July 1967

The Adamantyl Group in Medicinal Agents.

SEDATIVE 3,5,7-TRIMETHYLADAMANTANE-1-CARBOXAMIDE 603

IV. Sedative Action of

3,5,7-Trimethyladamantane-l-carboxamide' and Related Agents

Koert GErzoN, DoxaLp J. Tosias, Sr., Ricuarp k. HoLmEs,
RoBERT E. RATHBUN, AND RicuarD W, KATTATU

The Lilly Research Laboratories, Eli Lilly and Company, Indianapolis, Indiana 46206

Recetved February 4, 1967

3,5,7-Trimethyladamantane-1-carboxylic acid (III) was prepared in 90-95% yield by fusion of the corre-
sponding bromide (I) with acetamide and treatment of the resulting acetamido-3,5,7-trimethyladamantane (I1a)
in HsSOs with HCOOH. The sedative activity in mice of 3,5,7-trimethyladamantane-1-carboxamide (IVa) and
of additional adamantane and mono-, di-, and trimethylated adamantane derivatives is reported. The pattern
of structure-activity relationships observed for these compounds is contrasted with that noted among pre-

viously described adamantane-containing agents.

It has been reported in preceding papers in this
series?™* that the biological activity of adamantane-
containing agents is, in general, quite reduced as the
result of seemingly minor structural changes in the
adamantane moiety. IFor instance, the hypoglycemic
activity of N-p-tolylsulfonyl-N’-1-adamantylurea? is
reduced by about 709 by a single 3’-methyl substit-
uent and iz eliminated in the 37,5'-dimethyl com-
pound; the anabolic activity of nortestosterone 178-
adamantoate? is reduced by 80-909, in the 3’-methyl-
adamantoate, while the 37,5’-dimethyl and 3’,5",7’-
trimethyl analogs® possess even less activity; finally,
the ability of #H’-adamantoyladenosine! to reverse
ADP-induced platelet aggregation in vitro, while re-
tained in the monomethyl adamantoate, is much
reduced it the dimethyl and in the trimethyl analogs.

In the course of this work, the lipid solubility of
1,3,5-trimethyladamantane compounds has been noted
it our laboratory. Thus, while adamantanol® is only
moderately soluble in ethyl ether, 3,5,7-trimethyl-
adanmiantan-1-ol iy quite soluble in petroleum ether.
Adamantylamine hydrochloride’ is freely soluble in
H,0, but 3,5,7-trimethyladamantyl-1-amine hydrochlo-
ride is quite insoluble.

It has been stated® that “‘the characteristics of a
high degree of lipoid solubility, low extent of ioni-
zation, and lack of plasma-protein binding virtually
eusure that a compound will enter brain and cerebro-
spinal fluid freely and attain equilibrium rapidly.”
Possibly, suitable trimethyladamantane derivatives
might fulfill these criteria and thus penetrate to the
tissuex and fluids of the central nervous system.

The preparations of a number of trimethyladaman-
taue derivatives inecluding 3,5,7-trimethyladamantane-
1-carboxamide and 3,5,7-trimethyladamantan-1-ol are
reported in this paper together with an evaluation of the
effects of these derivatives on mouse behavior. Where
appropriate, a comparison with the effects of the cor-

(1) The correct designation 3,5,7-triinethyladamantane-l-carboxylic acid
has been used in this paper instead of the trivial name adamantoic acid used
in papers 118 and 1II¢ of this series.

(2) K. Gerzon, E. V., Krumkalns, R. L. Brindle, F. J. Marshall, and M,
Root, J. Med. Chem., 6, 760 (1963).

(3) R.T. Rapala, R. J. Kraay, and K. Gerzon, 1bid., 8, 580 (1965).

(4) K. Gerzon and D. Kau, thid., 10, 189 (1967).

(3) Tle trimethyl analog was evaluated by Drs. Rapala and Kraay, The
Lilly Research Laboratories, after publication of the paper in ref 3.

(6) 8. Landa, 8. Kriebel, and E. Knobloch, Chem. Listy, 48, 61 (1954).

(7) H. Stetter, G. Mayer, M. Schwarz, and K. Wolff, Chem. Ber., 98, 226
(1960).

(8) D, P. Rall and C. GG. Zubrod, Am. Rev. Prarmacol., 3, 115 {1962),
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responding 3,5-dimethyl-, 3-methyl-, and nonmethyl-
ated adamantyl analogs is made.

