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amide (VIIb and h) was formed, solid prodnet could be obtained
by triturating the resulting syrup with acetone rather than with
water. %

B. VIllc and e.--An equiumolar mixtire of finely gronnd
trinminopyrimidine (free base, freshly prepared from the corre-
sponding  S-nitropyrimidine by Runey nicke! rednetion) nnd
acetyhnandelyl chiloride was cantionsly warmed on the stenm
bath. At ca. 90° u vigorons reaction ocenrred.  After the re-
action subdied the heterogencons mixture was warmed for an-
other 1) nin. with constaut stirring.  The reaction mixture wis
then diluted with a large amonnt of acetone.  The emde solid
product was then filtered and purified.

8-(«-Hydroxybenzy!)purines (Va-i, Table I).--To u potas-
sinm ethioxide solntion (prepared by dissolving 2.1 g. of K in 20
mil. ol absolite ethanol) was added 5 g. of the amide. The
mixture was wurimed on a steamn bath for 4 hr., poured into 250
ml. of water, and acidified with glacial nceticacid.  The resnlting
precipitute was filtered and recrystallized.

6-Hydroxy-8-( a-hydroxybenzyl)purine (Vj).—To u solution
of 200 ml. of water, 10 ml. of concentrated HCI and 10 ml. of
040 of HyO, wus added 4.5 g. of 6-mmethylthio-S-( a=hyvdroxy-
benzyvlh)purine {Vd). The mixture was reflnxed for 20 min.
and, without cooling, excess acid was carefully nentralized with
dilnte NaOH. Alter refrigerntion overnight, 2.0 g of whiie,

(27) 1u the case of the preparation of V11le, a nnxtdee of monos and bis-
tacetylmandelaminoipyriinidine?s was formoed.  The monoacetyl derivative
was diffienlt to purify.  The bisacetyl derivative, after recrystallization from
ethanol, gave the fyllowing infyrination: .. 208-209°: )\‘:H{ 231 mu
(e 23,6000, 303 (14,7003; AR 260 mp (¢ 10,400},  Anal. Caled. for Cu-
HusNs0s8-0.51H:0:  C, 36.4; M, 4£.88: N, 1249, Feund: C, 46.5: 1,
501 N, 12,8, The ernde intermmediate, however, was rea,lily evelized to
the desired componnd Vz by normal procedyre in a 604 over-all yield.

328 Formation of Insiacylamideypyrimidines has al=o been reported by
atleer investigators: of, A, Albert and Do . Hrown, . Chem. Sor., 2060
[BHIEETN
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analytically pure produet was isolated Trom the reaction mixtnre
tsee Table T for additional data).

Preparation o Vi by the evelizntion of d-mnino=s-neervl-
nmandelamino-G-hydroxypyrimidine 1 VITIj ) in potassini ethoxide
vielded « vellow solid which gave an additional nliraviolet ab-
sorption nximun it 380-390 mu. Proper analysis for Vj was
obtained Ctnal.  Caled. Tor CuIluNO. C 3005 H, 417 N,
2310 Found: €, 593 H, 3080 N, 23005 alter the ernde
proditet was repeatedly recrystallized from water and ethanel.
However, the 380-39tmp absorption was still present in the
Hnal product and paper chromatographic measurements of he
reervstallized produoct still indicated the presence of i trace
amonnt of a flnorescent substance. Work on the fornuion of
this Ly-produet, whieh is believed 1o be a preridine, is not in-
cluded in the present work.

6-Thio-8-( o-hydrexybkenzyl purine (Vk).--To 1 three-necked
H00-ml. flask equipped with stirrer, Dry Iee cold finger, and dry-
g tbe wuas introduced 200-250 1l of liquid  ammonia
Tollowed by the addition of 5.0 g. of 6-benzylthio-S-(a=hydroxy-
benzyDpurine ¢ Vi To the light vellow solntion was added
portionwise, with stirring, 0.9 g. of sedinm, — Alter the addition
wis complete, the mixtnre was stirred for 3t min, - lixeess NHa
wis llowed 1o evaporate and the residne was dissolved in 60 ml.
ol water. This was then aeidified with glacial neetic acid and
the resuluing vellow g was reerystallized Trom o mixtnre of
water and ethanol to vield 2.3 g of a bright vellow solid see
Tuable T Tor additional daas,
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Varions 2-(g-hydroxyalkylnicovinie, <isonicotinie, and -picoliniec acid hyvdmzides were prepared by treating
appropriate hydrazino alcohols with either the chloride, mixed anhydride, or anhydride of uicotinie, isonicotinie,

and picolinie acids.

