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This invention provides isothiazolone derivatives
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virus, Rous sarcoma virus, human T-cell leukaemia
virus, and HIV. The compounds also are effective for
treating inflammation and atherosclerosis.

BACKGROUND OF THE INVENTION

Certain isothiazolones are known which have
various pharmaceutical utilities, most notably
antimicrobial activity. Okachi, et al., J. Med. Chem.,
1985;28:1772-1779, describe several 1,2-
benzisothiazolones which have marginal antibiotic
activity and which were primarily utilized as
intermediates in the synthesis of 2,2’-dithiobis
{(benzamide) derivatives. Carmellino, et al., EBur. J.
Med. Chem., 1994;29:743-751, disclose a variety of 1,2-
benzisothiazolones as antibacterial and antifungal
agents. Miller, et al., U.S. Patent 3,517,022,
disclose 2-carbamoyl-1,2-benzisothiazolones which are
said to be active against bacteria, fungi, and algae.

‘Morley, in U.S. Patent 3,012,039, describes 2-alkyl-

1,2-benzisothiazolones which are useful as
antibacterials and antifungals. Sherba, et al., U.S.
Patent 5,219,875, describe synergistic antimicrobial
compogitions comprising 2-unsubstituted

The merw,on n



- 2- 1, 2- benzi sot hi azol i n- 3-one and i odopr opar gyl

butyl carbamate. Laber, et al., U S Patent 4,049, 817, descri be
synergi stic antimcrobial conpositions containing a variety of
2-substituted and 5 2-unsubstituted benzi sot hi azol i nones.

Givos, U S PXx%G884761, 489, describes a series of sUKIUSO6/O8E

N- al kyl benzi sot hi azol i nones which are said to be active agai nst
bacteria, fungi, and yeasts. Givos, U S Patent 3,661,974,

descri bes the synthesis 10 of various 2-gubstituted

1, 2- benzi sot hi azol i n- 3- ones from 2- CAr bal koxy- phenyl sul f onani des.
The thi azohi BOREA- ESE PR Ab1i%-BeoHaChHE fSadpddaghari al s and
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adm ni steri’ng an i sothi azorone. i
| NVENTI ON from 2TpasbaHcasn-phenylosnydenamidesod Ther preventing 35

and treating retr@hibablinbeed i3 salidf kanpat hs8suBnk antibacterials
and antiseptics.
None of the references describing isothiazolones
15 have disclosed that such compounds can be used to treat
and prevent viral infections, inflammation, or
atherosclerosis. We have now discovered that
isothiazolones are potent anti-retroviral agents, and
an object of this invention is to provide a method for
20 preventing and treating viral diseases, including
diseases caused by human T-cell leukaemia virus, Rous
sarcoma virus, the myeloblastosis associated virus,
various animal retroviruses, as well as HIV. A further
object of the invention is to provide certain
25 - isothiazolones which are new compounds and which are
especially useful for treating diseases caused by HIV.
Still, a further object is to provide a method for
treating inflammation and atherosclerosis by
administering an isothiazolone.

30
SUMMARY OF THE INVENTION
This invention provides a method for preventing
35 and treating retroviral infections, inflammation, and

atherosclerosis comprising administering to a subject



at heroscl erosis conprising adm nistering to a subj ect

- 3- In need of treatnent an effective anount of an

i sot hi azol one. The invention is nore particularly directed to a

nmet hod of preventing and treating . retroviral infections,

i nfl ammat i on, Waf§/38144 at heroscl erosi s conprising adm ni st BETH§I6P5821
conpound of Fornmul a | N R
10 wher ei n: ' A is a monocyclic ring having 5 or 6 ring
at ons, or a bicyclic ring having from9 to 12 ring atons, the 15
ring atoms being sel ected from carbon and ©optionall y up to 3
heteroatoms sel eghegedd UR LreremBAl Ah effectlve amouffé 8842 i ndependently

are hydrogen, halo err err cl o
Het (CR6R7) m ph&f %m The mv"t*?%/:}['ﬂ’r r’]s &Pr ;’aﬁr\{ f‘a%r oxy,
nitre, cyano, NRGR[:‘ectéd m[:hod] of XreventGozRaedr treddNf err] Rl err],

S(O)nR[err], SO eé{._tg?iﬂl gﬁg&m ,mglr Lagen t oget her
are oxo (0— or ene err]-0- mis or
2; %Wﬁ[%?qumr ROSBERZERY | wa'regeﬂ cerRaynd é[fer r]

al kyl , CGrefmeye|Dal kyl , Het (CR6R7)[err]-, or phenyl- (CR6R7)[err]-
25 R6 and Rlerr] i ndependent ly are hydrogen Cerr] -(err]

al kyl , Cerr]Rerr], hydroxgri CONR3R err] or cyano;

Rlerr] is hydrogen, Cerr],-Cerr] al } C6 al kyl, C3-C6

cycl oal kyl , phenyl - (CR6R7) [ err]-, Heil 2rr]-; and "I
wherein t hy e,bforegor ng al kyl, cycl oaRkylTphényl , 30 and Het groups may
optionally be substituted with from Ibto 3 groups selected from

hal o, hydroxy, nitro, NR[err] R4, NR3COR[err], CO2R3,
CONRerr]Rerr], whéediwir] R3, S(Oferr]NR3Rerr], and COR3, where m

R3, and R4 are as defAUEQ a%%%%bycllc ring havf%@d tgg 8h§{ﬂ§c aIIy

acceptabl e salts and
or a bicyclic ring having from 9 to 12 ring atoms, the

15 ring atoms being selected from carbon and optionally up
to 3 hetercatoms selected from O, S, and N.

R! and R? independently are hydrogen, halo, C,-Cg
alkyl, C3-C¢ cycloalkyl, Het (CR®R7),-, phenyl- (CR®R7),-,
0-C;-Cg alkyl, hydroxy, nitro, cyano, NR3R?, NR3COR?,

20 CO,R?, CONR®R%, S(0)R3, SO;H, S(O),NR®R*, COR?, or taken
together are oxo (0O=) or methylene dioxy (-0-CH,-0-);

mis 0, 1, or 2;

R?® and R* independently are hydrogen, C,;-Cg alkyl,
C3-Cg cycloalkyl, Het(CRSR),-, or phenyl- (CRSR7),-;

25 R® and R7 independently are hydrogen, C,-C¢ alkyl,
CO,R3, hydroxy, CONR?*R?, or cyano;
| 5 is hydrogen, C,-Cg alkyl, COC;-C¢ alkyl, C,-Cg
cycloalkyl, phenyl- (CR®R7)_-, Het (CR®R7),-; and

wherein the foregoing alkyl, cycloalkyl, phenyl,

30 and Het groups may optionally be substituted with from
1 to 3 groups selected from halo, hydroxy, nitro,
NR3R®, NR3COR®, CO,R?®, CONR®R*, S(0)_,R®, S(0),NRR%?, and
COR?, where m, R?®, and R?* are as defined above;
and the pharmaceutically acceptable salts and
35 solvates thereof.



35 sol vat es t her eof. -4-

In a preferred enbodi nent, the isothiazol ones utilized in the

met hods of this invention have Formula | above wherein Ais a
nmonocyclic ring having 6-ring atons, one or two of which are

het er oat ons 095’385‘& ected from0, S. and N, ideally N PCT/USS6/0S82] [, 5
further preferred enbodinent, Ais a nonocyclic aromatic ring having
6-ring atoms, one or two of-which are 0O, S, or Ny ideally N. -
Especial ly preferred conpounds withig this group have the formul as
10 I n anot her preferred enbodi nent, the

i sothi azol ones utilizaa anpkBeefPéd asitbodfiniehe ,i Benisothiazoloned €

gen2|soth|azol|r1&¥£¥¥%%dpganﬁgu$€tﬂé s %¥ this ipvention have Rerr] and

R2 i ndependent|y %qmulydrlogbnvehumrexq & rijs. @smonocycl i kyidng haydgRer r] - C6
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i nfl anmati on, and at hamsciferthes prgfeamed embodimenbppduigl ehavi ng t he

Formula Il monocyclic aromatic ring having 6-ring atoms, one or
two of which are 0, S, or N; ideally N. Especially
preferred compounds within this group have the formulas

10
1 1
R RN
FN\ S\ ] " S\ .
I N—R® and | N—R
N .~ / y Cl .
15 0 0
In another preferred embodiment, the
isothiazolones utilized in the methods of the invention
are benzisothiazolin-3-ones of Formula II
R* :
20 N,
/N-R II
: i
R O
where
25 R and R? independently are hydrogen, halo, C,-Cg

alkyl or'o-cl-cs alkyl, and R is C,-Cg alkyl,
substituted C,-C¢ alkyl, or unsubstituted or
substituted phenyl- (CRSR?)-.
An especially preferred method for treating viral
-30 infections, inflammation, and atherosclerosis employs a
compound having the Formula III
Rl

ITI
35 i
0



[err] -5- where Rl err]

I s hydrogen, halo, alkyl or al koxy, and Rerr] is Cl- Co6 al kyl
substituted with 1 or 2 CO2R3 groups, or phenyl substituted with
S(OMR3R[err], where R3 and R4 are as defined above. 5

Anot her pref erWOP6BBI¥hod for treating viral i nf ecti ons, PEHPPFWMAEAI on,
and at heroscl erosis enploys a conpound of Fornula |IVa and Fornula |IVb
10 [err] where R err], R2, and R err]
are as defined above. 15 The invention additionally provides a

met hod for preventing and treating diSeases caused by

retroviruses, espgfkgél ¥ HigVhydrogen, hald\NQlikgn ewbadksRy! £idtr%is
| vention are newe -cs iy saBbe FONROH IR CIA0AChEEL 3 25, p30t fikazOl ones
A i's a nonocycl i cphenygl heubstithited 8irhng(QrMRSR?, where R3 and R?* are
as defined above.
: 5 Ancther preferred method for treating viral
infections, inflammation, and atherosclerosis employs a

compound of Formula IVa and Formula IVb

1 1
R N\ S R N\ S
10 n2 \ﬂ-—Rs 2 \ s
p IVa R JN—R’ IVb
N F ¢ Z~c
If I
0 0

where R}, R2, and R5 are as defined above.
is The invention additionally provides a method for
preventing and treating diseases caused by
retroviruses, especially HIV.
Another embodiment of the invention are new
chemical compounds characterized as isothiazolones of
20 Formula V

25 °
wherein
A is a monocyclic ring having 5 or 6 ring atoms,
or a bicyclic ring having from 9 to 12 ring atoms, the
ring atoms being selected from carbon and optionally up
30 to 3 heterocatoms selected from O, S, and N;
R! and R? are as defined above; and
R3S is as defined above, provided that when A is a
monocyclic all-carbon ring, that R> is other than
hydrogen, alkyl, hydroxy substituted alkyl, COC,-Cg
35 alkyl, or unsubstituted or substituted phenyl-
(CR®R7),,-, when the substituent on the phenyl is alkyl,



or a bicyclic ring having from9 to 12 ring atons, the ring atons
bei ng selected from carbon and optionally up 30 to 3 heteroatons
selected fromO0, S, and N; Rlerr]1 and R err] are as defined
above; and Rlerr] is as defined above, provided that when Ais a
nmonocyclic al IWeBBA ring, that Rlerr] is other than hY EFY§wpss2l

al kyl, hydroxy substituted al kyl, COCJerr]-C6 35 al kyl, or unsubstituted
or substituted phenyl - (CR6R7) m, when the substituent on the phenyl
i s al kyl, hal o, al koxyg.or NR3R4, and the
pharmaceutically acceptabl e salts and sol vates thereof.

A preferred grouphafogoariesds opr NRPREJ dnd tthe pharmacéwmviedlilyn have
Formul a VI

Vi 10 mhergcs:(e?%a%—?'osra F.Sﬁﬁ sz%‘rrar‘ ?S Fs:h ee"’rfr'], .and Rlerr] are as
defined above. A prefRrret; FEPURr of cPPERP ProvigspeyineRe have
Formul a VI | 15 invention have Formh®&arVI 20 where X is CHor N, and
Rlerr] is hydrogen, halo, Cerr]-Cerr] al kyl, or O-Clerr]-C6 al kyl.
Anot her prefierred group of c#l st Eave t Formula VI1I
\
RZ N—-<: >——S(O) NR’R*
Z C/ m vI
: Il
(e} .
10 where X is CH or N, and R*, R2?, R?, and R* are as

defined above. )
A further preferred group of compounds have

Formula VII
15
1 X\ S\
R N S(0)
P c’ 2NH, VII

J :

o)
20 where X is CH or N, and R? is hydrogen, halo, C,-Cg

alkyl, or 0-C;-C, alkyl.
Another preferred group of compounds have the
Formula VIII

R
25 2 s N -
R P AR VIII

c
I
0

where X, R!, and R2 are as defined above, and RS is
30 C,-Cg alkyl substituted with 1 or 2 CO,R® groups, where
R? is as defined above, and preferably is hydrogen or
“alkyl.
A particularly preferred group of compounds are
those having a carboxy-substituted alkyl group for RS,
35 for example, compounds of the Formula IX



[err] where X, Rerr], and R2 are as defined above, and R5 is 30

Clerr]-C6 al kyl substituted with 1 or 2 CO2R3 groups, where R3 is as
defi ned above, and preferably is hydrogen or al kyl . A
particularly preferred group of coirpounds are t hose having a
carboxy-subst?’?ﬁ?’éﬂ‘él kyl group for Rlerr], 35 f or exarrp?g,r’ug%ﬂ‘ﬁ%nds
of the Fornmula |IX -7-

[err] . | X 5

0 where Rlerr] and R2 are as defineg_above, Xis CHor N and

Rlerr] is Jerr]-Cerr] alkyl substituted by 1 or 2 carboxy groups,

and optionally substituted by hygfo%g or am no. - Especially preferred
are the conpounds wherein Ris a xn+8si due of an a-am no acid, where

t he am no group of the 3g o] cicPﬁ;;Rpart of the isothiazol one
rings: Typical amno acid ras] f e those fromglycine,

al ani ne, valine, |eucine, isoleuciney serjjne, t hreoni ne, |ysine,
[err]-hydrqulysine, aspartic acid, 15 ¢ glutamic acid, and the like.
Still anotHer preferred, group_of conpounds provi ded by the invention

are pyrim di ne dehexat RVeand R? arenagidefimadnabeve, X2bs CH or N, and
RS ig C;-C¢ alkyl substituted by 1 or 2 carboxy groups,
and optionally substituted by hydroxy or amino.
Especially preferred are the compounds wherein R® is a
10 residue of an a-amino acid, where the amino group of
the a-amino acid is part of the isothiazolone ring.
Typical amino acid residues are those from glycine,
alanine, valine, leucine, isoleucine, serine,
threonine, lysine, &-hydroxylysine, aspartic acig,
15 glutamic acid, and the like.
Still another preferred group of compounds
provided by the invention are pyrimidine derivatives
having Formula X

20 r N s
e
| N—R x
el
R O
25 where R*, R2?, and RS are as defined above.

