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As a continuing study of structure-activity relationships of psychotomimetic agents, the N-methyl-3-piperidyl
esters of cycloheptylphenylglycolic acid, ethynylphenylglycolie acid, and of aeids derived from 1,2,3,3a,8,8a-~
hexahydrocyclopent[a]indene were prepared. A new and improved method of esterification of disubstituted
glycolic acids, involving treatment of their sodium salts with N-methyl-3-piperidyl tosylate, has been utilized.
The methyl ester of 9-hydroxy-9a-methyl-1,2,3,4,4a,9a-hexahydrofluorene-9-carboxylic acid has been prepared,
but extremely low yields did not permit further work with this compound. Biological test data are reported.

An earlier communication from this laboratory! re-
ported preparation of ethynylphenylglyeolic (1a) and
cycloheptylphenylglyeolic (2a) acids as precursors to
their N-methyl-3-piperidyl esters (1 and 2) which were
to be evaluated as hallucinogens. Attempts to prepare

?H
O-(l]—COOR’

R
1, R = ethynyl; R’ = N-methyl-3-piperidyl
la, R = ethynyl; R' =H
2, R = cycloheptyl; R’ = N-methyl-3-piperidyl
2a, R = cycloheptyl; R’ = H
3, R = ethyl; R’ = N-methyl-3-piperidyl
4, R = vinyl; R’ = N-methyl-3-piperidyl

1 and 2 failed; however, N-methyl-3-piperidy!l ethyl-
phenylglycolate 3 and vinylphenylglycolate 4 were
synthesized and both were shown to possess some
degree of central effect in mouse hyperactivity and
swimming maze tests.

The present work was aimed at finding a synthetic
route to the N-methyl-3-piperidyl esters of ethynyl-
phenyl- and eyeloheptylphenylglycolic acids 1 and 2.
In addition, it was desired to prepare N-methyl-3-
piperidyl esters of two new acids, S8-hydroxy-1,2,3,34,
8,8a-hexahydrocyclopent [a Jindene-8-carboxylic acid (5)
and 9 - hydroxy - 1,2,3,4,4a,9a - hexahydrofluorene-9-
carboxylic acid (6). Synthesis of 5 and 6 was proposed
from the corresponding ketones 7 and 8, by means of
an ethynylation followed by oxidation of the triple
bond, according to a method utilized earlier in this
laboratory?® (Scheme I). Attempts to ethynylate the
ketonic group of 8 resulted only in quantitative re-
covery of starting material; a single attempt to per-
form a Reformatsky reaction on 8 similarly led to
recovery of starting material. On the basis of earlier
studies? it is concluded that the basicity of the organo-
metallic reagent caused the rapid formation of the
enolate ion 9 which is inert toward the alkylating re-
agent. It was proposed that introduction of a methyl
group at position 9a (structure 10) would prevent

(1) Part III: R.J. Adamski and J, G. Cannon, J. Med. Chem., 8, 444
(132))@) This investigation was supported in part by Grant MH 07775,
National Institute of Mental Health. Abstracted in part from a thesis sub-
mitted by E, R. F. in partia! fulfillment of the requirements for the degree of
Doctor of Philosophy, University of Iowa, 1967 (b) To whom all corre-
spondence should be directed.

(3) 8. B. Kadin and J. G. Cannon, J. Org. Chem., 37, 240 (1962).
(4) R.J. Adamski and J. G. Cannon, ibid., 29, 3693 (1964).
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6
enolization and should permit ethynylation™of the

ketonic group. Dreiding models indicated that the
enolic form 11 would be a highly strained system and

0~ O CH,
9 10
OH 0 CH,

11

(2

.

would be unfavored sterically. It was predicted that
7 would react normally with metallic acetylides;
however, introduction of an angular methyl group at
position 8a (compound 12) might result in a final
product of some biological interest. The angularly
methylated ketones 10 and 12 have been reported in
the literature,®® hut by procedures which do not in-
volve direct alkylation of the parent ketones. Com-
pound 8, when treated with potassium #-butoxide and
methyl iodide, reacted smoothly to give a product
whose nmr spectrum verified the presence of a C-
methyl group. When 7 was subjected to the same
conditions, an approximately equal mixture of starting

