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the seviex. All of the compounds effectively lowered the
body temperature of normal mice (Table IIT); the more
active derivatives (1, 2, 3, and 5) had about the same
poteney as thioridazine. Compounds1, 2, 3, and § were
good antagonists of apomorphine-induced cage climbing
and were about as active as thioridazine m this test.
Two compounds (1 and 4) antagonized d-amphetamine-
induced aggregation toxicity ax cffectively as thiorida-
zine: the others were much less netive wn this test. Of
particular significance was the inability of the subjeet
compounds to produce catalepsy i mice at low doses,
sinee it hux been suggested that there may be a correla-
tion hetween the production of catalepsy m mmals and
of extrapyramidal stinmtation in man.®  Both thiorida-
zine and haloperidol are active in this test,

The most active member of the seres, the 10-
methoxy dertvative (3), was about twice as active in the
mouse behavior tests and had o much more favorable
therapeutic index than thioridazine,  Compound 4 wax
qualitatively different from the other members of the
scries, It did not cause los< of righting reflex or traction
at the highest dose tested. It was anly slightly active in
the chimney and tighting behavior tests, and in antag-

iRy R brwing Papeiphacnaaslagin, 9, 259 1084 .
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onizing apomorphine cage climbing or potentiating
IMtOH sid pentobarbital narcosis. It was, however.
highly aerve i the dish and pedestal test< e mdueing
ptosis. and I antagonizing d-nmphetamine-mduced
aggregation toxieity and meotine-induced TF and 1),

[t 1s interesting that, although the CNS aetivity of
the compounds s qualitatively mueh different from
that of the hexahydroazepimo(4,3-b Jindoles from which
they were dertved, the variation in poteney with sub-
stitution: on the mdole mucleus scems to be <imilar,
Methoxyl substitution at C-10 or methyl substitution
at N-6 potentinted netivity while substitution at other
locations an the aromatie ring had little effect ar de-
creased poteney relative to the parent compound,

A comprehensive diseussion of the pharmacology of 1
will be published at o lnter date,
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A seriex of amphetainine derivatives substititted an the beuzene ring with MeO and/or Me gronps was syn-

thesized.

sleeping time, and ability ta disrupt mouse behavior.
1-(2,4,53-trimethoxyphenyl;-,
In addition,

cluded 1-(2,5-dimethoxy-4-methylphenyl)-,

and 1-(3,4-methylenedioxyphenyl)-2-aminopropanes.
propane, structurally resembling 1-(2,5-dimethoxy-4-methyiphenyl)-2-aminopropane (DOM),
The amnphetamine derivatives either diminished or prolonged the
1-(33,4-Methylenedioxyphenyl)-2-aminapropane aud DOM were equally effective in

just as active and long lasting as DOM.
barbiturate sleeping thue.

The pharmacological activity of these compounds wax evalnated for toxicity, effectz an barbiturate
Those which were active in behavioral disruption in-

I-(2,4-dimethoxy-3-mnethylphenyl -,
1-(3-wethoxy-4-methylphenyl)-2-amina-
rax found to he

decreasing the sleeping 1inie, while 1-(2,4,6-1rimethylphenyl)- and 1-(3.53-dimethyl-4-hydroxyphenyl)-2-amino-
propaies were the mast active in the potentiation of the sleeping time.

For many yvears, there has been interest in the struc-
ture of some known hallucinogens. Smythies, el al.?
have studied the structure--action relationship of a
mumber of mescaline analogs on the behavior of rats,
Some ring-substituted amphetamiue derivatives have
been studied in humans by Shulgin,? and in animals by
Smyvthies, ¢ al.* and Beaton, ef ol Snyder and
Richelon® proposed a common configuration for the

» 1) This work was saopported by Grants M H-12959, T. ], Pnblic Healtl
Service, Bethesda, Md., and by the Britton Fund.

2y J. R. Smythies, R. J. Bradley, V. 8. Johnston, F. Benington, R. ).
Morin, and L. C. Qlark, Jr., Pyychopharpnrologia, 10, 379 (1967).

3 @) AT Rladgin, Eeperiewtio, 20, 366 (1064 ; (b) Nadure, 201, 1120
L 1161).

