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N-ACYL SULFAMIC ACID ESTERS (OR THIOESTERS), N-ACYL
"SULFONAMIDES, AND N-SULFONYL CARBAMIC ACID ESTERS {OR
THIOESTERS) AS HYPERCHOLESTEROLEMIC AGENTS

This is a continuation-in-part of United States
Serial No. 081,062,515 filed May 14, 1993.

BACKGROUND OF INVENTION

This invention relates to chemical compounds
having pharmacological activity, to pharmaceutical
compositions which include these compounds, and to a
pharmaceutical method of treatment. More particularly,
this invention concerns certain N-acyl sulfamic acid
esters (or thioesters), N-acyl sulfonamides, and
N-sulfonyl carbamic acid esters (or thioesters) which
inhibit the enzyme, acyl-coenzyme A:cholesterol
acyltransferase (ACAT), pharmaceutical compositions
containing these compounds, and a method of treating
hypercholesterolemia and atherosclerosis.

The compounds of the instant invention show
increased chemical stability over those of United
States Patent No. 5,245,068. _

In recent years the role which elevated blood
plasma levels of cholesterol plays in pathological
conditions in man has received much attention.
Deposits of cholesterol in the vascular system have
been indicated as causative of a variety of
pathological conditions including coronary heart
disease.

In:.tially, studies of this problem were directed
toward finding therapeutic agents which would be
effective in lowering total serum cholesterol levels.
It is now known that cholestercl is transported in the
blood in the form of complex particles éonsisting of a
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This invention relates to chem cal conpounds havi ng pharmacol ogi cal
activity, sto pharnmaceutical conpositions which include these conpouhds, and
to a pharmaceuti ¢tal nmethod of treatnment. More particularly, this invention
concerns certain N-acyl sulfamc acid esteérs (or thioesters), N acyl

sul fonam des and N-sulfan arhanic Ld ( fhi rs) which
I nhibit the enzyne_ ac ?C%Jérrfgy%r%?e% c%%%ié‘gt%?%ﬁ%é‘y% raa%éﬁoﬁége% ACAT) ,

phar maceut i cal conﬁB?W%ﬁoﬁs cont ai ni ng these conpounds, and a net hod of
treating hyper chol est erol em a and at heroscl erosi s. The conpounds
of the instant invention show increased aohenmi cal stability over those of
Uni ted Stafes Patent No. 5,245,068.. 1 | _In recent years the role

whi ch el evated blood plasm Ievel§1ﬁfsézb' sRerol plays in patﬁological
conditions in man has received nuch att i on. Deposits of cholesterol in
t he vascul ar system have been indicated as causative of a variety of

at hol ogi cal conditions.incl udi or onar eart
P 9 10 or a phamlaceutggal(iy accept\_/ab e salt thereof wherein:

X and Y are selected from oxygen, sulfur and (CR'R"),,
wherein n is an integer of from 1 to 4 and R’ and
R®* are each independently hydrogen, alkyl, alkoxy,
halogen, hydroxy, acyloxy, cycloalkyl, phenyl
15 - optionally substituted or R’ and R" together form
" a spirocycloalkyl or a carbonyl;
- with the proviso at least one of X and Y is
-{CR'R"),- and with the further proviso when
X and Y are both (CR’R"), and R’ and R" are
20 hydrogen and n is one, R; and R, are aryl;
R is hydrogen, a straight or branched alkyl of from
1 to 8 carbon atoms or benzyl; )
R, and R, are each independently selected from
{a) phenyl or phenoxy each of which is
25 unsubstituted or is substituted with 1 to
5 substituents selected from
phenyl,
an alkyl group having from 1 to 6 carbon atoms and
which is straight or branched,
30 an alkoxy group having from 1 to 6 carbon atoms
and which is straight or branched;
phenoxy,
hydroxy,
fluorine,
35 chlorine,
bromine,
nitro,
trifluoromethyl,
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di sease. Initially, studies of this problemwere directed

toward fisndi ng therapeutic agents which woul d be effective in Fowering
total serum cholesterol |evels. It ig_now known that cholesterol is
transported in the bl ood in the form of conplex particles consisting of
a - 2- -COOH,core of chol esteryl esters plus triglycerides
and a vari et ¥ codaliyDOthe?bid Hk§l hadhkfdh 2réo Qe HYazed by

specific receptors. For exayphe nghol %%Egiéﬂt b8 branched,

- (CH,) NR;R, wherein p is zero or one, and each of
5 Ry and R, is selected f£rom hydrogen or a
straight or branched alkyl group having 1 to
4 carbon atoms;
(b) '1- or 2-naphthyl unsubstituted or substituted
with from 1 to 3 gubstituents selected from
10 phenyl,
an alkyl group having from 1 to 6 carbon atoms and
which is straight or branched,
an alkoxy group having from 1 to 6 carbon atoms
and which is straight or branched;
15 hydroxy,
phenoxy,
fluorine,
chlorine,
bromine,
20 nitro,
trifluoromethyl,
-COOH,
-C00alkyl wherein alkyl has from 1 to 4 carbon
atoms and is straight or branched,
25 - (CH3) JNR;R, wherein p, R; and Ry have the meanings
defined above;
{c) arylalkyl:; . .
{(d) a straight or branched alkyl chain having
from 1 to 20 carbon atoms and which is saturated or
30 . contains from 1 to 3 double bonds; or
(e) adamantyl or a cycloalkyl group wherein the
cycloalkyl moiety has from 3 toc 6 carbon atoms;
with the provisos:
(i) where X is (CHp),;, Y is oxygén, and R; is a
35 substituted phenyl, then R, is a
substituted phenyl;
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carried to the sites of deposit in blood vessels in the 5 or m of

| ow density tipoprotein cholesterol (LDL chol e$terol) ahd away
fromsuch sites of deposit by gn gh density lipoprotein

chol esterol (HDL chol esterol). Fol | ow ng t hese di scoveri es,

t he search for (ii) t hetexpentiec oagget,sxwWE argQntR?0ks ser um chol est erol

10 turned to finding conﬁggagdsowyagﬁt@ﬁe PREE RS QlgCRAI We I N
their action; that is, agen C el evati ng
l_é{t \Q’th mzaggarfgh 8 élk‘&f J:l{lmd /and

t he bl ood serum | evel | owering the

| evel s of LDL chol est Zf’oil A IfBH"’Wing compounds, axe SELFE ef fective in

moder ati ng the | evel s of 15 serum chol esterol, they have little or no
ef fect on cont gol l.ing the imitial sorptiom,of dietary

chol esterol in the bod-ys(—h&eag—b—t—be—m(—e—su-ugf—%u———l-n—l nt esti nal
mucosal cells, dietary el est & ol (CH2)aCHabsor BBd as free

chol esterol which nust 58, 2® esHerifia¥3by the &8tion of the enzyne,
acyl - CoA: chol esterol acyltransfera (ACAT) before it can be
packaged into the. chyl or@'ng ons gvhi ch @re thﬁ@l eas@dpr into the
bl ood stream Thus, therapeutic agents V\:hllﬁ

effectively inhibit
the action o6 ACAT preéevenl the .

Preferred compounds of the instant invention are
those of Formula I:
T wherein R, is phenyl or is phenyl disubstituted in
15 the 2,6-positions,
wherein R, is phenyl or is phenyl disubstituted in
the 2,6-positions, -
wherein each of R, and R, is phenyl,
wherein each phenyl is disubstituted in the
20 2,6-position,
~ wherein R; is phenyl disubstituted in the
2,6-positions and R, is phenyl trisubstituted in the
2,4,6-positions,
wherein R, is 2,6-bis(l-methylethyl)phenyl and R,

25 is 2,6-big{l-methylethyl)phenyl or 2,4,6-tris(l-methyl-
ethyl)phenyl,
wherein one of R, and R, is the group
Rg
30 ' -(Cﬂz)t-tl'-'- (CH,) ;"R
Rg

wherein t is zero or 1 to 4; w is zero or 1 to 4
35 with the proviso that the sum of t and w is not greater
than 5; Ry and Rg are each independently selected from
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25 I ntestinal absorption of dietary chol esterol

streamor the reabsorption of chol esterol which
previously released into the intestine.ghrough
regul atory action.

into the i bl ood
has been
t he body's own
SUMVARY OF THE

I NVENTI ON

30
hydrogen or pRky}hayérg fremdntPof dasben ratemed oo conpounds of

Formul a | bel ow, whe [Rgdss hydregenngRe camebeceeq:nmndsfﬂfm the 3roups Formul a |,
phar maceuti cal caepifEdt t@NR,} ekeR] isapibnyl or phenyP'sR688%88ed OF preparing

t he conpounds.
5
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with from 1 to 3 substituents selected from a straight

or branched alkyl group having from 1 to 6 carbon

atoms, straight or branched alkoxy group having from

1 to 6 carbon atoms, phenoxy, hydroxy, fluorine,

chlorine, bromine, nitro, trifluoromethyl, -COOH,

COOalkyl wherein alkyl has from 1 to 4 carbon atoms, or

- (CHy) JNR3R, wherein P, R; and R, have the meanings

defined above. :

Also preferred compounds of the instant invention
are those of Formula I wherein

X is oxygen, sulfur or (CR'R"),;

Y is oxygen, sulfur or (CR‘R"),, with the proviso that
at least one of X or Y is (CR‘R"), wherein n is an
integer of from 1 to 4 and R’ and R" are each
independently hydrogen, straight or branched alkyl
of from 1 to 6 carbons, optionally substituted
phenyl, halogen, hydroxy, alkoxy, acyloxy,
cycloalkyl, or R’ and R" taken together form a
carbonyl or a spirocycloalkyl group of from 3 to
10 carbons;

R is hydrogen;

R, is phenyl optionally substituted, straight or
branched alkyl of from 1 to 10 carbon atoms,
cycloalkyl of from 3 to 10 carbon atoms;

R, is phenyl optionally substituted, straight or
branched alkyl of from 1 to 10 carbon atoms,
cycloalkyl of from 3 to 8 carbon atoms, phenoxy
optionally substituted with the proviso that only
if X is (CR’R"), can R, be optiocnally substituted
phenoxy and only if Y is (CR’R"); can R, be
optibnally substituted phenoxy, and with the
further proviso that at least one of R; and R, is
optionally substituted phenyl or phenoxy.
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conpound. of the

According to broad formof the invention there is provided a

(CRR)[err]

cycl oal kyl, phenyl _oRLi.Q
spi rocycl oal kyl

of from
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or. a car
1 0B ¥EIBEn at ons or benzyl;

f or mul a: ; [err}
pharmaceutically acceptabl e salt thereof7mherein: X is oxygen; Y is
wherein n is an integer of “from1 to 4 and R

i ndependent |y hydr ogemore @de¥brredl KébigounBal20eKe 1hYEHHRX YnvethbaX Y,
%%A"?o%ﬁtit%tegginor R and R' together forma
onyl ; I's. hyadr

ogen, a straight or branched al kyl

Y is (CR'R"), wherein n is an integer of from 1 to 2;

R is hydrogen;

R, is optionally substituted phenyl;

R, is optionally substituted phenyl or phenoxy,
straight or branched alkyl of from 1 to
10 carbons, or cycloalkyl of from 3 to 10 carbons;
and

R’ and R* are each independently hydrogen, straight or
branched alkyl of from 1 to 6 carbons, optionally
substituted phenyl, halogen, hydroxy, alkoxy,
acyloxy, cycloalkyl, or R’ and R" taken together
form a carbonyl or a spirocycloalkyl.

The present invention also provides a
pharmaceutiéal composition for regulating plasma
cholesterol concentrations comprising a therapeutically
effective amount of one or more compounds of Formula I.
It further provides a method of treating
hypercholesterolemia and for treating atherosclerosis
comprising administering to a patient an effective
amount of one or more compounds of Formula I with a
pharmaceutically acceptable carrier.

DETAILED DESCRIPTION OF THE INVENTION

The compounds of the present invention provide a
novel class of N-acyl sulfamic acid esters (or
thiocesters), N-acyl sulfonamides, and N-sulfonyl
carbamic acid esters (or thiocesters) which are ACAT
inhibitors, rendering them useful in treating
hypercholesterolemia and atherosclerosis.

- T——
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Rl err] and R err]

are each independently selected from

(a) phenyl or

phenoxy*each= of which is unsubstituted or is substituted:with 1 to 5

substituents selected from

to 6 carbon atons and which is stralghr80r branched,

having from1 to 6 Cafnb?Grrﬁh‘Q”E ﬁadewlibseﬁtﬁfé

phenoxy,
nitro,

hydr

stgégght or branch d'satdrated hygrocargon 'chains

group having from1
an al koxy group

1e87 o Dranched;

bron1ne

phenyl , an al kyl

having from 1 to 20 carbon atoms include methyl, ethyl,

n-propyl,

isopropyl,

n-butyl, iso-butyl, tert-butyl,

5 p-pentyl, isopentyl, n-hexyl, n-heptyl, p-octyl,

g-undgcyl,

n-dodecyl, p-hexadecyl, 2,2-dimethyldodecyl,
2-tetradecyl,

and n-octadecyl groups.

Illustrative examples of straight or branched -
hydrocarbon chains having from 1 to 20 carbon atoms and:

having from 1 to 3 double bonds include ethenyl,

2-propenyl, 2-butenyl, 3-pentenyl, 2-octenyl,
S-nonenyl, 4-undecenyl, S-heptadecenyl, 3-octadecenyl,
9-octadecenyl, 2,2-dimethyl-1i-eicosenyl,
9,12-octadecadienyl, and hexadecenyl.

Straight or branched alkoxy groups having from

1 to é carbon atoms include, for example, methoxy,

n-propoxy, t-butoxy, and pentyloxy.

Illustrative examples of straight or branched
alkyl groups having from 1 to é carbon atoms as used in

Pormula I include methyl, ethyl, n-propyl, isopropyl,
n-butyl, and tert-butyl.

Illustrative examples of cycloalkyl groups, as
used in Formula I, include c¢yclopentyl, cyclohexyl,
cyclooctyl, tetrahydronaphthyl, and 1- or 2-adamantyl.

Spirocycloalkyl groups are, for example,

spirocyclopropyl, spirocyclobutyl, spirocyclopentyl,

Illustrative examples of arylalkyl groups are:
benzyl, phenethyl, 3-phenylpropyl, 2-phenylpropyl,

4-phenylbutyl, 2-phenylbutyl, 3-phenylbutyl,

benzhydryl, 2,2-diphenylethyl, and 3,3-diphenylpropyl.
Pharmaceutically acceptable salts of the compounds
of Formula I are also included as a part of the present

10
15
ethoxy,
20
' n-pentyl,
25
and spirocyclohexyl.
30
invention.
35

The base salts may be generated from compounds of

Formula I by reaction of the latter with one equivalent
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trlfluoronethyl : , i
COOaIkyI wherein al kyl has from1l to 4 carbon atons and is
-(CHerr])[gr]NRlerr]Rlerr] wherein p is zero
Is selected from hydrogen or a

strai ght or branched,
or one, and each of R[err and Rl err]

-

L e

straight or brancted@ arigablgraansokini phpamecentigably agtentable
uns ubsiasteu Eel owed shib etagaraefbarbt hetfer 861vnt Cenp16ydtst i t uent s

2- napht hyl
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for the reaction and recrystallization of the salt, if
required. The compounds of Formula I may be recovered
from the base salt by reaction of the salt with an
agueous solution of a suitable acid such as
hydrobromic, hydrochloric, or acetic acid.

Suitable bases for forming base salts of the
compounds of this invention include amines such as
triethylamine or dibutylamine, or alkali metal bases
and alkaline earth metal bases. Preferred alkali metal
hydroxides and alkaline earth metal hydroxides as salt
formers are the hydroxides of lithium, sodium,
potassium, magnesium, or calcium. The class of bases
suitable for the formation of nomtoxic,
pharmaceutically acceptable salts is well known to
practitioners of the pharmaceutical formulation arts.
See, for example, Berge SN, et al, J _Pharm Sci
1977;66:1-19. . '

Suitable acids for forming acid salts of the
compounds of this invention containing a basic. group
include, but are not necessarily limited to acetic,
benzoic, benzenesulfonic, tartaric, hydrobromic,
hydrochloric, citric, fumaric, gluconic, glucuronic,
glutamic, lactic, malic, maleic, methanesulfonic,
pamoic, salicylic, stearic, succinic, sulfuric, and
tartaric acids. The acid addition salts are formed by
procedures well known in the art.

The compounds of the present invention may also
exist in different stereoisomeric forms by virtue of
‘the presence of asymmetric centers in the compound.
The present invention contemplates all stereoisomeric
forms of the compounds as well as mixtures thereof,
including racemic mixtures.

Further, the compounds of this invention may exist
in unsolvated as well as solvated forms with
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sel ected from phenyl, an al kyl group having from1l to 6 carbon atons

and whigh is; stralght or branched, an al koxy group having from1l to
6 carbon atoms and which is stralght or 1Qranched; hydr oxy,
phenoxy, fluorine, chlorine, =" brom ne, nitro,

pharmaceutically acceptable solvents such as water,
ethanol and the like. In gemeral, the sblvated forms
are congidered equivalent to the unsolvated forms for
the purposes of this invention.

5 Preferred compounds of the present invention are
those wherein one of R; and R, is phenyl, and more
preferably wherein one of R; and R, is substituted
phenyl, and still more preferably wherein one of R; and
R, is phenyl disubstituted in the 2,6-positions.

10 In one preferred embodiment both R; and R, are
phenyl disubstituted in the 2,6-positiomns. 1In another
preferred embodiment R; is phenyl disubstituted in the
2,6-position and R, is trisubstituted in the
2,4,6-positions.

15 In another preferred embodiment of the present
invention, R; is 2,6-bis (1-methylethyl)phenyl; and R,
is 2,6-bis(1-methylethyl)phenyl or 2,4,6-tris(1l-methyl-
ethyl)phenyl.

Preferred compounds of Formula I include, but are

20 not limited to the following:

Sulfamic acid (phenylacetyl)-2,6-bis(1-methyl-
ethyl)phenyl ester,

Sulfamic acid[[2,4,6-tris(1-methylethyl)phenyl]-
acetyl-2,6-bis(1-methylethyl)phenyl ester,

25 Sulfamic acid[[2,6-bis{1-methylethyl)phenyl]-
acetyl] -2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid [[2,4,6-tris(1-methylethyl)phenyl]-
acetyl-2,4,6-tris(1-methylethyl)phenyl ester,

Sulfamic acid[[2,6-bis (1-methylethyl)phenyl] -

30 acetyl]-2,4,6-tris(1-methylethyl)phenyl ester,

Sulfamic acid[adamantaneacetyl]-2,6-bis[1-methyl-
ethyl)phenyl ester,

Sulfamic acid({2,6-bis(1-methylethyl)phenyl]-
acetyl]-2,6-bis(1—méchy1ethyl)phenyl ester-sodium salt,

35 Sulfamic acid{([2,4,6-tris(1-methylethyl)phenyl]-
acetyl]42,G-his(1-methylethy1)pheny1 ester-sodium salt,

BeﬂrRTﬂmxd
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trifluoromethyl, - COCH, - COCal kyl wherein alkyl has from1l to 4
carbon atons and is straight or branched,

-(CH etr])[err]NRlerr] R err] wherein P.133 and R4 have the neani ngs defined
above; - (c) arylalkyl; (d) a straight or brancheilbal kyl chain

having from1 to 20 qibamcabeis (aacancyh) e 6 BissdlrestEleSy tont ai ns from |
to 3 doubl e bonds;

mﬁﬂ‘e 1 este (e) adamantyl or a cycl oal kyl group wherein
t he cycl oal kyl '€ S from ' 8 031 PO s Xbi@ k1 -methyl- Preferred
conpounds of the instSA‘H'?a‘f"rﬁ/E'f';n’f<i3 (482 ? p

1on are those of Fornmula I:
ethyl) phenyl ester, : . .
5 2,6-Bis(1-methylethy1)-N-[[[Z.A.G-trls(l-methy -
ethyl)phenyl]methyl]sulfonyl]benzeneacetamlde,
2,6-Bis (1-methylethyl) -N-[[[2,4,6-tris- .
(1-methylethyl)phenyl]methyllsulfonyl]benzeneacetam;de-
sodium salt, ' : .
10 2,6-Bis(1-methylethyl)pheny1[[[2,4,6-trls-
(l-methylethyl)phenyl]methyl]sulfonyl]carbamate,
2,G-Bis(1-methylethyl)pheny1[[[2,4,6-trls- .
(1-methylethyl)phenyl]methyl]sulfonyllcarbamate-sodlum
salt,
15 Sulfamic acid (1-oxo-3,3-dipheny1pr0py1)-
2,6-bis(1-methylethy1)phenyl ester, :
Sulfamic acid [2,6-dichloropheny1(acetyl)]-
2,6-bis(l-methylethyl)phenyl ester,
Sulfamic acid [2,6—dichlorophenyl(acetyl)]-
20 2,6-bis (1-methylethyl)phenyl ester,
Sulfamic acid trans-[(2-phenylcyclopropyl)-
carbonyl]-2,6-bis(1-methylethy1)phenyl ester,
Sulfamic acid [2,S-dimethoxyphenyl(acetyl)]-
2,6-bis(1-methylethyl)phenyl ester,
25 Sulfamic acid [2,4,s-trimethoxyphenyl(acetyl)]—
2,6-bis(1-methylethyl)pheny1 ester,
Sulfamic acid [2,4,6-trimethylphenyl(acetyl)]-
2,6-bis(l-methylethyl)phenyl ester,
Sulfamic acid [Z-thiophenyl(acetyl)]—
30 2,G-bis(1-methy1ethyl)phenyl ester,.
Sulfamic acid [3-thiopheny1(acety1)]-
2,6-bis(1-methylethy1)phenyl ester, .
Sulfamic acid [2-methoxyphenyl(ac§tyl)]-
2,G-bis(1-methylethy1)pheny1 ester,
35 Sulfamic acid.(oxophenylacety;)-
2,6-bis(1-methylethyl)phenyl ester,

' This Sheet Has Been R
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5 wherein R err] is phenyl or is phenyl disubstituted in the 2,

6- positions,; wherein Rlerr] is phenyl or is phenyl ‘disubstifuted in
the 2, 6-positions, "~ wherein each (1% Rlerr] and R err] is phenyl,
wher ei n each phenyl is-.disubstituted i n*fhe 2, 6-position, wherein

Rlerr] is phenyl di Suls&l'féuubeal:ﬂdn[i&eiélu&oaeeﬁﬁﬂpaaﬁyﬁadeﬁz)i s phenyl
trisubstituted in, ,(14}“et ﬁ?g)’igg ste wherein Rerr] is 2,
6-bi s(1-methyl et hyI' eﬂ(anuc acid (1 § eny répyl)-
2,6-bis(1- methylethyl)phenyl ester,
5 Sulfamic acid (cyclopentylphenylacetyl)-
2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid (cyclohexylacetyl) -
2,6-bis{1-methylethyl)phenyl ester,
Sulfamic acid (diphenylacetyl) -
10 2,6-bis(1-methylethyl)phenyl ester,
. Sulfamic acid (triphenylacetyl)-
2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid [(1-phenylcyclopentyl)carbonyl]-
2,6-bis (1-methylethyl)phenyl ester,
15 Sulfamic acid (3-methyl-l-oxo-2-phenylpentyl)-
2,6-bis (1-methylethyl)phenyl ester,
Sulfamic acid (1-oxo-2-phenylbutyl)-
2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid (cyclohexylphenylacetyl)-
20 2,6-bis(1-methylethyl) phenyl ester,
Sulfamic acid (1-oxo-2,2-diphenylpropyl) -
2,6-big(1-methylethyl)phenyl ester,
Sulfamic acid [(9H-fluoren-9-yl)carbonyl]-
2,6-bis(1-methylethyl)phenyl ester,
25 Sulfamic acid (1-oxo-3-phenylpropyl)-
2,6-bis(1-methylethyl) phenyl ester,
Sulfamic acid [1-oxo-3-[2,4,6-tris(l-methylethyl)-
phenyl] -2-propenyl] -2, 6-bis (1-methylethyl) phenyl ester,
Sulfamic acid [1-oxo-3-[2,4,6-tris(i-methylethyl)-
30 phenyl]propyl] -2, 6-bis (1-methylethyl)phenyl ester,
Sulfamic acid [(acetyloxy) [2,4,6-tris(l-methyl-
ethyl)phenyllacetyll -2, 6-bis (1-methylethyl)phenyl
ester, '
Sulfamic acid [hydroxyl[2,4,6-tris(i-methylethyl)-
35 phenyllacetyl]-2,6-bis(1-methylethyl)phenyl ester,
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met hyl et hyl ) phenyl or 2,4,6-tris(1-nethyl-ethyl)phenyl, wher ei n one
of RlerrF and*R[err] is the group [err] whereinit is zerb or 1 to
4, wis zeroor 1to 4 with the proviso_{fat the sumof t and wis not

greater than 5; R err] and R err]. are each independently selected from
Sulfamic acid [fluorol2,4,6-tris(1-methylethyl)-

phenyl]acetyl] -2, 6-bis (1-methylethyl)phenyl ester,

Sulfamic acid {3-methyl-1-oxo-2-phenylpentyl) -
2,6-bis(1-methylethyl)phenyl ester sodium salt,

5 Sulfamic acid [[2,4,6~-tris(1-methylethyl)phenoxy] -
acetyl] -2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid [[2,6-bis{l-methylethyl)phenoxy]- -
acetyl] -2,6-bis(1-methylethyl)phenyl ester, and

Sulfamic acid [[2,4,6-tris(1-methylethyl)phenyl] -

10 acetyl]—2,6rbis(phenyl)phenyl ester.

As shown by the data presented below in Table 1,
the compounds of the present invention are inhibitors
of the enzyme acyl-CoA:cholesterol acyltransferase
(ACAT), and are thus effective in inhibiting the

15 esterification and transport of cholesterol across the
intestinal cell wall. The compounds of the present
invention are thus useful in pharmaceutical
formulations for the treatment of hypercholesterolemia
or atherosclerosis.

20 The ability of representative compounds of the
present invention to inhibit ACAT was measured using an
in vitro test more fully described in Field FJ,

Salcone RG, Biochemica et Biophysica, 1982;712:557-570.
The test agsesses the ability of a test compound to

25 inhibit the acylation of cholesterol by oleic acid by
measuring the amount of radiolabeled cholesterol oleate
formed from radiolabeled oleic acid in a tissue
preparation containing rat liver microsomes.

The data appear in Table 1 where they are

30 expressed in ICg, values; i.e., the concentration of
test compound required to inhibit the activity of the
enzyme by 50%.

—_—
T A— .
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-6- hydrogen or alkyl having from1 to 6 carbon atons, or when R[err]
hydrogen, Rerr] can be sel ect ed fromthe groups defi ned for Rerr];
Rlerr] is phenyl or phenyl substituted g.th from1lto 3 substituents
selected froma straight or branched aI]kyI group having from1l to 6 carbon

atons, straight or branched al koxy g.ﬁgg}:h@w ng from1l to 6 carbon atons,
phenoxy, hydroxy, fluorine, —elef+Ae—bronrme—TitT0, trifluoronethyl,
- COOH, COCal kyl wherein al kgyahgge from1l to

t
(CH[err])[err]NR[err]R[errMhe&em%&ijm;[a 1 have

IS
and

err] have t he neani ngs
defi ned above. Al so preferred conpounds of °®he instant invention are
those of Fornula | wherein X ig oxygen, sulfuriar (CRR')[err]; Yis
oxygen, sul fur or (CR R")[err]3 with the provisq that at | east one of
Xor Yis (GRR')[err] wherein®n is an integer of from1l to 4 and R
and R' are each i ndependefit | y hydr ogen, st¥ai ght or branched al kyl
. 5 ' 12
6 Co12
7 47
10 8 21
ld >5
11 >10
13 25
14 33
15 15 _ 34
16 36
17 >50
18 22
19 >50
20 _ 20 .>50
21 5%
22 -50’
23 12
25 25 7.2
26 28
27 12
28 6
29 ' 15
10 30 4.1
31 3.3
32 8.9
a3 9.3
T




of from1l to 6 carbons, optionally substituted phenyl , hal ogen,

hydr oxy, fal koxy, acyl oxy, cycloal kyl, or R and R' taken togetther form
a carbonyl or a spirocycloal kyl group of from3 to 10 carbons; R
i s hydrogen; R[err] is phenyl optionally3Sabstituted, straight or
branched al kyl of from1 to 10 carbon atons, cycloal kyl of from3 to
10 carbon atons; Rerr] is phenyl offBkd|{cpnt,haritaited, straight or
branched al kyl of from1 to 10, n atons, taxycl oal kyl of from3 to 8
carbon atons, phenoxy o] | d t.he proviso that
only iIf Xis (CRR')[err] s@n Rerr] be optigpally substituted
phenoxy and only if Y is (CRR'}[err] can Rerr] p optionally
substituted phenoxy, and with the further proViso that at |east one of
Rlerr] and R érr] is opti of&l |y substituted?phenyl or phenoxy.
REPLACEMENT SHEET 37 16
38 . 31
39 32
40 32
10 41 28
' 42 7
43 31
44 9.4
. 45 5.6
15 46 34
47 38
48 . 8.3
20 In one in vivo screen desigmated APCC, male

Sprague-Dawley rats (200 to 225 g) were randomly
divided into treatment groups and dosed at 4 PM with
either vehicle (CMC/Tween) or suspensions of compounds
in vehicle. The normal chow diet was then replaced

25 with a high fat, high cholesterol diet (designated PCC)
containing 0.5% cholic acid. The rats consumed this
diet ad libitum during the night and were sacrificed at
8 AM to obtain blood samples for cholesterol analysis
using standard procedures. Statigtical differences

30 between mean cholesterol values for the same vehicle
were determined using analysis of wvariance followed by
Fisher’s least significant test. The results of this
trial for representative compounds of the present
invention appear in Table 2.

35
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0 7 NOV 1996 | | 7
More preferred conpounds of the instant invention are those of For#ula I

wherein X is oxygen; Yis (CRR')[err] wherein nis an
integer of from1l to 2; R is hydrttfen; Rlerr] is optionally
substituted phenyl; :
TABLE 2 .
Compound of % Charge
Example - {mg/dl)
1 -63
5 2 -62
3 -79
4 -47
5 -73
6 -75
10 7 -17
8 -66
10 -26
i 11 -8
12 -5
T 15 13 -31
14 -12
15 -14
16 +10 .
17 . -40
20 18 -47
19 -20
20 - -19
21 -16
22 -23
25 23 -19
24 ' -24
25 -71
26 -26
_ 27 -72
30 28 -30
29 -9
30 -40
31 -30
32 ' -48

N



R2 is optionally substituted phenyl or phenoxy, strai ght or branched
al kyl ofi from1 to 10 carbons, or cycloal kyl of from3 to 10 carlons; and
R and R' are each |ndependently hydr ogen, straight or branched al kyl of
froml to 6 carbons, optionally subst i t1¥ed phenyl, hal ogen, hydroxy,

al koxy, acyl oxy, cycloal kyl, or R and R' taken together form a carbonyl
or a spirocycl oal kyl . The preSRBHE 2n(geRtibn al-so provi des a

phar maceutical conposition f regul ating plasnm m{aﬁgest er ol

concentrations conprising aEtg':ﬁﬁ]a%eut ically effedmgfdlanount of one or

nore conpounds of Formula |I. Mye particularly, t hegpr esent invention

provi des a pharnmaceutical conposition for treating ﬂyperchol esterolem a
and/ or atherosclerosis conpri 3] ng an effectlve am)fl t of a conmpound of the
i nvention and®a pharmaceuti cal3%y '

36 -6
37 -50

38 -16

_ 39 +5

10 40 -54
a1 -73

T42 | -25

a3 -45

- a4 -74
15 45 . -63
46 -57

47 -46

48 -73

20 .