Cycledehydration of the 2-(g-hvdroxyulkylnicotinie, isonicotinie, and picolinic acid hv-

drazides, containing either a primary, secondary, or tertiary hydroxyl group, to substituied 3,6-dihydro-2-(2-,

3=, and 4-pyridyl)-4H-1,3,4-0xadiazines was accomplished utilizing the four fallowing methods:

(1) concen-

trated H.SOy, (2) hydrogen broinide in acetic acid, (3) O-tosylation followed by solvolysis, and (4) replacement of

OH by ClI followed by NaOH dehydrochlorination.
effects of tremorine inn mice.

The 2-(2- and 3-pyridyl) isoiners were inactive in this test.

All 2-(4-pyridyljoxadiazines in this series antagonized the

It is suggested thut

the 2-(4-pyridyl)oxadiazines interfere with the metabolic conversion of tremorine since they did not antagonize

its active metabolite oxotremorine.

As part of a continuing exploratory research program
in heterocyclic syntheses, we turned our attention to
the substituted 5,6-dihydro-2-(2-, 3-, and 4-pyridyl)-
4H-1,3 4-oxadiazines. Previously,* we had discovered
that the acid-catilyzed dehydration of certain 2-(8-
hydroxyallkyl)carboxylic acid hydrazides proceeds via
neighboring-group participation with concomitant for-
mation of u substituted 5,6-dihydro-4H-1,3,4-oxadi-
azine, For example, treatment of erythro-(—)-
2-methyl-2-(@-methyl-8-hydroxy-8-phenethyl)benzoic

(1) Presented in part before the Division of Medicinal Chemistry at the
150th National Meeting of the American Cliemical Society, Atlantic City.
N.J., Sept. 1965,

(2) ta) D. L. Trepanier, V. Sprancmaniz, and . G. Wiggs, J. Uy
(‘hewe., 29, 668 (1164): (1) D. L. Trepanier and V. Sprancmanis, ibid., 29,
G738 (1aghy; (¢) ind., 29, 2131 (196G4): (1) D). L. Trepanier, V. Spranemanis,
DS Tharpe, and 1.1, Krieger, J. Helerooyelie Chem., in press,

acid hiydrazide (I) with gaseous hydrogen bromide in
glacial acetic acid (HBr-AcOH) at ambient tempera-
wre gave ers-{—)-4,3-dinethyl-2,6-diphenyl-5,6-dihy-
dro-1H-1,3,4-oxadiazine hydrobromide (II) in 87%.
yield.2!

CH,
CH, H CqH;
HO H
— H NCH;-HBr
H N(CH;)NHCOCGH, /
CeH; 0
I
CeH;
i1
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TaBLE I
2-(8~-HYDROXYALKYL)NICOTINIC, ~ISONICOTINIC, AND -PICOLINIC AcID HYDRAZIDES

@'—CONHN(CHS)CHRCRI R,OH-yHX

N
NCsHs Recrystn.
position R Ri Re Y X M.p., °C.@ solvent
4- CH; H CeH; 0O 142-144 EtOAc
3-¢ CH;, H CeH;, 0 119-122 EtOH
3- H H CiH: 1 Br 206-207 MeOH-H.,O
dec.
4- H H CH; 0 127.5-133  Acetone-
ether
3- H H CH; 0 106-107.5 MeOH-ether
4- H CH; CH; o0 89-91 Acetone~
ether
3- H CH; CH; 1 Br 102-104 MeOH-ether
dec.
4- H H CsH; 0 125-127 ~-PrOH-
ether
2-¢ CHj; H CeH; 0 121-123 ~-PrOH
4- H H H 0 112-113.5 MeOH-
dec. ether
3- H H H 0 109-112 MeOH-
ether

¢ Thomas-Hoover capillary melting point apparatus;
effort was made to determine the conditions for optimum yield.
/ Bromine.