(5) M. 8. Newman, G. Eglinton, and H. M. Grotta, J. Am. Chem. Soc.,
78, 349 (1953).
(6) M. Protiva and L. Novak, Chem. Listy, 47, 881 (1953).
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HO R
CooCH (15 TH- TR
COOCTH; T
Co=CH 14 T T
COOCTL TN-TO
Ce==CHY (13) 140
COOCH; (0,025 mm

90-91-
b Recrystallized from skelley 13,
¢ Neparated on silicie acid column using 9:1 evelohexane-121OAe ax the eluent:

« Reerystallized from MeOll-Nkelley 1.
vsix of Hg complex:  (Cyll0)Hg.
from H.O MeOll.

material  and  methylated  product  wax  obtained,
tepeated methylation of this reaction mixture resulted,
after the fourth treatment, in a product which was
shown by gas chromatography and nmr duata to be the
pure methyviated produet.  An attempt to C-methylate
7 with potussium metal and methyl jodide wus not
satisfactory.

[t may be assumed that the methyl group entered
the less hindered side of the ketone molecules.  In the
case of the evelopent [a Jindanone syvstem 7, the methyl
group would be expected to enter efs to the hvdrogen
at 3a, ax shown i 12, beewuse a frans fusion of the two
five-membered rings introduces a large degree of bond
strain.  Houxe and Blankley™ have demonstrated that
base-catalyvzed  alkyvlations of  perhyvdroindan-1-ones
at their ring junctures result in products containing
069 cos-fused syvstemx, It ix hkewise conceluded that
C-methyvlation of the hexahydrofluorenone =vstem 8
will result in the e/s strueture 10; House and co-workers®
have treated pure cis-8 with =odium ethoxide and have
chtained an cequilibration mixture consisting of 156,
{rans and 8H3G¢ ¢y materinl, Moreover, these workers
found that ¢/s-8 reacted with acrvlonitrile in the
presence of benzyltrimethylammonium  hyvdroxide to
form a pure /s angularly cvanoethylated produet,
Fvidence was also presented to indicate that bromina-
tion of ris-8 vields a Ya-bromo compound in which the
bromine ix ¢fs to the 4a hydrogen.

Fxamination of moleeular models indicates that
attack on the carbonyl group of 12 by an acetyvlide
anion would be favored on the side of the molecule
opposite that from which the evelopentane ring pro-
trudex; that ix, the ethynyl group would enter cis to
the 3a hydrogen to form 13, Similar conelusions can

HO (=CH
CH,

H
13 14

e drawn for 10; the 9a angular methyl group is
much less bulky than the c¢yclohexane ring, and the
ethyvnyl anion will enter the molecule to give 14.

(7) H. O, House and C.J, Blankley, J. Org. Chem,, 32, 1741 (1967,
(8) H. O, House, V. Paragamian, R. 5. Ro. and D, ). Wleka, J. A
Chem. Soc., 82, 1457 (1460).

£ Reaction temperature was raised to 55° for 2.5 hr.
CNeparated on o silicie acid colimn uxing 1501 evelohexane—~E1OA ¢ as the eluent :

Acips
Yiedd,
‘ Fornila \naivees
o Cllno ol
11 CoHgO, oo
N6 1
| Cral Ly 1
i . H
N Cydy .1

* Caleulated on the amount of ethynyl alcohol. 7 Anal-
recry=iallized
spn PSS P Analyvsis of Hg complex:  (CplhigO)Hg.

reervstallized from 11,0 -MeOT.

The ethynyt earbinols 1315 (Tuble 1) were treated
with neutral permanganate to vield the glveolic acids
which were characterized as their methyl esters. The
glveolic acid derived from 15 could be isolated onty
in - amounts  sufficient for chuaracterization  of  the
methy] ester. and further work on 1t was abandoned.
Attempts to achieve o transesterification’  bhetween
these methyl esters and N-methyvl-3-piperidinol failed,
However, the sodium salt= of the glveolie acids (and of
benzilie acid) reacted with N-methyl-3-piperidy] tosy-
late to form the desived ester products.  Esterification
of the glveolic acids by the =odium =alt piperidy]
tosyvlte method ix less tedious and requires less reaction
time  than the transesterification:  the sodiun salts
of the glyveolic acids are casily prepared and require no
extensive purification.  The progress of the reaction
can be followed by noting the separation of sodium
tosyvlate from the reaction mixture.