In therapeutic use as agents for treating
hypercholesterolemia or atherosclerosis, the compounds
of Formulas I or IT or pharmaceutically acceptable
salts thereof are administered to the patient at dosage

25 levels of from 250 to 3000 mg per day. For a normal
human adult of approximately 70 kg of body weight, this
translates into a dosage of from 5 to 40 mg/kg of body
weight per day. The specific dosages employed,

_ however, may be varied depending upon the requirements

30 of the patient, the severity of the condition being
treated, and the activity of the compound being
employed. The determination of optimum dosages for a
particular situation is within the skill of the art.

0D f



acceptable carrier. Al so described is a nethod of treating .
hypercho] esterol em a and for treating atherosclerosis conprising

adm nistering to a patient an effective anount of one or nore conpounds
of Formula | with a pharmaceutically accéb?'abl e carrier.

DETAI LED DESCRI PTI ON OFrdiHprépdaEhg |« pharmacddtd c&0Raposks 164s teemPr esent

I nvention provide %1{&03 ofih@S He0tn iy @ﬁ’émﬁ#}éfigh& gﬁéana%z?&ers (or

t hi oesters), N-acyl onam on am_C acid esters (or
t hi oest ers) which aré: dﬁ%’?‘?oﬁm?’:@nﬂé‘h fﬁ?ﬁh BRELUPT in treating
hyper chol est er ol enidhd- aﬁﬁb%ﬁ%@ég%ratmns ifclude powders,

5 tablets, dispersible granules, capsules, and cachets.

A solid carrier can be one or more substances
which may also act as diluents, flavoring agents,
solubilizers, lubricants, suspending agents, binders,
or tablet disintegrating agents; it can also be an

10 encapsulating material.

In powders, the carrier is a finely divided solid
which is in a mixture with the finely divided active
component. In tablets, the active component is mixed
with the carrier having the necessary binding '

15 properties in suitable proportions and compacted in the
shape and size desired.

Powders and tablets preferably contain between
about 5% to about 70% by weight of the active
ingredient. Suitable carriers are magnesium

20 dicarbonate, magnesium stearate, talc, lactose, sugar,
pectin, dextrin, starch, tragacanth, methyl cellulose,
sodium carboxymethyl cellulose, a low-melting wax,
cocoa butter, and the like.

The term "preparation" is intended to include the

25 formulation of the active compound with encapsulating
material as a carrier providing a capsule in which the
active component (with or without other carriers) isg
surrounded by a carrier, which is thus in association
with it. In a similar manner cachets or transdermal

30 systems are also included.

Tablets, powders, cachets, and capsules can be
‘used as solid dosage forms suitable for oral

administration.
Liquid form preparations include solutions,
35 suspensions, or emulsions suitable for oral

administration. Aqueous sclutions for oral

’ﬂns Sheet Has
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- 8- In Fornmula | above, illustrative exanples of straight or branched
sat ur at ed hydroc¢arbon chains having from1l to 20 carbon atons include

nmet hyl , ethyl, n-propyl, isopropyl, n- butyl i so-butyl, tert-butyl,
n-pentyl, isopentyl, n-hexyl, n- heptyl n- octyl n-undecyl, n-dodecyl,

n- hexadecyl, 2, 2-di nedsiplidosedyd cad- lbeatplraplaecad byaiﬁdsﬂlﬂmbadﬁ:ybt:@l’eoups

| ['lustrative exarrpl eSonouid rial Meﬂ&n&h&&ﬂ@%uﬁ!ﬁl@@f%&a&i@l ns ‘havi ng

froml to 20 carbon %ﬁﬁn&"l FSILBQ/I g rlgg%gs t gng gﬁgP rﬁggo;%gtgrg ude

et henyl , 2-propenyl buten en
4- undecenyl , 5-hept aﬂeesclé:ﬁ§1 %f’d’?aﬂéeé’gﬂ f°n59f85t%ﬁi‘ YA can be ade

2, 2-di met hyl - 115 ei coReriiFPeping thet finaduddisried mtdvame@@ﬁyin
Strai ght or branchedvwatidrorgaeghen pdthay vl gediuso riafertial Geuxhr &0 madtedds i ncl ude,
for exanpl e, nethoXyer synthetic gums, resing, methyl cellulose, sodium

) carboxymethylcellulose, and other suspending agents
known to the pharmaceutical formulation art.

10 Preferably, the pharmaceutical preparation is in
unit dosage form. In such form, the preparation is
divided into unit doses containing appropriate
quantities of the active component. The unit dosage
form can be a packaged' preparation containing discrete

15 quantities of the preparation, for example, packeted
tablets, capsules, and powders in vials or ampoules.
The unit dosage form can also be a capsule, cachet, or
tablet itself, or it can be the appropriate number of
these packaged forms.

20 Some of the preferred compounds of the present
invention are prepared as set forth in Chart I hereof
wherein R, R; and R, have the meanings defined in
Formula I; and Z represents a halogen.

In Route 1, a solution of a halide of the

25 Formula R,Z in ether is added to a suspension of
Li powder in ether heated under reflux. The solution
is cooled to 0°C. The resulting lithium compound is
then poured into the ligquid ethylene oxide precooled to
-78°C. The mixture is allowed to warm up to room

30 temperature. After work-up with saturated NH,C1l, the
product (3) is extracted with ethyl acetate. The
alcohol {3) is oxidized to the acid (4) by Jones
reagent (K,Cr,0,/H,S0,} in acetone at 0°C.

Alternatlvely, the acid (4) can be arrived at

35 using a method similar to Org., Syn, Coll., 3:557 in
which a substituted benzene is chloromethylated

_This Sheet Has Been eﬂlaced



et hoxy, n-propoxy, t-butoxy, and pentyl oxy. [llustrative exanples of

strai ght: or branched al kyl

and tert-butyl.

IIIustrative exa

in Fornula I, Incleaqe lgas%ew&,yl Rou‘E¥§|20B€X§’| reE%éétQOny)i' with a -

tetrahydronaphthy

for exanpl e, sp|r§

spi rocycl ohexyl .

-adamantyl . pi Tocycl oal kyl

|ro cl b t | |
i a@??m LR ¥l wemPhrocycl opentyl

. . groups havi ng fron11 to 6 carbon atons fas used
in Formula | include nmethyl, ethyl, n- pr:g i sopropyl, n-pentyl,
S of

n- butyl ,
cycloalkyl groups,

as used

groups are,

, and
are:

benzyl, phenet hyl co&pqureisybpruhpyl;nfgn?ﬁtmnyr@ﬂ@pw ithhenylut yl ,
2 phenyl butyls 3- pliepytdaiby! preeaadesdgetlerally? klophanytes Byt and

3-di phenyl propyl .
of Formula | are
base salts may be

| so

| atter with one ec?tf-l ohowdi§t be understood that the contpounds of the

10

15

20

25

30

35

present invention can be prepared as set forth
generally as follows.

N-acyl sulfamic acid esters (or thicesters) baving
the formula of Compound ¢ in Chart I Route 1 can be
prepared by reacting an acyl chloride and a sulfamate
having the formula of Compounds 5 and 8, respectively,
in Route 1. The resulting ester {or thioester) can
optionally be reacted with a base, followed by an aryl
halide.

Alternatively, N-acyl sulfamic acid esters (or
thioesters) having' the formula of Compound 3 in Chart I
Route 1A can be prepared by reacting an oxysulfonyl
isocyanate and a grignard agent having the formula of
Compounds 7 and 15, respectively, in Route 1A. The
resulting ester (or thicester) can dptionally be
reacted with a base, followed by an aryl halide.

N-acyl sulfonamides having the formula of
Compound 21 in Chart II Route 2 can be prepared by
reacting an acid chloride and a sulfonamide having the
formula of Compounds 5 and 18, respectively, in
Route 2. The resulting sulfonamide can optionally be
reacted with a base, followed by an aryl halide.

N-sulfonyl carbamic acid esters (or thioesters)
having the formula of Compound 23 :.n Chart II Route 3
can be prepared by reacting a sulfonamide and a
chloroformate having the formula of Compounds 18
and 22, respectively, in Route 3. The resulting ester

—_—
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-9- of a suitable nontoxic,

pharmaceutical |y acceptabl e base fol |owed by

evaporation of the solvent enployed for the reaction and recrystallization

of the salt, if

the base salt by reaction of the salt w

sui tabl e aci d such(cs thiehstbrioras, ophidnakly be ireacted ateh iacbage,d.
Sui t abl e bases f orsdiabwed @yb@s argali=aiaé, t he conpounds of this invention
i nclude am nes such as triethylam ne or dibutylam ne, or alkal
and al kaline earth nmetal bases. Preferred al kali netal

5

10

15

20

25

30

35

EXAMPLES

The following examples illustrate techniques
discovered by the inventors for the preparation of the
compounds of the present invention. It should be '
appreciated by those of skill in the art that the
techniques discleosed in the examples which follow
represent laboratory techaniques discovered by the
inventors to function well in the practice of the
invention, and thus can be considered to constitute
preferred modes for this practice. Those of skill in
the art should, however, in light of the present
disclosure, appreciate that many changes can be made in
the specific embodiments which are disclosed and still
obtain a like or similar result without departing from
the spirit and scope of the invention. In other words,
the following examples are given to illustrate
particular compositions and methods within the scope of
the present invention and are not intended to limit the
scope of the present invention.

. EXAMPLE 1
Synthesis of sulfamic acidff2,6- 1-methyleth -
henyllac -2,6-bi -m lethyl)phen ter
(a) 2.6-Dii (o) hen anol

2,6 diisopropylbromobenzene (see J. Org. Chem.,
42(14):2426-2431 (1977) for preparation} (30 g,
124.4 mmol) was added to a suspension of Li powder
(1.9 g, 273.6 mmol) in ether (100 mL) heated under
reflux, the heating was continued for another 4 hours,
cooled, and the mixture was poured into ethylene oxide
which was precooled to -78°C. The mixture was warmed

(N0
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hydr oxi des and al kaline earth nmetal hydroxides as salt formers are the
hydroxi des of ¢«Iithium sodium potassium magnesium or calcium The class
of bases suitable for the formation of nontoxic, pharmaceutically
acceptable salts is well known to practi+t23eners of the pharnaceuti cal

formul ation arts. r Pharm Sci 1977,
66: 1- 19. Sui tgg eyfag‘lgcfeag? e“ﬁgf‘%%ng acFHragtaﬁdta]gH‘Sg & tPhpounds of
this invention conta? rﬁdﬁﬁdflﬁ%}'d" §P FaPEi9R| HRR ethex 18}’%" ¥8€ necessarily
limited to acetic, s¢raraspd andevashed swilthobrine, tdriedrover Mgadyobr omi c,
hydrochloric, cit [ E£1 telreaprang, e uswaane wiﬂ gGapdrateq ol aliﬁ@bg., lactic,
malic, naleics nmetpangsubiam’ Qhr&ﬁ A3l ¢ WidxGne St j’_la cinic,
sulfurlc and tart r|c agltﬁéso e ?fa:nen #%’g’aw? n _salts qe ormed by
procedures wel | knbwn i-h the a2y Y ShBanRE2aPed Ha’ ptresent

i nvention may al so %xaié' in different stereoisoneric fornms by virtue of the
presence of asynelR dCBehiler sé iln2thé ¢mnPIddhd.3.-Theltprz®ent i nventi on
contenpl ates all ssersol.s®ma,izH), 3.7-3.8 (t, 28), 7.1-7.3 (m,

10 3H) ppm..

(b) -Diisopropyl
Jones reagent (94 mL, 2 M, 188 nmmol) was added to
a solution of 2,6-diisopropylphenylethanol {19.2 g,

15 93.05 mmol) in acetone (600 mL)} at 0°C over 2 hours.
The mixture was stirred for another 0.5 hour. The
reaction mixture was poured into ether (1 L), washed
with brine, and the product was extracted by 1N NaOH.
The basic extract was acidified with concentrated HC1,

20 the liberated acid was removed by ether extraction
(200 ms x 5). The combined ether extract was dried
over MgS0O,, filtered, and then evaporated. The residue
was used for the next step without further purification
(18.47 g, 90%);

25 NMR (CDCl3): &6 1.15-1.35 (m, 12H), 3.05-3.25 (m, 2H),
3.85 (s, 2H), 7.1-7.35 (m, 3H) ppm.

{c) fami i -big(1- hyl nyl] -
11- -bi -meth:
30 2,6-Diisopropylacetic acid (200 mg, 0.91 mmol) and

oxalyl chloride (253.9 mg, 2 mmol) were mixed together
in 20 mL of toluene at room temperature under N, with a
few drops of DMF as catalyst. The mixture was stirred
for 16 hours, the solvent and the excess oxalyl

35 chloride were then removed in vacuo, and the acyl
chloride was redissolved in 20 mL of dry THF.
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forms of the conpounds as well as m xtures thereof, including racemc

m Xt ur es. +  Further, the compounds of this |nvent|on may exi st¥in
unsol vated as wel| as sol vated forms with

-10- phar maceutically accept abl e sol veritd such as water, ethanol and the

like. In general, 2,5epsDdosabpighHenfP sal fana08 S{2801 RS Qodﬁo\ia@éit to the
unsol vat ed forims fgoel NenPUPPSCYler Pisha) bl O ration gﬁe”ed
conpounds of e HheRRias IEET %%Sré Adada ¥0°0d Bofiiios wnabs 11 2N
N, and the mixture was stirred at room temperature for
5 3 hours. The solvent was removed and the residue was
distributed between ethyl acetate and 1N HCl. The
organic layer was dried over MgSO,, filtered, and
evaporated, and the pure product was isolated by column
chromatography _(1:1 hexane:EtOAc, 300 mg, 72%),

10 mp 166-168°C.
.EXAMPLE 2
Synthesis 1fami id[[2,6-bis.(1-methviethyl) -
enyllacetyl]-2,6-big{1-methvleth: henyl er
15 lo bl alt

The sodium salt of the title compound of Bxample 1
was prepared by dissolving the title compound of
Example 1 (1 g, 2.18 mmol) in THF (10 mL), and one
equivalent of NaH (87 mg, 2.18 mmol) was added to the

20 solution and this was then stirred for 0.5 hour. The
solvent was evaporated and product was obtained by
trituration with hexane (0.63 g, 60%), mp 242-244°C.

EXAMPLE 3
25 Synthesis of sulfamic acid[[2,6-big{l-methylethyl)-
h 1 etyll-2,4,6-tris(l-methylethyl)phenyl ester
This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisoproplyphenyl sulfamate was replaced with
30 2,4,6-triisoproplyphenyl sulfamate, mp 152-155°C.

EXAMPLE 4

1-m lethyl])phenyl _
35 This compound was prepared in the same manner as
for the title compound of Example 1, exce;it that

eet Has Been Ri laced
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preferably wherein one of Rlerr] and Rerr] is substituted phenyl, and

still rmore preferably wherein one of Rlerr] and R2 is pheéenyl disubstituted
in the 2,6-positions. I n one pref e_rzise.d enbodi ment both R err] and
Rlerr] are phenyl disubstituted in the 2,6-positions. In another preferred

enbodi nent R[ err] 2i$-@hisoptonyil phdrglatatiyd dechlnride wds6rgplacéd edtand Rlerr] is
trisubstituted in ddiRarkahefedt9si dH18P5e; I n another preferred enbodi nent
of the present indgnhi erry ,is,2, 65.0i s(lznethyl e )phenyl ; and R2 is
2, 6-bi s(1- et hyl et )-/L: ?P%%ﬂ) 'orﬂ'5&4(,‘%- ?%I s( &smag"[3 (yﬂ" té?%{/l ) phenyl .
Preferred conpoundsdf Soffin -4 Finctlde? T 2% é™not®)| PRt ed to the

foll owing: 3 Sul fam ¢ acid (phenyl acetyl)-2, 6-bis(l-nmethyl- ethyl)phenyl
ester, Sul fam c acid[[2, 4, 6-tri sEdampsst Isy| et hyl ) phenyl ] -

acetyl -2, 6- bi s(I| - zohtdsaEhyt kel £848E2. 4. 6-triBUhiAFNGIethyl) -
acid[[2, 6-bis(l- ”%lgiﬁﬁ%ﬁf)lghgf%lh%' 5 (AGELY, Jet B PRbadl =HELDY! et hyl) phenyl
ester, Sul fa a?'a,;C"! Ay oL By R ST NYT) Pheny ]-

10 A solution of commercially available 2,4,6-triiso-

propylbenzoyl chloride (35 g, 131.2 mmol) in 400 mL
ether was added slowly to a suspension of lithium
aluminum hydride (LAH) (4.89 g, 131.2 mmol) in ether
(300 mL) at -15°C. The mixture was slowly warmed to

15 room temperature over 18 hours. Saturated Na,SO,
solution was added slowly and the ether layer was
‘separated, dried over MgSO,, and evaporated to dryness.
The compdund was used in the next step without further
purification; )

20 NMR (CDClz): & 1.2-1.4 (m, 18H), 2.8-3.0 (m, 1H),
3.3-3.5 (m, 2H), 4.8 (s, 2H), 7.1 (s, 2H) .ppm.

(b) 2.4,.6-Triisopropylbenzyl bromide

A solution of PBry (2.7 g, 10 mmol) in etherxr

25 {10 mL) was added slowly to a solution of 2,4,6-triiso-
propylbenzyl alcohol (4.68 g, 20 mmol) in 20 mL of
ether at room temperature. The mixture was stirred for
1 hour, 5 mL of absolute BtOH was added, and stirring
was continued for another 0.5 hour. The solvent was

30 removed and the residue distributed between EtOAc and
saturated Na,C0;. The EtOAc layer was separated,
washed with brine, and dried over MgSO,. The solvent
was evaporated and the pure product was isolated by
¢column chromatography (100% CH,Cl,, 3.5 g, 59%);

35 NMR (CDCl,;): 6 1.2-1.4 (m, 18H), 2.8-3.0 (m, 1H),
3.2-3.45 (m, 2H), 4.7 (s, 2H), 7.04 (s, 2H) ppm.
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acetyl-2,4,6-tris(l-methylethyl)phenyl ester, Sul fam c
aci d[ (2 6- bi s(I| -net hyl et hyl ) phenyl ] - '

acetyl]-2,4,6-tris(l-nethylethyl)phenyl ester, Sul fam ¢
aci d[ adamant aneacetyl]-2,6-bis I-nethyl fthyl)phenyl ester, Sul fam ¢
acid-[[2, 6- b|s(I-netherthyI)phenyI] yi] 6- bi s (I-nethylethyl)phenyl

ester-sodi um sal t,(c) ﬂwﬁﬁﬁu@_ﬂﬁﬁjﬁﬁiﬂ_y' ) phenyl | -
|

acetyl]-2,6-bis |-mnet
Sul fam c acid (decano%‘- - DT S-

,4,rgaq:r¥19€opr¥p l-benzyl bromide
(12 g, 40.4 mmol) in dry THF (160 mL) was added to a

5 suspension of Mg powder (1.96 g, 80.8 mmol) (4 hours)
in THF (20 mL) heated under reflux. 2,6-Diisopropyl-
phenoxysulfonyl isocyanate (ROSO,NCO) (see Phog. and
Sulf., 19:167 (1984) for preparation) (11.45 g,
40.4 mmol) was added neat, and after the addition was

10 completed, the reflux was continued for another
2 hours. The reaction was stirred at room temperature
for 16 hours. Saturated NH,Cl and EtOAc were added.
The EtOAc layer was separated, dried over MgSO,,
filtered, and evaporated to dryness. After

15 purification by column chromatography (4:1
hexane:EtOAc), the compound was isolated as white solid
(13.5 g, 67%), mp 178-180°C.

EXAMPLE 6
20 hegi £ 1famic acgi 2,4, 6-trig{1-m lethyl) -
henylla 1}-2,6-bis (1-methylethyl)phen ster
sodium salt
This compound was prepared in the same manner as
for the title compound of Example 2, except that the
25 title compound of Example 1 was replaced with the title
compound of Example 5, mp 250-252°C.

EXAMPLE 7
hesgi f_sulfamic acid lacetyl)-2,.6-bis-
30 {l-methylethyl)phényl ester
This compound was prepared in the same manner as
the title compound of Example S, exi:ept that
2,4,6-triisopropylbenzyl magnesiumhrémid'e was replaced
with benzylmagnesium chloride (commercially available),
35 mp 150-152°C.

e——
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phenyl ester, Sul fam c acid (dodecanoyl) 2,

et hyl ) pHenyl ‘ester, 2, 6-Bi s(l-nethylethyl)-

et hyl ) phenyl ] net hyI ] sul fonyl ] benzeneacet am de,

2,6-Bis(l-methylethyl)-N-[[[2,4,6-tris-

(1- et hyl et hyl ) phenyl ] et hyl ] sul f onyl ] benzeneacet am de- sodi um salt,

2, 6-Bis(l-methylethyl)phenyl [[[2,4,6-thhs-

(1- net hyl et hyl ) phenyl ] net hyl ] sul fonyl ] car bamat e,

2, 6- Bls(l-nethylethyl)phenyl[[[2 4 BKN@HE(& nethylethyl)phenyl]nethyl]

uI fonyl ] car bamat e- g 3 3 < £.04 16

(1- oxo- 3, 3-di pheny

Sulfamc acid [2,6 IS hyI ) phenyl

est er, Sul fanmic actdf 2 0 f’éc ’“am}/er as

2, 6-bi s(1- met Pyl et FA fbhl@nﬁ”‘@é‘[“@r“ Examplg, fa‘h’f"@!’gc?‘ﬁt 2,6-diiso-

trans- [ (2- phenyl cyptapyiphepoxy scdfonyly ipoyaabe (ab- meplagkdtdigh) phenyl ester,
2,4,6-triisopropylphenoxy sulfonyl isocyanate,

met hyl - N
4,6-tris(1l-nethyl-

'_'U
—
|—|m

~- /—\

mp 178-180°C.

10

i-methylethyl nyl thyl 1 nzeneacetamide
(a) S8-2.4,6-Triisopropvlbenzylisothiourea
A mixture of 2,4,6-triisopropylbenzyl bromide
15 (6.0 g, 20 mmol) and thiourea (1.536 g, 20.1 mmol) in
180 mL of absolute EtOH was heated under reflux for
3 hours. The reaction was cooled and evaporated. The
white powder (7.1 g, 95%) was used for next step
without further purification, mp 200-205°C.
20
(b) 2 -Triisopropylbenzyl fonamid
Chlorine gas was bubbled through a suspension of
8-2,4,6-triisopropylbenzylisothiourea hydrobromide
(2.5 g, 8.56 mmol) im H,0 (100 mL) at 0°C for 1 hour.
25 The solid was extracted into EtOAc (50 mL) and NHj(g
was bubbled through the EtOAc solution at 0°C for
0.5 hour and the solution was further stirred at room
temperature for 2 hours. 2,4,6-Triisopropylbenzyl-
sulfonamide was isolated as white powder (100 mg) by
30 column chromatography (4:1 hexane:BtOAc);
NMR (CDCl,): & 1.2-1.6 (m, 18H), 2.8-3.0 (m, 2H),
3.25-3.4 (m, 2H), 4.75 (s, 2H), 7.0 (s, 2H), ppm.

«-~ This Sheet Has Been Reraced




Sul fam c acid (2,5-di net hoxyphenyl (acetyl)3- 2, 6-bis(1-nethyl et hyl

ester,

2, 6- bls(l-nethylethyl)phenyl ester,

4

Sulfamc acid [ 2,4, 6- tr|nethoxyphenyl(acetyl)]

Sulfamc acid

)phenyl

[2 4, 6-trimet hyl phenyl (acetyl)]- 2,6-bis(1 nmet hyl et hyl ) phenyl ester,

Sulfanic acid [ 2-thiophenyl (acetyl)]-
Sul fam ¢ acid [3-thi ophenyl (acetyl)]-

ester,

2, 6- bi s(1- et hyl et hyl ) phenyl
2,@8bi s(| -nmet hyl et hyl ) phenyl

ester,
ester,

Sul fam c acid [ 2- nethoxyphenyl(acetyl%l 2¥6 bi s( 1- met hyl et hyl ) phenyl

ester,

Sul fam c acid (oxophenyla

10

- 15

20

25

30

30

th
2,6-big(l- hyleth
This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6 -diisoprop'ylphenylacetic acid was replaced with
1l-adamantecarboxylic acid, mp 165-167°C.

EXAMPLE 13
thesis of sulfamic acid(l-oxo-3.3-diphenylpropyl) -
6- -methyleth
This compdund was prepared in the same manner as
for the title compound of Example 1, except that
2, 6-diisopropylphenylacetic acid was replaced with
3,3-diphenylpropionic acid, mp 149-152°C.

BXAMPLE 14
Synthesis of sulfamic acidi2,6-dichlorophenyl (acetyl
2.6-big(1-methylethyl)phenyl ester

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
2, 6-dichlorophenylacetic acid, mp 203-205°C.

EXAMPLE 15
t igs o 1fami ci rang-[(2- nylcvclo-
1 rhon -2,6-bi -1 henyl ter

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with

trans-2-phenylcyclopropylcarboxylic acid, mp 166-168°C.

2,6-diisopropylphenylacetic acid was replaced with
2-thiopheneacetic acid, mp 133-136°C.

This Sheet Has Been Reraced
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-12- Sul fam c acid [2-trifluoronethyl phenyl (acetyl)]-

2, 6-bi s(4-net hyl et hyl ) phenyl ester, Sulfamc acid™ ¢ L
(1 oxo0- 2- phenyl propyl )- 2, 6-bis(1- nethylengl)phenyl ester, Sul fam c-
acid (cyclopentylphenylacetyl) 2, 6- bi s(1-1ret:-hyl et hyl ) phenyl ester,

Sul fam c acid (cycl ohexyl acetyl) - 2 6- ﬁmn@ﬂgﬂmthylethyl)phenyl ester,
Sul fam c acid (di phapvhash! ¥k 2. L )d y] ester,
Sul fam ¢ acid (trlp | y phenyl ester,

Sul fami c aC|d [ (I -gte ¥ 6- bi s( 1- nethylethyl)phenyl
ester, - Sul fam c ac?’él’"’( S°’F%{

e wap. a;@gage Hé‘n?‘ﬁ)ém‘eyf“fmer as

2, 6- bi s(1- met Byl et Hidx) phefjiklesiompound of Hginplenilc excerr that

(1- oxo- 2- phenyl but yd,)6~diisopropylphenylacetic acid was replaced with
3-thiopheneacetic acid, mp 136-138°C.

EXAMPLE 21
10 hegi 2-math h 1)1-
2.6-bis(1-methylethyl)phenyl ester

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with ~

. 15 2-methoxyphenylacetic acid, mp 159-161°C.
EXAMPLE 22
t i 1fami id (ox n -
2,6-b - hylethyl)phen
20 . . This compound was prepared in the same manner as

for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
benzoylformic -acid, mp 106-109°C.

25 EX2AMPLE 23
Synthesi £ gulfami cid[2-trifluoromethylphenyl -
1}1]-2.6-bis(1- h h by

This compound was prepared in the same manner as
for the title compound of Example 1, except that
30 2,6-diisopropylphenylacetic acid was replaced with
2-trifluoromethylphenylacetic acid, mp 144-149°C.

1
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2,6-bis (1-nmethylethyl)phenyl ester, Sul famc acid .

(cycl ohexyl phenyl acetyl)- 2, 6-bi s(1-net hyl et hyl ) phenyl ester, Sul fam ¢
acid (1-oxo-2,2-di phenyl propyl)- 2,6-bisgd:nmethylethyl)phenyl ester,

Sul fam c acid [(9Hfluoren-9-yl)carbonyl]- 2,6-bis (1-methylethyl)phenyl
ester, Sulfamc acid (1- oxo 3 phﬂmpxcqsyl)

26b|s(l-rrethylet R WE MAlEs pf

[1-0x0-3-[2,4,6-tr

phen] 2 sfzpz“tyﬁl’fg“%%w <7 U e PSR ko i e 11T 261

phenyl | propyl -2, 6f°b‘f $he. ‘r?'é¥ﬂ)ﬂ°€‘?ﬁ‘§‘r‘3 PR SHAFPER tTar eXcePt thak| f anjc aci d
[ (acetyl oxy) [ 2, 4, 62t4-id {doprepyhphenylacetic acid was replaced with

et hyl ) phenyl ] acet yb ]phénpigriop{dniaehdénd,cinpylappiesvel. ester, Sul fam c acid
[ hydroxy[2,4,6-tris(1-nmethylethyl)- phenyl]acetyl]-2,6-bis
(1- met hyl et hyl ) phenyl ester, EXAMPLE 25
10 hesi 1f Yo} 1open hen 1) -
2,.6-big(1- lethyl)ph
This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with -

15 a-phenylcyclopentanecarboxylic acid, mp 142-143°C.
EXAMPLE 26
hegig of s i cid lohexylace -
2,6-big(1-methylethyl)phenyl ester
20 This compound was prepared in the same manner as

for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
cyclohexylacetic acid;
¥ NMR (CDCl3): & B.35 (s, 1H), 7.1-7.3 (m, 3H),

25 3.3-3.45 (m, 2H), 2.35 (4, 2H), 1.55-1.95 (m, 8H), 1.22
(d, 12H), 0.9-1.1 (m, 2H), ppm. '

EXAMPLE 27
S egig of lfamic aci iphenvla -
30 2,6-bi ~-meth 1) ph

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
diphenylacetic dcid, mp 164-166°C.

35
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- 13- « Sulfamc acid [fluoro[2,4,6-tris(1-nethylethyl)-

phenyl ] acetyl ] -2, 6-bi s(1-net hyl et hyl ) phenyl ester, Sul fam c acild
(3-nethyl -1 - oxo- 2- phenyl pentyl)- 2, 6-bis(1: {'ﬂst hyl et hyl ) phenyl ester sodium
salt, Sulfamc acid [[2, 4, 6- trls(l-rre? 'yl et hyl ) phenoxy) -

acetyl ]-2, 6-bis(l-methylethyl )phenyl emm 3¢ Sulfamc acid

[[2, 6-bi S((jl met hy! Clebytdle X gy R SIS EhN phenyl
ester, an Sul 1.an _- d I e phenyT

acetyl] 2, 6- bi s( pherfyypH !!ﬁﬁm ' wn by t he data pr esent ed

belowin Table 1, the cc'n"’l"bﬂﬂﬁ?&@%d ¥R Rﬁe@éﬁ?ﬁ ipnkhen 8a%m MaRBeT @Fi bi tor s of
t he enzyne acyls- CoAfehdihest dilel camppuhd aofs Egamie { A@kEgpt ahdtare t hus

effective in inhibita, 8gaiiBSpropylphenylacetic acid was replaced with
xanthene-9-carboxylic acid, mp 180-181°C.

BXAMPLE 37
10 h i H-fluoren-9- 11~
2.6-bi - h
This compound was prepared in the same manner as
for the title compound of Bxample 1, except that
2,6-diisopropylphenylacetic acid was replaced with

15 9-fluorenecarboxylic acid, mp 146-147°C.
EXAMPLE 38
thesis of sulfamic acid{l-oxo-3- n opyl) -
6-bi -methyleth )43 r
20 This compound was prepared in the same manner as

for the title compound of BExample 1, except that
2,6-diisopropylphenylacetic acid was replaced with
hydrocinnamic acid, mp 121-124°C.

25 : EXAMPLE 39
hesi i id [br henyl tyll -
This compound was prepared in the same manner as
for the title compound of Example 1, except that
30 2,6-diisopropylphenylacetic acid was replaced with
a-bromophenylacetic acid, mp 155-159°C.

