~ OF CYPRUS

Department of Reg s and Official Receiver

KYNPIAKO FPA®EIO AINAQMATON
EYPEZITEXNIAZ

THE PATENT OFFICE OF CYPRUS

APIGMOZ AHMOZIEYZHE CY1472
| PUBLICATION NUMBER

APIGMOZ AHMOZIEYZHZ

MPAGEIOY AINAQMATON EYPEZITEXNIAZ
HNQOMENQY BAZIAEIOY

UK PATENT OFFICE

PUBLICATION NUMBER GB2185983

To £yypa@o TTOU TTAPOUCIAZETAI TTHO KATW KATAXWPNONKE OTO
«pageio ArmAwpéTwy Eupeoitexviag» otnv AyyAia oGuguva pe 1o Nopo
Keo. 266 Trpiv Tnv 1" Atrpihiou 1998. Anuoocieuon €yive PETETEITA QO TO
Mpageio ArmAwpdrwy Eupeaiteyviag Tou Hvwpévou BaalAgiou pévo otnv

AyYAIKR YAwooa.

The document provided hereafter was filed at “The Patent Office”
in England under the law CAP.266 before the 1! of April 1998.
It was published afterwards by the UK patent office only in English.



-~}

~

. UK Patent Application . GB « 2 185983 AN

{43) Application published 5 Aug 1987

(21) Application No 8702275
(22} Date of filing 30 Nov 1984
Date lodged 2 Feb 1987
(30) Priority data
(32) 30Nov 1983

(31) 556727 (33) US

{60) Derived from Application No 8430275 under Section 15(4)
ofthe Patents Act 1977

{71) Applicant
Bristol-Myers Company,

{Incorporated in USA-New York),

345 Park Avenue, New York, N.Y. 10154, United States of
America

(72) Inventor
Gary D. Madding

{61} INTCL*
C07C 119/20

(52) Domesticclassification (Edition 1}
C2C 220 227 22Y 28X 29Y 30Y 31Y 328339364 36Y 624
634 652 662 682 700 748 AAMG
U1S1347C2C

{56) Documents cited
None

{58) Field ofsearch
c2c

{74} Agentand/or Address for Service
Langner Parry, 52-54 High Holborn, London WC1V 6RR

{54) Intermediates in process for production of 1,2,4-triazolones

(57) Inanovel process forthe preparation of 5-gthy!-4-(2-phenoxyethyl}-1 ,2,4-triazolone {used in the synthesis of
antidepressant 1,2,4-triazolones typified by 2-[3-[4-(3-chlorophenyl)-1-piperazi nyllpropyl]-5-ethyl-
4—(2-phenoxyethyl)-2H—1,2,4-triazo|—3(4H)-one, also known as nefazodone), novel intermediate acid addition salts of

formula

and processes fortheir preparation are disclosed.

BNSDOCID: <GB___2185983A__I_>

VY €8648L ¢ 4D



P

BNSDOCID: <GB___:

GB2185983 A

1

SPECIFICATION

Intermediates in process for production of 1,2,4-triazolones

5 Reference is madeto co-pending U.K. Patent Application No. 8430275 which discloses and claims an
improved, more economical process for the synthesis of a valuabie chemical intermediate (|}

O

\\-0,/’\\~/’N\w{/ﬂ‘~ﬁ
0

15

(1)

B

used in the manufacture ofthe antidepressantagent

2-[3{4-(3-chlorophenyl)-1-piperazinylJpropyl]-5-ethyl-4-(2-phenoxyethyl)-2H-1,2 4-triazol- 3(4H)-one which is

also known as nefazodone.

. 000

nefazodone

20

The above compound of formulalis also knownas MJ 14814.
30 Theimproved process disclosed in the above co-pending application offers advantagesin economies of

both material and labor costs by virtue of being shorter inlength, involving fewer intermediate isolations,

and providing a higher yield of product.

The following flow chart, Scheme 5, illustrates the preparation of MJ 14814 from readily available starting
materials utilizing the process of GB 8430275.
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In Scheme 5, Ris Cr.q alkyl; XisCl, Br,orS04; Yis Cl, Br, or OR; and amide activation is formation ofa
reactive imidoyl halide or ester by treatment of the amide with a suitable activating reagent such as SOClz
SOBr,, POCI3, dimethyl sulfate, phosgene, etc.

