2150567 PRCESS FOR PRODUCTI ON OF 1, 2, 4- TRI AZOLONES Thi s 'i nventi on descri bes
an inproved, nore econonical. process for the synthesis of a val.uabl €
chemi cal_intermediate (1) [err] used in the manufacture of the -

ant i desant agent- 2-[3-[4-(3- 5 : o ]
chl oropnyl ) -1 -pi perazinyl ] propyll-5-ethyl-4-(2- phenoxyet%}ls 05-57

"1,2.4-triazol -3(4H)-one which is al so known as nefazodone. nefazodone
-2- This subject internediate, 5-ethyl-4-(2-phenoxyethyl)-1,2,4-triazolo
of Formula | is also known as NJ 14814 and its current syntheS|s di scl os d
in pending application U S. patent application serial No. 06/509, 266 as
Exanple 5, is shown in Schene 1. An overall yield.of 33%for Schene 1 is
predicted fromyield cal cul ati ons of the individual steps in Exanple 5 of
t he péendi ng application. Schene 1 [err]

PK)CES“ FOR PRODUCTION OF 1,2, 4-TRIAZOLONES

This invention describes an improved, more economical

process for the synthesis Qf a valuable chemi'caj. intermediate (I)

h\

\0/\/ v\ﬂ
0

used in the manufacture of the antidepressant agent 2-{3-[4-(3-
.5  chlorophenyl)-1-piperazinyl]propyl]-5-ethyl-4-(2-phenoxyethyl)-2R-

1,2,4~triazol-3(4H)-one which is also known as néfazodoné.

nefazodone



-3- As can be seen in-Schene 1, the preparation of M} 14814 starts with
phenol and ethyl acrylate, an obnoxious material with a high vapor
pressure. This:process has-been successfully scaled up and used peg}edly
giving M} 14814 in 25-30% overall yield from5 phenol. NJ 148 S ety
converted to the antidepressant agent nefazodone (NJ 13754) as disclosed in
t he above cited pending appl.ication. This conversion involves reaction of
M 44814 with 1-(3-chlorophenyl)-4--(2- chl oropropyl) pi perazi ne

hy chlori 10) ,[err] 10 Preparati on of 4814 vi a Schene
ool ves Shid Snhatet, dheenttansy) sty ioh-CrRPSRES Ry ik SRt iant

l'i quid il 4 j fi ' b istiJlation. B t t, th

mroved - BEokuReEn thi Shes ol KERICFelbnd 1Fr Beer® pitbenfin.

: Lvi 1 _ 1 : : o lids,.
:Mn;/(l‘)l ;hngveriéga?eér{J'e%fh fﬁgﬁi@ihg#ﬁ&gﬁ%z ro%%é%%ﬁt%*'%%éfg? |(')s|on,S t he
prior art med6{809.266pExamde By iScihown in Sckeme londeroveratledieldghiring
nore | abor agsd péOscRined1 Mk bi&iitred fbe rib0iRa1viRtions of the individual

5 steps in Exanple 5 of the pending application.
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The follow ng references relate to conponent steps of the 20. instant
process descri bed herein. 1. Dow Technical Bulletin, "Devel opnent aI '

2- Et hyl - 2. Oxazol i ne XAS- 1454 Et hyl oxazoline: An Intermnedi ate f-or

Ami noet hgtQtion." This reference describes the synthesi's of N-(2-phenox
ethyl ) propfon- anide, an internediatg conpound of the Instant process.

4- 2. W Reid andnﬁc.ﬁzwlse.ﬁ&% e PP u.&%:&%%.&%%% w Ti4gas ef erence

teaches the reaction of imdoyl ethers with ethyl carbazate to give S

am dr azongarvdakht of)ﬁhl ze\gqn.éi-ylhber .heeudomw-h&mtﬁazel es as
outlined below in Schene -2 Schene 2

[err] Fbwmgarvaﬁohefﬁsuﬁrao mﬁclpesaﬁ Bis bleen Laaecoisfh‘iwtﬁuwwd i m doyl
et hers which woul d be necessary to obtain a desired Nsubstituted

triazol onend @sed/repextedly giving MJ BABI4. 1:5@5-3Choverdll. yiedd. £fick67- 71 10
(1962). This reference reports a very low yield synthesis (0.3% of a
triazdl orphesplh the desired substitution pattern via the process
MJ 14814 18 eouvg:ted to the mtidep?ecqmt agent nefazodone
(MJ 13754) as disclosed in the above cited pending application. This
conversion :anollves reaction of MJ 14814 with 1~(3-chlorophenyl)-—4~

(3-chloropropyl)piperazine hydrochloride (10)

0-0-
S -

(10)

10 Preparation of MJ 14814 via Scheme 1 involves six steps and
four isolated intermediates, two of which are liquids requiring

purification by vacuum d;s'tinntion.

By contrast, the improved process described

hereinafter is comprised of four steps involving v
15 only three isolated intermediates, all of which are solids, with an

overall yield of MJ 14814 of 40-~55Z from phenol. In comparisomn, the
prior art method, represented by Scheme I, is a longer process
requiring more labor and providing MJ 14814 4in much lower yield.