Chemistry.—For the preparation of the necessary
quantities of 13 5-trimethyladamantane, the AilBr;-
catalyzed rearrangement of perhydrofluorene,® when
carried out at temperatures between 120-130°, was
found to be much superior to the multistep synthesis
of Koch and Franken, starting from mono- or dimeth-
yladamantane.

Fusion of 1-bromo-3,5,7-trimethyladamantane!® (I)
with a variety of amides, including acetamide, form-

(9) A.Schneider, R. W. Warren, and E. J. Janoski, J. Org. Chem., 81, 1617

(1966), and references cited therein.
(10) H. Koch and J. Franken, Chem. Ber., 96, 213 (1963).



604 GrrzoN, Tosias, HoLmes, RATHBUN, AND NATTAU Vol 10
TasLe |
N-ACYL~-1-AMINO-3,53, 7~V RIMEVHYL A) AM ANY ANES”
CH;
H,C NRR,
CH,
Reaction
temp, °C Crystn oo Caled, 4 - emmeee Found, G
Compd R R (time, hr) My, °C solvent’  Formmnla C 11 N & 11 N
IIa T COCH; 125-130 (4)  194-196 CillasNO  76.54 10.70 5.95 76.58 10.80 6.10
IIh 11 CHHO 120 (16) R4-87 oo CulIxnNO 7597 10,47 6.33 76,15 10.61 6.05
e I COCsIT, 135 (16) 160-161 W CoyHxaNO 8076 9.15 4.71 81,19 9.61 4.30
IId 11 CO(CH:)CHy  135-140 (8)  121-123  1I-C CillueNO  77.51 11,08 5.33 77.80 11.16 5.27
IIe I1 COCH(CIIg):  135-140(9) 181-182 T1-C CiplleNO 7751 11.08 5.33 77.42 11.57 6.04
11f I COOC,H,e 130 (16) 8183 I1-C  CpllxNOs 72,41 10.26 5.28 7213 1019 5.20
/CH;-—CHQ“
IIg N 135 (24) 104--105 E-W CpIlNO 7811 1041 5.386 7810 10.63 5.062
CO—CII,
*» Prepared by the fusion of 1-bromo-3,3,7-trimethyladamantane and the appropriate unide (see Experimental Section). # I3 = 13011,
W = I:0, II = hexane, C = CIICL. - Starting material, ethylurethan. ¢ Starting material, pyrrolidone.
TasLe I
3,3, 7-TRIMETHYLADAMANTANE-L-CARBOXAMIDE DDERIVATIVES"
CH;
R,
/
HC CON\
R,
CH,
s Calerl, % e = - Poand, - MADS
Compl Ry R My, °C C 11 N C 11 N mg ke
IVa I3 He 145-1406¢ 73.97 10.47 6.43 73.69 10.506 6.21 16
Ivh 1 ClIly 1604 76.54 10.71 595 76.44 10.89 5.99 100
IVe ClH; CIl; 00-100¢ 77.06 10.91 5.62 77.25 11.58 5.64 200
Ivd IT CIT,CH.OII 109-1104 72.41 10,26 3.2% 72.14 1039 3.09 200
IVe 11 -C3lT; 169-170 7811 10.41 5.30 77.99 10.51 3.1 )

« Prepared from 3,3,7-trimethyladamantane-1-carbonyl chloride and the appropriate anine by the general method deseritbed in the

Experimental Section.
lized from hexane.

amide, and benzamide, gave the corresponding N-
acylamines 1I (see Table I and Scheme I). Preparation
of 3,5,7-trimethyladamantane-1-carboxylic acid (III)
from 1-bromo-3,5,7-trimethylamantane!® (I), using the
H.,SO~HCOOH method,®!! proceeds unsatisfactorily
to give ouly 309% of the theoretical yield.!?

Ttilizing the reversibility of the Ritter reaction’®
and the solubility of 1l-acetamido-3,5,7-trimethyl-
adamantane (ITa) in H,SO,, the acid III was obtained
from thix amide (IIa) by the H,;SO~HCOOH
method!®1! in an over-all yield of 85-909, based on 1-
bromo-3,5,7-trimethyladamantane (I).'4

Yollowing standard procedures, the acid IIT was con-
verted to 3,5,7-trimethyladamantane-1-carboxamide!®
(IVa) and other N-substituted amides (IVb—e) (sec
Table IT).

(11) H. Koch and W. Haaf, Angew, Chem., 72, 628 (1960).