Step 1 ofthe schemne outlined above involves the reaction of phenol (1) and 2-ethyl-2-oxazoline {V)togive

5 theintermediate compound N-(2-phenoxyethyl)propionamide {IV}. The starting materialsforstep 1 are
commercially available. Step 2, activation of the amide (IV), is accom plished by treatment of IV withan
amide-activating reagent such as thiony! chloride, thionyl bromide, phosphorus oxychlo ride, phosgene,
dimethyl sulfate, and the like, to give an imidoyl halide or ester intermediate (llf). The preferred agentsare
phosgene or phosphorus oxychloride. Intermediate lll need not be isolated but can be allowed to react with

10 an alkyl carbazate of formula H,NNHCO,R, R = methylis preferred, in step 3to give the noveltriazolone
precursor {ll). Instep 4the hydrazinecarboxylate acid addition salt{ll}is converted toits base formand
cyclized to the desired tri azolone product {1} by heating.

Thisfour-step improved processinvolves isolation of anly two intermediate products (IV and ) in addifion
tothetarget

15 Thesynthesis of MJ 14814 as represented in the above process is preferably carried out as a series offour
steps going from the simpleststarting materials {phenol, 2-ethyloxazoline) to MJ 14814. Thesteps
comprising the process are asfollows:

{1} Adding 2-ethyi-2-oxazolineto hot (150°) phenol and maintaining heating at about 175°for 16
additional hours. The oil is then quenchedin water to give N-{2-phenoxyethyl}propionamide (IV}in

20 approximately 90% yield.

(2) Adding phosgene or phosphorus oxychloride to asolution of IV containing a catalytic amount of
imidazole in methylene chloride to give a solution ofthe intermediate imidoyl chioride hydrochloride (lil).

{3} Treating the solution of lll with asolution of an alkyl carbazate to give alky!

1 -[(2-phenoxyethyl)amino]propy!idene]-hydrazine carboxylate hydrochloride (Il} is about 75% yield.
25 (4) Thefreebaseform ofll, resulting from the treatment of Il with a basifying agent, is heated in solution
for several hours to yield lin about 76%.

The presentinventionis directed to the intermediates of formula lliand inone aspectprovides animidoyl

halide or ester of formula

30 Y

0 TeHK
35

IIX

wherein Y is a halogen or alkoxy moiety and Xisananion.
40 Inanother aspect the invention provides aprocess for the production of acompound of formulalllwherein
Y is a halogen or alkoxy moiety and Xis an anion comprising:
a) reacting phenol with 2-ethyl-2-oxazoline {V)

N

45 /\)o
N

50 )

ta give N-{2-phenoxyethyl)propionamide (IV)

0
55 . f"<
NH H
: 0

60 (iv)

b) activating the amide functional group of compound IV by reacting compound 1V withan
amide-activating agent so as to produce an imidoyl halide or ester intermediate of formulalll;
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said amide activating agent containing 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 amide-activating agent and compound
V.

Preferably said amide-activating agent is thionyl chloride, thionyl bromide, phosphorous oxychloride,
phosgene or dimethyl sulphate.

The process involving the intermediates ofthis invention and their synthesis isillustrated in greater detail
by the following non-limiting examples. In examples which follow, usedto illustrate the fore-going
processes, temperatures are expressed, as in the foregoing in degrees centigrade (°). Melting points are
uncorrected. The nuclear magnetic resonance {(NMR) spectrai characteristics refer to chemical shifts (d)
expressed as parts per miilion {(ppm) versues tetramethylsilane (TMS) as reference standard. The relative
area reported for the various shifts in the H NMR spectral data corresponds to the number of hydrogenatoms
of a particular functional type in the molecule. The nature of the shiftsas to multiplicity is reported as broad
singlet (bs), singlet (s), doublet (d), triplet {t}, quartet (q), or multiplet {m). Abbreviations employed are
DMSO-d; {deuterodimethylsulfoxide), CDCls (deuterachloroform), and are otherwise conventional. The
infrared (IR) spectral descriptions include only absorption wave numbers {cm~ "} having functional group
identification value. The IR determinations were employed using potassium bromide (KBr) as diluent. The
elemental analyses are reported as percent by weight.