The following references relate to coq:pouent steps of the

.20 instant process described herein. |

1. Dow Technical Bulletin, "Developmental 2-Ethyl~-2-
Oxazoline XAS-1454 Ethyloxazoline: An Intermediste for Aminoethylation."
This reference describes the synthesis of R-(2-phenoxyethyl)propion-

amide, an intermediate compo;md of the instant process.



shown belaw in Schene-3. Schenme 3 [err] The authors state that i
ethers of 'setondary anmides are difficult 15 to make (p. 1364,
second col um)  Pesson, et -al., do disclose preparation of a tri
with the desired substitution pattern but via a synthesis, shown
4, which is different fromthat in -5- the instant process.

m doyl
bott om
azol one

T@\;Q@hema

ref erence synthesis begins with an imdoyl ether of a primary anmide to give

an Awternedi ate carbet hoxy hydrazone whi¢h s then reacted with
amye. Schene 4 [err] 5 Note that the carbazate displaces the i
function in Schene 42: ep cReddt amd) AanCrack; Anpatéite pp.sA2hrehi29s (1964

a primary
m ne
). t he

process of the instant invention. Pesson, et al., also disclose that-
t hi oam des dfhdsnpeference: teagheshthe xpkztdon of mideyll enhiers iwighcerhydi dr azones

on reaction 10 wth carbazate. However, when the N substituent

i s al kyl,

as required carbazate to give amidrazones which then cyclize on further heating

to 1,2,4~triazoles as outlined below in Scheme 2.

5 Scheme 2

2 2

K R —
A RSt

- + H,NNH " —> R NHNHCO R" ~—> 1

"R OR' CO,R 2!! mYm

o R" = ethyl

]

However, there is no disclosure of the use of N-substituted imidoyl
ethers vhich would be tiecessaty .to obtdn a8 desired N-substituted
triazolone. '
3. M. Pesson, et al., Bull. Soc. Chim., Fr., pp. 1367-71
10 (1962). This reference repﬁtts a very lowv yield synthesis (0.3X) of a
tfiazolone with the desired substitution pattern via the process
shown below in Scheme 3.

Scheme 3
N-Ph N eon ne =N
A+ mmcoEpe ——» > > |
2NHCO, =

OMe yh/l!\"/

0.3% yield

The authors state that imidoyl ethers of secondary amides are difficult
15 ¢o uke (p. 1364, bottom second column). Pesson, et al., do disclose
preparation of a triazolone with the desired substitution pattern but

via a synthesis, shown ai Scheme 4, which is different fron that in



in the instant process, no reaction with ethyl carbazate was.observed. 7
Finally, Pesson, et al , teach activation of a thiobenzamde wth - - '

di et hyl fate followed by reaction with carbazate 'to give the.triazol one
prouct. §§§in; there is no disclosure involving activaticon 15 of al kyl
carboxylitiacid thioam des, a struc al prerequisite for the instant
process. In summuary, references 2 gnd -3 essentially describe reactions of
certain amde derivatives with carbazate esters to eventually yield .
triazol one products but with distinguishing variations in 20 structuraIgJ
rel ationship to the product produced by the instant process. 6 This N

i nvent i ontheliasesntt prm»rrpr’!heetle&ynnmmmudmummhhcnnimogliapt ed for
| ar ge- scal e preparation of the useful chem cal internediate, :

5- et hyl - 4etleppErm pyinsry pnide ta-giveasw ionernedfate narhethoxy thvéwoae arts
from phenol and 2-eéthyl -2-oxazoline, raw 5 mat-erials which are cheap and
readi |y avhislBrecthenTreacted;with !mlp#%ess of fers advantages in
econonm es of both material and | abor costs by virtue of being shorter in
l'ength, involving fewer internediat &chene

) SN N e
¢ ———
R OEt + Hzmcozxt EtOH R OEt

R Y

5 ©Note that the carbazate displaces ﬁhe 1m1nelfupction in Scheme 4
tepfesenting another feature distinguishing the process 6f :the
1ns§ant invention.

Pesson, et al., also disclose that thioamides are more
reactive thaﬁ amides, giving N—Qubstituted anidrazones on reaction
10 with catbnzate; HoueQer. when the Nbsubstitueqt'is alkyl, aslfequired
in the ;nstnnt process, nd reaction with ethyl carbazate was observed.
Finally, Pesson, et al., teach lact.:lvat:lon of a thiobenzamide with
dimethylsulfate followed by reaction with carbazate to give the
‘triazolone product. Again, there is no disclosure involving activation

15 of alkyl carboxylic acid thicamides, a structural prerequisite for

the instant process.
In summary, teferences 2 and 3 esientially describe reactions
of certain amide derivatives with carbazate esters to eventually
yield triazolone products but with distinguishing vat:latiou in
20 structural :e],atiqnshi.p to the product produced by the instant

process.



i sol ations, and providing a higher yield of product. 10

aspect, the invention provides a process for preparing
“5-et hyl -4-(2- phenoxyethyl )-2H 1,2, 4-triazol-3(4H)-one (1) [

conpri ses: the consecutive steps of: _ég _ a)

with 2-ethyl-2-oxazoline (V) [err] 25 to give

N- ( 2- phenoxyet hyl ) propi onam de (1V) 30 [err] 35 b) activating the am de

fumctional group of cUmiz0dneentlohrel st ko (pnc dmgrouad] syhthetil process

anmi de-activating agent so as to produce an imdoyl halide or ester

i nT€r nedi at e whiich manube adapted for [lagPe-scale preparation of the useful

I n one

15 wki ch
reacting phefol

cheniéal intermediate, S5-ethyl-4-(2-phenoxyethyl)-l,2,4-triazolone.
The instant process starts from phenol and 2-ethy1-2—qxazoline, raw

5 mwaterials which are cheap and readily available. The subject improved

process offers advantages in economies of both material and labor
costs by virtue of being shorter in length, involving fewer intermediate

isolations, and providing a higher yield of product.

