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product 1b nx n highly hygroseopie solid, nmr (DMSO-ds) ns
expected.  Anal. (C;HNO;P-XH,O) N/P: enled, 1.00; found,
1.1,

The NI, salt of 1b was prepared by disslving the phosphate in
several milliliters of 207 N1LOTI and freeze drying to a white
powder.  Anal, (O NOT-2NH - NTILOY N P ocaled, 3.00;
found, 208,

lrans-3-Allophanoyleyclohexyl Diphenyl Phosphate i6d;.
Method E.--A solution of 1.0 g (0.0026 mole) of trans-3-diphenyl-
phosphoryleyclohexnnecarboxylie acid (6a) in 25 ml of anhydrous
Cells was treated with 0.4 g (0.0032 mole) ol oxalyl chloride at
25°%  After the initial offervescence had subsided the renction
ntixtuce was stirred overnight at 25°, heated for 1 lir at 60°, and
evaporated in vacio to give a syrup.  The symp was then treated
with (.30 g (0.008 mole) of urea at 65° for 2 days.  The resulting
brown mass was partitioned between EtOAc and H,O and the
[LLOAc extracts were dried (MgSOy). Subsequent filtration and
evaporation afforded 1.0 g (909) of the desired product (6d) as an
impitre brown oil.  Purification was accomplished ou silica nsing
262 MeOH-CHCY s the eluent: ir (liquid fihn) snd nnuw s
expected.  Anal. Caled (CooHuaNLOsP) C, H, N, D

Trifluoroacetylurea.-—Urea (26 g, (144 mole) was dissolved in
100 il of CTHRCOOH, and 93 g (0.44 mole) of (CTCO)L0 and
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b ol of THLRO; were added. The sohition was heated 1o Lar?
for 1 aud stirred at 25° for 2 hr, and 500 ml of 0 was added.
The =olid produet wns collected and reerystallized fron EtOTT; s
Is4-186° div.v (8075 tnal (G N.0001C, 1L N

Cyclohexylcarboxylurea.- -Cyclohexylearboxylic weid +2 g, 16
ammoles) was stirved with 15 ml of SOCL overnight.  The <.ln
tion was evaporated to o thick syrup and heated vo 707 for |oday
with 2 g (33 auncles: of urea. Upon the addition of 30 rl of 11,0
i salid formed which was filtered and dried to yield 2.26 g of the
prodher 8397y which was reervstallized fron DO ap 281
20200 ol VCJLNOGCOHN
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The mechanism of action of antihistaminies and cortisol has been studied at the molecularv level using “cnupled”
ion-exchange merbrane electrodes on an in #ilro system consistitig of bovine serunt albuinin ax the receptor and

various antihistaminies and cortisol as competitors.

The data obtained indicate that, when the antihistaminic

conecentration is above a eritical value (1 X 1071 /), histamine does not induce those changes in hovine serun
albumin which are necessnry for an interaction. At the =ame time, structural annlogs without antihistaminie
activities have shown 1o influence on the binding of histhmine, when tested in the same experiniental conditions.
Furthermove, the access of histamine to the biopolynter ix itthibited by molar concentrations of antihistaminies
which closely approximate those previously found for inorganic monovalent ions.  The correlation between ionic
strength and antihistaminie netion ix discussed in terms ol a stabilizing effect of the antihistaminic on a given

conformation of the biopolymer.

This conformatiou ix unable to bind histamine.

When antihistaminics are

replaced by cortisol, this steroid prevents the binding of hixtamine to the macroion at niolarities at which anti-

histaminics show no etfect.

In fact, under the e experimental conditions, cortisol ix more effective by a factor

of 10 than antihistamiunies in stabilizing that couformation of the biopolyvmer which does not interact with

histamine.

The investigation of pharmacological problems hus
been greatly aided by the study of model systems using
a purely physicochemical npproach. This is particularly
true for the mechanism of action of antihistaminics.
Many of the mechanisms postulated! may be tested
at the molecular level using a synthetic in vitro systent.
{iven though the model system is merely a method for
visualizing a problem in simpler molecular terms and
is 1ot an attempt to reproduce physiological condi-
tions, 1t ean =erve the purpose of eliminating those
mechanisms which violate the principles obtained from
these studies.

