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Recent work? on toxic interactions of monosub-
stituted phenvlacetate esters in the 3-tropaiyl (tropiue
and y-tropine) and 2-a-tropanyl series with CNS re-
ceptor systems in the mouse has pointed to a rather
systematic dependence of potency on certain structural
features of the ester. In general, the order of decreas-
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ing potency in CNS stimulation/blockade and acute
toxieity at constant substitution X runsin the sequence
3-tropanyl (transoid) > 3-tropanyl (¢, cisoid) > 2-a-
tropanyl (transoid). With progressive changein X, it is
noted that relatively electronegative substituents (X =
Cl, NO», ete.) on the aryl nucleus of 3-tropanyl esters
confer significantly larger increments of toxicity on the
parent structure (X = H) than do electropositive sub-
stituents (e.g., OCHjs). This latter aspect of the struc-
ture—activity relationship raises the question of the de-
gree to which the aryl substituent X may alter the
total electron-density profile of the ester, and in turn
the maniter i which this alteration may be reflected in
a change in effective interaction of a given ester with
chemoreceptor surfaces coutrolling the onset of the
convulsion—paralysis syndrome in the mouse. In

(1) From Bureau of Medicine and Surgery, Navy Department, Research
task MR005.06.0002. The opinions in this paper are those of the authors
and do not necessarily reflect the views of the Navy Department or the naval
service at large,

(2) Leading references: (a) S. L. Friess, R. C. Durant, H. D. Baldridge,
Jr., and L. J. Reber, Tozicol. Appl. Pharmacol., T, 694 (1965); (b) S. L.
Friess, H. D. Baldridge, Jr., R. C. Durant, and L. J. Reber, ibid., T, 794
(1965).
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particular, the point as to whether ring substituents are
able to exert remote electronie effects on the r-electron
distribution function of the -OCO- group, through the
aryl ring and the insulating methylene linkage, and
thereby alter the strength of interaction of this high-
density locus with a potential charge site in a tissue
receptor seemed amenable to probing by infrared
absorption measurements of the C=0 stretchiug vibra-
tions in the esters. To the extent that electrou supply
toward or electron withdrawal from the C=0 locus by
substituent X changes the w-electron profile, a corre-
sponding change in Ac—g would be expected. This pos-
sibility has now been tested, with the results described
below,

Tirst, the spectra of all esters studied contained the
characteristic absorption peak corresponding to the
C=0 stretching vibration in the expected® Ac_o re-
gion, 5.7-3.8 u. This peak for each ester appeared
invariant in position as the ester concentration in CHCl;
varied from 1-39, (w/v), with a reproducibility in
peak wavelength of the order of 0.01 x. Additionally,
the OH boud* and potential H-bouding bands*® charac-
teristic of the parent amino alcohols, tropine, and y-
tropine, were missing from the ester spectra.

Both of the unsubstituted phenylacetates I and I-y
were found to digplay sharp absorption peaks at 5.797 u.
This peak value was therefore taken as each series
reference, and the Ao values for the corresponding
peaks of the other esters were tabulated in terms of
algebraic deviations from this refereiice position in each
amino aleohol series. This tabulation is summarized
in Table I, which includes data for the available ester
I-XTIV in each tropanyl series, for the unsubstituted cy-
clohexylacetate esters, for the 2-a-tropanyl esters XV
and XVI, and finally for the dichloroacetate esters of

TasrLe I
Ae=0 AND MoUsE LD, VALUES FOR TROPANYL PHENYLACETATES
AND RELATED ESTERS

Ac=0 deviations
from ref? peak, u

Tropine -

Ester (trans- Tropine Mouse LDs values,® pmoles/kg
hydrochlorides oid) (cisoid) Tropine ¥-Tropine
I and I-¢ 0.00 0.00 77.8 £ 2.7 142.9 £ 5.4
II and II-¢ 0.00 +0.01
IIT and III-¢ —0.01 —0.01
IV and IV-y 0.00 +40.01
v +0.01
VI +0.01 53.6 £ 1.5 76.9 £ 0.6
VII and VII-¢ —0.08®  0.00 18.5 £ 3.6 32.7 + 1.2
VIII and VIII-y 0.00 0.00
IX and IX-¢ +0.04 —0.01
X-¢ +0.02 65.5 = 6.5 105.5 £ 7.1
XI and XI-y +0.01 —0.06 74.2 £ 1.6 127.5 + 1.6
XII +0.02
XIII and XIII-¢ +0.01 +40.01
XIV-y +0.01
XV —0.04
XVI —0.03
Cyclohexylacetates +0.02 40.02 119.3 £ 5.3 112.6 = 4.0
Dichloroacetates —0.04 —0.04