10 In one aépect, the invention provides a process for preparing
¢ 5-e thyl-4-( 2-phenoxye thyl)-2H-1,2,4-triazol~3(4H)-one (I)
N
YN _x
@ ¥
o"h\\vlln\ﬂ/ﬂ‘“
15
-0
" (1)

vhich comprises the consecutive steps of:

20 - a) reacting phenol with 2-ethyl-2-oxazoline (V)

25
4D
to givé N-(2-phenoxyethyl)propionanide (IV)
30
—
2 \ :
35 o/\)

S R LA .‘.;



- said amide activating agent incorporating precursors of X and Y wher.ei n Y -
is a halogen or al koxy mpoiety and wherein X is an ani on which results frpm .
the reaction between said am deactivating agent and conpound IV, 15 (c)
reactin he product of step b without isolating said. corrpound [1l with a
carbazate” ester of formla [err] to give an al kyl

[ 1- [ (2- phenoxyet hyl ) am ne] propyl i dene] - 'i‘dram ne carboxylate acid addit’ion
salt (Il) corresponding to the anion of #&he-am de-activating 20 agent used

in step b; and (d) converting. conpound Il into conpound | by nmeans of ot
suitable thermal treatnent .of conpound ]l .in.its free base formso as to
form conpound 1. 25 Ble IHVRLInG the aRde, fimetiana). gpoup of \qogeqund BS ( he
preparati on of Ml 14814 by eeadtdindidoponl [V iwWith sam etidegactEivatimg agetiti | i zi ng

one process in accor dancseO \‘%t& Ms&e%ﬂmﬁgv&n&&g mtm'gdlaggherre

5 [err]
of formula III;

3 |
| /:J g
- .

11
10 - o | o

said amide activating agent incorporating precursors of X and Y wherein

Y is a halogen or alkoxy moiety and wherein X is an anion which results

from the reaction between said amideactivating agent and compound IV,
15

(c) reacting the product of step b without isolating said compound

IIT with a carbazate ester of formula HZNNH(D2R to give an alkyl

[1-[(2-phenoxyethyl)amine]pmpylidene]-hydrazjne carboxylate acid

addition salt (II) corresponding to the ani;)n of the amide-activating
20 agent used in step b; and

(d) converting compound II into compound I by means of suitable thenﬁal
treatment of compound II in its free base form so as to form compound U
I. '

The following flow chart, Scheme 5, illustrates the preparation
of MJ 14814 from readily available starting materials utilizing one process
in accordance with this aspect of the invention.




In*Schemre 5. Ris.[err] alkyl; Xis d, Br, or [err]; Yis d, Br, or OR
and ami de activation is formation of a reactive imidoyl halide,Qr ester by
‘treat-ment of t.he ami de with a suitable activating reagent suc [err],
Ferr], [err], dinmethyl- sulfate, phosgepe, etc. 5 €p 1 ef; the
schene outlined above invol ves the.reﬂ;t.j on of phenol (1) and '
2-et hyl-2-oxazoline (V) to give,the internedi ate conpound

N- (&- phenoxyet hyl ) propi onam de (1V). The starting materials for step 1 are
coguercially available. Step 2, activajchake &f the anmde (IV), is '
acconpl i shed by treatnent of IV with an am de-activating 10 reagent such
as thionyl chloride, thionyl brom de, phosphorus oxychloride, phosgene,

di met hyl sulf and the |ikgs0 {ve an im doyl hagltgde or 0

i ntermedi ate ohe pref grred] agent s_]Eﬂpr_tgosgen phosphor s

oxychl ori de. Nxefmediate |||E~E not besdepoiat ed blg_gdn, be~alWied to
rreact with an al kyl carbazate of forrmula [err] 15 R -“nethyl is preferred,
in step 3 1In stgp 4 t he hydrazigpecar boxyl ate aci d addi t gy salt (I1) is
converted to its” base formand cyclized to the desired triazol one product
(1) by refluxing in a suitable inert organic solvent. This flogiaétftivation
I:nproved process involves isolation of only

Step 2 | (SOX,; Me,SO,;

POC1,;
: | ' ~ [ ' ]
v O\ /\E'mcozn o & _ g?
H ( ) H
: 2 2
: ———
| 0N\ X Step 3 o -
1 - -
: III
- @ OH, heat
Step 4

(I; MY 14814)
40-55% yield

B o, oot R R P

00(:12; etc.)
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20 two internediate products (1V and Il) in addition to the target -
conpound,

AR
.o

|. By way of conparison, the current process involves six 'steps

and the isolation of four internediates, two of whi'ch are |iqui-d and

r equi
i nter

process is preferably carried out as a series of four steps going

r

wification by vacuum di stil l ation. The reduced -handl i ng of

>,

ates in the instant process significantly reduces |abor 25 costs
in manufacture. The synthesis of MJ] 14814 as represented in the inproved

from

the sinplest starting materials (phenol, 2-ethyloxazollne) to MJ 14814. Tieé

steps conprising the process are ‘as fOIIoms (1) Addlng 2- et hyl - 2-oxazol i ne

o h 150 d 17 f 16
Lo o [err]) #he mfa% RIS t Ehrlllgg#g?a#m wa m%"é f’[ﬁr&i o

addi ti onal hours.

er tod4dive

N- ( 2- phewysgawmma@ X {o £BRMLIN BF & deudPi0w i dbya(2) Adding

phosgene or

osphor us oxyc Ior| eto a ution of 1V contal ni"ng a

cat al yti chaedr @bréxr™ a@ﬁ!ainéﬁk BRtéhe! Eﬂﬁlecb:lﬂ{ hdihiﬁbﬂé \h‘itﬁv&@hﬁt ion of
the internmediate i mdoyl chloride hydrochlorlde (rrry. (3)