4y o R Smythies, VoS, dolmston, R Bradiey, 1,
Alorin, and L. O Clark, e, 7694, 216, 128 (1967).

5) WL Al Beaton, J. R, Sinytbies, F. Benington, R. . Morin, and L. €
Clark, Jr., ‘b, 220, 800 (1968).

(6) 8. . Snyvider and E. Richelson, Proc. Natl, dewd, wes, 1
LLO68).

Henington, R, 1.

LS., 80, 206

action of different classes of some hallueinogens on the
basis of sterie factors. A correlation between hallucino-
genic activities of these different classes of compounds
with the electronic properties of the phenyl or indole
nueleus was alko presented by Snyder and Merril.”

In thix study, a series of compounds related to
samphetamine (1) and 1-(2,5-dimethoxy-4-methylphen-
vI)-2-aminopropane (DONM or STP, 2) was synthesized
and their pharmacological activity was evaluated for
their effect on barbiturate sleeping time and their
ability to disrupt mouse behavior. It was hoped that
evaluation of the compounds in this series would provide
information as to which of the substituents on DOM ix
exsential for its action. These compounds included 1-
(2-methoxy-+-methylphenyl)-2-aminopropane  (3), 1-
(3-methoxy-4-methylphenyl)-2-aminopropane (4), and

(i Moo Snvder canl O Ry Nerril, (bid.. 54, 238 (1965,
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Tasre I
PrysicaL CONSTANTS OF
R R,
R, CH,CHNH, HCI
R; R, CH;
Yield,®

No. Ra Rs Rs Rs Rs Y% Mp, °C Formlla Analyses

3 OCH;, H CH, H H 38 162-162.5° CnH,;sCINO C, H N
4 H H CH, OCH, H 58 182-183 CnH,CINO C, H,N

5 OCHs H H OCH; H 26 111.5-112.5¢4

9 OCHs H OCHs OCH;, H 40 188-190.5¢

10 H OCHs, OCH, OCH, H 36 216-217/ CyoHgpCIN Oy C,H, N
11 H OCH, OCH;, H H 22 147.5-148¢.2

12 H OCH3 H OCII;{ H 32 160-161¢¢ C))H)5C1N02 C, H, N
13 OCH; OCH; H H H 46 154-156 C),H,sCINO, C,H N
14 OCH; CH, OCHs; H H 25 163-164¢ C1:HyCINO; C,H N
15 H CH, OCHs CH, H 20 255-257° C2:HypCINO C, H, N
16 H CH, OH CH, H 14 294-225¢ CnH,CINO C, H,N
17 CH, H CHs, H CHs, 18 269-271¢ C:HyCIN C,H N
18 H 0,CH. H H 35 181-1827

e Qver-all yield. ? Recrystallized from MeOH-Et;0. ¢ Recrystallized from ¢-PrOH-Et,0. ¢ R. Baltzly and J. S. Buck, J. Am.
Chem. Soc., 62, 161 (1940), reported mp 117.5°, prepared by the reaction of the corresponding benzaldehyde with diethyl malonate aud
subsequent conversion of this product into 9. ¢ Lit."' mp 187°. 7 Lit.'? mp 208-209°, prepared by the reduction of 1-(3,4,5-trimethoxy-
phenyl)-2-nitropropene which was obtained from the reaction of 1-(3,4,5-trimethoxyphenyl)propene and C(NO,).. ¢ Recrystallized
from EtOH-Et,0. * Identified by its sulfate salt, mp 312-315°. A, W. Schrecker, J. Org. Chem., 22, 33 (1957), reported mp 313-315°,
prepared by a Curtis or Schmidt rearrangement of a-methylhydrocinnamic acid. ¢T. A. Gorindachari and M. V. Lakshmikantham,
Proc. Indian Acad. Sci., 46A, 406 (1957), reported mp 147°, 7 C. Mannich and W. Jacobsohn, Ber., 43, 189 (1910), reported mp 180-
181°,