DETAILED DESCRIPTION OF THE INVENTION

30 "C,~Cg alkyl" means a straight or branched
aliphatic group having from 1 to 6 carbon atoms.
Examples include methyl, ethyl, isobutyl, n-pentyl, and

ischexyl.
The term "0-C,-Cg alkyl" means the foregoing alkyl
35 radicals bonded through oxygen, examples of which

include methoxy, ethoxy, isopropoxy, tert-butoxy, and



[err] 25 where R err], R2, and R err] are as defined above.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON 30 "Clerr]-C6 al kyl" neans
a straight or branched al i phatic group having from1 to 6 carbon

at ons. Exanpl es include nmethyl, ethyl, isobutyl, n-pent and

i sohexyl . WO096/38144 The term"O (Jerr]-C6 al kyl" neans the ?%F’B@?@f"

al kyl 35 radi cal s bonded through oxygen, exanples of which

i ncl ude met hoxy, ethoxy, .isopropoxy, tert-butoxy, and

- 8- the like. Typical "C3-C6 cyclgal kyl" groups |nclude

cycl opropyl, cyclopentyl, cyclohexyl, and the |iKke. "Het" is a

cyclic or bicycl i@héilrlﬂcehaV 1Eapm'c§ -Cg cy&lb@lﬁﬁmtmps‘ igseiade to four

of which are select d 5 nc omati c
groups such ﬁﬁﬁgﬁﬂch ?Xflo &ﬁééf%#régmggﬂﬂgéoups are

5- or 6-nembered nono- %ﬂeﬁw asaaoanclzcrwnu;;dmmlnngringrhaVIng fxom
het er oat oms. Het nef% J,l?inﬁy Fkﬁm%ﬁ@%é%r‘i%ﬁ which £LE 794 18 AL
t he

i sot hi azol one, |nd i cal S represented b
Het include® 0, S, or N. BHet 1nclude31%on -ar tf c?ups( suc% y

as morpholino and pyrrlidino. Preferred Het groups are
5- or 6-membered mono-cyclic aromatic rings having 1 or
2 heteroatoms. Het includes bicyclic rings such as
benzofuran, isothiazolone, indole, and the like.

10 Typical groups represented by Het include
(?R€R7)n
0
(CRGR, (CRR,), LN | o, N
< j § ‘ a / I'd ’
15 N ’ N
(ERGR,), (cn,.,n,

20
(CRR,) ;N s - )
—N
gvin ; ) ' ~ o / ’
r
s 0
25 \N— /\N
, and

(o]

and the like. Other typically preferred Het groups
include pyrimidine, pyridazine, pyrazine, oxazole,
30 pyrazole, thiazole, and the like.
As noted above, the alkyl, cycloalkyl, phenyl and
Het groups which are included in the definitions of R,
R2, R3, R%, and R® can be substituted with 1 to
3 groups selected from halo, hydroxy, NR3COR?, CO,R3,
35 NR3R%, CONR3R:, S(0),R?, SO;H, S{0),NR®R?, and COR3,
where m, R?, and R*® are as defined above. Typical



20 25 [err] and

[err] and the like. OQther typically preferred Het groups

i ncl ude pyrimdine, pyridazine, pyrazine, oxazole, 30 pyrazol e,

t hi azole, and the Ilike. As noted above, the alkyl, cycloal kyl,

phenyl and WO 9638144 5 oups which are included in the defini (PCAAS9EHss21

Rerr], Rlerr], Rerr], Rerr], and R err] can be substituted with 1
3 groups sel ect ed fron1ha|o, hydroxy, NRlerr]COR[err], CO2R[err],

35 NR3R4, CONR3R4, S(Of[err]R3, SOBH S(QLMR3R[err], and CCRB

where m R3, and R err] are as defined above. Typical

- 9- subst lsh%b&ﬁltﬁtéa' mﬂu Rrcubies this | 1e1edE Wbkt hyl,
3- bronDpropyI trif

dr ox
1- car boxy- 2- met hy*b ﬁ? °P§°R€ihﬁﬁ%ﬁ886Pé‘Fgﬁ¥ » 4-hyfzabexydy f onyl but yI |
di et hyl ani nonet hyli-cargoxy- 2ZmébhﬁﬂhU$N@buﬁymethylthlobutyl

2-ami no- 3- chl or 0. 4-gatRexiltlyl butyl, dindERyDEhLORAUYYL, 2-acetyl ethyl,
2- nethoxyca&%ony f

,ace yI 0 I|ke
Prefetred s stltaféddépﬁ %#%ﬂbs aF@“Pﬁéé'cg{ £g'4 utyl, or 3
substituents seleétaaetomnd¢e¢Q9YIM)2 acehyﬁebhyl,ahdmnamhgzyrboﬁyth

preferred groups bﬁﬁ&!del 1- dlacéEﬂTﬁQEByg hy A8 YD O
1, 1- di met hyl - 3- hydr oky

1- hydr oxynet hyl - 2- quoE ﬁ£¥#5$dﬁ§qH%Q&5¥§Sﬁt?*kyl groups are those
1- car boxy- 2- et hy bavtipg, 1 1-Zardao 3y sdbset byehts yselected from halo,

1,2, 3-trihygd oxyPeRavbuy 2Nghd eadddsS.  Such preferred groups include
1-bromo-2-hydroxypropyl, 1,1-dimethyl-3-hydroxypropyl,
1-hydroxymethyl-2-fluoromethyl-3-carboxybutyl,
1-carboxy-2-methylbutyl, 1l-carboxy-3-methylbutyl,
1,2,3-trihydroxypentyl, and the like.

15 Typical substituted cycloalkyl groups include
2-fluorocyclopropyl, 2,2-dibromocyclopropyl,
2-carboxycyclobutyl, 2-aminosulfonylcyclopentyl,
2-amino-3-carboxycyclopentyl, and 3-isopropylsulfinyl-
cyclohexyl.

20 In the above formulas, R' and R2? can be halo,
which term includes fluoro, chloro, bromo, and iodo.
R, R? and R® can include the group phenyl- (CR6R7) - in
which the phenyl can be unsubstituted or substituted
with halo, hydroxy, NR3R%, NR3COR?, CO,R3, CONR3R?,

25 S(0),R3, S(0) NR3R?, SO;H, and COR3?. Typical NR3R*
substituents include amino, methylamino, dimethylamino,
ethyl-isohexylamino, cyclopropylamino, 3-pyridylamino,
N-methyl-2-thienylamino, benzylamino, and
3-chlorobenzylamino.

30 Typical substituents defined by NR3COR? include
cyclopropylcarbonylamino, N-isobutyl-N-cyclohexyl
carbonylamino, acetamido, and the like. Typical groups
defined by CO,R® include the free carboxy acid when R3
is hydrogen, and esters such as C,-C, alkyl esters,

35 benzyl esters, cyclobutyl esters, and the like. Amide
substituents are defined by CONR3R%, and include




15 Typi cal substituted cycl oal kyl groups include

2-fluorocycl opropyl, 2,2-di bronocycl opropyl, 2- car boxycycl obut yl ,
2- am nosul f onyl cycl opentyl 2- am no- 3- car boxycycl opentyl, and
3-isopropyl sul finyl- cycl ohexyl. 20 I'n the above fornula
Rlerr] and R WaN6B#4Ahal o, whi ch termincl udes fl uoro, PERUSIESS82
bronmo, and i odo. Rl err], R2, and R5 can i-nclude the group phenyl -
(CR6R7) M in whi ch the phenyl can be unsubstituted or substituted
wi th hal o, hydroxy, NR[err]R4, NR3COR4, CO2R3, CONR3Rerr], 25

S(OnR3[err] S(OMR3Rerr] SJerr]H and err]. Typlcal NR3R] err]
SUEsltl tueﬂt S : ncl udepamhnode M¢-Marafl DearBbi@hige Adn® N, N-diethyl -
et hyl -i sohexyl am no rop Y4
N- et hyl - 2- t hi enyF&??Pﬂ%amb‘g%‘zy?ﬁlé'ﬂTﬁ%? 3285) 3 %%?N'ﬁr"or oBERZT ani no. 30
Typi cal substi tuedmldéélmemmmmmhﬂﬁulﬁwl cyclopropylsulfonyl,
cycl opropyl car bonylanfa. 1£k¢so@&mbn5hﬁaelgasmtuents S(:;gmm ami no,

(&)

acetam do, and the |1 ke. I cal u 2R3 _i.pcl ude the
free carboxy aci d ifKeHd P{[]gr'g?thylsgﬂ%%ﬁg 015 E?F‘S:q{;’%

Jerr]-Cerr] al kpndesher3ika&5 Typﬂcanzpheagl.e(@,{ Rfyg.l- oPueyPs est er s and
the like. Amde t 2beedsin eéuﬁytm Tol d taghude
-10- car boxarlrj'lb gltﬁf@& ‘#ﬁ?g%bogaﬁlgde gand N, N- di et 4'[ P

car boxam de. Typi &8¢ B@@)nRB substl tuent groups i ncl ude met hyl t hi o,

et hyl sul finyl, cycl opropyl sul fonyl, and the |ike. Suligpam de

substi t uent S(O) g\ Rlerr] 5 in 3 N-pet hyl sul .f
@ yﬁil;r"gal pheny Cngfl’m gr oups

N, N- di net hy 0suI f onar and t he

substituted with the/for egm ng substituent groups’thus i ncl ude:
Br Br
P ! o
: CH,CECH;— CH;— CH,0C CH,CH;—CH
15 ’ ' :
NHCOCH, COOH CH,COOH

coou (I:l
c— : CH,CH;—
20 comlz d I ' !

CONH, socx, soz—<]

F HNCH, COCH,
- H,NSO HNSO CHy—
25 '
C—CH, CF, CH,COOH
COOK

The compounds of the invention can be bicyclic or
30 tricyclic, for example, when A in Formula I is a
monocyclic ring or a bicyclic ring, respectively. The
compounds can have from 1 to 3 hetercatoms selected
from O, 8§, and N as part of the A ring system. Typical
bicyclic and tricyclic isothiazolones contemplated

35 herein include:



NHCOCH3 ~ COOH CH2 COOH [err]

[err] 25 [err] The conpounds of the invention
can be bicyclic or 30 tricyclic, for exanple, when Ain Fornula | is a
nonocyclic ring or a bicyclic ring, respectively. The conpounds can
have from 1 t oW® %8814 oat ons sel ect ed from0, S, and N aBCHRPI6/M§¥21t he
A ring system Typical bicyclic and tricyclic isothiazol ones
contenpl ated 35 her ei n i ncl ude: -11-
-11-
1
R 1
S R
N X5, .
/ , AR
2 ¢ Z C
R Ii 2 ¥ i
. 5 o 0
1
RN 1
S R
N \ 5 N< X5,
| N—R | N—R®
p /
¢ Z~~c
2
R il rZ i
10 0 0
1
1
Bl RoNa-s
| “W—r® I W
l N—R
N 2 ~¢ — /
: C
R I g2~ N i
15 0 o)
Rl
NS R 2 N . .
| N—R 2 ! N—R
Z R /
c c
20 | I
0 0
R: N Rl
N | S5 S\
N—R 2 5
P c/ R ANR
25 R’ ¥ | .
o 0
0 0
R* ' S\ 5 R: S\ 5
R2 /N—R 2 l ,N—'R
30 ﬁ R c
: g
R} RY N
N. s N S
I R I R
35 N = c ) = C
R I R I



[err] [err] [err] [err] [err] [err]
[err] [err] [err]

[err]

WO 96/38144 PCT/US96/05821
- -12-
1
R N S
~—~ N \
o, /N—-Rs
Z
, ol
5 R -
o
1
R
o s,
| | ,N—Rs
10 ¢
R oo
0
0
S
o \N R®
15 /
X c
o I
g o)
s
s 7 \
RN, N—R®
V4
S ) ﬁ
20 1 R
R 0
F—c
O’—‘-:C S\
25 Rl N__RS
r'4
C



[err] - 13- Typi cal
substituted Het (CR6R7) m i ncl ude:

WO 96/38144 | PCT/US96/05821

-13-~

Typical substituted Het (CR®R7) - include:

CO,H
COOH Cl S\ CIJH3
N—CH—CH, o N-—CH;~ N—C—
. 5 I ’ F}
CH,0 CH,
Ccl o
| HC,
N—N cl I
HC S)—Cﬁrc—, 2 .
cN
F
OH N/O CHy'
15 ! and \ /
N—CH— ' COOH
H,C !
Bn cH,C—
NH,
20 The compounds to be utilized to treat and prevent

retroviral infections, inflammation, and
atherosclerosis according to this invention can be
prepared by any of several synthetic processes
utilizing common methodology. For example, an

25 O-halosulfenylbenzoyl halide can be reacted with an
amine according to the following scheme, which is the
general method of Fisher and Hurni, Arzneithmittel
Forsch., 1964;14:1301:

30 1

1
R
R S—halo S, 5
. + HN-R? —> AR
C—halo G
Il R? il
. 0 O

35



[err] 20 The conpounds to be utilized to treat and prevent

retroviral infections, inflammtion, and at heroscl erosis according to
this invention can be prepared by any of several synthetic processes
utilizing common net hodol ogy. For exanple, an 25 0- hal osul f enyl benzoyl
hal i de can be MQ8¥BY4ni t h an am ne accordi ng to the f ol PCHI$Hy05821
schene, which is the general nethod of Fisher and Hur ni