Treating pdugen!sdchods 8bcl )1 S0t

al kyl

[ 1-[ (2- phenoxyet hyl )am no] ropy dene] -

5

10

15

20

Step 1 of the scheme outlined above involves the reaction
of phehol (1) and 2-ethyl-2-oxazoline (V) to give the intermediate
compound N-(2-phenoxyethyl)propionamide (IV). The starting materials
for step 1 aré commercially available. Step 2, agtivation of the
amide (IV), is accomplished by treatment of IV with an lnide-acﬁivlting
reagent such as thionyl chloride, thionyl bromide, phosphorus
oxychloride; phosgene, dimethyl sulfate, and the like, to give an
imidoyl halide or ester intermediate (III). The preferred agents are
phosgene.or phosphorus oxychloride. Intermediate III need not be isolated
mn:cmxbeeﬂchaito:nﬁxx'wﬂdianaﬂkylczﬂmummecnffanmﬂa!bmeth,
R = methyl is preferred, in step 3.

In step 4 the hydrazinecarboxylate acid sddition

salt (II) is converted to its base form and cyclized to the desired
triazolone product (1) by refluxing in a suitable inert organic solvent.

This four-step improvad process involves isolation of only
two intermediate products (IV and II) in addition to the target
compound, I. By way of comparisen, the curreant process involves iix
steps and the isolation of four intermeiiates, two of which are 1liquid
and require purification by vacuum distillation. The reduced handling
of intermediates in the instant process signifiéantly reduces labor
costs in manufacture.

The synthesis of MJ 14814 as represented in the improved

process is preferably carried out as a series of four steps going

Ql Mﬁe@ﬂypfmifhﬁ.kﬂwﬁiﬁbﬁlﬁke to give

("



hydr azi ne, car boxylate hydrochloride (11) is about 75%yield. (4) The free
base formof ||, resulting fromthe trea tent of Il with a basifying agent,
is heated in solution for several bours 15 to yield | in about 75% In
anot her aspect the invention provides the acid addition salt: 25€iD o
[err] wherein R I's lower [err] alkyl, and 30 X IS “an
anion, ‘or the free base formthereof -11- Description O Specific

Entadi nents The process of this inventiog€L$ illustrated in greater detai
byithe foll owi ng exanples directed to prk red enbodi nents of 05 the
herei nafter described process steps. These exanples, however, shoul d not

be construed agrohi fhie siEplede fﬁqefnéjhiéﬁa@%gﬁﬁmolj,ni-eé&. PdkalzB1 R 24 In

exanpl es which follow, used to illustrate t ore- gol NY process

tenperatures alP168IW.cSTA stéss cBnpi3149 the Qirddess Rrd Sl 86FcREN! | OF ade
([err]). Melting points are uncorrected. The nucl ear

(1) Adding 2-ethyl-2-oxazoline to hot (150°) phenol and
maintaining heating at about 175° for 16 additional hours. The ofl °
5 .is then quenched in water to give N- (2-phenoxyethyl)propionamide (IV)
in approximately 90X yield.
(2) Adding phosgene or phosphorus oxychloride to a solution
of IV containing a catalytic amount of imidazole in methylene chloride
to give a solution of the intermediate imidoyl chloride hydrochloride (III).
10 (3) Treating the solution of III with a solution of an
alkyl carbazate to give alkyl [1-[ (2-phenoxyethyl)amino]propylidene]~
hydrazine carboxylate hydrochloride (II) is about 75% yield.

(4) The free base form of II, resulting from the treatment

of II with a basifying agent, is heated in solution for several hours
15 to yield I 4n about 75%.

In another aspect the invention provides the acid addition
salt:

20 ' /Y mmoozx
N -HX
0
(1I1)
25
wherein

R 1is lower (C,~C,) alkyl, and

30 X 4 an anion, or the free base form thereof.



10 magnetic resonance (NVR) spectral characteristics refer to chem cal !
shifts (6) expressed as parts per mllion (ppm versus tetranethyl- sil ane
(TM5) as reference standard. The relative area reported for t-he vari ous
shifts j the HNWR spectral data corresponds to the nunber of hydrogen

at ons particular functional type in the nolecule. The nature of the
shifts aS to nmultiplicity is reported as broad singlet (bs), singlet (s),
_doublet (d), triplet (t), quartet (q). 3} or nultiplet (m. Abbreviations,
enpl oyed are DMSO-d[err] (deutero- dinethyl sul foxide), [err] Nl
(deuterochloroform, and are otherw se conventional. The infrared (IR
spectral descriptions include only absorption wave nunbers (cmnl) having
functional gDeseripttod OFi Speicitic Eabodimedtse | R deterninations were enpl oyed
usi ng potassiumbromde 10 (KBr) as diluent. The el enental -anal yses are
reported as percent by weight. EXAMPLE 1 Methyl Carbazate An alternate name
for this commerciall mmwpeoi:m daventgon is iliustyated in greater

hydr azi nocar boxyl at e. Q/ carbazat e r’rl/ al so be synt hesi zed by addl ng
85% hydr azi ndergtl ycthesfotloying exsupinscdizgeted Loj prefegred, embodiments

05 the hereinafter described process steps. These examples, however,
should not be construed as limiting the scc;pe of the present invention
in any way. In examples which follow, used to illustrate the fore-
going processes, temperatures are expressed, as in‘ the foregoing, in
degrees centigrade (°). Melting points are uncorrected. The nuclear \J
10 magnetic resonaﬁce (NMR) spectral characteristics refer to cheniéd

shifts (§) expressed as parts per million (ppm) versus tetramethyl-

silane (IMS) as reference standard. The relative area reported for




di et hyl carbonate (90.0 g, 1.00 nole) over a 10 mn period. The m xture .
qui ckly war.ned to 64[err] and becane clear. The solution was stirred for

