
BENZOTHIAZOLE AND BENZOXAZOLE DERIVATIVES AND METHODS OF USE BACKGROUND OF
THE INVENTION Technical Field The invention relates to heterocyclic
compounds such as benzothiazole and benzooxazole derivatives, compositions
comprising such compounds, methods for making the compounds, and methods of
treating conditions and disorders using such compounds and compositions.
Description of Related Technology Histamine is a well-known modulator of
neuronal activity. At least four types of histamine receptors have been
reported in the literature, typically referred to as histamine- 1,
histamine-2, histamine-3, and histamine-4. The class of histamine receptor
known as histamine-3 receptors is believed to play a role in
neurotransmission in the central nervous system. The histamine-3 (H3)
receptor was first characterized pharmacologically on histaminergic nerve
terminals (Nature, 302:832-837 (1983)), where it regulates the release of
neurotransmitters in both the central nervous system and peripheral organs,
particularly the lungs, cardiovascular system and gastrointestinal tract.
H3 receptors are thought to be disposed presynaptically on histaminergic
nerve endings, and also on neurons possessing other activity, such as
adrenergic, cholinergic, serotoninergic, and dopaminergic activity. The
existence of H3 receptors has been confirmed by the development of
selective H3 receptor agonists and antagonists ((Nature, 327:1 17-123
(1987); Leurs and Timmerman, ed. "The History of H3 Receptor: a Target for
New Drugs," Elsevier (1998)). The activity at the H3 receptors can be
modified or regulated by the administration of H3 receptor ligands. The
ligands can demonstrate antagonist, inverse agonist, agonist, or partial
agonist activity. For example, H3 receptors have been linked to conditions
anddisorders related to memory and cognition processes, neurological
processes, cardiovascular function, and regulation of blood sugar, among
other systemic activities. Although various classes of compounds
demonstrating H3 receptor-modulating activity exist, it would be beneficial
to provide additional compounds demonstrating activity at the H3 receptors
that can be incorporated into pharmaceutical compositions useful for
therapeutic methods. SUMMARY OF THE INVENTION The invention is directed to
benzothiazoles and benzooxazoles and, more particularly,
2-diamino-benzothiazole and 2-diamino-benzooxazole derivatives having a
compound of formula (I): I or a pharmaceutically acceptable salt, ester,
amide, or radiolabeled form thereof, wherein: Z is an atom selected from
sulfur and oxygen; n is an integer from 0 to 2; p is an integer from 0 to
1; one of Ri and R is hydrogen, acyl, alkenyl, alkoxy, alkoxyalkoxy,
alkoxyalkyl, alkoxycarbonyl, alkoxyimino, alkoxysulfonyl, alkyl,
alkylcarbonyl, alkylsulfonyl, alkylthio, alkynyl, amido, carboxy, cyano,
cycloalkyl, fluoroalkoxy, haloalkoxy, haloalkyl, halogen, hydroxy,
hydroxyalkoxy, hydroxyalkyl, -NR AR B, (NRARb)carbonyl-, -SO N(RMa)(Ri4b),
-N(Ri4a)SO2(Ri4b), group of the formula -L-R 6, or a group of the formula -
L2a-R6a-L2b-R6b; the other of Ri and R2 is selected from hydrogen, chloro,
cyano, alkoxy, alkoxyalkyl, alkyl, alkylthio, cycloalkyl, fluoro,
fluoroalkyl, fluoroalkoxy, hydroxyalkoxy, -SO 2N(Ri4a)(Ri4b), and
-N(Ri4a)SO 2(Ri 4b); R3a and R3b are each independently selected from
hydrogen, cyano, halogen, alkyl, cycloalkyl, fluoroalkyl, alkoxy,
alkoxyalkyl, fluoroalkoxy, alkylthio,-SO 2N(Ri4a)(Ri4b), and -N(Ri 4a)SO
2(Ri 4b); R4 and R5 are each independently selected from alkyl,
fluoroalkyl, hydroxyalkyl, alkoxyalkyl, and cycloalkyl; or R4 and R5 taken
together with the nitrogen atom to which each is attached form a
non-aromatic ring of the formula: ) or ) ; R7, R8, R9, and Ri0 at each
occurrence are each independently selected from hydrogen, hydroxyalkyl,
fluoroalkyl, cycloalkyl, and alkyl; R1 1, R12, Ri3, and R14 are each
independently selected from hydrogen, hydroxyalkyl, alkyl, and fluoroalkyl;
Rx and Ry at each occurrence are independently selected from the group
consisting of hydrogen, hydroxy, hydroxyalkyl, alkyl, alkoxy, alkylamino,
fluoro, and dialkylamino; Q is selected from O and S; m is an integer from
1 to 5; R is selected from aryl, a 5- to 6-membered heteroaryl ring, an 8-
to 12-membered 



bicyclic heteroaryl ring, and a 4- to 12-membered heterocyclic ring when L
is a bond, -O-, alkylene, -C(=O)-, -S-, -SO2N(Ri 411)-, -N(Ri 4a)SO 2 -,
-C(O)N(Ri 4a)-, -N(R Ma)C(O)-, or -N(R 15)-; or R is bromo when L is a
bond; R a is selected from a divalent 5- to 6-membered heteroaryl ring, a
divalent cyanophenyl, a divalent 8- to 12-membered bicyclic heteroaryl
ring, and a divalent 4- to 12- membered heterocyclic ring; R b is selected
from hydrogen, a 5- to 6-membered heteroaryl ring, an aryl ring, an 8- to
12-membered bicyclic heteroaryl ring, and a 4- to 12-membered heterocyclic
ring; L, L2a, and L2b are each independently selected from a bond, -O-,
alkylene, -C(=O)-, -S-, -SO2N(Ri 411)-, -N(Ri 4a)SO2_-, -C(O)N(R Ma)-,
-N(Ri 4a)C(O)-, and -N(Ri 5)-; Ri4a and Ri4b are each independently
selected at each occurrence from hydrogen, alkyl, and cycloalkyl;Ri5 is
selected from hydrogen, alkyl, acyl, alkoxycarbonyl and (Ri4a)(Ri4b)NC(O)-;
Ri a, Rieb, R a, R b, R18a, Risb, Ri9a, and R19b are independently selected
at each occurrence from hydrogen and lower alkyl; and RA and RB are
independently selected from hydrogen, alkyl, haloalkyl, alkoxycarbonyl,
cycloalkyl, hydroxyalkyl, and formyl. Another aspect of the invention
relates to pharmaceutical compositions comprising compounds of the
invention. Such compositions can be administered in accordance with a
method of the invention, typically as part of a therapeutic regimen for
treatment or prevention of conditions and disorders related to H3receptor
activity. Yet another aspect of the invention relates to a method of
selectively modulating H3 receptor activity. The method is useful for
treating, or preventing conditions and disorders related to H3 receptor
modulation in mammals. More particularly, the method is useful for treating
or preventing conditions and disorders related to memory and cognition
processes, neurological processes, cardiovascular function, and body
weight. Accordingly, the compounds and compositions of the invention are
useful as a medicament for treating or preventing H3 receptor modulated
disease. Yet another aspect of the invention relates to radiolabeled
pharmaceutical compositions useful as a radioligand. Radiolabeled forms of
compounds of formula (I) can be provided as compositions of the invention
and administered in accordance with a method of the invention, typically
for assessing or diagnosing conditions and disorders related to H3 receptor
activity, for example in medical imaging. More particularly,
positron-emitting isotopes of compounds of the invention may be used for
medical imaging in PET (positron emitting tomography), wherein the
localization of histamine H3 receptors, and the extent to which these
receptors are occupied by ligands, can be determined. In this use, the
compounds of the invention possess at least one atom of a positron-emitting
isotope selected from 11C, 18F, 15O, and 13N. Compounds of the invention
may also incorporate isotopes that useful for sPECT imaging, for example
123I . The compounds, compositions comprising the compounds, methods for
making the compounds, methods for treating or preventing conditions and
disorders by administering the compounds, radiolabeled forms of the
compounds, and compositions containing radiolabeled forms of the compounds
are further described herein.DETAILED DESCRIPTION OF THE INVENTION
Definition of Terms Certain terms as used in the specification are intended
to refer to the following definitions, as detailed below. The term "acyl"
as used herein means an alkyl group, as defined herein, appended to the
parent molecular moiety through a carbonyl group, as defined herein.
Representative examples of acyl include, but are not limited to, acetyl,
1-oxopropyl, 2,2-dimethyl-loxopropyl, 1-oxobutyl, and 1-oxopentyl. The term
"acyloxy" as used herein means an acyl group, as defined herein, appended
to the parent molecular moiety through an oxygen atom. Representative
examples of acyloxy include, but are not limited to, acetyloxy,
propionyloxy, and isobutyryloxy. The term "alkenyl" as used herein means a
straight or branched chain hydrocarbon containing from 2 to 10 carbons, and
preferably 2, 3, 4, 5, or 6 carbons, and containing at least one
carbon-carbon double bond. Representative examples of alkenyl include, but
are not limited to, ethenyl, 2-propenyl, 2-methyl-2-propenyl, 3-butenyl,
4-pentenyl, 5-hexenyl, 2- heptenyl, 2-methyl-l-heptenyl, and 3-decenyl. The
term "alkoxy" as used herein means an alkyl group, as defined herein,
appended to the parent molecular moiety through an oxygen atom.
Representative examples of alkoxy include, but are not limited to, methoxy,
ethoxy, propoxy, 2-propoxy, butoxy, tert-butoxy, pentyloxy, and hexyloxy.
The term "alkoxyalkoxy" as used herein means an alkoxy group, as defined
herein, 



appended to the parent molecular moiety through another alkoxy group, as
defined herein. Representative examples of alkoxyalkoxy include, but are
not limited to, tert-butoxymethoxy, 2-ethoxyethoxy, 2-methoxyethoxy, and
methoxymethoxy. The term "alkoxyalkyl" as used herein means an alkoxy
group, as defined herein, appended to the parent molecular moiety through
an alkyl group, as defined herein. Representative examples of alkoxyalkyl
include, but are not limited to, tert-butoxymethyl, 2- ethoxyethyl,
2-methoxyethyl, and methoxymethyl. The term "alkoxycarbonyl" as used herein
means an alkoxy group, as defined herein, appended to the parent molecular
moiety through a carbonyl group, as defined herein. Representative examples
of alkoxycarbonyl include, but are not limited to, methoxycarbonyl,
ethoxycarbonyl, isopropoxycarbonyl, and tert-butoxycarbonyl.The term
"alkoxyimino" as used herein means an alkoxy group, as defined herein,
appended to the parent molecular moiety through an imino group, as defined
herein. Representative examples of alkoxyimino include, but are not limited
to, ethoxy(imino)methyl and methoxy(imino)methyl. The term "alkoxysulfonyl"
as used herein means an alkoxy group, as defined herein, appended to the
parent molecular moiety through a sulfonyl group, as defined herein.
Representative examples of alkoxysulfonyl include, but are not limited to,
methoxysulfonyl, ethoxysulfonyl, and propoxy sulfonyl. The term "alkyl" as
used herein means a straight or branched chain hydrocarbon containing from
1 to 10 carbon atoms, and preferably 1, 2, 3, 4, 5, or 6 carbons.
Representative examples of alkyl include, but are not limited to, methyl,
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, iso-butyl, tert-butyl,
n-pentyl, isopentyl, neopentyl, n-hexyl, 3- methylhexyl,
2,2-dimethylpentyl, 2,3-dimethylpentyl, n-heptyl, n-octyl, n-nonyl, and
n-decyl. Each of the carbon atoms of the alkyl group is substituted with
hydrogen or with 0, 1, or 2 substituents selected from acyl, acyloxy,
alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxyimino,
alkoxysulfonyl, alkylcarbonyl, alkylsulfonyl, amido, carboxy, cyano,
cycloalkyl, fluoroalkoxy, formyl, haloalkoxy, haloalkyl, halogen, hydroxy,
hydroxyalkyl, mercapto, nitro, oxo, alkylthio, -NR ARB, (NRARb)carbonyl-,
and (NRARB)sulfonyl. The term "alkylene" means a divalent group derived
from a straight or branched chain hydrocarbon of from 1 to 10 carbon atoms.
Representative examples of alkylene include, but are not limited to, -CH2-,
-CH(CH3)-, -C(CHs)2-, -CH2CH2-, -CH2CH2CH2-, -CH2CH2CH2CH2-, and
-CH2CH(CH3)CH2- . The term "alkylamino" as used herein means an alkyl
group, as defined herein, appended to the parent molecular moiety through a
NH group. Representative examples of alkylamino include, but are not
limited to, methylamino, ethylamino, isopropylamino, and butylamino. The
term "alkylcarbonyl" as used herein means an alkyl group, as defined
herein, appended to the parent molecular moiety through a carbonyl group,
as defined herein. Representative examples of alkylcarbonyl include, but
are not limited to, methylcarbonyl, ethylcarbonyl, isopropylcarbonyl,
n-propylcarbonyl, and the like. The term "alkylsulfonyl" as used herein
means an alkyl group, as defined herein, appended to the parent molecular
moiety through a sulfonyl group, as defined herein. Representative examples
of alkylsulfonyl include, but are not limited to, methylsulfonyl and
ethylsulfonyl.The term "alkylthio" as used herein, means an alkyl group, as
defined herein, appended to the parent molecular moiety through a sulfur
atom. Representative examples of alkylthio include, but are not limited,
methylthio, ethylthio, tert-butylthio, and hexylthio. The term "alkynyl" as
used herein means a straight or branched chain hydrocarbon group containing
from 2 to 10 carbon atoms, and preferably 2, 3, 4, or 5 carbons, and
containing at least one carbon-carbon triple bond. Representative examples
of alkynyl include, but are not limited to, acetylenyl, 1-propynyl,
2-propynyl, 3-butynyl, 2-pentynyl, and 1-butynyl. The term "amido" as used
herein means an amino, alkylamino, haloalkylamino or dialkylamino group
appended to the parent molecular moiety through a carbonyl group, as
defined herein. Representative examples of amido include, but are not
limited to, aminocarbonyl, methylaminocarbonyl, dimethylaminocarbonyl,
ethylaminocarbonyl, isopropylaminocarbonyl, 2-fluoroethylaminocarbonyl, and
ethylmethylaminocarbonyl. The term "amino" as used herein means an -NH
group. The term "aryl," as used herein, means phenyl, a bicyclic aryl, or a
tricyclic aryl. The bicyclic aryl is attached to the parent molecular
moiety through any carbon atom contained within the bicyclic aryl.
Representative examples of the bicyclic aryl include, but are not limited
to, dihydroindenyl, indenyl, naphthyl, dihydronaphthalenyl, and
tetrahydronaphthalenyl. The tricyclic aryl is a tricyclic aryl ring system
such as anthracene or 