Bicl and co-workers,™ /uder alia, have reported that
when N-ethyl-3-chiloropiperidine is treated with glyeolic
aclds in 2-propunol. @ mixture of N-ethyl-3-piperidy]
glveolate 23 and N-cthyl-2-pyrrolidyimethyl glveolate

24 ix formed.  That the products reported in the
HO
R(f(‘(’):@ H(l)
[|\_, \' R?CO_;CHQ—-E;]
C,H. R C.H.
23 24

present =tudy (Table ) posses< the piperidine strue-
ture 23 and not the pyrrolidvimethyl strueture 24 was
verified by their hydrolysis under strongly  aeidic
conditions and isolation and identification  of  the
amino alcohol product.  This hydrolyvtic method was
shown'® not to induce ring expansion or contraction of
the five- or of the six-membered ring amino alcohot
svatems.  In the present study, the amino alcohol
hydrolysis  products in each instance exhibited ir
spectra which were identical with a similar spectrum of
an authentic sample of N-methyl-3-piperidinol. In
addition, nmr spectra of the glycolate esters (Table 11)
in every case demonstrated a poorly resolved multiplet
in the region § 4.3 4.7 which integrated for one proton.
W1 1. G. Cannon. J. Oy, Chem., 28, 959 (1960}

10y J. H. Biell L. G Abood, W K. Hoya, I N, Leiser. P A Nuhder, and
F. ¥, Kluchesky, ibid., 26, 4006 (1961).
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TarLe 11
Esters oF N-METHYL-3-PIPERIDINOL

N ‘HC1

No. R Mp, °C
HO CO-
21 @éﬁ 201¢
Ho co—
22 @éé 215-216
OH
1 CEH5?CO— 186°
C=CH
(‘)H
CeH: CCO
2 220-221¢
(‘)H
(CsH,)CCO- 221-2224-¢

¢« From MeyCO. * From Me,CO-Et,0.

¢ From Me,CO-MeOH.
Leiser, J. Horner, A. Drukker, and H. L. Friedman, J. Am. Chem. Soc., 77, 2250 (1953), reported mp 221-223°.

CH,

Yield,
%! Formula Analyses
13 C1yH26CINO; C, H,Cl N
9 CyHyCINO, C, H,Cl, N
30 C1H2CINO; C, H,Cl, N
60 CuHyCINO; C,H,N;Cl
35

4 From i-PrOH-Et;0. ¢J. H. Biel, E. P. Sprengler, H. A,

/ Yields were calcu-

lated from the corresponding glycolic acid. ¢ Cl: caled, 9.32; found, 9.74.

A spectrum of an authentic sample of N-methyl-3-
piperidyl 2.2’-dichlorobenzilate® (prepared by trans-
esterification) contained a poorly resolved signal
centered at § 4.25 which integrated for one proton.
These signals are attributed to the C-3 proton of N-
methyl-3-piperidinol.

Pharmacology.  Methods..—The pharmacological
proeedures for evaluating anticholinergic and central
nervous system action are described elsewhere.!!1?
Behavioral performance was evaluated by measuring
the effect of the drugs on motor activity (rat) and swim
maze performance [mouse and so-called “peek’” test
(mouse)]. The correlation of these tests with the
psychotomimetic activity in man is also discussed
elsewhere,11:12

Discussion (See Table III).—The observation that
the hexahydrocyclopent[a]indene ester 21 exhibited
high anticholinergic but low psychotomimetic potency
corroborates the hypothesis that coplanarity of the ring
structures of the acid moiety is required for optimal
central nervous system (CNS) action. Since this
compound retains high (peripheral) anticholnergic
activity, it would appear that the drug receptors in the
central nervous system, either at the level of the blood-
brain barrier or synapses, are different from those at
peripheral sites. Introduction of the 9a-methyl group
(22) in this ring structure significantly diminished
anticholinergic potency and abolished CNS efficacy.
It is also conceivable that a rigid heterocyclic moiety
may hinder the attachment of the molecule to a
lipophilic portion of the biological receptor. The
marked CNS activity of the cycloheptylphenylglycolate
ester 2 is consistent with the observation that Catalin

(11) L. G. Ahood and J. H. Biel, Intern. Rev, Neurobiol., 4, 217 (1962).
(12) N. W, Gabel and L. G. Abood, J. Med. Chem., 8, 616 (1965),

models indicate that the cycloheptane and the benzene
rings can exist in an over-all coplanar conformation.
The extended duration of mydriatic action of 21 and
of 2 (Table I1I) is striking and noteworthy.