{12) Vapor phase chromatography of the neutral products of the reaction
indicated that 1,3,5-trimethyladamantane was formed as a by-product in
approximately 30~-40¢ yield.

(13) W. Haaf, Chem. Ber., 96, 3350 (1963).

(14) Using this two-step procedure, the 3-inethyl and 3,5-dimethy! acids4
were also prepared in 80-90 vield.

b Minimum ataxic dose; see Experimental Section, Pharmacology, for definition.

e See ref 10. 4 Recry=al-

Hydrolysis of [Ia with NaOH in ethylene glycol
solution® furuished 1-amino-3,3,7-trimethyladaman-
tane (V), which was converted to the corresponding
adamantanol VI by diazotization in CH,COOH.?
3,5,7-Trimethyladamantan-1-yl carbamate (VII) was
prepared from the alcohol VI via the cliloroformate,
using the procedure developed for the preparation of
1-adamantyl chloroformate.

3,9, 7-Trimethyladamantane-1-thiol (VIII) wa~ pre-
pared fronmt the bromide I and thiourea following the
procedure used in the preparation of adamantane-1-
thiol.*?

3-Methyl- or 3,5-dimethyladamanty]  derivatives
needed for pharmacelogical comparison and not pre-
viously reported in the literature were prepared by the
methods deseribed above for the corresponding 3,5,7-
trimethyladamantyl compounds.

(153) W, 1 W, Laneg The Lilly Research Laboratories, Jax observel tlnd
1his aleolol (V1) can be obtained conveniently from the bromide by alkaliro
hydrolysis in 2-propancl solution.

(16) W. L. Haas. . V. Krumkalns, and K, Gerzor, J. L. Chen Sev., 88,
1988 (1946).

{17) Relyian Pucent 629370 F10610.
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Tasre III
MinivuM Ataxic Dosk axp Toxic DOSE® oF SUBSTITUTED ADAMANTANE-1-CARBOXAMIDES,
ADAMANTAN-1-0LS, AND N-ADAMANTYL-1-FORMAMIDES

~———— RCONH: ROH RNHCHO ——————

R Ref MAD TD Ref MAD TD Ref MAD TD
Adamantyl-1- b 100 1600 d 140 800 f L0 200
3-Mounomethyl- ¢ 35 400 e 50 400 h 50 400
3,5-Dimethyl- ¢ 25 400 e 235 800 Z 33 400
3,5,7-Trimethyl- IVa 16 400 VI 35 1600 IIb 50 400

« \Minimum ataxic dose (MAD, see Experimental Section, Pharmacology, for definition) and toxic dose (TD) in mice by single oral dose

in milligrams per kilogram. ? Reference 7. ¢ IVa, ref 10.
/' W. Haaf, Angew. Chem., 73,144 (1961).

for II; mp 56-59°.

4 Reference 6. ¢ R. C. Fort, Jr,, and P. Schleyer, Chem. Rev., 64, 277 (1964).
9 No depressant action observed (see Results).
Anal. Caled for CHy)NO: C,74.57; H,9.91; N, 7.25.

* Prepared by the general method described
Found: C,74.51; H,10.15; N,7.22, ¢Preparedby

the general method described for IT; mp 65-67°. Anal. Caled for CsHaNO: C, 75.31; H, 10.21; N, 6.76. Found: C, 75.43; H, 10.48;

N, 6.82.

Experimental Section'®

N.Acyl-1-amino-3,5,7-trimethyladamantanes (II). General
Method.—A mixture of 1l-bromo-3,3,7-trimethyladamantane
(30 g) and acetamide (70 g) was heated with stirring in an oil
bath at 125-130° for 4 hr. The hot solution was poured into
800 ml of H,0, and the precipitated solids were filtered, washed
with water, aud dried with air to yield 26.5 g of product, mp
194-196°. Additional acylaminoadamantanes (II) were similarly
prepared from the appropriate amide and are listed in Table I.

3,5,7-Trimethyladamantane-1-carboxylic Acid (III).—To a
vigorously stirred solution of 2.5 ml of 8% formjc acid in con-
centrated H>80¢ (1250 ml), cooled to 10°, was added 30 g of 1-
acetamido-3,5,7-trimethyladamantane (IIa). To the resulting
solution 75 ml of 98 formic acid was slowly added over a period
of 7.5 hr while maintaining the temperature at 13-16°. The
reaction mixture was poured into 8 1. of an ice-water mixture.
The precipitate that formed was isolated by filtration and washed
with water. The crude product III was dissolved in ethanol
annd the solvent was removed under reduced pressure. This
procedure was repeated twice. The remaining solids were re-
crystallized from a 2-propanol-hexane mixture to yield 43.1 g
(91%%) of 111, mp 140-141° (lit.? mp 140.5-141°).