[Kier's considerations® on the interatomic distances in
the cortisol and histamine molecules and theoretical
speculations on n possible competition between the two
as an explanation of the role of cortisol in controlling
the inflammatory response have found experimental
support in the electrochemical data presented in this
paper. We have demonstrated that an electrostatic
competition between cortisol and histamine does oceur
and no binding of histamine 1o the macroion takes

(1) P, B. Marshall. Brit. J. Pharmacol, 10, 270 (19351
(2) L. B. Kier, J. Med. Chem., 11, 915 (1968).

place i the presence of a given niolar concentration
of cortisol.

It ix commonly believed! that the antilnstaminies
function by eompeting with histamine for a specific
receptor site on x protein. This receptor is 1ll defined
and hag not, as yet, been isolated or identitied.

On the assumption® thut protein—drug interaction
produces a change in the structure of the biopolymer
and consequently a variation in the mean ionie nctivity
of the =aline mediuin, potentionietric measurernents
have been carried ont by means of “coupled” ion-
exchange membraue clectrodes previously described.*
This new techuique iz nseful for the study of unstable
biologically important compounds and of biopolymers
which undergo confornational changes.®

(3) (a) E. J, Ariens, Mol Phivnncol., 1, 246 (1964); (1) Advan, Dewy
FRes., 3, 446 (1968).

(4) C. Botré, 8. Borgld, and M. Marchetti, Biochim. Bilophys. Actn, 136,
208 (1967).

(3) (a) C. Botré, 3. Lorzhi, M. Mareletti, and M. Baamann, Biopolymers,
4, 1046 (1966): (1) +bid., §, 483 (1967); (c) C. Botré', M. Marcletti, and
N, Borghi, Biochim. Brophy«, Acte, 164, 360 (1968); (d) 1. Bolis, C. Botré,
=, Borgli, and M. Mareletti in " Membrane Models and the Formation o
Bivlogical Membranes,” .. Bolis and B. A. Pethica, Ed.. North-Hollan.!
Publisking Co., Amsterdam, 1968; (e) C. Botré, Farmaco, Ed., Sci.. 5, t11
(1968).
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This technique permits us to exanune the molecular
events which occur during histamine binding to bovine
serum albumin. In several antihistaminies of different
chemical composition the antihistaminic activity ran
parallel to the effect. of the ionic strength® on the struc-
tural stability of bovine serum albumin. It has been
previously demonstrated®-® that the bovine serum
albumin-histamine interaction is dependent on lonic
strength, that is, there is a eritical saline concentration
which can be regarded as a threshold defining two
sharply different behaviors of bovine serum albumin in
the presence of histamine. It was suggested that
bovine serum albumin undergoes structural changes
which seem to be triggered by histamine. These
structural changes are regulated by the ionic strength
of the medium which hinders the attachment of hista-
mine to the macromolecule when a critical salt con-
centration is reached.

Since an increase in the total ionic strength of the
medium will reduce the electrostatic interaction be-
tween opposite charges’ this limiting influence could
not account for either the structural change or the
threshold significance of the effect.

Experimental Section

Materials.—Crystallized bovine serum albumin obtained from
British Drug Houses was dialyzed against water for 5 days at
4° and then lyophilized.

Diphenhydramine hydvochloride, promethazine hydrochloride,
clemizole hydrochloride, methapyrilene hydrochloride, and
Antergan were further crystallized before use. Hydrocortisone-21
sodium succinate was the generous gift of the Upjohn Co., Milan,
Italy. All other reagents employed were of analytical grade.

Membranes.—The membranes used in this work were made of
sulfonated polystyrene embedded in a collodion matrix. The
preparation and the use of such membranes as electrodes have
been discussed extensively elsewhere.*

Two types of membranes M, and M. with different charge
densities of tonizable groups were prepared, .., M, was 5 X 107¢
equiv/kg and M, was 3 X 107! equiv/kg. The cell can be sche-
hatized as follows

standard ; refereuce | bovine | ! reference ' standard
calomel ‘ saline " M, | serum M, | saline ! calomel
electrode | solution | albumin | ! solution | electrode

where the reference saline solution had a concentration of 0.01 M.

Procedure.—In the central compartment of the cell, a solution
nf the antihistaminies (1 X 107 M) containing bovine serum
albimin (1 mgy/ml) was titrated with a concentrated solution of
histamine (0.1 M). In a blank titration the histamine solution
was replaced with distilled H,O in order to evaluate the contribu-
tion to the electromotive force made by the dilution of bovine
serun albumin.  All potentiometric measurements were per-
formed at room temperature with coustant stirring. A Radiom-
eter pH meter M, apparatus was used.