Arzneithm ttel Forsch., 1964; 14: 1301:

-14- where R1, R2, and R5 are as dealned above, and "hal o"

I ncl udes chl oro, bronD |odo and the |ike. %yplcally, t he am ne and

hal osul f enyl ﬁenzoyv}:héhaé e qre &E@'@%};Qret as defifedRBAH H?.;ha: ;‘Iélgﬂla;'rml ar
1 tleS owevey excess o e
quanti Ui es;  Noveve] o Aled ciofsepipty | Lbadmand £A3, Poeet hEeC by

about 1 to 8 hour sthhemicwr anddhalibsuhf enyhbaredoydohathfie are empmuytdas
t ol uene, ethyl ene di ' ory, nper at ure
/ £ é¥8i £ %¥3§§%?%5¥5} ntitﬁggéuaﬁsas ri et hyl am ne,

of about O[err]C to 45[err scaven

can be utiliZed ifeXcess ofjthe aminerpgan haymeil g-@&@hﬂ-ﬁz@ﬁ’%ﬁéefi-s Rhedi |y
i sol ated * byreae:miumgehbeawpcis ofubssarial 19N dotplét e rwithin
purification can hg, |'$hﬁgupg ﬁﬁéﬁ“éﬂﬂfi@ tpﬁg Ph a mutual solvent
chromat ogr aphy, if desi h rocess is

such as toluene, ethylene dlchlorlde, or methylene
chloride at a temperature of about 0°C to 45°C. Acid
10 scavengers, such as triethylamine, can be utilized if
desired. The product isothiazolone is readily isoclated
by removing the reaction solvent, and further
purification can be accomplished by crystallization or
chromatography, if desired. The process is equally
15 applicable to all A systems contemplated.
An alternative method of synthesis comprises
reacting a 2-unsubstituted isothiazolone with a
compound RgL, where L is a leaving group such as halo.
This reaction is depicted as follows: '

R ] R~ [
\ \
NH + L-RS —p» H ,N—
2 < . R’
Il

o)

20

o=

25
Specific reaction conditions, such as choice of
solvents, temperature, molar ratios, acid scavengers,
and the like, are similar to the process described

"above, and are well within the skill of the art.

30 A preferred method for preparing the
isothiazolones comprises disproportionation of a
2,2’'-dithiobis aryl amide by reaction with an oxidizing
agent such as chlorine or bromine according to the
following scheme:



15 applicable to all A systens contenpl at ed. An al ternative

nmet hod of synthesis conprises reacting a 2-unsubstituted

i sot hi azol one with a compound RS5L, where L is a |eaving group such
as hal o. This reaction is depicted as follows: 20

[err] o5 WO 96/38144 [err] POTA)SP§/05821
Specific reaction conditions, such as choice of sol vent s,
tenperature, nolar ratios, acid scavengers, and the like, are
simlar to the process described abpye, and are well within the
skill of the art. 30 A preferred nmethod for preparing the

| sot hi azol ones conpri ges di sproportionatyon of a 2,2'-dithiobis aryl
am de by reaction wt Bgn oxi di zi §— agﬁpto§uch h e\ine or brom ne
according to the yWnhg schene: N—R®

-15- - [errl B 2 /

N R5 R*“Terf T"C—NHR 2. R CP wher e
Rlerr], R2, _.and Rlerr{ are as dbfined a ye. Thi s diségoportionation
react’i on reaw res starting witia 2,2 -dithio bisaryl am de, and
these are readily 10 prepared from 2, o' - dithio bisaryl carboxylic acids
by reacti ngyRdye 39| dp tdhd #hh‘i‘é' Hét S8 Be Hbovech #his oxal yl
chloride or thion chlorlde to correspondi n, aC|d

chl oride, and the q%}%ﬂ?ﬁrﬁé"flﬂElg%l’aeaCtmn FRAUArRE SFIFCLRE &R

Rlerr]N[err]2. A 2y3icHlthipnbheargl amide, and these are readily
10 prepared from 2,2’ -dithio bisaryl carboxylic acids by
reacting the acid with a chlorinating agent such as
oxalyl chloride or thionyl chloride to produce the
corresponding acid chloride, and then reacting the aciad
chloride with an amine RgNH,. A typical synthesis

15 follows the following scheme:
1
R S (CoCl), or
+ —_
20 R? ﬁ__OH socl,
0 2
25

1 S
R R°NH,
—_—
RZ”. ﬁ—Cl c-—NHR
o 2

The 2,2’-dithio-bisaryl carboxylic acids required
30 for the above synthesis are well known in the art or
are readily prepared by routine methods. Typical aryl
carboxylic acids commonly used include those of the
following general structures:



15 follows the follow ng schene: [err] The

2,2'-dithio-bisaryl carboxylic acids required 30 for the above synthesis
are well known in the art or are readily prepared by routine nethods.
Typi cal aryl carboxylic acids comonly used ‘include those of the
fol | owi ng gene ™0 9&IBM4Ct ur es: WD 96/ 38144 - 16- PQTA5{/05821
-16-
1. 1
[De D
Z
g2 COOH g2’ N COOH
5 2 ’ 2 ’
1 ' 1
R R
EN\ S O~ S
= o
R? N COOH 2 ~COOH
10 2 2
’ 14
1
Rio s
S COOH
15 R* 2

1
R = ]
S
—
R? g COOH
25 ' 2
r
1
R N
7E:;::H: ) S
s
10 R? N COOH
2
!
1
R S
~—
35 s [
-
RZ S COOH
2



-17- The 2,2'-dithio-bisaryl carboxylic acids are

readily converted to the corresponding acid chlorides by reaction
with a chlorinating agent such as thionyl chl ori de or oxalyl
chloride. The reaction can be 5 . carried out neat or in an unreactive
organi ¢ sol verf09%/38144  5,ch as di chl oronet hane, tetrahydr of urRGF/USHERIRY |
et her, dinethylformam de, or the like. The reaction generally is
conplete within about 1 to about 8 hours when carried out at a
tenperature of about O[err]C to about 10 _ 7_100[err]C. The product acid
chlorides are readily isol ated sinpﬁy by renoving the reaction

sol vent and excess  The %Pl ankBALbNS AHSA! cahPox§X2BPASIAY £4APOrati on
under reduced ﬁégssure The 2,2 -dit th_g bi saryl
Iofes

carboxylic acid chiadtdeLofyerted, to the cqpfripogipg acid chlorides

2, 2" -di t hi 0- bi sarhy aeaftsicy with a chlecinaiing sgeatpsichras atiiomydf t he

fornula Rl err] NH2ehloride obYRixafd1 PERTEFHaaN RS QQHEEE&X &plgyed include
c

al kyl g amnes and. substituted al % am nes ;su as
met hyl ami ne® | eucFAer~§% ARULRAE, Okt (fP WHHEAGHLNE, ovganic sqlyent
asparagi ne, and t#wch jdee dichlbrometbamke, tetranydirsfurahpeddbetdyines can al so

be enpl oyed, suc : 5 hﬁ%’(fx L 108 13- @81 Q0and. | .

3- et hyl t hi oani | ih?liﬁer' dlm?%}?gli‘gmt yIsUl fdalengq%aﬁlg}clahe&%%}eﬁ%cgﬁane. The
ami ne and $AF Yo kSdcopRERES Wikhime d1i KO aphRWx i Srdioung 25
equi nol ar quant i twken icarriedt oat a0y atdmpEmeitude of abouflCEI®NR about

di chl or onegpane, d@hy cif : d A ke, JACI
scavengers such a%t,% (?7 dﬁgl%, BE@?ucﬁ%%hﬁ?arﬁdﬁg, aggn%%%%rl%ﬁ&?&ﬁ &, and
the I'ike, can be SimPly hy memegingfthp geadtiopheoluvantiand guaessd |y is 30
conpl ete within atildrihdtingbagenti toxirexanpae 6@’ ev&Foration uRiderat a

e

t enper at ure of abg%a%%‘%gé}egﬁg?eabout 100[err]C.  Th

2, 2" -dithio-bisar are formed are easil i sol ated by
sinply renoving the ré&a ifor’ s8I Pigaryl carboamy¥@xaqiﬁsthmmﬁdnss by
evapor at i od5underarediesd cdavert§d €55 3,2/ -@i¢hibt biSarPLEmfdesAbyon
generally Is not reacriod $4%h' §%rimary amine of the formula RSNH, .
Typical primary amines commonly employed include alkyl
amines and substituted alkyl amines such as
methylamine, leucine, isoleucine, serine, threonine,

20 lysine, asparagine, and the like. Aniline and
substituted anilines can also be employed, such as
4-hydroxyaniline, 3-aminocaniline, 3-methylthioaniline,
4-dimethylsulfamoylaniline, and the like. The amine
and acid chloride generally are mixed in approximately

25 equimolar quantities in a mutual solvent such as
acetone, dichloromethane, tetrahydrofuran, methanol,
and the like. Acid scavengers such as pyridine,
triethylamine, N-methylmorpholine, and the like, can be -
utilized if desired. The reaction generally is

30 complete within about 1 to about 18 hours when carried
out at a temperature of about 0°C to about 100°C. The
2,2'-dithio-bisaryl amides that are formed are easily
isolated by simply removing the reaction solvents and
any excess reactants by evaporation under reduced

35 pressure, and further purification generally is not
required.



-18 - The 2,2'-dithiobisaryl carboxam des can be

converted to the isothiazolones of the invention in ei ther of two
ways. The carboxam des readily react wi th oxidi zing agents such as
brom ne or chlorine to 5 effect .cyclization to the correspondi ng

i sot hi azol onesW096/38144 The oxi dation generally is carried out BGIHPI60REE1an
excess of chlorine or bromne with the carboxam de in a sui tabl e

sol vent such as a hal ogenat ed hydrocarbon, di et hyl sul f oxi de,

di et hyl f ormam de, or the like, 10 typlgglly at a reduced tenperature of
about O[err]Cto about 5[err]C. The product isothiazolone is

general ly - sol i d fie @@m-hgmsasiyafyﬁr&ﬁwmlhéspe&ﬁl petates
fromthe reacti on m xtur tati pn, and

il
further purified, P’f‘vﬁ’érs‘?'eq&? t%’)? _Jfgotfu?%%f r%t ﬁ‘&?sl?v ﬂ{:'égnv\bzéhl ng, for
i nstance with elthqmemﬁmtwvodaysmblTheb@aﬁhqxam1dﬂﬂerBaﬂélyandact

crystall'ized ffOwﬁgm&ﬂi\ﬁ%%eﬁegh?&éha&setmme or cﬁiBi‘Eﬁé £&1hY|

acetate, and the ternative neth Ing the 20
i sot hi azol offes erﬁf?ﬁE&%XQilﬁﬁqﬂﬁpoEPstB?y¢°rresP°nQ&§Hb6?8ﬁ¥ﬂ%§°¥ﬁﬁﬁﬁ1ses
first converting frhe exiddtins generallynisra:achﬁdeom bgemiringsaondi ng

aryl thiol $8LDOX3 éi,ﬁ.o‘}iﬁé" ?mfr;% v}a.*lﬁ‘-ﬁ t%c Eé&bﬂﬂaﬂm{‘&% N

and car boxam de to orm epi c
bel ow: Spikaple Fplvent 5¢ﬁb §$t%|%ﬁiQSQQQF@ﬁnﬁﬁﬁﬁPéérE9%:reacted

with a reducing dmetngmﬁlmheamméﬂhﬂmmde(,DBE) the amy; ual

Zﬁgvfﬂé I|ke ?ﬁggygiﬁ%iﬁﬁﬁﬂ¥%%%%§ﬁF$geE éﬁ?\o&kfgébgg gtbgé$enperature
of about 10[ err] Cabeutb®i®. 30her produahdisothiazniong i¢ penevaplete within
about 0.5 to aboupo#ifO4k Sroom temperature and normally. precipitates
from the reaction mixture. It can be recovered by
filtration, and further purified, if desired, by
15 routine methods such as washing, for instance with
aqueous sodium bicarbonate or the like, and
crystallized from common solvents such as acetone,
ethanol, ethyl acetate, and the like. '
An alternative method for making the
20 isothiazolones from the 2,2’-dithiobis aryl
carboxamides comprises first converting the dithiobis
intermediate to the corresponding aryl thiol
carboxamide derivative, and then cyclizing the thiol
and carboxamide to form the final product. This scheme

25 ~1s depicted below:
R s
\
e - -
ﬁ—NHR ﬁ—NHR R’ ﬁ
0
30 o o

The dithiobis intermediates are reacted with a reducing
agent such as dithiothreitol (DTT) in a mutual solvent
such as dimethylformamide, dimethylsulfoxide, dioxane,
and the like. The reduction typically is carried out
35 at a temperature of about 10°C to about 30°C, and
normally is complete within about 0.5 to about 4 hours.