——— .
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esterification,and transport of chol esterol across the intestinal cel

wal I . The conpounds of the present invention are thus useful in ¥
pharmaceutical fornulations for the treatnment of hyperchol esterol em a or
at her oscl erosi s. The ability of repre$entative conpounds of the
present invention to inhibit ACAT was %egbusing an in vitro test nore
fully described in Eield FJ, Salone RG, |ochen1ca eL Bi gphysi ca, 1982;
712:557-570. The te&F ":"**~_<' cyoimar e a2 opdnd to |nh|b|t
the acyl ati on of chdleagtbylsthiyl) phies cRropanyh ig

r adi ol abel ed chol esi(efng
tissue preparati on ggnt
Tabl e 1 where they are
test compound required

in
., the concentration of

8" AR (AR AR AL the  CNZyre bY 50%
A mlxture of methyl acryla e (15.9

and b;s(trlphenylphosphine)pglladium (II) chloride
(0.99 g, 1.4 mmol) in 125 mL dimethylformamide and

10 125 mL triethylamine was heated to reflux for 1 hour
and then 2,4,6-triisopropylbromobenzene {(10.0 g,
35 mmol) was added. Reflux was continued for 6 hours
and then stirred at room temperature f£or 16 hours.
Partitioned the reaction between water and diethyl

i5 ether. The ether layer was dried with MgSO,, filtéred,
and concentrated to give a brown oil. Chromatography
(8i0,, eluant = 5% ethyl acetate in hexanes) gave
3.80 g of 3-{2,4,6-tris(1-methylethyl)phenyl]-
2-propenyl carboxylic acid, methyl ester as an off-

20 white solid, mp 61-63°C,

(b) -2 -tris(l-methyie henyl] -2-propen
carb lic aci
Sodium hydroxide (0.23 g, 5.7 mmol) was added to a
25 solution of 3-[2,4,6-tris(l-methylethyl)phenyl] -
2-propenyl carboxylic acid, methyl ester (1.5 g,
5.2 mmol) in 100 miL methanol and 10 mlL water. Stirred
at room temperature for 48 hours and concentrated to
dryness. Partitioned the residue between water and
30 diethyl ether. The agueous layer was acidified with
concentrated HCl and extracted with dichloromethane.
The organic extract was dried over MgS0,, filtered, and
concentrated to give 1.33 g of 3-[2,4,6-tris-
(1-methylethyl)phenyl] -2-propenyl carboxylic acid as a
38 white solid, mp 201-203°C.

i
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TABLE 1 Exanpl e LAl I C[ err] [err] 1
12 3 ¥
12 6 12 7 47
>5 -37- '
(c) acidf1-ox0-3- -tris (1-m -
.2- 11-2.6- - X
ester |

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
3-[2,4,6-tris(1-methylethyl)phenyl] -2-propenyl

carboxylic acid, mp 144-148°C. Lo
BEXAMPLE 41
hegis Of ; i 1- -3-]2,4.6-trig-
hyl h r ~2,.6-big{1-meth hyl) -
phenyl estex -
(a) 3-[2.4,6-tris(1-m 1 1) phenyl ionic aci
methyl r

3-{2,4,6-tris(l-methylethyl)phenyl])-2-propenyl
carboxylic acid, methyl ester (2.20.g, 7.6 mmol, from
Example 40(a)) was dissolved in 100 mlL methanol. 0.5 g
of 20% pallédium on carbon was added and the mixture
was charged with 50 psi of hydrogen gas. After 5 hours
at room temperature, the reaction was filtered and
concentrated to give 2.37 g of 3-{2,4,6-tris(1-methyl-
ethyl)phenyl)propionic acid, methyl ester as an off-
white solid, mp 45-47°C.

{b) -{2.4,6- 1-meth h nyl]propion acj
3-[2,4,6-Tris(l-methylethyl)phenyl]propionic acid,
methyl ester (2.12 g, 7.3 mmol) was dissolved in 100 mL
methanol and 10 mL water. Sodium hydroxide (0.32 g,
8.0 mmol) was added and the resulting solution was
stirred at room temperature for 4 hours. Concentrated
in vacuo and partitioned the residue between water and
diethyl ether. The aqueocus layer was acidified with
concentrated HCl and extracted with dichloromethane.
The organic extract was dried over MgSO,, filtered, and
concentrated to give 1.87 g of 3-{2,4,6-tris(1-methyl-

Tthhan}{

[ rr fr’r

13
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>10 13- : 25 14

34 16 36 17
22 19 >50 20
55 22 -38- 5090 23

e%@yl)ﬁﬁnyl}propionic acid as a/ wiite 3@11&,

mp2194-A3gec. 6 29

413481 3.3 32

{c) 1 i i -QX0-3- - - -
- -bi - h r

This compound was prepared in the same manner as

for the title compound of Example 1, except that

2,6-diisopropylphenylacetic acid was replaced with

3-12,4,6-tris(1-methylethyl)phenyl]propionic acid,

mp 138-141°C.

EXAMPLE 42
8 o 1fami id 2.4,.6-tris-
-methylethyl)phenyllac -2,6-bis(i- hyl) -
gggnxl egterxr
(a) Acetylo 2,4,6-trig{1- h h h 1 tic
agid '

Glyoxylic acid (1.99 g, 27 mmol) and 1,3,5-triiso-
propylbenzene (5.0 g, 24.5 mmol) were mixed in 30 mL
glacial acetic acid and 2 mL concentrated sulfuric
acid. The resulting solution was heated to reflux for
5 hours and then stirred at room temperature for
16 hours. The reaction mixture was poured into 100 g
ice and the resulting mixture was extracted with
diethyl ether. The organic layer was dried over MgSQ,,
filtered, and concentrated to give an oily solid which
was recrystallized from hexanes to give 3.29 g of
acetyloxy[2,4,6-tris (1-methylethyl)phenyl] acetic acid,
mp 166-169°C.

(b) A 1 2.4.6-tri - h henyl] -
cetyl]-2,6-big(1- 1 Y
This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with

————
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9.3 : - , TABLE 1 (cont.)
LAI | C[ ERR] ¥ ERR]
7.7 , 3. .9
22 37 16

acetyloxy(2,4,6-tris{l-methylethyl)phenyllacetic acid,
mp 140-146°C. )

EXAMPLE 43

- hyl 1lace -2.6- -methyl -

phenyl egter
[ (Acetyloxy) [2,4,6-tris(1-methylethyl)phenyl] -

acetyl)] -2, 6-bis (1-methylethyl)phenyl ester (1.50 g,
2.7 mmol) was dissolved in 75 ml, methanol and 25 mL
water. Sodium hydroxide (0.22 g, 5.5 mmol) was added
and the resulting solution was stirred at room
temperature for 16 hours. Concentrated in vacuo,
redissolved the residue in water, acidified to pH 4.0
with concentrated HCl and extracted with diethyl ether.
The organic extract was dried over MgsSO,, filtered, and
concentrated to give an oil. Triturated with hexanes
to give 0.56 g of suifamic acid [hydroxy([2,4,6-tris-
(1-methylethyl)phenyl]acetyll -2,6-bis (1-methylethyl) -
phenyl ester, mp 96-101°C.

EXAMPLE 44
S esi lfamic luoroi(2 -trig-
- lethyl nyl 11~ -bi -methylethyl) -

phenyl ester :

[Hydroxy[2,4,6-tris(1-methylethyl)phenyllacetyl] -
2,6-bis (1-methylethyl)phenyl ester (0.73 g, 1.4 mmol)
was dissolved in 20 mL dichloromethane and added
dropwise to a solution of diethylaminosulfur
trifluoride (0.19 mL, 1.4 mmol) in 10 mL
dichloromethane at -8°C. Gradually warmed to room
temperature and stirred for 16 hours. Concentrated
in vacuo and partitioned the residue between water and
ethyl acetate. The organic extract was dried over
MgsS0,, filtered, and concentrated to give a yellow oil.
Triturated with hexanes to give 0.39 g of sulfamic acid

T



38 « . 31 : 39 32

40 32 41 28 ¥
42 7 | 43 31

44 9.4 g0~ 5.6

46 [82uorol2,4,6- trzs(1-mél:_t’xylethy1)pheny1]ace&ylﬁg' 4 APCC
48 2,8-Bis(1-methyldthyPilheh{) \Us¥Or SGHEEHb-d65dgnat €

mal e Sprague- Dawl ey rats (20n(‘)e pd § f?“awglresr aﬁdo%riﬁ y di v‘? into

treatment groups and dosed at 4 Pl\/lWIth ei ther vehicle (ClVC/Tween) or
suspensi ons of corrpounds in vehicle. Tﬁ%m‘f?é'?nﬁ chow diet was then repl aced

This compound was prepared in the same manner as
for the title compound of Example 2, except that the
title compound of Example 1 was replaced with the title

10 compound of Example 31, mp 275-277°C.
EXAMPLE 46
Synthesig of sulfamic acidl(l2.,4,6-tris(l-methylethyl)-
o) 1} -2,.6-bi -methyleth hen t
15 (a). [2.4.6-trig(l- 1 i cid

A solution of 2,4,6-triisopropylphenol (4.0 g,

18 mmol) in 50 mL tetrahydrofuran was added dropwise to
a suspension of sodium hydride (1.52 g, 38 mmol) in
25 mL tetrahydrofuran. The resulting pale green

20 . suspension was stirred for 30 minutes before a solution

- of bromoacetic acid (2.52 g, 18 mmol) in 50 mL

tetrahydrofuran was added dropwise. The resulting
thick suspension was stirred for 16 hours and then
concentrated in vacuo. The residue was partitioned

25 between 1IN HCl and dichloromethane, the organic extract
was dried over MgSO,, filtered, and concentrated to
give a yellow solid. Recrystallized from hexanes to
give 3.1 g of [2,4,6-tris(l1-methylethyl)phenoxylacetic
acid, mp 105-108°C.

30
(b) ic acid 4.6-trig(1- hen -
1] - - - h
This compound was prepared in the same manner as
for the title compound of Example 1, except that
35 2,6-diisopropylphenylacetic acid was replaced with

i



diet ad |l kbitumduring the night and were sacrificed at 8 AMto obtain
bl ood sanples for chol esterol analysis using standard procedures. ¥
Statistical differences between nean chol esterol values for the sane
vehi cl e were determ ned using anal ysis of “%&ri ance fol | owed by Fisher's

| east significant teata, sThQiJ(QSHéérﬁrlef:hﬂhbﬁeﬁéﬁéhcéﬁrc kepy,esentative
conpounds of the prq-,?ems llgy%tlon appear in Table
-16- ABLE 2 npound of % Change
EXAMPLE 47
s ig of gulfami i -big(i- -
11- - -methvlethyl nyl r
This compound was prepared in the same manner as
for the title compound of Example 46, except that
2,4,6-triisopropylphenol was replaced with

10 2,6-diisopropylphenocl, mp 108-110°C.
EXAMPLE 48
hesi f _sulfami cdi 2,4.6-%ri - h th -
enylla - =bi h

15 {a) 2.6-Big(phenvl)phenyl sulfamate
A solution of chlorosulfonyl isocyanate (5.57 mbL,
64 mmol) in 50 mL toluene was added dropwise to a
solution of 2,6-diphenylphenol (15.0 g, 61 mmol) in
200 mL toluene at 50°C. The resulting white suspension
20 was heated to reflux for 16 hours. Concentrated
in vacuo and carefully partitioned the residue between
water and diethyl ether. The ether layer was dried
over MgSO,, filtered, and concentrated to give an off-
white solid. Recrystallized from hexanes to give
25 2,6-bis(phenyll)phenyl sulfamate as a white solid,
mp 145-147°C.

(b) i i 2.4.6-txi -methylet henvl] -
-2 -

30 This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenyl sulfamate was replaced with
2,6-bis(phenyl)phenyl sulfamate, mp 129-132°C.

35
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Exanpl e

-62

-17
11

-31
+10
-20

14
17
20

10

15

20

25

30

35

40

45

50

(mg/dl) 1 - QS
o4 | - 47
-73 6 . : 75 .
-66 4210
-8 12 TI -5 13

(R, R;, and R; has-ré(zy:he Rpeanings defined in Formula I; ~ 14

-47
and -Z] $eprégents a halogen) 16
0
Li s == _»  RyCHCHOH
Ra2 ether 2 _78°C
reflux ‘ N
i - 2 .
i
—Jomes . leoclia,  gyeHiCCL
Reagent : R,CHZCOR toluene
" acetone, 0°C r.t. s
4
H,0
l toluene R,OSNCO 2 R,0SNH;
RyOH + c1inco Teflux = ¢ i e E
)
(o]
[ A 8
i
‘ Base
THE R.CH,CNHSOR;  ———>
5 + £ oo i —
r.t. 3]
3
o 0
o O 2
1 R-2 L
.5 R: — RZ\)\ -
Rz\/'\nz'\o, 1 g g 0
28
'rhlSSheetH .

T

2

16
19



22
-24 25
-72 28 °
-40 31
-48
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-23 23
-71 26 ; -19 3 24
-30 29 - 26
- 30 -43- 32 - 9

CHART I (continued)
have the meanings defined in Formula I;

and Z represents 2 halogen)

Route 13
Q L t PBr Mg
Rngl —e—t-ﬁgx-,-’ R,CH;0H -——-}—Pether RoCHp2 ﬁ"" RyCHMgZ
r.t. r.t. 15-
o 0
ROSNCO +  RoCHMgZ reflux, g cH,CNHSOR;
THF ﬁ 2
) 15 )
1 2
o O e 9
Base i R-2 Rz\)\ S\ . -R1
R J . s P
2 g%m‘on, ' ?’B 0
0 'R
28
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-17-
% Change
-63

-9

-50

+5

-73

-45

-63

-46

TABLE 2 (cont ) -. \

Exanpl e (nmg/dl) : 33
34 . _—_ . |
36 e | 2
> ont fnued) 39
CHART I (c .
49121 R,, and R; have the meanifigs def:.ned in Fomu@is :
44 1' and Z represent .halogen) 35
46 57 K
> ) lB
Ccl
_@ BCOH, BCl_ g _@/\
HOAc
10
88%
30
15

Kcn. nnso _g\

20
N . CO,B
piethylene glycol R
XOH, 525 )
86%
30 X
35
40
45
50
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48 | -73 In therapeutic use as agents fo,ir:
treating‘hyperchol esterol em a or atherosclerosis, the conpounds of TFormnul as

| or Il or pharnaceutically acceptable sal t§_thereof are adm nistered to
the patient at dosage levels of from 250 83000 ng per day. For a nornal
human adult of approximately 70 kg of boghargeight, this translates into a

dosage of from 5 To 4 g/ kGudls D3l ¥ELUlbn B Htiacdier SoRRLILI £ doSAGCS
enpl oyed, however, nay 'be?

e
varre ependi n on .t qui renents of the
patient, the severity of the conﬁ?‘?i%ﬁe%égﬁ%%t?e%ﬁqgaggand the activity of
t he conpound being enpl oyed. The determ nation of optinum dosages for a
particular situgtion is mthg n the skill of the art.
S

veae o o B nasly,
.00
o, o'¢ : S e
1} CN:!I :Q; /B! . Rl“!‘%“l ooy Rxﬁ!z?gccxznz
15 2) 3 (g2, o% o ]
1B £
. g_ o] g
] 20 Base Ri\/a\nklnz R“z- Riw, 'ss\' Ry
°9 &
28
25
out
-Egcsnoca3 '
. | Q@
- ®
o Ry0CC1L
. C1CC1  +  ROH —mm——tm—n 2
35
19 20 22
i
Base
~.Eta¥ . R,CH,SNHCOR;
40 i + 2 & orx R |
o
23
45
0 (o] o] (o]
g Rz, 3 R
’ Rl\/%s? opRI RIVN\N)LO’ 2
50 28
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-18- . For preparing the pharnmaceuti cal conposi tions from the
conpounds of this invention, inert, phar maceu- tica mu

AL, .

carriers can be either

solid or liquid. Sglid form ph

powder s, tabl ets, dispersible granules, capsules, and cachets.
solid carrier can be one or nore substancesamMswhi ch may al so act as
diluents, flavoring agents, sol ubilizers, lubricants, suspending agents,

bi nder s, or tablet1Qi
encapsul ating materi al.

necessary bindigg

10

20

25

30

35

syﬁgﬁgégﬁﬁpggaggnf X '4 can al so ‘be an

ers, e carrier is a finely divided
solid whichis ina mxture with the finely divided active conponent.
tabl ets, the active conponent is mxed w®h @he carrier having the

Rl-x-i-?-CeY-Rg I
OR

or a pharmaceutically acceptable salt thereof
wherein:
X and Y are selected from oxygen, sulfur and
(CR‘R"), wherein n is an integer of from
"1 to 4 and R’ and R* are each independently
hydrogen, alkyl, alkoxy, halogen, hydroxy,
acyloxy, cycloalkyl, phenyl optionally
substituted or R’ and R" together form a
spirocycloalkyl or a carbonyl;
with the proviso at least one of X and Y is
(CR'R")n' and with the further proviso when
X and Y are both (CR’R*), and R’ and R* are
hydrogen and n is one, R; and R, are aryl;
R is hydrogen, a straight or branched alkyl of
from 1 to 8 carbon atoms or benzyl;
R, and R, are each independently selected from
() phenyl or phenoxy each of which is
unsubstituted or is substituted with 1 to
S substituents selected from
phenyl,
an alkyl group having from 1 to 6 carbon
atoms and which is straight or branched,
an alkoxy group having from 1 to 6 carbon
atoms and which is straight or branched;
phenoxy,
hydroicy,
fluorine,
chlorine,

m ———— L

This Sheet Hag

i

In



properties in suitable proportions and conpacted in the shape. and_size
desired. ° * Powders and tabl ets preferably contai etween about 5%t o
about 70% by wei ght of the active ingredient. Sui tﬁ!ﬂ HH,”E, Jmﬁ”

magnesi um di carbonat e, nmgnesi um st ear at e;4%-al c, mctl n,
dextrin, starch, tragacanth, %Qxé cel l ul ose, sodi um car boxyrre hyl

cel lul ose, a Iow-rreltl ng wax, , cocoa butter, and the liKke. The term
"preparation” is intended to ’f’ﬁa’ude the formulation of the active
compound wi th encapsul ating Frfdueuemetyla carrier providing a capsule in
whi ch the acti4®e conponent (+€ObH, or without other carriers) is surrounded
by a carrier, which is thus iJytodsbeql dhédin ¥4 his fhBma sbm | ar manner

cachets or transdermal systens aieca%éﬁ)atgﬁﬁ 8ds ¢ tralgh{agl.ets powder s,
cachets, and capsules can be wused as.,s dosage forns suitable for oral

admi ni stration. Li qui d for PTPEPET“at i ons i ncl ude sol uti ons,
suspensi ons, or emul sions suit@BbleRgls whewein p is zero or one, and
45 each of Ry and R, is selected from

hydrogen or a straight or branched alkyl
group having 1 to 4 carbon atoms;
{b) 1- or 2-naphthyl unsubstituted or
substituted with from 1 to 3 substituents selected
50 - Erom
phenyl,
an élkyl group having from 1 to 6 carbon
atoms and which is straight or branched,
an alkoxy group having from 1 to 6 carbon
55 atoms and which is straight or branched;
hydroxy,
phenoxy,
fluorine,
chlorine,
60 bromine,
nitro,
trifluoromethyl,
~-COOH,
-COOalkyl wherein alkyl has from 1 to
€5 4 carbon atoms and is straight or
branched,
- (CHy) )NR3R, wherein p, R3 and Ry have the
meanings defined above;
(c) arylalkyl;
70 . {(d) a straight or branched alkyl chain
having from 1 to 20 carbon atoms and which is
saturated or contains from 1 to 3 double bonds; or



adm ni stration. Aqueous solutions for oral
-19- adninistration can be prepared by dissolving the muwl“lmm'uw
water and adding suitable flavorants, colorjng agents, Lzets,S

t hi ckeni ng agents as desired. Aqueous suspetlisions for oral use can be nade

by dispersing the finely diviggd W@p@ﬂ@&ta&%ﬁuﬁmmr with a
vi scous material such as gat UJ}:[ai' ?,Ey]]s%gi h%s@i’gﬁ 3 rt%sgr@ﬁb%t hyl
ce

cel | ul ose, sodijum car boxy ose, ot her suspendi ng agents known

to the pharmacedtical for tlon art.
with the provisos:

(i) where X is (CHp),, Y is oxygen, and R,
is a substituted phenyl, then R, is a
substituted phenyl;

80 (ii) where Y is oxygen, X is (CHz)n, R? is
phenyl or naphthyl, then R is not a
straight or branched alkyl chain; and

(iii) the following compounds are excluded:

85 X Y _R Rl Rz
CH: (o] H { CHz ) 2 CH3 Ph
CH: o H CH3 Ph

2. A compound of Claim 1 wherein R; is. phenyl.

3. A compound of Claim 2 wherein R, is phenyl
disubstituted in the 2,6-positions.

4. A compound of Claim 1 wherein R, is phenyl.

5. A compound of Claim 4 wherein R, is phenyl
disubstituted in the 2,6-positions.

6. A compound of Claim 1 wherein each of R; and R,
is phenyl.

7. A compound of Claim 6 wherein each phenyl is
disubstituted in the 2,6-positions.
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Preferably, the pharmaceutical preparation is in unit do

form the preparation is divided into unit doses contain mmmmm “mlﬂm
quantities of the active conponent. The uni tggosage form &an® be a"packaged
preparation containing discrete quantities of the preparation, for exanple,
packeted tabl ets, caps®i esd <omgogringEr@aim 1 iwherein Ranipb@he@fl The unit
dosage form can al so be a dm&atﬂ;uteacﬁhetnem,st-gbémonéshexldfnz as it can be

the appropriate number of (ReSe PAGKBEASEUEL & the 2,470 B=0f1dnde preferred
conpounds of the present invention are prepared as sef forth in Chart |

hereof wherein R, R err] and err have  t he npeanj n%i defined in Fornula I;

and Z represents a hal dyen® © ofddfdmt whereln & i 41SPRal i de of the
Formula R2Z in ether is ad&%@eﬁwlatbn@@ﬁwbﬁnéfkd_llﬂp%méisilnmeﬂhér heat ed
under reflux. The sol uti onetigrl¢pitdngtl é10 204 p8-thrfs (TethyisEthyl pgehyt.hi um
conpound is then poured into the liquid ethylene oxide precooled to

-78[err]C. The m xture %s ﬂlé:ﬁ%ﬂ'dt ﬁfv&ig%up wthgréﬂplp tfsrrgﬁé@lugg After
wor k-up with saturated1 H err
enyl disubstituted in the 2,6-positions,
wherein R, is phenyl or is phenyl disubstituted in
the 2,6-positions, wherein each of Ry and R, is
5 phenyl, wherein each phenyl is disubstituted in
the 2,6-position, wherein R, is phenyl =
disubstituted in the 2,6-positions and R, is
phenyl trisubstituted in the 2,4,6-positions,
wherein R; is 2,6-bis(l-methylethyl)phenyl and R,
10 is 2,6-big{1-methylethyl)phenyl or 2,4,6-tris-
(1-methylelthyl)phenyl, wherein one of R, and R,
is the group

R

15 >
-(Cﬂz)t-? (CH )w R7
Rg
20 wherein t is zero or 1 to 4; w is zero or 1 to 4

with the provisoc that the sum of t and w is not
greater tham 5; Rg and Rg are each independently
selected from hydrogen or alkyl having from 1 to
6 carbon atoms, or when Ry is hydrogen, Rg can be
25 selected from the groups defined for R,; and R, is
phenyl or phenyl substituted with from 1 to
3 substituenis selected from a straight or
branched alkyl group having from 1 to 6 carbon
atoms, straight or branched alkoxy group having
30 from 1 to 6 carbon atoms, phenoxy, hydroxy,

HhsBemquimxﬂ

“TH



product (3) is extracted with ethyl acetate. The alc mwml oXi d| zed

the acid (4) by Jones reagent (K[err]Cr[err]CIerr]/H[er uﬂu“"l
acetone at Jerr]C Al ternatively, the %&Id (4) ca

using a nmethod simlar to Og. Syn. Coll. 57 in which a sulbstltuted
benzene is chl oronet hyl at e@luorine, chlor:.ne, bromine, nitro, - 20-

fol lowed by replacement of cif¥@usRirREhyE, Wicbbu Nicobali§ 1006k r24RSARYE Has
hydrol ysis of the nitrile E;r)m; he, G :.(b@n atoms, Ipe éﬁl dNﬁQ M?ertetﬂﬁn

allowed to react with ox
, R; and R, have the meanings def:.ned above.

11. A compound according to Claim 1 wherein

X is oxygen, sulfur or (CR'R").;

Y is oxygen, sulfur or (CR‘R"), with the proviso
that at least one of X or ¥ is (CR'R"),
wherein n is an integer of from 1 to 4 and R’

5 and R* are each independently hydrogen,
straight or branched alkyl of from 1 to
6 carbons, optionally substituted phenyl,
halogen, hydroxy, alkoxy, acyloxy, ,
cycloalkyl, or R’ and R" taken together form
10 a carbonyl or a spirocycloalkyl group of from
3 to 10 carbons; ‘

R is hydrogen;

R, is phenyl optionally substituted, straight or
branched alkyl of from 1 to 10 carbon atoms,

15 cycloalkyl of from 3 to 10 carbon atoms;

R, is phenyl optionally substituted, straight or
branched alkyl of from 1 to 10 carbon atoms,
cycloalkyl of from 3 to 8 carbon atoms,
phenoxy optiocnally substituted with the

20 proviso that only if X is (CR'R"}, can R, be
optionally substituted phenoxy and only if Y
is (CR’R"), can R, be optionally substituted
phenoxy, and with the further proviso that at
least one of R; and R, is optionally

25 substituted phenyl or phenoxy.

12. A compound according to Claim 1 wherein
X is oxygen;
Y is (CR'R"), wherein n is an integer of from
1 to 2;

B ([



chloride in toluene at roomtenperature to give acyl chI ori de

Meanwhi | e,” al cohol (6) is treated with chl orosul fonyl t’m m H"ﬂ:"l‘u“m
refluxing toluene to give Conpound 7, which igg.then hydr

to give Conpound 8. Conpounds 5 and 8 are then mxed in THF inthé p esénce
of Et[err]N at rodm t enper &t is dyflooggnve Conpound 9. In Route 1A, Conpound 9

i s al so obtained. by react rpgisCopfadmatly’ substicBtes phéfir r] I\/gZ (15)

(conmercially available or e ¥t e QY og§ 1y known
in the art) in THF under re Iaiu%lxl::gg‘ia Pﬁ; gﬁt H&Eﬁ equent |y

|

treating Conpound 9 (as arrived 5?°rﬁ§u? % ?)f fﬂ%( JWI%Ph base and

t hen RZ. Ot her conpounds 3P ?%F@°B‘Fes°é‘nf’1"f1ﬁ§§ﬁt1| 8h P8 brtepared as set
forth in Chart |RO(Routes 2 ando33adwerenf wherein R Rlerr] and Rlerr] have

t he meanings defined in Formuma ke aa;adea?cr{ SRdpeRtdrt1] NaAk-ogs). In
Route 2, a solution of halide R %rrg%%)ed(;ﬂgylagg eebh qurga (Conpound
' e under

24) in absol ute ethanol was heat ve a I.sot hi our ea
(Rlerr]CH err]- S C(NH NH[err]% ;ﬁ"nsdﬁpﬁf"? a"‘b%‘é b‘?’%?& {]‘nrough a
ogen, hydroxy, alkoxy, acyloxy,

15 cycloalkyl, or R’ and R" taken together form
a carbonyl or a spirocycloalkyl.

13. A compound named sulfamic acid[([2,4,6-tris-
{1-methylethyl)phenyl]acetyl-2,6-bis{1-methyl-
ethyl)phenyl ester.

14. A compound of Claim 1 selected from:
Sulfamic acid (phenylacetyl)-2,6-bis-
{1-methylethyl)phenyl ester,
Sulfamic acid{([2,6-bis(1-methylethyl)phenyl] -
5 acetyl]-2,6-bis (1-methylethyl)phenyl ester,
Sulfamic acid [[2,4,6-tris{l-methylethyl) -
phenyllacetyl-2,4,6-tris(1-methylethyl)phenyl
ester, .
Sulfamic acid{[2,6-bis(l-methylethyl)phenyl] -
10 acetyll-2,4,6-tris(1-methylethyl)phenyl ester,
Sulfamic acid{adamantaneacetyl]-2,6-bis-
[1-methylethyl)phenyl ester,
Sulfamic acid[[2,6-bis(1-methylethyl)phenyl] -
acetyl] -2,6-bis(1-methylethyl)phenyl ester-sodium
i5 salt,
Sulfamic acid([2,4,6-tris{l-methylethyl) -
phenyllacetyl] -2,6-bis(1- methylethyl)phenyl ester-
sodium salt,

Ths Sheet
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suspended solution of the isothiourea in Herr]O at qer J '
NH err](g) "to gi*'ve the sulfonamde (R err]CH err] SO err] ’mm””m
Condensati on between the sul fonanmi de (18) andggn acyl chl “or i*de

(Rlerr]CH err]COCl) (5) in THF under N2 in the presence of Et[err]N gives
an N-acyl sul fonam de ( ConpoundSglifamicorgidufdiecegoyld -2} Gdiat (lomethyilo react
with Conpound 22 gsee Rout eethylgphenyepesiadr,on of Conpound 22) in THF in

the presence of Et3N at room t egpefadidr £ 140 (EHdéCafFTPOHRIbLA (1GReBIgYNd 28
I—Zl?bt ai ned by subsequentlyeéﬂyﬁ?pﬁgn%lcggg%gunds 21 or 23
2,6-Bis(1-methylethyl) -N-{{[2,4,6-tris-
(1-methylethyl)phenylimethyl] sulfonyl]benzene-
25 acetamide,
2,6-Bis{l-methylethyl) -N-[[[2,4,6-tris-
(1-methylethyl)phenyllmethyl]sulfonyl]benzene-
acetamide-sodium salt,
2,6-Bis(1-methylethyl)phenyl{{{2,4,6-tris-
30 (1-methylethyl)phenyl]methyl]éulfonyllcarbamate,
2,6-Bis(1-methylethyl)phenyl[[{2,4,6-tris-
(i-methylethyl)phenyllmethyl]sulfonyl]carbamate-
sodium salc,
Sulfamic acid (1-oxo-3,3-diphenylpropyl)-
35 . .2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid [2,6-dichlorophenyl (acetyl)]-
2,6-bis(l-methylethyl)phenyl ester,
Sulfamic acid [2,6-dichlorophenyl (acetyl)}-
2,6-bis(1-methylethyl)phenyl ester,-
40 Sulfamic acid trans- [(2-phenylcyclopropyl) -
carbonyl} -2, 6-bis(1-methylethyl)phenyl ester,
Sulfamic acid [2,5-dimethoxyphenyl (acetyl)]-
2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid. [2,4,6-trimethoxyphenyl-
45 . {acetyl)l-2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid [2,4,6-trimethylphenyl-
{acetyl}]-2,6-bis(l-methylethyl)phenyl ester,
Sulfamic acid [2-thiophenyl(acetyl)]-
2,6-bisg(1-methylethyl)phenyl ester,
50 Sulfamic acid [3-thiophenyl (acetyl)]-
2,6-bis{1-methylethyl)phenyl ester,
Sulfamic acid [2-methoxyphenyl {acetyl)]-
2,6-bis(1-methylethyl)phenyl ester,

———
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(as arrived at by Routes 2 or 3, respectively) with a base ,mmm:lumm””“,
The hal i des*Rz, err]Z, and Rerr]Z used in preparing the

this invention are known in the art or preparedsby procedures gen ral'l y®
known in the art. Wher eas t he gref erred conpounds of the present

i nvention are prepared as set fort3f#icnhasid (pxophgnylacetyl) shoul d be
under st ood t hat - t he 538onpounds 26f-hilsd1 megbplethyhlphenybestean be prepared as
set forth generally as follows. suledhirCytic ybiaaEuciehetng@shiang1{ or

thi oesters) having the fornul a(aggty@ppp%ngmq(ll ﬁ?%&y )Iﬁgﬂfff étg{m be

prepared by reacting an acyl chlor an aving the fornula of
Conmpounds 5 and 8, respectively, gq%ﬂﬂh acilg % &“%r (or

thi oester) can optionally be Feé&iédlwqtﬁy%ﬁbé‘xé@hePﬂ Ieéﬁﬁd by an aryl

hal i de. Al ternadPvely, N acyl Ssfdmic scial i(dyadspertyliienyldnesgdliers)
having the formula of Conpound,8-sis(ChathyledRpuighedyl @aterhe prepared by
reacting an oxysul f onyl Sulfamic acid (cyclohexylacetyl)-

-

2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid (diphenylacetyl)-
65 2,6-bis{1-methylethyl)phenyl ester,
Sulfamic acid (triphenylacetyl)-
2,6-bis (1-mechylethyl)prfeny1 ester,
Sulfamic acid [(1-phenylcyclopentyl)-
carbonyl] -2, 6-bis{1-methylethyl)phenyl ester,

70 Sulfamic acid (3-methyl-i-oxo-
2-phenylpentyl) -2, 6-bis(l-methylethyl) phenyl
ester, -

- Sulfamic acid (l-oxo-2-phenylbutyl)-
2,6-bis(i-methylethyl)phenyl ester,
75 Sulfamic acid (cyclohexylphenylacetyl) -
2,6-bis(1i-methylethyl)phenyl ester,
Sulfamic acid (1-oxo0-2,2-diphenylpropyl) -
2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid [(9H- fluoren-%-yl) carbonyl] -
80 2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid (1-oxo-3-phenylpropyl) -
2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid [1-oxo-3-{2,4,6-tris-
(1-methylethyl)phenyl]} -2-propenyl] -2,6-bis-
85 (1-methylethyl)phenyl ester,
Sulfamic acid [l-ox0-3-{2,4,6-tris-
{1-methylethyl)phenyl]lpropyll -2,6-bis{1-methyl-
ethyl)phenyl ester,

i T
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ooy s o grn gt vt of, o YA

optionally be reacted with a base, followed by _.gg. aryl halide. N-acyl
sul fonam des having the fornula of Conpound 21 in Chart Il Route 2 can be
prepared by reacting an acid chl orSudéamicdacids (i{doehplixyd [haséntrishe fornul a

of Conpounds 5 and 38, respect(uvﬁtmyleﬁhymﬁeﬁyﬂjaceﬂ'm lzeslﬂzbl(nguesh&ﬁ-onam de
can optionally be reacted wtRegH 1f ggéé}wed by an aryl hali de.
N-sul fonyl carbam c-acid ester sg’(

h| oest er avi e fo
Compound 23 in Chart Il Route 3 c E %’Eri%"dg @géf?nt ig %ﬂf@‘&'ﬁ‘am de
and a chl orof or mat e havi ng th@tFﬂr’PHP%Y%PCWﬁb&Jﬁdgisl@ Eﬁﬁ‘yéithYl)Phenyl
respectively, in Route 3. Theese&ul ting ester _

95 Sulfamic acid [fluoro[2,4,6-tris(i-methyl-
ethyl)phenyllacetyl] -2,6-bis(1-methylethyl)phenyl
esgter,

Sulfamic acid (3-methyl-1-oxo-2-phenyl-
pentyl)-2,6-bis(1-methylethyl)phenyl ester sodium
100 salt,

' Sulfamic acid [[2,4,6-tris{1l-methylethyl)-
phenoxy]acetyl]-2,6-bis(1-methyiethyl)phenyl
ester,

Sulfamic acid [{2,6-big(1-methylethyl)-
105 phenoxy]acetyl]-2,6-bis{1-methylethyl)phenyl
ester, and
Sulfamic acid [[2,4,6-tris(l-methylethyl)-
phenyllacetyl]-2,6-bis(phenyl)phenyl ester.