In contrast, treatment of erythro-(—)-2-methyl-2-(a-
methyl-3-hydroxy-3-phenethyl)isonicotinic aeid hy-
drazide (IIT) with HBr-AcOH at ambient tempera-
ture did not give the isosteric pyridyloxadiazine but
rather produced in 469, yield, erythro-(—)-2-methyl-2-
(a-methyl-B-acetoxy-3-phenethyl)isonicotinic acid hy-
drazide dihydrobromide (IV). This observation of the

CH,

HO
N (CHa)NHCO—C —_—

CeH;

CH3

CH;CO00
N(CHa)NHCO-—CN 2HBr
6H5

influence exerted by the basic pyridyl nitrogen on the
course of this reaction prompted us to prepare various 2-
(8-hydroxyalkyl)carboxylic aecid hydrazides having
differing types of hydroxyl groups and differing types
of nitrogen-containing acyl moieties, such as isonico-
tinoyl, nicotinoyl, and picolinoyl, and determine how
they behaved when treated with various acidie dehy-
drating agents.

The 2-(8-hydroxyalkyl)nicotinic, -isonicotinie, and
-picolinic acid hydrazides (Table I) were prepared by
treating appropriate hydrazino alcohols with either the
chloride, mixed anhydride, or anhydride of nicotinie,
isonicotinie, and picolinie acids (Scheme I). Cycliza-
tion of the hydrazides in which the hydroxyl group is
either primary, secondary, or tertiary, to give sub-
stituted 5,6-dihydro-2-(2-, 3-, and 4-pyridyl)-4H-1,3,4-
oxadiazines was accomplished using the four following

corrected.
4 Midwest Microlab, Ine.,

Yield, ~Caled., P~ — Found,? 9,
Method? p© C H N C H N

A 23 67.35 6.71 67.48 6.89Y

B 9 67.35 6.71 14.68 67.37 7.06 14.59
A 13 51.14 5.156 22.68/ 50.76 5.562 22.89
C 5l 57.30 7.22 20.08 58.04 7.16 19.80
C 10 57.39 7.22 20.08 37.22 7.43 20.14
C 7 59.17 7.67 18.82 39.47 8.01 18.76
C 52 43.43 5.96 26.27/ 41.8%8 6.35 25.48
C 52 66.40 6.32 15.48 67.39 6.16 15.58
B 38 67.35 6.71 14.73 67.54 6.01 14.67
C 29 55.37 6.71 21.53 54.86 7.40 21.33
C 40 55.37 6.71 21.53 55.41 6.83 20.85

» For description of methods, see Experimental Section. ¢ No
Indianapolis, Ind. ¢ erythro-(—) isomer.

methods: (1) concentrated H,SO4, (2) HBr-AcOH,
(3) O-tosylation followed by solvolysis, and (4) re-
placement of OH by Cl followed by base-catalyzed de-
hydrochlorination.

ScHEME I
NC,H,C0),0 R R
(NC;H,C0), RR, R,R,
or + NCH, _, \5/‘\1;10{3
NC,H,COX HO  NH, HO _NH
X =Cl or OCOC,H, ¢o
N
R
R
IR‘Z\)\NCHS
1
0ozN
N

The choice of the method used for eyclization is dic-
tated by the influence the hydroxyl group and the basic
pyridyl nitrogen exert on the course of the reaction.
For example, whereas 2-methyl-2-(3-hydroxypropyl),
2-methyl-2-(8-hydroxyisobutyl), 2-methyl-2-(3-hy-
droxy-B-phenethyl), and erythro-(—)-2-methyl-2-(a-
methyl-3-hydroxy-g-phenethyl)benzoic acid hydrazides
are all cyclodehydrated by HBr-AcOH into substituted
5,6-dihydro-4H-]1,3,4-oxadiazines,?? the isosteric nico-
tinie and isonicotinic acid hydrazides do ot all behave
similarly (Scheme IT).