+ anot-her 15 nin and the volatile materials were stripped 20 in cuo at
70[err]. . Upon cooljng, the residue solidified. It was collect n a™s
filter and after drying in air gave 69.3 g (76.92) of white solid, mp~
69.5-71.5[err]. EXAMPLE 2 N-(2-Phenoxyethyl)propi onamde (I1V) 25

Phgnol (13.1 noles) was heated to 150 and stirred under N2 as

2-et hyl - 2-oxazol ine (12.2 nol es) was a_gic\e%gver 1 hr. The m xture was
heXted to 175 + 3[err]. After heating 16 "hr the oil was cooled to about
140[err], and then it was poured into water (12 L) with vigorous stirring.
The ni xture ihe varionsehifys daorhel B MR spectnadudatasornespends o gher e was
seeded with crystalline am de product. The nmaterial solidified and the
super nat ant \RE®bEE fnbedrosen Atopsaf s Parsirular, functiona) tyeiipithe 17 | of

ot (35T er ) el THe A S8 SRSt S 3o R DB A
nas_col | ect od o stelidakeimel | WSRGIY [ SGuShale 8. 0B’ ! a1
5 or multiplet (m). Abbreviations employed are wso—ae (deutero-
dinethylsulfox:lde). CDCI3 (deuterochloroform), and are otherwise
conventional. The infrared (IR) spectral descriptions include only
absorption wave numbers (e 1) having functional group 1d'ent1f1cat;.i.on
value. The IR determinations were employed using potassium bromide
10 (KBr) as diluent. The elemental analyses are reported as percent by
weight. |
EXAMPLE 1

Methyl Carbazate

An alternate name for this commercially available chemical
15 is methyl hyd:izﬁocarboxyla_te. Methyl carbazaﬁe n.ay. also be synthesized
by adding 852 hydrazine hydrate (58.5 g, 1.00 mole) with stirring to
dimethyl carbonate (90.0 g, 1.00 mole) over a 10 min period. The
\_/ mixture quickly warmed to 64° and became clear. The solutioh was
stirred for another 15 min and the volatile materials were stripped
20 in vacuo at 70°. Upon cooling, the residue solidified. It was
collected on a filter and after drying in air gave 69.3 g (76.92) of
white solid, m.p. 69.5-71.5°.

EXAMPLE 2

' N—'(Z-Phehoxyethyl)yropiomide gy) -
25 Phenol (13.1 moles) was heated to 150° and stirred under Nz
as 2-ethy1-2-oxaioline (12.2 moles) was added over 1 hr. The mixture

was heated to 175 + 3°. After heating 16 hr the oil was cooled to



of material, mp. 61.5- 64[err] 10 ! ’ EXANPLE
3 A Mthyl [1-[(2-Phenoxyethyl]am no propylidene Hydrazi necar boxyl dte .
Hydrochl oride (11) Phosgene (57.4 g, 0.58 nole) was added to a 'sol ution of
N ( 2;pkepoxyet hyl ) propi onanide (1V, 112.0 g, 0.58 nole) and inidazole 15
(0.4 D.006 nole) in 450 M nethylene chloride over 1 hi enploying
cooling so that the tenperature di,d, not exceed 25[err]. The reaction
solution was then stirred-at 25Per\g-.7P for an additional 2.5 hr. A solutiom .
of nethyl carbazate (52.5 g, 0.58 nole) in 500 m nethyl ene chloride was >4
stirred OgBsut2140°Ofand theheLtihvas $oued fnto vared (1ALY vitAvigoeouwd
solution was filtered. The filtrate was added under [err] over a 0.5 hr
period tosktfrig. dethehepgere vasl stirved did coslud, csrid gt adout @P*1ehe20[ err]. A
vol um nous precipitate fornmed and the mxture was left to stir at 25[err]
under [ er mixtv¥ed oas sieeded mith @ryatdliine amidé Gprodect.t hThermaterialvas filtered
to isolate a solid. The solid was stirred in 750 nL net hyl ene 25 chl ori de
for 15 ni melidifilled carddthe supeinatank ivag decanted:o The g8pidual soldidlwim s to
give 135 g (7 Q} white solid, mg )150 154" . Recrystallization of the

a

product fmm mhtinddol ofi ws (852) patten | Fhemdxturs ams gooled o 25°,
157-159[ err].

seeded with the mide product, and the mixture refrigerated. The

resulting granular solid was collected on a f:llter. rinsed with

several portions of water and left to air dry. This gave a 922 yield

of material, m.p. 61.5-64°. ' W
10 : S EXAMPLE 3

A. Methyl [1-[(2-Phenoxyethyl]amino]propylidene
Hydrazinecarboxylate Hydrochloride (II)

Phosgene (57.4 g, 0.58 mole) was added to a solution of

N-(2-phenoxyethyl)propionamide (IV, 112.0 g, 0.58 mole) and imidazole
15 (0.4 g, 0.006 mole) in 450 nI. methylene chloride over 1 hr employing

cooling so rhar the tnpereture did not exceed 25°. The reaction

solutioxr wvas then stirred at 25° for an additional 2.5 hr. A solution

of methyl cerbazate (52.5 g, 0.58 mole) in 500 mlL methylene chloride

was stirred over 25' g of a molecular sieve for 15 min and then the -,
20 solutibn was filtered. | The fi;.trer.e_ was added under Rz over a 0.5 hr

period to rhe midelpﬁosgene solution-whil'e employing cooling 15-20°.