110 15. A pharmaceutical composition for regulating plasma
’ cholesterol concentrations comprising an effective
amount of a compound of Claim 1 and a
pharmaceutically acceptable carrier.

16. A method of treating hYpercholeaterolemia
compriging administering to a patient a
therapeutically effective amount of a compound of
Claim 1. '

17. A method of treating atherosclerosis comprising
administering to a patient a therapeutically
effective amount of a compound of Claim 1.

T ﬁ““‘



-22- (or thioester) can optionally be reacted with a base, followed by an

aryl halide. = \ _ EXAMPLES The fol | owi ng
exanples illustrate techni ques discovered Q% the inventors -for the
preparation of the conpounds of the present’™invention. It should be

appreci ated by those of skill 'in the art zadmiacthe techni ques disclosed in
t he exanpl es which follow represent |aboratory techniqgues discovered by the

inventors to function well in the practice of fhe jn t] t hus can
be considered to constit e pre's'éntpinvention gs c{:.rec eé/%g é&@ouﬁ&yj

useful for the regulation of cholesterol of Formula I,

5 methods for using them and pharmaceutical compositions
thereot,
o O
ol L
10 Rl-x-i-?-C-Y-Rz
OR

wherein X and Y are oxygen, sulfur, or (CR'R"), wherein

15 n is 1 to 4; R is hydrogem, alkyl, or benzyl; Ry and R,
are phenyl, substituted phenyl, naphthyl, substituted
naphthyl, an aralkyl group, an alkyl chain, adamantyl,
or a cycloalkyl group. '
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preferred nodes for this practice. Those of skill=p the=att—shott-t—
however, itn |ight of the present (i “——“r’f’—gaiﬁEblate Rhﬁiﬂ *ﬁﬁ?ﬂﬁw~
can be made in the specific enbodfngns wre di,clcst“ '

obtain a like or simlar result . T T om tihd

of the invention.- I'n other words, re—1 ol | ow ng exanpl ds

illustrate particul ar conpositions and nethods within thek® ;.

present .invention and are not intended-to limt- 4+e scofe of the present

i nventi on.

acid[[2, 6-bis(1-met hyFRFRAS Ch&&sﬁﬁﬁfxﬁ%

%Tr%uﬁl rﬁf eé’c ﬁ;ﬂd) Bheny}--

ester (a) 2.6-Diisonropytidmndfetypesl of protein dmisbpanpyténqgmtmzbye

(see J.

(100 ni)
hour s,

Org. Chem,
mmol) was added to a s

heat ed under
5

42§

B0 26 eRBL kAT Thod %x%@@aréﬁb%gtms 124. 4

3%-?6%& Rher a1 RRRCSE detioga®: 18 81 god Uadnetd, 1a Che

& ig t
form of 1ow density lipoprotein cholesterol (LDL
cholesterol) and away from such sites of deposit by

‘high density lipoprotein cholesterol (HDL cholesterol)

10

Following these discoveries, the search for
therapeutic_agents ‘which control serum cholesterol
turned to finding compounds which are more selective in

‘their action; that is, agents which are effective in

15

20

25

30

3s

- Formula I, pharmaceutical compositions

eleﬁating'the blood serum levels of HDL cholesterol
and/or lowering the levels of LDL cholesterol. While
such agents are effective in moderating the levels of
serum cholesterol, they have little or no effect on
controlling the initial absorption of dietary
cholesterol in the'bddy through the intestinal wall.

In intestinal mucosal cells, dietary cholestercl
is absorbed as free cholesterol which must be
esterified by the action of the enzyme, acyl-
CQA:cholesteto; acyltransferase (ACAT) before it can be
packaged into the chylomicrons which are then released
into the blood stream. Thus, therapeutic agents which
effectively inhibit the action of ACAT prevent the
intestinal absorption of dietary cholesterol into the
blood stream or the reabsorption of cholesterol which
has been previously released into the intestine through
the body 8 own regulatory action.

SUMMARY OF THE INVENTION
to compounds of

compounds of
thereof, and

The_presént invention is directed
Formula I below, methods for using the

processes for preparing the compounds.
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cool ed, and the m xture was pour ed_i
to -78[err]C. The mixture was war|ng
-23- slowy to roomtenperature,
slowy with caution, the ether | ays = 'd h%\ﬂd\pgyl e,
dried over NgSC{err] filtered, and the solvent was evapprjated to d? ée S.
After col um chronmat ography (3 1 hexane: ethyl acetate) }

ISS‘-h:

spltion was addagd

" .20-

followed by replacement of the chlorine with nitrile
and subsequent hydrolysis of the nitrile to the
acid (4). |

The acid (4) is then allowed to react with oxalyl
chloride in toluene at room temperature to give acyl
chloride (5). Meanwhile, alcohol (6) is treated with .
chlorosulfonyl isocyanate in refluxing toluene to give
Compound 7, which is then hydrolysed with water to give

. Compound 8. Compounds 5 and 8 are then mixed in THF in
the presence of Et;N at room temperature to give

. Compound 9. In Route 1A, Compound 9.is also obtained

N ' by reacting Compound 7 with R,CH,MgZ (15) (commercially
available_or7ea911y prepared through methods generally

“known in the art) in THF under reflux. Compound 28 is
obtained by subsequently treating Compound 9 (as
arrived at by eithet Route 1 or 1A) with base and then
RZ. P ’ .

Other compounds of the present invention are
prepared as set forth in Chart II (Routes 2 and 3),
hereof wherein R, R, and R, have the meanings defined
in Formula I; and'z represents a halogen.

In Route 2, a solution of halide (R,CH,Z) (14) and
thiourea (Compound. 24) in absolute ethanol was heated
under reflux to give an isothiourea (R,CH,-

U S-C(NH)NH,) (25). Chlorine gas was bubbled through a
suspended solution of the isothiourea in H,0 at 0°C,
followed by NH; (4 to give the sulfonamide
(R,CH,SO,NH,) (18). Condensation between the
sulfonamide (18) and an acyl chloride (R,CH,COCl) (5)
in THF under N, in the presence of Et,N gives an N-acyl
sulfonamide (Compound 21). Compouhd 18 is also allowed
to react with Compbund 22 (see Route 3 for preparation
of Compound 22) in THF in the presence of Et;N at room
‘temperature to give Compound 23. Compound 28 is
obtained by subsequently treéting Compounds 21 or 23
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pure 2, 6-diisopropyl phenyl et hanol was

(CDCl[err]): [err] 1.2-1.3 (m 12H),

3.7-3.8 (t, 2H), 7.1-7.3 (m .3H) ppm |sopropyl it s q1SHEET
Jones reagent (94 nL, 2 M .188 muol ) was added to a solutio f

2, 6-di i sopropyl phenyl et hanol (19.2 g, 93.05 nmmol) in acetong {6@SNOV 999
C{err]C over 2 hours. The m xture was stirred for another O} 5 hour. The
reaction mxture was poured into ether (1 L), washed with hrine, and tfe
product was extracted by 1N NaCH The basic extract was aci Lt h

concentrated HCl, the liberated acid was removed by ether extraction (200
mL. x 5). The conbi ned ether extract was dried over MgSO err], filtered, and
t hen evaporated. The residue was used for the ne? step wi t hout furt her

f,B] 1.15-1.35 (m 12H),

purification (18.47 g, 90%; NWVR (DCl[err]):

A solution of 2,4,6-triisopropylbenzylsulfonamide

(100 mg, 0.33 mmol), 2,6-diisopropylphenylacetyl

chloride (75 mg, 0.34 mmol), and BtyN (47 uL,

0.34 mmol) in 10 mL THF was stirred at room temperature

overnight. The solvent was evaporated and the residue
_ was distributed between ethyl acetate and 0.1N HCl, the

N\’ organic layer was washed with brine, dried, and

evaporated. The pure product (20 mg, 12%) was isolated

by column chromatography (4:1 hexane:EtOAc), m/e = 4%9;

NMR (CDCl,): & 7.05-7.4 (m, 5H), 4.25 (s, 2H), 3.95

(s, 2H), 3.45-3.6 (m, 1H), 3.0-3.15 (m, 2H), 2.85-3.0

(m.izﬂ), 1.05-1.4 (m, 30H) ppm. -

EXAMPLE 10

{:-methylethyl)phenyl estexr
'~ This compound was prepared in the same manner as
for the title gompound of Example 1, except that -
2,6-diisopropylphenylacetyl chloride was replaced with
\ ' decanoyl chloride, mp 92-94°C.

EXAMPLE 11

{i-methylethyvliphenyl ester

This compound was prepared in the same manner as
for the title compound of Example 1, exéept that
2,6-diisopropylphenylacetyl chloride was replaced with
dodecanoyl chloride; .
lH NMR (DMSO-26): & 7.09 (s, 3H), 3.65 (heptet, 2H),
2.05 (t, 2H), 1.48-1.15 (m, 18H); 1.10 (d, 6H), 0.86
{t, 3H) ppm.

lla}hsBamRTimmd

T



t %

3.85 (s, 2H), 7.1-7.35 (m 3H) ppm (c) Sulfanic
aci d[ [ 2. 6-bi s(1-net hyl.et hyl ) phenyl]- | _L

6- bi s(I - et hyl et hyl ) phenyl ester Eﬂ§fﬁﬁ%h§$%bﬂﬁﬁm
0.91 nmmol) and oxalyl chloride (253.{ BERAFED wer e
nL of toluene at roomtenperature under N2 Wih aFe
catalyst. The m xture was stirred for 16 hours, the sol ' ‘
oxalyl chloride were then renoved in vacuo, and the acy chlorlde was
redi ssolved in 20 nL of dry THF

This compound was prepared in the same manner as
for the title compound of Bxahple 1, except that
2,6-diisopropylphenylacetyl chloride was replaced with

W '~ 2,5-dimethoxyphenylacetyl chloride, mp 150-152°C.

- EXAMPLE 17
Synthesis of gulfamic acidl2.4.6-trimethoxyphenyl-
This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisoprqulphenylacetic acid was replaced with
2,4,6-trimethoxyphenylacetic acid, mp 159-163°C.

| EXAMPLE 18
Synthesis of sulfamic acid(2.4.6-trimethylphenyl-
This compound was prepared in the same manner as
N for the title compound of Example 1, except that
2,6-diiédpropylphenylacetic acid was replaced with
2,4,6-trimethylphenylacetic acid, mp 159-161°C.

EXAMPLE 19

This campound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diis¢propylpﬁenylacetic acid was replaced with
2-thiopheneacetic acid, mp 133-136°C.

__———
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) R
-24- 2,6-Diisopropyl phenyl sulfar i g Phos —and—StH+—
19: 167 (1984) for preparation) a dTﬁgde]YB%S BF-*F‘}' 1 W?ﬁﬂzyﬂiﬁﬁﬂﬂeﬁﬁﬂ

t he solution under N2 and the m ture mﬁBLS@i@red at roonjtenperatare 1 or
hours. The solvent was renoved ame=t was distrblte 3&5

ethyl acetate and 1N HClL. The organic Iayer was dried ove §‘(if m
filtered, and evaporated, and the pure product was isol ated hv Col-uHt
chronatography (1: 1 hexane: Et OAc, 300 ng, 72%., np 166- 16§[err]C.

EXAMPLE 2 Synt hesis of sulfamc aci d[ [ 2. 6- bi s(1- et hyl et hyt—= '
phenyl ] acetyl ] -2. 6-bi s(1-net hyl et hyl ) phenyl ester sodi um salt The

sodiumsalt of the title corrpound of Exanple 1 was prepared by dissolving
the title conpound of

-33-

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid- was replaced with
triphenylacetic acid mp 142-144°C.

EXAMPLE 29

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2 6- diisopropylphenylacetic acid was replaced with
1 2,3,4-tetrahydro-2-naphthoic acid, mp 137-139°C.

o  BXAMPLE 30 .
Synthesis of sulfamic acid[(i-phenvicyclopentyl)-
This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
1-phenyl-1-cyclopentanecarboxylic acid, mp 149-152°C.

EXAMPLE 31

_ This compound was prepared in the same manner as
for the title compound of Example 1, except that
' 2,_6-diisopropylphenylacetic acid was replaced with
_3-methyl-2-phenylvaleric acid;
g NMR (CDC1l,): & 8.65 (bs, 1H), 7.36-7.11 (m, 8H),
3.35-3.21 (m, 3H), 2.18 (bs, 1H), 1.73-0.69 (m, 20H),
ppm. '

is Sheet Has Been Reﬂlaeed
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Exanple 1 (1 g, 2.18 mml) in THF (%0 nL),

and one eqU|vaIent of NaH (87
ng, 2.18 mmol) was added to the soly

her |
hour. The sol vent was evaporated ang i§cf?(ﬁf:‘t‘-:“*‘vbé[é*ﬁ BBEN. "led %EPMCEMEM
with hexane (0.63 g, 60%, np 242-244[ er r FEPLA :

phenyl | acetyl]-2.4.6-tris (l-nethylethyl)phenyl ester - T

o
C—x

EXAMPLE 3 Synt hesis of sulfanic aC|d[ [ 2. 6- b|5(1 methyl et hyl}) -
ni € 2 BT
atrpt

was prepared in the sanme manner as for the title conpound jof*Ex
except that 2,6-diisoproplyphenyl sulfamate was replaced wWith

2,4, 6- tr||soproplyphenyl sul-famat e, np- 152-155[err]C.
EXANPLE 4 Synthesis of sulfam c aci d[ adanant aneacetyl]-2..6-Dbis-
[l1-methyl'ethyl] phenyl ester . Thi s conmpound was prepared in the sane
manner as for the title conpound of Exanpl e 134except that

EXAMPLE 32

This compound was prepared in the game manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetyl chloride was replaced with
2-phenylbutyryl chloride, mp 142-145°C,

EXAMPLE 33
2.6-bis (1-methylethyliphenyl ester |
" This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
a-phenylcyclohexanecarboxylic aciq, mp 127-137°C.

* This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
2,2-diphenylpropionic acid, mp 140-145°C.

 This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropyiphenylacetic acid was replaced with
) bis(4-chlorophenyl)acetic acid, mp 175-176°C.

i \‘iﬂii‘i I
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-25-

adanpnt angacetyl chloride—ferr}H-NVRLCDCl[err]): 1.21 (d, BL$CEE§%§§

15H), 2.15 (s, 2

(m j. m i
S i

2, 6-dii sopropyl phenyl acetyl chloride was replaced w pro

'brqminé,'

ch i3 43

—— i YT N

ppr _
hylletthy )5 NGV 1595

—pp——

-47-

nitro,
trifluoromethyl,
-COOH,
-COOalkyl wherein alkyl has from 1 to
4 carbon atoms and is straight or
branched,
- (CH;) gNR3R, wherein p is zero or one, and
each of R; and R, is selected from
" hydrogen or a straight or branched alkyl
__ group having 1 to 4 carbon atoms;
(b) 1- or 2-paphthyl unsubstituted or

- gubstituted with from 1 to 3 substituents selected

" from

'phenyl,
an alkyl group having from 1 to 6 carbon
" atomg and which is straight or branched,

‘an alkoxy group having from 1 to 6 carbon

atoms and which is straight or branched;
hydroxy, .
phenoxy,.
fluorine,
chlorine,

" bromine,

nitro,
trifluoromethyl,
-COOH,

'-.COOallkyl wherein alkyl hag from 1 to

4 carbon atoms and is straight or
branched, |
-(CH,)pNR3R, wherein p, R; and R, have the
meanings defined above; '
(c} arylalkyl; '
(d) a straight or branched alkyl chain

having from 1 to 20 carbon.atoms and which is
satu_fated' or contains from 1 to 3 double bonds; or

’ jiﬁl

This Sheet Has Been Reﬂlaced
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axak | abl
e 2,4,6-triiso- propyl benzoyl chlori de

ALl 2 e S Liad LY A

(a): 2 4.6-Tr
i i sopropyl benzyl al cohol A sof descri {zlon : paged .1
CO TR 3

ether .

e Saslggdgd slowy to.a suspension of |
(439 9 mmol) in ether (300 nL el
e SIgv\ﬁroomtenperat'ur L -15[

y and the et
. evaporated to dryness. ¥ﬁe nge%gﬁgs separated

further purificatACWE W

yer 18 hours, Safiu ated Na2804 solut
C, \

. 1#“\%@5

s e (o TTERE |
1H), 3.3-3.5° (ggy?g%nszgS(SANnkg ng@?;gﬂ é&#BﬁMic4ACND ESFFRsz(QRB 0 (m

2.4, 6-Tr1 [ soprS e
| ) wast i y t}})YPa sol utlson of 2,4,

propyl benzyl al cohol (4.68 g, 20 mmol) in 20
: n mL offebg

5&%%§n% g, 10 mmol)

6-triiso-
el Stemes

tenperature. The
m
Ky 908 Shicinedtion-inh®FEE §5ni S ab I
, sol ute Et OH was

added, and stirrin

Serial No. 081, 062 515 flled Ma

BAcxgkOUND'OF INVENTION

- This’ 1nVentlon relates toO chemical C

having pharmacologlcal act1v1ty,
compositions which inc

_pharmaceutlcal method of t
rns Cer

reatment.

this jnvention conce
 esters (or thioesters),
N-sulfonyl carbamlc acid esters
inhibit the enzyme, acyl-coenzyme
acyltransferase (ACAT), pharmaceutic

containing these compounds,

hypercholesterolemla and ather

- The compounds of t
1ncreased chemlcal stability
t No. 5,245,068.

he instan
over those

gtates Paten

In recent - years the xo
of cholestero
man has received mu
1 in the vascular

plasma levels
conditions in
 Deposits of cholestero

been 1nd1cated as’ causati
ons inc

- F

pathologlcal cond1t1

i

disease.
' Inltlally, stggles of thls
toward flndlng thg apeuti

effectlve in lowerln

L It is now known that cﬁblesterol is
articles

lude these compounds,
More partlcularly,

y 14, 1993.

ompounds

to pharmaceut1oal

and to &

tain N-acyl gulfamic acid

N-acyl sulfonamldes, and
(or thloesters) which

A:cholesterol
al compositions
and a method of treating

osclerosis.
t invention show

of United

1e which elevated blood
1 plays in pathological
ch attention.

gystem have

ve of a variety of
ludlng coronary heart.

i.‘- W

problem were directed

¢ agents which would be

g total serum cholesterol levels.
transported in the

con31st1ng of &

-~ plood in the form of complex P
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was ‘continued for arother 0.5 hour. The solvent was renoved and the residue
di stributed between Et OAc and saturated Na2CO3. The Et QAc | ayer was

separ aged, washed with brine, and dried over MgSJ err]. The sol vent was
evaporated and the pure product was isolated by colum chromat ography (I 00%
CHerr]dJ[err], 3.5 g, 59%; NWR (CDCl[errJ%2 [err] 1.2-1.4 (m 18H),
2.8-3.0 (m 1H), 3 2-3.45 (m 2H) 4.7(s H, 7.04 (s, 2H) ppm

éggi yl ](g) 5- §|U|sf ( £ d&l?%f'?%% ésé%%%“ﬂﬁf&%ﬁi%%é]}ides and a
variety of types o protein which are recognized by
- specific receptors. For example,;cholesterol is
carried to the sites of deposit in blood vessels in the
form of low density lipoprotein cholesterol (LDL
cholesterol) and away from such sites of deposit by
'high density lipoprotein cholesterol (HDL cholesterol).
~ Following these discoveries, the search for
therapeutic agents which control serum cholesterol
turned to finding compounds which are more selective in
their action; that is, agents which.are effective in
elevating the blood serum levels of HDL cholesterol
and/or lowering the levels of LDL cholesterol. While
such agents are effective in moderating the levels of
serum cholesterol, they have little or no effect on
controlling the initial absorption of dietary
cholesterol in the body through the intestinal wall.

In intestinal mucosal cells, dietary cholesterol
is absorbed as free cholesterol which must be
esterified by the action of the enzyme, acyl-
CoA:cholesterol acyltransferase (ACAT) before it can be
packaged into the chylomicrons which are then released
into the blood stream. Thus, therapeutic agents which
effectively inhibit the action of ACAT. prevent the
intestinal absorption of dietary cholesterol into the
blood stream or the reabsorption of cholesterol which
has been previously released into the intestine through
the body’s own regulatory action.

SUMMBRY OF THE INVENTION
The present invention is directed to compounds of

Formula I below, methods for using the compounds of
Formula I, pharmaceutical compositions thereof, and

processes for preparing the compounds.
REPLACEMENT SHEET

07 NOV 1996




A sol tion of 2,4,6-triisoprepyt-benzyl bromde (12 g, 40. 4 mmol) in dry THF
(160 m.) was added to a susoenS| n .of My powder (1.96-¢ 8 1) (4
hoursyin THF (20 ﬁa Sheef Blasie reflux. 2,6-Diisoff op guP GErHNy |

i socyahat e (ROSQ er s. and Sulf., 19:14
preparation) (11.4 : was added neat and~sf=te
was conpl eted, the refl ux was continued f0T3another 2 hours. The reaction
was stirred at roomtenperature for 16 hours. Saturated NH err] Cl and Et OAc
were added. The Et OACTHRyEirsiasaseent Qledtheirineyion MSE copeynd epfd,
and evapor at ed troshyIEess. After purification by colum chromat ography (4 1
hexane: Et OAc), the conpound was isolated as white solid (13.5 g, 67%, np

178-180[err] C. - EXAMPLE 6 Synthe5|s of sulfamc
acid [[2,4, 6-tris (1- nethylethyl) phenyd ] adetyl]-2.6-bis
(1 -met hyl et hyl ) phenyl. ester sodi um sal t i
| o L _Rlxizircynz I
OR

or a.pharmaceutically acceptable salt thereof wherein:
X and Y are selected from oxygen, sulfur and (CR‘R"),
wherein n is an integer of from 1 to 4 and R’ and
R" are each independently hydrogen, alkyl, alkoxy,
-haldgén, hydroxy, acyloxy, cycloalkyl, phenyl
. optionally substituted or R’ and R" together form
~ a spirocycloalkyl or a carbonyl;
with the proviso at least one of X and Y is
'-(CR'RP)h- and with the further proviso when
X and Y are both (CR’R"), and R’ and R" are
- hydrogen and n is one, R, and R, are aryl;
R is hydrogen. a straight -or branched alkyl of from
' '1.to 8 carbon atoms or benzyl;
- R; and R, are each 1ndependently selected from
: ‘(a) phenyl or phenoxy each of which is
unsubstituted or is substituted with 1 to
5 substituents selected from
" phenyl,
an'alle group having from 1 to 6 carbon atoms and
which is straight or branched,
an aikoxy group having from 1 to 6 carbon atoms
and which is straight or branched;
~phenoxy,
 hydroxy,
© fluorine,

chlorine, o -
REPLAGEMENT SHEET
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' 1996
trifluoromethyl,. 07 NOV




Thi s conpound was pr ar manner as foL‘ng title conpound of
Exanpl e_2, except tha ound of Exanplfe R pl aced with
the title conmpound of 50-252][err] C

1\CE,

EXAMPLE 7 Synt hesi s of
(1- met hyl et hyl ) phenyl ester ThIS conpound was prep.
manner as the title conpound of Exanple 5, except that

2,4,6-trii sopropylbenzydoomagnesiun1bronide was replaced with

benzy! magnes! u chi o | Yl SUIP eldih BRI £ 18 PLEHG
' . atoms and is straight or branched,
—(CHZ)FNR3R4 wherein p is zero or one, and each of
Ry and R, is selected from hydrogen or a
straight or branched alkyl group having 1 to
4 carbon atoms; -
(b) 1- or 2-naphthyl unsubstituted or substituted
with from 1 to 3 substltuents selected from
phenyl,
an alkyl group having from 1 to 6 carbon atoms and
- which is straight or branched,
an ‘alkoxy group having from 1 to 6 carbon atoms
_ “and which is straight or branched;
© hydroxy,
-'phenoxy,
fluorine,
chldrine,
' bromine,
nitro,
" trifluoromethyl,
- -COOH,
-COOalkyl wherein alkyl has from 1 to 4 carbon
 atoms and is straight or branched,
- (CH;) [ NR3R, wherein p, R; and R, have the meanings
. . defined above;
(c) arylalkyl;
-{d) a straight or branched alkyl chain having
~from 1 to 20 carbon atoms and which is saturated or
contains from 1 to 3 double bonds; or
_ (e) adamantyl or a cycloalkyl group wherein the
cycloalkyl moiety has from 3 to 6 carbon atoms;
. with the provisos:

(1) where X is (CHz)n; Y is oxygen, and R, is a
substituted phenyl, then R, is a
substituted phenyl; REPLACEMENT SHEET |

07 NOV 1996
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ES

7-

e sane nenner

propylphenoxy sul fonyl isocyanate was replaéed w

-2 Synt hesi s of sul famc
acid[[2.4.6-tris (1- net nyl]acetyll
-2,4.6-tris(1- nethyleth ThIS : repajed in
th l

as the ti conpound of Exanp : ; > 6 di i so-

2,4, 6- trllsopropylpheqex% sulfonyl i socyanate, np 178- 180[err;C

EXAMPLE 9

where Y is oxygen, X is (CHj),, R
‘phenyl or naphthyl, then R! is not a
'straight or branched alkyl chain; and
(iii) the following compounds are excluded:

X ¥ R Ry R,

CH, 0 H (CH,) 2CH, Ph
CH, = O H CH, Ph

"CHz - 0 H ’j::J' i-pPr
: _ : Me” V¥

Preferred compounds of the instant invention are

those of Formula I:
wherein R, is phenyl or is phenyl disubstituted in
the 2,6-positions,
. wherein R, is phenyl or is phenyl disubstituted in
the 2,6-positions, !
wherein each of R, and Ry is phenyl,
wherein each phenyl is disubstituted in the
2,6- p051t10n,
: whereln R; is phenyl disubstltuted in the
2,6-positions and Rz is phenyl trisubstituted in the

'2,4,6-positions,

‘wherein R, -is 2,6-bis(1-methylethyl)phenyl and R,
is 2,6-bis(1- methylethyl)phenyl or 2,4,6-trigs(1-methyl-

_ethyl)phenyl
_whereln one of R; and R, is the group
Ts
-(CHZ) f (CHZ)w 7
Rs'

wherein t is zero or 1 to 4; w is zero or 1 to 4
with the proviso that the sum of t and w is not greater

‘than 5; Rg and Rg are each independently selected from

REPLACEMENT SHEET

07 NOV 1996




Synthesis of 2.6-Bis(l-nethylethyl)- N [[[ 2.4.6-tris-

(1- met hyl et hyl )] phenyl ] met hyl | sul f onyl ] benzeneacet am de (a)
S-2.4.6<Triisopropyl benzyli sot hi our ea A m xtur.e of
2,4,6-triisopropyl benzyl bromde (6.0 g, 20 mmol) and thiourea (1.536 g,
20.1 mmol) in 180 nL of absolute EtOH was hegted under reflux for 3 hours.
The reaction was cool ed and evaporated. The white powder (7.1 g, 95% was
used for next stepydrogent okualhel havifigcftomnl o 8068a2Bbheatbfus, ofb)

cuspensi on of & SRS Fe: L BIBRLIRR By | Gl e HRAR AT S O (Pl
8.56 nmmol) in Hzod(e_f.@@em_ﬁom RQC &nd R, hicupherhyl ot mhavasl esuhmmmt 0
Et OAc (50 i) andw@@herfﬁbm"vistBUbeﬁQsEEEQﬁ@stQ@IE&@ﬁ g%ﬂdtaoateaight

O[err]C for 0.5 hour_and t sol ution was her stirre room
tenperature for 20RoBranched aliryii gEAHBPYRYERI yFromyl f BRaRI BRYRAR i sol at ed

as white powder (286may) sb!‘aﬁghun’ﬁrcbf@ﬂﬁh@@rmﬁ%iohﬁxﬁmlﬁémﬁbm

1 to 6 carbon atoms, phenoxy, hydroxy, fluorine,

chlorine, bromine, nitro, trifluoromethyl, -COOH,

COOalkyl wherein alkyl has from 1 to 4 carbon atoms, or

- (CHp) ;NR3R, wherein P, R; and R, have the meanings

defined above. )
Also preferred compounds of the instant invention

are those of Formula I wherein

X is oxygen, sulfur or (CR'R");

Y is oxygen, sulfur or (CR'R")n, with the proviso that
at least one of X or Y is (CR'R"}, wherein n is an
integer of from 1 to 4 and R’ and R" are each
independently hydrogen, straight or branched alkyl
of from 1 to 6 carbons, optionally substituted
phenyl, halogen, hydroxy, alkoxy, acyloxy,
cycloalkyl, or R’ and R" taken together form a
carbonyl or a spirocycloalkyl group of from 3 to
10 carbons; |

R is hydrogen;

R, is phenyl optionally substituted, straight or
branched alkyl of from_i to 10 carbon atoms,
cycloalkyl of from 3 to 10 carbon atoms;

R, is phenyl optionally substituted, straight or
branched alkyl of from 1 to 10 carbon atoms,
cycloalkyl of from 3 to 8 carbon atoms, phenbxy
optionally substituted with the proviso that only
if X is (CR'R"), can R, be optionally substituted
phenoxy and only if Y is”(CR'R")n can R, be
optionally substituted phenoxy, and with the
further proviso that at least one of R, and R, is
optionally substituted phenyl or phenoxy.