Anal. Caled for CuHpO.: C, 75.63; H, 9.97. Found:
C, 75.41; H, 10.03.
3,5,7-Trimethyladamantane-1-carboxamides (IV), General

Method.—To 200 ml of ether, saturated with NH; (or containing
an excess of the appropriate amine; see Table 11) at 0° was added
slowly 8.5 g of crude 3,3,7-trimethyladamantane-l-carbonyl
chloridet in 50 ml of ether. The reaction mixture was ponred
into 250 ml of IO, and the ether layer was separated. The
water layer was extracted with three 100-ml portions of ether, and
the combined ether layers were extracted first with 100 ml of
5%, KOH then with two 100-ml portions of HzO, and dried (Nas-
SO.). The ethereal solution was filtered; the ether was removed
in vacuo to leave a residne which was recrystallized from hexane
to give 7 g of product, mp 145-146° (1it.1° 105-106°).

1-Amino-3,5,7-trimethyladamantane Hydrochloride (V).—To a
solution of NaOH (35 g) in diethylene glycol® (300 ml) was added
18 g of l-acetamido-3,5,7-trimethyladamantane (IIa). The
reaction mixture was refluxed for 6 hr, cooled, ponred onto
ice, and extracted three times with 230 ml of ether. The com-
bined ether layers were washed twice with 200 ml of H.O and
dried (Na,80:). The ethereal solution was filtered; the ether
was removed in racuo, and the residue was dissolved in dry ether.
The ethereal solution was saturated with HCl; a precipitate
formed and was filtered, washed with ether, and dried in a desic-
cator to vield 11.3 g of produet subliming above 300°.

Anal. Caled for C;Hyy N -IICL: C, 67.94; H, 10.33; N, 6.10.
Found: C, 67.97; H, 10.65; N, 5.89.

3,5,7-Trimethyladamantan-1-ol (VI).—To a solution of 1-
amino-3,5,7-trimethyladamantane hydrochloride (V, 40 g) in
acetic acid (250 ml) was added 270 ml of HyO. To the resulting
mixture was added 2 N NaOH (270 ml) and then, dropwise,
NaNQ; (24 g) dissolved in 66 ml of H.O. After addition of the
NaNO; solution, the reaction mixture was heated under reflux

(18) All melting points were taken on a Mel-Temp melting point apparatus
and are uncorrected. lnfrared spectra were obtained in CHCls. All com.-
pounds exhibited the typical nmr spectrum reported for l.substituted 3,5,7-
trimethyladamantanes [R. C. Fort, Jr., and P. R. Schleyer, J. Org. Chem., 30,
789 (1966)] when taken on a Varian Associates Model HR-60 spectrometer,
in CDCI; or DMSO-ds with MesSi as an internal standard.

for 2 hr and allowed to cool to room temperature. The solution
was extracted with 500 ml of H,0, four times with 250 ml of
saturated NaHCO; solution, and twice again with 250 ml of
H,0, then dried (Na:SQs). The ethereal solution was filtered
and cooled in an acetone-Dry Ice bath, and the solids that formed
were filtered to yield 10 g of prodnet, mp 120-122°. Recrystal-
lization from ether at —350° afforded a product with mp 124-
125°.

Anal. Caled for C;3Hy;0: C, 80.35; H, 1141,
C, 80.05; H, 11.44.

3,5,7-Trimethyladamantan-1-yl Carbamate (VII).—To a solu-
tion of liquid phosgene (15 g) in anhydrous benzene (100 ml), a
solution of 3,3,7-trimethyladamantan-1-ol (4.9 g) and pyridine
(10 ml) in dry ether (50 ml) was added dropwise with stirring over
a 45-min period while maintaining the reaction temperature at
4°, The reaction mixture was allowed to stir for 1 hr; then the
solution was filtered, and the filtrate was extracted twice with
100-ml portions of iced water and dried (Na,SO,). This solution
was filtered and concentrated in vacuo to approximately 50 ml
and then slowly added to benzene (300 ml), saturated with NH,
at 0°. The reaction mixture was stirred overnight and filtered,
and the filtrate was washed twice with 100-ml portions of iced
water and dried (Na;SO;). The benzene solution was filtered:;
the solvent was removed in vacuo to leave a residue which was
reerystallized from hexane to yield 3.6 g of product, mp 179-181°.

