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METHOD FOR MAKING AMIDES 

FIELD OF THE INVENTION 

[0001] The present invention relates to amides, more spe 
ci?cally a method of making butanamides in a neW process. 

BACKGROUND OF THE INVENTION 

[0002] Us. Pat. Nos. 4,153,679 and 4,226,988, hereby 
incorporated by reference, disclose the use of paramenthane 
and acyclic carboXamides as having a cooling effect on the 
skin and mucous membranes. These patents disclose the 
preparation and separation of the compounds through a 
three-step reaction sequence. The steps basically involve the 
hydrolysis of the compounds to an acid. The acid product is 
then reacted With thionyl chloride to form an acid chloride. 
The acid chloride is then reacted With an alkylamine to form 
carboXy amide 

[0003] While this reaction is suitable for preparing the 
carboXamides, the process does not lend itself to the manu 
facture of the desired product in a simple economical 
process. 

[0004] There is an ongoing need to provide the amides in 
high yield and in a simple, cost effective manner. 

SUMMARY OF THE INVENTION 

[0005] The invention a method for manufacturing amides 
of the formula 

0 

h . i /R W ereQis 
Q N R R 
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alkynyl(C3-C7)cycloalkyl, aryl, aralkyl, aryl(C1-C12)alkoXy, 
aryl(C2-C12)alkenyl, aryl(C2-C12) alkynyl, aryl(C3 
C7)cycloalkyl, aryloXy(C1-C12)alkyl, aryloXy(C2 
C12)alkynyl, aryloXy(C2-C12) alkenyl, aryl(C1 
C12)alkoXy(C3-C7)cycloalkyl, aryl(C2-C12)alkenyl(C3 
C7)cycloalkyl, aryl(C2-C12) alkynyl(C3-C7)cycloalkyl, 
aryl(C3-C7)cycloalkyl(C3-C7)cycloalkyl, (C3 
C7)cycloalkylaryl, aryl(C1-C4)alkyl(C3-C7)cycloalkyl, het 
erocyclic, aryl(C1-C4)alkylheterocyclic, aryl(C2-C4) alk 
enylheterocyclic, aryl(C2-C4)alkynylheterocyclic, 
heterocyclic (C1-C4)alkyl, and heterocyclic (C3 
C7)cycloalkyl, (C1-C6)alkylphosphinyl, (C1 
C6)alkylphosphonyl, (C1-C6)alkylphosphonate, (C1 
C6)alkylphosphite comprising: 
[0007] Providing a nitrile compound of Formula II 

(II) 

Q/\N Where Q is preferably of 

and Q can be as defined above 

[0008] and reacting the nitrile compound With the com 
pound of Formula III hereinbeloW: 

(III) 

OR 

[0009] Where R is de?ned above 

[0010] More speci?cally, the present invention is directed 
to the preparation of N,2,3-trimethyl-2-isoethyl-menthylbu 
tanamide by the reaction of dimethylsulfate and diisopro 
pylpropionylnitrile. Another embodiment of the invention is 
directed to the preparation of N-2,3-trimethyl-2-ethylbu 
tanamide by the reaction of menthyl nitrile With diethyl 
sulfate. 
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[0011] The present reaction provides yields of the amide in 
commercially acceptable yields, in a single reaction step. In 
a highly preferred embodiment, diol and triol esters are 
employed as a solvent Which has been found to increase 
reaction yields. These and other embodiments of the present 
invention Will become apparent upon referring to the fol 
loWing description of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0012] The present invention is based upon the discovery 
of a simple, efficient reaction to form the amide compounds 
recited herein. The preferred reaction products of the present 
invention are N-methyltrimethyl isopropyl butanamide and 
N-ethylmentyl carboxyamide. These amides are provided in 
a single reaction step by the reaction of a nitrile compound 
and a sulfate compound. 

[0013] Suitable nitrile materials of formula I include diiso 
propylpropionylnitrile, menthyl nitrile and the like. 

[0014] The nitrites of Formula I are reacted With a sulfate 
compound of formula II, preferably selected from the group 
selected from dimethyl sulfate and diethyl sulfate. 

[0015] The compounds of Formula I and II can be added 
in stoichiometric equal amounts. Preferably the level of 
dimethyl sulfate or diethyl sulfate is provided in stoichio 
metric excess so as to drive the reaction to higher yields of 
the resulting amide. 