Experimental Section'?

1,2,3,3a,8,8a-Hexahydrocyclopent[a]inden-&-one (7) was pre-
pared by the method of Baker and Jones,!* bp 110° (0.1 mm),
lit.14 bp 145° (12 mm), n%p 1.5714.

Ethyl {rans-2-Phenylcyclohex-4-ene-1-carboxylate (16).—A
mixture of 30 g (0.17 mole) of ethyl trans-cinnamate, 9.21 g
(0.17 mole) of butadiene, and 0.5 g of hydroquinone was shaken
in a reaction autoclave at 175° for 12 hr. The resulting clear
solution was distilled and the fraction boiling at 100-103°
(0.06 mm) was collected, yield 24 g (82%), n¥p 1.5280. Anal.
(C1;H150,) C, H.

trans-2-Phenylcyclohex-4-ene-1-carboxylic Acid (17).—A solu-
tion of 48 g (0.21 mole) of 16, 60 g of NaOH, 300 ml of H,O, and
350 ml of EtOH was vigorously refluxed on a steam bath for 6 hr.
The volume was reduced to 100 ml and the remaining liquid was
acidified with concentrated HCl. The resulting precipitate was
collected on a filter, then dissolved in 109, NaHCO;; this solution
was treated with charcoal, filtered, and reacidified with concen-
trated HCI to yield a solid which was recrystallized from Skelley
B and dried under vacuum at room temperature to produce 36 g
(799%) of material, mp 101-102°, 1it.s mp 99-101°.

trans-2-Phenylcyclohexanecarboxylic acid (18) was prepared
from 17 by the method of Klein and Levin;’ mp 109°, lit.’ mp
108°.

(13) All melting points are corrected and were determined on a Fisher-
Johns apparatus, unless otherwise specified. Analyses were by Huffman
Microanalytical Laboratory, Wheatridge, Colo., Schwarzkopf Microanalyti-
cal Laboratory, Woodside, N. Y., and Crobaugh Laboratories, Cleveland,
Ohio.. Nmr spectra were determined on a Varian Associates A-60 instru-
ment. Where analyses are indicated only by symbols of the elements, the
analytical results obtained for those elements were within +0.49, of the
theoretical values.

(14) W. Baker and P. G. Jones, J. Chem. Soc., 787 (1951).

(15) J. Klein and G. Levin, J. Am. Chem. Soc., 80, 1707 (1958).
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BEHAVIORAL AND ANTICHOLINERGIC FFrrcrs o N=MErin L-s-pirEripiNon, GLycoLlc

Activity Nwim Peek
Compud cage” maze” test®
21 4.0 3N 2.8
22 2.5 3.9 2.6
1 ) 30 2.7
2 4.4 1.6 3.0
3-1B3Y 4.5 1.9 2.9
Saline 0.0 2.6 2.5

“ Activity cage values (rats) are expressed as oscillations per 0.3 min.
¢ Peek test values {mice) are in terms of total number of peeks.
tration of drug to produce 50 inhibition of acetylcholine-induced spasms of isolated rabbit. ilewm.
produce complete mydriasis when .05 ml is applied directly to rat’s eve.
v N-Methyvl-3-piperidy] benzilate (sce vef 10 and 11).

fourth triai.