1-(2,5-dimethoxyphenyl)-2-aminopropane (5) which re- (DO, 2), 1-(3-methoxy-4-methylphenyl)-2-aminopro-
sulted from the systematic removal of substituents, one pane (4), 1-(2,4,5-trimethoxyphenyl)-2-aminopropane

at a time, from DOM. (9), 1-(2,4-dimethoxy-3-methylphenyl)-2-aminopropane
Chemistry.—The amines were prepared by the con- (14), 1-(3,4-methylenedioxyphenyl)-2-aminopropane
densation of nitroethane with the corresponding alde- (18), and 3,4,5-trimethoxyphenethylamine (mescaline,

hyde followed by LiAIH, reduction of the resulting 19) (Table IT). This dose appeared to be the optimum
phenylnitropropene. No attempt was made to purify for DOM, as in our test system doses below 50 umoles,/kg
the intermediate phenyvinitropropenes. The aldehyde did not have a distinctive effect and no obvious in-
required for the preparation of 4 was obtained from crease in behavioral disruption was observed for those
3-methoxy-p-toluic acid. Treatment of the acid with above 50 umoles/kg. Of the above mentioned com-
SOCI, afforded the acid chloride, which was then re- pounds, 2, 9, and 19 have been reported to cause hal-

duced to 3-methoxy-p-tolualdehyde. lucinations in humans.® Furthermore, the behavior-

Synthesis of 3 was carried out as shown in Scheme I.  disrupting activity of 9 and 19 has been demonstrated
The carbonyl group of 2-methoxy-p-tolualdehyde (8) on animals using the Sidman avoidance schedule.?*
was derived by replacement of the bromine atom of 3- It seems, therefore, that ag a qualitative measurement

methoxy-4-bromotoluene (6). The Grignard reagent of the disruption of animal behavior our swim maze test
from 6 was treated with triethyl orthoformate to give is applicable. Our data showed that the action of 2 and
the acetal 7. Acid hydrolysis of this acetal freed the 18 were relatively long, whereas that of 19 was rather

carbonyl group affording the aldehyde 8 The in-  transient. In the latter case, the demethylation of one
complete conversion of 6 to the Grignard reagent re- or both OMe groups and the subsequent conjugation
sulted in a low yield of 8. The steric hindrance on the  of the resulting phenolic OH would probably account
Br atom caused by the 0-OMe substituent could ac- for its short action. It wasrather interesting to find 14

count for this, although electronic factors could also be so active, although its action was very short. Even
important. The use of triethyl orthoformate for the  more interesting were the data obtained from 4. This
preparation of aldehydes has been reported.®* This  compound not only possessed behavior-disrupting
method would have been satisfactory if the Grignard activity comparable to that of 2, but the duration of its

reagent could have been prepared in a higher yield. effect was also shown to be as long. Since 4 was derived
Table I lists physical constants of the substituted from the removal of 2-OMe from 2, and, in addition,
amphetamines. the two 2-methoxylated compounds 3 and 5§ were not

Pharmacological Studies.—The ability of compounds  active, the presence of 2-OMe in 2 did not seem to be
to disrupt mouse behavior was determined by a swim responsible for the activity of 2. In addition, judging
maze test. At a comparative dose of 50 umoles/kg, from the finding that 1-(3,4-dimethoxyphenyl)-2-
compounds which were active in our swim test were aminopropane (11), which differed from 4 ouly by the
1- (2,5 - dimethoxy-4-methylphenyl) -2-aminopropane  para substituent, was devoid of activity, the p-methyl

() G. B. Bachman, “Organic Syntheses.” Coll. Vol. 11, John Witey &  Sr0UP Of 2 appeared to be essential for its action. This
Sons, Inc., New York, N. Y., 1043, p 323. p-Me could be envisioned to do at least one of the
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following: (a) it could increase the solubility of 2 and
thus facilitate its entering into the CNS, or (b) it may
have changed the electronic property of the benzene
ring and made it bind better to the receptor.