e Reference level of Ac=0 3.77 u as found for the unsubstituted
phenylacetates I and I-; spectra taken in CHCI; unless other-
wise indicated. *® Spectrum taken in 509, CHCl;-509 Fluorolube
(vol) because of low solubility in CHCI; alone. ¢ Previously
documented; see leading references.?

(3) R.T.Conley, "Infrared 8pectroscopy,’ Allyn and Bacon, Inc., Boston,
Mass., 1966, p 145.

(4) B. L. Zenitz, C. M, Martini, M. Priznar, and F. C. Nachod, J. Am.
Chem. Soc., T4, 5564 (1952),

(5) 8. Archer and T. R. Lewis, Chem. Ind. (London), 853 (1954),
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tropine and Y-tropine. It isseen from Table T that the
deviations it position of A¢—g afforded by substitution
of cither rebatively cleetronegative (NO., 17, C1, Br) or
clectropositive (CHy, OCHy) substituent= on the arvlinu-
clens of trapine- or y-tropine-series esters ave quite small,
rnging in maxinnun exeursion to only zeveral hin-
dredth= of o mieron from the refereuce 5.77 u vahie.
Indeed. the mean exenrsion {absolute? noted for eleetro-
negatively =ubstitnted esters is £0.01 g for the tro-
pine scrie=” and =0.01 g for the y-tropine scries; for
eleetropositive =ubstitution, the corresponding mean
exentr=ion= from the same veference level are =0.02 o
for caell of the two =eriex.  In contrast, with these
sntall vartations i Ae=s indueed by arvt suhstitution,
the fiual colmun of Tuable T illnstrates the very con-
siderable uflience of substituents N on biologieul
poteney. For this purpose, brief gronps of previonsly
docnmmented?® LD, valies (ntravenois: in niee are
etted s representative ndexes of biological poteney of
the esters, with tubnlation of data o units of pioles of
exter kg ol body weight. Noteworthy inerements of
roxie poteney ocenr on =thstitution o the arvl ring hy
w=CLIVT and p-CHIVID groups,

Further from Tuble 1.t 1= 1o be noted that hexahy-
drogensition of the aryt ring in either perent exter T or
[-¢ prodocees an exaltation of 4+0.02 w4 1 the wave-
tenzth o the  carhonyvl-=tretehing  vibration.  Alzo,
comparing =ih=titition effeets m the S-tropanyl (trans-
otd; =eries with thoze o the 2-a-tropanyl (transoid;
<crie= reveuls that 11; ester T exo exter NV at constant
p- N0 substitntion demonstrates n negative §—=0.08 g
displacenint in peak position on shifting =eries. and
120 exter NE sy exter NV at constant p-CHy substitn-
1o wd=o <hows o nepative (=004 o) disphicenient in
perk position on <hifting =eries. Finallve it eon he
<cen tht exters enntaining the cleetronegative CHCL
groliping it replacemens ol the entive CH.CyH X resitdne
ol componnds XTIV also <how g negative (—0.04 w0
displncement in peak position ramnt the veference 577
level of the phienyhacetates.