phenanthrene, a bicyclic aryl fused to a cycloalkyl, a bicyclic aryl fused
to a cycloalkenyl, or a bicyclic aryl fused to a phenyl. The tricyclic aryl
is attached to the parent molecular moiety through any carbon atom
contained within the tricyclic aryl. Representative examples of tricyclic
aryl ring include, but are not limited to, anthracenyl, phenanthrenyl,
azulenyl, dihydroanthracenyl, fluorenyl, and tetrahydrophenanthrenyl. The
carbon atoms of the aryl groups of this invention are substituted with
hydrogen or are optionally substituted with one or more substituents
independently selected from acyl, acyloxy, alkenyl, alkoxy, alkoxyalkoxy,
alkoxyalkyl, alkoxycarbonyl, alkoxyimino, alkoxysulfonyl, alkyl,
alkylcarbonyl, alkylsulfonyl, alkynyl, amido, carboxy, cyano, cycloalkyl,
fluoroalkoxy, formyl, haloalkoxy, haloalkyl, halogen, hydroxy,
hydroxyalkyl, mercapto, nitro, alkylthio, -NR ARB, (NRARB)carbonyl-,
-SO2N(Ri 4a)(Ri4b), and -N(Ri4a)SO2(Ri4b). Where the aryl group is a phenyl
group, the number of substituents is 0, 1, 2, 3, 4, or 5. Where the aryl
group is a bicyclic aryl, the number of substituents is 0, 1, 2, 3, 4, 5,
6, 7, 8, or 9. Where the aryl group is a tricyclic aryl, the number of
substituents is 0, 1, 2, 3, 4, 5, 6, 7, 8, or 9.The term "arylalkyl" as
used herein means an aryl group, as defined herein, appended to the parent
molecular moiety through an alkyl group, as defined herein. Representative
examples of arylalkyl include, but are not limited to, benzyl,
2-phenylethyl and 3- phenylpropyl. The term "carbonyl" as used herein means
a -C(=O)- group. The term "carboxy" as used herein means a -CO H group. The
term "cyano" as used herein means a -CN group, attached to the parent
molecular moiety through the carbon. The term "cyanophenyl" as used herein
means a -CN group appended to the parent molecular moiety through a phenyl
group, including, but not limited to, 4-cyanophenyl, 3- cyanophenyl, and
2-cyanophenyl. The term "cycloalkyl" as used herein means a saturated
cyclic hydrocarbon group containing from 3 to 8 carbons. Examples of
cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, and cyclooctyl. Each of the carbon atoms of the cycloalkyl
groups of the invention is substituted with 0, 1, or 2 substituents
selected from acyl, acyloxy, alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxyimino, alkoxysulfonyl, alkyl, alkylcarbonyl,
alkylsulfonyl, alkynyl, amido, carboxy, cyano, cycloalkyl, fluoroalkoxy,
formyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto,
nitro, alkylthio, -NR ARB, (NRARB)carbonyl-, -SO2N(Ri 4a)(Ri4b), and -N(Ri
4a)SO2(Ri4b). The term "cycloalkylcarbonyl" as used herein means a
cycloalkyl group, as defined herein, appended to the parent molecular
moiety through a carbonyl group, as defined herein. Representative examples
of cycloalkylcarbonyl include, but are not limited to, cyclopropylcarbonyl,
cyclopentylcarbonyl, cyclohexylcarbonyl, and cycloheptylcarbonyl. The term
"dialkylamino" as used herein means two independent alkyl groups, as
defined herein, appended to the parent molecular moiety through a nitrogen
atom. Representative examples of dialkylamino include, but are not limited
to, dimethylamino, diethylamino, ethylmethylamino, and butylmethylamino.
The term "fluoro" as used herein means -F. The term "fluoroalkyl" as used
herein means at least one fluoro group, as defined herein, appended to the
parent molecular moiety through an alkyl group, as defined herein.
Representative examples of fluoroalkyl include, but are not limited to,
fluoromethyl, difluoromethyl, trifluoromethyl, pentafluoroethyl, and
2,2,2-trifluoroethyl.The term "fluoroalkoxy" as used herein means at least
one fluoro group, as defined herein, appended to the parent molecular
moiety through an alkoxy group, as defined herein. Representative examples
of fluoroalkoxy include, but are not limited to, fluoromethoxy,
difluoromethoxy, trifluoromethoxy, pentafluoroethoxy, heptafluoropropyloxy,
and 2,2,2- trifluoroethoxy. The term "formyl" as used herein means a -C(O)H
group. The term "halo" or "halogen" as used herein means Cl, Br, I, or F.
The term "haloalkoxy" as used herein means at least one halogen, as defined
herein, appended to the parent molecular moiety through an alkoxy, as
defined herein. Representative examples of haloalkoxy include, but are not
limited to, 2-fluoroethoxy, trifluoromethoxy, and pentafluoroethoxy. The
term "haloalkyl" as used herein means at least one halogen, as defined
herein, appended to the parent molecular moiety through an alkyl group, as
defined herein. Representative examples of haloalkyl include, but are not
limited to, chloromethyl, 2- fluoroethyl, trifluoromethyl,
pentafluoroethyl, and 2-chloro-3-fluoropentyl. The term "heteroaryl", as
used herein, refers to an aromatic ring containing one or 



more heteroatoms independently selected from nitrogen, oxygen, or sulfur,
or a tautomer thereof. Such rings can be monocyclic or bicyclic as further
described herein. Heteroaryl rings are connected to the parent molecular
moiety, or to L, L2a, or L2b, wherein L, L2a, or L2b are defined in formula
(I), through a carbon or nitrogen atom. The terms "monocyclic heteroaryl"
or "5- or 6-membered heteroaryl ring", as used herein, refer to 5- or
6-membered aromatic rings containing 1, 2, 3, or 4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, or a tautomer
thereof. Examples of such rings include, but are not limited to, a ring
wherein one carbon is replaced with an O or S atom; one, two, or three N
atoms are arranged in a suitable manner to provide an aromatic ring; or a
ring wherein two carbon atoms in the ring are replaced with one O or S atom
and one N atom. Such rings can include, but are not limited to, a
six-membered aromatic ring wherein one to four of the ring carbon atoms are
replaced by nitrogen atoms, five-membered rings containing a sulfur,
oxygen, or nitrogen in the ring; five-membered rings containing one to four
nitrogen atoms; and five-membered rings containing an oxygen or sulfur and
one to three nitrogen atoms. Representative examples of 5- to 6-membered
heteroaryl rings include, but are not limited to, furyl, imidazolyl,
isoxazolyl, isothiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridinyl, pyrimidinyl, pyrrolyl, tetrazolyl,
[l,2,3]thiadiazolyl,[l,2,3]oxadiazolyl, thiazolyl, thienyl,
[l,2,3]triazinyl, [l,2,4]triazinyl, [l,3,5]triazinyl, [1,2,3]triazolyl,
[1,2,4]triazolyl. The term "bicyclic heteroaryl" or "8- to 12- membered
bicyclic heteroaryl ring", as used herein, refers to an 8-, 9-, 10-, 11-,
or 12-membered bicyclic aromatic ring containing at least 3 double bonds,
and wherein the atoms of the ring include one or more heteroatoms
independently selected from oxygen, sulfur, and nitrogen. Representative
examples of bicyclic heteroaryl rings include indolyl, benzothienyl,
benzofuranyl, indazolyl, benzimidazolyl, benzothiazolyl, benzoxazolyl or
benzooxazolyl, benzoisothiazolyl, benzoisoxazolyl, quinolinyl,
isoquinolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, pteridinyl,
purinyl, naphthyridinyl, cinnolinyl, thieno[2,3-J]imidazole,
1,5-dihydrobenzo[ b][l,4]diazepin-2-on-yl, and pyrrolopyrimidinyl.
Heteroaryl groups of the invention, whether monocyclic or bicyclic, may be
substituted with hydrogen, or optionally substituted with one or more
substituents independently selected from acyl, acyloxy, alkenyl, alkoxy,
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxyimino, alkoxysulfonyl,
alkyl, alkylcarbonyl, alkylsulfonyl, alkynyl, amido, carboxy, cyano,
cycloalkyl, fluoroalkoxy, formyl, haloalkoxy, haloalkyl, halogen, hydroxy,
hydroxyalkyl, mercapto, nitro, alkylthio, -NR ARB, (NRARb)carbonyl-, -Sq
2N(Ri4a)(Ri4b), and -N(Ri4a)Sq 2(Ri4b). Monocyclic heteroaryl or 5- or
6-membered heteroaryl rings are substituted with 0, 1, 2, 3, 4, or 5
substituents. Bicyclic heteroaryl or 8- to 12-membered bicyclic heteroaryl
rings are substituted with 0, 1, 2, 3, 4, 5, 6, 7, 8, or 9 substituents.
Heteroaryl groups of the present invention may be present as tautomers. The
terms "heterocyclic ring" and "heterocycle", as used herein, refer to a 4-
to 12- membered monocyclic or bicyclic ring containing one, two, three,
four, or five heteroatoms independently selected from the group consisting
of nitrogen, oxygen, and sulfur, and also containing either at least one
carbon atom attached to four other atoms or one carbon atom substituted
with an oxo group and attached to two other atoms. Four- and fve-membered
rings may have zero or one double bond. Six-membered rings may have zero,
one, or two double bonds. Seven- and eight-membered rings may have zero,
one, two or three double bonds. The non-aromatic heterocycle groups of the
invention can be attached through a carbon atom or a nitrogen atom. The
non-aromatic heterocycle groups may be present in tautomeric form.
Representative examples of nitrogen-containing heterocycles include, but
are not limited to, azepanyl, azetidinyl, aziridinyl, azocanyl,
dihydropyridazinyl, dihydropyridinyl, dihydropyrimidinyl, oxazolidinyl,
imidazolidinyl, morpholinyl, piperazinyl, piperidinyl, pyrrolidinyl,
pyrrolinyl, dihydrothiazolyl, dihydropyridinyl, andthiomorpholinyl.
Representative examples of non-nitrogen containing non-aromatic
heterocycles include, but are not limited to, dioxanyl, dithianyl,
tetrahydrofuryl, dihydropyranyl, tetrahydropyranyl, and [l,3]dioxolanyl .
The non-aromatic heterocycles of the invention are substituted with
hydrogen, or optionally substituted with 0, 1, 2, 3, 4, 5, 6, 7, 8, or 9
substituents independently selected from acyl, acyloxy, alkenyl, alkoxy,
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxyimino, alkoxysulfonyl,
alkyl, alkylcarbonyl, alkylsulfonyl, alkynyl, amido, carboxy, cyano,
cycloalkyl, fluoroalkoxy, formyl, haloalkoxy, haloalkyl, halogen, hydroxy,
hydroxyalkyl, mercapto, nitro, oxo, alkylthio, -NRARB, (NRARb)carbonyl, -SO
N(RMa)(Ri4b), and -N(Ri4a)SO 2(Ri4b). Additional representative examples of
heterocycles include, but are not limited to, azetidin-2-one, azepan-2-one,
isoindoline-l,3-dione, (Z)-lH-benzo[e][l,4]diazepin-5(4 H)- one,
pyridazin-3(2H)-one, pyridin-4(l H)-one, pyrimidin-2(l H)-one,
pyrimidine-2,4(l H,3H)- 