Both diminution and potentiation of barbitrate
sleeping time were observed among the 15 amphetamine
derivatives. At an equimolar dose, 18 was nearly as
good as amphetamine (1) in shortening the sleeping
time (Table IT). This reversal effect on the sleeping
time as also found with DOJI (2). Apparently, the 3,4~
dimethoxy groups of 11 did not provide the compound
with any effect on the sleeping time, and this effect could
only be obtained by changing the 3,4-dimethoxy groups
of a 1-phenyl-2-aminopropane molecule to a 3,4~
methylenedioxy linkage (see 18). 1-(3,4,5-Trimethoxy-
phenyl)-2-aminopropane (10) and mescaline (19) were
equally active in shortening the sleeping time. The
compound found to be the most active in prolongation
of the sleeping time was 1-(2,4,6-trimethylphenyl)-2-
aminopropane (17). 1-(3,5-Dimethyl-4-hydroxyphen-
yl)-2-aminopropane (16) had an effect approaching
that of 17. Replacement of 4-OH by OMe resulted in
a compound (15) of opposite effect. The absence or
presence of a third OMe in the two phenethylamine
derivatives 19 and 20 also gave opposite effects. This,
however, was not observed in the amphetamine series
(see 10 and 11).

Several amphetamine derivatives, most of which
decreased the sleeping time, were rather toxic (Table
II). A nearly threefold increase in toxicity was ob-
served when the 4-OMe of 10 was replaced by Me to
give 2, and more than a twofold decrease in LDy when
the 4-OH of 16 was replaced by OMe (15).

Experimental Section®

Substituted Phenyinitropropenes. Condition 1 (HOAc,
EtNO:, or EtOH as Solvent).—The substituted phenylnitro-
propenes were prepared by the condensation of the appropriate
aldehyde with EtNO; in the presence of NHOAc. In the prep-
aration of the intermediate nitropropenes of 15-17, HOAc was
used as the solvent,’® aud the corresponding amines 15-17 were
obtaiined by LAH reduction.

Using EtNO; as solvent the following compounds were isolated:
1-(2,4,5-trimethoxyphenyl)-2-nitropropene, mp 100-101.5° (849,)
(Iit.” mp 101°), 1-(3,4,5-trimethoxyphenyi)-2-nitropropene, mp
96-97° (639, (lit.'? mp 94°), 1-(2,3-dimethoxyphenyl)-2-nitro-
propene, mp 76.5-78.5°, and 1-(3,4-dimethoxyphenyl)-2-nitro-
propelie, mp 72.5-74°.

In the preparation of 1-(3,5-dimethoxyphenyl)-2-nitropropene,
mp 87.5-88.5° (EtOH), EtOH was used as solvent. Anal.
(ChH,3NO,) C, H, N.

Condition 2 (Azeotropic Distillation).—1-(2-Methoxy-3-
methylphenyl)-2-nitropropene was prepared by refluxing a mix-
ture of 25 mmoles of 3-methoxy-p-tolualdehyde, 10 ml of EtNQ,,
1 g of NHOAe¢, and 60 mi of C¢Hs for 18 hr, with continuous
removal of H,O into a Dean—Stark tube. After evaporation of
the solvent the residae was distilled under reduced pressure to
vield 40¢; of yellow oil, bp 113° (0.1 mm), which solidified upon
standing to give bright vellew needles, mp 48-50°. Recrystalliza-
tion from MeOH gave prisms, mp 48-31°.  Anal. (C),H;3NO;)
C, 11, N.

Ring-Substituted 1-Phenyl-2-aminopropanes Hydrochlorides.
—To a stirred suspeusion of 0.15 mole of LAH in 100-150 ml of

(9) Melting points are corrected and were taken on a Fisher-Johns or
Mel-Temp apparatits. Where analyses are indicated only by symbols of the
elements or function, analytical resitlts obtained for those elements or fune-
tions were within 2:0.4% of the theoretical values.

(10) A. T. Shnlgin, J. Med. Chem., 11, 186 (1068).

(11) V. Bruckner, J. Prakt. Chem., 188, 268 (1933), prepared from the
treatment of the corresponding phenylpropene with NaNQO:in HQAec,

(12) A. T. Shulgin, Frperientia, 20, 366 (1964), prepared from the treat-
ment of the corresponding plienylpropene with C(NO2)s.
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THF was added dropwise a solution of 0.05 mole of the appro-
priate substituted nitrostyreue in 100 ml of THF. The mixture
was refluxed with stirring for 1 hr, excess LAH was decomposed
(H,0), and the solid was removed by filtration. The filter cake
was washed with hot THF (three 50-miportions). The combined
filtrate and washings were evaporated in vacuo to give the crude
amine, generally as an oil. When an ethereal solution of the
amine was mixed with Et,O-HCI, the hydrochloride salt preeipi-
tated. See Table I.