Accordingiy, 1t =ceni= elear thut clectronte perturba-
tion= produieced by monosubstitution of 1 or 1-y are only
mininrilly refleeted v cleetron-density elunges about
{he region of the carbonyt funetion, as inferred frour the
tinyvalteritiongin Neag. Therefore, with esters T-XIV
in cnch <tereochemieal <eriex, the prononneed cffeets of
arvl group =nbstitution on poteney of nteraction with
central and peripheral chemareeeptors i tissues and
intaet animals must be taken as refleeting the result of
alterations in theelecetron-density utap of the aryv residue
itself. with little or no prohiferation in effeet bevond the
tn=ntating methyvlene hink.  In thix event, the biological
effeet= ol dixtortion in eleetron-den=ity pattern within
the ring by relatively  eleetronegative  substitients
which tnerense toxie poteney? in the mouse my best be
interpreted by 1) u direet interaetion between the aryl
ring and an clectron-poor repion of a tissue receptor
surtnee; and (20 speeifie digplacenent of ring w-electron
density away {rom the linking -CH.- group, for facilita-
tionn of teraetion of esters with this type of receptor.
These conditions are pletured scheunatieally below.  In
thi= interaction dingri, the dominant eleetron-dis-

{G) Tn = assesshiem theoleviation »m esjer VI from the relerener leved
Las ot been jmeluderd, sinee it tlerives ‘'t measnremenrs in @ oLitferent
solvent svstem,

Receplor Surface

Ester - receptor interachor mocei

plicement niechani=nn activated jointly by N and tis-
sie receptors s previonszly been inferred’ to be of the
tnductive variety, <tenuning from =tudies with posi-
tional isomers.  Further. this pletnre i= conzonant with
the abrupt loss of ability to evoke stereospecifie re-
spotises frant ntonze receptor =vstems when the phenyl
ring of T und 1-¢ ix hexuhvdrogenated’ sinee the #
bonding of an aryi loens to n loeahized eharge eenter on
a4 tisstie =nrface s= one contribitor to tropine rs. g-tro-
plite-=cries =peeificity is denied to the evelohexyl esters,

Experimental Section

All ol the exiers T which dora hove been givers v Table |
were nvinlable by analviiesl pority o< evstalline hydrochlovide
{NII = the methindide: <ampies Trom previons <indies? i this
=evies. Solnthms= ol esiers i Fisher Spectrmalyzed CTICE weve
prepared pnst hefore ise o o comeentrathm level newr 57 1w v
and =eriplly sliloted with 1he =anwe snlvent hn recording ol =poectro
nyer the ameentration songe T 07, aw v With the p-Cloestes
VIL imited sninhiliny precinded the et porve CHCL ax <olvens .
For this exter, my eqoivilane mistire o CHCL ol Flhimlaby
wis employed.

Spechn were phimsel winh rhe Beekooan TS infrared specim-
phatometer, emploving an Trtran=2 Lgnid cell with 0.025-00m
spacimz. Al apean were semmed aeninst <obvent snechm nb-
vained with the sgme celll Particolaromre was taken i mensimre-
ment ol the posision o the A o vobie Do the covlimvli=<ireteliing
vilnnthim neor S g Ghserved wavelengtles were corrected e
aboie valne by vee @ o colilnmtine =pertrnm taken with
~tandavd poiestyrene b

TS b Peess T0r Vosin 1L V0 e, 100 Morsin, oned 10 AL Padoekg
Toyieod, pple Plorycned Dy press,
PSERC L Priessc L et ond 1T CL Dharomr e 8, 88 (1005,

Methoxy Derivatives of 3.53-Diphenvlhvdantoin

and 3-Phenyl-3-benzylhydantoin
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5.0-Disubstituted hydantoins have pharumcoelogieal
activity us hypnoties,! anticonvulsants,? hyvpoglyee-
mies,? ete. The svstematic introduction of methoxy
groups in 5,5-disubstituted hydantoing, thut have an
importanut plutrnuicological effect in some other drugs,
was considered of interest by us.  Methoxy aud dioxy-
methylene derivativer of 35,5-diphenylhvdantoin und
methoxy derivuiives of 3-phenyl-5-benzylhydantoin
were obtained. The advantages of nsing DMI as o

) R, H. HoerbsComl VoG Inhmsom, J. Awin Chene See., 54, 2463 (1930

(2) (a} V.8 DPatkar and I UL Smith, J. Org. Chem., 20, 125 (1008); (1}
C. Enebidck anl T, Abenr v, rooweitlel-Forsei., 18, 1231 (1065);  (#3 11.
I, Merrit and F. 3, DPanons, Fpalepsia, 8, H1 71945).

(N T Co Tonmbasline aml C.F. Gerber, J. Hel, Clicm., T, 07 (1062),
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