Conductivity measurements were made with a WTW maodel
LF; bridge in a thermostated bath (25 = 0.02°).

Dialysis was carried out with cellophane bags, HMC type,
previously treated with boiling H,O for about 5 min, washed
(cold HO), wiped, and filled with a given volume of histamine
solution having the same concentration as the one contained
inside the bag. The equilibrinm during dialysis was reached at
voom temperature in about 20 hr. No significaut changes in
volume inside or outside the bag were observed. A grating
spectrophotometer Hitachi-Perkin-Elner Model 139 equipped
with quartz cells covering the optical path from 10 to 0.2 muin was
uzed. At eacl conceuntration a blank test wus set up. In this
case H.0 replaced the protein solution inside the bag.

In all measurements, the bovine serum albumin concentration
was cottstant (1 mig/ml), while the histamine conceutration varted,
The pH values were between 4.2 and 4.7 and no shift from these
valies was observed thronghout the measureimnents.

(6) P. Debye and E. Huckel, Physik. Z., 34, 185 (1923),
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Results and Discussion

Specific conductivity measurements of histanine
solutions at different concentrations have shown that
no aggregation takes place in the range of concentration
used in these studies. At the same time no discon-
tinuity can be detected by specific conductivity of a
bovine serum albumin solution (in NaCl 1 X 10—* M)
of increasing concentration.

In Figure 1, specific conductivity, x, is plotted as a
function of histamine molarity in a solution of bovine
serum albumin whose concentration is kept counstant
(1 mg/ml) and contains differing amounts of anti-
histaminics,
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Figure 1.—Specific conductivity, x, vs. histamine molarity iun a
solution of bovine serum albumin (1 ing/ml) containing diphen-
hydramiue hydrochloride (O-0, 1 X 1072M; @-@,1 X 1074/).

The plots refer to two different experimental condi-
tions which are characterized by the concentration,
1 X 10~2and 1 X 10~* M, respectively, of the anti-
histaminies present in the medium and whose value is
kept unaltered throughout the measurements.

The transition point in one of the two plots of this
figure marks the “complex” formation and gives the
value for the ratio by weight of histamine to bovine
serum albumin in the complex. At the same time no
discontinuity and therefore no binding can be detected
in the other plot. Thus an increase in the concentration
of the antihistaminic present inhibits the binding of
histamine to the macroton in the range of concentra-
tions studied.

Similar results (Figure 2) were obtained in investigat-
ing the bovine serum albumin-histamine-antihista-
minies system by means of membrane equilibrium
dialysis according to a procedure proposed by Klotz and
Walther.” Here the diffusion of histamine occurs at
two different rates. When the antihistaminic concen-
tration is above the critical value of 1 X 10—* M/ the
systen1 behaves as if the nondiffusible macromolecule
was not present and histamine diffuses through the
dialysis membrane according to its concentration
gradient.

By contrast, when the antihistaminic concentration
is equal to 1 X 10=* M, the hiztamine added is “cap-
tured” by the biopolymer. Therefore mewmbrane
equilibrium dialysis further substantiates the observed
effects which occur for coucentration values of the
constituents approximating those found through con-
ductivity measurements.

(7) J. M. Klotz and F. M. Waltlher, J. 4m. Ckem. Soc., 70, 943 (1948).
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Figare 2. -=Membrane eqnilibrivin dialysis proves the existence of
a0 corupetition hetween histamine and antihistaminie cations.
AV ix plotied ax o funtetion of the vrigiunal histamine molavity,
when antihistaminies  (diphenhydiamine  hydrochloride) arce
present at twao dilferad concentraiions (0@, 1 X 117+ 3/ O-O,
I 1743 )0 AV ix the variation of histamiite eoneentsttion in
the ontside compariment after e:piilibriun is reached.  Changes
in hixtamine enteentrtion it the outside compartment are de-
termiined by means of ultvavinlen absorption at A 212 . Tlhe
cquilibrinm ix reached within 20 hr. The reading 13 done after
S

