibility of the intermalecular proten transter involved
in fhat machanism®™,

Eriks et al."" developed a new model for the H2 histamine receptor activation.  This model is
able 10 accommodate and explain the agonistic activities of all known histaming H2 receptor agonists,
including nemautameric anes. According to this medel, the affinily ol an H2 agonist depends anly on
tha basicity of the heterocyclic ring, in contrast 1o the proton transfer models™, wilh interaction laking
place in the extended form of the agonist, whereas the accurrence of the extended forms is determined
by interaction with a basic molaty at the receplor surface.

We have recently proposed a malesular mechanism 1o explain the activation of the HZ recepior
upan Ha interaction™, To build wp this mechanism several quanturm mechanical calculations were
performed. The reliability of the quantum chemical methadalegies wera tested against experimental
data, The main results ablained are:

AM1 and PM3 calculations of the HA potential energy surface show that the most stable
tautomers/coniormers are we protonated NIH forms exhibiting an imernal H-bond betwaen
the amina M atam and tha imidazol M atom, In agreement with both the exparimental FT-ICA
measurameants' and high level ab initio caleulations®™.

The molecular modeling of the H2 receplor® suggests the presance of an electric field in the
active site erviranment. The elactric field effects on the HA structure were studied using the
Reaction Field, AF, madal in the continuum representation at the CNDCY2 lavel, CNDO/2-AF
W The results are in agreement with the experimental dala which shaw that, in agueous
solution, the masl abundant species of HA manacation is a non H-bonded species profonalad
at the aming N atom' 7, We heve arrivad to the same results for the HA hydration™!.
Consequently, we have caloulated the intramolecular proton fransler potential function, PTFF,
of HA surrounded by molecular array which simulates the active site of the H2 recaptor found
from the above mentianad work of moelecular machanics. The electric fiald al the site was
madeled by the RF approach.

As & result, we have pastulated an H2 receptor activation mechanism upon HA, which involves
a hydrogen bonding interaction between the extended HA and the carbowylate group of Asp 98,
Since HA in gas phase or in nonpolar enviranments exists mainly as intramalecularly H-bonded
conformers, after crossing the transmambranes, HA should reach the active site in this
conformation. The intramolecular hydrogen bond would be broken due to the prasence of Asp
48 immersed in an electric field, which is mainly created by the ionic fragment in the active site
and the elestrenic distribution of the receptor itself®.
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In summary, according 1o our mechanism, the activity of the histamine is direclly related to he
existence of a polarizable intramolecular H-baned. Table | shows the results of the PTPF of HA calculated
by the various mathods above cited.

TABLE I. Relative energy for crifical painis of the proton transfer potential function of HA monacation
obtained by various methods,

Methods Ring Barrier Amina chain
. : projonated hieight pratonated

Phiz = 3 0.0 12.5 0.3
B-31G Me-31G Y o0 a7 E7 RS-
MP2/E-31G Y MP2E-316* 0.0 72 0.z
Ak 0.0 15.2 2.2
CHDYa = 0.0 4.8 25
CHDO2-BF ™ 3.6 5.5 0.0

The energies are in Kcallmal,

In order to siudy the affects of the heteracyclic ring on the intramalecular H-band as well as an
the gauche-trans lorsional patential of the ethylaminef/ethylammoniurm) side chain with respect 1o the
imidazaliumifimidazalyl) group, [about the alpha angle shawn in Fig. 1) this work reports Al and
CHODY2-RF calculations on 2-(4-thiazalylethylamine monocation, TIA, and 2-[4-oxazalyljethylamine
manocation, XA (Figure 1), To account for the gas phase (non palar madiurm) relatve energy of
various lautomersfeonformers, the polential energy surface of sach campound is calculated using the
AM1 hamiltonian, The medium polarity effects on the PTPF of bath compounds are studied through the
CHOOZ-AF mathodology. Finally, in order to predict the ralative agonist activity of OXA and T1A respect
ta HA&, the results obtained are analyzed in lerms of the mechanism proposed far the H2 raceptor
activation upon HA,

| jae M FIG. 1. Internal gecmeatry of HA, TIA and
z A,

METHODS

&ll calculations were performed using the AM1 mathodology™ taken from MOPAC B.0 packa-
ge. This methodology has been fourd o be a useful methed for the thearetical modeling of H-bends in
cafions™, |n addition, for oxazale and thiazale, it has pravided bond lengihs and bond angles of 6-31G*
quality™. The PTPFs, lorsional potentials and associated critical pains ware calculated using analytical
gradients of the AHF wavalunction.