A voluminous precipitate formed and the mixture was left to stir at

25° under “2' After stirr:lng for a total of 16 hrs, the mixture was

filtered to isolate a _solid. The solid was stirred in 750 ml methylene
25 chloride for 15 min, refiltered, and then dried in vacuo at 65° for

2 hrs to give 135 g (77%) white eolid, .n.p. 150-154°®. Recrystallization

of the product from uopropenol gives analytically pure material,

| m.p. 157-159°. -



Anal . Calcd. for [err]: C 51.74; H 6.68; N, 13.92; d, 11.75. Found: C,

51.73; H 6.76; "N, 13.94; d, 11.78. NWR (DVMsO-d[err]): 1.15 (3,t [7.5

+ Hz])., 1.28 (3.t [7.5 Hz])y 2.74 (2,m; 3.66 (3,); 3.70 (3,s); 3.81 (2, m;
4.19 (2,n); 6.98 (3,.9; 5 7.31 (2,m; 9.67 (3,bt [6.8 Hz]); 10. @"bs)
10.40 (3,bs); 10.90 (3, bs); 11.72 (3,bs). IR (KBr): 695, 755, 12 1270
1500, .1585, 1600, 1670, 1745 and 2900 cnjerr]. By appropriate nodification

of, the above procedure (A); t hi onyl chloride, thionyl brom de,

di r?bt hyl sulfate or other am de- activatif @E agents may be enployed in place

of>phosgene. A slightly different procedure (B) may al so be used. B. Methyl

[ 1-[ (2- Phenoxyet hyl ] am no propyliden dr azi necar boxyl ate é‘dl Base Form 15

Phosphor us oxychl ori 88253 Galed G°B4§H§p§ 3 MRCL 35| BuniS) 6.583 soI ution

of N-(2- phenoxyet hxmﬁl onam de IV, 100..0 % 0. 518 rml e) in 200

net hyl ene chFertt bdiSmg Eomp re(?-u??d'@? o Bolfen N» A3 scﬂlutpoﬂa\rvas

iﬁ'ﬁéggyréafbgiit?% i“&‘o-gﬁé f?i#é} TN H e E R E
was added to

m xture was gf?rr ™ gnﬁg &égs 'éﬁ'r %T'?lh(z 8y f! Og’ ('lihg)reas%ttfg)’

s 7.31 (2,m); 9.67 (3,bt [6.8 Hz]); 10.04 (3,bs); 10.40 (3,bs); 10.90
(3,bs); 11.72 (3,bs).

IR (KBr): 695, 755, 1250, 1270, 1500, 1585, 1600, 1670,
1745, and 2900 cul,
By appropriate md:l.f:lcatién of the above procedure (A),
10 thionyl chloride, thionyl bromide, dimethyl sulfate or other amide-
activating agents may be enpi_loyed in place of phosgene. A slightly
different procedure (B) may also be used. |

B. Methyl {1-{[(2-Phenoxyethyl]amino]propylidene
Hydrazinecarboxylate (II Base Form)

15 - Phosphorus oxychlor:lde (53.0 g, 0.346 ﬁole) was slowly added
to a solution of 'R—(z-phenoxyethyl)lpropionmide (Iv, 100.0 g, 0.518 mole)
in 200 ml methylene chloride while being stirred under nitrogeu. This
solution was stirred for 4 hrs at which time a solution (dried over
moecular :u\;e 4A) of methyl carbazate (46;4 g, 0.518 mole) in 600 mlL

20 mel:hylene' chloride was added to the stirring solution over a 0.5 hr
period. The resulting mixture was stirred and heated at gentle veflux
under nitrogen for 18 hr. The mixture was then stirred with 1.0 L
ice-water. The layers were separated and the aqueous layers extracted
with an additional 200 mlL methylene chloride. The aqueous layer was

25 made basic (pH 12) with aqueous sodium hydroxide. This resulted in
precipitation of the free base form of II which was collected by
filtration, rim_:ed with water and dried in air to give 65.8 g of

product, m.p. 97-99°.



under nitrogen for 18 hr. The m xture was then stirred wth,1.0 L .
I ce-water. The | ayers were separated and the aqueous | ayers extracted wifh
an additional 200 nL nethylene chloride. The aqueous |ayer was 25 fmade

-

basi c 12) with aqueous sodi um hydroxi de. This resulfed In precipitation
of thex&¥ee base formof Il which was collected by filtration, rinsed with

water and dried in air to give 65.8 g of product, mp. 97-99[err]. Anal .
Caled. for [err]: C 58.85 H 7.22; |8 15.84. Found: C, 59.02; H 7.24; N
15.92. Wien this free base formof I is enployed for the conversion to | “wd-

the prelimnary basification step outlined in Exanple 4 (which 5 follows)

i s skipped. The b fo zed edi $@@sk VR.LY. wn | y19.84| uxing .in
xyl ene accordi ng ??sl;%'hetgjr'f){egt'rr er'sla?i/(id o3 edj4s EXAIVF‘ ¥, 15.8k

5- Et hyl - 4pdutsdi heg\0 39002 &) -7.26; 18,219:92. azol 3(4H) - one (I) 10
Met hyl [1-[(2- phenoxyet hyl ) am no] propyl | dene] hydr azi ne carboxyl ate
hydrochl ori de (1| whehSthisgfree Base1€brn ofaFl disi enpldyed Foroti vonverigicn O L

met hyl ene chloride, 2.4 L water and 179.4 g 50%
to I, the preliminary basification step outlined in Example 4 (which
5 follows) .13 skipped. The base form of II is cyclized directly by gently
.refluxing in xylene according to the procedure of Example 4.
mz 4