dione, pyrrolidin-2-one, benzo[<i]thiazol-2(3H)-one, pyridin-4(l H)-one,
imidazolidin-2-one, lH-imidazol-2(3H)-one, piperidin-2-one,
morpholin-2-one, morpholin-3-one, 3H-quinazolin- 4-one,
8-trifluoromethyl-3H-quinazolin-4-one, quinazoline-dione,
tetrahydropyrimidin- 2(l H)-one, thiadiazinone, oxadiazolone, oxadiazinone,
oxazolidin-2-one, and IHbenzo[< i]imidazol-2(3H)-one. The term "hydroxy" as
used herein means an -OH group. The term "hydroxyalkyl" as used herein
means at least one hydroxy group, as defined herein, appended to the parent
molecular moiety through an alkyl group, as defined herein. Representative
examples of hydroxyalkyl include, but are not limited to, hydroxymethyl, 2-
hydroxyethyl, 2-methyl-2-hydroxyethyl, 3-hydroxypropyl,
2,3-dihydroxypentyl, and 2-ethyl- 4-hydroxyheptyl. The term
"hydroxy-protecting group" means a substituent which protects hydroxyl
groups against undesirable reactions during synthetic procedures. Examples
of hydroxyprotecting groups include, but are not limited to, methoxymethyl,
benzyloxymethyl, 2- methoxyethoxymethyl, 2-(trimethylsilyl)ethoxymethyl,
benzyl, triphenylmethyl, 2,2,2- trichloroethyl, -butyl, trimethylsilyl,
-butyldimethylsilyl, -butyldiphenylsilyl, methylene acetal, acetonide
benzylidene acetal, cyclic ortho esters, methoxymethylene, cyclic
carbonates, and cyclic boronates. Hydroxy-protecting groups are appended
onto hydroxy groups by reaction of the compound that contains the hydroxy
group with a base, such as triethylamine, and a reagent selected from an
alkyl halide, alkyl triflate, trialkylsilyl halide, trialkylsilyl triflate,
aryldialkylsilyltriflate, or an alkylchloroformate, CH2I2, or
adihaloboronate ester, for example with methyliodide, benzyl iodide,
triethylsilyltriflate, acetyl chloride, benzylchloride, or
dimethylcarbonate. A protecting group also may be appended onto a hydroxy
group by reaction of the compound that contains the hydroxy group with acid
and an alkyl acetal. The term "imino" as defined herein means a -C(=NH)-
group. The term "mercapto" as used herein means a -SH group. The term
"(NRARB)alkyl" as used herein means an -NR ARB group, wherein RA and RB are
independently selected from hydrogen, alkyl, haloalkyl, alkoxycarbonyl,
cycloalkyl, hydroxyalkyl, and formyl, appended to the parent molecular
moiety through an alkyl group, as defined herein. Representative examples
of (NRARb)alkyl include, but are not limited to, 2-(methylamino)ethyl,
2-(dimethylamino)ethyl, 2-(amino)ethyl, 2-(ethylmethylamino)ethyl, and the
like. The term "(NRARB)carbonyl-" as used herein means an -NR ARB group, as
defined herein, appended to the parent molecular moiety through a carbonyl
group, as defined herein. Representative examples of (NRARb)carbonyl-
include, but are not limited to, aminocarbonyl, (methylamino)carbonyl,
(dimethylamino)carbonyl, (ethylmethylamino)carbonyl, ethylaminocarbonyl,
isopropylaminocarbonyl, 2-fluoroethylaminocarbonyl, 2-hydroxy-2-
methylpropylaminocarbonyl, and the like. The term "(NRARB)sulfonyl-" as
used herein means a -NR ARB group, as defined herein, appended to the
parent molecular moiety through a sulfonyl group, as defined herein.
Representative examples of (NRARB)sulfonyl- include, but are not limited
to, aminosulfonyl, (methylamino)sulfonyl, (dimethylamino)sulfonyl and
(ethylmethylamino)sulfonyl. The term M-N(Ri4a)Sq 2(Ri4b)" as used herein
means an amino group attached to the parent moiety to which is further
appended with an Ri4a group, wherein Ri4a is hydrogen, alkyl, or
cycloalkyl, and a SO group to which is appended an (R141,) group, wherein
Ri4b is hydrogen, alkyl, or cycloalkyl. Representative examples of -N(Ri
4a)Sq 2(Ri4b) include, but are not limited to, JV-methylmethanesulfonamide.
The term "-SO2N(Ri 4a)(Ri4b)" as used herein means a -N(R 14a)(R 14b)
group, wherein Ri4a and Ri4b are each independently hydrogen, alkyl, or
cycloalkyl, attached to a SO2 group, appended to the parent moiety through
the sulfonyl group. Representative examples of - SO2N(Ri4a)(Ri4b) include,
but are not limited to (dimethylamino)sulfonyl and JV-cyclohexyl-
JV-methylsulfony 1. The term "nitro" as used herein means a -NO group.The
term "nitrogen protecting group" as used herein means those groups intended
to protect a nitrogen atom against undesirable reactions during synthetic
procedures. Nitrogen protecting groups comprise carbamates, amides,
JV-benzyl derivatives, and imine derivatives. Preferred nitrogen protecting
groups are acetyl, benzoyl, benzyl, benzyloxycarbonyl (Cbz), formyl,
phenylsulfonyl, pivaloyl, tert-butoxycarbonyl (Boc), tert-butylacetyl,
trifluoroacetyl, and triphenylmethyl (trityl). Nitrogen-protecting groups
are appended onto primary or secondary amino groups by reacting the
compound that contains the amine group with base, such as triethylamine,
and a reagent selected from an alkyl halide, an alkyl triflate, a dialkyl
anhydride, for example as represented by an alkyl anhydride (alkyl-C=O)2q ,
an alkoxy anhydride, a diaryl anhydride, for example as represented by
(aryl-C=O)2q , an acyl halide, an 



alkylchloroformate, or an alkylsulfonylhalide, an arylsulfonylhalide, or
halo-CON(alkyl)2, for example acetylchloride, benzoylchloride,
benzylbromide, benzyloxycarbonylchloride, formylfluoride,
phenylsulfonylchloride, pivaloylchloride, trifluoroacetic anhydride, and
triphenylmethylchloride. The term "oxo" as used herein means (=0). The term
"sulfonyl" as used herein means a -S(O)2- group. As used herein, the term
"antagonist" encompasses and describes compounds that prevent receptor
activation by an H3 receptor agonist alone, such as histamine, and also
encompasses compounds known as "inverse agonists". Inverse agonists are
compounds that not only prevent receptor activation by an H3 receptor
agonist, such as histamine, but also inhibit intrinsic H3 receptor
activity. As used herein, the term "radiolabel" refers to a compound of the
invention in which at least one of the atoms is a radioactive atom or
radioactive isotope, wherein the radioactive atom or isotope spontaneously
emits gamma rays or energetic particles, for example alpha particles or
beta particles, or positrons. Examples of such radioactive atoms include,
but are not limited to, 3H (tritium), 14C, 1 1C, 15O, 18F, 35S, 123I, and
125I . Compounds of the Invention Compounds of the invention can have the
formula (I) as described in the Summary of the Invention. In compounds of
formula (I), n is an integer from 0 to 2 and p is an integer from 0 to 1.
Preferably, n is 1 or 2. Preferably, p is 0. Most preferably, n is 1 and p
is 0. Z is an atom selected from sulfur and oxygen.L is independently
selected from a bond, -O-, alkylene, -C(=O)-, -S-, -SO N(RMa)-, -N(R
1411)SO 2-, -C(0)N(Ri4a)-, -N(Ri4a)C(0)-, and -N(Ri 5)-. L is preferably a
bond. One of Ri and R in a compound of formula (I) is hydrogen, acyl,
acyloxy, alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl,
alkoxyimino, alkoxysulfonyl, alkyl, alkylcarbonyl, alkylsulfonyl, alkynyl,
amido, carboxy, cyano, cycloalkyl, fluoroalkoxy, haloalkoxy, haloalkyl,
halogen, hydroxy, hydroxyalkyl, mercapto, nitro, alkylthio, -NR AR B,
(NRARb)carbonyl-, -N(RA)alkylsulfonyl, (NRi 4aRi4b)sulfonyl-, or a group of
the formula -L-R 6 or - L2a-R6a-L2b-R6b- The other group represented by Ri
or R2 is hydrogen, cyano, halogen, alkyl, cycloalkyl, fluoroalkyl , alkoxy,
alkoxyalkyl, fluoroalkoxy, alkylthio, -SO2N(Ri4a)(Ri4b), or
-N(Ri4a)SO2(Ri4b), wherein Ri4a and Ri4b are each independently hydrogen,
alkyl, or cycloalkyl, and more preferably are hydrogen or alkyl,
particularly methyl. When Ri or R2 is not -L-R 6 or - L2a-R6a-L2b-R6b, the
preferred group is hydrogen. In one embodiment, Ri is -L-R or -
L2a-R6a-L2b-R6b and R2 is hydrogen, cyano, halogen, alkyl, cycloalkyl,
fluoroalkyl, alkoxy, alkoxyalkyl, and fluoroalkoxy. More preferably, Ri is
-L-R 6. In another embodiment, R2 is -L-R 6 or - L2a-R6a-L2b-R6b and Ri is
hydrogen, cyano, halogen, alkyl, cycloalkyl, fluoroalkyl, alkoxy,
alkoxyalkyl, and fluoroalkoxy. More preferably, R2 is -L-R 6. In one
embodiment, R6 is selected from aryl, a 5- to 6-membered heteroaryl ring,
an 8- to 12-membered bicyclic heteroaryl ring, and a 4- to 12-membered
heterocyclic ring when L is a bond, -O-, alkylene, -C(=O)-, -S-, -SO2N(Ri
4a)-, -N(Ri 4a)SO 2-, -C(O)N(Ri 4a)-, -N(Ri4a)C(O)-, or -N(Ri )-. In
another embodiment, R6 is bromo and L is a bond. In particular, R6 is
bromo, aryl, heteroaryl, or heterocycle. Preferably, R6 is phenyl,
optionally substituted with cyano. More preferably, R6 is heteroaryl or
heterocycle. Examples of suitable heteroaryl for R6 include, but are not
limited to, furyl, imidazolyl, isoxazolyl, isothiazolyl, oxazolyl,
pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl,
tetrazolyl, thiazolyl, thienyl, indolyl, benzothienyl, benzofuranyl,
indazolyl, benzimidazolyl, benzothiazolyl, benzoxazolyl, benzoisothiazolyl,
benzoisoxazolyl, quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl,
phthalazinyl, pteridinyl, purinyl, naphthyridinyl, cinnolinyl,
thieno[2,3-<i]imidazole, [l,2,3]thiadiazolyl, [l,2,3]oxadiazolyl,
[l,2,3]triazinyl, [l,2,4]triazinyl, [l,3,5]triazinyl, [l,2,3]triazolyl, and
[l,2,4]triazolyl and pyrrolopyrimidinyl. Preferred heteroaryl rings are,
for example, pyrimidinyl, pyridinyl, pyridazinyl, thiazolyl, and pyrazolyl.
Each of the heteroaryl rings is independently unsubstituted or substituted
with substituents as described herein, for example as in the Examples or
the Definitions.Examples of heterocyclic rings suitable for R include, but
are not limited to, azepanyl, azetidinyl, aziridinyl, azocanyl,
dihydropyridazinyl, dihydropyridinyl, dihydropyrimidinyl, morpholinyl,
piperazinyl, piperidinyl, pyrrolidinyl, pyrrolinyl, dihydrothiazolyl,
dihydropyridinyl, thiomorpholinyl, dioxanyl, dithianyl, tetrahydrofuryl,
dihydropyranyl, tetrahydropyranyl, [l,3]dioxolanyl, azetidin-2-onyl,
azepan-2-onyl, isoindolin-l,3-dionyl, (Z)-l H-benzo[e][l,4]diazepin-5(4
H)-onyl, pyridazin-3(2 H)-onyl, pyridin-2(l H)-onyl, pyrimidin-2(l H)-onyl,
pyrimidin-2,4(l H,3H)-dionyl, pyrrolidin-2-onyl, benzo[<i]thiazol-
2(3H)-onyl, pyridin-4(l H)-onyl, imidazolidin-2-onyl, lH-imidazol-2(3
H)-onyl, piperidin-2- 