The medium palasity effects on the conformalional and electronic structure of both species
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were studied using the CNDOY2-RF methodology in the continudus solvent represenation'™. This
theoretical appreach has shown 1o be reliable in the description of polar solvent eifects on acid-base
properies; regarding this work, successful results have been obtained for amine conlaining systems®",
In particular we have recuperated axperimenlal data concarning the relative abundance of histamine
and HA fautomers™, The canstraints imposed to the GNDOY2 method require that the CHNDDIZ enargy
results follow the same trands as their A1 counterparts.

The CHOOY2 and CHDOY2-RF calgulations were perfarmed using software developed by Prof.
Benato Contreras. The internal geametries used were those provided by ihe AN calculations. Alsothe
relative energy of critical points of PTPFs abtainad with Paple standard coordinates™ shows no difference
respect the A1 geometnes.

RESULTS AND DISCUSSION

The first set of calculations were devoted 1o the description of the forsienal potential enargy
around the alpha angle of TIA and QXA species by tha ARA methadolagy. Matice that each eompound
pregents two taulomers, depending an the protonated M atom, Figure 1 shows the atarns definition of
the T1A and OXA forms, including the dihedral angle « which we have used as the parameter for these
calculztions on TIAand XA tautomers, As the figure shows, a is defined as the dihadral angle {C5-CH-
Ca-M12).

These A1 calculations were carried oul as a function of the « value, which was vared from d
1o 180 degrees in 10 degree increments and seeking the most stable structure by complete geamalry
oplimization through 2 gradiant technigue lor each value. Close to the energy minima and maxima, the
« incraments were narrowed and followed by complete geamatry optimization including «, i.e. no
geometrical rastrictions were imposed on the calculations. Figures 2 and 3 display the

s —T1A H1 PROTONATED 15 e i e
1 ~-TIA H12 PROTONATED 1] DT
- WA M12 PROTONATED
13
e gyl
E | TE: 12
" ar Y S
el B & 10 |
f s
i i @ e .
E : oL : —
5 y it
u B /
L m
= E 5 |l.l
E
3 q 4 /
E E 3["'\\\ I
) N /
B T S TO T o g [ e B
o 30 B0 B 120 180 180 L] 30 & h:Ls} 120 160 180
ALPHA ANGLE/dagraas ANGLE fdegreas
FIG. 2. Torsional potenfial function of FIG. 3. Torsional patential function of
profonated TIA tautomears vs o angle. protanatad XA fautamears vs o

angla.

102



i Bal. Soc. Chil. Quirn., Val. 44, NT 1 {1999)
relative electranic energies as functions of o for TUA and OXA, respectively, while Table Il shows the
relevant internal coordinates and the total energy of most stable conformer, where the atom numbering
is refarred to Fig. 1. Besides the o angle showed in the figure, this Table includes two dihadral angles 41
and 42 defined by angle {C9-C8-C5-C4) and angle [H15-M12-C9-0G8), respectivaly. In thase tables D
and A stand for interatomic distance and bond angle, respectively; whila the Greek characters represent
dihedral angles,

TABLE NI, Infernal ratation about o, AM1 molecular geometry and potential enargy of mare stable
prodanated forms of T!.l} and TEA,

TIANIZ2 TIA N1 OXANI2 OxA NT
protonated profonated pratonated protonated
AM1 Abt1 Al AR
D1-C2* 1.394 1,387 1.399 1.421
OCz-X3* 1.682 1.671 1.398 1.366
Dx3-C4 1-.658 1,655 1.390 1.407
DC4-C5 1.398 1,398 1.396 1.387
DCE.N1* 1.397 1.978 1.388 1.389
DM1-H1T* 2.083 0.998 2.205 1.014
DCs-Co 1.485 1.486 1.475 1.478
Doe-Cyt 1.524 1.537 1.524 1,532
DCo-Nize 1.490 1.443 1.492 1.446
DM12-H15* 1.021 1.001 1.024 1.0
DM12-H16* 1.023 1.001 1.022 1.001
OMN12-M1 2.837 2.980 2.876 2,835
DM12HI7 1.038 2.010 1.033 2,149
XK=5 0
A[N1-C2-X3" 114.2 123 108.5 1058
A[C2-X3-C4) 91.4 824 1059 107.6
A[X3-C4-C5)° 110.3 1123 1075 108.1
AfCca-cap 113.7 115.3 117.1 1152
AlCe-Co-Mzf 113.3 1133 1122 114
p1° -34.5 156.4 36.6 318
el 81.1 81.6 -49.1 -T15
o §a.2 65.4 53,9 60.1
Total enargies -31498.8 -31487.5 -34378.4 -34360.3