[n Figures 3 and 4 the electromotive force (in mv)
recorded in solntions of bovine serwn albumin (1
myg ‘ml) containing  different untihistaminies at the
same concentration (1 X 1074 1/) is plotted vs. the
logarithm of histanine molarity.  The data obtamed
show the sanie general <hape and break potuts regard-
less of which antilistaminie is present.  On the other
Iz, when the autthistmminie concentration is above
the eritteal value (1 X 10-* 17), histamine does not
induce those changes i bovine serum albumin which
are  necessary for interaction. Consequently, the
vesilting plots are straight lines and no  transition
poiut can be detected.
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Foowe 3. Blectromotive Toree (in V) es. logarithm of hista-
imine concewtration in o solution of hovine serum albnmin (1
mg.ml) containing different antihistaminics at the sanie molar
eoneentration (1 X 107 M ). Plot A, O-O, diphenhydramine
hydrochloride;  plot B, @-@, arethapyrilene hydvochlovide:
ploet o0 cleatizole hydroehloride.

It s well known that the binding of an organie ov
worgnuic cation to o polypeptide in solution will
stabilize that conformation of the many in equilibrium
with eaclr other and approxhmately of egnal energy,
wlhich pernnts the mteraction of appropriate groups of
the protetn with the vartous portions of this orgaunie
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Fignre 4.-—lilectroniotive faree (in m\V) e logaritlim of histamine
conceutratinn it n solution of bovine serum alburin (1 mg/ml:
coutaiuing ditferent antihistaminies at the same molar conceu-
tration (1 X 107+ M Pla A, O-Q, promethazine hydraelilo-
ride: plor B, @-@, Autergmn.

cation.> 1f the effect of 1 drug depends, among other
factors, on the capneity of the drug moleenle to mdnee
changes i the conformation of the biopolynier which
are requived for the tuduction of the stinmlus and
consequently the effect of the drng,* then the correlation
between ionie strength and antihistaninic action can be
discussed i terms of n stabilizing effeet of the anti-
histaminie on o given conformation of the biopolymer.
This confornmtion is nnable to bind histamine.

It miay then be assumed that the binding sites nu the
biopolymer are the same for both alkalt tons™¢ and
antihistaiine eations, while this does not apply to the
forees which are responsible for the binding itself.

To gain an insight into this problem we substitited
the nutihistaminics with other organic eations analogous
to them, but without their pharmacological nctivity.
For thix purpose we resorted to several local anestheties
which were ineapable of inhibiting the necess of hista-
wine to the macroion when idded in the same concen-
tration as the autihistaminies previously used.

The results ave presenter] i Fignres 5 and 6 where
specific conduetivity and potentiometric niensureimnents
show that histamine s bound to the macroton in the
presence of a local anesthetie (procaine hydrochioride)
iat a concentration of 1 X 1072 1/,

1t 1 well known that cortisol and it< 17-OH deriva-
tives™ exert 1 potent antiinflanmnatory action.  lrom
a cealeulated relationship between interatomic distances
in cortisol and histamine molecules it has recently been
suggested! that cortisol night funetion as an antagonist
of histanine in the binding to the receptor. This would
imply that cortisol produces its plrmacologieal effect
by competing with listzunine hy o mechanism stelr s
agonist-zmutagomst receptor interaction.

In Figuve 7, the specific conductivity, x, is plotted s
afunction of histamine molarity in a solition of bovine
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Histamine, M X 10°

Figure 5.—Specific conductivity, x, vs. histamine molarity in a
solution of bovine serum albumin (1 mg/ml) containing procaine
hydrochloride (1 X 1072 M),
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Figure 6.—Electromotive force (in mV) vs. logarithm of histamine
concentration in a solution of bovine serum albumin (1 mg;/ml)
containing procaine hydrochloride (1 X 10-2.34).

serum albumin whose concentration is kept constant
(1 mg/ml) in the presence of hydrocortisone-21 sodium
succinate at two different values of concentration
(1 X 10~*and 1 X 10~ 3/). In Figure 8, the elec-
tromotive force (in mV) recorded in a solution of bovine
serum albumin (1 mg/ml) containing different amounts
(1 X 107* and 1 X 10— 3) of hydrocortisone-21
sodium succinate is plotted »s. the logarithm of hista-
mine molarity. In both these cases the electrochemi-
cal data indicate that competition exists between cor-
tisol and histamine and that a well-defined concentra-
tion of cortisol inhibits the binding of histamine to the
macroion.

