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tiles were renmoved under vacuum to vield 18.1 g of erude tetra-
chloro compound containing inorganic salts, A 0.5-g sample
sublimed at 0.02 mm (bath tempernture 220-230°) guve 150 mg
of orange sublimate. An analytical sample was prepared by
subliming crde material three times at 1.02 mm (hath tempera-
ture 220-200°).  The conpound did not melt helow 360°, The
chlorive value wis low, possibly due to the extreme ease with
which the compound reacts with moisture. It repets violently
with the common primary and eydic secondary antines.
Anal. Caled for CsCLNg: €, 20.84; Cl, 44.05: N, 26.10.
Found: C, 20.66; Cl, 43.10, 43.37; N\, 25.91.
2,4,7,9-Tetrapiperidinopyrimido [4,5-¢|pteridine (II, R = pi-
peridino).—To 50 ml of dry piperidine was added, with vigor-
ous stirring, 6.0 g of crude 2,4,7,9-tetrachloropyrimido(4,5-¢]-
pteriddive {(containing about 704 of inert materinl.) After the
initial exothermic reaction had =ubsided, the mixture wis kept
at refhix for 2 hr and allowed to stand over the weekend. The
mixture wis stirred with ether, and the solids were fltered,
washed with ether, and dried. The purple solid was leached
with 100 ml of boiling water, filtered, and washed with ligroin to
give 4.2 g of crude produet, mp 345-348°.  An analytieal sample
wns prepared by dissolving the compound in 60 ml of botliug
CH,Cly, adding 60 ml of eyelohexane, distilling 60 utl of the mixed
solvent, and cooling to give small purple-red needles, mp 340--
35150,
Anal. led tor CuHyN: ¢, 65.00; 10, T.80; N, 27.11,
Fonnd:  C, 65.27: 1, 7.87; N, 26.84.
2,4,7,9-Tetra(4~hydroxypiperidino )pyrimido [4,5~y|pteridine (II,
R = 4-hydroxypiperidino).——To 8.73 g (86.5 1mmoles) of
4-hydroxypiperidine, at a temperature just above the melting
point, was added 1.45 g (4.5 mmoles) of 2,4 7,9-tetrichloropyri-
mido[4,5-glpteridine, and the mixture was stirred at 110-120°
overnight. Pure diethylene glveol dimethyl ether (5 mil) wns
added, and heating was continued for 4 hr.  Hot water (25 l)
wits added, and the prodiet was filtered from the ecooled sohition.
The dark purple solid weighed 2.62 g (9397) and melted at 315~
327°.  Recrystallization from  dunethylformamide aud  then
from methanol raized the melting point to 335-336° (sealed,
evacuated capillary). The analytical sample was sublimed
(with difficulty) at 260-280° (0.001 nun) to yield a red powder,
mp 343-344° (sealed, evacuated capillary).
Anal.  Caled for CoHeN1pOs: G, 537015 I1 6.94; N, 24,14,
Found: C, 57.75; M, 7.20; N, 23.93.
2,4,7,9-Tetra(diethanolamino)pyrimido 4,5~y pteridine (II, R
= diethanolamino).—A mixture of 50 g of diethanolamive nnd
3.0 g of crude 2,4,7,0-tetrachloropyrinndo(4,3-¢lpteridine whxs
warned on the stean bath with thorough agitation: a vigorous
exothermic reaction oceurred.  After heating at 90-95° for 18
hr, the excess diethanolamine was removed nnder high vacumm
(ca. 1 mn1) and the dark red residiie was {riturated with 150 ml of
ice-water and filtered. The crude produel was dissolved in
dilute ncetic actd and filtered, and the filtrate was mnde alkaline
with nqueons N1, The produet separated ns small red needles
which, when dry, weighed 0.86 g (16¢,), mp 225-226° (zealed,
evacunted capillary).  Recrystallization froniwater and then from
diethanolamine-witer (1:2) raised the melting point to 230-
240° (sealed, evacuated capillary).
Anal. Caled for CulTyNOy:r ) 4531 1, 6.76: N, 2848,
FFound: €, 48.42; 11, 6.96; N, 23.26.
2,4,6,8-Tetrachloropyrimido (5,4-y|pteridine (IIl, R = C1).
A mixture of T8 g (0.028R8 mole) of 2,4,6,8-tetrahydroxypyrimi-
dol3,4-ylpteridine,® 25 g (1,12 mole) of PCL, and 70wl of POCH;
wis refluxed for 3 lw. The mixture was cooled and filtered.
The filter ¢ake wax washed with ether and dried to yvield 7.30 g
(8247) of product, mp >360°, The analytical saniple was pre-
pared by sublimatioa [160° {(ca. 0.001 mumn)].
dnal. Caled for CiCILN,: €, 20.85: 1, 44.05; N, 26.10.
Found: C, 20.68; Cl, 43.84; N, 26.13.
2,4,6,8-Tetrapiperidinopyrimido|5,4~y|pteridine (III, R = pi-
peridino).-—To 5.25 g (0.062 mole) of piperidine, cooled in an
ice bath, wis ndded 2 g (0.0062 mole) of 2,4,6,8-tetrachloropyrimi-
do[5,4-glpteridine in <mall portions with stirring.  An additional
5.25 g of piperidine wis added, and the mixture was heated on a
steamn buath overnight. The cooled mixture wis ground with
water, and the crude product obtaimed by filtration was re-
erystallized from ethanol {o vield 1.45 g (455¢) of material
melting at 313-318°. The product was chromatographed on
alumina and chited with acetone.  Evaporation of the acetove