[0016] The aforementioned (C1-C12)alkyl, (C1 
C12)alkoxy, (C2-C12)alkenyl, (C2-C12)alkynyl and (C3 
C7)cycloalkyl groups may be optionally substituted With up 
to three substituents selected from the group consisting of 
nitro, trihalomethyl and cyano. 

[0017] The term “alkyl” includes both branched and 
straight chain alkyl groups from 1 to 12 carbon atoms. 
Typical alkyl groups are methyl, ethyl, n-propyl, isopropyl, 
n-butyl, sec-butyl, isobutyl, t-butyl, n-pentyl, isopentyl, 
n-hexyl, n-heptyl, isooctyl, nonyl, decyl, undecyl, dodecyl 
and the like. The term “haloalkyl” refers to an alkyl group 
substituted With 1 to 3 halogens. 

[0018] The term “alkoxy” includes both branched and 
straight chain alkyl groups from 1 to 12 carbon atoms 
containing at least one oxygen atom. Typical alkoxy groups 
are methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, sec 
butoxy, isobutoxyl, t-butoxy, n-pentoxy, isopentoxy, n-hex 
oxy, n-heptoxy and the like. The term “haloalkoxy” refers to 
an alkoxy group substituted With 1 to 3 halogens. 

[0019] The term “alkenyl” refers to an ethylenically unsat 
urated hydrocarbon group, straight or branched, having a 
chain length of 2 to 12 carbon atoms and 1 to 2 ethylenic 
bonds. The term “haloalkenyl” refers to an alkenyl group 
substituted With 1 to 3 halogen atoms. 

[0020] The term “alkynyl” refers to an unsaturated hydro 
carbon group, straight or branched, having a chain length of 
2 to 12 carbon atoms and 1 to 2 acetylenic bonds. The term 
“halokynyl” refers to an alkynyl group substituted With 1 to 
3 halogens. 

[0021] The term “cycloalkyl” refers to a saturated ring 
system having 3 to 7 carbon atoms. 
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[0022] The term “aryl” includes phenyl or napthyl, Which 
may be substituted With up to three substituents indepen 
dently selected from the group consisting of halogen, cyano, 
nitro, phenyl, phenoxy, (C1-C6)alkyl, (C1-C4)alkylthio, (C1 
C4)alkylsulfoxide, (C1-C6)alkoxy, and halo (C1-C4) alkyl. 

[0023] Typical aryl substituents include, but are not lim 
ited to, 4-chlorophenyl, 4-?uorophenyl, 4-bromophenyl, 
2-methoxyphenyl, 2-methylphenyl, 3-methylphenyl, 4-me 
thylphenyl, 2,4-dibromophenyl, 3,5-di?uorophenyl, 2,4,6 
trichlorophenyl, 4-methoxyphenyl, 2-chloronapthyl, 2,4 
dimethoxyphenyl, 4-(tri?uoromethyl)phenyl and 2-iodo-4 
methylphenyl. 

[0024] The term “heterocyclic” refers to a substituted or 
unsubstituted 5 to 6 membered unsaturated ring containing 
one, tWo or three heteroatoms, preferably one or tWo het 
eroatoms independently selected from oxygen, nitrogen and 
sulfur, or to a bicyclic unsaturated ring system containing up 
to 10 atoms including one heteroatom selected from oxygen, 
nitrogen and sulfur. Examples of heterocycles include, but 
are not limited to, 2-, 3-, or 4-pyridinyl, pyraZinyl, 2-, 4-, or 
S-pyrimidinyl, pyridaZinyl, triaZolyl, imidaZolyl, 2- or 
3-thienyl, 2- or 3-furyl, pyrrolyl, oxaZolyl, isoxaZolyl, thia 
Zolyl, isothiaZolyl, oxadiaZolyl, thiadiaZolyl, quinolyl and 
isoquinolyl. The heterocyclic ring may be optionally sub 
stituted With up to tWo substituents independently selected 
from (C1-C2) alkyl, halogen, cyano, nitro and trihalomethyl. 