By comparing Iigures 3 and 4, one finds that the
vilues of the recorded electromotive force and the
slope of the first part of the plots show that at this stage
the antihistaminics are being ‘‘dislocated” from the
bovine serum albumin while histamine takes their
place. At the same time the shift in pH (from 4.7 to
4.2) contributes to the increase in ionic activity as
idicated by the decrease in the recorded electromotive
force. The slope of the second part of the plots shows
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Fignre 7.—Specific conductivity, x, vs. histamine molarity it a
solution of bovine serum albumin (1 mg/ml) in the presence
of hydrocortisone-21 sodium succinate at two different molar
concentrations (O-0,1 X 1074} ; @-@, 1 X 1075 3),
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Figure 8. —Electromotive force (in mV) vs. logarithm of histamine
molarity in a solution of bovine serum albumin (1 mg/ml) con-
taining different amounts of hydrocortisone-21 sodium succinate
(0-0,1 X 1074 M; @-@, 1 X 1075 1]).

that, after the transition point, any further addition of
histamine will influence the electromotive force as
though the macromolecular “coniplex” was not present,
The slope of this part of the curve is almost coincident
to that of a solution of histamine in the same range of
concentration.

The situation is quite different in Figure 6 where the
slope of the first part of the plot approximates that of
a solution containing just histamine and/or local anes-
thetic, while the second part shows the binding of
histamine to the macroion.se

The shift in potential values observed when going
from antihistaminics to local anesthetics, is due to
solutions of the same ionic strength (1 X 10~2 3f) being
contained in the three compartments of the cell. The
effeet of eortisol on the mueroion seenis to he more
extensive than that produced by antihistaminies. In
fact, under the same experimental conditions, cortisol
it more effective by a factor of 10 than the antihista-
minics in preventing the binding of histamine. It
seems reagonable to asaimme that the binding of cortisol
to the macroion renders its structure less susceptible
to the action of histamine.

The technique and the principles so far illustrated
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ean find stecessful use in the approach to many pharma-
cological problems which involve competitive mecha-
nisms. It will still remain open to question how far the
chosen protein ean be compared to the physiological
veceptor.  Nevertlicless, so little 1= known about

Bicyclic Homologs of Piperazine.

Vol 12

plivsiologienl veceptors that their protein nature is the
ouly positive fact on this subject to date that ean be
put 1o nse in hopes of gaining some sight on how 1o
proceed i the infinitely more complex physiologieal
Svsten

Synthesis and

Pharmacological Properties of Phenothiazine and of

10,11-Dihydrodibenzocycloheptene Derivatives of
3,8-Diazabicyclo[3.2.1]Joctanes

Giorero CrexareLLs, BEyinio Occererut, (iunto Mawerr, anp Lyinto Tisra

Liahoratori di Ricevew del Gruppo Lepetit S.p.A., Mila, Ty
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All the psychotropie plienothiazines coutain a1 basic substitneut connected to the N of the trieyelic systen,

through a (CHa)s chain.

Since the basic group of many representative phenothiazines is a piperazine derivative,?

we introduced, instead of this nucleus, that of 3 8diazabicyelol3.2.1]octane, in which a piperazine ring is emn-

bodied.

The two nouequivalent basic nitrogens of 3,8-dinzabicyelo(3.2.1]octane allow the syuthesis of isomerie
componnds; in fact, the three-carbon side chain may be attaclied to N-8 or to N=3.

We have also synthesized

two 10,1 1-dilydrodibenzocycloheptene derivatives of i 8-dinzabicyelo[s.2.1]octane, structurnlly related to the

a

drug anmitriptyline.?

Chemistry.-—The phenothiazines synthesized ([-1-.
I1-1-4) are summarized in Table I. The 10,11-dthydro-
benzocycloheptene dertvatives (III, IV) are reported
in the Experimental Section. Asindicated in Scheme I,
the synthesis of I and IT was c:uvied out by condensing
the appropriate 10-(y-chloropropyl)phenothiazines*-
(V) with 3- or 8-substituted 3,8-diazabicyclo[3.2.1]-
octanes (VI-IX)%7 in the presence of powdered NuOH
in refluxing Phidle (method A), or NEt; it refluxing
Aelr (method B). Alternatively [-1 and II-1 were
syuthesized by condensing VI und VIII with 1-bromo-
3-chloropropane to give the corresponding +y-chloro-
propyl derivatives X and XI which were allowed to
react with 2-chlorophenothinzine (method C). Com-
pound VII was obtained by addition of ethylene oxide
to 8-propionyl-3,8-diazabicyelo]3.2.1]octane® followed
by the renioval of the 8-propionyl group by acid hy-
drolysiz.  The isomer IX wnas synthesized either by
addition of ethylene oxide to 3-benzyl-3,8-dinzabieyclo-
13.2.1]Joctane,* ¢ followed by catalytic debenzylation
of the intermediate, or by addition of ethylene oxide
to 3,8-diazabicyelo[3.2.1]octane.?