onyl, tetrahydropyrimidin-2(l H)-onyl, [l,2,4]thiadiazolonyl,
[l,2,5]thiadiazolonyl, [l,3,4]thiadiazinonyl, [l,2,4]oxadiazolonyl,
[l,2,5]oxadiazolonyl, [l,3,4]oxadiazinonyl, oxazolidin-2-onyl,
quinazoline-4-onyl and lH-benzo[<i]imidazol-2(3H)-onyl. Preferred
heterocyclic rings are pyridazin-3(2 H)-onyl, pyrrolidin-2-onyl,
pyrrolidinyl, morpholinyl, quinazoline-4-onyl and oxazolidin-2-onyl. Each
of the heterocyclic rings is independently unsubstituted or substituted
with substituents as described herein, for example as in the Examples or
the Definitions. L2a and L2b are each independently selected from a bond,
-O-, alkylene, -C(=O)-, -S-, -SO2N(RMa)-, -N(Ri4a)SO2 -, -C(O)N(R Ma)-,
-N(Ri4a)C(O)-, and -N(Ri 5)-, wherein R14a, R14b, and Ri5are as described
for formula (I) in the Summary of the Invention. Preferably, L2a is a bond.
L2b also is preferred to be a bond. R3a and R3b are each independently
hydrogen, cyano, halogen, alkyl, cycloalkyl, fluoroalkyl, alkoxy,
alkoxyalkyl, fluoroalkoxy, alkylthio, -SO2N(Ri 4a)(Ri 4b), or
-N(Ri4a)SO2(Ri4b), wherein R14a, and Ri4b are as described for formula (I)
in the Summary of the Invention. R a and R3b are both preferred to be
hydrogen. In one embodiment, R4 and R are each independently alkyl,
fluoroalkyl, hydroxyalkyl, alkoxyalkyl, or cycloalkyl. In this embodiment,
R4 and R5 are preferably alkyl or hydroxyalkyl, and more particularly
methyl, ethyl, propyl, and hydroxyethyl. Groups selected for R4 and R need
not be the same. Alternatively, and more preferably, R4 and R are taken
together with the nitrogen atom to which each is attached form a
non-aromatic ring. The non-aromatic ring form can be any
nitrogen-containing non-aromatic ring. Examples of non-aromatic rings
suitable for the embodiment wherein R4 and R are taken together to form a
ring include, but are not limited to, non-aromatic rings having the
formulas:(a) or (b) ; wherein R7, R8, Rg, and Rio at each occurrence are
each independently selected from hydrogen, hydroxyalkyl, fluoroalkyl,
cycloalkyl, and alkyl; R1 1, Ri2, Ri3, and Ri are each independently
selected from hydrogen, hydroxyalkyl, alkyl, and fluoroalkyl; Rx and Ry at
each occurrence are independently selected from the group consisting of
hydrogen, hydroxy, hydroxyalkyl, alkyl, alkoxy, alkylamino, fluoro, and
dialkylamino; and Q is O or S. Preferred for R7, R8, Rg, and Rio is
hydrogen. Preferred for Rn, Ri2, R13, and R14 is hydrogen. Groups of
formula (a) are preferred for R4 and R5 when taken together to form a
nonaromatic ring. The preferred groups for R4 and R5 when taken together
with the nitrogen atom to which each is attached to form a group of formula
(a) are pyrrolidine, piperidine and azepane. Another embodiment of the
invention is compounds of the formula (II): (H) wherein R1, R , R3a, R3b,
R4, and R 5 are as described for compounds of formula (I). In one
embodiment, Ri is -L-R , R2 is hydrogen, R3a and R3b are both hydrogen, and
R4 and R 5 taken together form a non-aromatic ring. In another embodiment,
Ri is hydrogen, R2 is -L-R , R3a and R3b are both hydrogen, and R4 and R 5
taken together form a non-aromatic ring.Another embodiment of the invention
is compounds of the formula (III): wherein R1, R2, R3a, R3b, R4, and R 5
are as described for compounds of formula (I). In one embodiment, Ri is
-L-R 6, R is hydrogen, R3a and R3b are both hydrogen, and R and R 5 taken
together form a non-aromatic ring. In another embodiment, Ri is hydrogen,
R2 is -L-R 6, R3a and R3b are both hydrogen, and R4 and R5 taken together
form a non-aromatic ring. Another embodiment of the invention is compounds
of the formula (IV): wherein R1, R2, R3a, R3b, R4, and R 5 are as described
for compounds of formula (I). In one embodiment, Ri is -L-R 6, R2 is
hydrogen, R3a and R3b are both hydrogen, and R and R5 taken together form a
non-aromatic ring. In another embodiment, Ri is hydrogen, R2 is -L-R 6, R3a
and R3b are both hydrogen, and R4 and R 5 taken together form a
non-aromatic ring. Another embodiment of the invention is compounds of the
formula (V): wherein R1, R2, R3a, R3b, R4, and R 5 are as described for
compounds of formula (I). In one embodiment, Ri is -L-R 6, R2 is hydrogen,
R3a and R3b are both hydrogen, and R4 and R5 taken together form a
non-aromatic ring. In another embodiment, Ri is hydrogen, R2 is -L-R 6, R3a
and R3b are both hydrogen, and R4 and R 5 taken together form a
non-aromatic ring.Another embodiment of the invention is compounds of the
formula (VI): wherein R1, R2, R3a, R3b , R4, and R5 are as described for
compounds of formula (I). In one embodiment, Ri is -L-R , R is hydrogen, R
a and R3b are both hydrogen, and R and R taken together form a non-aromatic
ring. In another embodiment, Ri is hydrogen, R2 is -L-R , R3a and R3b are
both hydrogen, and R4 and R taken together form a non-aromatic ring. 



Another embodiment of the invention is compounds of the formula (VII):
(VII) wherein R1, R2, R3a, R3b, R4, and R are as described for compounds of
formula (I). In one embodiment, Ri is -L-R 6, R2 is hydrogen, R3a and R3b
are both hydrogen, and R4 and R5 taken together form a non-aromatic ring.
In another embodiment, Ri is hydrogen, R2 is -L-R , R3a and R3b are both
hydrogen, and R4 and R5 taken together form a non-aromatic ring. Suitable
groups for each position in compounds of formula (I), for example, R1, R2,
R a, R b, R4, and R5, and the integers represented by m, n, and p in all
embodiments, each can be determined independently of substitutions in other
positions of the compound. It is contemplated that a preferred group
represented by one variable, for example Ri is -LR wherein L is a defined
for Ri and R is heterocycle, can be incorporated into compounds of formula
(I) with a preferred group for another variable, for example wherein R4 and
R5 is a group of formula (a) as previously described from R4 and R5. One
embodiment contemplated as part of the invention includes, but is not
limited to, compounds of formula (I) wherein n is 1; p is 0; -NR4R5 is
piperidine; L is a bond; and R is a heterocycle.One embodiment contemplated
as part of the invention includes, but is not limited to, compounds of
formula (I) wherein n is 1; p is 0; -NR4R is pyrrolidine; L is a bond; and
R is a heterocycle. One embodiment contemplated as part of the invention
includes, but is not limited to, compounds of formula (I) wherein n is 2; p
is 0; -NR4R is azepane; L is a bond; and R is a heterocycle. Another
embodiment of preferred compounds are compounds of formula (I) wherein Ri
is -LR , L is a bond, and R is a structure of formula (c): (C) wherein X is
selected from oxygen, NR20, and CR21R22; q is an integer from 1 to 4; R20
is selected from hydrogen and lower alkyl; R21 and R22 are each
independently selected from hydrogen, hydroxy, alkoxy, lower alkyl and
lower haloalkyl; and all other variables are as defined for compounds of
formula (I). Another embodiment of the invention is compounds of the
formula (VIII), (VIII) or a pharmaceutically acceptable salt, ester, amide,
or radiolabeled form thereof, wherein R1, R2, R3a, R b, R4 , R5, R i a, R i
b, Ri7a, R b, R 1Sa, Risb, Ri9a, and Ri9b are as described for formula (I)
in the Summary of the Invention.Another embodiment of the invention is
compounds of the formula (IX): wherein R1, R , R3a, R3b, R4, and R 5 are as
described for compounds of formula (I). In one embodiment, Ri is
(NRARb)carbonyl-, R is hydrogen, R3a and R3b are both hydrogen, and R and
R5 taken together form a non-aromatic ring. In another embodiment, Ri is
hydrogen, R2 is (NRARb)carbonyl-, R3a and R3b are both hydrogen, and R4 and
R5 taken together form a non-aromatic ring. Another embodiment of the
invention is compounds of the formula (X): (X) wherein R1, R2, R3a, R3b,
R4, and R 5 are as described for compounds of formula (I). In one
embodiment, Ri is (NRARb)carbonyl- or alkoxycarbonyl, R2 is hydrogen, R3a
and R3b are both hydrogen, and R4 and R5 taken together form a non-aromatic
ring. In another embodiment, Ri is hydrogen, R2 is (NRARb)carbonyl- or
alkoxycarbonyl, R3a and R3b are both hydrogen, and R4 and R5 taken together
form a non-aromatic ring. Specific embodiments contemplated as part of the
invention also include, but are not limited to, compounds of formula (I),
as defined, for example: 6-(l -methyl- lH-pyrazol-4-yl)-2-(3-(piperidin- l
-yl)azetidin- l -yl)benzo[ i ]thiazole; 6-(l -methyl-
lH-pyrazol-4-yl)-2-(3-(pyrrolidin- l -yl)azetidin- l -yl)benzo[ i
]thiazole; 2-(3-(azepan- 1-yl)azetidin- 1-yl)-6-(l -methyl-
lH-pyrazol-4-yl)benzo[<i]thiazole; (R)-6-( 1-methyl- lH-pyrazol-4-yl)-2-(3
-(2-methylpyrrolidin- 1-yl)azetidin- 1- yl)benzo[J]thiazole; 6-(l -methyl-
lH-pyrazol-4-yl)-2-(3 -(2 -methylpiperidin-l-yl)azetidin-lyl)
benzo[J]thiazole;JV-ethyl-JV-methyl-1-(6-(I -methyl-
lH-pyrazol-4-yl)benzo[<i]thiazol-2-yl)azetidin-3- amine;
2-(ethyl(l-(6-(l-methyl-l H-pyrazol-4-yl)benzo[<i]thiazol-2-yl)azetidin-3-
yl)amino)ethanol; (5)-(l -(I -(6-(I -methyl-
lH-pyrazol-4-yl)benzo[<i]thiazol-2-yl)azetidin-3-yl)pyrrolidin-
2-yl)methanol; 6-bromo-2-(3-(piperidin- 1-yl)azetidin-
1-yl)benzo[<i]thiazole; (i )-6-bromo-2-(3-(2-methylpyrrolidin- l
-yl)azetidin-l -yl)benzo[i ]thiazole;
4-(2-((2i?,3'i?)-2-methyl-l,3'-bipyrrolidin-r-yl)benzo[<i]thiazol-6-yl)benz
onitrile; 