051 b CuTayvtors 0 Ym. Chese S, TT, 2216 11055).
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and washing with petrolanm ether gave the analviienl sample,
vellow needles, mp 326--327°.

Aned. Caled for CxlleNp: ), 65080 11, 7.8t
Found: €, 64.26; 1, 7.80: N, 26.98.

N, 2T
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In the course of our investigatious into the chemistry
and  pharmacology  of  certain pyridazinones, 4.5-

dihydro-6-methyl-2- [2-(4-pyridyl) cthyl]-3-pyridazinone
(D= wax prepared. Thix compound was found to have

(0]
II\I—CH.,’CH: , =
#N #N
('H,

the miteresting property of potentinting, m laboratory
aninals, the action of drugs that affect the centrnd
nervous systan, such as pentobarbital, hexobarbital,
chloral hydrate, chlorpromazine, mephenesin, strych-
nine, and diphenythydantom.?  Although T itself has
1o detectable wetion on the central nervous systeny, its
adniuistration along with the nhove named drugs
greatly increases the duration of their netion at o
viven dose level or cnables v decrease i the dose
required to give i desired effect.  In view of this prop-
erty of I, it becanie of interest to prepare a series of
related structures in an endeavor to correlate structure
with activity.

The compounds prepared are shown in Tables 1 aud
I1. All of the compounds in Table T were prepared by
reaction of the appropriately substituted hydrazine
with levulitice acid.  Of these substituted hydrazines,
2-(4-pyridyDethiyl-# 2-hydroxyethyl-.? 2-cyanocthyl-,®
phenethyl-, 1 2-dimethylaminocethyl-? 4-pyridylmethyl-.5
$-pyridyl-7 2-(2-pynidyDethyl-* and 2-(4-morpholinyh)-
ethylhydrazine? have been previously deseribed.  Cler-
tain properties of the hydrazines prepared in the present
work are given in Tuble III. These hydrazines were
prepared by one of the following three methods.

(1 ) G Gever and ), Go Michels, U, 8. Patent 3,012,032 (1061): (D)
K. H. Buller, W. T, Rockbold, J. A, Buzard, ana 1, J. Stern, J. Pharmacal.
Eepd. Thecap.. 134, 95 (1061).

12) 3. Gabriel, Bee.. 47, 3032 (1014).

(3) U. Moffmann and B. Jucobi, German Patent 548,185 (1034); U, X,
Patent 1,002,815 (1935},

(1) K. Votoeek aml O. Leminger, Collection Czech. Chem. Com»uoe., 4,
271 (10321,

3) W. Ward and G, Gever, U, 3. Patent 2,726,241 (1955).

6) Y. Takeda. Y. Maejimmn, and H. Namekats, Japan, J. Tuberce., 2,
181 (10541,

7y B Koenigs, W, Weiss, snd A, Zscharn, Ber., 59B, 316 (19265,

(8 A, N. Koest, =10 Smninov, .V, Vinogradora, and V. Kozler, 27
CHygheh, Khion,, 33, 3606 (1064),

d01 AL Ralpern, UL S0 Paaen 3,083,075 (18063).
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No n X
1 2  4-Pyc
2 2 2Py
3 0 2-Py¢
4 2 5-CH2-Py
5 0 4-Py
6 1 4Py
7 3 4Py
§ 1 3Py
9 2
10 2
11 2 -N(CHj),-HCI
12 2 CsH;
13 2 CN
14 2 OH
15 0 He

ing time (min).