activity cage, swim maze, and peek test values),

cis=1,2,3,4,4a,9a-Hexahydrofluoren-9-one (8) wa~ prepared
from 18 by the method of Cook and Hewitt;®% mp 40-41°,
bp 85-98° (0.05 mm), lit." bp 130-132° (1.0 mm).
8a-Methyl-1,2,3,3a,8 8a-kexahydrocyclopent/«|/inden-8-one
(12). Method A.—The method of Peak and Robinson!” was
emploved.  Compound 7 (75 g, 0.436 mole) was added with
stirring to a solution of 30 g (0.77 g-atom) of K in 3500 ml of
(-BuOIl, after which 70 g (2.73 moles) of Mel was added droy.-
wise over 1 hr, followed by refluxing for I hr. The KI precipitate
was removed by filtration and the =olvent was removed under
reduced pressure. The residual liquid was washed with H,O and
dried (MgR0O4); nmr (CCly), 6 1.278 (s, 1.5)  Gas chromatographic
analysis indicated a mixture of two components, in approximately
equal amounts; one had a reteution time identical with that of
starting material 7, and the other component was assumed to be
the methylated product. The methylation procedure was re-
peated on this mixture three times; after each reaction, gas<
chromatograms indicated an increase in the amount of methylated
product at the expense of starting material. Finally, no starting
material 7 could be detected; 43.6 g (36%;) of methylated prod-

(4

uct 12 was obtained; bp 110° (2.25 mm), lit.? bp 138-141° (8.0

mmyj; »®p L.5477; nmr (CCL), 6 1.278 (5, 3).
H.

Method B.-—Potassium (2.3 g, 0.05%) g-atom) was dissolved in a
solution of 10 g (0.058 mole) of 7in 50 ml of CsH,.  Mel (3.42 g,
0.024 mole) was added in one portion to the wine red solution,
and 200 g (0.14 mole) of additional Mel was added in small
amounts over 1 hr. The reaction mixture was filtered, the
filtrate was washed with 1.0 and dried (Mg=0O,), and the solvent
was removed under reduced pressure, leaving S g of liguid.
Gas chromatographic analysis of this material indicated a com-
position of 43¢ of methylated produet 12 and 53%; of starting
malerial 7. The methylation reaction was repeated on thix
mixture: gas chromatographic analysis of the crude rveaction
product of the second methylation indicated the presence of 12
and of {we other components, neither of which was isolated or
“identified.

cts-9a-Methyl-1,2,3,4,4a,9a-hexahydrofluoren-9-one (10) wax
prepared from 8 in a manner analogous to method A for 12, 1In
this case, the starting ketone 8 requured only a single treatment
with K-.-OBu and Mel; yield 46.5 g (80¢7): bp 90° (0.05 mm),
lit.s bp 145-147° (10 mm); n%p 1.5540; nmr (CCly), § 1.248
(s, 3) Anal. (Cul{w()) C‘, H.

Ethyny! alcohols were prepared by a procedure based upon that
of Beumel and Harris.’® Purified, dried acetylene was passed
for 0.5 hr into a suspension of 0.18 mole of lithium acetylide-
ethylenediamine (Foote Mineral Co.) in 100 ml of THF. The
appropriate ketone (0.087 mole) in 50 ml of THF was added
dropwise and the reaction mixture was stirred at room tempera-
ture for 3 hr. H;O (100 ml) was added slowly; the aqueoux
layer was separated and washed twice with ether which was added
to the organic layer. The combined organie layers were evapo-
rated under reduced pressure; an oil remained which was erystal-
lized by dissolving it in Skelley B and adding a few drops of
MeOH (see Table 1); ir (CHCl), 3575 (OH) and 3300 cm™!

=().

A nal. ((‘HII“O) C,

(161 J. W, Cook and C, L. Hewitt, J. Chewm. Soc., 62 (1936).
1171 Do AL Peak and R. Robinson, tid., 1581 (1937).
(1% O. V. Beumel and R. ¥. Harris, J. Org. Chem., 29, 1872 (1964).

No— - —

Vol 1t
Ao Esiens
Choliergie blockage
-Mydriasis
[leum Malar Time
E D conen hr Bl
X o Gos 1 N+ 10,6
X pa 1o [t (] Ro6
> Soxo 1.5 0.7
X -7 o= 10 2 S+ 2.0
X107 B SR (] 3} 1.4
S . .. HT

FRwim maze values (mice) are in terms of errors on the

The dose in all test= was 1 mg kg ip. ¢ Molar concen-
= Molar coneentration of drug to
" Behavioral disturbance index (an arithmetieal sum of

The mercury complexes of two of the ethynyl aleohols were
prepared by {reating them with excess Nagllgly reagent.t
Upon addition of a small amount of HO, the Hg complex pre-
cipitated and could be recrvstallized (CgHg-RSkelley 13y (=ee
Table ).