The 2-methyl-2-(3-hydroxyisobutylnicotinic and iso~
nicotinic aeid hydrazides (VIII) were cyclodehydrated
with HBr—AcOH into substituted 5,6-dihydro-4H-1,3,4-
oxadiazines. However, treatment of 2-methyl-2-(3-
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ScHeME I

R R
RR, RR,
If CH, HBr— AcOH Iﬁ CH,
HO _NH ’ 0N
's T
C6H5 L4
Va, R, I}y = H; Ry = CH; Va, 55%
b, R = H; Ry, Re = CHy I, 66¢,
Oy R, Rl = H, Rg = Cst ¢, 11'(
d, R'= CHy; R, = H; R: = CH, d, 870,
CH,
NCH,
HO /NH HBr
(0(0] AcOH
CH,
ON ’ NCH, Y\NCHJ
VII .
CH,00 _NH _  HO /NH
o
@ @
(CHy), (CHy),
I)\]CHS HB I;]CH“
HO C6NH on 0N
' N
VII
CsH, C.H C¢H;
v NCH; s v 5Y\NCH3 ’ Y\ONCHJ
HO c6NH ~on . CH,CO0 /NH + HO

& G

hydroxyisopropyl)- and 2-niethyl-2-(8-hydroxypheii-
ethylnicotinic acid hydrazides (VII and IX) with
HBr-AcOH gave mixtures composed mainly of un-
changed hydroxy hydrazide and O-acetylated hydroxy
hydrazide. Because we had found?! that 2-(8-
hydroxyethyl)benzoic acid hydrazides could not be
cyclodehydrated with HBr—AcOH, this method was not
attempted with 2-(8-hydroxyethyl)nicotinic and -iso-
nicotinic acid hydrazides. The 2-methyl-2-(3-hydroxy-
alkyDniciotnie, -isonicotinic, and -picolinic acid hy-
drazides containing secondary benzylhydroxyl were all
successfully eyelodehydrated with concentrated sul-
furie acid at ambient temperature.

The 2-methyl-2-(8-hydroxyisopropyl)nicotinic and
-isonientinic acid hydrazides were suceessfully cyclo-
dehydrated by converting them to O-tosyl derivatives,
and then subjecting the O-tosylates to solvolyzing con-
ditions, i.e., refluxing water—acetone in the presence
of sodium carbonate.

The 2-methyl-2-(8-hydroxyethyl)nicotinic and -iso-
nicotinic acid hydrazides were converted to 2-(8-chloro-
ethyl)nicotinic and -isonicotinic acid hydrazides with
thionyl chloride, and the chlorides were cyclodehydro-

IX
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chlorinated with =odium hydroxide in ethanol- water at
steam-bath temperature.

The foregoing data indicate that the strong clectron-
withdrawing effect of the protonated pyridyl nitrogen
retards the rate of HBr—-AcOH eyelodehydration to the
extent that, with those 2-(g-hvdroxyalkyDnicotinic,
-tsonicotinie, aud -picolinic acid hydrazides possessing
either a sccondary benzyl or a secondary aliphutic hy-
droxvl, o competing reaction, O-ucetylation, pre-
dominates.  This competing reaction is insignific 11)1
in the HBr-AcOH ceyvelodehvdration of 2-nieyhyl-2-
hydroxyisobutyl)nicotinic and -isonicotinic acid 11_\-
drazides.  Retardation of HBr-AcOH eyvelodehydi-
tion by the presence of a positive chiarge on pyridyl
nitrogen is to be expected since our previous studies*!
indicate that eyelodehydration m this medium proceeds
ria attack of hydroxylic oxygen upon polarized earbonyl
carbon followed by loss of protonated carbonyl oxygen.
The loss of carbouyl oxygen ax hydroxide is more
difficult with a strong electron-withdrawing substitu-
ent attached to the carbonyl carbon.

Concentrated Ha30; cyelodehydration wus not ad-
versely affected by the presence of protonated pyridyl
nitrogen as evidenced by the fact that the reaction
proceeded s expected i all cuses attempred.  Sinee
our previous studies? showed that concentrated HaS0),
cyclodehydrition proeeeds by attiek of earbonyl oxv-
gen upon carbonium carbon resulting from dissocintion
of protonated hydroxyl, the presence of positive pyridyl
nitrogen would 1ot be expected to affect the rate-deter-
mining step (earboniuni on formation).  The eveliza-
tionn of nicotinie, 1sonicotinie, and picolinie hydroxyl
hydrazides containing secondary aliphutic or primary
hydroxyl wus not attempted with concentrated Ha.SO,
becatse previously* we had observed that coneen-
trated HaSO, treatment of 2-(g-hydroxyalkylbenzoice
deid hydrazides possessing either secondary or primary
hydroxyl produced cleavage of the hydrazide hinkage to
give 1 quantitattive vield of benzoie weid.  Hydrogen
bromide-ucetic acid eyelization of those with primary
hydroxyl was not attempted beeause previously#hwe had
observed that the treatment of 2-hyvdroxyalkylbenzoic
eid hydrazides containing primary hydroxyl gave only
O-acetyl derivatives. Tustead, the hydroxyl group
was converted to a better leaving group (chloride),
and cyelization was effected under basic conditions,