No. Structure
(o]
NCH,CH.-4-py¢
16 | NCH H.-4-Py
N
CH,

17

NCH.CH,-4-
18 Gc CHr4-Py
F

0

19

20
=N

CH:

CH,CONCH.CH,-4-Py

21

NCH,CH,-4-Py

CH;CH=N

CH,CO.H
22 |
CH.

CH,

4-pyridyl.

NHCH,CH,

23 H,NNHCH,CH,-4-Py -2HCI
@ EtOAc = ethyl acetate, Cyhex =
¢ Boiling point, °C (mm).

Mp,
°C
092-93

13-4

132-133

48-49
32-35
99-100
56-57
56-57

-NC;H,p-fumarate 149-151
-NC4H:O-fumarate 165-166
161-162

52-53
36-37
91-92

103-104
@ -Pr,0 = isopropyl ether, Hex = hexane, Et,O = ether, Alec = ethanol, Bz =

Bp, °C
(mm)
157-158 (0.3)
150-155 (0.5)

175-176 (0.5)
141-155 (0.2)
Ca. 145 (0.3)
160-164 (0.3)
120-124 (0.3
141-145 (0.5
)

NOTES

TasLe I
2-SUBSTITUTED 4,3-DIHYDRO-6-METHYL-3-PYRIDAZINONES

TaBLE

N(CH), X
2N
CH,
Yield,
Solvent® %
-Pr.0 40
Hex 52
Ale 36
Et,O 86
67
-Pr,O 30
=Pr0O 22
-Pr:0 80
3)  Ale Ni3e
e Ale 83¢
Ale 73
i-Pr,0 73
Et.0 78
Bz 51
H.0 60

% caled
C H N C
66.5 6.6 19.3 66.4
66.3 6.96 19.3 66.5
68.5 T7.81 17.1 68.5
3.5 5.86 22.2 63.6
65.0 6.45 20.7 64.9
67.5 7.41 18.2 67.4
65.0 6.45 20.7 63.0
536.6 7.43 12.4 56.6
52.8  6.79 12.3 52.7
16.17 19.1
72.2  7.46 13.0 72.2
38.2  6.71 25.4 58.2
533.8 7.73 17.9 53.9
benzene

¢ Of the free base.

11

MISCELLANEOTUS RELATED STRUCTURES

Mp, °C

148-149

121-123

97-98

149-150

131-142 (0.4)¢

179-181

157-159

cyelohexane, Bz =
¢ Cl analysis.

Solvent®

EtOAc

Cyhex

Bz

Et,0

Bz-ale

Aq ale

Aq ale

Yield,
%o

56

45

30

40

74

benzene, Et.O = ether, Al¢ =

613
Hexo-
barbital
Yo found——— poten-
H N tiation®
6.68 19.7 160/215
6.85 19.6  360/0
220/0
7.8 17.1 170/7
5.91 22.5 34/19
6.49 21.0 75/235
7.73 18.7 85/354
6.60 21.4 130/>85
7.45 12.5 100/0
7.03 12.5 300/22
16.24 19.0 100/9
7.48 13.4 100/0
6.70 25.4 77/0
7.50 17.8 1000/0
130/0

. " Dose {(mg/kg po, mice)/increase in sleep-
Dose of hexobarbital, 100 mg/kg ip. The dose of the pyridazinone used was at or less than the AD,.
¢W. N. Haworth and L. F. Wiggins, British Patent 656,228 (1951).
L. F. Wiggins, J. Chem. Soc., 239 (1947).

/ Chlorine analysis.

——= caled——

C H

67.0 6.09

65.0 6.45

~1
2
=]

6.04

6.45

64.4 7.37

9.61

19.

20.

14,

20.

N

5

S

40.0 6.24 33.8¢

ethanol.

—=Y, found——

N

o]

66.8 6.06 19.5

64.

64.

59.

39.9 6.33 33.7¢
® See footuote b, Table I.

ot

H

.19

.43

.28

77

14.2

20.9

¢ Py = pyridyl.