(R)-4-(2-(\ ,3'-bipyrrolidin- 1'-yl)benzo[<i]thiazol-6-yl)benzonitrile;
(i?)-4-(2-(3 -(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazol-6-yl)benzonitrile;
(i?)-6-bromo-2-(3-(piperidin-l-yl)pyrrolidin-l-yl)benzo[J]thiazole;
(i?)-6-(2-methoxypyrimidin-5 -yl)-2-(3 -(piperidin- 1-yl)pyrrolidin- 1-
yl)benzo[<i]thiazole; (R)-2-(3 -(piperidin- 1-yl)pyrrolidin-l
-yl)-6-(pyrimidin-5-yl)benzo[<i]thiazole; (R)-6-(1-methyl-
lH-pyrazol-4-yl)-2-(3 -(piperidin- 1-yl)pyrrolidin- 1- yl)benzo[J]thiazole;
(i?)-6-(2,6-dimethylpyridin-3-yl)-2-(3-(piperidin- 1-yl)pyrrolidin- 1-
yl)benzo[J]thiazole; (i?)-6-(6-methoxypyridin-3-yl)-2-(3 -(piperidin-
l-yl)pyrrolidin-l-yl)benzo[J]thiazole; (i?)-2-(2-(3 -(piperidin-
1-yl)pyrrolidin- 1-yl)benzo[ J]thiazol-6-yl)pyridazin-3(2 H)-one;
(i?)-3-(2-(3 -(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazol-6-yl)oxazolidin-2-one; ( S)-3-hydroxy- 1-(2-((R)-3
-(piperidin- 1-yl)pyrrolidin- 1-yl)benzo[<i]thiazol-6- yl)pyrrolidin-2-one;
4-(2-((3 )-3-(2-methylpiperidin- l -yl)pyrrolidin-l -yl)benzo[ i
]thiazol-6- yl)benzonitrile; (5)-4-(2-(3 -(piperidin-
l-yl)pyrrolidin-l-yl)benzo[J]thiazol-6-yl)benzonitrile; (
)-4-(2-(3-(azepan- l -yl)pyrrolidin-l -yl)benzo[i
]thiazol-6-yl)benzonitrile;
4-(2-((3'5)-2-methyl-l,3'-bipyrrolidin-r-yl)benzo[<i]thiazol-6-yl)benzonitr
ile; (5)-4-(2-(l,3'-bipyrrolidin-r-yl)benzo[J]thiazol-6-yl)benzonitrile;
4-(2-((25',3'5)-2-(hydroxymethyl)-l,3'-bipyrrolidin-r-yl)benzo[J]thiazol-6-
yl)benzonitrile; (5)-4-(2-(3 -(diethylamino)pyrrolidin- 1-yl)benzo
[J]thiazol-6-yl)benzonitrile; (5)-4-(2-(3 -(ethyl(methyl)amino)pyrrolidin-
1-yl)benzo [J]thiazol-6-yl)benzonitrile;(S)-4-(2-(3
-(isopropyl(methyl)amino)pyrrolidin- 1-yl)benzo [J]thiazol-6-
yl)benzonitrile; (5)-2-(l,3'-bipyrrolidin-r-yl)-6-bromobenzo[J]thiazole;
(^-l^l^l^'-bipyrrolidin-r-yObenzo^thiazol-o-yOpyridazin-SCl/fl-one;
(i?)-2-(3-(azetidin-l-yl)piperidin-l-yl)-6-bromobenzo[d]thiazole;
(i?)-6-bromo-2-(3 -(pyrrolidin- 1-yl)piperidin- 1-yl)benzo [J]thiazole;
(R)-2-( 1,3 '-bipiperidin- 1'-yl)-6-bromobenzo [djthiazole; (R)-4-(
1-(6-bromobenzo [<i]thiazol-2-yl)piperidin-3 -yl)morpholine;
(i?)-2-(3-(azepan- 1-yl)piperidin- 1-yl)-6-bromobenzo[d]thiazole;
(5)-2-(3-(azetidin- 1-yl)piperidin-l -yl)-6-bromobenzo[d]thiazole;
(5)-6-bromo-2-(3-(pyrrolidin-l-yl)piperidin-l-yl)benzo[J]thiazole; (S)-2-(\
,3'-bipiperidin- 1'-yl)-6-bromobenzo[ djthiazole; ( )-4-(l -(6-bromobenzo[
i ]thiazol-2-yl)piperidin-3-yl)morpholine; (5)-2-(3-(azepan-l
-yl)piperidin- 1-yl)-6-bromobenzo[<i]thiazole; 6-bromo-2-(4-(pyrrolidin-
1-yl)piperidin- 1-yl)benzo[</]thiazole; 2-(l ,4'-bipiperidin-
1'-yl)-6-bromobenzo[<i]thiazole;
(i?)-6-methoxy-2-(3-(piperidin-l-yl)pyrrolidin-l-yl)benzo[J]thiazole;
(i?)-2-(3-(piperidin- 1-yl)pyrrolidin-l -yl)benzo[J]thiazol-6-ol;
(i?)-6-(2-(3-(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazol-6-yloxyNicotinamide; (i?)-
-methyl-5-(2-(3-(piperidin- 1-yl)pyrrolidin- 1-yl)benzo[<i]thiazol-6-
yloxy)pyrazine-2-carboxamide; (i )-5-bromo-2-(3-(piperidin-l
-yl)pyrrolidin- l -yl)benzo[i ]thiazole; (i?)-2-(2-(3-(piperidin-
1-yl)pyrrolidin- 1-yl)benzo[<i]thiazol-5-yl)pyridazin-3(2 H)-one;
(7?)-ethyl 2-(3-(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazole-6-carboxylate; (i )-2-(3-(piperidin- l
-yl)pyrrolidin-l -yl)benzo[i ]thiazole-6-carboxylic acid;
(i?)-morpholino(2-(3 -(piperidin- 1-yl)pyrrolidin- 1-yl)benzo
[<i]thiazol-6-yl)methanone; (i?)-L/-methyl-2-(3-(piperidin-
1-yl)pyrrolidin- 1-yl)benzo[<i]thiazole-6-carboxamide;
((5)-3-hydroxypyrrolidin- 1-yl)(2-((i?)-3 -(piperidin- 1-yl)pyrrolidin- 1-
yl)benzo[<i]thiazol-6-yl)methanone; (i?)-L/-(2-hydroxy-2-methylpropyl)-2-(3
-(piperidin- 1-yl)pyrrolidin- 1- yl)benzo[<i]thiazole-6-carboxamide;
(i?)-L/-ethyl-L/-methyl-2-(3 -(piperidin- 1-yl)pyrrolidin- 1-yl)benzo
[J]thiazole-6- carboxamide;(i?)-L,L/-dimethyl-2-(3 -(piperidin-
1-yl)pyrrolidin- 1-yl)benzo [J]thiazole-6- carboxamide;
(7?)-L/-ethyl-2-(3-(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazole-6-carboxamide; (7?)-L/-isopropyl-2-(3-(piperidin-
1-yl)pyrrolidin- 1-yl)benzo[d]thiazole-6-carboxamide;
(i?)-L-(2-fluoroethyl)-2-(3-(piperidin- l -yl)pyrrolidin-l -yl)benzo[i
]thiazole-6- carboxamide; 



(i?)-isopropyl 6-(2-(3-(piperidin-l -yl)pyrrolidin- l -yl)benzo[i
]thiazol-6-yl)picolinate; (7?)-6-(2-(3-(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazol-6-yl)picolinic acid; (7?)-methyl 6-(2-(3-(piperidin-
1-yl)pyrrolidin- 1-yl)benzo[d]thiazol-6-yl)picolinate; (7?)-methyl
5-(2-(3-(piperidin- 1-yl)pyrrolidin- 1-yl)benzo[d]thiazol-6-yl)picolinate;
(i?)-6-(6-methoxypyridazin-3-yl)-2-(3-(piperidin- 1-yl)pyrrolidin- 1-
yl)benzo[d]thiazole; (i?)-L/-methyl-6-(2-(3-(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazol-6- yl)picolinamide;
(i?)-L/-methyl-2-(2-(3-(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazol-6- yl)isonicotinamide;
(i?)-L/-methyl-6-(2-(3-(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazol-6- yl)nicotinamide; (i?)-6-(2-(3-(piperidin-
1-yl)pyrrolidin- 1-yl)benzo[ J]thiazol-6-yl)pyridazin-3-ol;
(i?)-5-(2-(3-(piperidin- 1-yl)pyrrolidin- 1-yl)benzo[
J]thiazol-6-yl)pyrimidin-2-ol; (i?)-5-(2-(3-(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[ J]thiazol-6-yl)pyridin-2-ol; (i?)-L/-methyl-5-(2-(3-(piperidin-
1-yl)pyrrolidin- 1-yl)benzo[<i]thiazol-6- yl)picolinamide;
(i?)-L/-methyl-2-(2-(3-(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazol-6-yl)thiazole-5- carboxamide;
(i?)-L/-methyl-5-(2-(3-(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazol-6- yl)nicotinamide;
(i?)-L/-methyl-6-(2-(3-(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazol-6- yloxy)nicotinamide;
(i?)-L/-methyl-6-(2-(3-(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazol-6- yloxy)picolinamide;
(i?)-L/-methyl-2-(2-(3-(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazol-6- yloxy)isonicotinamide;(i?)-L/-methyl-5-(2-(3
-(piperidin- 1-yl)pyrrolidin- 1-yl)benzo[<i]thiazol-6- yloxy)picolinamide;
(i?)-L/-methyl-2-(2-(3 -(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]thiazol-6- yloxy)thiazole-5-carboxamide;
(7?)-6-(6-methoxypyridazin-3-yloxy)-2-(3 -(piperidin- 1-yl)pyrrolidin- 1-
yl)benzo[<i]thiazole; (i?)-6-(6-methoxypyridin-2-yloxy)-2-(3 -(piperidin-
1-yl)pyrrolidin- 1- yl)benzo[<i]thiazole; (i?)-6-(2-(3 -(piperidin-
1-yl)pyrrolidin- 1-yl)benzo[d]thiazol-6-yloxy)pyridazin-3-ol; 3-[2-((i?)-3
-piperidin- 1-yl-pyrrolidin- 1-yl)-benzothiazol-6-yl]-3 H-pyrimidin-4-one;
6-methyl-3-[2-((i?)-3-piperidin-l-yl-pyrrolidin-l-yl)-benzothiazol-6-yl]-3
Hpyrimidin- 4-one; 4-[2-((R)-3 -piperidin- 1-yl-pyrrolidin-
1-yl)-benzothiazol-6-yl]-morpholin-3-one; 2-methyl-3-[2-((i?)-3-piperidin-l
-yl-pyrrolidin- 1-yl)-benzothiazol-6-yl]-3 Hquinazolin- 4-one;
2,8-dimethyl-3-[2-((i?)-3-piperidin- 1-yl-pyrrolidin-
1-yl)-benzothiazol-6-yl]-3 Hquinazolin- 4-one;
2-methyl-3-[2-((i?)-3-piperidin-l -yl-pyrrolidin-
l-yl)-benzothiazol-6-yl]-8- trifluoromethyl-3H-quinazolin-4-one;
(i?)-L,L-dimethyl-2-(3-(piperidin-l -yl)pyrrolidin-l -yl)benzo[i]oxazole-6-
carboxamide; (R)-L/-ethyl-2-(3 -(piperidin- 1-yl)pyrrolidin-
1-yl)benzo[<i]oxazole-6-carboxamide; methyl
2-(l,4'-bipiperidin-r-yl)benzo[<i]oxazole-5-carboxylate; and
2-(l,4'-bipiperidin-r-yl)- L-ethylbenzo[i]oxazole-5-carboxamide. Compound
names are assigned by using AUTONOM naming software, which is provided by
MDL Information Systems GmbH (formerly known as Beilstein
Informationssysteme) of Frankfurt, Germany, and is part of the CHEMDRAW(r)
ULTRA v. 6.0.2 software suite or Struct=Name naming algorithm as part of
CHEMDRAW(r) ULTRA v. 9.0.7. Compounds of the invention may exist as
stereoisomers wherein, asymmetric or chiral centers are present. These
stereoisomers are "R" or "S" depending on the configuration of substituents
around the chiral carbon atom. The terms "R" and "S" used herein are
configurations as defined in IUPAC 1974 Recommendations for Section E,
Fundamental Stereochemistry, in Pure Appl. Chem., 1976, 45: 13-30. The
invention contemplates variousstereoisomers and mixtures thereof and these
are specifically included within the scope of this invention. Stereoisomers
include enantiomers and diastereomers, and mixtures of enantiomers or
diastereomers. Individual stereoisomers of compounds of the invention may 



be prepared synthetically from commercially available starting materials
which contain asymmetric or chiral centers or by preparation of racemic
mixtures followed by resolution well-known to those of ordinary skill in
the art. These methods of resolution are exemplified by (1) attachment of a
mixture of enantiomers to a chiral auxiliary, separation of the resulting
mixture of diastereomers by recrystallization or chromatography and
optional liberation of the optically pure product from the auxiliary as
described in Furniss, Hannaford, Smith, and Tatchell, "Vogel's Textbook of
Practical Organic Chemistry", 5th edition (1989), Longman Scientific &
Technical, Essex CM20 2JE, England, or (2) direct separation of the mixture
of optical enantiomers on chiral chromatographic columns or (3) fractional
recrystallization methods. Compounds of the invention may exist as cis or
trans isomers, wherein substituents on a ring may attached in such a manner
that they are on the same side of the ring (cis) relative to each other, or
on opposite sides of the ring relative to each other (trans). For example,
cyclobutanes may be present in the cis or trans configuration, and may be
present as a single isomer or a mixture of the cis and trans isomers.
Individual cis or trans isomers of compounds of the invention may be
prepared synthetically from commercially available starting materials using
selective organic transformations, or by prepared in single isomeric form
by purification of mixtures of the cis and trans isomers. Such methods are
well-known to those of ordinary skill in the art, and may include
separation of isomers by recrystallization or chromatography. It should be
understood that the compounds of the invention may possess tautomeric
forms, as well as geometric isomers, and that these also constitute an
aspect of the invention. It is also understood that the compounds of the
invention may exist as isotopomers, wherein atoms may have different
weights; for example, hydrogen and deuterium, or 12C and 13C. Methods for
Preparing Compounds of the Invention The compounds of the invention can be
better understood in connection with the following synthetic schemes and
methods which illustrate a means by which the compounds can be prepared.
Abbreviations which have been used in the descriptions of the schemes and
the examples that follow are: Ac for acetyl; OAc for acetoxy; Boc for
-butyloxycarbonyl; Bufor butyl; cyc-Hex for cyclohexyl; DIEA for
V,L/-diisopropylethylamine; DMSO for dimethyl sulfoxide; EDTA for
ethylenediaminetetraacetic acid; Et for ethyl; HPLC for high pressure
liquid chromatography; Me for methyl; Ms for methanesulfonyl; Ph for
phenyl; tBu for tertbutyl; rt or RT for "room temperature" or ambient
temperature suitably ranging 20-300C; TEA for triethylamine; TFA for
trifluoroacetic acid; TLC for thin layer chromatography; TE buffer for Tris
and EDTA buffer; and Tris for trishydroxymethylaminomethane. Microwave
heating was accomplished in a commercial microwave apparatus. The compounds
of this invention can be prepared by a variety of synthetic procedures.
Representative procedures are shown in, but are not limited to, Schemes 1-1
1.Scheme 1 K2CO3 , (MqNHCH2)2Compounds of formula (9) and (10) can be
prepared as described in Scheme 1, wherein n , p , R 1, R2, R3a. R3b, R4 ,
Rs, Re, R i a, Rieb, R a, R b, R 1Sa, Risb, Ri9a, and R 19b are as defined
in formula (I), wherein L is selected from a bond, O, S, and -N(R 15); X is
selected from hydrogen, chloro, cyano, alkoxy, alkoxyalkyl, alkyl,
alkylthio, cycloalkyl, fluoro, fluoroalkyl, fluoroalkoxy, hydroxyalkoxy,
-SO2N(R 14a)(R 14b), and -N(RMa)SO2(RMb) in compound (9); and X1 is
selected from hydrogen, chloro, cyano, alkoxy, alkoxyalkyl, alkyl,
alkylthio, cycloalkyl, fluoro, fluoroalkyl, fluoroalkoxy, hydroxyalkoxy,
-SO2N(Ri4a)(Ri4b), and -N(Ri4a)SO2(Ri4b) in compound (10); and R14a,R14b,
and R1 are as defined for compounds of formula (I). X3 in compound (3) is
selected from fluoro, chloro, and bromo. Y in compound (2) is selected from
chloro and -SO 2CH3. Hydroxy-substituted, cyclic amines of formula (1),
purchased (see Table 1) or prepared using methodologies known to those of
ordinary skill in the art, when treated either with compounds of formula
(2) and a base, or with compounds of formula (3) and a base, particularly
Cs2CO3, will provide intermediates of formula (4). There are many suitable
and readily available hydroxy-substituted amines of formula (1). Examples
of such hydroxy-substituted amines are exemplified, but not limited to,
those shown in Table 1. Table 1 Examples of readily available
hydroxy-substituted amines of formula (1).Compounds of the formula (2) when
Y is chloro, can be purchased such as 6-bromo- 2-chlorobenzo[J]thiazole
(CAS# 80945-86-4, Aldrich) and 5-bromo-2- chlorobenzo[<i]thiazole (CAS#
824403-26-1, Nanjing Daxian Chemical Institute Ltd., 