REPLACEMENT SHEET
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NNR(CDC:i[err]): [erﬁ],ss],eg &m 2.8-3.0(m 2H), 3.25-3.4 (m

2H), 4.75 (s, 2H), 7. 0
-28- (o9 2.6-Bis (1- [[[2.4.6 -trigf THEESANET HAS BEEN
ethyl)phenyl]nethyl]sul cet am de soIaEpgan

2,4, 6- tr||sopropylbenzylsulfonan1de (100 ny;70. 33 ;
2,6-diisopropylphenylacetyl chloride (75 ng, 0.34 nnDI) and Et 3N (47
[err]L,. 0.34 nnDI)'in MorelpFéeferned stompeunds Qixﬂh@eiﬂﬂ#%ﬂtuinvﬂn#iﬂght.
The sol vent was gogﬁ%gg ggdpggﬁuigsicuﬁég@§ndlstrlbuted bet ween et hyl

acetate and 0.1N

[ ————

is oxygen;
Y is (CR'R"), wherein n is an integer of from 1 to 2;
"R is hydrogen,
R; is optlonally substituted phenyl~
R, is optionally substituted phenyl or phenoxy,
| straight or branched alkyl'of from 1 to
10_carbons, or cycloalkyl of from 3 to 10 carbons;

T and -

'R{'and-R" are each independently hydrogen, straight or
branched alkyl of from 1 to 6 carbons, optionally
substituted phenyl, halogen, hydroxy, alkoxy,
acyloxy, cycloalkyl, or R’ and R" taken together
form a carbonyl or a spirocycloalkyl.

_ The present invention also provides a
 pharmaéeﬁtica1 composition for regulating plasma
cholesterol concentrations comprising a therapeutically
effective amount of one or more compounds of Formula I.
It further provides a method of treating
hypercholesterolemla and for treating atherosclerosis
campr181ng administering to a patient an effective
amount of one or more compounds of Formula I with a
pharmaceutically acceptable carrier.

DETAILED DESCRIPTIQN OF THE INVENTION

The compounds of the presént invention provide a
novel class of N-acyl sulfamic acid esters (or
thiocesters), N-acyl sulfonamides, and N-sulfonyl
carbamic acid esters (or thioesters) which are ACAT
inhibitors, rendering them useful in treating
hypercholesterolemia and atherosclerosis.
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organic |l ayer was washed with brine, dried, and evaporated. The pure
product (20 ng, 12% was isolated by colum chromatography (4:1
hexane: Bt OAc), nfe = 499; NV\R (CDCl[err]): [err] 7.05-7.4 (m 5H), 4.25
(s, 2H), 3.95 (s, 2H), 3.45-3.6 (m 1H), 3.0-3.15 (m 2H), 2.85-3.0 (m
2H), 1.05-1.4 (m 30H ppm - -8~ . EXAMPLE 10 Synt hesis
of sulfam c acid (decanoyl)-2.6-bis- (1-nethylethyl)phenyl ester Thi s
conpound was prepared iIn Foempdae Inabove,adlivstrhbivet exappipeund of

CraTDL e L ociCoB! siiichsSih bRl Bheuvbseal Hyaidbshiss Wkieglloced |

Synt hesi s of sul f BavdngcEFCaode&anéfl Fagbenppsoms ) inetugeemaihyphefhydst er

Thi's conpound was pRieR@ke] HBopRepyaEn Bae9L,asso-butyl, tert-butyl,
n-pentyl, isopentyl, n-hexyl, n-heptyl, n-octyl,
n-undecyl,. n-dodecyl, n-hexadecyl, 2,2-dimethyldodecyl,
2-tetradecyl, and p-octadecyl groups. "

. Illustrative examples of straight or branched
hydrbcarbon chains having from 1 to 20 carbon atoms and
having from 1 to 3 double bonds include ethenyl,
2—propeny1{'2-butenyl, 3-pentenyl, 2-octenyl,
S-nonenyl; 4-undecenyl, 5-heptadecenyl, 3F6ctadecenyl,
9-octadecenyl, 2,2-dimethyl-1l-eicosenyl,
9,12-odtadecadienyl, and hexadecenyl.

Straight or branched alkoxy groups having from
1 to 6 carbon atoms include, fot'example, methoxy,
ethoxy,'g-propoxy, t-butoxy, and pentyloxy.

Illustrative examples of straight or branched
alkyl groups having from 1 to 6 carbon atoms as used in
Formula I include methyl, ethyl, n-propyl, isopropyl,
n-pentyl, n-butyl, and-;g;;-butyl.

Illustrative examples of cycloalkyl groups, as
used in Formula I, include cyclopentyl, cyclohexyl,
cyclooctyl, tetrahydronaphthyl, and 1- or 2-adamantyl.

Spirocycloalkyl groups are, for example,
spirocyclopropyl, spirocyclobutyl, spirocyclopentyl,
and spirbcyclohexyl._ . ,

Illustrative examples of arylalkyl groups are:
benzyl, phenethyl, 3-phenylpropyl, 2-phenylpropyl,
4-phenylbutyl, 2-phenylbutyl, 3-phenylbutyl,
benzhydryl, 2,2-diphenylethyl, and 3, 3-diphenylpropyl.

| Pharmaceutically acceptable salts of the compounds
of Formula I are also included as a part of the present
invention. L -

The base salts may be génerated from compounds of
Formula I by reaction of the latter with one equivalent
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for the title conpound of Exanple 1, except that

2, 6-dii sopropyl phenyl acetyl chloride was replaced with dodecanoyl chloride;
[err]H NMR (DMSO-26): [err] 7.09 (s, 3H), 3.65 (heptet, 2H), 2.05 (t, 2H
1.48-1.15 (m 18H); 1.10 (d, 6H), 0.86 (t, 3H) ppm

- 29- EXAMPLE 12 Symt-hesis of sulfamc

aci d[ 1- adamant yl (carbonyl])- 2.6-bis(1-nethylethyl)phenyl ester Thi s
compound was pr effaccduitabie samtonxticnephagmaceutically acceptable

base followed by evaporation of the solvent employed
for the reaction and recrystallization of the salt, if
required. The compounds of Formula I may be recovered
from the base salt by reaction of the salt with an
aqueous solution of a suitable acid such as
hydrobromic, hydrochloric, or acetic acid.

Suitable bases for forming base salts of the
compounds of this invention include amines such as
triethylamine or dibutylamine, or alkali metal bases
and alkaline earth metal bases. Preferred alkali metal
hydroxides and alkaline earth metal hydroxides as salt
formers are the hydroxides of lithium, sodium,
potassium, magnesium, or calcium. The class of bases
suitable for the formation of nontoxic,
pharmaceutically acceptable salts is well known to
practitioners of the pharmaceutical formulation arts.
See, for example, Berge SN, et al, J Pharm Sci
1977;66:1-19.,

Suitable acids for forming acid salts of the
compounds of this invention containing a basic group
include, but are not necessarily limited to acetic,
benzoic, benzenesulfonic, tartaric, hydrobromic, _'
hydrochloric, citric, fumaric, gluconic¢, glucuronic,
‘glutamic, lactic, malic, maleic, methanesulfonic,
pamoic, salicylic, stearic, succinic, sulfuric, and
tartaric acids. The acid addition salts are formed by
procedures well known in the art.

The compounds of the presént invention may also
exist in different stereoisomeric forms by virtue of
the presence of asymmetric centers in the compound.
The present invention contemplates all stereoisomeric
forms of the compounds as well as mixtures thereof,
including racemic mixtures. -

Further, the compounds of this invention may exist
in unsolvated as well as solvated forms with
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for the title conmpound of Exanple 1, except that

2, 6-dii sopropyl phenyl acetic acid was replaced with 1-adamantecarboxylic
acid, §p 165-167[err]C EXAMPLE 13 Synt hesi s of
sul fam c¢ aci d(| - oxo- 3. 3-di phenyl propyl)- 2.6-bis (1-nethylethyl)phenyl
ester This conpound was prepared in t{g same manner as for the title
compound of Exanple 1, except that 2, 6-diisopropyl phenylacetic acid was

replaced with 3chanliut 000 @d&%?%b@aenﬁoi4%n%§2Eﬁ%ﬁ]Qs water,

1l S S | e gtasnl o0 el 1

same nmanner as h&@1dun§mdénédxuqmmmadent Enanhbeuﬁsoewaepﬁ Ebmms for
gc?ddl L;OngPgB%F‘%nﬁ‘%%%ée% %%l ‘i‘:h%s 1&1%85@&8% wi th 2, 6-di chl orophenyl acetic

Preferred compounds of the present invention are
those wherein one of R, and R, is phenyl, and more
preferably wherein one of R, and R, is substituted
phenyl, and still more preferably wherein one of R, and
R, is phenyl disubstituted in the 2,6-positions.

In one preferred embodiment both R; and R, are
phenyl disubstituted in the 2,6-positions. In another
preferred embodiment R, is phenyl disubstituted in the
2,6-position and R, is trisubstituted in the |
2,4,6-positions.

In another preferred embodiment of the present
invention, R, is 2,6-bis(l-methylethyl)phenyl; and R,
is 2,6-bis(1-methylethyl)phenyl or 2,4,6-tris(1-methyl-
ethyl)phenyl.

Preferred compounds of Formula I include, but are
not limited to the following:

Sulfamic acid (phenylacetyl) -2,6-bis(1- methyl-
ethyl)phenyl ester,

Sulfamic acid{[2,4,6-tris(1-methylethyl)phenyl]-
.acetyl-2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid[[2,6-bis(1-methylethyl)phenyl] -
acetyl] -2, 6-bis(l1-methylethyl)phenyl ester,

Sulfamic acid [[2,4,6-tris(1-methylethyl)phenyl] -
acety1-2,4,G-tris(1-methy1ethy1)phenyl ester,

Sulfamic acid{[2,6-bis(1-methylethyl)phenyl] -
acetyl]-2,4,6-tris(1-methylethyl)phenyl ester,

Sulfamic acid[adamantaneacetyl]-2,6-big[l-methyl-
ethyl)phenyl ester,

Sulfamic acid[[2,6-bis(1-methylethyl)phenyl] -
acetyll]l-2,6-bis(l-methylethyl)phenyl ester-sodium salt,

Sulfamic acidf[2,4,6-tris(1-methylethyl)phenyl] -
acetyll-2,6-bis{1-methylethyl)phenyl ester-sodium salt,
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EXAMPLE 15 Synthesis of sulfamc acid trans- [ (2-phenylcycl o-
propyl)carbonyl]-2.6-bis (1-methylethyl)phenyl ester Thi s conmpound was
prepared in the sane manner as for the title conpound of Exanple 1, except
that 2¥6-diisopropyl phenyl acetic acid was replaced with
tggnslz phenyl cycl opropyl carboxylic acid, 4p_166-168[err]C.
Sulfamic acid (decanoyl)-2,6-bis- {1-methylethyl) -
phenyi ester,
Sulfamic acid (dodecanoyl)-2,6-bis- (1-methyl-
ethyl)phenyl ester,
2,6-Bis(l1-methylethyl)-N-[[[2,4,6-tris(1l-methyl-
ethyl)phenyllmethyl]sulfonyl]benzeneacetamide, |
2,6-Bis(1-methylethyl)-N-([[2,4,6-tris-
(1-methylethyl)phenyl]lmethyl]sulfonyl]benzeneacetamide-
sodium salt,
2,6-Bis(1-methylethyl)phenyl[([[2,4,6-tris-
(1-methylethyl) phenyllmethyl]l sulfonyl] carbamate,

e 2,6-Bis(1-methylethyl)phenyl[[[2,4,6-tris-
(1-methylethyl) phenyllmethyl] sulfonyl) carbamate-sodium
salt,

Sulfamic acid (1-oxo-3,3-diphenylpropyl)-
2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid [2,6-dichlorophenyl (acetyl)]-
2,6-bis(1-methylethyl)phenyl ester,
! Sulfamic acid ([2,6-dichlorophenyl (acetyl)]-
2,6-bisg(1-methylethyl)phenyl ester,

Sulfamic acid trans-[{2-phenylcyclopropyl) -
carbonyl] -2,6-bis (1-methylethyl)phenyl ester,

Sulfamic acid ([2,5-dimethoxyphenyl (acetyl)]-
2,6—bis(1-methy1ethyl)pheny1 ester,

Sulfamic acid [2,4,6-trimethoxyphenyl (acetyl)] -
2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid [2,4,6-trimethylphenyl (acetyl)] -
2,6-bis(l-methylethyl)phenyl ester,

Sulfamic acid [2-thiophenyi(agetyl)]-
2,6-bis(1-methylethyl)phenyl ester,

~ Sulfamic acid [3-thiophenyl (acetyl)]-

2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid [2-methoxyphenyl (acetyl)]-
2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid (oxophenylacetyl) -
2,6-bis(1-methylethyl)phenyl ester,
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EXAMPLE 16 Synthesis of sulfam c acid[2.5-di met hoxyphenyl -

(acetyl)]-2, 6-bis(1l-nethylethyl)phenyl ester Thi s conpound was
prepared in the same manner as for the title conpound of Exanple 1, except
that 2, 6-diisopropyl phenyl acetyl chloride was replaced with

2, 5- di met hoxyphenyl acetyl chloride, np 150:{is2[er]C.

EXAMPLE 17 Synthesis of sulfamc acid][ 2.4.6-trinmethoxyphenyl -

brepar el 1 n the Same arten®) aiae Tp; celethoronet YLD
repared i s for u
Ehaf 2, 6- d||sopr%pgfﬁﬁéﬁ}lH@@PW@E§PW&?Ré§ntpFgggﬂanth

EBQQQ@tW@S

anple™1, except

2,4, 6- trinethoxyphenysaaéhmﬂcaabdd Q. - bxH- 26 phetwylgropyl) -
EXAMPLE 18 Synth Si f. ,su l tr yl phenl -
Piend Aylggﬁﬁpﬁe%%kﬁ)%hépgl ARALCUS)

Sulfamic acid (cyclopentylphenylacetyl)-

(acetyl)]-2.6-biS(I-me

2,6-bis(1-methylethyl) phenyl ester,
Sulfamic acid (cyclohexylacetyl) -
2,6-bis(1-methylethyl)phenyl ester,
" Sulfamic acid (diphenylacetyl) -
2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid (triphenylacetyl) -
2,6-bis(l-methylethyl)phenyl ester,

Sulfamic acid [(1- phenylcyclopentyl)carbonyl]-

2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid (3-methyl-1-oxo-2-phenylpentyl) -

2,6-bis(l-methylethyl)phenyl ester,

Sulfamic acid (1-oxo-2-phenylbutyl) -

2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid {(cyclohexylphenylacetyl) -

2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid (1-oxo0-2,2-diphenylpropyl) -

2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid [(9H-fluoren-9-yl)carbonyl]-

2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid (1-oxo-3-phenylpropyl)-

2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid [1-oxo0-3-[2,4,6-tris(l-methylethyl) -
phenyl] -2-propenyl] -2, 6-bis(1-methylethyl)phenyl ester,

Sulfamic acid [1-oxo-3-[2,4,6-tris(l-methylethyl) -
phenyllpropyl] -2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid [(acetyloxy) [2,4,6-tris(1-methyl-
ethyl)phenyl]lacetyl] -2, 6-bis (1-methylethyl)phenyl

ester,

Sulfamic acid [hydroxy(2,4,6-tris(1-methylethyl) -
phenyllacetyl] -2,6-bis(1-methylethyl)phenyl ester,
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Thi s conpound was prepared in the same manner as for the title conpound of
Exanpl e 1, except that 2,6-diisopropyl phenylacetic acid was replaced with
2,4, 6-trinethyl phenylacetic acid, np 159-161[err]C

EXAMPLE 19 Synthesis of sulfam c acid[2-thiophenyl (acetyl)]- 2.6-bis
(1-methyl ethyl)phenyl ester Thi s conpadnrd was prepared in the sane
manner as for the title conpound of Exanple 1, except that

2, 6-di i sopropyl phenyl Sebfaniacadidasfbeptatdt vé ttrds {hinethnkathylk-aci d,

mp 133-136[err] Cohenyllacetyl] -2, 6-bis(1-methylethyl)phenyl ester,

Sulfamic acid (3-methyl-1-oxo-2-phenylpentyl) -
2,6-bis(1-methylethyl)phenyl ester sodium salt,

Sulfamic-acid [[2,4,6-tris(1-methylethyl) phenoxy] -
acetyl] -2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid [[2,6-bis(1-methylethyl)phenoxy] -
acetyll] -2,6-bis(1-methylethyl)phenyl ester, and

Sulfamic acid [[2,4,6-tris(1-methylethyl)phenyl] -
acetyl] -2,6-bis (phenyl)phenyl ester.

As shown_by the data presented below in Table 1,
the compounds of the present invention are inhibitors
of the enzyme acyl-CoA:cholesterol acyltransferase
(ACAT), and are thus effective in inhibiting the
esterification and transport of cholesterol across the
intestinal cell wall. The compounds of the present
invention are thus useful in pharmaceutical
formulations for the treatment of hypercholesterolemia

or atherosclerosis. ’

The ability of representative compounds of the
present invention to inhibit ACAT was measured using an
in vitro test more fully described in Field FJ,
Salone RG, Biochemica et Biophysica, 1982;712:557-570.
The test assesses the ability of a test compound to
inhibit the acylation of cholesterol by oleic acid by
measuring the amount of radiolabeled cholesterol oleate
formed from radiolabeled oleic acid in a tissue
preparation containing rat liver microsomes.

The data appear in Table 1 where they are
expressed in ICg, values; i.e., the concentration of
test compound required to inhibit the activity of the

enzyme by 50%.
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-31- EXAMPLE 20 Synthesis of sulfamc

aci d[ 3-t hi ophenyl (acetyl )] - 2.6-bis(1-nethylethyl)phenyl ester Thi s
conpourd was prepared in the same nanner as for the title conpound of
Exanpl e 1, except that 2, 6-diisopropyl phenylacetic acid was replaced with

3-t hi opheneaceti.c acid, np 136-138[err]C _i4. EXAMPLE
21 Synthesis of sulfam c acid[2-nmet hoxyphenyl (acetyl)]-
2. 6-bi s(I-nmethyl ethyl)phenyl ester Thi s conmpound was prepared in the
same manner as for the title_conpound ofTABUE® e 1. except that
2, 6-dii sopropyl phenyl acetic acid was replaced with Zyret hoxyphenyl acetic
acid, np 159-161[err]C. Example IC, (pM)
1 9.7
2 12
3 11
4 13
5 12
6 12
7 47
8 21
10 >5
11 >10
13 25
14 33
15 34
16 36 .
17 >50 |
18 22
19 >50
20 >50
21 55
22 50
23 12
24 26
25 7.2
26 28
27 12
28 6
29 15
30 4.1
i 31 3.3
32 8.9
33 9.3
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EXAMPLE 22 Synthesis of sul fanmic aci d(oxophenyl acetyl) -

2.6-bi s(l-nmethyl ethyl)phenyl ester Thi s conmpound was prepared in the
sane nmgnner as for the title conpound of Exanple 1, except that

2, 6-di i sopropyl phenyl acetic acid was replaced with benzoylformc acid, np
106-109[err] C EXANPLE 23 Synthesis of sulfamc
acid[2-trifluoronethyl phenyl - (acetyl)1-2.6-bis (1-nethylethyl)phenyl ester
Thi's conmpound was prepared in the sane manner as fPr the title conpound of

Exanpl e 1, except that 2, 6-dj s replaced with
2- tr|fIuoronethylphenylacetlc aC|dienp 144-149[err]fax
ICsp (uM)
34 7.7
35 8.9

36 22

37 16

38 31

39 32

40 32

41 28

42 7

43 31

44 9.4

45 | 5.6

46 34

47 38 ,

48 8.3 '

In one in vivo screen designated APCC, male
Sprague-Dawley rats (200 to 225 g) were randomly
divided into treatment groups and dosed at 4 PM with
either vehicle (CMC/Tween) or suspensions of compounds
in vehicle. The normal chow diet was then replaced
with a high fat, high cholesterol diet (designated PCC)
containing 0.5% cholic acid. The rats consumed this
diet ad libitum during the night and were sacrificed at
8 AM to obtain blood samples for cholesterol analysis
using standard procedures. Statistical differences
between mean cholesterol values for the same vehicle
were determined using analysis of variance followed by
Fisher’s least significant test. The results of this
trial for representative compounds of the present
invention appear in Table 2.
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-32- 7 EXAMPLE 24 Synthesis of sulfanic

aci d( 1- oxo- 2- phenyl propyl )- 2. 6-bi s(1-net hyl et hyl ) phenyl ester Thi s
conpouynd was prepared in the sanme manner as for the title conpound of
Exanpl e 1, except that 2,6-diisopropyl phenylacetic acid was replaced with

2- phenyl propionic acid, np 142-144[err]C.-16- EXANVPLE
25 Synthesis of sulfam c acid(cycl opentyl phenyl acetyl) -
2. 6-bi s(1- et hyl et hyl ) phenyl ester This conmpound was prepared in the

same manner as for the title_conpound Q?A'Eygnrgl e 1. except that
2, 6-di i sopropyl phenyl aceti gcagbn¥assr epl aced with g cChange

Example (mg/dl)
1 -63 -
2 -62
3 -79
4 -47
5 -73
6 -75
7 -17
8 -66

10 -26

11 -8

12 -5

13 -31

14 -12

15 -14

16 +10

17 -40

18 -47

19 -20

20 -19

21 -16

22 -23

23 ~-19

24 ~-24

25 -71

26 -26

27 -72

28 -30

29 -9

30 - ~-40

31 -30

32 -48

REPLACEMENT SHEET

07 NOV 1996




[ err]-phenyl cycl opent anecar boxylic acid, np 142-143[err]C.

EXAMPLE 26 Synthesis of sulfam c acid(cycl ohexyl acetyl)-

2, 6-bis(1-nmethyl ethyl) phenyl ester Thi s conpound was prepared in the
same mahner as for the title conpound of Exanple 1, except that

2, 6-dii sopropyl phenyl acetic acid was replaged with cyclohexylacetic acid;
[err]H NMR (CDCl[err]): [err] 8.35 (S, 1H), 7.1-7.3 (m 3H), 3.3-3.45 (m
2H), 2.35 (d, 2H), 1.55-1.95 (m 8H), 1.22 (d, 12H), 0.9-1.1 (m 2H), ppm
EXAMPLE 27 Synthesis of sulfanic aci BABEBHen{temietl|) -

2. 6-bi s(1-net hyl et hyl ) phenyl ester This'conpougddwg repared in the
same nmanner as for the titl|Bxawphbeund of Exanple 1, B A )that

2, 6-di i sopropyl phenyl acet i ' =t

LI

33 -63
34 -67
35 -9
36 -6
37 -50
38 -16
39 . +5
40 -54
a1 -73
42 .25
43 -45
44 -74 .
45 -63
46 -57
47 -46

48 -73

In therapeutic use as agents for treating
hypercholesterclemia or atherosclerosis, the compounds
of Formulas I or II or pharmaceutically acceptable
salts thereof are administered to the patient at dosage
levels of from 250 to 3000 mg per day. For a normal
human adult of approximately 70 kg of body weight, this
translates into a dosage of from 5 to-40 mg/kg of body
weight per day. The specific dosages employed,
however, may be varied depending upon the requirements
of the patient, the severity of the condition being
treated, and the activity of the compound being
employed. The determination of optimum dosages for z
particular situation is within the skill of the art.
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di phenyl acetic acid, np 164-166[err]C.

- 33- EXAMPLE 28 Synthesis of sulfamc
acid(tripRenyl acetyl)- 2, 6-bis(1-methylethyl)phenyl ester Thi s
conmpound was prepared in the same nmanner as for the title conpound of
Exanpl e 1, except that 2, 6-diisopropyl phenyl ace4ic acid was replaced with

triphenylacetic acid, np 142-144[err]C
For preparing the pharmaceutical compositions from

the compounds of this invention, inert, pharmaceu-
tically acceptable carriers can be either solid or
liquid. Solid form preparations include powders,
tablets, dispersible granules, capsules, and cachets.

A solid carrier can be one or more substances
which may also act as diluents,oflavoring agents,
solubilizers, lubricants, suspending agents, binders,
or tablet disintegrating agents; it can also be an
encapsulating material. C

In powders, the carrier is a finely divided solid
which is in a mixture with the finely divided active
component. In tablets, the active component is mixed
with the carrier having the necessary binding
properties in suitable proportions and compacted in the

““Shape and size desired.

Powders and tablets preferably contain between
about 5% to about 70% by weight of the active
ingredient. Suitable carriers are magnesium
dicarbonate, magnesium stearate, talc, lactose, sugar,
pectin, dextrin, starch, tragacanth, methyl cellulose,
sodium carboxymethyl cellulose, a low-melting wax,
cocoa butter, and the like.

The term "preparation” is intended to include the
formulation of the active compound with encapsulating
material as a carrier providing a capsule in which the
active component (with or without other carriers) is
surrounded by a carrier, which is thus in association
with it. In a similar manner cachets or transdermal
systems are also included. . |

Tablets, powders, cachets, and capsules can be
used as solid dosage forms suitable for oral
administration. .

Liquid form preparations include solutions,
suspensions, or emulsions suitable for oral
administration. Aqueous solutions for oral



EXAMPLE 29 Synthesis of sulfamc acid[(1.2.3.4-tetrahydro-

2-napht hyl ) car bonyl | - 2. 6- bi s(| - net hyl et hyl ) phenyl ester Thi s conpound
was prepared in the sane manner as for the title conpound of Exanple 1,
except that 2, 6-diisopropyl phenyl acetic acid was replaced with

1,2,3,4- tetrahydro 2-napht hoic acid, np 137-189terr]C.

EXANPLE 30 Synthesis of sulfamc aC|d[(1 phenyl cycl opentyl ) -

car bonyl ] - 2. 6- bi s( |admriiye tstabilom mamy bee pirgpared byhidd SSOHYdHFd tikgs active

prepared in the SarRuRARe @5 Watied ind lHdd nEOBRILADIE (R6AERLRLD, exCept

that 2, 6-dii sopropyl phe acetic acid was ,replfaced w t
I-phenyl-I-cyclopeﬁ¥§ﬁ§6&§b@ﬁFQQ§qﬂ§§§b¥%&ZPE§41§@FeFPFernlng agents as
EXAMPLE 31 Synt hesigesifretill f aihuecied @(u&ymtsmohslf@x%ral use can be made

2-phenyl pentyl) - 2. %yb'ds(spersm% Ei:trxh lf)i 3)/ ldi%%td%Ei active component in
water together with a viscous material such as natural
or synthetic gums, resins, methyl3¢ellulose, sodium
carboxymethyicellulose, and other suspending agents
known to the pharmaceutical formulation art.

Preferably, the pharmaceutical preparation is in
unit dosege form. In such form, the preparation is
divided into unit doses containing appropriate
quantities of the active component. The unit dosage
form can be a packaged preparation containing discrete
quantities of the preparation, for example, packeted
tablets, capsules, and powders in vials or ampoules.
The unit dosage form can also be a capsule, cachet, or
tablet itself, or it can be the appropriate number of
these packaged forms.

Some of the preferred compounds of the present
invention are prepared as set forth in Chart I hereof
wherein R, R; and R, have the meanings defined in
Formula I; and 2 represents a halogen.

In Route 1, a solution of a halide of the
Formula Rgz-in ether is added to a suspension of
Li powder in ether heated under reflux. The solution
is cooled to 0°C. The resulting lithium compound is
then poured into the liquid ethylene oxide precooled to
-78°C. The mixture is allowed to warm up to room
temperature. After work-up with saturated NH,Cl, the
product (3) is extracted with ethyl acetate. The
alcohol (3) is oxidized to the acid (4) by Jones
reagent (K,Cr,0,/H,80,) in acetone at 0°C.

Alternatively, the acid (4) can be arrived at

using a method similar to Qrg. Syn. Coll., 3:557 in
which a substituted benzene is chloromethylated
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Thi s conpound was prepared in the same manner as for the title conpound of
Exanpl e 1, except that 2,6-diisopropyl phenylacetic acid was replaced with
3- et hyl - 2-phenylvaleric acid; [err]H NVR (CDCl[err]): [err] 8.65 (bs,
1H), 7.36-7.11 (m 8H), 3.35-3.21 (m 3H), 2.18 (bs, IH, 1.73-0.69 (m

20H) ) ppm . . . - 0_ = .'
EXAMPLE 32 Synthesis of sulfamc aC|d(1-ox%-2-phenyIbutyl)-

followed by replacement of the chlorine with nitrile
and subsequent hydrolysis of the nitrile to the
acid (4). '

The acid (4) is then allowed to react with oxalyl
chloride in toluene at room temperature to give acyl
chloride (5). Meanwhile, alcohol (6) is treated with
chlorosulfonyl isocyanate in refluxing toluene to give
Compound 7, which is then hydrolysed with water to give
Compound 8. Compounds 5 and 8 are then mixed in THF in
the presence of Et;N at room temperature to give
Compound S. In Route 1A, Compound 9 is also obtained
by reacting Compound 7 with R,CH,MgZ (15) (commercially
available or easily prepared through methods generally
known in the art) in THF under reflux. Compound 28 is
obtained by subsequently treating Compound 9 (as '
arrived at by either Route 1 or 1A) with base and then
RZ.

Other compounds of the present invention are
prepared as set forth in Chart II (Routes 2 and 3),
hereof wherein R, R; and R, have the meanings defined
in Formula I; and Z represents a halogen. '

In Route 2, a solution of halide (R,CH,Z) (14) and
thiourea (Compound 24) in absolute ethanol was heated
under reflux to give an isothiourea (R,CH,-

S-C(NH)NH,) (25). Chlorine gas was bubbled through a
suspended solution of the isothiourea in H,0 at 0°C,
followed by NH;3(, to give the sulfonamide

(R;CH,SO,NH,) (18). Condensation between the
sulfonamide (18) and an acyl chloride (R,CH,COCl) (5)
in THF under N, in the presence of Et,N gives an N-acyl
sulfonamide (Compound 21). Compound 18 is alsc allowed
to react with Compound 22 (see Route 3 for preparation
of Compound 22) in THF in the presence of Et,;N at room
temperature to give Compoﬁnd'23} Compound 28 is
obtained by subsequently tréatihg Compounds 21 or 23

REPLAC



2. 6-brs(1- et hyl et hyl ) phenyl ester Thi s conmpound was prepared in the
sanme manner as for the title conpound of Exanple 1, except that
2, 6-di i sopropyl phenyl acetyl chloride was replaced with 2:-phenyl butyryl

chlorfde, np 142-145[err]C. ~ EXAMPLE 33 Synthesis
of sulfam c acid(cycl ohexyl phenyl acetyl)- 2.6-bis(1-nethylethyl)phenyl
ester Thi s conmpound was prepared in t-Rd-sanme manner as for the title

conpound of Exanple 1, except that_ 2, 6-diisopropyl phenyl acetic acid was
repl aced with [ elaP-prEhyedyat oRExBARERF boX9T i T aEFILFplvOYY ) 37 BRr £C.
EXAMPLE 34 Synt hggks 8hdsthéankg. aci d( 1- oxo- 2, 2-di phenyl propyl) -

2,0 b1 oL ety e AR S5k ok oo S T U, T LGB, il e
compounds of this invention are known in the art or
prepared by procedures generally known in the art.