Pharmacology. Hexobarbital Sleeping Times.
Adult male mice, in grotips of 10, were injected intra-
peritoneally with the test compound 1 hr, hefore they
were injected intraperitoneally with 100 mg. kg ol
hexobarbital.  The time in minutes between injection
of the hexobarbital and the regain of the righting reflex
wag taken as thie duration of sleeping times.  The re-
sults are presented as a ratio with the sleeping tines of a
control group tested simultancously.

Tremorine and Oxotremorine Tests.--(rroups of 10
mice were given the test compounds intraperitoncally
1 hr. before a tremorine® or oxotremorine challenge (200
mg./kg.). Twenty minutes later they were observed
for signs of salivation, defecation, lacrimation, pilo-
erection, and distinctive tremor.  The results are given
as a ratio of the number of mice protected to the mimber
challenged with {remorine or oxotremotine,

2 Gl ML Everetl, Naneee, 177, 1238 (1956).
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Maximal Electroshock Test.—Groups of 10 mice were
given the test compounds intraperitoneally 1 hr.
prior to being subjected to supramaximal electroshock
delivered through corneal electrodes.* The results are
expressed as a ratio of the number of mice protected
from the tonic hind limb extensor phase of the seizure
to the number shocked.

The results of these pharmacological tests are sum-
marized in Table II. All but three of the compounds
greatly prolonged hexobarbital sleep times. The three
inactive compounds were 3-pyridyls which did 1ot have
either a methyl group in the 5-position or two methyl
groups in the 6-position.

Compounds of the 4-pyridyl series antagonized the
effects (tremor, salivation, defecation) of injecting
tremoritie in mice (standard anti-Parkinson screen);
the 2- and 3-pyridyl isomers were inactive. Leslie and
Maxwell> have suggested that the pharmacological
actions of tremorine may be entirely due to the
metabolically formed oxotremorine. So, antagonism to
this substance by our active compounds was investi-
gated and they were found to be inactive. We conclude
then, that these compounds are inhibiting the oxidation
of tremorine to oxotremorine rather than antagonizing
the central actions of its metabolically formed oxo de-
rivative. Compounds in this series which antagonized
tremorine were fouud to be active also in the electro-
shock test.

Experimental Section

General Procedures for the Preparation of the Compounds
Listed In Table I. Method A.—To a stirred mixture of 0.50
mole of a-(1-methylhydrazinomethyl)benzyl alcohol, 250 ml. of
triethylamine, and 750 ml. of methylene chloride was added,
over a 0.5-hr. period, a suspension of 0.55 mole of nicotinoy!
chloride hydrochloride (prepared from nicotinic acid and thionyl
chloride) in 350 ml. of methylene chloride. The mixture was
stirred and refluxed for 3 hr., stirred for 16 hr., treated with 500
ml. of CHCl;, and washed with water. The organic solution was
evaporated n vacuo, and the residnal oil was dissolved in metha~
nol and treated with gaseons HBr. The hydrobromide was pre-
cipitated with ether, removed by suction filtration, and recrystal-
lized from an appropriate solvent.

Method B.—To a stirred, cooled (5°) mixture of 0.50 mole of
picolinic acid, 75 ml. of triethylamine, 150 ml. of benzene, and
200 ml. of chloroform was added dropwise, 0.5 mole of ethyl
chloroformate. The reaction was stirred at 5° for 1 hr. To the
stirred mixture was added a solation of 0.5 mole of N-amino-
( — )-ephedrine in 200 ml. of CHCl;. The mixture was stirred at
ambient temperatnre overnight, washed with water, and evap-
orated in vacuo. The residue was erystallized with an appro-
priate solvent.