-19- The product aryl thiol carboxam de generally is not

| sol ated, other than renoving any reaction sol vent by evapor ati on.
The aryl thiol carboxam de can al so be prepared 5 fromreadily
avai | abl e 2- hydroxycar boxylic acids according to the follomdqg
schene: WO 96/38144 Agent [err] PGI/USI6S5821
[err] (@] 0 In this
process, a 2-hydroxycarboxylic acid is reacted 20 with an excess of a
common chl orinating agent such as thionyl chloride or phosphorus
pentachloride in an unreactive organic solvent such as ethylene

di chl ori de, THeh pRoahot Nargl Hidhlcarbegami @ Updiitera01yt Ae hbke,

typically at a tenper re ut 25C t bout r]C. e
product, a 2-chl %_;Hgﬁgg% :cﬂg%?’? gla er%:le\%lé)tvlg\l}g, QHY Pga[cé{elnenr aﬁqa?felng |20I at ed
by sinply renovi rRyapeEacaasti on sol vent and excess chlorinating

agent, for instance byhe aryl oMWl aHdrPoxandas c£6uchash Mee%i‘éﬁﬁreahe chloro

acid hl oride is then reacted w th.a.primry ani.ne ANH2, 30 in
an unreactiVe ord%ﬁwbrgga§£¥ta%§&§#h%§'%ﬁpggg?ﬁ¥ﬁ?éb°xyllqnﬁfﬂyPene chlori de,

ethyl chloride, d@cadvdingkto the follypiimgl sphemery ani nes commonly enpl oyed

i ncl ude - natural a-am no acids such as glycine, |eucine,
i sol eucine, lysine, aspartic acid, and the like. 35 Tertiary and
aromati c am nes such as AT AN eﬁlorinatiﬁa”i dme—bt N- net hyl
nor phol i ne can be added t as Agent > #
10 COH cC~—Cl1
Il Il
o] &)
5.
l RNH,
SH Cl
T L= O
. C—NHR’ C—NHR®
] : il
0 o]

In this process, a 2-hydroxycarboxylic acid is reacted
20 with an excess of a common chlorinating agent such as
thionyl chloride or phosphorus pentachloride in an
unreactive organic solvent such as ethylene dichloride,
chloroform, ethyl chloride, toluene, or the like,
typically at a temperature of about 25°C to about 60°C.
25 The product, a 2-chloro acid chloride derivative,
generally is isolated by simply removing the reaction
solvent and excess chlorinating agent, for instance by
evaporation under rediuced pressure. The chloro acid
chloride is then reacted with a primary amine, RSNHZ,
30 in an unreactive organic solvent such as chloroform,
methylene chloride, ethyl chloride, or the like.
Typical primary amines commonly employed include
natural o-amino acids such as glycine, leucine,
isoleucine, lysine, aspartic acid, and the like.
35 Tertiary and aromatic amines such as triethylamine,
pyridine, or N-methyl morpholine can be added to act as



- 20- acid scavenger for the hydrochloric acid that is forned

during the reaction. The chloro carboxam de that is produced is
readily isolated by renoving the reaction sol vent, and further
purification can be acconplished 5 by routine nethods such as

crystal lizati oW096/38144  chronmat ogr aphy, and the |ike. The chl 8F&US96/05821
car boxam de IS next reacted with sodi um hydrogen sulfide in a polar
sol vent such as net hanol, ethanol, isopropanol, or the like to give
t he correspondi ng 2-thiol carboxam de 10 2oderlvatlve The aryl
thiol carboxam de is next reacted with an agent to effect

Cyﬂ i zalt i Oﬂi Tygi aahdas@m& &Utﬂdgebhe hydromiérﬂcfecadm:h:hde &b poxmed bony|
sul fenyl chloride i odi ne,, .bromi tionis
15 acconpl i shgﬁrﬁﬁg rﬁ]%" rﬁfaéjdﬁoﬁbl a&ﬁa gﬁfﬁ? esa"lﬁg‘taﬁégg Eﬁ&{-_ %%I ol

car boxani de and cprbiuced igeraadilyadsobatedtbyeremoving shgameactbbwent
such as tetrahydr QBE{réﬁtoraﬂd1€fdftlfl‘aer purificAffbd lddd IH aclempBlXbHeg T Or

about 0.5 to about 18 hqurs at "a tenperature of about [err]Cto

about 30[err C. 281’ royrine MeERads SYCH 8% oFBHREANZHY P preci pi tat es as
It I s for metiromatiogsapleggdiand ithel dikel. byTHeIdhluMOonarhndamide

further purified, ibfngﬁé'fféktéaldy' Stakh bk i&QYQHH%S?éﬂQP

and the liKke. e conpou race can
25  have functlaﬁéVe%Eb%‘E‘Flhfesntme&Pé&B + (8ERan et%qp Rdy or the yhjch
may need to be dedikettaegive mra:lerortrespmdﬂng 2- th:.olmmrbeskamiide reactions
during synpﬂpsis.dggggatl functional substituent groups include, for
exanpl e, hydr 0x groups am_no groups, especially primary and 30
secondary anino groupsTRErRFaiol carheramide i next reacrgf WikhAR,

hydr oxy groups, iageﬁdetot@fﬁ@/@ycnzationunvmﬂhlslaa_l;@mteaebuaﬂﬁely

general |y need L 0uR1500Y e Mg aorblsBOOLFE G AUD Mot pee, S

es in the 35
mol ecul e.  The hyéﬂéiyeprbﬁQminﬁx;qyﬂoﬁbel%lbﬁbseﬁhﬁnﬁqulzatlon i8noved to

provi de theigree Ayebfyyidhéd by Aixifg equimolar quantities of the
thiol carboxamide and cyclizing agent in an unreactive
organic solvent such as tetrahydrofuran or the like,
and stirring the mixture for about 0.5 to about
18 hours at a temperature of about 0°C to about 30°C.
20 The product isothiozolone typically precipitates as it
is formed, and is readily isolated by filtration, and
further purified, if desired, by crystallization,
chromatography, and the like.
Many of the compounds embraced by Formula I can
25 have functional substituent groups (e.g., R* and R2)
which may need to be derivatized in order to avoid
unwanted side reactions during synthesis. Such
functional substituent groups include, for example,
hydroxy groups, amino groups, especially primary and
30 secondary amino groups, and carboxylic acid groups.
For example, hydroxy groups, in order to prevent
unwanted side reactions, generally need to be converted
to protected hydroxy groups such as ethers or esters
during chemical reactions at other sites in the
35 molecule. The hydroxy protecting group is subsegquently
removed to provide the free hydroxy group. Amino



-21- groups and carboxylic acid groups are simlarly

derivatized to protect them agai nst unwanted side reactions. Carboxy
groups generally are converted to esters such as tert.-butyl ester,
benzyl or 5 p-ni trobenzyl ester, and the |ike. Am no groups

typical ly areVQ&yPHAed, for exanple with acetyl chl or?&guﬁ?"oﬁ?é
like, or silylated with trinethylsilyl or t-butyldinethylsilyl
groups. Typical protecting groups, and net hods for attaching and

cl eaving them 10 are described.fully by G eene and Wits in Protective
G oups in Organic Synthesis, John Wley and. Sons, New York, (2nd Ed,

|13991), ﬁgd Q{/bOrkﬂ @,rwget 8681 ¥&ridHgAT acidfg%‘dﬁuﬁgﬁ.ﬁ]fhi@ﬂl@ﬂ&i&ry% El enulm |
ress, W YOr K, . . n 0 €. 1S5S0 | azZ nes ,o or mul a

are 15 capab Idérﬁf' 2F5FRE NP pﬂfgrt:ﬁg?eé}'l%la??§l%%% eu&wgﬁll%?%s Sies,

i ncl udi ng aci d adiactdamsal tCarhaxybgroupsl generglle|are convergedstpvat es,

such as hydrat es g¥tdral 8a8R! & a%rtAl-butll ester, @8R maceutical forns
are contenplated b ' i nventi.on, and,are included herein. Acid

i . i.né
addi tion salts 2(?'¥11ttr8$8n?5é3a0‘?§tfrf'oPﬁgdtﬂﬁeﬂlﬁeFo?ﬂ‘&lrﬁ’ FEEY8Found cont ai ns
am no substituenttypicapdy are ridylaged,aforsesample oeidiit acetyl in the A
ring system Bas@pighligeCap Q?eflqr]d@?do!hgﬂlylate? WA P e n§s b1yl
substituent groups ar(ﬁ r]e_éﬁgt, for 1 exanpl e, V\kien er IS” a
car boxy subst i t Ut tAPREVISHRSEnYIBIdYL STOUPE ok, FERARAL SEOERECIRRC.
Phar maceuti cal | y caouppt, abhé methbded diolri antaching cind cleavihigethempounds of

Formula | {gclud ' far, i %n.]l sacl S
hydr ochl orH:], ni ﬁri%‘é'fib§c§%é&eﬁblgaﬁ?ﬂ gregﬁff%‘%ﬁc . {/d’?‘ggri%%dri odi c,
30 phosphor i C,G—I'MMI‘!%' t iehs Hileyyand, Sgns, from

organi ¢ acids, sNsw ¥orkli piad iEd;m19091)andnd McOmie, Gdvecylive geodss
e s ooy i GekaRer by, pienlVBERKY, VPR SSIE.
acids, etc. 35 SulMRT¥ aPE sthedeothdpagiones f of Fomlags § Axee,
bi sul fat e, 15ul fi toapapleubfi £6xrmitid pPhaemapBaEPEAL By acceptable salts,
including acid addition salts and base salts, as well
as solvates, such as hydrates and alcoholates. All of
these pharmaceutical forms are contemplated by this
invention and are included herein. Acid addition salts

20 are readily formed when a Formula I compound contains
amino substituent groups, or nitrogen atoms are present
in the A ring system. Base salts can be formed when
carboxylic acid substituent groups are present, for
example, when R is a carboxy substituted alkyl such as

25 carboxymethyl or the like.

Pharmaceutically acceptable acid addition salts of
the compounds of Formula I include salts derived from
inorganic acids such as hydrochloric, nitric,
phosphoric, sulfuric, hydrobromic, hydriodic,

30 phosphoric, and the like, as well as the salts derived
from organic acids, such as aliphatic mono- and
dicarboxylic acids, phenyl-substituted alkanoic acids,
hydroxy alkanoic acids, alkanedioic acids, aromatic
acids, aliphatic and aromatic sulfonic acids, etc.

35 Such salts thus include sulfate, pyrosulfate,
bisulfate, sulfite, bisulfite, nitrate, phosphate,
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nonohydr ogenphosphat e, di hydr ogenphosphat e,

nmet aphosphat e, pyrophosphate, chloride, brom de, | odi de, acetate,
propi onate, caprylate, isobutyrate, oxal at e, mal onate, succinate,
suberate, sebacate, 5 fumarate, nal eate, mandel ate, benzoate

chl or obenzoat WO9M8144 et hyl benzoat e, dinitrobenzoate, pht hapﬁrgiswossu

benzenesul fonate, toluenesul fonate, phenyl acetate, citrate, lactate,
mal eate, tartrate, nethanesul fonate, and the like. Also contenplated
are salts of amno 10 acids such as arghpate and the like and

gl uconat e, gal acturonate (see, for exanple, Berge SSM, et al.,

"Phar maceut i cal

The acid additio
contacting the f
desired acid to pxmﬁaa @igetate, pr@.aiqnaue.t wgma\aéﬂumumm The

| t oxatlr?ﬂEiYEBQoﬁﬁﬁéneéﬁ@ﬂléBé C%Pbé%&tégoééﬁaé@dé form \ght h a
atin e ree Se I n nve I ona nner. e

A S o CeabasEe Ml eris  Berfiaten eut r R Rt i
certain phy5|cal methylqumopeetlésnstmnbenzqaﬂEUbphthglanepolar sol vent s,
ot her Vbé&édb%ﬁ%h&ér et@ﬂ&!éﬂ/@étﬁ%ntaeeté hghényEsaacdde/ e

pur

free base form

base a
free b

but

free base for
Phar maceutical ly

nd is
ase f

Sadrchydrbgefphbbphate £ dimairogenghogphate, 1977 66: 1- 19.

atbalec fr SRR Sl Drice, PRRBRIEE DY

I Cl ent anoun

resent | nventi on

metal s or am nes,asdicthead ikkekal Alasdcontemplatiedahraesabts hofretnaino or

organlc anhaes

pot ass

i um

gnesium C

20 Sl as af'%mg?é @ﬁ&dﬂii‘e Q-E{; gr%fes o) 'giu:J':nabl e 30

Ok lactabe, Muleath, SatETats, methanesulSaRRta: \

anmines are N, N - oﬁ%’éf‘z‘-’;ﬂ@é‘ﬁ??eﬁﬁﬂ?a%% xR S- Berge S.Mro&h Ak« rchol i ne,

di et hanol am ne,

(see,

Phar naceuti cal
of acidic conpounds arthe acid agdibior BN O RESLAGCPRROWIGR 3RS d form

with a

etitdwnduicat, Salts, * J\ oF PhagtimHeent ieal Bl giceai ne
for exanple $66¢ 5 rge S.M, et al ., "Pharmaceutical Salts,"” J.
SC|ence fg "66: 1-19. 35 The base addition salts

15

20

25

30

35

prepared by contacting the free base form with a
sufficient amount of the desired acid to produce the
salt in the conventional manner. The free base form
may be regenerated by contacting the salt form with a
base and isolating the free base in the conventional
manner. The free base forms differ from their
respective salt forms somewhat in certain physical
properties such as solubility in polar solvents, but
otherwise the salts are equivalent to their respective
free base for purposes of the present invention.

Pharmaceutically acceptable base addition salts
are formed with metals or amines, such as alkali and
alkaline earth metals or organic amines. Examples of
metals used as cations are sodium, potassium,
magnesium, calcium, and the like. Examples of suitable
amines are N,N’-dibenzylethylenediamine, chloro-
procaine, choline, diethanolamine, ethylenediamine,
N-methylglucamine, and procaine (see, for example,
Berge S.M., et al., "Pharmaceutical Salts,® J. of
Pharmaceutical Science, 1977;66:1-19.