Nanjing, People's Republic of China), or when Y is -SO2CH3, prepared from
the appropritely substituted, commercially available anilines of formula (
11) using methodologies known to those of ordinary skill in the art (see
Scheme 2).Scheme 2 EtOCS 2K CHoI KMnO (2) where Y =-so2Me Thus, compounds
of formula ( 11) when treated with potassium ethylxanthogenate (CAS#
140-89-6, Aldrich) in a solvent such as L,L/-dimethylformamide and heated
to approximately 95 0C (J. Het. Chem. 2005, 42(4), 727-730) affords
compounds of formula (12). Treatment of compounds of formula (12) with
methyl iodide in the presence of base, such as potassium carbonate provides
compounds of formula (13). Oxidation of the methylthio group in compounds
of formula (13) with an oxidant such as potassium permanganate {Chemistry
Letters 1984, 2125-2128) gives compounds of formula (2) where Y = SO Me.
Examples of such appropriately substituted anilines are exemplified, but
not limited to, those shown in Table 2. Table 2 Examples of readily
available anilines of formula ( 11).2-fluoro-4-iodoaniline CAS# 29632-74-4,
Aldrich 2,4-dibromoaniline CAS# 615-57-6, Aldrich 4-bromo-2-chloroaniline
CAS# 38762-41-3, Aldrich 4-bromo-2-fluoro-6- CAS# 875664-46-3,
(trifluoromethyl)aniline Manchester Organics Ltd. Unit 2, Clifton Lane
Ashville Industrial Estate Sutton Weaver, Runcorn, Cheshire, WA73FP United
Kingdom 4-bromo-2-fluoro-5- CAS# 418762-26-2, methylaniline Fluorochem Ltd.
Wesley Street Old Glossop, Derbyshire, SKl 3 7RY United Kingdom
4-Bromo-2,5- CAS# 112279-60-4, Aldrich difluoroaniline 4-Bromo-2-fluoro-5-
CAS# 104460-70-0, (trifluoromethyl)aniline Fluorochem Ltd. Wesley Street
Old Glossop, Derbyshire, SKl 3 7RY United KingdomReturning to Scheme 1,
compounds of formula (3) can also be purchased such as 4-
bromo-2-fluoro-l-isothiocyanatobenzene (CAS# 8 1171-71-3, Aldrich) and
4-bromo-3- chloro-2-fluorophenyl isothiocyanate (CAS# 886501-37-7, Oakwood
Products, Inc. 1741 Old Dunbar Rd., West Columbia, SC, 29172) or prepared
from the appropritely substituted, commercially available anilines (see
Table 2) by treatment with thiophosgene (Bioorg. Med. Chem. Lett. 2006, 16,
3975-80), with O,O-di(pyridin-2-yl)carbonothioate (J. Org. Chem. 1986,
51(13), 2613-5), or first with carbondisulf  de in the presence of
triethylamine, followed by addition of ethylchloro formate (J. Fluorine
Chem. 2006, 127, 182-6). For the ultimate preparation of compounds of
formula (9), intermediates of formula (4) have Xi selected from Cl or, more
preferably, Br or I and X selected from hydrogen, chloro (except when Xi is
Cl), cyano, alkoxy, alkoxyalkyl, alkyl, alkylthio, cycloalkyl, fluoro,
fluoroalkyl, fluoroalkoxy, hydroxyalkoxy, -SO2N(Ri4a)(Ri 4b), and -N(Ri
4a)SO2(Ri4b)- Such appropriately substituted compounds of formula (4) may
be converted to compounds of formula (5) by the "Suzuki Method," the
"Ullmann Method," or the "Stille Method". The "Suzuki Method" in which a
boronic acid (R24 = H) or boronate (each R24 = methyl or alkyl or both R24
combined = picolinyl) that is either purchased or prepared using
methodologies known to those of ordinary skill in the art (see Table 3),
reacts at the site of the halogen, Xi, in the presence of a palladium
catalyst such as, but not limited to, palladium diacetate,
dichlorobis(triphenylphosphine)palladium (II), or
tetrakis(triphenylphosphine)palladium, optionally with a palladium ligand
added such as(cyc-Hex)2PR25 (where R25 is aryl or biphenyl, e.g.
2-(dicyclohexylphosphino)biphenyl), trit- butylphosphine, or
tris(2-furyl)phosphine and a base such as, but not limited to aqueous K3PO4
or Na CO , or KF provides compounds of formula (5) in which L is a bond.
There are many aryl, heteroaryl, and heterocyclic boronic acids and boronic
acid 



esters that are available commercially or that can be prepared as described
in the scientific literature of synthetic organic chemistry. Typical
examples of boronic acid and boronic acid ester reagents for the synthesis
of compounds of formula (I) are shown in Table 3. Table 3 Examples of
Boronic Acid and Boronic Acid Ester ReagentsA METHOD OF MAKING A SYNTHETIC
ALKYLARYL SULFONATE FIELD OF THE INVENTION The present invention is
directed to a method of making a synthetic alkylaryl sulfonate that is
derived by sulfonating an alkylated aromatic compound by reacting an
aromatic compound with a mixture of olefins selected from olefins having
from about 8 to about 100 carbon atoms in the presence of a strong acid
catalyst. The alkylated aromatic compound may be used as an enhanced oil
recovery alkylate. These sulfonates exhibit superior performance as
enhanced oil recovery surfactants. BACKGROUND OF THE INVENTION It is well
known to catalyze the alkylation of aromatics with a variety of Lewis or
Bronsted acid catalysts. Typical commercial catalysts include phosphoric
acid/kieselguhr, aluminum halides, boron trifluoride, antimony chloride,
stannic chloride, zinc chloride, onium poly(hydrogen fluoride), and
hydrogen fluoride. Alkylation with lower molecular weight olefins, such as
propylene, can be carried out in the liquid or vapor phase. For alkylations
with higher olefins, such as Ci6+ olefins, the alkylations are done in the
liquid phase, often in the presence of hydrogen fluoride. Alkylation of
benzene with higher olefins may be difficult, and typically requires
hydrogen fluoride treatment. Such a process is disclosed by Himes in U.S.
Patent No. 4,503,277, entitled "HF Regeneration in Aromatic Hydrocarbon
Alkylation Process," which is hereby incorporated by reference for all
purposes. DESCRIPTION OF THE RELATED ART Mikulicz et al., U.S. Patent No.
4,225,737, discloses a process for the alkylation of an aromatic
hydrocarbon with an olefin-acting alkylating agent. The aromatic
hydrocarbon is commingled with a first portion of said alkylating agent in
a first alkylation reaction zone at alkylation reaction conditions in
contact with a hydrofluoric acid catalyst.Boney, U.S. Patent no. 3,953,538
discloses an alkylation process in which a stream of an olefinic material
is mixed with an acid stream and polymerized to cause formationi of a
polymeric diluent for the high strength acid which is initially charged to
the alkylation process. Mehlberg et al., U.S. Patent No. 5,750,818
discloses a process for the liquid phase alkylation in an alkylation
reactor of a hydrocarbon substrate with an olefinic alkylating agent in the
presence of an acid alkylation catalyst at least one hydrocarbon having a
lower boiling point than the hydrocarbon substrate and with a substantial
stoichiometric excess of the hydrocarbon substrate over the alkylating
agent to form a liquid product mixture. King et al., U.S. Patent No.
6,551,967 discloses a low overbased alkaline earth metal alkylaryl
sulfonate having a Total Base Number of from aoubt 2 to about 30, a
dialkylate content of 0% to about 25% and a monoalkylate content of about
75% to about 90% or more, wherein the alkylaryl moiety is alkyltoluene or
alkylbenzene in which the alkyl group is a C]5-C2I branched chain alkyl
group derived from a propylene oligomer are useful as lubricating oil
additives. LeCoent, U.S. Patent No. 6,054,419 discloses a mixture of alkyl
aryl sulfonates of superalkalinized alkaline earth metals comprising (a) 50
to 85% by weight of a mono alkyl phenyl sulfonate with a C14 to C40 linear
chain wherein the molar proportion of phenyl sulfonate substituent in
position 1 or position 2 is between 0 and 13% and (bq 15 to 50% by weight
of a heavy alkyl aryl sulfonate, wherein the aryl radical is phenyl or not,
and the alkyl chains are either two linear alkyl chains with a total number
of carbon atoms of 16 to 40, or one or a plurality of branched alkyl chains
with on average a total number of carbon atoms of 15 to 48. Malloy et al.,
U.S. Patent No. 4,536,301 discloses a surfactant slug used to recover
residual oil in subterranean reservoirs. The slug comprises a mixture of
(1) from about 1 to about 10% of a sulfonate of a mixture of mono- and
dialkyl-substituted aromatic hydrocarbon which has been obtained by the
alkylation of an aromatic hydrocarbonwith an olefinic hydrocarbon in the
presence of a hydrogen fluoride catalyst; (2) a lower alkyl alcohol which
possesses from about 3 to about 6 carbon atoms; and (3) a nonionic
cosurfactant comprising an ethoxylated n-alcohol which possesses from about
12 to about 15 carbon atoms. Campbell et al., U.S. Patent No. 6,989,355
discloses an under-neutralized alkylxylene sulfonic acid composition for
enhanced oil recovery processes. This invention is also 



