
EP0492839B1 Description This invention relates to a process for preparing
monoacylated hydrazines. More particularly, this invention relates to a
process which comprises reacting a trichloromethyl aryl ketone with a
monoalkylated 5  hydrazine to obtain a monoacyl-monoalkylhydrazine. The
monoacyl-monoalkylhydrazines are useful inter- mediates in the process of
preparing 1-alkyl-1,2-diacylhydrazines which are known to have insecticidal
activity against Coleoptera and Lepidoptera. Synthetic Communications,
17(14), 1741-1748 (1987) discusses the acylation of various nitrogen
nucleophiles with 2,2,2-trichloro-1-(p-substituted phenyl)ethanones where
two examples illustrate the ac- 10 ylation of unsubstituted hydrazine and
of phenylhydrazine. Selectivity a problem when acylating hydrazines since
hydrazine is a difunctional molecule. There are two types of selectivity
problems. One is the selectivity to monoacylate hydrazine while preventing
or minimizing diacylation. The other is control of the regioselectivity of
acylation for monosubstituted hydrazines. The process of the present
invention provides an efficient method of selectively monoacylating, 15
and causing acylation on the unsubstituted nitrogen, of monoalkylated
hydrazines. In the process of the present invention, the monoalkylated
hydrazine is reacted with a trichloromethyl aryl ketone to obtain the
desired monoacylated hydrazine derivative. Accordingly the present
invention provides a process for preparing a monoacylated hydrazine of the
formula 20 0 [err] 25 which comprises reacting a hydrazine of the formula
R-NHNH2 30 or the corresponding hydrazine hydrate or hydrazine salt with a
trichloromethyl aryl ketone of the formula 0 35
[err] wherein: R is [err]alkyl; and Aryl is (i) phenyl optionally
substituted with one to three substituents which may be the same or
different 40  and which are selected from halo, ([err])alkyl,
([err])alkoxy, halo([err])alkyl or halo([err])alkoxy; or (ii) naphthyl.
([err])alkyl includes straight or branched alkyl groups, for example,
methyl, ethyl, n-propyl, n-butyl, isopropyl, t-butyl, or neopentyl.
([err])alkoxy includes, for example, methoxy. Halo means bromo, chloro,
fluoro and iodo. Halo([err])alkyl includes, for example, trifluoromethyl.
Halo([err])alkoxy includes, for 45 example, trifluoromethoxy. In one
preferred embodiment, R is t-butyl or methyl. In another preferred
embodiment, Aryl is 4-(([err])alkyl)phenyl, 2,3-di([err])alkylphenyl,
4-halophenyl, 2-([err])alkyl-3-([err] )alkoxyphenyl, 2-([err]
)alkyl-3-halophenyl, 2,3-dihalophenyl, 2-halo-3-([err] )- alkylphenyl,
2,3-di([err])alkoxyphenyl, 2-halo-3-([err])alkoxyphenyl or
2,3,5-trl([err])alkylphenyl. 