The base addition salts of acidic compounds are
prepared by contacting the free acid form with a

of



- 23- sufficient anount of the desired base to produce the salt

I n the conventional manner. The free acid form may be regenerated by
contacting the salt formwth an acid and isolating the free acid in
t he conventional 5 manner. The free acid forns differ fromtheir
respective sal WO%P¥M4 sonewhat in certain physical pr opBFTUEW/ASE L as
solubility in polar solvents, but ot herwi se the salts are equival ent
to their respective free acid for purposes of the present invention.
10 Many of the isothiazol ones of Fogquula | contain one or
nore asymmetric carbon atons, and as such, Can exist in optically

active forms. For g¢3qBkent damount offtBECHESIr&d BHyO L PFRAUBESLAEE t hose
wherein R err] is a resid

\ ue qof ap a-am no a’@tf'(cjtfmh az’da ani ne,
val i ne, 15 | e fBLNe 10t FRR oTRERtLOR AL h EARRRE: 5o d5e*hatE one
or nore asynmmetri eayebeeregerémateal dyncontaahine the saltsdpamawdthi amo
]'E hei [ resioect ' V? ltalaat thﬁﬁeié%ﬂi’th{r@“ﬂﬂée free]c acid®idadpd QQ:Ywe!ﬁE%Hth ng N
ractional crystallization | \ erfo ce liqui romat ogr aph,
asymmetri ¢ synt hedPonesq Th%r%‘?%éqﬁdkggm?hégg%’ér#eﬁ%& “g‘[“é‘-’i ndi vi dual
enanti oners respect tmé esgil Bt ke saneyhdy ihicertaienphysical
VWhile the forns of L g ' £y I gt nt
preferred enbodi ngrf{o?,%rﬁg%§n%‘%%gr%easﬁg%giméyp%gsﬁ%][ag sIctlwiregﬁ%(')t inlmfltended
herein to nention ofheryisesthe s3lke FFespARAVRLRRY i@ fbaigy Fgsppctive
ram fications of tfree acid fonvmiipodies bf theupHesaiwdhvientiiohhe terns used
herein = 19 Are Merelundeseripling gathes ohanod | flidhiid 2 Rgnthth
vari ous changes may be matle w thout departing fromthe SpIrit or
scope of the invefii€RTr Mpre asymmetpis CrPeRi AECHRt A9% RS SUFPl cSan

illustrate efieti ihcopbeti ERictive Ebems DV erdr akample,exanpl es

are intended to b al...i ratl kes se the
i nvention, and ar sz%étgglggée%%# ;ﬁgfﬁgﬂp%{}n% JTQ?# ltt'lfi-)onsge iv_ﬁlearr?gﬁr gsgg%téj 35
Unl ess ot herwi se efidye af|ar yumine @edd such as gukanimed VRdAReermerci al

sources. Mapy of tilicdhgl threonine, and the like. Such groups have one- 24-
or more asymmetric centers. The racemates can be
separated into their respective enantiomers by routine
methodology, including fractional crystallization, high
performance liquid chromatograph, asymmetric synthesis,

20 and the like. The racemates and individual enantiomers
are contemplated equally by this invention.

While the forms of the invention herein constitute
presently preferred embodiments, many others are
possible. It is not intended herein to mention all of

25 the possible equivalent forms or ramifications of the
invention. It is understood that the terms used herein
are merely descriptive rather than limiting, and that
various changes may be made without departing from the
spirit or scope of the invention.

30 The following detailed examples illustrate

specific embodiments of the invention. The examples
are intended to be a general illustration of how to
make and use the invention, and are not intended to be
limiting in any respect.

35 Unless otherwise stated, all reagents were
obtained from commercial sources. Many of the aryl



t hi ol carboxam des which are utilized as starting materials are known

or are avail able by the nethods descri bed, for exanple, by Bell, J.
Am Chem Soc., 1942: 2905, Carnellino, et al., Eur. J. Med. Chem, 5
1994; 29: 743-751, Bennett, et al., Organic Prep. and Proced. Int.

1974; 6(6): 287- YoM/ tal i, et al. Il Farmaco Ed. Sc.PCHU9§05821
23: 468-476. These references are I ncorporated herein by reference for
t heir teaching of synthetic nmethods for aryl thio carboxam des. 10
PREPARATI ON 1 2,2' -Dithiobi sbenzoyl ggépride A m xture of
2,2' -dithiobisbenzoic acid (25 g, mml ) in 350 nL of thionyl

chlori dﬁ \évas heat eéhﬂ-.tl Je'é.rboxﬁﬁihélé Wiich &Jiéoutslizé“heas estaFtirgy sol Et i on
was cool e excess _thi | The
Safd! PN, Gl 80433 2D TUPKE hid) idiGitSe

crude solid was Qqﬂ'ﬁﬁﬁ? compound was
recovered by filtrdesaribed,yfordegampley bY 331#p ds0Amc1Cheml SOCLh| s

conpound was used ¥§41u§§05fubh9ﬁélf£ho, éﬁ“&lflcﬁhkonJ. Chem '
PREPARATI ON 2 i obi s[ 5-f uorobgﬁzov orl A

mixture of 292" -di¥MYHAS["83r7adr oB *25 B85 mol )
and t hi onyl chlorlggggggl___:ama$974 s(s)rzanﬂasa andontngltOEEFEianocedure

descr i bed”above {0y gl Ghd @00 9 8e 22wl WsOD! ehisd | HorahmERy
chloride]. This ¢ S W t hout

urt her $ cathn 30
PREPARATI ON 3 are gnoorpgoraresi ReEein o XRFERBGe £AF o #‘%Je‘F teach
A mixture of 2,2 -¢f tdyhrnetliT- methody bpow cinylachdp carboxamdddés g, 2.0 mml)

and t hi onyl Bhloride (10 nmL) was 35 reacted according to the procedure
descri bed above to yield 0.8 g of 2,2'- d|th|ob|5[5 nethoxybenzoyl
_95. PREPARATION 1

2’ -Dithiobisbenzoyl chloride
A mixture of 2,2’-dithiobisbenzoic acid (25 g,
81.6 mmol) in 350 mL of thionyl chloride was heated at
15 reflux for 18 hours. The resulting solution was cooled

and excess thionyl chloride was removed in vacuo. The
crude solid was slurried in hexane and the title
compound was recovered by filtration to yield 21.2 g

- mp 150-151°C. This compound was used without further

20 purification.
PREPARATION 2
' -Dithiobi - r
A mixture of 2,2'-dithiobis[5-£fluorobenzpic acid]
25 (5.0 g, 14.6 mmol) and thionyl chloride (40 mL) was

reacted according to the procedure described above to
yield 4.9 g of 2,2'-dithiopis[5-f1uorobenzoyl
chloride]. This compound was used without further
purification.

30

PREPARATION 3
2.2’-Dithiobis[5-methoxybenzoyl chloride]
A mixture of 2,2’-dithiocbis[5-methoxybenzoic acid]

(0.8 g, 2.0 mmol) and thionyl chloride (10 mL) was

35 reacted according to the procedure described above to
yield 0.8 g of 2,2’-dithiobis [5-methoxybenzoyl



chloride]. This conmpound was used w t hout further purification.

PREPARATION 4 5 2. 2" -Dithiobis[5-nethyl benzoic acid] A

m xture of 2,2'- dithiobis[5-nethy|benzoic aci d] (0.6 g, 1.8 nmmol)
and t hi onyl chI de4£10 m) was reacted according to the rocedure
descri bed abovg' yield 0.3 g of 2,2'-dithiobis[5- netﬁ?PH%ﬁ?@
chloride]. The conpound was used w t hout further purification.
PREPARATI ON 5 2.2' -Dithiobis[4-fluorobenzoyl chloride] 15 A
m xture of 2,2'-dithiobis[4-fluorobenzoic _aggi.d] (5.0 g, 14.6 mmol)
and thionyl chloride was reacted according to the procedure

descri bed above tcohypeide]l. Thisdcdmpoahd 2wds Wbiddivdltholé- Fhberepenzoyl

chloride]. The purlflg Qrpapind was used wi thout further purification. 20
PREPARATI ON 6 Di t'hi obi s[ 4- met hoxybenzoyl chl ori de] A
m xture of 2,2"-dithiobis[4-nethoxybenzoic acid] (2.2 g, 6.6 mmol)

and t hi onyl chl ori de (20 m_) was 25 PREPERRRTEON arcording to the procedure
descri bed aﬁgve tg 5. |éﬁycﬂns[4 nmet hoxybenzoy

chl oride]. fur .
PREPARATI ON 7 30 'mEFtcumeo@ﬁsFﬂ hred b inkicohA -methylbenzoic acid] A

m'gtu[]e ofI 2, ﬁl di(bbé o) ST 4 michy! BAazZehLoel Cthor:Lde (18- 21 p. vrr]éé- 9 ngl)
and t hi onyl chlor re cte o_the procedure
descri bed above tkgﬁcééﬁ’éngﬁﬁgig Eoqtaf %85F§fg %E? PSS Hoyl 35
chloride]. The c¥Hpband. WWE;QisédzﬁrﬂﬁbhxoblﬁEﬂﬂmethylbenpqylf|catlon
10 chloride]. The compound was used without further
purification.

PREPARATION 5
2,2’ -Dithiobis[4-fluorobenzoyl chloride]

15 A mixture of 2,2’-dithiobis[4-fluorobenzoic acid]
(5.0 g, 14.6 mmol) and thionyl chloride was reacted
according to the procedure described above to yield

. 4.1 g of 2,2’-dithiobis[4-fluorobenzoyl chloride]. The
compound was used without further purification.

20

PREPARATION 6
2.2'-Dithiobisf4-methoxybenzoyl chloride]
A mixture of 2,2’-dithiobis[4-methoxybenzoic acid]
(2.2 g, 6.6 mmol) and thionyl chloride (20 mL) was

25 reacted according to the procedure described above to
yield 2.1 g of 2,2’'-dithiobis[4-methoxybenzoyl
chloride]. No further purification was required.

PREPARATION 7
30 2.2'-Dithiobis[4-methylbenzoyl chloride]
A mixture of 2,2’-dithiobis[4-methylbenzoic acid]

(3.8 g, 11.2 mmol) and thionyl chloride (50 mL) was
reacted according to the procedure described above to
yield 3.6 g of 2,2’-dithiobis{4-methylbenzoyl

35 chloride]. The compound was used without further
purification.



- 26- PREPARATI ON 8

2.2'-Dithiobis[3-pyridinecarbonyl chloride] A m xture of

2, 2' di t hi obi s[ 3- pyridinecarboxylic acid (1.5 g, 4.8 mol) and t hionyl
chlorlde (20 mL 5 reacted according to the procedure described
above to %ﬂ”@l“f 3 g of 2,2'-dithiobis[3-pyridinecar bonﬂc'l"US%"’5821
chloride]. The conpound was used w t hout further purification. 10
PREPARATI ON 9 2.2' -Dithiobis[4"-sul fanoyl benzanilidel (general

met hod) A solution of 2,2'-dithi_gplLsbenzoyl chloride (5.0
g, 14.0 mmol) from Preparation 1 in 50 nL of 15 di chl or onet hane was
added dropwi se to a sol ution of PREBARATIONUISI onyl )-aniline (6.2 g,

36.0 mmol) in 125 é';%' lDltthBX% [.5] E@r“oo &b kAT ["M:or 5.'% mxture was

stirred for saftrng sortd ved by
filtration, washed witHA m:qamre Qﬁt%ﬂ'wmlédﬁ EYEDdineQ%%QM]G-%H el d

7. 658 ﬁ{ crude prOQélfd gS 47 80@mol) ar%%rmili@hy]g.l lc?ﬁoémé VEs nEys paded
in or ma et hano iltere

preci pi t at ed® fron1¥?ﬁ9¢%4t55985d§85uF? RPN Te descrq%%?i#%ﬁy%ﬁtcio nL 4
aqueous NaHCO3. Theigiddudt gwef 252’ -digwldhist [3dpyyifineecarbonyl washed with
et hanol and water ghioridad)? Yirfkdcdmpodndfwddideld! WetEOAR Ot hd®

311-312[err] C PREPARATI ON 10

2.2'-Dithi obi s[ 4 -BeF¥ERARLICR net hoxybenzani | i de)] 30 Thi s
conpound was prepared according to the general nethod described in
Preparation;g using 2,2' - d|th|oﬁkﬁﬁﬁkmﬁﬁh$gmybenzoyl chloride] (1.1
g, 2.7 mmol ) | '

4- (ami nosul f onyl ) - &# b RgEnt SraRRe—JFEACLAL 15 ) |

The crude product mggngprystalllzed from
A solution of 2,2’-dithiobisbenzoyl chloride

(5.0 g, 14.0 mmol) from Preparation 1 in 50 mL of

15 dichloromethane was added dropwise to a solution of
4- (aminosulfonyl)-aniline (6.2 g, 36.0 mmol) in 125 mL
pyridine cooled to 0°C. The mixture was stirred for
18 hours, and the resulting solid was removed by
filtration, washed with 1N HCl, water, and dried in

20 vacuo to yield 7.6 g of crude product. This crude
material (6.5 g) was suspended in 50 mL '
dimethylformamide/60 mL ethanol, filtered, and
precipitated from the filtered solution with the
addition of 10 mL 4% aqgueous NaHCO,. The product was

25 collected by filtration, washed with ethanol and water
to yield 4.3 g of the title compound, mp 311-312°C.

PREPARATION 10

2,2'-Dithiobisgf4’- 1 (4-methoxybenzanili
30 This compound was prepared according to the

general method described in Preparation 9 using

2,2’ -dithiobis[4-methoxybenzoyl chloride] (1.1 g,

2.7 mmol) in dichloromethane (10 mL} and

4- (aminosulfonyl) -aniline (1.1 g, 6.8 mmol) in pyridine
35 f15 mL) . The crude product was recrystallized from



-27- di et hyl f ormam de, ethanol, and water to yield 0.8 g of

the title conpound. PREPARATI ON 11 5

2.2 -Dithiobis[4"-sul fanoyl (4- et hyl benzanilide)] Thi s conpound
was prepared according to the general procedure described in
Preparati on 9 WO93s144 2, 2' - di t hi obi s[ 4- net hyl benzoyl chl oPFHE6/0E821o o
5.5 mol) in dichloronethane (20 nmL) and 10 4- (am nosul fonyl)-aniline
(3.4 g, 19.9 mol) in pyridine (40 nmL). The crude product was
recrystallized fromdlrrethylforrramdez7 et hanol, and water to afford
2.1 g of the title conpound 15 PREPARATI ON 12
2.2' -Dithiobis[4 4 3 ﬂff%%fﬁﬁﬂﬂd@orggﬁaﬁéﬁ'|éﬂhﬂdater to yield dhssgcespound
was prepared accor | general procedure described in
Preparation 9 usif itle gompoud.nj obis [4-fl uorobenzoyl chloride] (2.0
g, 20. 5.2 nnDI) i n di chl oronmethane (20 nL) and

4-(am nosul fonyl)-aniline (2.2 g, 13. §hﬁg§§jbjdﬁ 11 pyrldlne (30 n).
d th If

The crude product was recrystalllzed de,
ethanol, and® wat eR+246-Dithiobis(4’ -sulg ‘ 25
PREPARATI ON 13 ths - Ednigounid ﬁhﬁ psap&tmﬂndddbn@inbytbenhanlIlde)l

Thi d |

75 ocorPouns uas sReghgs o 0ARid Botiyhl 1o propdititcsl oTRbIRG o ) |
5.3 mml) in 2 2dréhF%*QPkﬁﬁﬁﬂﬂ?tbﬂébﬁﬁf°ﬁkdFQﬁQE%QFﬂoéalPoﬁyl) anil i ne
(2.3 g, 13.3 mol )5.5nmpayl) dmaiidiloromethigec(2@lann) and product was

recrystalliged M@l IR £ QUMM ne (3.4 /18Rlo xRY) Vgher 1O Vield

pyridine (40 mL). The crude product was recrystallized
from dimethylformamide, ethanol, and water to afford
2.1 g of the title compound.