Whereas the preferred compodnds of the present
invention are prepared as set forth in Charts I and ITI,
it should be understood that the compounds of the
present invention can be prepared as set forth
generally .as follows.

N-acyl sulfamic acid esters (or thioesters) having
the formula of Compound 9 in Chart I Route 1 can be
prepared by reacting an acyl chloride and a sulfamate
having the formula of Compounds 5 and 8, respectively,
in Route 1. The resulting ester (or thicester) can
optionally be reacted with a base, followed by an aryl
halide.

Alternaqively, N-acyl sulfamic acid esters (or
thioesters) Having the formula of Compound 9 in Chart I
Route 1A can .be prepared by reacting an oxysulfonyl
isocyanate and a grignard agent having the formula of
Compounds 7 and 15, respectively, in Route 1lA. The
resulting ester (or thioester) can optionally be
reacted with a base, followed by an aryl halide.

N-acyl sulfonamides having the formula of
Compound 21 in Chart II Route 2 can be prepared by
reacting an acid chloride and a sulfonamide having the
formula of Compounds 5 and 18, respectively, in
Route 2. The resulting sulfonamide can optionally be
reacted with a base, followed by an aryl halide.

N-sulfonyl carbamic acid esters (or thioesters)
having the formula of Compound 23 in Chart II Route 3
can be prépared by reacting a sulfonamide and a
chloroformate having the formula of Compounds 18
and 22, respectively, in Route 3. The resulting ester
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2, 6-di"i sopropyl phenyl acetic acid was replaced wi th 2, 2-di phenyl propionic

acid, np 140-145[err]C. EXAMPLE 35 Synt hesi s of
sul fam ¢ aci d[ bi s-(4-chl orophenyl)acetyl] - 2. 6-bis (1-nethylethyl)phenyl
ester Thi s conmpound was prepared in the sanme manner as for the title

conpound of Exanple 1, except that 2,6-dii ropyl phenyl acetic acid was

-

repl aced with bis(4-chlorophenyl)acetic acit, np 175-176[err]C.

- 35-

(or thioester) can optionally be reacted with a base,
followed by an aryl halide.

EXAMPLES

The following examples illustrate techniques
discovered by the inventors for the preparation of the
compounds of the present invention. It should be
appreciated by those of skill in the art that the
techniques disclosed in the examples which follow
represent laboratory techniques discovered by the
inventors to function well in the practice of the
invention, and thus can be considered to constitute
preferred modes for this practice. Those of skill in
the art should, however, in light of the present
disclosure, appreciate that many changes can be made in

- the specific embodiments which are disclosed and still
obtain a like or similar result without departing from
the spirit and scope of the invention. In other words,
the following examples are given to illustrate
particular compositions and methods within the scope of
the present invention and are not intended to limit the
scope of the present invention.

EXAMPLE 1
Synt 8 of | c ac - - e -
phenyllacetyl]-2,6-bis(1-methylethyl)phenyl ester
(a) 2,6-Diisopr henylet ol

2,6 diisopropylbromobenzene (see J, Org. Chem.,
42 (14) :2426-2431 (1977) for preparation) (30 g,
124.4 mmol) was added to a suspension of Li powder
(1.9 g, 273.6 mmol) in ether (100 mL) heated under
reflux, the heating was continued for another 4 hcurs,
cooled, and the mixture was poured into ethylene cxide

which was precooled to -785C. The mixture was warmed
| REPLACEMENT SHEET
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EXAVPLE 36 Synthesis of sul famic acid[ (9H xant hen-9-yl)carbonyl]- 2.

6- bi s(1- net hyl et hyl ) phenyl ester Thi s conmpound was prepared in the

same manner as for the title conpound of Exanple 1, except that

2, 6-di i sopropyl phenyl acetic acid was replaced with xant hene-9-carboxylic

aC|d np 180-181[err]C EXAMPLE 37 Synt hesi s of

sulfanic acid[(QFLquoren 9- yI)carbonyII-2§‘6 bi s(1- et hyl et hyl ) phenyl
ed_in the sane s for_the title

o of e HPRE B8 KBS FeREL skl | e SRR RS el
repl aced with 9wésuaddedcalbwkyl withcecautign lithd 48fker ]| ayer was
EXAMPLE 38 Synt §ggl 5aPLaSthhahsnas! diln BP1rs PNEPYLE Q0¥ Imgso, ,
filtered, and the solvent was evaporated to dryness.
After column chromatography (3:1 hexane:ethyl acetate)
pure 2,6-diisopropylphenylethanol was obtained (17 g,
66.3%);
NMR (CDCl;): & 1.2-1.3 (m, 12H), 3.05 (t, 2H),
3.15-3.35 (m, 2H), 3.7-3.8 (t, 2H), 7.1-7.3 (m,
3H) ppm.

(b) 2.6-Diisopr tic acid

Jones reagent (94 mL, 2 M, 188 mmol) was added to
a solution . of 2,6-diisopropylphenylethanol (19.2 g,
93.05 mmol) in acetone (600 mL) at 0°C over 2 hours.
The mixture was stirred for another 0.5 hour. The
reaction mixture was poured into ether (1 L), washed
with brine, and the product was extracted by 1N NaOH.
The basic extract was acidified with concentrated HC1,
the liberated acid was removed by ether extracticn
(200 mL x 5). The combined ether extract was dried
over MgSQ,, filtered, and then evaporated. The residue
was used for the next step without further purification
(18.47 g, 90%);
NMR (CDCl,): & 1.15-1.35 (m, 12H), 3.05-3.25 (m, 2H),
3.85 (s, 2H), 7.1-7.35 (m, 3H) ppm. E

(c) Sulfamic i 6-big(1- th 1]-

acetyl]-2,6-bis(1-methylethyl)phenyl ester

, 2,6-Diisopropylacetic acid (200 mg, 0.91 mmol) and
oxalyl chloride (253.9 mg, 2 mmol) were mixed together

in 20 mL of toluene at room temperature under N, with a

few drops of DMF as catalyst. The mixture was stirred

for 16 hours, the solvent and the excess oxalyl

chloride were then removed in vacuo, and the acyl
chloride.was redissolved in 20 mL of dry THﬁﬁ?ﬁﬁzxga§§EFE§§gz
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2. 6- bi g(1- met hyl et hyl ) phenyl ester Thi s conmpound was prepared in the
sanme manner as for the title conpound of Exanple 1, except that

2, 6-di i.sopropyl phenyl acetic acid was replaced with hydroci nnam c acid, np
121-124[err] C EXAMPLE 39 Synt hesis of sul fani ¢
aci d[ brono(phenyl)acetyl |- 2.6-bis(1-nmethybgthyl)phenyl ester Thi s
conpound was prepared in the sane nmanner as for the title conpound of

Exgrml e % efwemt éiwls}&dﬁyl?wgmlmwtmﬁ%gd VRl aed Wi th
a-brohopheny aceE IQC ac;alnd Sulf., 19: 167 1984) for preparation) and

EtyN (139 uL, 1 mmol) were added to the solution under
N, and the mixture was stirred at room temperature for
3 hours. The: solvent was removed and the residue was
distributed between ethyl acetate and 1N HCl. The
organic layer was dried over MgsoO,, filtered, and
evaporated, and the pure product was isolated by column
chromatography (1:1 hexane:EtOAc, 300 mg, 72%),

mp 166-168°C,

EXAMPLE 2
Synthesis of sulfami id[{2,.6-bis(1-methvieth

henyl 1]1-2,6-bi -methyl henyl ter
W -

The sodium salt of the title compound of Example 1
was prepared by dissolving the title compound of
Example 1 (1 g, 2.18 mmol) in THF (10 mL), and one
equivalent of NaH (87 mg, 2.18 mmol) was added to the
solution and this was then stirred for 0.5 hour. The
solvent was evaporated and product was obtained by
trituration with hexane (0.63 g, 60%), mp 242-244°C.

EXAMPLE 3
is of 1fami i -bis (1-m let -
henyllacet -2,4,6-tx - ne h er
This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisoproplyphenyl sulfamate was replaced with
2,4,6-triisoproplyphenyl sulfémate, mp 152-155°C.

EXAMPLE 4
Svnthesis of sulfamic acidlad ntaneacet -2.6-bisg-

[1-methylethyl]phenyl ester

This compound was prepared in the same manner as
for the title compound of Example 1, except that

REPLACEMENT SHEET
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- 36- EXAMPLE 40 Synthesis of sulfamc
acid[1-oxo0-3-[2.4.6-tris- (1-nethylethyl)phenyl]-2-propenyll-2.6-bis-

(1- et hyl et hyl ) phenyl ester (a)

3-[2.4.6-tris(1l-nmethyl ethyl)phenyl]-2-propenyl car boxylic acid. nethyl
ester A mxture of nethyl acrylate (1559 nL, 176 nmol) and

bi s(tri phenyl phosphi ne)pal | adium (11) chloride (0.99 g, 1.4 nmol) in 125 nL

di met hyl f or mani de, ang; 125, pr%%;?i preddy] 8L Was) epd &£ dvd 9 f@éi&éea%énhour

and then 2,4,6 -ttiisopro onnbenzene 10.0 g, 35 nmol) 'was added.
Refl ux was cont i3RAMERER n%ﬁ?ﬁﬁﬂ *ﬁﬁrstlrred at roon1tenperature for
16 hours. Parti tli}prmdz(tdmglr gact ilqzibgdyear gt ar, 6aizd odi (e, hyﬂsmt her. The

br oan L?Yeroq“’?ir&%%dg%“h%wéoéﬂr* Atlng? LT Ay Pl a2 h hexancs)
gave
EXAMPLE 5

Synthesis of S ic acid([2.4.6-tris(1-methylethyl)-
henyllacetyll-2,6-bis(l-methylethyl)phe es

(a) 2.4,6-Triisopropylbenzyl alcohol

A solution of commercially available 2,4,6-triiso-

propylbenzoyl chloride (35 g, 131.2 mmol) in 400 mL
ether was added slowly to a suspénsion of lithium
aluminum hydride (LAH) (4.89 g, 131.2 mmol) in ether
(300 mL) at -15°C. The mixture was slowly warmed to
room temperature over 18 hours. Saturated Na,SO,
solution was added slowly and the ether layer was
separated, dried over MgSO,, and'évaporated to dryness.
The compound was used in the next step without further
purification;
NMR (CDCl,): & 1.2-1.4 (m, 18H), 2.8-3.0 (m, 1H),
3.3-3.5 (m, 2H), 4.8 (s, 2H), 7.1 (s, 2H) ppm.

4

(b) - o b

A solution of PBr; (2.7 g, 10 mmol) in ether
(10 mL) was added slowly to a'solution of 2,4,6-triiso-
propylbenzyl alcohol (4.68 g, 20 mmol) in 20 mL of
ether at room temperature. The mixture was stirred for
1 hour, S5 mL of absolute EtOH'waé added, and stirring
was continued for another 0.5 hour. The solvent was
removed and the residue distributed between EtOAc and
saturated Na,C0;. The EtQAc layer was separated,
washed with brine, and dried over MgSO,. The solvent
was evaporated and the pure-prbduct was isolated by
column chromatography (100% CH,Cl,, 3.5 g, 59%);
NMR (CDCl;): 6 1.2-1.4 (m, 18H), 2.8-3.0 (m, 1H),
3.2-3.45 (m, 2H), 4.7 (s, 2H), 7.04 (s, 2H) ppm.
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3.80 g of 3-[2,4,6-tris(1-nmethylethyl)phenyl]- 2-propenyl carboxylic acid,
nmet hyl ester as an off- white solid, np 61-63[err]C (b)
3-[2.4,6-tris(1l-methyl ethyl)phenyl]-2-propenyl carboxylic acid

Sodi um hydroxide (0.23 g, 5.7 mmol) was added to a solution of
3-[2,4,6-tris | -nethylethyl)phenyl]- 2- proggﬂ car boxylic acid, nethyl
ester (1.5 g, 5.2 mol) in 100 nL net hanol id 10 nL water. Stirred at

room tenperature E r ‘%1- Y Aga -nge@t iga tQ Qﬁ Séﬁ l ﬁEh isned t he
Qa?er = {

resi due between 0 Ot et T AGUE0 aif i ed
wi th concentrat ed HClzs:e 312y, 6cbis (drmath hvbhphenyd *?-=rorgan|c
extract was dried ovel MyPOE$bh] off2| Eeéeérﬁlﬁgpf fﬁéﬁ@&@dbkemgaée 1.33 ¢

of 3-[2,4,6-tris- (1- neth Iethyl phen carb I|c acid as a
white solid, np ié% S@Bﬁ@rﬁ]@m°l ér; T’ 066”mL) “was dddea’to a

suspension of Mg powder (1.96 g, 80.8 mmol) (4 hours)
in THF (20 mL) heated under reflux. - 2,6-Diisopropyl-
phenoxysulfonyl isocyanate (ROSO,NCO) (see Phos. and
Sulf., 19:167 (1984) for preparation) (11.45 g,

40.4 mmol) was added neat, and after the addition was
completed, the reflux was continued for another

2 hours. The reaction was stirred at room temperature
for 16 hours. Saturated NH,Cl and EtOAc were added.
The EtOAc layer was separated, dried over MgSO,,
filtered, and evaporated to dryness. After
purification by column chromatography (4:1
hexane:EtOAc), the compound was isolated as white solid
(13.5 g, 67%), mp 178-180°C.

1

EXAMPLE 6
Synthes] 1famic acid([2,4,6-tris(l-methylethyl)-

nyl -2,6-bi ~methylethyl)ph 1 o
sodium salt ' '

This compound was prepared in the same manner as
for the title .compound of Example 2, except that the
title compound of Example 1 was replaced with the title
compound of Example 5, mp 250-252°C.

EXAMPLE - 7
hegig of 1 ic id (phenvy 1)-2.6-bi
(1-methylethyl)phenyl ester

This compound was prepared in the same manner as
the title compound of Example 5, except that
2,4,6-triisopropylbenzyl magnesium bromide was replaced
with benzylmagnesium chloride (commercially available),

mp 150-152°C. o REPLACEMENT SHEET
1
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-37- Tc) Sulfamc acidrl-oxo-3-[2.4.6-tris(1-nethylethyl)-

phenyl ] - 2-propenyl|-2.6-bis (1-nethylethyl) phenyl . ester Thi s
conmpound was prepared in the same manner as for the title conpound of
Exanple 1, except that 2, 6-diisopropyl phenylacetic acid was replaced with

3-[2,4,6-tris(1-nethy|ethyl)phenyl]-Z-prgggR%I carboxylic acid, np
144-148[err] C. LE 41

EXAMPLE 8

Synthesis of sulfamic acid[[2.4.6-tris(1- methylethyl) -
phenvllacetyll-2.4.6-tris(1-methylethyl)phenyl ester

This compound was prepared in the same manner as
the title compound of Example S,Iexcept that 2,6-diiso-
propylphenoxy sulfonyl isocyanate was replaced with
2,4,6-triisopropylphenoxy sulfonyl isocyanate,
mp 178-180°C.

EXAMPLE 9
- Synthesis of 2,6-Big(l-methylethyl) -N-[[{2,4,6-trig-
1-m 1 h ulfonyl ce ide

(a) 8-2.,4,6-Triisopropylbenzylisothiourea
A mixture of 2,4,6-triisopropylbenzyl bromide
(6.0 g, 20 mmol) and thiourea (1.536 g, 20.1 mmol) in
180 mL of absolute EtOH was heated under reflux for
3 hours. The reaction was cooled and evaporated. The
white powder (7.1 g, 95%) was used for next step
without further purification, mp 200-205°C.
(b) 2.4.6-Triiso rlbe ' i
Chlorine gas was bubbled through a suspension of
S-2,4,6-triisopropylbenzylisothiourea hydrobromide
(2.5 g, 8.56 mmol) in H,0 (100 mL) at 0°C for 1 hour.
The solid was extracted into EtOAc (50 mL) and NHj (4,
was bubbled through the EtOAc solution at 0°C for
0.5 hour and the solution was further stirred at room
temperature for 2 hours. 2,4,6-Triisopropylbenzyl-
sulfonamide was isolated as white powder (100 mg) by
column chromatography (4:1 hexane:EtOAc);
NMR (CDCly}: & 1.2-1.6 (m, 18H), 2.8-3.0 (m, 2H),
3.25-3.4 (m, 2H), 4.75 (s, 2H), 7.0 (s, 2H), ppm.
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Synthesis of sulfamc acid[l-o0x0-3-[2.4.6-tris-

(1- et hyl et hyl ) phenyl ] propyl ] -2. 6-bi s(1-net hyl ethyl)- phenyl ester (a)
3-[2.4:6-tris (1-nmethylethyl) phenyl]propionic acid nmet hyl ester
3-[2,4,6-tris (I-nethylethyl)phenyl]-2-propenyl carboxylic acid, nethyl

ester (2.20 g, 7.6 mmol, from Exanple 40(abb_mas di ssolved in 100 nL
nmet hanol. 0.5 g of 20% palladiun1 on carbon was added and the m xture was

charged with 50 pgi of dudr etN 18- S H ﬂ_%m{ ture,
t he reaction was filteaf an concen rate 0 glve\ ] g

3-[2,4,6-tris(1-nmethy:="et4y = 3
off- white solid, rrppfl‘:'sdllﬂﬁirdri 6f 2.(4b)6 t&‘:{:&o&:x@:ﬁﬂhﬁr{z&ﬂﬁﬂlﬁdxﬁtﬁi}dé

e d et hyl est ey P, 033 eyt Sty ey bhe ARG PP 00 “and
10 nL water. Socﬂhkﬂﬁgdﬁ o(x’ﬁsdenq.o 0324 mr®1) ,mazid) Bead dddedtland t he
resulting sol utipRgeno1) in 10 mL THF was stirred at room temperature
overnight. The solvent was evaporated and the residue
was distributed between ethyl acetate and 0.1N HCl, the
organic layer was washed with brine, dried, and
evaporated. The pure product (20 mg, 12%) was isolated
hby column chromatography (4:1 hexane:EtOAc), m/e = 499;
NMR (CDCl3): & 7.05-7.4 (m, SH), 4.25 (s, 2H), 3.95
(s, 2H), 3.45-3.6 (m, 1H), 3.0-3.15 {(m, 2H), 2.85-3.0
(m, 2H), 1.05-1.4 (m, 30H) ppm. '

EXAMPLE 10
-hegi ul i i canovl)-2,.6-bis-

(1fmg;hxle;hxl)ghgnzl egter

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6- dllsopropylphenylacetyl chloride was replaced with
decanoyl chloride, mp 92-94°C.

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetyl chloride was replaced with
dodecanoyl chloride; |
'H NMR (DMSO-26): & 7.09 (s, 3H), 3.65 (heptet, 2H),
2.05 (t, 2H), 1.48-1.15 (m, 18H); 1.10 (4, 6H), 0.8¢6
(t, 3H) ppm.
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stirred at

roomtenperature for 4 hours. Concentrated in vacuo and

partitioned the residue between water and di ethyl ether. The aqueous | ayer
was acidified with concentrated HC1 and extracted wi th dichl oronet hane. The
organic extract was dried over MgS err], filtered, and concentrated to
give 1.87 g of 3-[2,4,6-tris(1-nethyl- .29-

-38- ethyl)phenyl]propionic acid as a mhi%e solid, np 194-196[err]C (c)
Sul fam c acid[l-ox0-3-[2.4.6-tris(l-meghxBiRYi3-

anthgsis of sulfamic gcid[l-adgmgn;zlgca;bgnxll)-
2. 6-big(1-m thyl 1 Y

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
l-adamantecarboxylic acid, mp 165-167°C.

EXAMPLE 13
Synthesis of 1fami id(1-ox0- -diphenyl -
2.6-bi -methylethyl egter
This compound was prepared'in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
3,3-diphenylpropionic acid, mp 149-152°C.

EXAMPLE 14
thesgi f £ id -dichlorophe -
- 1 - r !
This compound was prepared'in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with

2,6-dichlorophenylacetic acid, mp 203-205°C.
EXAMPLE 15
This compound was preparéd in the same manner as
for the title compound of Example 1, except that

2,6-diisopropylphenylacetic'acid was replaced with
trans-2-phenylcyclopropylcarboxylic acid, mp 166-168°C.

- REPLAGCEMENT SHEET

07 NOV 1996




phenyl | propyl ]-2. 6-bi s(1-nmethyl et hyl ) phenyl ester Thi s conpound was
prepared in the sane manner as for the title conpound of Exanple 1, except
that 2.6-diisopropyl phenyl acetic acid was replaced with
3-[2,4,6-tris(1l-nmethyl ethyl)phenyl]propionic acid, np 138-141[err]C.
EXAMPLE 42 Synthesis of sulfamc acid[(aggbyloxy)[2,4,6-tris-
(1-nethyl ethyl ) phenyl ] acetyl | -2. 6-bis(l- hylephyl)- phenyl ester (a)
Acet yl oxy [2.4.6-tr|s(l-nethylethyl)pgiﬂﬁkgﬁcgélc A yoxylic acid
(1.99 g, 27 nmol) and 1,3,5-triiso- propylbenzene (5.0 g, 24.5 nmol) were
18 3 g 8 2

mxed in 30 nl Sniiegis ceff sulfEnt G aCiA A, Scarmethosymh S0y ric acid.
The resulting s@%ggﬂ% ’Ig éﬁt#% l@ﬂﬁ%ﬂ&ﬁ;ﬂggﬁﬁgugﬁd then stirred at
roomtenperature Tor_16 hours. The reactron mxture was poured into 100 g
This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetyl chloride was replaced with
2,5-dimethoxyphenylacetyl chloride, mp 150-152°C.

| EXAMPLE 17
Synthesis of sulfamic acidf2,4,6-trimethoxyphenyl -
etyl)]-2.6-bis{(]l-methvlet henvl Y

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
2,4,6-trimethoxyphenylacetic acid, mp 159-163°C.

EXAMPLE 18
Synthesis of sulfamic acidf2,4, 6-trimethyiphenyl-
1)1 - -bj - h hvl)phenvl ter

This compound was prepared in the same manner as
for the title compound of Example 1, excepﬁ that
2,6-diisopropylphenylacetic acid was replaced with
2,4,6-trimethylphenylacetic acid, mp 159-161°C.

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
2-thiopheneacetic acid, mp 133-136°C.
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ice and the resulting m xture was extracted with diethyl ether. The organic

| ayer was dried over MgSO err], filtered, and concentrated to give an oily

solid which was recrystallized fromhexanes to give 3.29 g of

acetyloxy[2,4,6-tris(l-nmethylethyl)phenyl]acetic acid, np 166-169[err]C.

(b) [ (Acetyloxy) [2.4.6-tris(1-nethyletByl)phenyl]-

acetyl]-2.6-bis(l-nethylethyl)phenyl ester Thi s conmpound was prepared

in the sane manner as for the title cE&EXAMPLME 80 Exanple 1, except that

2, 6-diisopropyly acet | | i ' .

SEPL ACENENT SHE%?:EﬁBé@fg of Sci £hias &M PEad denyl (acetyl) ]
2,6-bis(l-methylethyl)phenyl estexr

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
3:thiopheneacetic acid, mp 136-138°C.

EXAMPLE 21
Synthesis of fami cid[2-methoxyphenyl (acetyl)] -
2.6-bis (1-methylethyl)phenyl ester
This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
2-methoxyphenylacetic acid, mp 159-161°C.

EXAMPLE 22
hegi famic aci xoph lacetyl) -~
' 2,6-bi - h 1 ter

This compound was prepared in the same manner as
" for the titlé- compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
benzoylformic acid, mp 106-109°C. ;

. . EXAMPLE 23
Synthegi sulf -txif 1-
c - - - h e r
This compound was prepared. in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
2-trifluoromethylphenylacetic acid, mp 144-149°C.
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-39- acetyloxy[2,4,6-tris(1-nethylethyl)phenyl]acetic acid, np

140-146[ err] C. EXAMPLE 43 Synthesis of sulfamc
aci d[ hydroxy[ 2. 4. 6-tri s-

(1- net hyl et hyl ) phenyl J acetyl ] -2. 6-bi s(1-net hyl et hyl)- phenyl ester

[ (Acetyloxy)[2,4,6-tris (1-methylethyl)phepyl]-

acetyl]-2, 6-bis(1l-nethylethyl)phenyl ester (1.50 g, 2.7 nmmol) was di ssol ved
in 75 L methanol and 25 nL water. Sodipppiygirsxi de (0.22 g, 5.5 nmol) was
added and the resulting solution was stlrred at roon1te -erature for 16
hours. ConcentrS¥B8hegig,efosulfamic, REXQ BOYARRGRYEL) —aci di fi ed

to pH 4.0 2,6-bis(l-methylethyl h nyl
This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
2-phenylpropionic acid, mp 142-144°C.

EXAMPLE 25
Syn i famic acid(cvclopent h acetvl) -
2,6-hi -meth n ter

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
a-phenylcyclopentanecarboxylic acid, mp 142-143°C.

EXAMPLE 26

S hegis ulfam i ohexylac 1) -
2.6-big(l-methylethyl)phenyl er

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
cyclohexylacetic acid;
H MR (CDCl,): & 8.35 (s, 1H), 7.1-7.3 (m, 3H),
3.3-3.45 (m, 2H), 2.35 (d, 2H), 1.55-1.95 (m, 8H), 1.22
(d, 12H), 0.9-1.1 (m, 2H), ppm.

EXAMPLE 27
Synthe o 1 i cid(di nyl -
2.6-bi - hyl e
This compound was prepared in the same manner as
' for the title compound of Example 1, except that

2,6-diisopropylphenylacetic acid was replaced with
diphenylacetic acid, mp 164-166°C.
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wi th concentrated HC1 and extracted wth diethyl ether. The organic extract
was dried over MgSO err], filtered, and concentrated to give an oil.
Triturated with hexanes to give 0.56 g of sulfamc acid

[ hydroxy[2,4,6-tris- (1- nethylethyl)phenyl]acetyl] 2, 6-bi s(1-nethyl ethyl) -

phenyl ester, np 96-101[err]C. EXAMPLE 44
Synthesis of sulfamc acidrfluoro[2, 4,6- trls-
(1- net hyl et hyl ) phenyl J acetyl ] - 2. 6- bIS( JWW) phenyl ester
[Fydroxy[z 4,6-tris(l-methyleth I)pheny acetyl

- —

6- bi s( 1- net hy| S¥REhegAg.0f sulfamig (txiphenylaces¥lirssol ved in 20
nL di chl or onet hapegap gdﬁ #&0 ﬂh a g §o gtepn of dlethylanlnosulfur
trifluoride (0.19 ni, é a g %ﬁ at LESﬁ]
Gradual |y warnmed to r o8Pt SR BEE&P rgaan3r§P?F? d*fo TGsﬂﬂﬁr@a c8ftrat ed
in vacuo and par €ori bhedttihder ecompoenticofieBrampler Landxcepyl thatt ate. The

organi c extract wag_g§igdpPYBLiphenylacetic acid was replaced with
triphenylacetic acid, mp 142-144°C.

EXAMPLE 295
Synt i £ 1fami i 1 4-t ro-
thyl)carbonyll -2,6-big(l-methylethyl)ph 1 ester
This compound was prepared in the same manner as
for the title compound of Exampie 1, except that
2,6-diisopropylphenylacetic acid was replaced with
1,2,3,4-tetrahydro-2-naphthoic acid, mp 137-139°C.

EXAMPLE 30

Synthegis of sulfamic acid[(1-phenylcyclopentyl) -
carbonvl] - -big(l1-methyvlethvl)phenvl ester

This compound was prepared in the same manner as
for the title compound of_Examplé 1, except that
2, 6-diisopropylphenylacetic acid was replaced with
1-phenyl-1-cyclopentanecarboxylic acid, mp 149-152°C.

EXAMPLE 31
hegis of i - _ -1- -
2 -phenyl -2,6-big(1- ' _

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
3-methyl-2-phenylvaleric acid;

" NMR (CDCl;): & 8.65 (bs, 1H), 7.36-7.11 (m, 8H),
3.35-3.21 (m, 3H), 2.18 (bs, 1H), 1.73-0.69 (m, 20H),
ppm. '
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MgS err], filtered, and concentrated to give a yellowoil. Triturated with
hexanes to give 0.39 g of sulfamc acid

-40- [fluoro[2,4,6-tris(1l-nethylethyl)phenyl]acetyl]-

2, 6-bi's(1-net hyl et hyl ) phenyl ester, np 130-132[err]C.

EXAMPLE 45 Synt hesis of sulfam c aci d(3-nethyl -1-o0xo0-2-phenyl -
pentyl)-2.6-bis (1-methylethyl)phenyl est®}430di um salt Thi s conpound
was prepared in the sane manner as

EXAMPLE 32
Synthesis of gulfamic acid(l-oxo-2-phenylbutyl) -
2,.6-bis(1-meth t henvl ester

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetyl chloride was replaced with
2-phenylbutyryl chloride, mp 142-145°C.

EXAMPLE 33
Synthesis of sulfamic acid(cyclohexylphenylacetyl) -
2.6-bis(1-methylethyl)phenyl ester.

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
a-phenylcyclohexanecarboxylic acid, mp 127-137°C.

EXAMPLE 34
Synthesis of sgulfamic acid(l-oxo-2,2-diphenylpropyl) -
2,.6-big(1- n ester

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
2,2-diphenylpropionic acid, mp 140-145°C.

EXAMPLE 35
nthesis of .sul id[bis- (4- ophenyl -
2- -t y .

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
bis(4-chlorophenyl)acetic acid, mp 175-176°C.
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for thé title conmpound of Exanple 2, except that the t|tIe conpound of
Exanple 1 was replaced with the t|tIe conpound of Exanple 31, np
275-277[err] C. EXAMPLE 46 Synthesis of sulfamc
acid[[2.4.6-tris(1-nethylethyl)-

phenoxyl acetyl]-2. 6-bi s(1- nethylethyl)phen é ester (a) [2.4.6-tris

(1- et hyl et hyl ) phenoxyl acetic acid ol ution of

2,4,6-triisopropyl phenol (4.0 g, 18 kﬂﬁbﬁ 5% mL tetrahydrof uran was
added dropwise to a suspen3|on of SOdIU ri % (1.52 g, 38 mml) in 25 L
t et r ahydr of ur an Synitdiasds SOl s xaqitdyensd DIy

m nutes before & sQlyitd AN pRfen ' ero2 ¢, 18 nnnl) in 50 mL
t et rahydrof uran was adde I OPWM SE€. e resu ng thi ck suspensi on was

stirred for 16 hours T® tm%ﬁ’céﬁsr ar@@a,r@d\,a.@u(ghe PRES FENRE RS
partitioned betww thd Gk 1N dctipoind ofeEkanplet he @b@asﬂitc thélt act was

dried over MySQlelidh, Jill ety a0 LRUGeNtaketal U acda Uy sol 1d.

Recrystallized
xanthene-9-carboxylic acid, mp 180-181°C.

EXAMPLE 37
nthesis of ic id H-fluoren-9-yl)carbon
2.6-bis(1-meth hyl)phenyl exr
This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
9-fluorenecarboxylic acid, mp 146-147°C.

EXAMPLE 38
Svynthegis of sulfamic acid({l-oxo-3-phen r 1) -
2.6-hisg(1-methyl est

This compound was prepared in the same manner as
for thé title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
hydrocinnamic acid, mp 121-124°C.