[0025] The term “aralkyl” is used to describe a group 
Wherein the alkyl chain is from 1 to 10 carbon atoms and can 
be branched or straight chain, preferably a straight chain, 
With the aryl portion, as de?ned above, forming a terminal 
portion of the aralkyl moiety. Typical aralkyl moieties are 
optionally substituted benZyl, phenethyl, phenpropyl and 
phenbutyl moieties. Typical benZyl moieties are 2-chlo 
robenZyl, 3-chlorobenZyl, 4-chlorobenZyl, 2-?uorobenZyl, 
3-?uorobenZyl, 4-?uorobenZyl, 4-tri?uoromethylbenZyl, 
2,4-dichlorobenZyl, 2,4-dibromobenZyl, 2-methylbenZyl, 
3-methylbenZyl and 4-methylbenZyl. Typical phenethyl 
moieties are 2-(chlorophenyl)ethyl, 2-(3-chlorophenyl) 
ethyl, 2-(4-chlorophenyl)ethyl, 2-(2-?uorophenyl)ethyl, 
2-(3-?uorophenyl)ethyl, 2-(4-?uorophenyl)ethyl, 2-(2-me 
thylphenyl)ethyl, 2-(3-phenyl)ethyl, 2-(4-methylphenyl) 
ethyl, 2-(4-tri?uoromethylphenyl)ethyl, 2-(2methoxyphe 
nyl)ethyl, 2-(3-methoxyphenyl) ethyl, 2-(4-methoxyphenyl) 
ethyl, 2-(2,4-dichlorophenyl)ethyl, 2-(3,5-dimethoxyphe 
nyl)ethyl. Typical phenpropyl moieties are 3-phenylpropyl, 
3-(2-chlorophenyl)propyl, 3-(3-chlorophenyl)propyl, 3-(4 
chlorophenyl)propyl, 3-(2,4-dichlorophenyl)propyl, 3-(2 
?uorophenyl)propyl, 3-(3-?uorophenyl) propyl, 3-(4-?uo 
rophenyl)propyl, 3-(2-methylphenyl)propyl, 3-(3 
methylphenyl)propyl, 3-(4-methylphenyl)ethyl, 3-(2 
methoxyphenyl)propyl, 3-(3-methoxyphenyl)propyl, 3-(4 
methoxyphenyl) propyl, 3-(4-tri?uoromethylphenyl) propyl, 
3-(2,4-dichlorophenyl)propyl and 3-3,5-dimethoxyphenyl) 
propyl. 

[0026] Typical phenbutyl moieties include 4-phenylbutyl, 
4-(2-chlorophenyl)butyl, 4-(3-chlorophenyl) butyl, 4-(4 
chlorophenyl)butyl, 4-(2-?uorophenyl)butyl, 4-(3-?uo 
rophenyl)butyl, 4-(4-?uorophenyl) butyl, 4-(2-methylphe 
nyl)butyl, 4-(3-methylphenyl)butyl, 4-(4 
methylphenyl)butyl, 4-(2,4-dichlorophenyl)butyl, 4-(2 
methoxyphenyl)butyl, 4-(3-methoxyphenyl)butyl and 4-(4 
methoxyphenyl) butyl. 
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[0027] Halogen or halo is meant to include iodo, ?uoro, 
bromo and chloro moieties. 

[0028] The reaction temperature is from about 120 to 
about 165° C.; preferably from about 130 to about 155 and 
most preferably from 135 to about 150° C. 

[0029] In a preferred embodiment of the present invention, 
a solvent system is employed. The Solvent is selected from 
various diol and triol esters and miXtures of these materials. 
The diol esters have the structure of Formula IV 

(IV) 
0 

RZJkOA/OYO 
R2 

[0030] And triol esters of the structure presented in For 
mula V 

(V) 

[0031] Where R2 is H or (C1-C18)alkyl; and R3 is H or 
(C1-C18)alkyl. 
[0032] Suitable solvent materials include triacetin, propy 
lene glycol acetate, ethylene glycol acetate, 1,2,6-heXan 
etriol acetate and the like. Preferably the molar ratio of 
solvent to nitrile is greater than about 1.25/1; preferably 
greater than 1.5/1 and most preferably greater than 1.75/1. 
For example, a preferred the level of triacetin is 1.5 times the 
stoichiometric level of diisopropylpropionitrile provided in 
a reaction With dimethyl sulfate. 

[0033] The present invention is sufficient to provide yields 
of greater than 50 mole % based upon the level of nitrile 
present. Yields of greater than about 60 mole percent and 
preferably greater that about 70 mole percent are also 
possible With the present reaction. 

[0034] It has surprisingly been found that the incorpora 
tion of the mono, diol and triol esters as the solvent alloWs 
for higher yields and better reaction times. Reactions con 
ducted Without the diol or triol ester solvent provided much 
loWer yields and much longer reaction times. The invention 
Will noW be illustrated by the folloWing eXample. 