50     More preferably, Aryl is 4-ethylphenyl, 4-chlorophenyl,
2,3-dimethylphenyl, 2-methyl-3-methoxyphenyl, 4-methylphenyl,
4-n-propylphenyl, 2-methyl-3-chlorophenyl, 2,3-dimethoxyphenyl,
2-methyl-3-bromophenyl, 2-methyl-3-fluorophenyl, 2,3-dichlorophenyl,
2-fluoro-3-chlorophenyl, 2,3-difluorophenyl, 4-isopropylphenyl,
2-chloro-3-methylphenyl, 2-bromo-3-methylphenyl, 2-chloro-3-methoxyphenyl,
2-ethyl-3-chlorophenyl, 2- fluoro-3-methylphenyl or
2,3-dimethyl-5-isopropylphenyl. 55     The hydrazine used in the process
can be a hydrate, the neat hydrazine such as methylhydrazine, or a
hydrazine salt. For example, the hydrazine salt may be a hydrazine
hydrohalide such as t-butylhydrazine hydrochloride. In the case where a
hydrazine salt is used, an equivalent of base is added to the reaction to
produce the free hydrazine. Examples of bases include potassium carbonate,
sodium acetate, sodium 2    EP 0 492 839 B1 methoxide, sodium ethoxide,
triethylamine, and sodium hydroxide. The preferred base is sodium
hydroxide. The reaction process may be carried out in a variety of solvents
such as methanol, ethanol, isopropanol, xylene, water, ethyl acetate,
toluene and methylene chloride. Preferred solvents are aprotic solvents
such as xylene, toluene and methylene chloride. 5     The reaction process
is carried out preferably at atmospheric pressure. The process may be
carried out between about [err] and about [err], preferably between about
[err] and about [err]. The following Examples further illustrate the
invention but are not intended to limit it in any way. 10 EXAMPLES Example
1: 1-(4-Ethylbenzoyl)-2-t-butylhydrazine To a mixture of t-butylhydrazine
hydrochloride (6.36 grams (g), 50 millimoles (mmol)) 5.3 g of water, 20 15
milliliters (ml) of methylene chloride and 4.0 g of 50% sodium hydroxide
solution (50 mmol) under nitrogen there was added dropwise at room
temperature over 12 minutes a,a,a-trichloro-4-ethylacetophenone (13.88 g,
95.2% purity, 52.5 mmol). The reaction mixture was stirred at room
temperature for 5.75 hours, then 0.4 g of additional sodium hydroxide
solution was added and the reaction mixture was stirred overnight. The
reaction was quenched with water and the phases were separated. The
methylene chloride phase was 20  washed twice with water, dried over
magnesium sulfate, filtered and evaporated in vacuo to yield 10.24 g (93%
yield) of a pale yellow solid. This was found to contain 92.5% of
1-(4-ethyl)benzoyl-2-t-butylhydrazine, less than 0.3% of the isomer
1-(4-ethyl)benzoyl-1-t-butylhydrazine, and less than 0.3% of the 1,2-di-(4-
ethyl)benzoyl-1-t-butylhydrazine. 25  Example 2:
1-(4-Chlorobenzoyl)-2-methylhydrazine To a mixture of methylhydrazine (1.63
g, 34.6 mmol) and 55 ml of toluene under nitrogen,
a,a,a,trichloro-4-chloroacetophenone (8.55 g, 97.9% purity, 34.6 mmol) was
added dropwise and the reaction mixture was stirred at room temperature for
2.75 hours. The resulting slurry was filtered and the 30 solids were washed
with toluene and dried to yield 3.82 g (70% yield) of
1-(4-chlorobenzoyl)-2-methyl- hydrazine, mp 129.5-[err] (literature mp
132-133 C, Meyer, R. F., J. Heterocyclic Chem., 1965, 2, 305). Using
essentially the reaction conditions described in Examples 1 and 2 the
compounds listed in Table 



I were prepared. Where reaction conditions differed, they are noted in the
Table. The products of the reactions listed in this Table were isolated
either by filtering from the reaction solvent, or by extraction into 35
acid, followed by neutralization and extraction of the product from the
aqueous phase. The reported melting points are for the isolated material
which had not been further purified by recrystallization. TABLE I 40 Ex.
No. Aryl         R       Solvent Temp. Product Isolation  Yield  mp ( C)
lit mp ([err]) 3.   Phenyl        [err]   Toluene [err]       Extraction
73   79.5-82   [err] 4.   Phenyl        [err] Toluene [err]   Extraction
75   93.5-94.5  [err] 5.   4-Ethylphenyl [err]     Toluene [err]
Extraction    81   65-71 45     6.   4-Ethylphenyl [err] Toluene 40 C
Filtration    76 1. Meyer, R. F., J. Heterocyclic Chem., 1965, 2, 305. 2.
RT = Room Temperature 3. Smith, P. A. S., "Derivatives of Hydrazine and
other Hydronitrogens having N-N bonds", Benjamin/Cummings Publishing
Company, Reading, MA, 1983, p 83. 50   4. MacLeay et al, U.S. Patent
4,008,273. By using essentially the reaction conditions described in
Examples 1 and 2, Examples 8-25, listed In Table II, are prepared. 55 3
EP 0 492 839 B1 Table II Ex.