In cases where a hygroscopic HCI salt resulted, it was re-
dissolved i1 H.0O, extracted with CH.Cls to remove impurities,
and made basic with 2 ' NaOH (NalHCO; was used for 16).
The free amnine was extracted into Cslls, and the combined Csls
extracts, after washing with H,O, were dried (Na.SOy), coucen-
trated in wvacco, diluted with anhvdrons Et.0, and mixed with
Et,O-HCI. After this treatinent the HCI salt nsually was ob-
tained as a solid.

The reduction of 1-(3-methoxy-4-methyiphenyl)-2-nitropro-
pene with LAH was carried out in boiling auhydrons Et.O for
5 hr. Excess LAH wax decomposed with a few drops of 2 N
NaOWH aud filtered. The fiitrate was mixed with Et,O-HCI to
precipitate the HCI salt. Extraction of the filter cake with Et.O
and treatmeut of the Lt,O extracts with Et.O-HCI gave an addi-
tional crop of the hydrochloride. 'The combined ¢rude hydro-
chioride salts were recrystallized from MeGH-kEt,0 yvielding 4.

3-Methoxy-p-tolualdehyde.—A solution of 7.3 g (0.044 mole)
of 3-methoxy-p-toluic acid in 25 ml of SOCls was refluxed for 1
hr, then evaporated in vacio to remove the excess SOCl,. The
residue of crade acid chloride was dissolved i 25 ml of diglyme,
cooled to Dry Ice temperature, and added dropwise to 80 ml (ca.
0.045 mole) of LIAIH(O-t-Bu)s in diglynie: the addition required
about 1 hr. The mixture was stirred for 2 hr while being allowed
to reach room temperature, then ponred with stirring onto 600
g of ice. The solid was collected on a filter and extracted with
959 EtOH (four 200-mi portions). The combiued EtOH ex-
tracts were evaporated in vacro leaving a mixture of pale yellow
oil and a trace amount of another immiscible liquid. The oil,
after being separated, was dissolved in a smail amount of MeOH,
and H,O was added until turbid. Chilling the solution gave 41 g.
(629,) of solid, mp 35-38°. Subsequent recrystallization from
aqueous MeOH gave needles: mp 40-41°; Amax (KBr) 5.90,
5.95 (C=0), 6.24, 6.31 p (C=C). Anal. (C;H,,0:) C, H.

When the mother liquor of the crude aldehyde was evaporated
in vacuo and the residue was distilled under reduced pressure,
0.9 g (139) of an oily liquid, bp 72° (0.5 mm), was obtained.
This liquid, which appeared to be the 3-methoxy-4-methyl-
benzyl alcohol, showed absorption peaks a 3.01 (OH) and 9.6 «
(C-0), but was not further purified.

Lithium tri-t-butoxyaluminohydride was prepared i the fol-
lowing manner. To 2.7 g (0.071 mole) of LAH in 200 ml of
anhydrous Et:O was added dropwise dried +BuOH until H,
evolution ceased. (The requirement of 15.6 ml (0.168 mole) of
-BuOH indicated formation of 0.056 mole (799%) of LiAIH-
(O-t-Bu).) The product precipitated as a fine whitesolid. After
the removal of Et,O and {-BuOH in vacuo, the solid was dissolved
in 100 ml of diglyme.

1-(2-Methoxy-4-methyiphenyl)-2-aminopropane Hydrochloride
(3).—Freshly distilled triethyl orthoformate (29.6 g, 0.20 mole)
was added dropwise to the Grignard reagent prepared from 30.2 g
(0.15 mole) of 4-bromo-3-methoxytoluene (6) and 3.8 g (0.16
g-atom) of Mg turnings in 125 ml of Et;O. After the addition was
complete, the mixture was refluxed for 4.3 hr. H.O (25 ml) was
slowly added, followed by enough 109, HSO4 to make the mixture
acidic (¢ca. pH 2). This mixture was then refluxed with stirring
for 1 hr. The aqueous layer was separated from the organic
layer and extracted with Et;O (three 50-ml portions). The
combined Et.O extracts were dried (Na.S0O,), filtered, and evapo-
rated in vacwo. Distillation of the residue gave 16 g of a mixture
of 2-methoxy-p-tolualdehyde (8) and the unreacted 4-bromo-3-
methoxytoluene, bp 64-66° (0.15 mm), which could not be sepa-
rated by fractional distillation. This mixture was then used
directly in the preparation of 1-(2-methoxy-4-methylphenyl)-2
nitropropene.