directed to a method for enhancing the recovery of oil from a subterranean
reservoir which method employs the underneutralized alkylxylene sulfonic
acid compositions of the present invention. The under-neutralized
alkylxylene sulfonic acid compositions are employed in an aqueous media.
The method optionally employs suitable co-surfactants, such as alcohols,
alcohol ethers, polyalkylene glycols, poly (oxyalkylene)glycols and/or
poly(oxyalkylene)glycol ethers. Parker, U.S. Patent No. 4,816,185 discloses
reaction products Cg-C3 alkylbenzenes with styrene and sulfonated
derivatives thereof and processes for preparing such products and
derivatives. The sulfonate salts of reaction products are especially useful
as detergents. SUMMARY OF THE INVENTION In its broadest embodiment, the
present invention is directed to a process for preparing a synthetic
alkylaryl sulfonate comprising (a) reacting at least one aromatic compound
with a mixture of olefins selected from olefins having from about 8 to
about 100 carbon atoms, in the presence of a strong acid catalyst wherein
the resulting product comprises at least about 60 weight percent of a 1, 2,
4 tri-alkylsubstituted aromatic compound; (b) sulfonating the product of
(a); and (c) neutralizing the product of (b) with a source of alkali or
alkaline earth metal or ammonia.Accordingly, the present invention relates
to a process for preparing a sulfonated alkylated aromatic. Figure 1
discloses the alkylation process employed in the manufacture of the
synthetic alkylaryl sulfonate of the present invention. DETAILED
DESCRIPTION OF THE INVENTION While the invention is susceptible to various
modifications and alternative forms, specific embodiments thereof are
herein described in detail. It should be understood, however, that the
description herein of specific embodiments is not intended to limit the
invention to the particular forms disclosed, but on the contrary, the
intention is to cover all modifications, equivalents, and alternatives
falling within the spirit and scope of the invention as defined by the
appended claims. Definitions Olefins - The term "olefins" refers to a class
of unsaturated aliphatic hydrocarbons having one or more carbon-carbon
double bonds, obtained by a number of processes. Those containing one
double bond are called mono-alkenes, and those with two double bonds are
called dienes, alkyldienes, or diolefins. Alpha olefins are particularly
reactive because the double bond is between the first and second carbons.
Examples are 1-octene and 1-octadecene, which are used as the starting
point for medium-biodegradable surfactants. Linear and branched olefins are
also included in the definition of olefins. Linear Olefins - The term
"linear olefins," which include normal alpha olefins and linear alpha
olefins, refers to olefins which are straight chain, non-branched
hydrocarbons with at least one carbon-carbon double bond present in the
chain. Double-Bond Isomerized Linear Olefins - The term "double-bond
isomerized linear olefins" refers to a class of linear olefins comprising
more than 5% of olefins in whichthe carbon-carbon double bond is not
terminal (i.e., the double bond is not located between the first and second
carbon atoms of the chain). Partially Branched Linear Olefins - The term
"partially branched linear olefins" refers to a class of linear olefins
comprising less than one alkyl branch per straight chain containing the
double bond, wherein the alkyl branch may be a methyl group or higher.
Partially branched linear olefins may also contain double-bond isomerized
olefin. Branched Olefins - The term "branched olefins" refers to a class of
olefins comprising one or more alkyl branches per linear straight chain
containing the double bond, wherein the alkyl branch may be a methyl group
or higher. Ci2-C3O + Normal Alpha Olefins - This term defines a fraction of
normal alpha olefins wherein the carbon numbers below 12 have been removed
by distillation or other fractionation methods. One embodiment of the
present invention is a process for preparing a synthetic alkylaryl
sulfonate comprising (a) reacting at least one aromatic compound with a
first amount of a mixture of olefins selected from olefins having from
about 8 to about 100 carbon atoms, in the presence of a strong acid
catalyst, wherein the resulting product comprises at least about 60 weight
percent of a 1, 2, 4 tri-alkylsubstituted aromatic compound; (b)
sulfonating the product of (a); and (c) neutralizing the product of (b) 



with a source of alkali or alkaline earth metal or ammonia. Aromatic
Compound At least one aromatic compound or a mixture of aromatic compounds
may be used for the alkylation reaction in the present invention.
Preferably the at least one aromatic compound or the aromatic compound
mixture comprises at least one of monocyclic aromatics, such as benzene,
toluene, xylene, cumene or mixtures thereof. The at least one aromatic
compound or aromatic compound mixture may also comprise bi-cyclicand
poly-cyclic aromatic compounds, such as naphthalenes. More preferably, the
at least one aromatic compound or aromatic compound mixture is xylene,
including all isomers (i.e., meta -, ortho- and para-), a raffinate of
xylene isomerization, and mixtures thereof. Most preferably, the at least
one aromatic compound is orthoxylene. Sources of Aromatic Compound The at
least one aromatic compound or the mixture of aromatic compounds employed
in the present invention is prepared by methods that are well known in the
art. Olefins Sources of Olefins The olefins employed in this invention may
be linear, isomerized linear, branched or partially branched linear. The
olefin may be a mixture of linear olefins, a mixture of isomerized linear
olefins, a mixture of branched olefins, a mixture of partially branched
linear or a mixture of any of the foregoing. The olefins may be derived
from a variety of sources. Such sources include the normal alpha olefins,
linear alpha olefins, isomerized linear alpha olefins, dimerized and
oligomerized olefins, and olefins derived from olefin metathesis. Another
source from which the olefins may be derived is through cracking of
petroleum or Fischer- Tropsch wax. The Fischer-Tropsch wax may be
hydrotreated prior to cracking. Other commercial sources include olefins
derived from paraffin dehydrogenation and oligomerization of ethylene and
other olefins, methanol-to-olefin processes (methanol cracker) and the
like. The olefins may also be substituted with other functional groups,
such as carboxylic acid groups, heteroatoms, and the like, provided that
such groups do not react with the strong acid catalyst.The mixture of
olefins is selected from olefins with carbon numbers ranging from about 8
carbon atoms to about 100 carbon atoms. Preferably, the mixture of olefins
is selected from olefins with carbon numbers ranging from about 10 to about
80 carbon atoms, more preferred from about 14 to about 60 carbon atoms. In
another embodiment, preferably, the mixture of olefins is selected from
linear alpha olefins or isomerized olefins containing from about 8 to about
100 carbon atoms. More preferably, the mixture of olefins is selected from
linear alpha olefins or isomerized olefins containing from about 10 to
about 80 carbon atoms. Most preferably, the mixture of olefins is selected
from linear alpha olefins or isomerized olefins containing from about 14 to
about 60 carbon atoms. Furthermore, in a preferred embodiment, the mixture
of olefins contains a distribution of carbon atoms that comprises from
about 40 to about 90 percent C1 to C2 and from about 4 percent to about 15
percent C32 to C 8. More preferably, the distribution of carbon atoms
comprises from about 50 to about 80 percent Ci2 to C20 and from about 4
percent to about 15 percent C32 to C . The mixture of branched olefins is
preferably selected from polyolefins which may be derived from C3 or higher
monoolefins (i.e., propylene oligomers, butylenes oligomers, or
co-oligomers etc.). Preferably, the mixture of branched olefins is either
propylene oligomers or butylenes oligomers or mixtures thereof. Normal
Alpha Olefins Preferably, the mixture of linear olefins that may be used
for the alkylation reaction is a mixture of normal alpha olefins selected
from olefins having from about 8 to about 100 carbon atoms per molecule.
More preferably the normal alpha olefin mixture is selected from olefins
having from about 10 to about 80 carbon atoms per molecule. Most
preferably, the normal alpha olefin mixture is selected from olefins having
fromabout 12 to about 60 carbon atoms per molecule. An especially preferred
range is from about 14 to about 60. In one embodiment of the present
invention, the normal alpha olefins are isomerized using at least one of
two types of acidic catalysts, solid or liquid. A solid catalyst preferably
has at least one metal oxide and an average pore size of less than 5.5
angstroms. More preferably, the solid catalyst is a molecular sieve with a
onedimensional pore system, such as SM-3, MAPO-1 1, SAPO-1 1, SSZ-32,
ZSM-23, MAPO-39, SAPO-39, ZSM-22 or SSZ-20. Other possible acidic solid
catalysts useful for isomerization include ZSM-35, SUZ-4, NU-23, NU-87 and
natural or synthetic 



ferrierites. These molecular sieves are well known in the art and are
discussed in Rosemarie Szostak's Handbook of Molecular Sieves (New York,
Van Nostrand Reinhold, 1992) which is herein incorporated by reference for
all purposes. A liquid type of isomerization catalyst that can be used is
iron pentacarbonyl (Fe(CO) ) . The process for isomerization of normal
alpha olefins may be carried out in batch or continuous mode. The process
temperatures may range from about 50C to about 25O0C. In the batch mode, a
typical method used is a stirred autoclave or glass flask, which may be
heated to the desired reaction temperature. A continuous process is most
efficiently carried out in a fixed bed process. Space rates in a fixed bed
process can range from 0.1 to 10 or more weight hourly space velocity. In a
fixed bed process, the isomerization catalyst is charged to the reactor and
activated or dried at a temperature of at least 15O0C under vacuum or
flowing inert, dry gas. After activation, the temperature of the
isomerization catalyst is adjusted to the desired reaction temperature and
a flow of the olefin is introduced into the reactor. The reactor effluent
containing the partially-branched, isomerized olefins is collected. The
resulting partially-branched, isomerized olefins contain a different olefin
distribution (i.e., alpha olefin, beta olefin; internal olefin,
tri-substituted olefin, and vinylidene olefin) and branching content that
the unisomerized olefin and conditions are selected in order to obtain the
desired olefin distribution and the degree of branching.Acid Catalyst
Typically, the alkylated aromatic compound may be prepared using strong
acid catalysts (Bronsted or Lewis acids). The term "strong acid" refers to
an acid having a pKa of less than about 4. The term "strong acid" is also
meant to include mineral acids stronger than hydrochloric acid and organic
acids having a Hammett acidity value of at least minus 10 or lower,
preferably at least minus 12 or lower, under the same conditions employed
in context with the herein described invention. The Hammett acidity
function is defined as: H =pKBH - log(Blf/B) where B is the base and BH+
its protonated form, rK H+ s the dissociation constant of the conjugate
acid and BH+/B is the ionization ratio; lower negative values of H0
correspond to greater acid strength. Preferably, the strong acid catalyst
is selected from a group consisting of hydrochloric acid, hydrofluoric
acid, hydrobromic acid, sulfuric acid, perchloric acid, trifluoromethane
sulfonic acid, fluorosulfonic acid, and nitric acid. Most preferred, the
strong acid catalyst is hydrofluoric acid. The alkylation process may be
carried out in a batch or continuous process. The strong acid catalyst may
be recycled when used in a continuous process. The strong acid catalyst may
be recycled or regenerated when used in a batch process or a continuous
process. The strong acid catalyst may be regenerated after it becomes
deactivated (i.e., the catalyst has lost all or some portion of its
catalytic activity). Methods that are well known in the art may be used to
regenerate the deactivated hydrofluoric acid catalyst. Process for
Preparing Alkylated Aromatic CompoundIn one embodiment of the present
invention, the alkylation process is carried out by reacting at least one
aromatic compound or a mixture of aromatic compounds with a mixture of
olefin compounds in the presence of a strong acid catalyst, such as
hydrofluoric acid, in a reactor in which agitation is maintained, thereby
producing a reaction product. The reaction product is fed to a
liquid-liquid separator to allow hydrocarbon (i.e., organic) products to
separate from the strong acid catalyst. The strong acid catalyst may be
recycled to the reactor(s) in a closed loop cycle. The hydrocarbon product
is further treated to remove excess un-reacted aromatic compounds and,
optionally, olefinic compounds from the desired alkylate product. The
excess aromatic compounds may also be recycled to the reactor(s). The total
charge mole ratio of hydrofluoric acid to the mixture of olefin compounds
is about 1.0 to 1. The total charge mole ratio of the aromatic compound to
the mixture of olefin compounds is about 7.5 to 1. Many types of reactor
configurations may be used for the reactor zone. These include, but are not
limited to, batch and continuous stirred tank reactors, reactor riser
configurations, ebulating bed reactors, and other reactor configurations
that are well known in the art. Many such reactors are known to those
skilled in the art and are suitable for the alkylation reaction. Agitation
is critical for the alkylation reaction and can be provided by rotating
impellers, with or without baffles, static mixers, kinetic 



mixing in risers, or any other agitation devices that are well known in the
art. The alkylation process may be carried out at temperatures from about
0C to about 100C. The process is carried out under sufficient pressure that
a substantial portion of the feed components remain in the liquid phase.
Typically, a pressure of 0 to 150 psig is satisfactory to maintain feed and
products in the liquid phase. The residence time in the reactor is a time
that is sufficient to convert a substantial portion of the olefin to
alkylate product. The time required is from about 30 secondsto about 30
minutes. A more precise residence time may be determined by those skilled
in the art using batch stirred tank reactors to measure the kinetics of the
alkylation process. The at least one aromatic compound or mixture of
aromatic compounds and the mixture of olefins may be injected separately
into the reaction zone or may be mixed prior to injection. Both single and
multiple reaction zones may be used with the injection of the aromatic
compounds and the mixture of olefins into one, several, or all reaction
zones. The reaction zones need not be maintained at the same process
conditions. The hydrocarbon feed for the alkylation process may comprise a
mixture of aromatic compounds and a mixture olefins in which the molar
ratio of aromatic compounds to olefins is from about 0.5:1 to about 50: 1
or more. In the case where the molar ratio of aromatic compounds to olefin
is > 1.0 to 1, there is an excess amount of aromatic compounds present.
Preferably an excess of aromatic compounds is used to increase reaction
rate and improve product selectivity. When excess aromatic compounds are
used, the excess un-reacted aromatic in the reactor effluent can be
separated, e.g. by distillation, and recycled to the reactor.
Tri-alkylsubstituted Alkylated Aromatic Compound An intermediate product of
the presently claimed invention is a tri-alkylsubstituted alkylated
aromatic compound. Preferably, the resulting intermediate product comprises
at least about 60 weight percent of a 1, 2, 4 tri-alkylsubstituted aromatic
compound. More preferred, the resulting product comprises at least about 70
weight percent, even more preferred at least about 75 weight percent of a
1, 2, 4 trialkylsubstituted aromatic compound.Preparation of Alkylaryl
Sulfonate In one embodiment of the present invention, the product prepared
by the process described herein (i.e., alkylated aromatic compound: 1,2,4
tri-alkylsubstituted alkylbenzene; 1,2,3 tri-alkylsubstituted alkylbenzene
and mixtures thereof) is further reacted to form a sulfonate. Sulfonation
Sulfonation of the alkylaryl compound may then be performed by any method
known to one of ordinary skill in the art. The sulfonation reaction is
typically carried out in a continuous falling film tubular reactor
maintained at about 65C. The alkylaryl compound is placed in the reactor
along with the sulfur trioxide diluted with air, sulfuric acid,
chlorosulfonic acid or sulfamic acid, thereby producing alkylaryl sulfonic
acid. Preferably, the alkylaryl compound is sulfonated with sulfur trioxide
diluted with air. The charge mole ratio of sulfur trioxide to alkylate is
maintained at about 0.8 to 1.1: 1. Neutralization of Alkylaromatic Sulfonic
Acid Neutralization of the alkylaryl sulfonic acid may be carried out in a
continuous or batch process by any method known to a person skilled in the
art to produce alkylaryl sulfonates. Typically, an alkylaryl sulfonic acid
is neutralized with a source of alkali or alkaline earth metal or ammonia.
Preferably, the source is an alkali or alkaline earth metal; more
preferably, the source is an alkaline earth metal hydroxide, such as but
not limited to, calcium hydroxide or magnesium hydroxide. Other embodiments
will be obvious to those skilled in the art. The following examples are
presented to illustrate specific embodiments of this invention and are not
to be construed in any way as limiting the scope of the invention.EXAMPLES
Example 1 Alkylation of ortho-Xylene with C 2-30+NAO using a Single
Alkylation Reactor The alkylated ortho-xylenes of Example 1 were prepared
in a continuous alkylation pilot plant using hydrofluoric acid (HF) in
which two alkylation reactors (1.15 liter volume each) were in series
followed by a 25 liter settler to separate the organic phase from the HF
phase. All equipment was maintained under a pressure of 5 bar and the
reactors and settler were jacketed to allow temperature control. The
alkylation reactors were configured such that the ortho-xylene, normal
alpha olefins (NAO) and 