Solvent No.           Aryl               R          Temp. 7.
Phenyl              CH3        Xylene RT 8.           2,3-Dimethyl-
[err]  Toluene phenyl                        [err] 9.           2-Methyl-3-
C(CH3)3  Toluene methoxyphenyl                 [err] 15 20 26 30 35 40 45
50 



55 4    EP 0 492 839 B1 Table II cont'd Ex.
Solvent 5            No.          Aryl               R         Temp. 10.
4-Methylphenyl    [err] RT 11.          4-n-Propylphenyl   [err] RT 12.
2-Methyl-3-chloro-  [err] phenyl                      RT 15 13.
2,3-Dimethoxy-     [err] phenyl                      RT 14.
2-Methyl-3-bromo-  [err] 20                         phenyl
RT 15.          2-Methyl-3-fluoro-  [err] phenyl                      RT 25
16.          2,3-Dichloro-      C(CH3)3  CH2CI2/NaOH phenyl
RT 17.          2-Fluoro-3-chloro-   [err] phenyl                      RT
30 18.          2,3-Difluorophenyl  [err]  Toluene RT 19.
4-lsopropylphenyl   C(CH3)3  Toluene 35
RT 20.          2-Chloro-3-methyl-  C(CH3)3  Toluene phenyl
RT 40            21.          2-Bromo-3-methyl-  [err]  Toluene phenyl
RT 22.          2-Chloro-3-methoxy- [err]   Toluene phenyl
RT 23.          2-Ethyl-3-chloro-  [err]   Toluene phenyl
RT 24.          2-Fluoro-3-methyl-   [err]   Toluene 50
phenyl                       RT 



55 5    EP 0 492 839 B1 Table II cont'd Ex.
Solvent 5              No.            Aryl                  R         Temp.
25.           2,3-Dimethyl-         [err] 5-isopropylphenyl
RT Claims 15 1. A process for preparing a monoacylated hydrazine of the
formula )20                                      [err] which comprises
reacting a hydrazine of the formula 25     [err] or the corresponding
hydrazine hydrate or hydrazine salt with a trichloromethyl aryl ketone of
the formula 30 0 Aryl CC13 35 wherein: R is ([err])alkyl; and Aryl is (i)
phenyl optionally substituted with one to three substituents which may be
the same or different and which are selected from halo, ([err])alkyl,
([err])alkoxy, halo([err])alkyl or halo([err])- 40     alkoxy, or (ii)
naphthyl. 2. A process as claimed in claim 1, wherein R is t-butyl or
methyl. 3. A process as claimed in claim 1 or 2, wherein Aryl is
4-([err])alkylphenyl, 2,3-di([err])alkylphenyl, 2- 45
([err])alkyl-3-([err])alkoxyphenyl, 4-halophenyl, 2,3-dihalophenyl,
2-([err])alkyl-3-halophenyl, 2,3-di- ([err] )alkoxyphenyl, 2-halo-3-([err]
)alkylphenyl, 2-halo-3-([err] )alkoxyphenyl or 2,3,5-tri([err])-
alkylphenyl. 4. A process as claimed in claim 3, wherein Aryl is
4-ethylphenyl, 4-methylphenyl, 4-n-propylphenyl, 4- so     isopropylphenyl,
2,3-dimethylphenyl, 2-methyl-3-methoxyphenyl, 4-chlorophenyl,
2,3-dichlorophenyl, 2,3-difluorophenyl, 2-fluoro-3-chlorophenyl,
2-methyl-3-chlorophenyl, 2-methyl-3-bromophenyl, 2-meth- yl-3-fluorophenyl,
2-ethyl-3-chlorophenyl, 2,3-dimethoxyphenyl, 2-chloro-3-methylphenyl,
2-bromo-3- methylphenyl, 2-fluoro-3-methylphenyl, 2-chloro-3-methoxyphenyl
or 2,3-dimethyl-5-isopropylphenyl. 55  5. A process as claimed in any
preceding claim, wherein said hydrazine is methyl hydrazine or a hydrazine
hydrate. 6  



EP 0 492 839 B1 Table II cont'd Ex.