15 PREPARATION 12

2,2'-Dithiobigf4’-sulfamoyl (4-fluorobenzanilide)]
This compound was prepared according to the
general procedure described in Preparation 9 using
2,2’ -dithiobis[4-fluorobenzoyl chloridel (2.0 g,
20 5.2 mmol) in dichloromethane (20 mL) and

4- (aminosulfonyl) -aniline (2.2 g, 13.0 mmol) in
pyridine (30 mL). The crude product was recrystallized
from dimethylformamide, ethanol, and water to yield
2.6 g of the title compound.

25

. PREPARATION 13
2,2'-Dithiobis[4’-gulfamoyl (5-methylbenzanilide)]
This compound was prepared according to the

general method of Preparation 9 using 2,2’-dithiobis{[5-

30 methylbenzoyl chloride] (2.0 g, 5.3 mmol) in
dichloromethane (20 mL} and 4- (aminosulfonyl)-aniline
(2.3 g, 13.3 mmol) in pyridine (30 mL). The crude
product was recrystallized from dimethylformamide,
ethanol, and water to yield 1.8 g of the title

35 compound.



- 28- PREPARATI ON 14 [s- (R.R*)[-2-]2-
[ 2- (1-tert-Butoxycarbonyl - 3-net hyl -
butylcarbanDyI) 5- met hoxy- phenyl di sul f anyl ] - 4- met hoxy-

benzoyl am nol - 4- net hyl - pentanoic acid tert-butyl ester 5 g ener al

net hod) W°9"3¢«4%0I ution of 2,2'-dithiobis[4-nethoxybenz g’F’“s“’”ssz’
chloride] (1.1 g, 2.7 nmol) fron1Preparation 9 in 10 nm_

di chl oronet hane was added dropwi se to a sol ution of L- | euci ne, t-butyl
ester, monohydrochloride (1.5 g, 10 6. 8og00l ) and N-net hyl norpholine
(1.6 m., 14.0 nmol) in 25 nL dichl oronet hane cooled to Jerr]C to

5(err]C. The resul ting sol utlcpnmonrmd for 18 hours, and then
warmed to anbi ent DEr.a. £ extract ed

| ayer was dried wohrbyhtgaha iisy
crude product  peng 81l & l:h 3 éﬁtﬁ&ﬂ@ﬂdﬁ o @CQb%Eeb{z Yl o 2 g

of the titl e comoun PREPARATI ON 15
[S- (R Rt)-2.[2- 49gnerd car bonyl - 3- et hyl -

but yl car banmoyl ) - 4- f | uok csqiheiydndio§uR{ 2hydlj tisiobis (4 -methoxybenzoyl
fI'uorobenzoyl am nghy e{@ Ny Fie@t aQOVCnnﬁGi)d #1545k Pr¥pdration 9 fﬁt:@d n%.5
Thi's conpound was re ared accord é ner al nﬁ gf
Preparation 14 usPhgd oron?t@angl Fo% ded q‘i“lﬁﬁ‘f‘&%eﬁ?o?l SeHY ?’&Ie‘if (2.0
g, 5.2 rrrmL)leuncﬁﬂe Ji-kolitgyfl| esoae} rmmh}tdﬂoymlméﬂebmn.ys g,
ester, hydr oc llmﬂ%w( %rﬁ %-mblh ﬁ}% meh hy Im{@_{ hol i ne
(1.4 nL 1%' F ﬁl onef hane. Tﬁﬂ-crude uct was
recrystallized ih 25f%rﬁ‘é’(}’&3ﬂr°5‘8§¥‘3?% ?W%ﬁ%l"d’ P°& §°oP°Fhe ?I e
conpound. resulfi®H/sAik4on was stirred for 18 hours, and then 29-

warmed to ambient temperature (25°C). The mixture was

extracted with 0.5N HCl, water, 8% aqueous NaHCO®>, and

15 brine. The organic layer was dried with MgSQ,,

filtered, and concentrated in vacuo. The crude product

was recrystallized from ethyl acetate to yield 1.2 g of

the title compound.

20 PREPARATION 15
S- R¥)-2-[2-]2-(1-tert-Butoxycarbonyl-3-methyl -
butyica oyl) -4-fluoro-phenyldigul fanyl] -5-
fluorobenzoylamino] -4-methyl -pentanoic acid tert-b
ester
25 This compound was prepared according to the

general method of Preparation 14 using
2,2’ -dithicbis[5-fluorobenzoyl chloride] (2.0 g,
5.2 mmol) in 20 mL dichloromethane, L-leucine,t-butyl
ester, monohydrochloride (2.5 g, 11.4 mmol), and

30 N-methyl morpholine (1.4 mL, 12.5 mmol) in 30 mL
dichloromethane. The crude product was recrystallized
from ethyl acetate to yield 1.8 g of the title
compound.



PREPARATI ON 16 [s- (RR.R*)[-2-[2-[2-(1-tert-Butoxycarbonyl - 3-nethyl -
but yl car banoyl ) - 5- et hyl - phenyl di sul f anyl | - 4-

nmet hyl benzoyl am nol - 4- net hyl - pentanoic acid tert-butyl 5 ester

Thi s conpound was Prepared according to the gener al nethod descri bed
i n Preparati onWe26:8&%i#hg 2,2' -dithiobis[4-nethyl benzoyl P

(1.8 g, 7.8 mol) in 20 nL di chl oronet hane, L-I|eucine,t-butyl 10
ester, nonohydrochloride (4.0 g, 17.9 nmol), and N- net hyl nor phol i ne
(4.6 nb, 41 mmol) in 60 nL di chl or onsfghane. The crude product was
recrystallized fromethyl acetate to yield 1.9 g of the title
conpound. 15 : pREﬂﬂﬂﬂiﬁBﬁThﬁN 17 [ S-
(R.R*)]-2- [[2-

car bonyl | -am nol - &

Thi s conpound \Afasn@"tﬁﬁiﬁéﬁz@ﬁ}qingAxtaeEﬁ%l ;fentamﬁ@%rcah EEEEOHu%ﬁCU bed
in Preparat|on 14 u5|ng I ObI S| 3- pyr1 di necar bony ori de]
(0.8 g, 5 2. #8%8X) in 10 nl dichl oronet hane and L-1eucine, 25

t-butyl ester, nonohydThiél conmimndl wasgprépadredmigcanding to thé nlL

pyr:gigeg Thefcgﬁgingiﬁguﬁétﬂgﬁ;déﬂﬁflﬁhﬁlkhzﬁ¥hparatioﬂ'flﬁhﬁiﬂﬁl acetate to
ékEPARATICEIQB P27 -Fsthlobis[4 methygbenzoyl chloride] (1.8 g,

(R*,R*)]-2-[2-[ 2- (7. 8CambdbX yiR- Znamh.yldlinhgtbramdaalnm;é,) L-leucine, t-butyl
phenyl di sul{gnyl | eQ%Q o W=Tas8 r,,_J_aL cl-,a(y ‘ihmol) anhiert-butyl

ester %utlon 86?Ep?@tﬁg€ % -|soleu0|ne 35

t-butyl ester in ﬁbﬁe y meFRﬁﬂ h&nBLnadl mhith 5.6 g
(55.0 mmol) of N- rMichj}bromgtitanere. Thiee crude product was recrystallized

- 30- resul td g §ehyt ! Qe ©00L8d1401[87¢18F AL kGreked by
compound.
15
PREPARATION 17
IS-(R*,R*)]1-2-[[2-[3- (1-tert-Butoxycarbonyl-3-methyl-

butvlcarbamoyl) - idin-2-yldigulfanvl] -pyridine-3-
carbonvl] -amino] ~-4-methyl -pentanoic acid texrt-butyl
20 ester

This compound was prepared according to the
general method described in Preparation 14 using
2,2’ -dithiobis[3-pyridinecarbonyl chloride] (0.8 g,
2.1 mmol) in 10 mL dichloromethane and L-leucine,
25 t-butyl ester, monohydrochloride (1.5 g, 5.7 mmol) in
20 mL pyridine. The crude product was recrystallized
from ethyl acetate to yield 1.9 g of the title

compound.
30 PREPARATION 18
S-(R* R*¥}1-2-[2-[2- (1-Carboxy-2-methylbutylcarbamoyl
henyldisulfanyl] -benzoylaming] -3-methylpentanoic acid
tert- 1 ester .
A solution of 10.0 g (53.2 mmol) of L-isoleucine
35 t-butyl ester in 100 mL of dichloromethane was mixed

with 5.6 g (55.0 mmol) of N-methylmorpholine. The



rapi d dropw se addition of a solution of 8.3 g (24.2 mmol ) of

2, 2" -dithiobisbenzoyl chloride (from Preparation 1) in 100 nmL of

di chl oronet hane, keeping 5 the tenperature below O[err]C. The m xture
was stirred at Jerr]C for 1 hour and then stirred at room
tenperature foWO096/38144 18 hours. The solid which had forned WBSTUVEMWAGRA by
filtration, washed with water, and dried in vacuo to give 6.5 g of
the title conmpound. The filtrate was 10 washed with water, 0.5 M
hydrochl oric acid, water, dried (MSQg)., filtered, and evaporated in
vacuo to give an additional 6.9 g of the title conpound . having
conpar abl e purityresulthing solution was cooled to PREPARATrEREHE] by

[S-(R*.R)1-2-[2 vl G 1) -
phenyldlsulfanylb%%&%ézéﬁﬁgﬁ'}lgé %§§?%€¥ é%é?% aci Lf 8.3 9 A sol ution
of 13.2 g (20.5 mid4)2 gimalje oﬁeat.zbudythloblsbemér chllpsider gt i on 18)

in 50 nmL of tr'f|ﬁ£E§5¥éﬂldh 49 in 1@6'ﬁhVE¥;éﬁdﬂﬂd%%méhh&ﬁ@nWEé%@ﬂ%kﬂtUre for
18 hours. The sol vent vva}%ﬁiﬁnog%g acuo he re5|%éje was

di ssol ved i § 50 ntP®ftRRGTESE e e mi uEﬁIU?ﬁn%?
renoved i n vacuo, 08@dEdhel hesirdand: then siwksrad iatursomd temnperdBorer £y

di ethyl ether/penjgng, @Es m@ﬁalyéva:hlw%é&lefdﬁ@al thgré‘:%x}&’d‘W removed

by filtration. Affer was %J

et her/ pent ane (2: 1} EFRFA9en Wﬁdpﬂﬁp&n‘éat?‘ﬁe asn(ﬂ fedin VIEC KD ed in
vacuo and identifgideas.®.d aof chet bdtlettampound. Thepdibhtrave was
211-213[erplC. 30

PREPARATICR#EO washe?s¥it wa&g 025 ? hy roc?%fﬁég cid_éyateﬂ I-

but yl car banoyl ) - 59FEeHoMaSad my ?-E%H"?%mﬁ"r gvaporated h‘@&}{%r%yl ani nol
- 4- met hyl - pent anogivacan {@HEtdionhl 6.9 gnet hrdd title compound\ lsaprirg on of

[S-(R*, R*)-2[ 2- [2 JEé %) urit
but oxycar bonyl - 3- net fﬁ cérgénnyl)-S-
15 PREPARATION 19
S-(R*,R*¥)}-2-[2-[2- (1-Carboxv-2-methvlbutvlcarbamovyl) -
henvldisul fanvibenzovlaminol -3 -methyvlipentanoic aci

A solution of 13.2 g (20.5 mmol) of the tert-butyl
ester (from Preparation 18) in 50 mL of trifluoroacetic

20 acid was stirred at room temperature for 18 hours. The
solvent was removed in vacuo, and the residue was
dissolved in 50 mL of dichloromethane. The
dichloromethane was removed in vacuo, and the residue
was triturated with 150 mL of diethyl ether/pentane

25 (2:1 v/v), and the resulting solid was removed by
filtration. After washing with 50 mL of diethyl
ether/pentane (2:1) and then with pentane, the solid
was dried in vacuo and identified as 9.9 g of the title
compound, mp 211-213°C.

30



met hoxyphenyl di sul f anyl ] - 4- met hoxybenzoyl am no] - 4- met hyl - pent anoi ¢

acid tert-butyl ester (1.2 g, 10 1.7 mol) and anisole (1 nm.) in 10 nL
di chl or onet hane, cooled to about O[err]C, was treated dropwi se with
10 mL of trifluoroacetic acid. The m xture was allowed_to warm

to anbi ent tenP&%B¥HE. After 4 hours, 5 nL tol uene wa S CEYSRPS8Z g
the solvents were renpoved in vacuo. The 15 crude product was
recrystallized from net hanol /water to yield 0.7 g of the title-
conmpound. PRERARATI ON 21

[S (R, R*)1-2-[2-[ 2- (1- Car boxy- 3-net hyl - 20

but yl car banoyl ) - 4-f | uorophenyl d| sul f aPREPARATION 20
f | our obenzoyl am n b The general nethod
of Preparation 20 —2-[2-[]2-
(1-tert-butoxycar W&Mﬂw

nmet hyl - but yl car ba béh |- di- e ntanodic aci

X1
f1 uor obenzoyl ami ngl - 4-wet hyl pent anoi ¢ aci d tert-butyl ester (1.8 g,
2.6 nnol) |n}’ 20 n‘#'&ll-’gﬁiororret hane, anisole (2 nm), and 20 nL

trifluoroacetic acid. Fhesolution aff USe (B*oBHLt2 Rrs[2eibetrdl-l i zed from
net hanol /water to butchaaﬁéﬁp-éln%t% fbhag\taiﬁan@mn@nd 30

- 32- goxybenzoJiamlgo] 1

[~ (1- Car boxy- 3- W&%W%?W%Jaqﬂﬁwl ]! 2 [2-

5-met hyl phenvl di s metagyFpedtamainy ldvddz pirsnbutyl ester (1.2eghyl - pent anoi ¢
aci d [53 ( RklOR*)] he; gﬁng?A‘n{m&%ﬂgu%f (Rr ﬁ@.gr%'ﬁ‘ nd? dRh1RbherRane,
using [ S -ter oxycar

met hyl - but yI car bafiHFIsE %‘Pﬁ}f %éﬁylw sﬁF?iﬁ%‘% g’if’—p‘“se with 10 mL of
et hyl - benzoyl ami rta]iﬂuneohqétmr&ca:dol c Thei dixtuxe beis/lallowed teswarm(1l. 9

g, 2.8 mml) in ZQ:ME.EH{:OE % 10Af8eraﬁl“t§<9.{z% (% Q‘Im:bflg‘%gg 10 m.

trifluoroacetic acid. uct was recrystall from

net hanol / wat er t o %Was adde9, Arf fthe godvents Vere LEMHRLAR vacuo.