For characterization, the above mixture was mixed with a
solution of 2,4-dinitrophenylhydrazine in aqueous EtOH-H,SO,.
The 2,4-dinitrophenylhydrazone was collected on a filter and re-
crystallized from absolute EtOH, mp 222-225° dec. Anal.
(CISHHNAOs) C» H» N

A mixture of 6.0 g of the impure aldehyde, 7.5 g of EtNO,, 1
g of NH,OAc, and 75 mi of CsH; was refluxed for 10 hr, while the
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1L,O from the reaction was coutintnously removed by w Deare:
Stark tube. The resulting solution, after cooling, was washed
with 10 wl of H,0, dried (Na:S0,), aud evaporated in racic.
During distillation of the residue, two fractions were collected.
The first fraction, 3.5 g, bp 15° (0.15mm}, was tdentified by ir a=
the 3-methoxy-4-browotolnene.  The =econd fraction, which
weighed 2.3 g, was a bright yellow, viscons oil, hp I32° (04 mny o
Its ir spectrunt showed the abseuce of an ahsarption peak dhne
ta C=0,

The above otl, with no further pnvitication, wis dissolved in 30
ml of EtO and was added dropwise to asuspeusion of 1.5 g of
LAH in 70 ml of Et,0, while the temperature was maintained
betweeu §) and 5°. The mixture was reflnxed for 4 hr, and HaO
and 109 NaOH were added successively ta decampose excess
LLAIL. The inorganic solids were remaved hy filtration, and the
filtrate was evaparated in vacvo leaving a hight vellow oil. A
solution of this oil fu 50 uil of EtyO was satnraced with TICI to
precipitate the HCI salt. Reeryvstallization from MeOH-E(,0
gave 1.4 g (38 over-all, based aun the recovered S-mmethoxy-4-
hrowotolitene) of -(2-methoxy-4-methylphenyD-2-aminopropane
hyvdrochloride.

Pharmacology. Swim Maze Test.-—The Il-shaped swun
nuize, 134 constructed of galvanized metal sheer, hax an aver-ull
dimension of 80 X 60 X 15 an, three swin channel: 6 cm in
width, and a landing =trip 50 X 6 cm with n 10-cin projection
al 40° angle. An S-cin level of H,O was mmintained at 37° hy
=cveral straps of heating tape placed nunderneath the tank.

Prior to the administration of drugs, mice were tratned 1o swimn
the maze far 2 consecutive days (at intervals of 2 Y. They were
placed in the Ha() at one end of the tauk aud the swimming time

13y M. KL Koaman, eoe. Soe, Frpll. Biol. Med. 115, 728 (1964,
P Co AL Baehiler, 8, 1, Thames, 1. G Abaowl, sl L2 Biel, /0 M,
Chem., 8, 613 (10651,
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was recorded s the tinte trom plrcement m the tank annil exn
at the Innding sivip. The tratned animalz were ahle ta complere
the two-right-tmrn swimming task o an aversage ol 5 =ee nnd with
an average of less than one errar. Dhiving the traning perial,
those that did nat show good performance were exchided from
the =indy.  The anhmals fn gronps of ten were injeeted iatra-
peritanently wivh 30 pmaolex kg ol compaands in 30°7 agneoits
prapylene glycal. The contral gronp was given vuly propylene
phveal. The swim tests were perfornted at hoth 1 and 30 mi
after the injection. The resitltx were expressed ax a3 the rom-
pletion time for swinuning (X'}, and sh mmmher of cervors (30
duving e time. With the emplusis on Y, the dispuion of
manse behovior was evalnated as N 4 2.

Effects on Barbiturate Sleeping Time.--Mice ih gronps of 10w
were injected tnteaperitoneally wirh A0 pimoles - kg of compontds
i 50 prapyviene glvenl. After 3 min, =odinm pentobarbital (40
mg k) in siline was given c/e the <ame ronte. Controls were
first given 307, prapylene ghveol, then penioharhival tn =ahre.
The presteeping (ime and =<leeping vime loxs o the righting
reflex; were recorded mad treated staristiealtly.