EXAMPLE 39
Svnthesis of i n tvli]-
2,.6-bis(1- ' h r

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was feplaced with
a-bromophenylacetic acid, mp 155-159°C.
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gi ve 3.1 g of [2,4,6-tris(1-nethylethyl)phenoxy]acetic acid, np 105-108C.
(b) Sulfamc acid[[2.4.6-tris (1-nethylethyl)phenoxy]-

acetyl J;- 2. 6- bi s(I - et hyl et hyl ) phenyl ester Thi s conpound was prepared
in the sane manner as for the title conpound of Exanple 1, except that
2, 6-dii sopropyl phenyl acetic acid was replaggd wth
-41- [2,4,6-tris(1-nethyl ethyl)phenoxy]acetic acid,
EXAMPLE 40
thesis of sulfamic aci -0x0-3-[2,4,6-tris-

1-me lethyl)ph -2-propen -2,6-big-

1-meth hyl)phen er

(a) -[2.4,6-tris(1- hylethyl ohenyll -2 -propenyl

ar iic acid, meth

A mixture of methyl acrylate (15.9 mL, 176 mmol)
and bis (triphenylphosphine)palladium (II) chloride
(0.99 g, 1.4 mmol) in 125 mL dimethylformamide and
125 mL triethylamine was heated to reflux for 1 hour
and then 2,4, 6-triisopropylbromobenzene (10.0 g,

35 mmol) was added. Reflux was continued for 6 hours
and then stirred at room temperature for 16 hours.
Partitioned the reaction between water and diethyl
ether. The ether layer was dried with MgSO,, filtered,
and concentrated to give a brown oil. Chromatography
(8105, eluant = 5% ethyl acetate in hexanes) gave

3.80 g of 3-[2,4,6-tris(1-methylethyl)phenyl] -
2-propenyl carboxylié acid, methyl ester as an off-
white solid, mp 61-63°C.

(b) 3- - -methylethyl)p -2-;
! 1 id

Sodium hydroxide (0.23 g, 5.7 mmol) was added to a
solution of 3-[2,4,6-tris(1-methylethyl)phenyl]-
2-propenyl carboxylic acid, methyl ester (1.5 g,
5.2 mmol) in 100 mL methanol and 10 mL water. Stirred
at room temperature for 48 hours and concentrated to
dryness. Partitioned the residue between water and
diethyl ether. The aqueous layer was acidified with
concentrated HCl and extracted with dichloromethane.
The organic extract was dried over MgSO,, filtered, and
concentrated to give 1.33 g of 3-[2,4,6-tris-
(1-methy1ethyl)phenyl]-2-propehyl carboxylic acid as =z
white solid, mp 201-203°C.
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mp 126-128[err]C. EXAMPLE 47 Synthesis of sulfamc
acid[[2.6-bis (1-nmethylethyl)- phenoxy]acetyl]-2, 6-bis(1-nethylethyl)
phenyl .ester Thi s conmpound was prepared in the same manner as for the
title conpound of Exanple 46, except that 2,4,6-triisopropyl phenol was
replaced with 2, 6-diisopropyl phenol, np 10% 110[err]C
-trls(l et hyl et hyl') -
(ph I

EXAVPLE 48 SyntheS|s of sulfamc aC|d[[2 4
phenyl ] acetyl] - 2(6 bi
sul fanat e AlEbI L BbE
in 50 nL tol uene was pheay DL GY f 113 sl -of phckphe
(15.0 g, 61 mol) in t ol uene at 50[err]C The resultlng mhlte
suspensi on was heatedéggggtflux for 16 hours. Concentrated

This compound was prepared in the same manner as

for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
3-[2,4,6-tris{1-methylethyl)phenyl] -2-propenyl
carboxylic acid, mp 144-148°C.

EXAMPLE 41
Synthesis of lfamic acid{l-oxo-3- 4,6-tris-
-methvlethvl)phenvl]lpropyl] - -bis{1-m lethyl) -

phenyl ester
(@) 3:- 4,6-trig(l-methyleth henyllpropionic acid
methyl ester
3-(2,4,6-tris(1-methylethyl)phenyl] -2-propenyl
carboxylic acid, methyl ester (2.20 g, 7.6 mmol, from
Example 40(a)) was dissolved in loo'mL methanol. 0.5 g
of 20% palladium on carbon was added and the mixture
was charged with 50 psi of hydrogen gas. After 5 hours
at room temperature, the reaction was filtered and
concentrated to give 2.37 g of 3-(2,4,6-tris(1-methyl-
ethyl)phenyl]l propionic acid, methyl ester as an off-
white solid, mp 45-47°C.

(b) 3- 4,6- - - ioni
3-[2,4,6-Tris(1-methylethyl)phenyl]propionic acid,
methyl ester (2.12 g, 7.3 mmol) was dissolved in 100 mL
methanol and 10 mL water. Sodium hydroxide (0.32 g,
8.0 mmol) was added and the fesulting solution was
stirred at room temperature for 4 hours. Concentrated
in vacuo and partitioned the residue between water and
diethyl ether. The aqueous layer was acidified with
concentrated HCl and extracted with dichloromethane.
The organic extract was dried over MgSO,, filtered, and

concentrated to give 1.87 g of 3-(2,4,6-tris(1-methyl-
| ' | REPLACEMENT SHEET
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I n vacuo and carefully partitioned the residue between water and di et hyl
ether. The ether |ayer was dried over MgS err], filtered, and concentrated
to givesan off- white solid. Recrystallized from hexanes to give
2, 6-bi s(phenyl | ) phenyl sulfamate as a white solid, np 145-147[err]C (b)
Sulfamc acid[ [2.4. 6-tris(1l-nethylethyl)@snyl]-
acetyl]-2.6-bis(phenyl) phenyl ester Thi s conpound was prepared in the
same manner as fethyhéphenyéd] poopbonilcoackianpl® ihieaceplidhat
2,6-diisopropy|pgﬁn§g sgb%aggte was replaced with 2, 6-bis(phenyl)phenyl

1

sul famate, np 129- err]C.
(¢} Sulfamic acidll- -3-12.4,6-tris(l-methvlethvyl) -
henvl]px ~2,.6-bi -methvlethvl)phenvyl ester

This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
3-[2,4,6-tris(1—methylethyl)phenyl]propionic acig,
mp 138-141°C.

EXAMPLE 42

Synthesis of gulfamic acid((acetyloxy) [2.,4,6-trig-
(1-methyviethyvl)phenyllacetyl]-2,6-bis(1-methylethyl) -
phenyl ester
(a) Ac vlo 4,6-trig(1-m e henyl etic
acid
Glyoxylic acid (1.99 g, 27 mmol) and 1,3,5-triiso-
propylbenzene (5.0 g, 24.5 mmol) were mixed in 30:mL
glacial acetic acid and 2 mL concentrated sulfuric
acid. The resulting solution was heated to reflux for
5 hours and then stirred at room temperature for
16 hours. The reaction mixture was poured into 100 g
ice and the resulting mixture was extracted with
diethyl ether. The organic layer was dried over MgSO,,
filtered, and concentrated to give an oily solid which
was recrystallized from hexanes to give 3.29 g of
acetyloxyl(2,4,6-tris(1-methylethyl)phenyl]lacetic acid,
mp 166-169°C.

(b) Acetyl 4,6-tx -me hyl)ph -
acetyll-2,6-bis(l-methylethyl)phenyl ester
This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenylacetic acid was replaced with
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-42- CHART | (R Rerr], and Rl err] have the neanings
defined in Fornula I; and Z represents a hal ogen) [err]

-39-

acetyloxy([2,4,6-tris(1-methylethyl)phenyl]acetic acid,
mp 140-146°C.

EXAMPLE 43
n ig of sulfami idfh {2,4.6-trig-
'll-me;hzleghz;lphenxllacgtxll-2.6—bis(;-methxlethzli;

phenyl egter

[ (Acetyloxy) [2,4,6-tris(1-methylethyl)phenyl]-
acetyl] -2,6-bis(1-methylethyl)phenyl ester (1.50 g,
2.7 mmol) was dissolved in 75 mL methanol and 25 mL
water. Sodium hydroxide (0.22 g, 5.5 mmol) was added
and the resulting solution was stirred at room
temperature for 16 hours. Concentrated in vacuo,
redissolved the residue in water, acidified to pH 4.0
with concentrated HCl and extracted with diethyl ether.
The organid extract was dried over MgSO,, filtered, and
concentrated to give an oil. Triturated with hexanes
to give 0.56 g of sulfamic acid [hydroxy[2,4,6-tris-
(1-methylethyl)phenyl]lacetyl] -2,6-bis(1-methylethyl) -
phenyl ester, mp 96-101°C.

: EXAMPLE 44 .

t i 1fami cid{fluorof2,4,6-tris-

1- leth a 11-2,6-big(l-methylethyl) -
phenyl ester '

- [Hydroxyl[2,4,6-tris(l1-methylethyl)phenyllacetyl] -
2,6-bis(1-methylethyl)phenyl ester (0.73 g, 1.4 mmol)
was dissolved in 20 mL dichloromethane and added
dropwise to a solution of diethylaminosulfur
trifluoride (0.19 mL, 1.4 mmol) in 10 mL
dichloromethane at -8°C. Gradually warmed to room
temperature and stirred for 16 hours. Concentrated
in vacuo and partitioned the residue between water and
ethyl acetate. The organic extract was dried over
MgS0,, filtered, and concentrated to give a yellow oil.
Triturated with hexanes to give 0.39 g of sulfamic acid
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-43- CHART | (continued) (R, R err], and R err] have the

nmeani ngs defined in Formula I; and Z represents a hal ogen)
Route 1A [err] ' -44- :
-40-

[fluorp[2,4,G—tris(1-methylethyl)phenyi]acetyl]-
2,6-big(1-methylethyl)phenyl ester, mp 130-132°C.

. EXAMPLE 45
Synthegi £ 1 ic acid(3-methyl-1-ox0-2-phenyl-
ntyl)-2,6- - lethyl nyl ter sodium salt
This compound was prepared in the same manner as
for the title compound of Example 2, except that the
title compouhd of Example 1 was replaced with the title
compound of Example 31, mp 275-277°C.

EXAMPLE 46

Synthesis of gulfamic acid{[2,4,6-trig(l-methylethyl)-
hen a 1]-2,6-bi -methylethyl)ph ster

(a) [2.,4.6-trig(il-methylethyl)phenoxylacetic acid

A solution of 2,4,6-triisopropylphenol (4.0 g,

18 mmol) in 50 mL tetrahydrofuran was added dropwise to
a suspension of sodium hydride (1.52 g, 38 mmol) in
25 mL tetrahydrofuran. The resulting pale green '
suspension was stirred for 30 minutes before a solution
of bromoacetic acid (2.52 g, 18 mmol) in 50 mL
tetrahydroﬁuran was added dropwise. The resulting
thick suspension was stirred for 16 hours and then
concentrated in vacuo. The residue was partitioned
between 1N HCl and dichloromethane, the organic extract
was dried over MgSO,, filtered, and concentrated to
give a yellow solid. Recrystallized from hexanes to
give 3.1 g of [2,4,6-tris(1-methylethyl)phenoxylacetic
acid, mp 105-108°C.

(b) Sulfamic acid 4,6-trig(1-methylethyl)phenoxy] -
acetyl]-2,.6-bis(1-methylethyl)phenyl ester
This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisdpropylphenylacetic acid was replaced with
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CHART | (continued) (R, 'Rerr], and R err] have the nmeanings defined in
Formula I; and Z represents a hal ogen) Route 1B [err]
[err] s _

-41-

[2,4,6-tris(l-methylethyl)phenoxy]acetic acid,
mp 126-128°C.

_ EXAMPLE 47 ‘ .
Synthesis of sulfamic acid[[2.6-bis(l-methylethyl) -
heno acet -2,6-his(l-methvlethvl)phen egster

This compound was prepared in the same manner as
for the title compound of Example 46, except that
2,4,6-triis¢propylphenol was replaced with
2,6-diisopropylphencl, mp 108-110°C.

EXAMPLE 48
Syn ig of sul ic aci 2,4,6-tris(l-methyleth -
henyl -2.6-bi nyl r
(a) 2.6-Bis(phenyl)phenyl sulfamate

A solution of chlorosulfonyl isocyanate (5.57 mL,
64 mmol) in 50 mL toluene was added dropwise to a
solution of 2,6-diphenylphenol (15.0 g, 61 mmol) in
200 mL toluene at 50°C. The resulting white suspension
was heated to reflux for 16 hours. Concentrated
‘in vacuo and carefully partitioned the residue between
water and'diethyl ether. 'The ether layer was dried
over MgSO,, filtered, and concentrated to gi§e an off-
white solid. Recrystallized from hexanes to give
2,6-bis(phenyll)phenyl sulfamate as a white solid,'
mp 145-147°C. '

(b) i i - - n -
ce - - hen 1
This compound was prepared in the same manner as
for the title compound of Example 1, except that
2,6-diisopropylphenyl sulfamate was replaced with
2,6-bis(phenyl)phenyl sulfamate, mp 129-132°C.
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-45 - CHART Il (R, Rerr] and R err] have the neanings

defined in Fornula I; and Z represents a hal ogen) Route 2
[err][re: 46 CLAIMS 1. A
conpound of the formula
-42-
CHART I

(R, Rl, and R, have the meanings defined in Formula I;
and Z represents a halogen)

Route 1
Q
Li . :
R»sCH,CHE,0R
RZZ -——————'—'—b. sther Rle --:-;;:E-D 2 2 2
reflux ; _
. 2 | 3
0
Jones (COCI)
Reagent . RaCH2CORH m RaCHCCL
acetone, 0°C ot
4 s
ﬁ o) 0
toluene HxO ROSNH.
RiOH + 'CIENCO Teflux — R.&°§NC° Fe Mo
(o} 0 o]
& 1 8
2%
5+ 8 _THE,  RCH,CMHSOR; 2288,
Et N ]
r.t. 0
3
(o] 0 0 Fo)
CDR =2 \~/n\ s R
Ras Nlﬁ\ovnl R N ’%\O SR
' o { O
R
28
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[err] or pharmaceutically acceptable salt thereof wherein: X is oxygen;
Yis (CRR')[err] wherein nis an integer of froml to 4 and R and R' are
each i ndependently hydrogen, alkyl, alkoxy, hal ogen, hydroxy, acyl oxy,
cycl oal kyl, phenyl optionally substituted or R and R' together forma

spirocycl oal kyl or a carbonyl; R is hydrogegg.a straight or branched al kyl
of from 1 to 8 carbon atons or benzyl; Rerr] and Rl err] are each
i ndependently sel ected from (admuixprwl (cgngiranexy . each of which is

unsubstituted or ISU§UQ§tItUte%.Wh ve tﬁe meanings defined in Formula I;

and Z represents a halogen)

Route 1A

O  LAH PBr Mg
Rngl Sthas™ R,CH,0H -é-t—h—-L-b RoCH22 ~=—=» R,CH,MgZ

THF
r.t. r.t. 15
" reflux '
RjOSNCO +  R,CH,MgZ —— chazcmiﬁom
i3
L 2
0 0
Base \\”n\ R \\/,l\ g R
S _‘ 2 o, N1
?’ ‘on - yio
: R
28
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substituents sel ected from phenyl, an al kyl group having from1

to 6 carbon atons and which is straight or branched, an al koxy group
having from1 to 6 carbon atons and which is straight or branched;
phenoxy, hydr oxy, fluorine, chl ori ne, brom ne,

-44-

CHART I (continued)
(R, R;, and R, have the meanings defined in Formula I;
and Z represents a halogen)

Route 1B

HCOH, HCl Cl
e a———
- 8%

29 a0

KCN, DMSO _Ej\cn
> R

Al

Diethylene glycol R CO.H
KOH, R0
86%

4

REPILACEMENT SHEET

07 NOV 1996




nitro, Arifluoronethyl, - COOH, - COQal kyl wherein al kyl
has from1l to 4 carbon atons and is straight or branched, 47
-(CHerrl)[err]NRerr]R err] wherein p is zero or one, and each of R err]
and Rlerr] is selected from hydrogen or a straight or branched al kyl group
having 1 to 4 carbon atons;

-45-
CHART II
(R, R,, and R, have the meanings defined in Formula I;
and Z represents a halogen)

Route 2
X
EtOH -8-C .
RiICHZ2 + HjN NH; W R{CH;~-S ‘NH: HZ
i4 24 a3
.0 o)
7} NH;(g), O RiCH2 gs : i R
is al
O
.§.’.?..°:. R;V J\/Rz Rz, va LR:
o]
i
28
}
Route 3
33C5C33
+ Q R;0CC1
ciccl RO enzene, o°C 2
18 - 20 22
18 + 22 =—Etal Rlcn,gun'c'on, Base
THF' rut. “
23
0 8]
. R-2 0
Rl\/ e)L Rz — Rx\/ﬁsn)l\ozkz
(S I |
R
28 REPLACEMENT €
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(b) 1- or 2-napht hyl unsubstituted or substituted with from1l to 3
substituents sel ect ed{from phenyl, an aIkyI group having from1l to 6
carbon at.ons and which |s st rai ght or branch An_al koxy group

N - e

having from1 to 6- car &Hmmwch is stral gh :
hydr oxy, phenoxy chloriji
/
CLAIMS
1. A compound of the formula
Rl-X-S-IiT-C-Y-Rz I
OR |

or a pharmaceutically accéptable salt thereof
wherein:
X and Y are selected from oxygen, sulfur and
(CR'R")n wherein n is an integer of from
1 to 4 and R’ and R" are each independently
hydrogen, alkyl, alkoxy, halogen, hydroxy,
acyloxy, cycloalkyl, phenyl optionally '
substituted or R’ and R" together form a
spirocycloalkyl or a carbonyl;
with the proviso at least' one of X and Y is
(CR'R"), and with the further proviso when
X and Y are both (CR‘R"), and R’ and R" are
hydrogen and n is one, R; and R; are aryl;
R is hydrogen, a straight or branched alkyi“of
from 1 to 8 carbon atoms or benzyl;
R; and R, are each independently selected from
(a) phenyl or phenoxy each of which is
unsubstituted or is substituted with 1 to
S substituents selected from
phenyl,
an alkyl group having from 1 to 6 carbon
atoms and which is straight or branched,

an alkoxy group having from 1 to 6 carbon
atoms and which is straight or branched;

phenoxy,
hydroxy,

~ Eluorine, . REPLACEMENT SHEET
Sheet Has Been Reilaced chlorine, .

i
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nitro, trifluoromethyl, ——————€60H - COCal kyl wherein al ky
has from1l to 4 carbon atons and |s alght or branched,

(CI—I[err])[err]NR[err]ﬂ‘m‘w ‘R err] and R4_have the neani nqs

defi ned above; umlj (d) a straijp lﬁ*
chain having from1 to 20 %arbon atons and which is. KQQHE'ng%E%% a ns
froml to 3 double bonds; or ' (e) adana®34 or 4 -]
wherein the cycl oal kyl nDiety has from3 to 6 carbon atons. 2. A
conpound of O aim 1 wherein Rfemiheis phenyl .

nitro,

trifluoromethyl,

-COOH, _

-C0Oalkyl wherein alkyl has from 1 to

4 carbon atoms and is straight or

branched,

-(CHZ) pR3R4 wherein p is zero or ome, and
each of R; and R, is selected from
hydrogen or a straight or branched alkyl
group having 1 to 4 carbon atoms;

{b) 1- or 2-naphthyl unsubstituted or
substituted with from 1 to 3 substituents selected
from '

.phenyl,

‘an alkyl group having from 1 to 6 carbon

i atoms and which is straight or branched,

an alkoxy group having from 1 to 6 carbon
atoms and which is straight or braﬁched;

hydroxy,

phenoxy,

fluorine,

chlorine,

bromine,

nitro,

trifluoromethyl,

-COOH,

-COOalkyl wherein alkyl has from 1 to
4 carbon atoms and is straight or.
branched, '

- (CHy) gNR3R, wherein p, R; and R, have the
meanings defined above;

(cy arylalkyl}

- (d) a straight or branched alkyl chain
~ having from 1 to 20 carbon atoms and which is
saturated or contains from 1 to 3 doub nds; or
ST REPLACEMENT SrfE
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3. A coﬁpound of‘fra+ﬁ+2-mheLeLn Rlerr] is phenyl disubstituted in the

2, 6-positions. ound of Claim1l wherein IS phenyl
conpound of Clalm s phenyl di subd ‘tmf“““‘“'
positions. aiml erein g
o NN -

Of 21 err]
is phenyl . 7. A conpound of & a*m 6 wherein eachL&ﬁ;m_". ubst it ut ed
In the 2,6-positions. 4848-8. A conpou a of Crarm 1

wherein R err] is phenyl disubstituted in the 2,6-positions and
' (e) adamantyl or a cycloalkyl group wherein

the cycloalkyl moiety has from 3 to 6 carbon
atoms;
with the provisos:

(i) - where X is (CHy),, Y is oxygen, and R,
is a substituted phenyl, then R, is a
substituted phenyl;

(ii) where Y is oxygen, X is (CH,),, R? is
phenyl or naphthyl, then R! is not a
straight or branched alkyl chain; and

(iii) the following compounds are excluded:

X Y R Ry Ry
. CH, 3) H (CH,) 5CH, Ph
CH, ) H CH, Ph

CHz 0 H /O i-Pr
Me'

2. A compound of Claim 1 wherein R, is phenyl.

3. A compound of Claim 2 wherein R, is phenyi
disubstituted in the 2,6-positions.

4. A compound of Claim 1 whefein-R2 is phenyl.

5. A compound of Claim 4 wherein R, is phenyl
disubstituted in the 2,6-positions.

6. A compound of Claim 1 wherein each of R, and R,
is phenyl.
7. A compound of Claim 6 wherein each phenyl is

disubstituted in the 2,6-positions. —
T REPLACEMENT SHEgT |
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R2 is phenyl trisubstituted. |n_Lng_2 4,6-positions. 9. A conpound of
Claim1l wherein gkerr] Is 2,6-bis-(1- nethylethyl)phen | _a Rl ettt S

g ot G ﬂﬂmﬂmfﬂmm 4|S ItoLIefn(/% g]rEt _ gﬂ@gbitte'iﬁ t he

conpound of C ai
2,6-positions, wherei'n R etr]®i¢ phenyl or is phanyl distie
2,6-positions, wherein each of Rlerr] and Raerr] 1 s phenyl, mhereln each
phenyl is disubstituted in the 2,6-position, wherein R[err] i s phenyl

di substituted in the 2A5-qugpcurahsofartlHnery whesrephe Ryl ist phemydtituted in
the 2,4, 6-positions, t e and
Roril is s b blsuwﬁﬁiﬁ%ﬁﬁﬁ &%r&%@%ﬂpdﬁﬂﬂn@%&% 4
2,4,6-tris-(1-nethyl etmh%ng}ﬁe iS%?é?ﬂéi\-‘fF%eubfthﬁe?rﬂ] 6-pReiYiang-. is the

group.

9. A compound of Claim 1 wherein R, is 2,6-bis-
(1-methylethyl)phenyl and R, is 2,6-bis(l-methyl-
ethyl)phenyl or 2,4,6-tris(1-methylethyl)phenyl..

10. A compound of Claim 1 wherein Ry is phenyl or
isophenyl disubstituted in the 2,6-positions,
wherein R, is phenyl or is phenyl disubstituted in
the 2,6-positions, wherein each of R, and R, is
phenyl, wherein each phenyl is disubstituted in
the 2,6-position, wherein R, is phenyl
disubstituted in the 2,6-positions and R, is
phenyl'trisubstituted in the 2,4,6-positions,
wherein R; is 2,6-bis(l1-methylethyl)phenyl and R,
is 2,6-bis(1-methylethyl)phenyl or 2,4,6-tris-
(1-methylelthyl)phenyl, wherein one of R, and R,
is the group

Rg

-(CHz)t-% (CH )w 7
Rg
wherein t is zero or 1 to 4; w is zero or 1 to 4
with the proviso that the sum of t and w is not
greater than 5; Rg and Ré are each independently
selected from hydrogen or alkyl having from 1 to
6 carbon atoms, or when R; is hydrogen, R, can be
selected from the groups defined for R;; and R, is
phenyl or phenyl substituted with from 1 to
3 substituents selected from a straight or
branched alkyl group having from 1 to 6 carbon

atoms, straight or branched alkoxy group having

from 1 to 6 carbon atoms, phenoxy, hydroxy, REPLACEMENT
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[err] * whereint_is zero or.1to 4, wis zeroor 1 to 4 with the proviso
that the sumof t and wis not greater t han 5; err] and Rlerr] are each

i ndependent |y sel w n or al kyl hayj . bon
atoms, “or when R[immmﬂ m muer[ err] can be IStHEET -G BEEN |gr oups
defined for Rerr]: &nd"R®rr¥ i*s phenyl or phen subBEPLABER witH[from 1

to 3 substituents selected froma stralght ﬁ branched al KyT—group—havi ng
froml to 6 carbon atons, straight or branthed alkoxy group having from1l

to 6 carbon atons, ph%&%ekhy%q_%n{é ugfogg]neﬁas rlrrge brom ne, nitro,

trlfluoronethyl - erei'n from1 to 4 carbon
at ons, -(CH err])| éF‘rl]fP'UR[O&M"]eN[bé’rlrl] RO F%’alljé[i’éf Mhexed i@yl has

from 1 to 4 carbon atoms, or - (CHj) NR;R, wherein
P, R; and R, have the meanings defined above.

11. A compound according to Claim 1 wherein

X is oxygen, sulfur or (CR'R"),;

Y is oxygen, sulfur or (CR‘’R"), with the proviso
that at least one of X or Y is (CR'R"),
wherein n is an integer of from 1 to 4 and R’
and R" are each independently hydrogen,
straight or branched alkyl of from 1 to
6 carbons, optionally substituted phenyl,
halogen, hydroxy, alkoxy, acyloxy,
cycloalkyl, or R’ and R" taken together form
a carbonyl or a spirocycloalkyl group of from
3 to 10 carbons;

R is hydrogen;

R, is phenyl optionally substituted, straight or
branched alkyl of from 1 to 10 carbon atoms,
cycloalkyl of from 3 to 10 carbon atoms;

R, is phenyl optionally substituted, straight or
branched alkyl of from 1 to 10 carbon atoms,
cycloalkyl of from 3 to 8 carbon atoms,
phenoxy optionally substituted with the
proviso that only'if X is (CR’R"), can R, be
optionally substituted phenoxy and only if Y
is (CR’R"), can R, be optionally substituted
phenoxy, and with the further proviso that at
least one of Ry and'Rz is optionally
substituted phenyl or phenoxy.

12. A compound according to Claim 1 wherein
X is oxygen;
Y is (CR'R"}, wherein n is an integer of from

1 to 2; - REPLACEMENT SHEET
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have the neanlngs defi ned above _11. A compound according to Caiml

wherei n — Yis (CRR')[err] wherein nis an

i nt eger of fron11 to R' are each independently hydrogen,
strai ght or bran n11 to 6 carbons, _aptionally

49 substltuted csgen hydroxy, al koxy.l &G} SX¥6T GXSRRENKNI Or
R and R' taken -51- REPLACED

R is hydrogen;

R, is optionally substituted phenyl;

R, is optionally substituted phenyl or phenoxy,
straight or branched alkyl of from 1 to
10 carbons, or cycloalkyl of from 3 to
10 carbons;

R’ and R" are each independently hydrogen,
straight or branched alkyl of from 1 to
6 carbons, optionally substituted phenyl,
halogen, hydroxy, alkoxy, acyloxy,
cycloalkyl, or R’ and R" taken together form
a cafbonyl or a spirocycloalkyl.

13. A compound named sulfamic acidf(2,4,6-tris-
(1-methylethyl)phenyllacetyl-2,6-bis (1-methyl-
ethyl)phenyl ester.

14. A compound of Claim 1 selected from:

-Sulfamic acid (phenylacetyl)-2,6-bis-
(1-methylethyl)phenyl ester,

Sulfamic acid[({2,6-bis(l-methylethyl)phenyl] -
acetyl] -2, 6-bis(1-methylethyl)phenyl ester, --

Sulfamic acid [[2,4,6-tris(1l-methylethyl)-
phenyl]acetyl-2,4,6-tris(1-methylethyl)phenyl
ester, .

Sulfamic acid[[2,6-bis(1-methylethyl)phenyl] -
acetyll] -2,4,6-tris(1-methylethyl)phenyl ester,

Sulfamic acid{adamantaneacetyl]-2,6-bis-
[1-methylethyl)phenyl ester,

Sulfamic acid[[2,6-bis(1-methylethyl)phenyl]-
acetyl]-2,6-bis(1-methylethyl)phenyl ester-sodium
salt,

Sulfamic acid{[2,4,6-tris(1-methylethyl) -
phenyllacetyl] -2,6-bis(1- methylethyl)phenyl ester-
sodium salt,

This Sheet Has Been Reﬁaced
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together” forma carbonyl or a spirocycloal kyl group of from3 to 10

car bons; R i s—hydrogen; R[err] I s phenyl optionally
substituted, straight ﬂ‘ of from1l to 10 carbon atons,
cycl oal Kyl of from 3 t‘&“ﬁ ‘t R2 i

substituted, straight ranched =l Kyl of from'l t T5!S SHFBORAS REER

cycl oal kyl of from3 to 8 carbon atons, phengxy optnmnall?F§uBsEDtuted.
12. A conpound according to Claim1l wher ei n X i s oRyger—=-===='Y is
(CRR')[err] wherein n is asulbafger aeidf (decanbel}-2, 6-bis-Rii-meltyricgen;

ethyl)phenyl ester,
Sulfamic acid (dodecanoyl)-2,6-bis-(1-methyl-
ethyl)phenyl ester,
2,6-Bis(1-methylethyl) -N-[[[2,4,6-tris-
(1-methylethyl) phenyllmethyl]lsulfonyl]benzene-
acetamide,
2,6-Bis(1-methylethyl) -N-[[[2,4,6-tris-
(1-methylethyl) phenylimethyl] sulfonyl]benzene-
acetamide-sodium salt,
~ 2,6-Bis(1-methylethyl)phenyl{[[2,4,6-tris-
(1-methylethyl)phenylimethyl]lsulfonyl] carbamate,
2,6-Bis(1-methylethyl)phenyl{[[2,4,6-tris-
(l-methylethyl)phenyl]methyi]sulfonyl]carbamate-
sodium salt,
Sulfamic acid (1-oxo-3,3-diphenylpropyl) -
2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid [2,6-dichlorophenyl(acetyl)]-
2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid [2,6-dichlorophenyl (acetyl)]-
2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid trans-{(2-phenylcyclopropyl) -
carbonyl]-2,6-bis(l-methYIethyl)phenyl ester,
Sulfamic acid [2,5-dimethoxyphenyl (acetyl)]-
2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid [2,4,6-trimethoxyphenyl-
(acetyl)]-2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid [2,4,6-trimethylphenyl-
(acetyl)]-2,6-bis(l-methylethyl)phenyl ester,
Sulfamic acid [2-thiophenyl (acetyl)]-
2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid [3-thiophenyl (acetyl)]-
~ 2,6-bis(1-methylethyl)phenyl ester, "
Sulfamic acid [Z-methoxyphenyl(acetyl)]-
2,6-bis(1-methy1ethy1)phenyl ester,
| REPLACEMENT SHEET
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Rlerr]*is optionally substituted phenyl Rlerr] is optionally
substituted phenyl dF“‘henﬁxy—ﬂs ht or branche
ach
of frREPUACED 6 cafbons,

car bons, or cycloalky on13 to 10 carbons
i ndependent | y hydroge ,”ﬂniﬂ anched al ky!
optionally substitute * hydr oxy, aFRoxy —acyrosy——

cycloal kyl, or R and R' taken t o ether fo §1a carbonyl or a

o 10

THISRHEETHARS BEFIe

spirocycloalkyl. 13. A conpound naned sul fanmc acid
[[2,4,6-tris-(1-nethylethy, i@aﬁl{%] & Yloxo HelyBthyl et hyl ) phenyl
ester. 14. A conpoun gﬁﬁi sé?é%%e&h'row#mg Sul fam c acid
(phenyl acetyl) -2, 6- bi%?%@%ﬂﬂ%‘ﬁy driyaherstlester, Sul fam c acid

[[2,6-bis(1-methylethyl) plrindamiaceiddd - R -Gdiifiorendityaighdnyaheny|
(acetyl)]-2,6-bis(l-methylethyl) phenyl ester,

Sulfamic acid (1-oxo-2-phenylpropyl) -
2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid (cyclopentylphenylacetyl) -
2,6-bis{1-methylethyl)phenyl ester,

Sulfamic acid (cyclohexylacetyl)-
2,6-bis (1-methylethyl)phenyl ester,

Sulfamic acid (diphenylacetyl)-
2,6-bis (1-methylethyl)phenyl ester,

Sulfamic acid (triphenylacetyl)-
2,6-bis (1-methylethyl)phenyl ester,

 Sulfamic acid [(1-phenylcyclopentyl) -
carbonyl] -2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid (3-methyl-1-oxo- i
2-phenylpentyl) -2, 6-bis(1-methylethyl)phenyl
ester,

Sulfamic acid (1-oxo-2-phenylbutyl) -
2,6-bis(1-methylethyl)phenyl ester, .