EXAMPLE 1 

Preparation of Trimethyl Isopropyl Butanamide 

[0035] Diisopropylproprionitrile (200 grams) and triacetin 
(1000 grams) Were charged to a 5 liter reaction reactor 
equipped With a mechanical stirrer, condenser, and heating 
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mantle. The reactor contents are heated to 145 C. Dimethyl 
sulfate (344 grams) is fed into the reactor While recovering 
methyl acetate. The batch is alloWed to continue until no 
more methyl acetate is recovered. The approXimate reaction 
time Was about 5 hours. 

[0036] The contents of the reactor Were then alloWed to 
cool to room temperature and ethyl acetate is added to 
reduce the viscosity of the product. The batch is then 
decomped into 25% caustic. The crude is Washed tWice With 
salt Water. The crude is then distilled. 

[0037] This procedure yielded approximately 70% mole/ 
mole based on the charged amount of diisopropylproprioni 
trile. 

What is claimed is: 
1. A method for producing an amide of the formula The 

invention a method for manufacturing amides of the formula 

(I) 
o R 

i /R Where Q is )\ 
Q N R R 

Comprising reacting a nitrile of Formula II 

<11) 

Q N Where Q is or 

and reacting said compound With a compound of Formula 
III. 

(III) 

OR 

Where R is de?ned above independently selected from 
hydrogen, (C1-C12)alkyl, (C1-C12)alkoXy, halo(C1 
C12)alkyl, halo(C1-C12)alkoXy, (C2-C12)alkenyl, halo(C2 
C12)alkenyl, (C2-C12)alkynyl, halo(C2-C12)alkynyl, (C1 
C12)alkoXy(C1-C12)alkyl, (C1-C12)alkoXy(C2-C12)alkenyl, 
(C1-C12)alkoXy(C2-C12)alkynyl, (C2-C12)alkenyl(C1 
C12)a1kOXy> (C2'C12)a1kyny1(C1'C12)a1kOXy> (C2' 
C12)alkynyl(C2-C12)alkenyl, (C2-C12)alkenyl(C2 
C12)alkynyl, (C3-C7)cycloalkyl, halo(C3-C7)cycloalkyl, 
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alkynyl(C3-C7)cycloalkyl, aryl, aralkyl, aryl(C1-C12)alkoXy, 
aryl(C2-C12)alkenyl, aryl(C2-C12) alkynyl, aryl(C3 
C7)cycloalkyl, aryloXy(C1-C12)alkyl, aryloXy(C2 
C12)alkynyl, aryloXy(C2-C12) alkenyl, aryl(C1 
C12)alkoXy(C3-C7)cycloalkyl, aryl(C2-C12)alkenyl(C3 
C7)cycloalkyl, aryl(C2-C12) alkynyl(C3-C7)cycloalkyl, 
aryl(C3-C7)cycloalkyl(C3-C7)cycloalkyl, (C3 
C7)cycloalkylaryl, aryl(C1-C4)alkyl(C3-C7)cycloalkyl, het 
erocyclic, aryl(C1-C4)alkylheterocyclic, aryl(C2-C4) alk 
enylheterocyclic, aryl(C2-C4)alkynylheterocyclic, 
heterocyclic (C1-C4)alkyl, and heterocyclic (C3 
C7)cyclo alkyl, (C 1-C6) alkylphosphinyl, (C 1 - 
C6)alkylphosphonyl, (C 1-C6) alkylphosphonate, (C 1 - 
C6)alkylphosphite. 

2. The method of claim 1 wherein a solvent is employed. 
3. The method of claim 2 Wherein the solvent is selected 

from diol esters, triol esters and mixtures thereof. 
4. The method of claim 3 Wherein the solvent is selected 

from a diol ester has a structure of Formula IV: 
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(IV) 
0 

R2)i\O/\/O\(O 
R2 

And triols of the structure presented in Formula V 

(V) 

Y 
R3 

Where R2 is selected from H and (C1-C15)alkyl; 

and R3 is selected from H and (C1-C18)alkyl. 
5. The method of claim 1 Wherein the sulfate is dimethyl 

sulfate. 
6. The method of claim 6 Wherein the nitrile is diisopr 

pionylnitrile. 
7. The method of claim 6 Wherein the amide is trimeth 

ylisopropylbutanamide. 
8. The method of claim 1 Wherein the yield is greater than 

about 50 mole percent. 
9. The method of claim 4 Wherein the solvent is selected 

from the group consisting of triacetin, propylene glycol 
acetate, ethylene glycol acetate, and 1,2,6-heXanetriol 
acetate. 

10. The method of claim 1 Wherein Q is selected from the 
group consisting of 