Acute Toxicity, - All caomponnds dissolved in 50 ¢ prapylene
ghveal CHEmgykg s were adhminisrered intraperttoneally 1o gronps
of ten male wdbing Yale-Swiss aiee weighing 1723 g0 The
P within o 24-hr period was derermined graphienlly pecording
(o the methad of Miller and Tainter.

Acknowledgment.- -The nuthors wish to thank Mex
Fave Wilron for her technienl nssiztance. A sumple of
DOA from the Dow Chemical Company is greatly
appreeciatend,

Qi LoD ALHee and NLOLL Vidnder, Dysvel Sees Baeptl, Bod. Mod., 8T,
261 1041,

Pharmacologic and Metabolic Studies with Deuterated Zoxazolamine'

Maza1o TANABE, JosEPHINE Taca, DENNS Yasubna, Susasya I LeVavrey, axp Crozo Miroua

Stiford Research Institale, Menlo Dark, Colifurco

G025

Leceived Apeil 28, 1

The syuthesix of denteriozoxazolamine-4,6-ds 12 described.

N duta on the deuterated drng and related

dertvatives are diseussed.  The denterated drug exhibits a kinetie denterinn isatape effect in /r vitro metaboh=nt.
Na inereaxed durativn of pharmacalagic action with the denterated dimg was ah=erved.

[ our continuing work on the biological consequences
of deutertum substitution on drugs, we studied the
cffects of the muscle relaxant zoxazolamine. The
results of those studies are reported herein.

We previously reported? that the barbiturate butethal
induced a twofold increase in sleeping time of mice when
D atoms were substituted on the penultimate C of the
butyl side chain, which is the site of metabolic de-
activation. The biologieal isotope effect of kg/hp =22
was attributed to a slower rate of metabolism of the
deuterated drug. Kvidence for this conelusion was al=o
obtained from the slower rate of metabolisi observed
with the deuterated speciex in i ritio studies with the
liver microsomal enzymes.

Conney, et al.,* have reported thar zoxazolamine s
metabolized in man by two routes. A minor pathway
involves hydrolytiec deamination to a pharmacological-
Iv active metabolite, 5-chloro-2-hydroxybenzoxazole.
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National Institnte of Arthritis and Metabolic 1)iseases, National Institutes
of Health, U.%. Public Health Service.

(2) 1. Soboren, 1). M. Yasuda, M. Tanabe, and ', Mitoma., Eed. Prov.,
24, 127 (1965); M. Tanabe, 11, Yasada, ¥ LeValley, and €', Mitoma, Liw
Nei., 8, 1123 (10689).

(3) A. H. Conney, N. Trousot, an:d L J. Burns, J. Phacouwd. Erpdi.
Therap., 128, 333 (1960).

Both biologicully active benzoxazole derivatives are
metabolically  denetivated by a ring  hydroxylation
pathwayv at (-6 to vield the vespective H-chlore-6-
hvdroxyvbenzoxazole derivatives.  Sincee the speetfie =ite
of metabolic deactivation of zoxazolamine s at the (-6
position, our goal wax the preparation of the drug
lnbeled with 1D at this position, and the study of its
effeet on the rate of metabolisin.

Our nntal attempt at the direct introduction of DD
into zoxazolamine involved acid-catalyzed exchange of
the drug with D.O at 100°. The material obtiuned
from this reaction consisted =olely of the hydrolyvtic
deamination  produet, H-chloro-2-hydroxybenzoxnzole
(1), with no evidence of incorporation of D in the
aromatie ring.

Suceessful mtroduction of I atoms into the heuzene
ring was achicved by an acid-catalyzed exchange re-
action of 2-amino-4-chlorophenol with D.0 at 1007,
The intermediate deuterated phenol wus condensed
directly with BrCN i EtOH to yield zoxazolamine.?
Combustion analvsis indieated the incorporation of two
1) atoms into zoxazolamine prepared in this way. Tao

ody P Nigzane, M. Dol and K. Alatsionara, J. s, Clhens Seen, T8, 297
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