¢ W. G. Overend and

Hexo-
barbital
poten-
tiation®

170/206

.1 130/283

100/155

280/>178

100/13

77/>90

B 280/13

25/48
¢ 4-Py =
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SUBsTITUTED HyDrasives
RECHL, NN
Rp, ¢t Yielt, o ovoled o Lonnd
R i (mind Alerhod Ut Soi( My 7O [ 11 N (@) & 11 N 't
3Dyt 1 L (& 88" 21101 184 -185 Wy s S 6y 210 Mg 2 6.8 6.0 2100 462
4-Py A 128~130 (0. 8) A g 1.50C0: 12 120 . iy a2 1308 43,7 5.081 13.n
H-Clalls-2-Py 2 101-104 (0. H) I H 21 Ry a1 7200 1760 2008 Iy T T 200
. C1LCl . - . .
”'“‘("<CH3(:112>‘\_ 2 (9-81 (1. 1) A 21 21101 151-152 HE DA U ST L 0 GE AR TV L N R My
“H.CH; . .
HN<E‘]l»i-2(‘H.I>(“H' 2 B3-88 (0.0} .. 25 2(CO: 2110 130171 Bus v oor o 1ry 468 701 10

@ Py = pyridyl.

2OCI: Nalls
A RCH..0H ——> R(CH).Cl —— 1{CH.),NHNH.
N1
B RCH==CH, ——» RCH.CH.NHNH,
ClHIsCONUNILL 1.
C RCHO ——7 5 RCH-=NNHCOCH,

Pd-BaxOs
HCY
RCH-NHNHCOCH; — RCH.NHNH.-H('l

It iz interesting to note the variations i the re-
activities of the vinylpyridines with hydrazine hydrate
(imcthod B) under the same reaction conditions. The
reaction with 4-vinylpyrichiie took place about ag fast
as the addition could be carried out (as indicated by the
cessation of the exothermice reaction at the end of the
addition). With the 2 somer, the exothermic reaction
continued for about 30 min beyond the end of the
addition.  With H-cthyl-2-vinylpyridine, no evolution
of heat occurred and it was necessury to reflux the
niixture to obtain a yield comparable to those of the
other vinyl compounds,

It the reaction of 2-(4-piperidylethylhydrazine with
levulinie acid, the substituted hydrazone of levulinie
acid (22) was obtained mstend of the destred cychized
pyridazinone.  That 22 exists ag an nimer salt ix in-
dicated by its high melting pownt, solubility char-
actertsties, and mfraved spectrua.

A comparison of the potentiating effects of the com-
pounds prepared wus obtained by measuring the
prolongation of hexobarbital marcosis in mice.  The
results are shown in the right-hand columns of Tubles
I aud I, Although the dosage of the potentiating
compounds 1s based on the AD, (the maximumn doxe
showing no ataxin), and henee varies, certain conclu-
sions can be drawn.  The two ost important struc-
tural features required for muaxinmun activity are the
4-pyridyl group and the number of CH, groups in the
side chiain,  Increasing the length of the side chuin
has an alternating effect on the activity.  Thus, with
no CH, groups (5) the activity ix quite low: with one
(H. (6), good netivity is observed: with two CH, (1),
the activity is less thar 6 but more than §; and with
three CHy (7) the lnghest activity of any of the com-
pounds prepared is found.  The 3-pyndyl isomer is
apparently somewhat less active than the 4 isomer
(compare 8 with 6) and the 2 1somer s devoid of netivity
(comipare 2, 3, and 4 with 1), The state of unsaturation
of the pyridazinone ring appears to be relatively un-
miportant (compare 1 with 16, and 6 with 19). The
loss of the 6-methyl group is assoctated with a slight
merease in activity (compare 1 with 17), Replacement
of the pyrdyl group with other functions causes com-
plete loss of activity (9-15). Decreasing the size of the
pyridazinone ring to o pyrazolinone ring (20) causes tn

“ Ax the dihydrochloride. ¥ From 3-(4-pyridyl)-1-prapanel.

almost complete loss of aetivity, while thie compound in
which the pyridazinone ring has been split between the
4+ and 5 oearbons (21) still retains o degree of activity,
Some activity is found even when one nitrogen is re-
placed it the pyridazinone ring to give the pyridone (18)
and even in the parent pyuidylethylhydrazine (23)
itself.

Experimental Section”

Preparation of Hydrazines (Table III). Method A--3-
(4-PyridyD-1-propanolV was converted to 3-(4-pyridyl)propyvi
chloride hydrochloride by the acetion of thionyvl chloride in ehloro-
forni.* The nhove salt, ax well as 2-(1-piperidylethyl chloride
hydrochloride,™ was treated with 10 molar equiv of 859, hyv-
drazite hydrate and 2 molar equiv of NnOH to give the corre-
spouding hyvdrazine.