S5-Ethyl=4~(2-phenoxyethyl)-
Zﬂ-l,zaa-;riazol-Sgbnl-oue 512 U

10 Methyl [1-[(2-phenoxyethyl)amino]propylidenelhydrazine
carboxylate hydrochloride (II, 655.3 g, 2.17 mole) was stirred
vigorously with 4.0 L methylene cﬁloride, 2.4 L water and 179.4 g 502
NaOH (2.24 moles). The layers were separated and the organic layer
was dried (K,CO,) and concentrated in vacuo. The residue vas stirred

15 14n 1.2 L xylene at gentle reflux for 2.5 hrs and then the solution

| wvas refrigerated. The solid was collected on a filter, rinsed with
toluene and left to air dry. The white crystalline solid weighed
89.5 g (76.92),_0.1). 1_34.5-138'.
Additional purification may be accomplished in the following

20 manner. A portion of I (171.2 g, 0.73 mole) was dissolved in a bo:.l:.ng
solution of 41.0 g (0.73 mole) KOH in 3.0 L water. The solution was treated
with Celite (Registered Trade Mark) filter-aid and activated charcoal
and filtered. The filtrate was stirred in an ice bath, and 377 HC1
(61..0 ml, 0.73 mole) was added. The solid was collected on a filter,

25 rinsed with water and air dried to give 166.0 g (972 recovery) of
fine white crystalline product, m.p. 137.5-138°.

Reference is made to the co-pending divisional application

No. BT / 02275 uhich is directed to the intermediates of Formula III



NaON (2.24 noles).- The layers were separated and the organic |ayer was
dried (K2€ 03) .and concentrated in vacuo. The residue was stirred 15 in
1.2 L' xylene at gentle reflux for 2.5 hrs and then the sol ution was
refrigeratéd. The solid was collected on a filter, rinsed with tol ueneand
left to air dry. The-white crystalline solid melghed 89.5 g (76 n%p.
134.5-138'. Additional purification be acconplished in the omﬁng 20
manker. A portion of | (171.2 g, 0.73 €] was dissolved in a boiling
solwrion of 41.0 g (0.73 nole) KOHin 3.0 L water. The solution was treated
with Celite (Registered Trade Mark) filter-aid and activated charcoal and
filtered. The filtrate was stirred in an ice bath, and 37% HC (61.0 ni,
0.73 nole) was added. e t6Qirbdedias f%}%ﬁ&ﬁe fllter 25 rinsed with
water and air dried to give 166.0 g 7% recov ‘flne white
crystalline product, mp. 137.5-138[err]. Reference is made to the

co- pendi ng divisional application No. 87/02275 which is directed to the
intenredi ates of Fornula |11 and to processes for their preparation.

]



>

1.. A process for preparlng 5-et hyl - 4- (2- phenoxyet hyl ) - 2H * '
1,2,4-triazol-3(4H)-ope (1) [err] mhlch‘EBﬁﬁTT§é§—rhe—tﬁﬂsecut|ve steps of ‘

a) reacting phenol mqth 2- et hyl - 2- oxaz

to gi N- ( 2- phenoxyet'hyl ) pr opi onani de ( mwm" tivating {he amide
funct@ual group of compound IV by reacti &g w th an .

am de=activati ng agent so as to produce an inidoyl halide or ester

i nt ermedi at.e of formula 05 [err] 10 said am de activating agent
/|ncorporat|ng precursors of X and Y wherein Y is a hal ogen or al koxy nnlﬁfy
and wherein X is an anion which resul§f¥ fromthe reaction between said

am deacti yati ng agent and conpound 1V, 15

CLAIMS :

.f

1. A process for preparing S-ethyl-4-(2-phenoxyethyl)-28-

1,2,4-triazol-3(4H)~one (I)

/HT:N\Z

0"'~\‘~”’n‘ir’n H

C

¢9)

vhich comprises the consecutive steps 6f:

a) reacting phenol with 2-ethyl-2-oxazoline (V)

)

5 . to give N-(2-phenoxyethyl)propionanide (IV) - -

—~
o/'\)ﬂ.l

(1)

b) activating the amide functional group of compound IV by
‘reacting campound IV with an amide-activating agent




-
(6¢) reacting the product of step b without isolating said corrpound [11T with

a carbazate ester of formula [err] to give \“muu‘
~[1-[(2- phenoxyet hyl ) am ne. propyl i dene - hy &ﬂ&\ te a addl tion

salt (I1). corresponding 'to the anion of t e- a\‘:tlsvau ng 20 agen,t " used

in step b: and (d) converting conmpound Il into conpound | by means of™
suitahl e thenral treatment of conpound Il inits free base formso as to
form compound I. 25 2. The process of cka|'B I- wherein the ani de-activating
agent in slep b is thionyl chloride, thi onyI brorri de or dinmethyl sul phate,
pMeSphor ous oxychl ori de or osgene : rocess_of claim?1l or
claim2 wherein tfR3hk? &F h%‘t"@ﬁ‘?f&% atermediate,o

free base of conpormd Il in a suitable inert organic solvent. 4. The acid
addition salt:- 05 ) [err] wherein R is

| ower [err] al kyl, and

—

N cWe ¥

III

10

W, said amide activating agent inco:poratin§ precursors of X and Y wherein
Y is a halogen or alkoxy moiety and wherein X is an anion which results
from the reaction between said amideactivating agent and compound IV,
15 :
(c) reacting the product of step b without isolating said compound
IIT with a carbazate ester of formula HzNNI-mzR to give an alkyi
e [1-[(2-phenoxyethyl )Jamine ]propylidene ]-hydrazine carboxylate acid
addition salt (II) corresponding to the anion of the amide-activating
20 agent used in step b; and - '

(d) converting compound II into compound I by means of suitable thermal
treatment of compound II in its free base form so as to form compound
I.