Solvent 5                             Aryl                  R         Temp.
25.           2,3-Dimethyl-         [err] 5-isopropylphenyl
RT 10 Claims 15 1. A process for preparing a monoacylated hydrazine of the
formula 20                                         [err] which comprises
reacting a hydrazine of the formula 25     [err] or the corresponding
hydrazine hydrate or hydrazine salt with a trichloromethyl aryl ketone of
the formula 30 [err] 35 wherein: R is ([err])alkyl; and Aryl is (i) phenyl
optionally substituted with one to three substituents which may be the same
or different and which are selected from halo, ([err])alkyl, ([err])alkoxy,
halo([err])alkyl or halo([err])- 40     alkoxy, or (ii) naphthyl. 2. A
process as claimed in claim 1, wherein R is t-butyl or methyl. 3. A process
as claimed in claim 1 or 2, wherein Aryl is 4-([err])alkylphenyl,
2,3-di([err])alkylphenyl, 2- 45     ([err])alkyl-3-([err])alkoxyphenyl,
4-halophenyl, 2,3-dihalophenyl, 2-([err])alkyl-3-halophenyl, 2,3-di-
([err])alkoxyphenyl, 2-halo-3-([err])alkylphenyl,
2-halo-3-([err])alkoxyphenyl or 2,3,5-tri([err])- alkylphenyl. 4. A process
as claimed in claim 3, wherein Aryl is 4-ethylphenyl, 4-methylphenyl,
4-n-propylphenyl, 4- 50    isopropylphenyl, 2,3-dimethylphenyl,
2-methyl-3-methoxyphenyl, 4-chlorophenyl, 2,3-dichlorophenyl,
2,3-difluorophenyl, 2-fluoro-3-chlorophenyl, 2-methyl-3-chlorophenyl,
2-methyl-3-bromophenyl, 2-meth- yl-3-fluorophenyl, 2-ethyl-3-chlorophenyl,
2,3-dimethoxyphenyl, 2-chloro-3-methylphenyl, 2-bromo-3- methylphenyl,
2-fluoro-3-methylphenyl, 2-chloro-3-methoxyphenyl or
2,3-dimethyl-5-isopropylphenyl. 55 5. A process as claimed in any preceding
claim, wherein said hydrazine is methyl hydrazine or a hydrazine hydrate. 6
* C   L  M   S*    



EP 0492839 B1 6. A process as claimed in any of claims 1 to 4, wherein the
hydrazine is a hydrazine salt, and an equivalent of base, preferably
potassium carbonate, sodium acetate, sodium methoxide, sodium ethoxide,
sodium hydroxide or triethylamine, and more preferably sodium hydroxide, is
added to the reaction mixture to produce free hydrazine. 5 7. A process as
claimed in claim 6, wherein said hydrazine salt is a hydrazine hydrohalide,
preferably t- butylhydrazine hydrochloride. 8. A process as claimed in any
preceding claim, which is carried out in a solvent, preferably methanol, 10
ethanol, isopropanol, water, xylene, toluene, methylene chloride or ethyl
acetate, more preferably xylene, toluene or methylene chloride. 9. A
process as claimed in any preceding claim, which is carried out at a
temperature between [err] and [err], preferably between [err]. 15
Patentansprliche 1. Verfahren zur Herstellung eines monoacylierten
Hydrazins der Formel 20                                       R-NHNH 25
welches Verfahren ein Umsetzen eines Hydrazins der Formel R-NHNH2 oder des
korrespondierenden Hydrazinhydrates oder Hydrazinsalzes mit einem
Trichlormethylarylketon 30     der Formel 0 35
Aryl  CC:S worin; R(C0-Cr )Alkyl ist, und 40     Aryl (i) ein Phenyl,
welches gegebenenfalls mit einem bis drei Substituenten substituiert seln
kann, welche gleich oder verschieden sein konnen und welche aus Halogen,
(C, -C6)Alkyl, (Ci-C6)Alkoxy, Halogen(Ci -C6r)alkyl oder Halogen(Ci
-Cs)alkoxy gew4hIt sind, oder (ii) Naphthyl ist, umfalt. 46  2. Verfahren,
wie in Anspruch 1 beansprucht, wobei R tert.Butyl oder Methyl ist. 3.