Method B.--2-Vinyl-, 4-vinyvl-, and J-cthyl-d-vinyvlpyridinesss
were ench added to 3 vrolar equiv of 10087, hydrazine hydrate
ar 85-00° The reaction wis continued for about 30 min beyordd
the cessatioo of the exothernie renction.  In the ease of the 3-
ethyl-2-vinvipyridine, i was necessary to reflux the wmixture for
23 hr at 117°. The produets were recovered by stripping ott
the excess hvdrazine on the aspivator and vacuum distilling the
restducs.

Method C. -3-Pyridineearboxaldehvde acetyihydrazove, iy
1H6-157°, was prepared in 78, vield by condensing 3-pyridine-
earboxaldelivde wnd neetylhvdrazine v 2-propanol =olhition.
Citalytie reduetion of the hvdrazone in absolute ethanol with
Pd-Bas0; catidyst at 2.8 kg/em?, followed by removal of the
acetyl group with 100, 1G], gave 3-pyridylmethylhvdrazine
dihyvdrochloride in 88¢, vield.

2-(4~Piperidyl)ethylhydrazine.—-A wmuxture of 3.7 g {01
mole) of 2-(4-pyridvDethvlhydrazine, 140 ml of ab=olute ethanol,
40 ml of glieeial acetie acid, and 10 g of 53¢ Pd--C was hydroge -
ated for 16 hr at an vitial pressure of ahout 2.8 kg/emw?  The
combined filirates from ten =ncl ns= were stripped of solvent
a1 the aspirator on a =temne bath. The syrupy residue wns
cooled i an iee bath and rreated slowly with 1.1 1. of saturated
KOH. Two lavers forned wd were allowed to separate. The
organie  laver wis exiracted with toluene, the extract wias
stripped of tolhreite and the residue wins vacnnm distilled.

Preparation of Pyridazinones (Table I).--To the appropriate
hyvdrazine was added slowly while cooling it an ice bath 1 molar
cquiv of levnlinie actd. The use of an equal vohme of water to
help dissipate the heat did tot inerease the vields, The reinc-
tion mixture was then freed of volaiile materials by heating
under reduced pressure and the residue was distilled under
vacuunt where possible.  Purtfication was  weeomplished by
recrvstallizations from the solvents indicated.

4,5~-Dihydro~2-[2-(4~pyridy!)ethyl|-3-pyridazinone (17) wu~
prepared exactly ax for the pyridazinones using ethyl 3-formyl-
propionatel* instead of levulinic acid.

1-{2-(4-Pyridy])ethyl]-2-pyridone (18).--A mixture of 47.5
g (0.5 mole) of 2-pyridone, 52.5 ml (0.5 mole) of freshly distilled
d-vinvipyridiue, ind 0.5 g of NnOH was heated on the steam bath

C10) AL melting poiars svere 1aken on a micre hot stage (Fisber-Jotins
apparaney and are uncorrected.

o1ty Aldricte Chemieal Co.

+12) 0, P Mason and 1L WL Block, /. Ane Chere Suwe., 62, 14483 (10407,

13y Redly Tar und Clemieal Corp.

D e Caebude Chiomieals Co,
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overnight. Purification was effected by recrystallization from
benzene using charcoal.
3-Methyl-1~[2-(4~pyridyl)ethyl]-2-pyrazolin-5~one (20).—

The condensation of 1 mole of ethy! acetoacetate with 1 mole of
2-(4-pyridyl)ethylhydrazine was carried out by the general
procedure above. The recrvstallization solvent was ethanol-
benzene (1:10).

1-Acetyl-2-ethylidene~1~[2-(4~pyridyl)ethyl|hydrazine (21).—
To 68.5 g (0.5 mole) of 2-(4-pyridyl)ethylhydrazine was added
slowly 40 ml (0.7 mole) of acetaldehvde while cooling in an ice
bath. Water was removed from the resulting mixture by adding
200 ml of benzene and refluxing over a Dean-Stark trap. The
dried benzene solution was treated with 130 ml (1.38 moles) of
acetic anhydride and refluxed for 45 min. The volatile materials
were removed on the steam bath at reduced pressure and the
product was obtained by vacuum distillation of the residue.