Finally, I and the isomer 1V were syuthesized by
treating dibenzosuberone with the Grignard reagent
of X and X1 to give the tertiary aleohols XIV and XV,
which were eventually  delivdrated with p-tolucne-
sulfonic neid in refluxing toluene.

iy Daper VI of this series: k., Testu. (. Cignavella, L. Fonltanella,
wand Ko Oecelli, Farnuceo, Id, Sei., 24, 418 ©1U0Y1.

12y Paper VIIt L Cignarella, F. Oecelli, and I Tesia, J. Med. Chern,
8, 426 {1967).

(3) Far n review sce E. Jucker, Aogew. Chewn, Tatevy, 500 Eagl., 2, 493
11963).

(4) H. Gilman and D. .. Sldrley, J. .1n. Chem, Sov., 66, 888 119441,

«53) H. L. Yale and F. Sowinsky, J. .im. Chem. Soc., 82, 2039 (1960).

t6) G. Cignarella, E. Occelli, and E. Testa, Ari. Chim. (Romie), 83, U4
(1963).

(7) (. Cignarella and G. G. Nuthansola, J. (rg. Cherm,, 26, 1500 (194615,

184 Gl Cignarella, I Testa, wonl Co R Pasgnnlaces, Tveoboaeen, 19, 1T
11963

1y G Chgoarelln, G Go Nuthausebuw, aml 1 Qeeellis ) vy Chein,, 286,
SUAT (1961,

(10} . Cignarella anl 1. Testa, Guzz. Chim. Tod., 92, 1093 119G,

The psychotropic activity of the new cormpounds wis evahiated.

Results and Discussion

The results ol pharnicological studies arve briefly
simmartzed in Table 1. Many 3.8-diazabieyelo|3.2.1]-
octane devivatives show an effeet on nuimal behavior
(decrense of spoutaneons motor ietivity and inhibition
of canditioned response) in doses relatively low, even
compared with chlovpromnzine.  Moreover. uo cou-
pound produces side effects, such as  a-ndrencrgice
blocking and antihistannmnie netion, which are seen with
chilorpronazine and othier phenothiazine dertvatives, to
a higher extent than ehlovopromazine itself.  Partien-
larly good results were obtained with 3-(8-hvdroxy-
cthyl)-8-C2-triflnoromethyl-10-phenothinzinvipropyl)-
3.8-dinzabicevelo]3.2. 1 Joctane (I-6), which is three to
<ix thimes more active than ehlorpronmzine on behavior,
and equally or less active in blocking the pressor
respolse to epinephrine and antagonizing the action of
histamine, “The activity of [-5 scems worthy of further
evalination in view of o practieal interest i the con-
poutid s 1 possible njor trangnlizer.  Relationships
between structure and activity snggest that better
results nre obtained when the three-earbon side chain
of phenothinzine is attached to N-8 of 3.8-dinzabicyelo-
(3.2 1 octanes instend of N-=3. The g-hyvdroxyvethvl
gronp on N-3 of 3.8-dinznbicyclo[3.2. 1 Joctane mnclens
i= also more favorable for tranquilizing activity than
Me.  Asx in other phenothinzine derivatives, uctivity
increases wheu substitutions are made i the 2 position
of the phenothiazine ring with Cl or 15C. Although
the resnlts need i mwore extended analysis, it ny he
pointed ont that. generally, the basic side chain of
psychotropie phenothiazine derivatives may be snb-
stituted with 3.8-diazabicyclol3.2.1joctane at N-8,
without substantial decrease of the pharmacologiend
effectiveniess and, perlips with an advantage, at leas
in some cases, i the speetticity of netion. The 3.8+
diazabicyvclo3.2.1 Jocuie derivatives, strncturally re-
lated to amitriptyline (111 and IV), showed lLittle or 1