Verfahren, wie in Anspruch 1 oder 2 beansprucht, wobei Aryl ist;
4-(Ci-C%)Alkylphenyl, 2,3-Di(CI-Cs)- alkylphenyl, 2-(Ci -Cs )Alkyl-3-(C,
-Cs )alkoxyphenyl, 4-Halogenphenyl, 2,3-Dihalogenphenyl, 2-(Ci -C6)-
Alkyl-3-halogenphenyl, 2,3-Di(Ci -Cs )alkoxyphenyl, 2-Halogen-3-(Ci
-Cs)alkylphenyl, 2-Halogen-3-(C1 - 50     Cs)alkoxyphenyl oder 2,3,5-Tri(C,
-C6)alkylphenyl. 4. Verfahren, wie in Anspruch 3 beansprucht, wobei Aryl
ist: 4-Ethylphenyl, 4-Methylphenyl, 4-n-Propylp- henyl, 4-Isopropylphenyl,
2,3-Dimethylphenyl, 2-Methyl-3-methoxyphenyl, 4-Chlorphenyl, 2,3-Dichlorp-
henyl, 2,3-Difluorphenyl, 2-Fluor-3-chlorphenyl, 2-Methyl-3-chlorphsnyl,
2-Methyl-3-bromphenyl, 2-Me- 65 .   thyl-3-fluorphenyl,
2-Ethyl-3-chlorphenyl, 2,3-Dimethyoxyphenyl, 2-Chlor-3-methylphenyl,
2-Brom-3-me- thylphenyl, 2-Fluor-3-methylphenyl, 2-Chlor-3-methoxyphenyl
oder 2,3-Dimethyl-5-isopropylphenyl. I IBM|| 111111 Hll H11  1X1" 1,  



EP 0 492 839 BI 5. Verfahren, wie in einem vorhergehenden Anspruch
beansprucht, wobei das Hydrazin Methylhydrazin oder ein Hydrazinhydrat ist.
9.-    6. Verfahren, wie in einem der Anspruch 1 bis 4 beansprucht, wobei
das Hydrazin ein Hydrazinsalz ist, 5      und ein Aquivalent Base,
vorzugsweise Kaliumcarbonat, Natruimacetat, Natriummethoxid, Natriumetho-
xid, Natriumhydroxid oder Triethylamin, und mehr bevorzugt Natriumhydroxid,
dem Reaktionsgemisch zugegeben wird, urn freies Hydrazin herzustellen. 7.
Verfahren, wie in Abspruch 6 beansprucht, wobei das Hydrazinsalz ein
Hydrazinhydrohalogenid, 10     vorzugsweise tert.Butylhydrazinhydrochlorid,
ist. 8. Verfahren, wie in einem vorhergehenden Anspruch beansprucht,
welches in elnem L6sungsmittel, vorzugsweise Methanol, Ethanol,
Isopropanol, Wasser, Xylol, Toluol, Methylenchlorid odor Ethylacetat, mehr
bevorzugt Xylol, Toluol oder Methylenchlorid, ausgeflhrt wird. 15 9.