Anal. Caled for CiHuNO,: C, 70.85; H, 9.77; N, 5.90.
Found: C,70.72; H, 9.77: N, 5.64.

3,5,7-Trimethyladamantane-1-thiol (VIII).—1-Bromo-3,5,7-tri-
methyladamantane (26 g) was added to a solution of 486, HBr
(25 ml) and 8 g of thionrea in glacial acetic acid (50 ml). The
mixture was heated under reflux for 2 hr and then poured into
500 ml of an ice-water mixture. The precipitate that formed
was filtered and added to a solution of 5 g of NaOH in 150 ml
of 209 ethanol-water. The resulting mixture was stirred over-
night, then acidified, and the precipitate that formed was filtered,
washed with water, and recrystallized from methanol to yield
14.2 g of prodnet, mp 91-92°,

Anal. Caled for CyHxS: C, 74.21;
Found: C, 74.46; H, 10.72; S8, 14.97.

Pharmacology—The effects of adamantane derivatives on
animal behavior were evaluated with the aid of procedures that
have been employed in these laboratories for a number of years.1
For the study of behavioral effects in mice, suspensious of the
compounds (Tables II and III) were administered intraperito-
neally to male white mnice (Cox) weighing 16-20 g. Three mice
were given each standard dose and observed for changes in be-
havior, appearance, and response to certain stimuli. The stand-
ard doses used were 10, 25, 50, 100, 200, 400, 800, and 1600 mg/kg.
Potency and toxicity determined the range of doses that was
necessary to study each compound. Most observed effects
were scored for each mouse as “1, 2, or 3"’ with a score of 1
indicating a minimum effect and a score of 3 indicating a near
maximum or maximum effect. The minimum ataxic dose (MAD)
was used as a measinre of sedative potency and, as used here, is
the dose at which the sum of the three scores for ataxia equals
2, 3, or 4, In some instances it was necessary to report inter-

Found:

H, 10.54; 5, 15.24.

(19) (2) R. C. Rathbun, J. K. Henderson, R. W, Kattau, and C. E. Keller,
J. Pharmacol. Exptl. Therap., 122, 64A (1958); (b) R. C. Rathbun and I, H.
Slater, Psychopharmacologia, 4, 114 (1963); (c) E. Van Heyningen, C. N.
Brown, F. Jose, J. K. Henderson, and P. Stark, J, Med. Chem., 9, 675 (1966).
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polated values.  Doses tabulated for toxicity are doses at which
sl least one mouse died.

In cats the behavioral effects of trimethyladanmantane-1-
carboxamide (IVa) and of trimethyladamantan-1-ol (V1) were
evalunted by the oral route (capsules); the amide IVa wax
administered 1o dogs orally in capsnles and by gavage as a su=-
pesion or asg a <olution in propylene glycol.

Results

L1t mice, low doses of the amides and alcohols studied
(Tables IT and III) produced a variable increase of
motor activity, slight ataxia, and aun inereased pinna
respouse.  Larger doses produced loss of the righting
reflex, depression of respiratory rate, and depression of
the pinna reflex. A notable exeeption to this general
sedative pattern of these compounds was the stimula-
tory effect produced by N-adamantylformamide (Table
[11). Mice receiviig thig compound showed a con-
sistent ncrcased  irritability:  larger doses caused
tremors and convulsions,  No ataxia, no depression
of the pinna reflex, or righting loss was observed with
this amide,

Though the differences are not great, the adamantanc
I-carboxamides show w more potent sedative action
than the alecohols or the formamides (Table III).
This 1s best exemplified in the 3,5,7-trimethyladaman-
tanie group (IVa iz more active than VI or IIb), In
the series of 3,3, 7-trimethyladamantane-1-carboxamides
(IV), N-alkylation or N,N-dialkylation invariably
reduced potency (Table II).  Trimethyladamantane-1-
thiol (VIII) showed no appreciable zedative action.

In the group of four adamantane-l-carboxaniides
(Table TII, columu 1) the suecessive introduction of
mnethyl substituents results i progressive incrense
of sedative activity:  3,5,7-trimethyladamantanc-1-
carboxamide (IVa) ts about <X tiniex ax active as the
nomnethylated carboxamide.  The same trend, albeit
less precise, of tcreased activity followiug methyl sub-
stitution ix noted for the four adamantan-1-ols; 3,5,7-
trimethyladamantan-1-ol (V1) possesses about four
times the activity of adamantan-1-ol.