15 crude product was recrystallized from methanol/water to
yield 0.7 g of the title compound.

PREPARATION 21
S-(R* R*)]-2-[2-[2- (1-Carboxy-3-methyl -

20 butylcarbamoyl) -4-fluorophenyldisulfanyl] -5-

flourobenzoylaminol] -4-methyl -pentanoic acid

The general method of Preparation 20 was followed
using [S-(R*,R¥)])-2-[2-[[2- (1-tert-butoxycarbonyl-3-
methyl-butylcarbamoyl) -4-fluorophenyldisulfanyl] -5-

25 fluorobenzoylamino] -4-methyl pentanoic acid tert-butyl
egster (1.8 g, 2.6 mmol) in 20 mL dichloromethane,
anisole (2 mL), and 20 mL trifluoroacetic acid. The
crude product was recrystallized from methanol/water to
afford 0.9 g of the title compound.

30



PREPARATI ON 23 15 [(S-(R*,R*)I-2-[[2- [3- (1-Carboxy-3-nethyl -
but yl car banoyl ) -pyridin-2-yl-disul fanyll-pyridi ne-3-

car bonyl ] - am nol - 4- net hyl - pent anoi ¢ aci d The general nethod of
Preparati on 20 was fol |l owed usi ng

[S- (R, R*)]-2-VP25B&44 1_t ert - but oxycar bonyl - 3- 20 PCT/US96/05821
nmet hyl - but yl car banoyl ) - pyri di n- 2-yl di sul fanyl ] -

pyri di ne- 3- car bonyl ] - am no) - 4- net hyl - pent anoi ¢ aci d tert-butyl ester
(1.9 9, 229 mol) in 20 nL di chl or ongfzhane, anisole (1.5 nL), and 10
mL trifluoroacetic acid. The crude product was 25 recrystallized

from nmet hanol /water to yleld 1.2 g ofPREPARATIbueantIe conpound
PREPARATI ON 24
2-chloro-5-nitrob

di chl or onet hane wasmeshyiphenyldisulfany

, , _Q, ] arba L)
mol ) and a Fgggﬁg_%é%gg§53§£%$g§= dlnethylfornan1de The nixture'mas
stirred at [err]C ToO our s v vacuo,
and the residue was reﬁpgs% R Hﬁgﬁﬁgnfgn#reparathﬂ Igﬁgng?ﬁéﬂ% The
sol ution was cool wging ¢¥efR1&3*)dn@ [2-[2- (1-tert-butoxycarbonyl-3-

- 33- anmo plefnyR sb a2y 98- h@enﬁiphe%g}ll&fsa&faa 1]-4- O

m nut es, wher eupon tg r oduct reC| |tated florm” | ution. The
product was col | e®€E Y%y FREPYLAMIRE t& -methy %ﬁﬂﬁﬂﬁq}%sﬁﬁidnﬁert butyl
174-175[err]C. 5Sester (1.9 g, 2.8 mmol) in 20 RRCMRNXIIcAYMAEhane,

2.2'-Dith 5- Is uti of

- ohi o o 510 ' > BEBRE (A0 4 | pa,10 my tyfrRugiBadtbydlaSi L))
in 90 nL of et han%spﬁmmlr&ﬁwﬁ%l%bﬁ%rﬁmm methé‘&P\l/Hétﬁ’f}o‘i‘%te
Na2S(9H20) (2.6 gyi2@d51nDo4)ofnthe title sepoundO. 7 g, 20.5 nmol). The

m xture was heated at reflux for 1 hour, then cooled to room
t enperature

PREPARATION 23
15 S- (R* _R* -2-[12-13-(2~ boxy-3- hyl -
utylcarbamoyl) -pyridin-2-yl-digulfan - idine-3-
carbonyl] -aminol -4-methyl-pentanoic acid
The general method of Preparation 20 was followed

using [S- (R*,R*)]-2-([2-[3-{1-tert-butoxycarbonyl-3-

20 methyl -butylcarbamoyl) -pyridin-2-yldisulfanyl] -
pyridine-3-carbonyl]} -amino) -4-methyl-pentanoic acid
tert-butyl ester (1.9 g, 2.9 mmol) in 20 mL
dichloromethane, anisole (1.5 mL), and 10 mL
trifluoroacetic acid. The crude product was

25 recrystallized from methanol/water to yield 1.2 g of
the title compound.

PREPARATION 24

2-Chloro-5-nitrobenzamide

30 A mixture of 2-chloro-5-nitrcbenzoic acid (15.0 g,
74.0 mmol) and 200 mL of dichloromethane was reacted
with oxalyl chloride (16.2 mlL, 186.0 mmol) and a
catalytic amount of dimethylformamide. The mixture was
stirred at 25°C for 3 hours. The solvent was removed

35 in vacuo, and the residue was redissolved in 200 mL: of
dichloromethane. The solution was cooled to 0°C, and



wher eupon a solid fornmed. The solid was collected by 15 filtration to

yield 2.6 g of the title conpound, np 266-269[err] C

PREPARATI ON 26 2.2' -Dithiobis(5-am nobenzam de) 20

2,2 -Dithiobi ng ni trobenzamde) (2.6 g, 7.0 mmol) was added.
portion-w se t Q%638 4uxing slurry of reduced i ron (8. PCFUSPEOSEY i
of water containing 0.1 nL of acetic acid. The resulting slurry was
heated at refl ux for 2.0 hours, then cooled to roomtenperature. The
25 slurry was made strongly basic (pH Ll by the addition of 14
mL of 1N NaOH. The al kaline m xture was filtered, and acetic acid

was added to the %@hiéhuanwae bubbled %@luruﬁght BRe PELID o1t 1¥hi Egrbubbl | ng

S tion 30 T off RigEEEShcYiRredbdl che profics LA IRt Y bR ot

begi ns to stabili ﬁ@luthenpr otiee tpxotluctyg wagacot beoted dy filtrathon to
filtration, np 188319@[ €.8]&, mp 174-175°C.

- 34- PREPARATI ON 27

2.2 -Dithi obll'-’s(S acetyl am no) benzam de

2,2' -Dithiobis(5-am nobenzamn de) (1. 1PREPARATIONI25 was di ssolved in
6 nL of glacial acebi.cpagj {g 5 51183 Pedzamig@ft h and reacted with acetic
anhydride (0.7 niL, ) o] ). n,coolLn the product precipitated
from solution. AR ﬁdﬁ?ﬂm g éoﬁ'EtGPngPﬁc HFHLREG-B aci d and
0.1 nL of acetic aritydbedeambde athledg,and. Dhmmol) fromnBﬁepaeaMenhzat ed at
reflux for g9 m nutesg ARdoENEM The
crude product was r<e>cover£1g)1bwal B0ed Ji%@gbaﬁﬁzed from

t rati recr sta
di net hyl f or mami de/ﬁ!ﬁ]fréfiﬁypygﬁﬂ%w%%\ﬂéﬁﬁ t -ﬂ & d2° mm°b) A of the
title product, nps30Fu303pe?rg, .20.51mol). The mixture was heat&RERARATI ON

28 2.2' - Di thigqliys ED: 1“Hodr (3380 LaB1ES) 84! QY L RPERYthre,
whereupon a solid formed. The solid was collected by
15 filtration to yield 2.6 g of the title compound,

mp 266-269°C.

PREPARATION 26
2,2'-Dithiobis (5-aminocbenzamide)

20 2,2’-Dithiobis(5-nitrobenzamide) (2.6 g, 7.0 mmol)
was added portion-wise to a refluxing slurry of reduced
iron (8.7 g) in 65 mL of water containing 0.1 mL of
acetic acid. The resulting slurry was heated at reflux
for 2.0 hours, then cooled to room temperature. The

25 slurry was made strongly basic {pH 11} by the addition
of 14 mL of 1N NaOH. The alkaline mixture was
filtered, and acetic acid was added to the solution to
adjust the pH to 7.0. While bubbling oxygen into the
solution, a pH = 6-7 was maintained with the addition

30 of acetic acid. A solid gradually formed as the pH
begins to stabilize. The product (1.1 g) was recovered
by filtration, mp 188-190°C.



benzam del The conpound was prepared according to the general

nmet hod of Preparation 9 using 2,2'-dithiobisbenzoyl 20 chloride (3.0 g,
8.0 mmol) in 30 nL of dichloronethane and
4-[(acetylam no)sul fonylJaniline (5.6 g, 26.0 mmol) in 100 nlL of
pyridine. The ¥P8eR8I#t oduct was purified on a silica gEﬁ:r’H%‘T‘G’ﬁ??‘
usi ng chl orof ornm net hanol (1:1 v/v) as the nobile phase. The pure
fractions were 25 pool ed, concentrated in vacuo, and the solid was
crystallized fromethanol/water (1:1 v/v) tzq.yield 0.5 g of the
title conpound, np 180-182[err]C. PREPARATI ON

29 30 2- Mer capt o- N- (4- sulfanDyIphunﬂmmmﬂununzae
2,2'-Dithiobis[4'as ij get 0.2 mmol) was

dlssolved in 4 50T ' o nL of 2.7* aqueous
NaH2PO4. Dit hi ot hrei t o®s 2’ -Dlthlpblg(g a:omobmamw@s) a(adéds. a4 tHBOR) xt ur e

was 35 stirregast a2edSIvddCin06 ﬂL5oll30g|I§c1alFf§d”ét(ica§b§!d( o alsddifn

Moo 1S L baR BrE i B i, BreCiE e 482 mang

with diethyl etheff.-2ompokld TRomycoblihg, ttlhé eproduct p@enppmhdte@pfrom
§3FZZF%[?E;]E §t1 tlonb Anléedlﬁlonal 4 ﬁﬂﬂ%&“ﬁﬁgdgﬂl3gcetlc ach |
rboxymet byl car bam en an oyl am no
acetic acid hd"0 ¢t f§¥ Fg ZﬂﬁY; $ d%?taﬁgepn 738 1'Z‘%f absol ut e
et hanol was addedmigtund wats axeaméduateréﬁkuxlefcmlm mimutés, andrefpemed from
di ssolutio f 4. dﬁ?§ cooled to
-60C and 17%'00 gog%ég %jr%c)m ‘Efemgggét'gke. t hi obm@ yFﬁcﬁY\g%l de was
added portFSﬁﬂY@%e #ﬁéﬂ#ﬂ%F&Fé°ﬁa§n%r%ﬁEﬁﬂa ggsglfrom
tenperature and s@imeehyDfetnzing/de/dihetRyl | sislfwtitiel/water tenpﬂendby
filtration, and tigegl 4l bf Al WAL18CHEbALEE, mp 301-303°C.

15 PREPARATION 28
2,2'-Dithiobig[N-[4- [ (acetylamino)sulfon henyl
benzami

The compound was prepared according to the general

method of Preparation 8 using 2,2’-dithiobisbenzoyl

20 chloride (3.0 g, 8.0 mmol) in 30 mL of dichloromethane
and 4-[(acetylamino)sulfonyllaniline (5.6 g, 26.0 mmol)
in 100 mL of pyridine. The crude product was purified
on a silica gel column using chloroform/methanol (1:1
v/v) as the mobile phase. The pure fractions were

25 pocled, concentrated in vacuo, and the solid was
crystallized from ethanol/water (1:1 v/v) to yield
0.5 g of the title compound, mp 180-182°C.

PREPARATION 29
30 -Mercapto-N-{4-gul iphe
2,2'-Dithiobis[4’-sulfamoylbenzanilide] (0.1 g,

0.2 mmol) was dissolved in 4 ml of dimethylformamide
and 1.6 mL of 2.7% aqueous NaH,PO,. Dithiothreitol

_ (0.1 g, 0.7 mmol) was added, and the mixture was

35 stirred at 25°C for 0.5 hours. Formic acid (10 mL 10%
aqueous) was added to precipitate the product, which



with 2N HCl1. Solids were collected, dissolved in sodi um bi car bonat e
solution, and the solution filtered. The filtrate was acidified with
HC and the solids collected and dried at 110[err]C for 24 hours to
give 6.8 g 20 of the title conmpound, np 13-215[err]C

PREPARATI ON 3WO096/38144 5_[5_[ 2. ( 1- Car boxy- 2- net hyl pr opy!| car barf§yif§s96/0s821
phenvl di sul f yanl ] benzoyl am nol - 3- net hyl but anoi ¢ acid 25 Usi ng the
nmet hod enpl oyed in Preparation 30, 17.8 g (0.15 nol) of .D, L valine
was reacted with 17.2 g (0.05 nol) _gE_2, 2' - di t hi obi sbenzoyl chloride
to produce 11.4 g of the title conpound after recrystallization
fromacetic acid, wa® dletdd/vp[ eilffatéh, washed with water, and

- 36- . . PREPARAT/ 4-12-

2- (3- Car boxypxyp V’o?)})’/l‘iclaer%lé’%oﬁﬂ’ﬁﬁs%?lﬁés%ﬁazﬁéﬁ] of the 'l[’)%%]zeoyl ani nol

but aroi ¢ aci d compound, mpl R3QrA3Lt®e procedure in Preparation 30, 16 g 5
(0.15 nol) of 4-am no-butanoic acid was reacted with 10.8 g (0.03

nol ) of 2,2'-dithiobisbenzoyl chlori fford 7.14 g of the title
conmpound. 5 %m&%ﬁégiﬁgﬁ?@AIBB 10
8-Chl oro-[1. 3] di od bEpy camoydy) |- r1d

(2-pyridi n-2-y1 - cbbylovaitie acetic actaTo 23-3 9 (0.10 mi) of
Che?/n, e 1968; 11?1‘1%6)8 9, (Bod nﬁ g)f %é)tﬂ}lyé:ﬁ'é‘ecﬁf’o%&{'m%’g aARRUYE

35 nL (0.47 nol) ethamplorwds eltiedi @0 anid df il soflibiFethoxide Bwlutiddnur e was

heated at nef! ux prepaidiiloron aissGPRCRAM G Al el @ 1802 Thor Argk tdYaisal.i ds
collected to €h¥£ 18. 7 3] di_.oxal of 4, gui nql 1 ne-7-

carbonyl chl ori deT® W%Wgé&a}%&gﬁéo‘p{ﬂ%{ gt 18n? %0?0'9‘;5%“ .5 g
(-0.05 nol) of thof 2E’’'erdiahiocbisbénzoyl acthloride was added
: portionwise. The mixture was brought to room
temperature and stirred overnight. The solids were
15 removed by filtration, and the filtrate was acidified

with 2N HCl. Solids were collected, dissolved in
sodium bicarbonate solution, and the solution filtered.
The filtrate was acidified with HCl and the solids
collected ‘and dried at 110°C for 24 hours to give 6.8 g

20 of the title compound, mp 13-215°C.