Example 7
Methyl carbazate

An alternate name for this commercially available chemical is methyl hydrazinocarboxylate. Methyl
carbazate may also be synthesized by adding 85% hydrazine hydrate (58.5g, 1.00 mole} with stirring to
dimethy! carbonate (90.0 g, 1.00 mole) over a 10 min period. The mixture quickly warmed to 64° andbecame
clear. The solution was stirred for another 16 min and the volatile materials were stripped in vacuo at 70°.
Upon cooling, the residue solidified. It was collected on afilter and after drying inairgave 69.3 g{76.9%) of
white solid, m.p. 69.5-71.5°.

Example2
N-(2-Phenoxyethyl/propionamide (1V)

Phenol (13.1 moles) was heated to 150° and stirred under N, as 2-ethyl-2-oxazoline {12.2 moles) was added

over 1 hr. The mixture was heated to 175 = 3°. After heating 16 hr the oil was cooled to about 140°, and theniit
was poured into water (12 L) with vigorous stirring. The mixture was stirred and cooled, and at about 25°the
mixture was seeded with crystalline amide product. The material solidified and the supernatantwas
decanted. The residua! solid was stirred with 17 L of hot (85°) water. The mixture was cooled to 25°, seeded
with the amide product, and the mixture refrigerated. The resulting granular solid was collected on afilter,
rinsed with several portions of water and leftto air dry. This gave a 92% vield of material, m.p.61.5-64°.

Example3
A.Methyl [1-[(2-Phenoxyethyllaminojpropylidene hydrazinecarboxylate hydrochloride ft)

Phosgene (57.4 g, 0.58 mole) was added to a solution of N-(2-phenoxyethyl)propionamide {IvV,112.0g,0.58
mole) and imidazole {0.4 g, 0.006 mole) in 450 mL methylene chloride over 1 hremploying cooling so thatthe
temperature did not exceed 25°. The reaction solutionwas then stirred at 25° for an additional 2.5 hr. A
solution of methyl carbazate {52.5 g, 0.58 mole) in 500 mL methylene chloride was stirred over 25 g ofa
molecular sieve for 15 min and then the solution was filtered. The filtrate was added under N, overa 0.5 hr
period to the amide/phosgene solution while employing cooling 15-20°. A voluminous precipitate formed
and the mixture was left to stir at 25° under N,. After stirring for a total of 16 hrs, the mixture wasfilteredto
isolate a solid. The solid was stirred in 750 mL methylene chloride for 15 min, refiltered, and then dried in
vacuo at65°for 2 hrsto give 135 g (77%) while solid, m.p. 160-164°. Recrystallization of the product from
isopropanal gives analytically pure material, m.p. 157-158°.

Anal. Calcd. for C13H1sN303-HCI: C, 51.74; H, 6.68; N, 13.92; Cl, 11.75. Found: C, 51.73; H, 6.76; N, 13.94; Cl,
11.78.

NMR (DMSO-dg): 1.15(3,t[7.5Hz]); 1.28(3,t[7.5 Hz]); 2.74{2,m}; 3.66 (3,s); 3.70 (3,5); 3.81 (2,m); 4.19(2,m);
6.98(3,m); 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 2900cm™,

By appropriate modification of the above procedure (A}, thiony! chloride, thionyl bromide, dimethyl sulfate
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or other amide-activating agents may be employed in place of phosgene. Aslightly different procedure (B)
may also be used.

B.Methy! [1-f{2-Phenoxyeth ylJlamino]propylidene hydrazinecarboxylate {l Base Form)

Phosphorus oxychloride (63.0 g, 0.345 mole) was slowly added to a solution of
N-(2-phenoxyethyl)propionamide {IV, 100.0g,0.518 mole) in 200 mL ethylene chloride while being stirred
under nitrogen. This solution was stirred for 4 hrs atwhich time a solution (dried over moecular sieve 4A} of
methyl carbazate (46.4g,0.518 mole) in 600 mL methylene chloride was added to the stirring solution overa
0.5 hr period. The resuiting mixture was stirred and heated at gentle reflux 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 mL methylene chioride. The aqueous layer was made basic (pH 12} withaqueous
sodium hydroxide. This resultedin precipitation of the free base form of llwhich was collected by filtration,
rinsed with water and dried in airto give 65.8 g of product, m.p. 97-99°.