a. Bond lengths in &

b. Angles in degrees

1 = C9-CB-C5-C4

o = M12-C9-C8-C5

$2 = H15-M12-C8-C8
Total energies in Kealimal,

Due ta the fact that protanation at the heterooyclic M atam of TlAand XA species ware 20 and
35 Keal/mal more stable respect to the protonation in fhe sullur and oxygen heterccyclic atoms, only
lautomers protonated at N1 and N12 were considered. Figure 2 shows that both TIA tautomers exhibil
similar curves, exhibifing two @nengy minima, ane al an o value of 180° and the most stable form at an
wvalue arourd 60°. The maximum energy values carrespond to transifion states of the potential ensrgy
surface. Table || shaws the significant gecmetry and lotal potential enargy of the most stable OXA and
TIA forms, and Table 11 shows tha significant geometry, the polential energy and force constants of
transition states. Similar polential energy surfaces have been reparted by Hemandez-Laguna ef al. far
histamine monocation'.
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TABLE . Intzmal rotation about . A1 molecular geometry, poteniial energy and foree constants of
transition states for protonated forms of TIA and OEA.
TIAN12 TIA N1 OXANIZ QA M
protonated protonated protonated pratenated
AN A Al AN

DmM-Ca* 1.395 1.398 1.416 1.424
DC2-Xa® 1.701 ¥ 1.648 1,404 1.363
Dx3-C4* 1.661 1.656 1.338 1.408
DC4-Gh° 1385 1.388 1.392 1.3586
DCs.N1* 1.306 1.375 1.380 1.390
DM1-H17* 4.003 1.002 3920 1.012
DEs-Ca 1.484 1.484 1.475 1,477
DCa-car 1.530 1.5349 1.530 1.6539
DCg-N12* 1.495 1.438 1,494 1.438
Dk 2-H15? 1.024 0,999 1.024 0.993
DH12-H18* 1.026 1.003 1.026 0.909
Dh12-M1° 4.143 4,215 4170 4.340
Dh1zH™ 1.024 3.921 1.002 q4.12
Xx=50
AlM1-Ca-Xay 110.4 112.2 107.5 114.7
AlC2-X3-Caf 911 92.4 105.6 105.7
AlXI-C4-CEf 114.3 A10.5 108.3 1084
AlC-Ca-Co)r 110.7 111.7 110.4 111.5
AMCs-Ca-M12) 112.8 111.6 112.8 111.4
1° 573 -68.9 -57.9 -14.9
P 58.3 65.4 5.1 66.8
T 1464 148.4 147.1 145.40
Forca constants® -0,00325 -0.00231 -0.00295 -0.00222
Tatal energias -31488.6 -31480.1 -34368.9 -34372.4

2. Bond Iengths in A

b. Angles in degrees

§1 = 59-CH-C5-C4

o = W12-C8-C8-C5

42 = H15-M12-C9-CB
Total energies in Kealfmal,

It zan be seen in Figure 3 that both OXA present twe energy minima for the side chain ratation,
corresponding to an extended form with o = 18°, and a folded farm with o close to 60°, As in TIA 1he
maxima corespond to transition states, characterized in Table 1.

Tablz |1, Fig. 2 and 3 show that each compound exhibits a very similar tersional potential function
around o value in both tautomers. In addition, Table Il shows an interatomic distance between M1 and
MN12 around 2.9 A for both tautomers. Also the N1-H17 distance for the M12 protenated form is argund
2.1 A; conversaly for the N1 protonated compounds the M12-H17 distance is also arcund 2.1 A

These results strongly suggest the existence of an intramolecular H-bond, N5—H17—M12 in
both compounds. In arder to describa this intermal H-bonding in a non palar medium the PTPF for each
compaund was calculated by the AM1 method; Figure 4 shows the resulis for TIA and OXA species
also, for comparison purpesas, the corresponding PTPF of HA has been included. Each
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one of these curves was calculated by complete geometry opfimization of the lautomers al each point of
the proton position acrass the H-bridge. As before, the intarnal geometry was completaly relaxed as the
praton maved from one minimum to the other, so that the calculated FTPFs may be considered to
represant a minimal energy path for the proton transfer process of the gas phase or in a dilute solution
in a non-podar solvent.

¥
RELATIVES ENERQIES! Keakimel

a0

Filg

15[
FIG. 4. Proten fransfer polential functian of
protonated TLA, HA and QXA

DISTANCE "M1~-H/A

TIA OXA --HA

The fwo minima are connecled by a transition state with force constant of -1.236 millidynes.f.-!'-.
-0.853 millidpnes.-'ﬁ and 0.493 millidynes/4 for OXA, TIA and HA respectively. [t can be seen that the
PTPF of TIA and OXA are very similar to that of HA, However, the calculated barrier height values are
presumably overestimated since, as expected, the high level ab initio calculatians for HA manocations
showed to be much more smaller than our AM1 resulls.