Glycolic Acids.--IKMnO; (856 g 0.54 mole) in 1L of T1LO was
added dropwise over 22 hr with stirring to a solurion of (.20 male
of the appropriate cethyny! aleohol in 150 ml of ether.  The
reaction mixture was maintained at 0-5° and =tirring was con-
tinned for 2 hr after addiion of the permanganate. It was
passed through a centrifuge-type filter until elear, and the filtrate
wa~ extracted with ether. The filtrate wax next acidified with 10¢]
HCL and was extracted three times with ether. These combined
extracts were dried (MgROy) and filtered, and the ether wus
removed to afford an oil which could be cryvstallized and partially
purified by dissolving it in 57 NallCOy, extracting the solution
with ether, acidifving with 107, HCI, extracting with ether, and
removing this ether to vield a cryvsralline solid.

Methyl esters of glycolic acids were prepared from the acids
with CH.N; (see Table ).

Sodium Salts of Glycolic Acids.- The solid acid was treated
with 3¢, aqueous NaHCO,: .0 was removed under reduced
pressure, and the residual solid was dissolved in anhydrous MeOTI.
The insoluble excess NallCO, was removed by filtration and the
organice salt was ervstallized by addition of diy ether to the
filtrate.

N-Methy!-3-piperidyl Tosylate Hydrochloride (19).. Tosvl
chlovide (83.5 g, 0.45 mole) i 200 ml of pyridine was added
with <tnring 1o 26,1 g (0.227 mole) of N-methyl-3-piperidinol
(Aldrich Chemical Cto. 3 i 100 ml of pyridine, at sueh a vate that
the temperature remained below 50°. The resulting mixture
was permitted to stand overnight, then the pyridine was removed
imder reduced pressure,  The residual red oll was cooled and
anhydrons acetone was added: w white solid separated which was
collected on a filter and recrvstallized frome MeOH -cther 1o
afford 41.5 g (607, of white crystals, mp 146-14%° tnal
(CrpllCINOS) ¢, H, N

N-Methyl-3-piperidyl tesylate (20) was obtained by treating
112 g (0.037 mole) of 19 with excess 577 NaHCO;, extracting
with ether, drving the ethereal extract (MgSQ,), and removing
the ether. The =olid residue (0.9 g, 919) showed mp 44-45°,

N-Methyl-3-piperidyl Esters of Glycolic Acids.—A mixtire of
0.01 mole of the sodium salt of the appropriate glyvcolic neid and
2.69 g (0.01 mole) of 20 in 75 ml of anhydrous acetone was stirred
wl room temperature for 10 hr, The white precipitate which
formed during the course of the reaction was removed by filtra-
tion, and the solvent was removed from the filtrate under reduced
pressure. The oily residue was extracted repeatedly with ether;
the combined extracts were washed (H,Q) and dried (MgS0y), and
the ether was removed on a steam bath, leaving a semisolid
residue, (In the case of sodium benzilate, an iv spectrum of this
semisolid was identical wirh one obtained from an authentic
sample of N-methvl-3-piperidyl benzilate.) The semisolid was
dissolved in dry ether and was treated with ethereal HCIL: the
colid which separated was recrivstallized repeatedly (see Table
II). Thin layer chromatographic analysis indicated in all in-
stances the presence of an single component in the products of
Am, Chem, Soc.. 48, 464

dm Jo R Mcebiwen, /.

1426},

Johnson and W, L.
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the esterification reactions, Nmr spectra were recorded on the
HCl salts in dimethyl-de sulfoxide.