Method C.—To a stirred solution of 0.50 mole of 1-(1-methyl-
hydrazino }-2-propanol in 200 ml. of methylene chloride there was
added over a period of 2 hr., a solution of 0.50 mole of nicotinic
acid anhydride (prepared from potassium nicotinoate and oxalyl
chloride) in 300 ml. of methylene chloride. The mixtnre was
stirred and refluxed for 1 hr., cooled, and filtered, and the filtrate
was evaporated in vacuo. The residnal oil was dissolved in 200
ml. of hot ethanol, treated with 200 ml. of 1 N NaOH, and re-
fluixed for 1.5 hr. The cooled mixture was treated with Na,SO,
and thoronghly extracted with CHCL. The washed (water) and
dried (MgS0,) CHCl; solution was evaporated 7n vacuo, and the
residne was crystallized with an appropriate solvent.

General Procedures for the Preparation of the Compounds
Listed in Table II. Method A.—To a beaker containing 20 ml.

(4) E. A, Swinyard, W. C. Brown, and L. 8. Goodman, J. Pharmacol.
Expll. Therap., 106, 319 (1952).
(5) G. B. Leslie and ). R. Maxwell, Nalure, 202, 97 (1964).
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of stirred concentrated HsSO, was added, dropwise, a solution of
2.0 g. of erythro-(—)-2-methyl-2-(a-methyl-g-hydroxy-g-phen-
ethyl)isonicotinic acid hydrazide in 20 ml. of CHCl;, The mix-
ture was stirred and the CHCl; was evaporated with a stream of
nitrogen. The mixture was allowed to stand at ambient tem-
perature for 2 hr., poured onto c¢rushed ice, and basified with Nas-
CO;. The basic mixture was extracted with methylene chloride.
The methylene chloride extract was dried over anhydrons MgSO,
and evaporated in vacuo. The residual oil was either crystal-
lized with an appropriate solvent or converted to an acid addi-
tion salt by dissolving inn dry ether and treating with either HCI,
HBr, or maleic acid.

Method B.—To 100 ml. of stirred thionyl chloride was added,
portionwise, 15 g. (0.08 mole) of 2-methyl-2-( g-hydroxyethy!)-
nicotinic acid hydrazide. After the addition was completed, the
mixture was stirred at 50° for 1 hr., cooled, and treated with
ether nntil the precipitation of the hydrochloride was complete.
The hydrochloride was removed by siuction filtration, washed
with dry ether, air dried, dissolved in 120 ml. of ethanol, treated
with a solution of 7.0 g. of NaOH in 50 ml. of water, and heated
on a steam bath for 2 hr. The mixture was concentrated by dis-
tillation in vacuo, treated with 100 ml, of water, and extracted
thoroughly with CHCl;. The CHCI; extract was washed (water),
dried (Na.S0,), and evaporated in vactno. The residnal oil either
solidified and was recrystallized from an appropriate solvent or
was cliromatographed on alimina and couverted to the hydro-
chloride.

Method C.—A mixture of 10 g. (0.05 mole) of 2-methyl-2-(8-
hydroxypropyl)isonicotinic acid hyrazide, 10 g. (0.05 mole) of p-
toluenesulfonyl! chloride, and 100 ml. of dry pyridine was kept at
4° for 20 hr., poured onta crushed ice, extracted with CHC,
and thien the CHCl; extract was washed (Na,CO; solution and
water) and evaporated in vacio. The residue was dissolved in
100 ml. of acetone, treated with 100 ml. of water and 20 g. of
K.COs, heated on a steam bath for 1.5 hir., and allowed to stand at
ambient temperature overnight. The solid was removed by
s.action filtration, and the filtrate was extracted thoroughly with
CHCl;. The washed (wuter) and dried (Na,S0,) CHCI; extract
was chromatograpled on alumina, and the oil obtained npon
evaporation of the eluent was converted to the hvdrochlo-
ride.

Method D.—2-Methyl-2-(g-hydroxyisobutyl)nicotinic acid hy-
drazide (10.0 g.) dissolved in 250 ml. of glacial acetic acid was
treated with gaseous HBr until the solution was saturated.
After standing at ambient temperature for 5 hr., the mixture was
evaporated ¢n vacuo. The residue was either recrystallized with
an appropriate solvent or it was basified and extracted with ether,
and the hydrochloride was obtained by treating the ether extract
with gaseons HCI.