Verfahren, wie in einem vorhergehenden Anspruch beansprucht, welches be!
elner Temperatur zwi- schen 10 * C und 100 IC, vorzugsweise zwischen 20 C
und 50 C, ausgefUhrt wird. Revendlcatlons !20 1. Procede pour pr~parer une
hydrazine monoacyl~e de formule 0 26 R-NHNH    Aryle qui consiste d faire
reagir une hydrazine de formule 30 R-NHNH2 ou le sel d'hydrazine ou
lPhydrate d'hydrazine correspondant avec une trichlorom6thylarylcetone de
formule 35 0 Aryle        CC13 dans laquelle: R est un groupe alkyle en
Cl-Cs; et le groupe aryle est (i) un groupe ph6nyle eventuellement
substitu6 avec un a trois substituants qui 46     peuvent 8tre identiques
ou differents et qui sont choisis parmi Los groupes halogdno, alkyle en
C1-Cs, alcoxy en Ci -Cs, halog6noalkyle en C, - C6 ou halogenoalcoxy en Ci
-Cs, ou (ii) un groupe naphtyle. 2. Procede selon la revendication 1, dans
lequel R est un groupe t-butyle ou methyle. 5o  3. Proc~d6 selon la
revendication 1 ou 2, dans lequel le groupe aryle est un
4-alkyl(Ci-Cs)phenyle, un 2,3-dialkyl(C -C6)ph~nyle, un
2-alkyl(Cj-Cs)-3-alcoxy(C1-C6) phdnyle, 4-halogenophenyle, un 2,3-diha-
log~nophbnyle, un 2-alkyl(C0-Cr )-3-halog6nophenyle, un
2,3-dialcoxy(C1-Cs)ph~nyle, un 2-halogeno-3- alkyl(C1 -C6)ph6nyle, un
2-halogeno-3-alcoxy(C, -Cs)ph6nyle ou un 2,3,5-trialkyl(C, -Cs )ph6nyle. 



55 4. Proc6d6 selon la revendication 3, dans lequel le groupe aryle est le
4-6thylph~nyle, le 4-mdthylph6ny- le, le 4-n-propylph~nyle, le
4-isopropylph~nyle, le 2,3-dimrthylph~nyle, le 2-methyl-3-m~thoxyph~nyle,
le 4-chloroph~nyle, le 2,3-dichloroph6nyle, le 2,3-difluoroph6nyle, le
2-fluoro-3-chlorophenyle, le 2- m~thyl-3-chlorophenyle, le
2-mdthyl-3-bromophdnyle, le 2-mrthyl-3-fluorophenyle, le 2-ethyl-3-chloro-
8                            I IiIIj III lIJ ! 1111! 1  !II    EP 0 492 839
BI phenyle, le 2,3-dim6thoxyph~nyle, le 2-chloro-3-m~thylphenyle, le
2-bromo-3-methylphdnyle, le 2- fluoro-3-m6thylphenyle, le
2-chloro-3-m~thoxyphdnyle ou le 2,3-dim6thyl-5-isopropylphenyle. 5. Proc6d6
selon l'une quelconque des revendications prdcedentes, dans lequel ladite
hydrazine est la s    5  m~thylhydrazine ou un hydrate d'hydrazine. 6.
Proodde selon l'une quelconque des revendications 1 a 4, dans lequel
I'hydrazine est un sal d'hydrazine, et un equivalent de base, de prdference
le carbonate de potassium, I'acetate de sodium, le m6thylate de sodium,
l'6thylate de sodium, I'hydroxyde de sodium ou la tri6thylamine, plus
particullbre- .10    ment, I'hydroxyde de sodium, est ajout6 au melange
rdactionnel pour produire de l'hydrazine libre. 7. Proc~d6 selon la
revendication 6, dans loquel ledit sel d'hydrazine est un hydrohalog6nure
d'hydrazine, de prefdrence le chlorhydrate de t-butylhydrazine. 15  8.
Proc~d4 selon l'une quelconque des revendications pr~cedentes, qui est
effectu6 dans un solvant, de prdference le m6thanol, I'6thanol,
I'isopropanol, I'eau, le xylbne, le tolubne, le chlorure de m~thylbne ou
l'acetate d'dthyle, plus particulibrement, le xylbne, le tolubne ou le
chlorure de m6thylbne. 9. Procdd6 solon l'une quelconque des revendications
pr~cedentes, qui est effectu6 a une temperature 20     comprise entre 10 *C
et 100 C, de pref6rence entre 20 C et 50* C. 25 30 35 >40 45 60 55 I
11111111I111111111 11I11 111111 9                     *   C   L  M   S   *