HF were only fed to the first reactor at a specified rate. Following the
settler, the organic phase was removed through a valve and allowed to
expand to atmospheric pressure. The HF acid phase was separated and
neutralized with caustic. The resulting organic phase was then distilled
under vacuum to remove the excess ortho-xylene. The alkylation feedstock
consisted of a mixture of o-xylene and Ci2-C30 + normal alpha olefins with
a molar ratio of xylene/olefin = 10.0. The olefin used to make this feed
was a blend of commercial Ci2-C3 +cuts. The distribution of olefins in the
feed is shown in Table A. Table A Olefin Feedstock DistributionThe feed
mixture was stored under dry nitrogen during use. Because of the waxy
nature of the alpha olefin, the alkylation feed mixture was heated to 5O0C
to keep all the olefin in solution. O-Xylene was also stored under dry
nitrogen during use. Table I summarizes the HF alkylation conditions for
Example 1 and the aromatic alkylates' chemical properties. Example 2
Infrared Method to Determine Relative Percentage of 1, 2, 3 Alkyl and 1, 2,
4- Alkyl Aromatic Ring Attachment The infrared spectrum of a sample of
alkylated ortho-xylene product was obtained using an infrared spectrometer
(Thermo model 4700) equipped with a rebounce diamond attenuated reflectance
cell. The absorbance spectrum of the sample between 600 and 1000 cm 1 was
displayed and the peaks at about 780, 820, and 880 cm 1 were integrated.
The relative percentage area of each peak was calculated and the percent 1,
2, 3 - alkyl aromatic content is represented by the relative area
percentage of the 780 cm 1 peak. Example 4 Carbon Nuclear Magnetic
Resonance Method to Determine the Percent Alkyl Attachment Position to the
Aromatic Ring Quantitative 13C NMR spectra were obtained on a 300 MHz
Varian Gemini NMR (75 MHz carbon) using about 1.0 g of sample dissolved in
about 3.0 mL of 0.5 M chromium (acac)3 in chloroform-d contained in a 10 mm
NMR tube. The transmitter pulse sequence (delay (2.2 s), 90 pulse
acquisition (0.853 s) was employed with the decoupler (WALTZ- 16) gated off
during the delay and on during acquisition. Cursory examination of the Tl '
s for the quaternary carbons at our CR(acac)3 levels indicated they were
about 0.4-0.5 s. Thus, the relaxation delay was always more than four times
the longest Tl .We believe this is sufficient to allow residual NOE to die
away between pulse excitations even though the decoupler duty cycle is
above therecommended 5-10% range for quantitative experiments. Integration
of the 13C NMR spectrum was carried out with no base-line correction. The
integrated peak intensity for the quarternary carbons (Q) on the aromatic
ring carbons substituted with the long chaing alkyl group and the methane
(benzylic) carbons (M) of the long chain alkyl groups where the long chain
alkyl group is attached to the aromatic ring are used to calculate the
percent alkyl attachment position. For the different alkyl chain
attachments, the following assignments were made (in ppm downfield from
TMS): 2-position (R = Methyl); Q= 145 .475 ppm, M = 39.56 ppm; 3-position
(R = Ethyl), Q = 143.502 ppm, M = 47.50 ppm; 4-position (R = n-Propyl), Q =
143.86 ppm, M = 45.4 ppm; 5-position and higher (R = greater than n-
Propyl), Q = 143.86, M = 45.69 ppm. The NMR spectrum is integrated and the
signals between 143 to 147 ppm, and 39 to 48 ppm are enlarged and
integrated. For the 143 to 147 ppm region integral, the relative amount of
R = Methyl, R = Ethyl and R = n-Propyl were determined. For the 39-48 ppm
region integral, one obtains the relative amounts of R = Methyl, R = Ethyl,
R = n-Propyl and R > n-Propyl. To perform the calculations, first, check to
see that the integrals for each aromatic carbon is the same. Sum the
integrals for each of the Q and M peaks and calculate the percentage
attachment from both the aromatic quarternary (Q) and aliphatic methine (M)
integrals of the assigned peaks. For example, the amount of 2-attachment
from the integration of the aromatic quaternary carbons would equal the
integral for the 145.475 ppm signal divided by the total of the integrals
for the 145.475 ppm peak plus the integral for the 143.502 ppm peak plus
the integral for the 143.86 ppm peak. The aliphatic methine carbons provide
the 2-, 3-, 4-, and >4- alkyl attachment while the aromatic quaternary
carbons provide only the 2-, 3-, and 4- alkyl attachment values. The
attachment values determined by the aliphatic methine and the aromatic
quaternary carbons agree reasonably well.Table I 



HF Alkylation of ortho-xylene with C14-30+ NAO Using a Single Alkylation
Reactor 10 * %Alkyl Chain Attachment refers to the carbon number along the
alkyl chain to which the aromatic ring is attached. Table 4 Properties of
the Alkyl ortho-Xylene Sulfonic Acids and the FIT Results of the Alkyl
ortho-Xylene Sodium Sulfonates 15Example 4 General Procedure for
Sulfonation and Neutralization of Alkyl ortho-Xylene Alkylate Sulfonation
of the alkylxylene was performed in a continuous falling film flow reactor
by contacting the alkylxylene with a stream of air and sulfur trioxide. The
molar ratio of the alkylxylene to sulfur trioxide ranged from was about 1.
Detailed values are given in Table 4. The reactor jacket was maintained
around 65C. The sulfonic acid product was titrated potentiometrically with
a standardized cyclohexylamine solution to determine the weight percent of
the sulfonic acid (as HSO ) and the sulfuric acid (H2SO ) in the samples.
Results are shown in Table 4. The resulting alkyl ortho-xylene sulfonic
acids were converted to their corresponding sodium salt by treatment with
one equivalent of aqueous NaOH (50 % aqueous NaOH solution). The salts were
evaluated by the Fresh Interfacial Tension (FIT) Method. This procedure was
as follows: 1) A 3.0 wt% stock solution of alkyl ortho-xylene sodium
sulfonate was prepared in distilled water; 2) A stock solution of 3.0 wt%
co-solvent (diethylene glycol n-butyl ether) and stock 3.0 wt-% sodium
chloride solution in distilled water were prepared; 3) The alkyl
ortho-xylene sodium stock sulfonate solution and stock solution of
co-solvent/sodium chloride were blended to achieve the appropriate salinity
(0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8 wt% sodium chloride) and constant
concentration of the sodium sulfonate and co-solvent. All samples contained
0.2 wt% alkyl ortho-xylene sodium sulfonate and 0.067 wt% co-solvent
(weight ration 3/1 of sodium sulfonate: co-solvent). To measure the
interfacial tension, the sodium sulfonate/co-solvent solutions were each
placed in the capillary of a Temco Model 501 Tensiometer followed by
approximately 2 ml of Minas crude oil (pre-heated so to be well above its
Wax Appearance Temperature (WAT)). The samples were heated to 200F, spun in
the Tensiometer at two or three rotation speeds (300, 500 and sometimes
8000 rpm),and their drop geometries measured over 1-3 hours. The FIT
measure at the different speeds and generally good agreement was observed
between the different measurements. Rotation speed was adjusted in some
cases to achieve an oil drop geometry with an aspect ratio of length /width
of 4 or greater and allowed to expand to atmospheric pressure. Table 4
summarizes the FIT measurements of the alkyl ortho-xylene sodium
sulfonates. Without surfactant, FIT measurements for Minas crude are on the
order of 10-20 dynes/cm. FIT measurements for the alkyl ortho-xylene sodium
sulfonates of this invention are all less than 0.01 dynes/cm. Such
surfactants are considered to be useful in recovering oil in low salinity
reservoirs. Optimal salinity is the salinity where the interfacial tension
is lowest, which in Examples 4-7 is 0.2 % NaCl.WHAT IS CLAIMED IS: 1. A
process for preparing a synthetic alkylaryl sulfonate comprising (a)
reacting a first amount of at least one aromatic compound with an amount of
a mixture of olefins selected from olefins having from about 8 to about 100
carbon atoms, in the presence of a strong acid catalyst wherein the
resulting product comprises at least about 60 weight percent; (b)
sulfonating the product of (a); and (c) neutralizing the product of (b)
with a source of alkali or alkaline earth metal or ammonia. 2. The process
according to Claim 1 wherein the source of alkali or alkaline earth metal
is hydroxide. 3. The process according to Claim 1 wherein sulfonating the
product occurs when the product of (a) is reacted with sulfur trioxide
which has been diluted with air. 4. The process according to Claim 1
wherein the at least one aromatic compound is selected from unsubstituted
aromatic compounds, monosubstituted aromatic compounds, and disubstituted
aromatic compounds. 5. The process according to Claim 4 wherein the at
least one aromatic compound 



is selected from benzene, toluene, meta- xylene, para-xylene, ortho-xylene,
and mixtures thereof. 6. The process according to Claim 5 wherein the at
least one aromatic compound is selected from meta-xylene, para-xylene,
ortho-xylene and mixtures thereof. 7. The process according to Claim 6
wherein the at least one aromatic compound is ortho-xylene.8. The process
according to Claim 1 wherein the mixture of olefins in step (a) is a
mixture of linear olefins, a mixture of linear isomerized olefins, a
mixture of branched olefins, a mixture of partially branched olefins, or a
mixture thereof. 9. The process according to Claim 8 wherein the mixture of
olefins in step (a) is a mixture of linear olefins. 10. The process
according to Claim 9 wherein the mixture of linear olefins is a mixture of
normal alpha olefins. 11. The process according to Claim 10 wherein the
mixture of linear olefins comprises olefins derived through cracking of
petroleum wax or Fischer Tropsch wax. 12. The process according to Claim 8
wherein the mixture of olefins comprises from about 8 carbon atoms to about
100 carbon atoms. 13. The process according to Claim 12 wherein the mixture
of olefins is derived from linear alpha olefins or isomerized olefins
containing from about 8 to 100 carbon atoms. 14. The process according to
Claim 13 wherein the mixture of olefins is derived from linear alpha
olefins or isomerized olefins containing from about 10 to about 80 carbon
atoms. 15. The process according to Claim 14 wherein the mixture of olefins
is derived from linear alpha olefins or an isomerized olefins containing
from about 14 to about 60 carbon atoms. 16. The process according to Claim
9 wherein the mixture of linear olefins is a mixture of linear internal
olefins which have been derived from olefin metathesis.17. The process
according to Claim 1 wherein the mixture of olefins is a mixture of
branched olefins. 18. The process according to Claim 17 wherein the mixture
of branched olefins comprises polyolefin compounds derived from C or higher
monoolefins. 19. The process according to Claim 18 wherein the polyolefin
compound is either polypropylene or polybutylene. 20. The process according
to Claim 19 wherein the polyolefin compound is polypropylene. 21. The
process according to Claim 20 wherein the polyolefin compound is
polybutylene. 22. The process according to Claim 1 wherein the strong acid
catalyst is selected from the group consisting of hydrochloric acid,
hydrofluoric acid, hydrobromic acid, sulfuric acid, perchloric acid,
trifiuoromethanesulfonic acid, fluorosulfonic acid, and nitric acid. 23.
The process according to Claim 22 wherein the strong acid catalyst is
hydrofluoric acid. 24. The process according to Claim 1 wherein the
resulting product comprises at least about 75 weight percent of a 1, 2, 4,
tri-alkylsubstituted aromatic compound. 25. A synthetic petroleum sulfonate
compound prepared by the process according to Claim 1. 