Attempted HBr-AcOH Cyclodehydration of erythro-(—)-
2-Methyl-2-( a-methyl-3-hydroxy-g-phenethyl)isonicotinic Acid
Hydrazide.—A solution of 15.3 g. of erythro-( ~ )-2-methyl-2-( -
methyl-g-hydroxy-g-phenethyl)isonicotinic acid hydrazide in
300 ml. of glacial acetic acid was saturated with gaseous HBr.
After standing at ambient temperature for 1 hr., the mixture was
evaporated in vacuo and the semisolid, glassy mass crystallized
by triturating it with methanol-ether. Recrystallization from
methanol-isopropyl ether gave 12.1 g. (469,) of erythro-(—)-2-
methyl-2-(a-methyl-g-acetoxy-g-phenethyl )isonicotinic acid hy-
drazide dihydrobromide, m.p. 177-178° dec.

Anal.  Caled. for CisHaN:032HBr: C, 44.19; H, 4.74; Br,
32.67. Found: C, 43.86; H, 4.89: Br, 31.80.

Attempted HBr-AcOH Cyclodehydration of 2-Methyl-2-(8-
hydroxyisopropyl)nicotinic Acid Hydrazide.—A solution of 2.0 g.
of 2-methyl-2-(8-hydroxyisopropyl)nicotinic acid hydrazide in
100 ml. of glacial acetic acid was saturated with gaseous HBr.
After standing at ambient temperature for 3 hr., the mixture was
evaporated in vacuo. The residnal oil was dissolved in a mini-
mum of methanol, basified with 55 aqueons Na,CO;, and ex-
tracted with CHCl;. The dried (MgS0,) CHCl; extract was
evaporated in vacuo leaving an oil (1.8 g.) which by infrared
analysis was shown to be a mixture composed mainly of 2-methyl-
2-(B-hydroxyisopropyl)nicotinic acid hydrazide and 2-methyl-2-
(B-acetoxyisopropyl)nicotinic acid hydrazide; wmax (film) 3300~
3200 broad (OH, NH), 1723 (ester carbonyl), and 1668 (hydrazide
carbonyl) em. ™1,

Attempted HBr-AcOH Cyclodehydration of 2-Methyl-2-(8-
hydroxyphenethyl)nicotinic Acid Hydrazide—A solution of 2.0
g. of 2-methyl-2-(8-hydroxyphenethyl)nicotinic acid hydrazide
dihydrobromide in 50 ml. of glacial acetic acid was saturated
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~#N-yHX
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Method® 8 H
A 7188 6.41
A 63.26 5.97
B 43.22 5.24
B 61 .00 6.206

C 45
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D 3
|} o4
A Gl
A 1

A Gl.

3.26 597

Ho4T 5.72
275 6.20

99 1.67
(5] (.67
ST B
NSOG.4]

TR OH.18

1.
IS,
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.99
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.00
.21
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.70
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'--1-1:111141,“ L
N Dyse®
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100

13.26 100
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17.07 50
100

23,46 50
100

100

1600 50
18,61 o0
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4299 50
100

17.63 25
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100

100

.16 50
100

15.32 100
100

100
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11,12 100
3.4 100
100

H0
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sleep time
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150/32
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44/30
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220/36
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65 /32
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0/9
4/10

10/10
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7/10
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/10
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2/10
8/10
7/10
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Max. elec-
trie shoek
test?
0/10
6/10
/10
/10
0/10

BY&)

/10
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© For deseription of metlrods, see Txperimental Seetion.
T2 copss prior to purificntion the material which
v teans=C — Visanter, Jy, p, 1200 CDCLY = 6.1 cps. feln —202.4° (¢ 401, waterl
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with gaseons HBr and allowed to stand at ambient temperatnre
for 18 hr. The mixture was evaporated i vacuo. The residaal
oil was dissolved in a minimum of methanol, basified with 5%
aqueons Na,CO;, and extracted with CHCl;. The dried (MgSO,)
CHCI; extract was evaporated in vacuo leaving an oil (1.1 g.)