Hydrolysis of N-Methyl-3-Piperidyl Esters of Glycolic Acids.—
The method of Biel and co-workersi® was employed. A 0.45-g
sample of the N-methyl-3-piperidyl glycolate HCI (1, 2, 21, or
22, Table II) was heated vigorously for 1 hr in 30 ml of 33%
H.80;. The cooled solution was decanted from resinous material

4H-PYRAZINO[1,2-a |[PYRIMIDIN-4-ONES

1045

and was extracted three times with ether. The aqueous solution
was cooled in an ice bath, made strongly alkaline with NaOH
pellets, then was extracted repeatedly with ether. The combined
ethereal extracts were dried (Na,S0,), and the ir spectrum was
recorded. In each instance, the spectrum was superimposable
upon a similar spectrum of an authentic sample of N-methyl-3-
piperidinol.

Chemistry and Pharmacology of a Series of Substituted
4H-Pyrazino[l,2-a]pyrimidin-4-ones

Doxanp L. TrEraNIER, L. W. Ravry, KENNETH L. SHRIVER,

Chemistry Research Department

JouN N. EBLE, AND PuiLip J. SHEA

Pharmucology Department, Human Health Research and Development Center, The Dow Chemical Company, Zionsville, Indiuna

Received March 25, 1968

A series of 3-phenyl-2-(tertiary aminoalkoxy)-4H-pyrazino[l,2-a]pyrimidinones obtained by condensing
ethyl phenylmalonate with aminopyrazine followed by base-catalyzed O-tertiary-amino alkylation of the result-

ing 2-hydroxy-3-phenyl-4H-pyrazino[1,2-a]pyrimidin-4-one was screened for CNS activity in mice.

None

showed significant activity in the maximal electroshock, oxotremorine, strychnine lethality, pentylenetetrazole

seizure threshold, or d-amphetamine aggregate toxicity tests.

Some potentiated the effect of hexobarbital

and d-amphetamine in mice and antagonized the effect of reserpine.

A search of the chemical literature revealed that the
pyrazino|l,2-a]pyrimidine system has not been re-
ported. In fact, the only pyrazinopyrimidine system
reported is that found in the pteridines, the pyrimido-
[4,5-b]pyrazine heterocycle. This prompted us to
undertake a synthesis and pharmacological testing
study in this area. This paper reports the results of

this study.
QR

pyrimido(4,5-b]pyrazine

c©

pyrazino[1,2-a]pyrimidine

Because our primary interest was the uncovering of
new structures with central nervous system activity,
derivatives of the pyrazino{l,2-a]pyrimidine hetero-
cycle that contained a phenyl or substituted phenyl in
the 3 position and a tertiary aminoalkoxy chain in the
2 position were synthesized and evaluated for CNS
activity. This type of derivative was selected for
synthesis because it contains a type of phenethylamine
moilety and a choline or choline-like side chain which
increases the likelihood it will affect the CNS neuro-
transmitters, norepinephrine and acetylcholine.

The desired 3-phenyl-2-(tertiary aminoalkoxy)py-
razino[l,2-a]pyrimidin-4-ones (II) were obtained by
condensing ethyl phenylmalonate with aminopyrazine
followed by base-catalyzed O-alkylation of the result-
ing 2-hydroxy-3-phenyl-4H-pyrazino|1,2-a |pyrimidin-
4-one (I) (Scheme I).

In order to obtain more diverse structural modifica-
tions pyrazinopyrimidinone I was O-alkylated with
a-chloro esters and chloracetonitrile, and aminopyra-
zine was condensed with diethyl ethoxymethylene-
malonate and diethyl phenyleyanoacetate.

When aminopyrazine was allowed to react with di-
ethyl ethoxymethylenemalonate neat at 110° a 639
vield of diethyl pyrazinylaminomethylenemalonate
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(III) was obtained. That the exo-amino nitrogen and
not one of the ring nitrogens was alkylated was indi-
cated by the pmr spectrum of III. The vinyl proton
and the D;0O exchangeable proton on the ero nitrogeu
appeared as doublets (J = 12.5 cps) at 543 and 672
cps, respectively. The pmr spectrum of the alterna-
tive structure, alkylation of a ring nitrogen, wou d
not show a vinyl proton coupled with an exchangeable
NH proton. Ring closure of 1IT to 3-carboethoxy-4H-
pyrazino|1,2-g Jpyrimidin-4-one (IV) was accomplished
in 899, yield by heating III at 250° in Dowtherm.