Sulfamic acid (dyclqhekylphenylacetyl)m
2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid (l-oxo-2,2-diphenylpropyl) -
2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid [(9H-fluoren-9-yl)carbonyl] -
2,6-bis (1-methylethyl)phenyl ester,

Sulfamic acid (1-oxo-3-phenylpropyl) -
2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid [1¥OXO-3-[2,4,6-tris-
(1-methylethyl)phenyl] -2-propenyl] -2,6-bis-
(1-methylethy11phenyl ester,

Sulfamic acid [l-oxo-3-[2,4,6-tris-
(1-methy1ethyl)phenyl]propyl]-2,6—bis(1-methyl-

ethyl) phenyl ester, s AcéME;\;T ;SHE =
REPL

eet Has Been R hﬂﬂ

Hll\|\\\|||\\\\\|\|\ || o




ester, ;. Syl famc acid

12,45 __,_.w's(;urs;pnvgetag,vp[fgenv'lacHIMIHRIIHIHHHMIHIH rethytethy) - pheny!

6- bi s( 1- net hyl et hyl ) phenyl ] -acetyl]-2, 4, 6- trls( 1° nethylethyl) phenyl
ester, Sul fam c acid [adanantaneacetyl] ;6-bi s=] 1- met hyl et hyl ) phenyl
ester, ' _ 50 -54- ' i

Sulfamic acid. [(acetyloxy)[z 4,6-tris-

(1 methylethyl)phenyl]acetyl} -2,6-bis(1-methyl-
ethyl)phenyl ester,

¢ Sulfamic acid ([hydroxy{2,4,6-tris(l-methyl-
ethyl)phényllacetyl}-2,6-bis(1- methylethyl)phenyl
ester,

Sulfamic acid [fluoro(2,4,6-tris(1l-methyl-
ethyl)phenyl]acetyl]-2,6-bis(l-methylethyl)phenyl
ester,

Sulfamic acid (3-methyl-1-oxo-2-phenyl-
pentyl)-2,6—bis(1-methylethy1)pheny1 ester sodium
salt,

Sulfamic acid {(2,4,6-tris(1-methylethyl) -
phenoxy]acetyl]-2,6-bis(1-methylethyl)phenyl
ester,

Sulfamic acid [[2,6- bls(l -methylethyl) -
phenoxylacetyl] -2, 6-bis(1-methylethyl)phenyl
ester, and ,

Sulfamic acid [[2,4,6- tris(l -methylethyl) -
phenyllacetyll -2, 6-bis(phenyl)phenyl ester.

15. A pharmaceutical composi;ion for regulating plasma
cholesterol concentrations comprising an effective
amount of a compound of Claim 1 and a '
pharmaceuticallf acceptable carrier.

16. A method of treating hypercholesterolemia

comprising administering to a patient a “
therapeutically effective amount of a compound of
Claim 1.

17. A method of treating atherosclerosis comprising
administering to a patient a therapeutically
effective amount of a compound of Claim 1.
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Sulfam c acidz
[[2, 61 #s(1- et hyl et hyl ) phenyl ] -acetyl ] -2, 6-bi s(1- et hyl et hyl ) phenyl

ester-3odium salt, Sul fam-c acid

[[2,4,6-tris(1- nethylethyl) phenyl Jacetyl]-2, 6 bi s(1- et hyl et hyl ) phenyl
ester-sodiumsalt, Sul fam c acid

(decanoyl) - 2, 6- bIS (1- met hyl et hyl ) phenyl egser, Sul famc acid

(dodecanoyl ) - 2- 6- bi s- (1- et hyl et hyl ) phenyl ester,
2,6-Bis(1-methylethyl)-N-[[[2, 4, 6-tris- @BSﬁEmﬂy1ethyl)phenylInethyl]sulfony
I] benzene- acet am de; 2, 6- Bis(1 _

-nmethylethyl)-N-[[[2,4,6-tris- (1 et hyl et hyl ) phenyl ] met hyl ] sul f onyl ]
benezene- acet am de- gﬂmquggggqnt invention is directed to compounds

2, 6- Bi s(1-met hyl\aidpill e id [FeduBatid®-df -dRdTwdedivl ) pherythieh hy| | sul f

onyI] car bamat e

2, 6- Bi s(1- net hylnﬁqmqi)tﬁ‘?ﬁ/l‘ﬁ‘[% £hem and pharmasayisay compositions
phenyl]nethyI]SLﬁHergd

wherein X and Y are oxygen, sulfur, or (CR’R"), wherein
n is 1 to 4; R is hydrogen, alle, or benzyl; R, and R,
are phenyl, substituted phenyl, naphthyl, substituted
naphthyl, an aralkyl group, an alkyl chain, adamantyl,
or a cycloalkyl group.

- _REPLACEMENT SHEET |
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arBanafe sodi um sal t, Sul fam c acid
( 1=-0x0- 3, 3- dlphenylpropyl) 2, 6- bIS(| nethylethyl)ph an
Sul f am-c aC|d [ 2, 6-di chl arop

yI%

ester, . > Sul-fam ¢ aci @Eﬁswhgﬁmmsaaﬁﬁn'l

(acetyl)] 2,6-bis(1-nmeth ,

trans-[ (2- phenylcycloprop_—xi-u' 7 0-Di s(1-net hyle | {ebter,
Sul fam c acid [2, 5-di met hoxyphenyl (acetyl)] 2,6-bis yl
ester, © Sulfam c acid

[2,4,6-trinethoxypheny| (acetyl)]- 2 6-b|s(I:gtherth’T)phenyl ester,
Sul famc acid [ 2,4, 6- trlnethylphenyl (acetyl)]-2,6-bis(1- nethylethyl)phenyl

ester, Sy EmﬁAMIc CID EST .
[2- Chi ophenyl (acet yik 1236 3 RS OlfT IOESTERSI) NACYLESSUEQP
acid [ 3- thlophenyl(acetyl gE@ﬁ F%? T

Sul fam ¢ acid [2-met hoxyphenyl %wl)phenw

ester, Sul fam ¢ _acid (oxophen Iacet I 2 6- bi s( 1- et hvl et hvl ) phen
estor 2B &paci d (oxopheny y) ( yl et hyl ) pheny

The present invention ig directed to compounds
useful for the regulation of cholesterol of Formula I,
methods for using them and pharmaceut1ca1 compositions
(. thereof

wherein X and Y are oxygen, sulfur, or (CR'R"), wherein
n is 1 to 4; R is hydrogen, alkyl, or benzyl; R; and R,
are phenyl, substituted phenyl, naphthyl, substituted
naphthyl, an aralkyl group, an alkyl chain, adamantyl,
or a cycloalkyl group.
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51 *Sul flamic acid [2-trifluoromnethyl phenyl - (acetyl)] - REPEA@EMT SHEET

-met hyl et hyl ) phenyl ester, Sul famc acid

(1- oxo- 2- phenyl propyl ) -2, 6- bi s(I -nmet hyl et hyl ) phenyl ester, Sul fs&gc
aci d (cycl | opentyl phenyl acetyl)- 2, 6- bi s( 1- met hyl et hyl ) pherlyl| edt3NOV 1

Sul fam ¢ acid. (cycl ohexyl acetyl )- 2, 6-bi s(I-3ret hyl et hyl ) phgnyl__est er

Sul fam ¢ acid (di phenyl acetyl ) - 6 bi s(I - met hyl et hyl ) phenyjl ester,

Sul fam c acid (triphenylacetyl. ) 6- bi s(I - met hyl et hyl ) phemy—ester

Sul fani ¢ aci d [ ( 1AqsReding éq/bnoggmpi thednvaskipn there &-Rspeided asomppunchof theheny |
ester, Sulfamc acid w

(3 rret hyl - 1- de@0¥apheny| pentyl) 2, 6 bi s(I - met hyl et hyI )phenyl ester,

Rl-x—s-rlq-c-&'-n2

OR

or pharmaceutically accéptable salt thereof wherein: X is oxygen; Y is (CR'R"),
wherein n is an integer of from 1 to 4 and R' and R" are each independently hydrogen,
alkyl, alkoxy, halogen, hydroxy, acyloxy, cycloalkyl, phenyl optionally substituted or R'
énd R" together form a spirocycloalkyl or a carbonyl; |
R is h_ydrogeh, a straight or branched alkyl of from
~ 1to 8 carbon atoms or benzyl;
R4 and R, are each independently selected from
| (@) phenyl or phenoxy each of which is unsubstituted or is substituted with 1 to 5
substituents selected from
phenyl, |
an alkyl group having from 1 to 6 carbon atoms and which is straight or branched,
an alkoxy group having from 1 to 6 carbon atoms and which is sﬁaight or
| branched; | )
phenoxy,'
hydroxy,
ﬂuoﬁne,
chlorine,
bromine,.
nitro,

trifluoromethyl,



Sul fami ¢ aci d (I|-oxo-2-phenyl butyl)-2,6-bis(l-nethyleth @MW%ET
Sul fam ¢ aci'd (cycl ohexyl phenyl acetyl) -2, 6-bi s(1- net hyl etfhryH)rphenyt—esten,
Sul fam c acid (1-oxo-2, 2-di phenyl propyl)-2, 6-bi s(I-nethyllet hyg haoeﬁ)ﬁ
ester, Sul fam c acid

[ (9H-fl uoren-9-yl)carbonyl ] -2, 6-bi s(1-netfyl et hyl ) pheny] lester.

Sul fam ¢ acid (1-oxo-3-phenyl propyl)-2,6-bis(l-nethylethyl)phenyl ester,

Sul famc acid
[1-oxo0-3-[2, 4, 69998 (1 - et hyl et hyl ) pheny! ] - 2- propenyl ] - 2, 6-bi s (1-

et L) RO R Sinerein bt FRE I oy o et or penched.
oL LPreTSL SSNCh N YL 1ol G B LRI Ry i Ry sl o,
o, SOt il iiaeig
-tris(l-nethyl@pt il orphaiphkiyd aasubstitutedtorBubstitited with from 1 to 3 substituents
selected from phenyl,
an alkyl group having from 1 to 6 carbon atoms and which is straight or branched,
an alkoxy group having from 1 to 6 carbon atonis and which is straight or
branched;
hydroxy,
phenoxy,
fluorine,
chlorine,
bromine,
nitro,
trifluoromethyl,
-COOH, _
-COOalkyl wherein alky] has from 1 to 4 carbon atoms and is straight or branched,
-(CHp),NR3R4 wherein p, R3‘and R4 have the meanings defined above;
© arylalkyl;
(d) a straight or branched alkyl chain having from 1 to 20 carbon atoms and
which is saturated or contains from 1 to 3 double bonds; or _
() adamantyl or a cycloalkyl group wherein the cycloalkyl moiety has from 3 to
6 carbon atoms.

Preferred compounds of the instant invention are those of Formula I:
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met hyl‘et hyl9 phenyl ester, Sul fam c acid

(3- et hyl - 1- oxo- 2- phenyl -) -2, 6- bi s(1- net hyl et hyl ) phenyl les hppmisal t,
Sulfam c acid [[I-nethylet hyI ) phenoxy] acetyl ] -2, 6-bi g(I}- né?m?@g%) pheényl
ester, Sul fam c acid
[[2,6-Dbis(1-nethylethyl)- phenoxy] acetyl]-2, 6-bi s(1-netjhyl et hyl) phenyl
ester, and Sulfamc acid [[2, 4,

6-tri 5( 1- met hyl“e;}tlé}gl )Rlp ﬂ%@%ﬁ}l"’}ﬁ-e& iﬁlelny? dlsul?sti%&t%' enéﬁle)l F6hpos}/t10ns

wherein R, is phenyl or is phenyl disubstituted in the 2, 6-positions,

wherein each of R; and R, is phenyl,

wherein each phenyl is disubstituted in the 2, 6-position,

wherein R is phenyl disubstituted in the 2, 6-positions and R, is phenyl
trisubstituted in the 2, 4, 6-positions,

wherein Ry is 2, 6-bis(1-methylethyl)phenyl and R, is 2,6-bis(1-
methylethyl)phenyl or 2,4,6-tris(1-methyl-ethyl)phenyl,

wherein one of Ry and Ry is the group

Rg

- (cH, )tf (CH,) R, ,
Rg

wherein t is zero or 1 to 4; w is zero or 1 to 4 with the proviso that the sum of

t and w is not greater than 5; R and Rg are each independently selected from



ester. ' 15. ‘A pharmaceutical conposition for regul ati ng JREFEACEMENE SHEET
concentrations conprising an effecti-ve anount of a conpdurd of any one r

claimse 1 to 14 and a pharmaceutically acceptable carri er]. 13. ﬁp 1997
pharmaceutical conposition for treating hygerchol estorlenig c r’;'i) !i ng a
ef fective anmount of a conpound of any one Of clains 1 to {14-~are—&

phar maceutical acceptable carrier. 17. A pharmaceutical} conposition for

—
Q

treating ather oslqlogcr ?&r%ﬂgﬁgﬁ%ﬁaﬁe %@ﬁ?ﬁ*&éﬁﬁo@%p&ﬁ%sg@ F%é'ngra.g)lg%ggreg

any one of clains o 14 rmaceuti cal 'y acce
X is oxygen;

Y is (CR'R"),, wherein n is an integer of from 1 to 2;

R is hydrogen;

R; is optionally substituted phenyl;

R, is optionally sﬁbstituted phenyl or phenoxy,

straight or branched alkyl of from 1 to 10 carbons, or cycloalkyl of from 3 to 10
carbons; and

R' and R" are each independently hydrogen, straight or branched alkyl of from 1
to 6 carbons, optionally substituted phenyl, halogen, hydroxy, alkoxy, acyloxy,
cycloalkyl, or R' and R" taken together form a carbonyl or a spirocycloalkyl.

The present invention also provides a pharmaceutical composition for regulating
plasma cholesterol concentrations comprising a therapeutically effective amount of one or
more compounds of Formula I. More particularly, the present invention provides a
pharmaceutical composition for treating hypercholesterolemia and/or atherosclerosis
comprising an effective amount of a compound of the invention and a pharmaceutically
acceptable carrier. Also described is a method of treating hypercholesterolemia and for
treating atherosclerosis comprising administering to a patient an effective amount of one
or more compounds of Formula I with a pharmaceutically acceptable carrier.

DETAILED DESCRIPTION OF THE INVENTION

The compounds of the present invention provide a novel class of N-acyl sulfamic
acid esters (or thioesters), N-acyl sulfonamides, and N-sulfonyl carbamiq acid esters (or
thioesters) which are ACAT inhibitors, rendering them useful in treating

hypercholesterolemia and atherosclerosis.



- 53- - Sul fam c acid (oxophenylacetyl)- 2, 6-bis(l-ntREp]

ester, Sul f am e—aetd—f12=triftuoronet hyl phenyl - BEMENWM
(acetyl)]-2,6-bis(1- A ester, Sulfap ¢ acid

(1- oxo- 2- phenyl pr opyﬂi“mm’“‘mmim%l et hyl ) phenyl ester| 13 NOMIHIN |c
acid (cycl opentyl phe ") w 2s0-01 s (146ret hyl et hyl ) phehyl ester,

Sul fam ¢ acid (cycl ohexyl acetyl)- -2, 6-bis(l-nethylethyl)phenyl ester,

Sul fam ¢ acid (di phenyl acetyl) CLAIMS

1. A compound of the formula

o)
R;-X-S-N-C-Y-R,
53

or pharmaceutically acceptable salt thereof wherein: X is oxygen; Y is (CR'R"),
wherein n is an integer of from 1 to 4 and R' and R" are each independently hydrogen,
alkyl, alkoxy, halogen, hydroxy, acyloxy, cycloalkyl, phenyl optionally substituted or R'
and R" together form a spirocycloalkyl or a carbonyl;
R is hydrogen, a straight or branched alkyl of from

1 to 8 carbon atoms or benzyl;
R; and R, are each independently selected from

(a) phenyl or phenoxy each of which is unsubstituted or is substituted with 1 to 5
substituents selected from

phenyl,

an alkyl group having from 1 to 6 carbon atoms and which is straight or branched,

an alkoxy group having from 1 to 6 carbon atoms and which is straight or
branched;

phenoxy,

hydroxy,

fluorine,

chlorine,

bromine,

nitro,

trifluoromethyl,

-COOH,

—COOalkyi wherein alkyl has from 1 to 4 carbon atoms and is straight or branched,



2, 6- bi s( 1- met hyl et hyl—)—phenyl——ester—— Sul fani ¢ acid (t

2, 6-bi s(I-nethyl ethy Sul famc acid
[ (1- phenyl cycl openty Wﬁ”ﬁm bi s( 1- met hyl et hyl ) ghgny# 3ENO¥r1997
Sul fam c acid (3-net . ylpen I) 2, 6- bi s(1-|mgt hyl et hyl ) phenyl

ester, Sul fam c aC|d (1- oxo- 2- phenylb yI)-
2, 6- bi s(1-net hyl et hyl )phenyl ester, Sul famc acid

(e ohexylpreny 363 o ol 5 by bl ARBERY A, 688 i sl Hbb

Sul i ¢ aci gy 8¢k 6 we&agmgorysrmwwl coup Hay el o o pheny

ester, ul fam c aci d (1- oxo- 3- phenylpr

2, 6- bi s( 1- met hyl @hyl) oh2ayphtB@t@ikubstituted &U.J,dbaﬂ]ﬁxfedébﬁﬂﬂﬂfrom 1 to 3 substituents
[1 0x0-3-[2,4,6-tris- (1-nethylethyl)phenyl]-2-propenyl]-2, 6-bis-

( 1- met hyl et hsdlgcteahfrom phesykr ,
an alkyl group having from 1 to 6 carbon atoms and which is straight or branched,

an alkoxy group having from 1 to 6 carbon atoms and which is straight or
branched;

hydroxy,

phenoxy,

fluorine,

chlorine,

bromine,

nitro,

trifluoromethyl,

-COOH,

-COOQalkyl wherein alkyl has from 1 to 4 carbon atoms and is straight or branched,

-(CHp,NR3R, wherein p, R and Ry have the meanings defined above;

(¢) arylalkyl;

(d) a straight or branched alkyl chain having from 1 to 20 carbon atoms and
which is saturated or contains from 1 to 3 double bonds; or |

() adamantyl or a cycloalkyl group wherein the cycloalkyl moiety has from 3 to
6 carbon atoms.

A compound of Claim 1 wherein R; is phenyl.

A compound of Claim 2 wherein R; is phenyl disubstituted in the 2,6-positions.

A compound of Claim 4 wherein R, is phenyl disubstituted in the 2,6-positions.

2

3

4. A compound of Claim 1 wherein R, is phenyl.

. .

6. A compound of Claim 1 wherein each of Ry and R, is phenyl.
7

A compound of Claim 6 wherein each phenyl is disubstituted in the 2,6—positioh_s.
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Sul fami c-aci d*[|-0x0-3-[2,4,6-tris- REPLACEMENT SHEET
(1-net hyl et hyl ) phenyl ] propyl | -2,76-bis={1-net hyl - et hyl }phenyl ester,
- 54- Sul fa oxy)[2,4,6-tris- 13 NOV 1997
(1-met hyl et hyl ) phenyl mwm !m WHM1 met hé/l - et hyl ) phenyl ester,
Sul fam c acid [hydroxy(‘2 94, 68-tms
et hyl ) phenyl ] acetyl ] -2, 6- b| s(1- et hyl et hyI ) phenyl lestor.,

8. A compound of Claith 1 wherein Ry is phenyl disubstituted in the 2 6-posmons and

R, is phenyl trisubstituted in the 2,4,6-positions.

9. A compound of Claim 1 wherein Ry is 2,6-bis-(1-methylethyl)pheny! and Ry is
2,6~bis( 1-methylethyl)phenyl or 2,4,6-tris(1-methylethyl)phenyl.

10. A compound of Claim 1 wherein R; is pheﬁyl or phenyl disubstituted in the
2,6-positions, wherein Ry is phenyl or is phenyl disubstituted in the 2,6-positions,
wherein each of Ry and'RZ .is phenyl, ﬁhemin each phenyl is disubstituted in the
2,6-position, wherein R; is phenyl disubstituted in the 2,6-positions and R, is phenyl
trisubstituted in the 2,4,6-positions, wherein Ry is 2,6-bis(1-methylethyl)phenyl and R,
is 2,6-bis(1-methylethyl)phenyl or 2,4,6-tris-(1-methylethyl)phenyl, wherein one of R,
and Ry is the group.

n

- (CHZ) - (CH,)

2w7

K""‘O-—-PU

6

wherein t is zero or 1 to 4; w is zero or 1 to 4 with the pro'viso“ that the sum of t and w is
not greater than 5; Rg and Ry are each independently selected from hydrogen or alkyl
having from 1 to 6 carbon atoms, or when Rg is hydrogen, Rg4 can be selected from the
groups defined for Ry; and Ry is pheny! or phenyl substituted with from 1 to 3
substituents selected from a straight or branched alkyl group having from 1 to 6 carbon
atoms, straight or branched alkoxy group having from 1 to 6 carbon afoms, phenoxy,
hydroxy, fluorine, chlorine, bromine, nitro, trifluoromethyl, -COOH, COOQalkyl
wherein alkyl has from 1 to 4 carbon atoms, or -(CH2)pNR3R, wherein p, R3 and Ry
have the meanings defined above.
11. A compound according to Claim 1 wherein

X is oxygen; |

Y is (CR'R"), wherein n is an integer of from 1 to 4 and R’ and R" are each

independently hydrogen, straight or branched alky! of from 1 to 6 carbons, optionally



Sul fam ¢ acid [fluoro[ 24, 6-tFis( I-Wethyl -

et hyl ) phenyl ] acetyl]-2 | hyl ) phenyl
Sul fam c acid (3-net hy”gﬂnﬂwguﬂaﬂwmm .

pentyl) -2, 6-bi s(1-met hyt etnylt) plmenyl ‘ester g@di um
Sulfamc acid [[2, 4, 6-tris(1-nethylethyl)-
phenoxy] acetyl ] -2, 6-bi s(1- et hyl et hyl ) phenyl est ek '

aci d [ (2, 6-bi stubstitetedyphenyly hilogen, hydroxy, alkoxy, acyloxy, cycloalkyl, or R™and R*taken
phenoxy] acetyl ] -2, 6-bi s(1-nmethyl et hyl ) phenyl ester, and

Sul fam ¢ aci d tbgether, #ormra @@bonﬁpnylspimgmc)oaﬁcyl grgsipenfyfrgra 3o yil0carbons;

-2, 6-bi s(phenyl ) phenyl ester. 15. A pharnmaceutical conposition for
regul ating pl asmeR is hydregeiliest erol concentrations conprising an effective
AL of oMo optotaly ubbinted, sBaghi ot rsbened st SF 5B P fo

carbon atoms, cycloalkyl of ﬁom 3 to 10 carbon atoms;

R, is phenyl optionally substituted, straight or branched alkyl of from 1 to 10
carbon atoms, cycloalkyl of from 3 to 8 carbon atoms, phenoxy optionally substituted.
12. A compound according to Claim 1 wherein

X is oxygen;

Y is (CR'R"), wherein n is an integer of from 1 to 2;

R is hydrogen;

Ry is optionally substituted phenyl;

R, is optionally substituted pheny! or phenoxy, straight or branched alkyl of from 1
to 10 carbons, or cycloalkyl of from 3 to 10 carbons; |

R' and R" are each independently hydrogen, stréight or branched atkyl o_f. from 1
to 6 carbons, optionall_y substituted phenyl, halqgen, hydroxy, alkoxy, acyloxy,
cycloalkyl, or R' and R" taken togeiher form a 'carbonyl ora spirocyclbalkyl.

13. A compound named sulfamic acid [[2,4,6-tris—(1-methylethyl)phenyl]acetyl-
2,6-bis(1-methylethyl)phenyl ester.

14. A compound of Clalm .1 selected from:

Sulfamic acid (phenylaéetyl)-Z,6-bis-(1—methylethyl)phenyl ester,

Sulfamic acid [[2',6—_bis(1-methylethyl)phenyl]-acetyl]—Z,6-bis(I—methylethyl)phenyl
ester, R |

Sulfamic acid {[2,4,6-tris(1_-methyiethyl_)-phgnyl]acetyl-z,4,6-tris(1;memy1ethy1)
phenyl ester, | _ o _ '_ B

Sulfamic acid [[2,6~bis(1-met_hylethyl)phenyl]—acétyl]—Z,4,6—tris(l—methylethyl)
phenyl ester, - |

Sulfamic acid [adamahtaneacetyi]a,6-bis-[1§methyleﬂ1yl)phehyl ester, |
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16. A met'hod of treati ng—hypercholesterol em a rp1|blng adm i dtering
to a patient a - ther caII ef fecti ve anoun qud of
Claim1. 17. A nethod mﬁ@ &@MIHMOSCI erosi sic rrp ' g

adm nistering to a patie | 1 B0 eff f ective—arotmt—of| a
conpound of C aim 1.

Sulfamic acid [[2,6—bis(1-methylethyl)phényl]~acetyl]-2;6—bis( 1-methylethyl)phenyl
ester-sodium salt,

Sulfamic acid [[2,4,6-tris(1-methylethyl)-phenyl]acetyl}-2,6-bis(1-methylethyl)
phenyl ester-sodium salt, |

Sulfamic acid (decanoyl)-2,6-bis-(1-methylethyl)phenyl ester,

Sulfamic acid (dodecanoyl)-2-6-bis-(1-methylethyl)phenyl ester,

2,6-Bis(1-methylethyl)-N-[[[2,4,6—tris-(1—meth'ylethyl)phenyllmethyl]sulfonyl]
benzene-acetamide,

2,6-Bis(1-methylethyl)-N-{[[2,4,6-tris-(1-methylethyl)phenyljmethyI]sulfony!]

benezene-acetamide-sodium salt,

2,6-Bis(1-methylethyl)phenylf{[2,4,6-tris-( 1‘memyfétiiyl)phenyl]meihyl]sulfonyl]
carbamate, | '_ - o
2,6—Bis(l—methylethyl)phehyl[[[2,4,6—tris-(1—methylethyl)phenyl]methyi]sulfonyl]
carbamate—sodium salt, SRR |
Sulfamic acid (1-oxo-3,3-diphenylpropyl)-2,6-bis(1-methylethyl)phenyl ester,
Sulfamic acid [2,6-dichlor0ph§1jiyl -(ac_etyl)]-Z,6bis(1-methy1ethyl)pheny1 ester,
Sulfamic acid [2,6-dichloropﬁénjf'i (acetyl)]—2,6—bis(1-methylethyl)phenyl ester,
Sulfamic acid trans-[(2-phenylcyclopropyl)-carbonyl}-2,6-bis(1-methylethyl)phenyl
ester, S | _
Sulfamic acid [2,5-dimethoxyphenyl (acetyl_)}-2,6—bis(l—methyiethyl)phenyl ester,
Sulfamic acid [2,4,6—trimethoxyphenyl-'(acetyl)]—2,6—bis(1-méthylethyl)phenyl
ester, o
Sulfamic acid [2,4,6-trimethy1phenyl—(acétyl)}-Z,6-bis(1-methylethﬁ)phenyl ester,
Sulfamic acid [2-thiophenyl(acetyl)]-2,6-bis(1-methylethyl)pheny! ester,
- Sulfamic acid [3—thiophenyl(acetyl)]—2;6-bis(1-methylethyl)phenyl ester,
- Sulfamic acid [2-methoxyphén);l (acgtyl)]_—2,6-bis(l-me_ﬂlylethyl)phenyl ester,
Sulfamic acid (oxophenylacetyl)-2,6-bis(1-methylethyl)pheny! ester,
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Sulfamic acid [2-trifluoromethylphenyl-(acetyl)]-2,6-bis(I-methylethy)pheny!

ester,

Sulfamic acid (1-oxo-2-phenylpropyl)-2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid (cyclopentylphenylacetyl)-2,6—bis(1-methylethyl)phenyl éster,

Sulfamic acid (cyclohexylacetyl)-2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid (diphenylacetyl)-2,6-bis(1-methylethyl)phenyl ester,

-Sulfamic acid (triphenylacetyl)-2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid [(1-phenylcyclopentyl)-carbonyl]-2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid (3-methyl-1-oxo0-2-phenylpentyl)-2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid (1-oxo-2-phenylbutyl)-2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid (cyclohexylphenylacetyl)-z;6—bis(l-methylethyl)phenyl ester,

Sulfamic acid (1-0x0-2,2-diphenylpropyl)-2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid [(9H-fluoren-9-yl)carbonyl}-2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid (1-oxo-3-phenylpropyl)-2,6-bis(1-methylethyl)phenyl ester,

Sulfamic acid [1-6xo—3—[2,4,6-tris-(1-methylethyl)phenyl]—2—propenyl]-2,6—bis (1-
methylethyl)phenyl ester,

Sulfamic acid [1-0x0-3-[2,4,6-tris-(1-methylethyl)phenyl]propyl]-2,6-bis(1-methyl-
ethyl)phenyl ester,

Sulfamic acid [(acetyloxy) [2,4,6-tris-(1-methylethyl)phenyl}-2,6-bis(1-methyl-
ethyl)phenyl ester,

Sulfamic acid [hydroxy[2,4,6-tris(1-methyl-ethyl)phenyl]jacetyl}-2,6-bis
(1-methylethyl)pheny! ester,

Sulfamic acid [fluorof2, 4, 6—tris(1-methyl-ethyl)phenyl]acetyl]-2,6—bis (1-
methylethyl)phenyl ester,

Sulfamic acid (3—methyl-1-oxo-2-phen$rl-)-2,6—bis(1-methylethyl)phenyl ester
sodium salt, |

Sulfamic acid [[1-methylethyl)-phenoxyJacetyl]-2,6-bis(1-methylethyl)phenyl ester,
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Sulfamic acid [[2,6.—bis(1-methylethyl)—phenoxy]acetyl]-2,6-Bis(1-methylethyl)
phenyl ester, and | _ |

Sulfamic acid [[2, 4, 6-tris( 1-methylethyl)—phenyl]acetyl]-2,6-bis(phenyl) phenyl
ester. o
15. A pharmaceutical composition for regulating plasma cholesterol concentrations
comprising an effective amount of a compound of any one of claims 1 to 14 and a
pharmaceutically acceptable carrier.
16. A pharmaceutical composition for treating hypercholestorlemia comprising an
effective amount of a compound of any one of claims 1 to 14 and a pharmaceutical
acceptable carrier.
17. A pharmaceutical composition for treating atherosclerosis comprising an effective
amount of a compound of any one of claims 1 to 14 aﬁd a pharmaceutically acceptable

carrier.
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N-ACYL SULFAMIC ACID ESTERS (OR THIOESTERS), N-ACYL
SULFONAMIDES, AND N-SULFONYL CARBAMIC ACID ESTERS (OR
THIOESTERS) AS HYPERCHOLESTE_ROIEMIC AGENTS
ABSTRACT |
The present invention is directed to compounds useful for the regulation of
cholesterol of Formula I, methods for using them and pharmaceutical compositions

thereof,

=0

0
Rl-X-.lS-N-C-Y-Rz
54
wherein X and Y are oxygen, sulfur, or (CR'R"), whereinn is 1 to 4; R is hy&rogen,
alkyl, or benzyl; R; and R, are phehyl, substituted phenyl, naphthyl, substituted
naphthyl, an aralkyl group, an alkyl chain, adamantyl, or a cycloalkyl group.