A feature displayed by all curvas is that the FTPF around M1 is narrower than that ococurring
around MN12, indicating that N1-H represents a more covalent bond than M12-H which is described by &
shallow well, corresponding to a more elecirostatic interaction. This characteristic suggests that the
prasance of an alactic field such as that created by a polar solvent, ions, other malecules, eic., should
stabilize the more ionic form 10 a greater extent than the covalent N1-H form.

The polar medium effects an PTPF of HA examinad by CNDO/2-RF model, shawed an inversion
of the energy minima respect 10 tha gas phase results together with a lowering of the torsional barrier
describad by the o angle, allowing the formation of the extended HA conformer™. This structure was
found 1o interact with the H2 receptor active site obtained by melecular mechanic calculation repored
earlier?. .
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Consequently, the PTRF of OXAand TiA, in the presence of an electric field characterized by a
diclectric constant valua in the RF model, were calculated by CNDO/2-AF methadalogy.

Figura 5 shows the TIAFPTPF for the isolated systerm and for the system immersad in a polarizatle
medium represented by & digleciric sonstant of 80, [Lcan be noficed that the CMDCH2 PTPF in vacuurm
follaws the same trends as fhe A1 curve in Figure 4. The presence of the electric fiald created by tha
polar medium an the TiA monacation produges an inversion of the relative energies of both minima, as
it was found for HA ™. A similar behaviarvas found for the OXA PTPF, which exhibits a difference
between the minima of 1,10 Kealimal and the barrier height 3.0 Keal/mal larger than TIA.
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FIG. 5. Influence of a polar madium in
the praton transfer patential function of
TIA.
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Finally, the solvent effects on the torsional energy abaul o were calculated. The results showed
that in the presence of a polarizable medium characterized by e = 80, fha torgional barrier decraases ber
2.2 Kealfmal and 4.5 Kealimal for TIA and OXA, respectively.

We have proposed a mechanism for the H2 receptor activation upon HA interactions that invoives an
inframalecular proton transfer between the two N aloms of HA, in which the basicity of the N atoms may play a0
important role ta explain the diierence in agonis! character'™. Actording to this mechanism, it can ba pradicled
thal TIA and OXA should be HA agonist wilh QXA weaker than TIA, Also the H2 receplor activation depends
mainly on the proten transfer from the haterocyclic N atom fo the amina N atem. Since the first stap consists on
the profonation of the heteracyclic M atam. the AM1 praton affinity to this atomin oA, TIAand HA ware astimated
as the difference hetwesn the prolonated H-bonded form and tha cerresponding neutral 1aviomer. Tahle
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I =hows the AM1 relative differance of proton affinities for each compaund. In all specias ihe heterocyclic
flng nitrogen atom is the most basic one; however, a decrease of this parameter is obsensed from HA o
TIA and DXA. Thase resulls agrae with the hypothesis that the affinity of H2 agonists depends on the
basicity af the haterocyelic nitrogen atoms, in good agreement with cur mechanism' and with experi-
mental dala, which comrelate the pla with the aclivity of some aganists of HA™.

TABLE V. Estimated proton affinities in Kealfmal of HA TIA and QXA spacies oblained by AMI

calculations, i
-

Spacies Proton affinities
HA N1 (heterocyclic nitrogen 1764
HA& N3 (heterocyclic nitrogen) 176.2
HA W12 (aliphatic nitregan) 173.7
TIA heterocyelic nitrogen 1701
TiA aliphatic nitrogen 164.8
TIA haterocyclic sulfur 133.6
OXA heterocyclic nitragen 166.3
OXA aliphatic nitregen 162.2
OxA heterocyclie oxygen 147.0

As we established above, the histamina compound exists as intramolecularly hydrogen banded
forms in nonpolar media like the transmembranas of the H2 receptar. In the presence of tha rasidues at
the active site immersed in an electric field created by these residuas and by the rest of the H2 receplor,
a proton transfer from imidazole nirogen atom to the aming nitrogen atom occurs. Then, the amino
fragment rotates lo form a hydrogen bonded complex with the Asp 98 residues found fram the
tridimensional madeling of the H2 receplar®. Finally, this interaction activates this recaplar. The inleraction
af aganist and the H2 receptor occurs between the extended agonist molecule and a basic moietly at the
receplor surface, in agreemeant with the preliminary tridimensional model of the H2 HA receptor developad
by us™, in which Asp 98 is the main residue for the recognition of HA.

The results obtained for TIA show that this compound behaves like histamine, bul because of
the lowering on the basicity of the heterocyclic nitrogen of TLA respect 1a HA, the agonist character of TIA

should be smaller than that of HA. In turn, OXA should have smaller agonist character than that of TIA
since it presents the largest barrici height to proton transfer and the smallest proton affinities.
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