3.5, 7-Trimethyladamantane-1-carboxamide (IVa)
was given orally to five catx. Betweent 15 aud 30 miu
after a dose of 20 mg/kg, the animals became ataxic
and after about 1 hr, one eat vomited. Doses of 10
mg,/ kg were given to four of these animals and caused
alesser degree of ataxia.  One cat treated with 5 mg/
kg showed minimal ataxia which lasted less thau 1 hr.
The effeets of the larger doses lasted less than 2 hr.

Two cats treated with 10 mg/ky of 3,5,7-trimethyl-
adamanta-1-ol (VI) remained unchanged.  One cat
eivenn 20 mg/kg showed o moderate degree of ataxia
which laxted about 2 hr.

The BEG changes were cotlsistent with the observed
behavioral state of the cat. The sleepy, ataxic cats
showed an inereaxe in high-voltage, low-frequency
activity i most deep and surface leads.

Two male dogs were giveu 20 mg/kg of 3,57-tri-
niethyladamantane-1-carboxamide (IVa) in capsules.
After 30 min both dogs showed salivation, increased
respiratory rate, aid tremors, which were most evi-
dent b1 the forepaws.  These effects were of short dura-
tior, A dose of 20 mg/kg given by gavage as an acacia
stispension to one male dog caused o slight ataxia with
an inercase in aetivity.  After approximately 1 hr
the anmmal tended to sleep. A female that received

the sante treatment tended to <leep only i npdis-
turbed.

Beeause the unnde IVa ix =0 poorly =oluble aud 10
absorption was 11 doubt,® it wax administered to dogs
as a =olution in propylene glyeol. A dose of 40 mg kg
forally) produced slight ataxia after about 30 min.
Oue of the two dogs was restless and the other (ended
to sleep, but after 4-3 hir the dogs returned to pornal.
By the intraperitoneal route, 40 mg/kg caused a pro-
nouticed motor Impairment within 15 min,  Ataxin
was followed by weakness and prostration. One doy
vomited, showed miosis, and had two brief episodes
of clonie convulsions,  Three hours after treatinent,
the dogs appeared normal. The corresponding volume
of propylene glycol i another two dogs caused nee de-
tectable change.

In review, in the mouse the amide 1Va and ie aleohol
VI are =edative agents of appreciable poteney; wlhoen
given orally to eats, these compounds prochiee a niod-
crate degree of sedation of relatively short duration,
I dogs the amide IVa produees o mixed pattern of mild
sedation and =timulation.  The stinulatory properties
of the anide [Va, exemplified by the ocawrence of
convulsions in oue dog given this agent by the inara-
peritoneal route, wliett coupled with the low efficaey of
this cotpound given by the orad route to dogs, pre-
clude further study of this agent in nan.

Discussion

The structure-activity  relatiounship pattern pre-
viously reported for three groups of adamantane con-
tailing agents? ~* stands 1 surpriging contrast to that
displayed by the sedative adanauntance-1-carboxaumides
and adaniantan-1-ols (Table I1T).  While i the foruter
groups of compounds, the suecessive introduetion of
niethyl =substituents led to o progressive decrease of
the respective biological activities; i the prescnt
series of amides aud aleohols such substitution cffcets
a definite, if <omewhat smaller, inerease of sedative
activity.  Ior the former type of active agents, a mode
of action was postulated’ tnvolving a precise and spe-
cific binding of the adamantane molety to a reeeptor-
~ite protein molecule.  Extensive methylation presuni-
ably imterferes with =uel binding and i= detrimental
to the activities of thix type of agent.  On the other
land, lack of binding of the sedative trimethyladaman-
tane-1-carboxaunide (IVa) and trimetlyladamantan-1-
ol (VD) to plasina protein may cenable these sedative
agents to penetrate readily to the tissues and fluids
of the central nervous systenn and to exert the pliarmia-
codynamie aetion deseribed.

The further evaluation of the methylated adamantane
group as a potentialty uscful moiety i= at present uuder
investigation inour laboratories.
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(20) Meinbobsm scwdies wido abeled 3,5, 7-iranedhyladarcantane- toewe-
Doxamile {1Va) have heex perforiaed by 11. AL Salliven, R, Billings and N, 1.
MeMalwon, The Lily Researslc Labocatlories,  These studies will Le sl
mitted e a separate corananicalion o Vs jouncd.