Anal. Calcd. for C13H1eN303: C, 58.85; H, 7.22; N, 15.84. Found: C,59.02; H,7.24; N, 15.92.

When this free base form of Il isemployed forthe conversion to |, the preliminary basification step outlined
in Example 4 {which foltows} is skipped. The base form of Il is cyclized directly by gently refluxing inxylene
according to the procedure of Exam pled.

Example4 :
5-ethyl-4-(2-phenoxyethyl)-2H-1,2, 4-triazol-3{4H}-one (I}

Methyl(1 -[(2—phenoxyethy|)amino]propylidene]hydrazine carboxylate hydrochioride (ll, 8565.3g, 2.17
mole) was stirred vigorously with 4.0 L methylene chloride, 2.4 L water and 179.4 g 50% NaOH (2.24 moles).
The layers were separated and the organiclayerwas dried {K,CO3) and concentrated in vacuo. Theresidue
was stirred in 1.2 Lxylene at gentle reflux for 2.6 hrs and then the solution was refrigerated. The solidwas
collected on afilter, rinsed with toluene and left to air dry. The white crystalline solid weighed 89.5 g(76.9%),
m.p. 134.56-138°.

Additional purification may be accomplished in the following manner. Aportion of 1{171.2g, 0.73mole}
was dissolved in a boiling solution of41.0g {0.73 mole) KOH in 3.0 L water. The solution was treated with
Celite (Registered Trade Mark) filter-aid and activated charcoal andfiltered. The filtrate was stirredin anice
bath, and 37% HC1{61.0mL, 0.73 mole) was added. The solid was collected on a filter, rinsed with water and
airdried to give 166.0g (97% recovery) of fine white crystalline product, m.p.137.5-138°

CLAIMS

1. Animidoyl halideorester offormula

1

0 *BEX

III

wherein Y is a halogen or alkoxy moiety and Xisananion.
2. Acompoundofformulalil substantially as hereinbefore describedin Example 3.
3. Amethodforthe productionofa compound according to claim 1 comprising :
a) reacting phenol with 2-ethyl-2-oxazoline (V)

/\ o
"

(v)

togive N-(2-phenoxyethyl}propionamide (v)

Q.

(1v)

-e
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5 GB 2185983 A 5
b) activating the amide functional group of compound 1V by reacting compound IV withan
amide-activating agent so asto produce an imidoy! halide orester intermediate of formulalil;
5 1 5
©\ | ;
)
0 KX
10 III - . 10
said amide activating agent containing precursors of Xand Y whereinY is a halogen or alkoxy moiety and
‘ whergin X is an anion which results from the reaction between said amide-activating agent and compound
V.
15 4. Amethodasclaimedinclaim3 wherein said amide-activating agent is thionyl chloride, thionyl 15
bromide, phosphorous oxychloride, phosgene or dimethyl sulphate.
5. A method forthe production of acompound according 1o claim 4 substantially as hereinbefore
described inExample 3.
6. Acompound of formulalliwhen produced by a method according to either or claims 3 or4.
20 20
Amendments to the claims have been filed, and have the following effect:-
(a) Claims 1and 3 above have beendeleted ortextually amended.
(b} Newortextuallyamended claims have been filed as follows:-
26 1. Animidoy! halide orester of formula 25
B 3
/Y
30 O QLH 30
N 0/\/ . P
i1t
35 35
whereinY is a halogen or alkoxy moiety and Xisananion.
3. Amethod forthe production of acompound according to claim 1 comprising:
a) reacting phenol with 2-ethyl-2-oxazoline(V)
40 /\ 40
0
/
NQ
45 45
)
to give N-(2-phenoxyethyl)propionamide (v}
50 /’<0 50
[ii:ji:i\\ NH ;
0 N
55 55

()

b} activating the amide functional group of compound IV by reacting compound IV withan
amide-activating agentso asto producean imidoyl halide or esterintermediate of formulalll;
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said amide activating agent containing precursorsof X and Y wherein 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
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