3-SuBsTITUTED 2,4(1H,3H)-QUINAZOLINEDIONES 807

which by infrared analysis was shown to be a mixture composed
mainly of 2-methyl-2-(8-hydroxyphenethyl)nicotinic acid hy-
drazide and 2-methyl-2-(8-acetoxyphenethyl)nicotinie acid hy-
drazide; wmex (film) 3390-3180 broad (OH, NH), 1726 (ester
carbonyl), and 1695 (hydrazide carbonyl) ecm. ="

New Sedative and Hypotensive 3-Substituted 2,4(1H,3H)-Quinazolinediones

Suixy Havao, HErRBERT J. Havera, Warrace G. STrRycxEer, T. J. LEIPZIG,
Ricaarp A, Kurp, AND HaroLp E. HARTZLER

Chemical Therapentics Research Laboratory, Miles Laboratories, Inc., Elkhart, Indiana

Received April 12, 1965

A series of 3-smbstituted 2,4(1H,3H )}-quinazolinediones, mostly 3-(4-aryl-1-piperazinylalkyl)-2,4(1H,3H )-
guinazolinediones, was prepared from the corresponding o-amino-N-substitited benzamides by treatment with

phosgene in boiling chlorobenzene.

1-Methyl-3-snbstituted 2,4(1H,3H )-gqninazolinediones were prepared by

the reaction of o-methylamino-N-substituted benzamides with ethy! chloroformate, followed by heating at 200°

to cyclize.
animals.

It has been reported that 2,4(1H,3H)-quinazolinedi-
one'? and 1,3-dimethyl-2,4(1H,3H)-quinazolinedione! 2
possess anticonvulsant® activity against electroshock
and pentylenetetrazol seizures in mice. 3-Alkyl-, 3-
aralkyl-, and 3-aryl-2,4(1H,3H)-quinazolinediones*
have been described but no pharmacological screening
results were given. Our finding that some amides
derived from 4-aryl-1-piperazinylalkylamines,? 4-aryl-1-
piperazinylalkanoic acids,? and N-(4-aryl-1-piperazinyl-
alkyl) derivatives of cyelic imides® have shown sedative
and hypotensive activities led us to prepare 3-substi-
tuted [miostly 3-(4-aryl-l-piperazinylalkyl)-2,4(1H,-
3H)-] quinazolinediones (I).

The reaction of primary amines with isatoic anhy-
dride gives mainly o-aminobenzamides’ with minor
quaitities of l-alkyl-3-(o-carboxypheuyl)ureas.®* The
latter compounds are readily cyclized with dilute min-
eral acid to give I. In our hands, o-amino-N-alkyl- (or
aralkyl-) benzamides (II) cyclized readily with phos-
gene in boiling chlorobenzene to give I in high yield.
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These compounds showed varying degrees of sedative and hypotensive activity in experimental

I was also prepared by treating II with ethyl chloro-
formate, followed by heating at 200° to eyeclize.

The formation of the quinazolinedione (I) (Scheme I)
by treatment of o-amino-N-[3-(4-phenyl-1-piperazinyl)-
propyl]benzamide (II) with phosgene at the boiling
point of chlorobenzene was presumed to proceed
through the intermediate isocyanate (IV) formed by
dehydrochlorination of the carbamoyl chloride (I1I),
Under the same conditions, o-methylamino-N-{3-(4-
phenyl-1-piperazinyl)propyl Jbenzamide (V) gave the
carbamoyl chloride (VI) in high yield (Scheme II),

ScuEME IT
CONHR CoCl, CONHR-H(}
NHCH;, CIC.H: N(CH,)COClI
\'/ VI
l CICO0CH,
0
CONHR-HCI 200° NR
———
N(CH,)COOC, H, NJ==0
|
CH,
VII
R=-(CH:),N N C¢H;

The dehydrochlorination of VI to give isocyanate is not
possible in the latter case. 1-Methyl-3-[3-(4-phenyl-1-
piperazinyl)propyl]-2,4(1H,3H)-quinazolinedione(VII)
was obtained by treating V with ethyl chloroformate,
followed by heating at 200°. See Table I for com-
pounds I and VII.

2-Thio-2,4(1H,3H)-quinazolinediones (VIII) were
prepared by adding II to a solution of thiophosgene in
chlorobenzene, followed by heating under reflux to
cyelize (see Table IT).

CONHR CSCh
NH, CICH,

I VI

0

NR
N/lzS
H