6-Methyl-2-(2~(4~pyridyl)ethyl}-3-pyridazinone (16) and 6-
Methyl-2-(4-pyridylmethyl)-3-pyridazinone (19).—To 2a boiling
solution of 0.3 mole of the corresponding dihydropyridazinone
(1 or 8) in 1 1. of glacial acetic acid was added dropwise during
1.5 hr 25.5 ml (0.5 mole) of bromine. The solution was then
allowed to cool to about 85-U0° and treated with a solution of
98 g (1 mole) of anhydrous potassitim acetate in 650 ml of glucial
acetic acid. The mixture was refluxed for 1 hr, then cooled in
ice. The crystallized KBr was removed by filtration, and the
filtrate was stripped of acetic acid by distillation under reduced
pressure. The residite was extracted and crystallized from the
solvent indicated in Table IL.

Levulinic Acid 2~(4-Piperidyl)ethylhydrazone (22).—To 22.1
g {(0.15 mole) of 2-(4-piperidyl)ethylhvdrazine was added slowly
while cooling in ice, 18.0 g (0.15 mole) of levulinic acid. The
resulting solid was triturated with alcohol, filtered, and washed
with ethanol and ether. The crude product was recrystallized
by boiling in ethauol and adding water slowly to complete solu-
tion.

Acknowledgment.—We wish to thank Mr. Gordon
Ginther and Mr. Marvin Tefft, of the Analytical
Chemistry Section of The Norwich Pharmacal Company
for the analytical results and Dr. Robert Buller and
Dr. William Rockhold, formerly of the Pharmacology
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3-Aminopiperidones.'* 1II.
2-(N,N-Diethylamino)-2-phenylglutarimide !

V. L. Naravananide axp C. F. MARTIN

College of Pharmacy, Washington State University,
Pullman, Washington

Received April 10, 1963
Revised Manuscript Received March 10, 1965

Of the very large number of compounds investigated?
for antiepileptic activity relatively few carry polar
substituents.® This fact, coupled with the success of
aminoglutethimide, prompted the synthesis of the
model compound, 2-(N,N-diethylamino)-2-phenyl-
glutarimide, Steps to the final synthesis of this com-
pound were accomplished after extensive studies of

(1) (a) Part I: C. F. Martin and V. L. Naravanan, J. Org. Chem., 26,
2127 (1961). (b) This investigation was supported in part by funds pro-
vided for biological and medical research by the State of Washington Initia-
tive Measure No. 171. (c¢) This paper was presented before the Division
of Medicinal Chemistry at the 144th National Meeting of the American
Chemical Society, Los Angeles, Calif.,, April 1963. (d) Communications
regarding this paper should be addressed to the Department of Organic
Chemistry, Squibb Institute for Medical Research, New Brunswick, N. J.
08903. (e) This paper was abstracted in part from the Ph.D. Dissertation,
Washington State University, August 1962.

(2) W. J. Close and M. A. Spielman, *“Medicinal Chemistry." Vol. 3,
John Wiley and Sons, Inc., New York, N. Y., 1961, pp 1-349.

(3) C. H. Hoffman, Bull. Soc. Chim. France, 72 (1962).
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several possible routes. The difficulties experienced in
attempts to synthesize certaln intermediates along
some of these routes and mechanistic studies of problems
associated with them have been explored.'* The
most successful route is presented herein.

Ethyl a-bromophenylacetate (I) was prepared by a
modification of the procedure of Anschiitz,® or using
the thionyl chloride catalyzed method of Schwenk and
Papa.® In the subsequent displacement reaction
(I — II) using diethylamine as the nucleophile, some
aminolysis of the ester (I) was anticipated since it is
known that a-halo esters react at elevated temperature
with amines to give both «- and B-aminoamides.’
Since aminolysis reactions are equilibrium controlled,
whereas displacement reactions are in general kinetically
controlled, a short-time, high-temperature method was
chosen (see Experimental Section).

The next step in the reaction sequence, the addition
of a 3-carbon chain to ethyl «-N,N-diethylamino-
phenylacetate (II), proved to be difficult. Electronie
and steric effects, operating at close proximity, decrease
considerably the acidity of the a-hydrogen and inter-
fere with the approach of the attacking nucleophile.

Efforts toward effecting a Michael condensation of
the ester (IT) with acrylamide, acrylonitrile, and methyl
acrylate failed to achieve the desired addition, and so
were attempted alkylations of IT with halopropionitriles
following several published procedures.® However,
employing the general procedure recently developed by
Zaugg, et al.,® it was possible to alkylate IT with 3-
bromopropionitrile in falr yields. The treatment of
IIT with polyphosphoric acid® gave a 919, yield of the
amido ester (IV) (see Chart I). A clean product was
obtained, in comparable yield, by heating the carb-
ethoxynitrile in a 1:1 mixture of concentrated sulfurie
and glacial acetic acids at steam-bath temperature for
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