N\, 25 |
2. The process of claim 1 wherein the amide-activating agent in
‘'step b is thionyl chloride, thionyl bromide, or dimethyl sulphate,
phosphorous oxychloride, or phosgene.

30 3.\"Iheprocessofclaimlorclaim2whereinthe thermal treatment
of step d conprises refluxing the free base of compound II in a suitable
inert organic solvent.

4, The acid addition salt:



-5

10 X is an aion, or the free base faormthereof
15 The compound of formula Il which is an acid addition salt of’ rre‘t hyl”

e Fobartnareot” b, o ToePconsound ot " or mot CNMHURPIRA) PEFIl - o

[1-](2 enoxyet hyl )anmi no] - 20 propylidene] hydr 4zi fie ‘taroXyl at e
hydrochloride. 7. A process for preparing aqcorrpound of Fornmula 1
carprising a process as described hereim |j Exanples 2, 3 and 4. A conpoyngh
of Formula 1 prepared by the process of 25 any one of cI ains 1, 2, 3 orZ%/
7. 9. A conmpound of Formula 1 prepared as described herein in Exap| l es Z,

.3 and 4. 10. A process for preparing the corrpound of Formula I

- conprising: 30 a) reacting phenol w tlmlcogkoxazol ine (V) 35
S to give N (2-phenoxyethyl) propi onam de (| [ er r

05 | (11)

wherein

R is lower (C -c,.) alkyl, and

10 X is an anion, or the free base form thereof. \J

S\ The compound of formula II which is an acid addition salt of

methyl [1-[(2-phenoxyethyl) amino]propylidene]hydrazine carboxylate
or the free base form thereof. '

15

6.\ The campound of formula II which is methyl [1-[(2-phenoxyethyl)amino}-
20 propylidene]hydrazine carboxylate hydrochlor:i_.de.

7. ApmdessforpreparingacmpomdofFomulal
conprisingaprocessasdescribed herein in Examples 2, 3 and 4. J
8. Acatpomxdoffbrnulalpreparedbythe_prbcessof
25anyonaofc1ams123 or 7. :
./Acatpomxiofl-’omulalpreparedasdescnbedlel.'em
in Examples 2, 3 and 4.
10. A process forpreparingthecmpomdof?omulan

carpr:.smg _
30 - a) - reacting phenol with 2-ethy1—2-cnazolme (V)

s

35



hal i de or ester internediate of formula |11

05 10 b) activating the am de functional group of c ﬁﬁﬁ d |V by reacting
anm de- actrvatl ng agent cont ai ni ng precursors of° X and Y, 25 wherer n ¥sis a

. corrpound |V with”an am de-activating agent m‘\m:“l an |®)yl

hal ogen or al koxy roiety and wherein X is ani on which results fromthe
reacti on ‘between said am de - activating a t- and conpound |V, 30
c) reacting the product of step b without isolating said Conpound Il with

a carbazate ester of formula.

[\L>] (2- phenoxet hyl ) am ne] ﬁ'r"o %/‘ﬁ 8 Friﬂ%-hghé/%?‘ggr’ﬁ@l%lﬁﬁm#%tgvaci d addition

salt (11) -21-

0
05 <
' NH

0

(1)

10 -
b)  activating the amide functional group of compound IV by

reacting compound IV with an amide-activating agent so as
/ to produce an imidoyl halide or ester intermediate of formula

‘ III.
15

N owe ¢

24

-

I1X

said amide-activating agent containing precursors of X and Y,
whierein Y is a halogen or alkoxy moiety and wherein

X is an anion which results from.the reaction between

said amide -~ activating agent and compound IV,

30 - e) _react.ingthemtofstepb.wiﬁnutisolatingsaid

campound III with a carbazate ester of formula Hzmm:zk

to give an alkyl [1-[(2-phenoxyethyl)amine]propylidene]-
_hydrazine carboxylate acid addition salt (II)



12.

o

[err] wherein R is lower [err] alkyl, and X I's an ani

di ng=~

Pprocess

to the anion of the am de-activating agent used in s

accor dj to claim10 which results in (1) methyl m J"MUHMIML
(1-(2-@noxyet hyl ) am no) pr opyl i dene)- hyetr azi ne 10 car+ ci d
addition salt thereof or (2) methyl (1-(2- phenoxyet hyl ) am no)propyl [ dene)
hydrazi ne carboxyl ate hydrochloride. 12. dlmlpo aring a -
conmpound of Forrmula Il conprising a process r| in anple 3. 15
13.

«HX

A conpound of Fornula 11 pr_eparei y the proc ss of Claim10, 11,

10

15

(I1)
wherein

R is lower (°1‘°:.> alkyl,. and
X is an anion, corresponding to the anion of the

amide-activating agent used in step b.

11. A process according to claim 10 which results in :
(1) methyl (1-(2-phenoxyethyl)amino)propylidene) hydrazine

carboxylaté or an acid addition salt thereof or

(2) methyl (1l-(2-phenoxyethyl)amino)propylidene) hydrazine
carboxylate hydrochloride.

12. A process for preparing a compound of Formula II
comprising a process described in Example 3.

13. A compound of Formula II prepared by the process of
Claim 10, 11, or 12

or4
N/