LA

4 A\

PREPARATION 31

2-12-72-{1-Carb -2 -methylpropylcarbamoyl
phenvidisul fanyl]benzoylamine] -3 -methylbutanoic acid

25 Using the method employed in Preparation 30,
17.8 g (0.15 mol) of D,L valine was reacted with 17.2 g
(0.05 mol) of 2,2’-dithicbisbenzoyl chloride to produce
11.4 g of the title compound after recrystallization
from acetic acid, mp 226.5-227.5°C.

30



et hyl ene chl oride was added 10 nL (0.07 nol) of triethylamne and

the m xture cooled to 15[err]C To this m xture was added 6.25 ¢
(0.51 nol) of 2-(2- am noet hyl ) pyridine and the m xture was stirred
for 25 24 hours at roomtenperature. The reaction was uenched
by addition ofW8883%#4 H20. The organic |ayer ' was washe§CHPEH R er |
dried (MgSO™), and concentrated to give 16 g of the title conpound,
np 145-146[err]C. 30 PREPARATI ON 34

8- Mercapto-[ 1. 3] di oxol o [4.5 ]quinoline-7-gg.boxylic acid
(2-pyridin-2-yl-ethyl)-amde To 10.4 g (0.025 nol) of
8-chloro-[1, 3]di oxol o [4 5- g]qmunmmmuaon-earboxyllc aC|d

(2- pyr|d|n 2yl - 3 _rLthyl ‘

(0.1 nol) of sodi 7 ' ’ Ay ‘ ' .

-37- heateb_Bngkam;ngﬂ:huga_nmgLsguihe n1xture was cool ed and

the solids filtered, Wﬁéiﬁﬁhﬂﬁ Eh%tB%B@édufémhﬂfyﬁéparatldm Bb wegeg . The

filtrat t . vat
col lected by 5 (Brifis oq"f LikmtpechyEEtTS A G P SEREEGT P ve
6.8 g of the tutléoean@o(mom mplA58£2802 brdithiobisbenzoyl chloride to

PREPARATI ON 35 afford-ﬁ]&4ﬂ§)d%-Qﬁgngktpgréémégﬂﬂad5 carboxylic acid 10
(2-di et hyl am no-et hyl ) -am de Usi ng the procedure of Preparation

33, 15.5 ¢ (0.072 nol) of 4-hydroxy-2-phenyl-pyrim di ne-5-
carboxylic acid (J. Med. Chem, 1964;FREERARATIONT 83ct ed with 85 ¢

(0.073 mol )y pf 2-digh é(L@m:f'%th&_?_?g Egﬁ_%inoligi.e\l-el-%grﬂo%li@%éiél e
ggggzgg$lgktgg regézgvg.d gfgl({1eth ] M&g] enzene, np - err
To 23.3 g (0.10 mol) of 8-hydroxy-[1,3]dioxolo
[4,5-g]quinoline-7-carboxylic acid (J. Med. Chem.,
1968;11:160) in 500 mL of ethylene chloride was added
15 35 mL: (0.47 mol) of thionyl chloride and 1 mL of DMF.
The mixture was heated at reflux overnight,
concentrated to 100 mL, and the solids collected to
give 18.7 g of 8-chloro-[1,3]dioxolo[4,5-glquinoline-7-
carbonyl chloride, which was used without purification.
20 To 13.5 g (~0.05 mol) of this material in 1000 mL of
ethylene chloride was added 10 mL (0.07 mol) of
triethylamine and the mixture cooled to 15°C. To this
mixture was added 6.25 g (0.51 mol) of 2-(2-
aminoethyl)pyridine and the mixture was stirred for
25 24 hours at room temperature. The reaction was
quenched by addition of 500 mL H,0. The organic layer
was washed with water, dried (Mgso4), and concentrated
to give 16 g of the title compound, mp 145-146°C.

30 PREPARATION 34
8-Mer o= iox S inoline-7-car ic
- in-2-yl-ethyl) -amid
To 10.4 g (0.025 mol) of 8-chloro-[1,3]dioxolo
[4,5-glquinoline-7-carboxylic acid (2-pyridin-2yl-
35 ethyl) -amide in 100 ml of ethanol was added 7.2 g
(0.1 mol) of sodium hydrogensulfide and the mixture was



4- Mer capt o- 2- Dhenyl - pyri m di ne- 5-carboxylic acid 20

(2-di et hyl am no-et hyl)-am de Usi ng the procedure in Preparation
34, 6.4 ¢ (0.02 nol) of 4-chloro-2-phenyl-pyrimdi ne-5-carboxylic
acid (2-diethylam no-ethyl)-am de was reacted with 4.8 0. 066 nol)
of sodium hydr¥8&fP8# fide to afford 25 4.2 g of the titl|BCHHKO#MH, np
178-180[err] C PREPARATI ON 37 .

5- Chl or o- 3- et hyl - 1- phenyl - 1H pyr azol e- 4- car boxylic acid
(2-pyridine-2-yl-ethyl)-am de 30 Asjng the procedure in
Preparation 33, 28.4 g (0.13 nol) of

5- hydr oxy- 3- net hylpehtBReqy | réth iy rfd50Behours. THe GRibRUHH wasagbdle@s

reacted with 15.9 g (0,13 _np])_of. 2- (2-ami nqet hyl yridiin

produce the titl ea%d 2ne ﬁ‘gfﬁp%%rf{f:l"\ﬁﬁgh ‘\Xﬁégﬁge"@%\%} ﬁ%’ﬁ%’%m Fg‘licg?l&gn. 35
-38- . with water. The EIgRARNE| WAB 3goncentrated and the

5- Mer cant o- 3- net h\Wg11nBh@ByYée sudpdited” $hewdtef Al BOXMdted by  acid

P! 5 kBT e el e SEBRC Y g0
4- E:aboxycl i ¢ aci d §.3 gypEdthe it leetcdomppund) dop Wws8-260°C. reacted with 19.3

g (0.27 nol) sodium hydrogen sul fide in cellosolve to give 24.0 g of
the title conmpound, whi ch was used in Exanple 22 without
purification. 10 | - PREPARERIPDARATI ON 39

4- Chl or o- 2- di net hy-@inlogeok e Ty I pddfineys+ cadooxlic acilfienzyl am de
Using the pi@cedur%,gfiQ%EQ fhd _%ﬁﬁg_ hife9 15 (0.337 mol) of
2- di met hyl am no- 4-"hy roxy-gyr|n1 I ne- o- carboxylic acid_was reacted
with 37 g (0.34 nol) of’sing’ the pragedyre H§|P5§P?’6R'~He3fi c3af ford 94.3 g of
the title clanpaandpl Wwho L ha Al nosgd 2wphényl - pyerindiidiae-6A.

carboxylic acid (J. Med. Chem., 1964;7:68) was reacted

with 8.5 g (0.073 mol) of 2-diethylaminoethylamine to

15 give 18 g of the title compound after recrystallization
from benzene, mp 40-45°C.

PREPARATION 36

4-Mercapto-2-phenyl-pyrimidine-5-carboxylic acid

20 (2-diethylamino-ethyl) -amide
Using the procedure in Preparation 34, 6.4 g

(0.02 mol) of 4-chloro-2-phenyl-pyrimidine-5-carboxylic

acid (2-diethylamino-ethyl) -amide was reacted with

4.8 g (0.066 mol) of sodium hydrogen sulfide to afford
25 4.2 g of the title compound, mp 178-180°C.

PREPARATION 37
5-Chloro-3-methyl-1-phenyl-1H-pyrazole-4-carbo ic
acid {2-pyridine-2-yl-ethyl)-amide

30 Using the procedure in Preparation 33, 28.4 g
(0.13 mol) of 5-hydroxy-3-methyl-l-phenyl-1H-pyrazole-
4-carboxylic acid was reacted with 15.9 g (0.13 mol) of
2- (2-aminoethyl) pyridine to produce the title
compound, which was used without purification.

35



20 PREPARATI ON 40

2- Di et hyl am no- 4- nmer capt o- pyri m di ne-5-carboxylic acid benzyl am de
Usi ng the procedure of Preparation 34, 14.3 g (0.045 nol) of

4- chl or o- 2- di et hyl am no- pyri m di ne-5- 25 carboxylic acid benzyl am de
and 12 g (0. 21WA8638144 sodi um hydrogen sul fi de were rcBEVHSPOOEE2 ve
5.7 g of the title conpound, np 175-178[err]C.

PREPARATI ON 41 30 4- Chl or o- 2- phenyl - pyri m di ne- 5- car boxylic acid
benzyl am de Usi ng the procedurg_of Preparation 33, 31.0 g
(0.143 nol) of 4-hydroxy-2-phenyl - pyr|n1d|ne 5- carboxylic acid and

60 nL (0.82 nol) of thionyl 35 chhgnmmgmmenesaeacted to give 37.8 g of
crude chloro le. , ) ( . the acid
- 39- : . =8 .
benzyl ami ne to gi aeid py nifdi ' i was used
XARQOUt fur'f'ﬁat'on Usﬁhg the rocedure of Prepard@%%ﬁABQT|§§l§

r capt o- 2- pheny rimdi ne-5-c¢ oxy
Csing. the pBovedulb- S¥bMEH e 5 Fbhoga. sm%tafgfl " 1-pheny}7 18 FET$OT-
4-ch|0ro-2-pheny|4p9abcuxh1u5¢ic130(2 pycid @Ayl ekdiyd ) bamige awasgle was

reacted with 5 1 Seacted with 1978 s gh. ﬁggfhm "Y1 By@vbhbA St PE A/ e 3. 75

g of t he t|t Qun
EXAMPLE 1 15 Any Sew@ﬁ’%&?zawﬁ §6tﬂ|%z%4 the bitle,campewmdonani de
To a solution of GhAich wds nedddhrinl Exanpbé 22 without purification.

10

PREPARATION 39

benzylamide
Using the procedure of Preparation 33, 61.6 g
15 (0.337 mol) of 2-dimethylamino-4-hydroxy-pyrimidine-5-
carboxylic acid was reacted with 37 g (0.34 mol) of
2-aminomethyl pyridine to afford 14.3 g of the title
compound, which was used without purification.

20 PREPARATION 40
2-Dimethylamino-4-mercapto-pyrimidine-5-carboxylic acid
benzylamide | : _

Using the procedure of Preparation 34, 14.3 g
(0.045 mol) of 4-chloro-2-dimethylamino-pyrimidine-5-

25 carboxylic acid benzylamide and 12 g (0.21 mol) of
sodium hydrogen sulfide were reacted to give 5.7 g of
the title compound, mp 175-178°C.

PREPARATION 41

30 4-Chloro-2-phenyl-pyrimidine-5-carboxylic acid
benzylamide

Using the procedure of Preparation 33, 31.0 g
(0.143 mol) of 4-hydroxy-2-phenyl-pyrimidine-5-
carboxylic acid and 60 mL (0.82 mol) of thionyl
35 chloride were reacted to give 37.8 g of crude chloro
acid chloride. A 5.0 g (19.8 mmol) portion of the acid



tetrahydrofuran cooled to O[err] C was added dropwi se 3.9 g (30.0

mmol ) of chl orocarbonyl sul fenyl chloride. The m xture was stirred at
00C for 20 mnutes and then 20 diluted by addition of 9.0 g (29.2 mmuol)
of 2-thio-N S4 sul f anoyl phenyl ) benzam de. The reaction m xture was
stirred at 0OVP8§3%45 hours, warmed to room t enper at UPET/USHH(5821
stirred for 18 hours. The suspension was diluted with 200 nlL of

di ethyl ether, stirred for 25 . 1 hour, and the solid was renoved by
filtration. After washing with fregh.diethyl ether, the solid was
dried In vacuo to give 7.8 g of the title conpound. An

adgitional 2.2 ¢ EHEoﬁiHe;ilimdrbﬁcgﬁﬂCﬁﬁﬁaﬂiMQt Heo.s mommmerfl i qucﬁrs

and triturating t i due t e etk o]

fracti ons was 283g§%§[% o g:.vé U% 5’ of the Egﬁe °J‘JR§°‘5%<AA‘)E§%E’2

[S- (R.R*)]-3- Nb?ﬁ?lu$?4}¥mﬁb@u3théhﬁtQ%ﬂlQRnIﬂ azol - 2- yl ) pent anoi ¢
acid 35 To a stirred suspension of 5.3 g (10.0 mmol) of

[S- (R, R*) ] 2 [ 2-[ 2- (1-car boxy- 2- nEt2¥ﬁ%¥&é&ﬁ§@ yl)
- 40- phenyldlsulfanylbenzoyla pentan0|c acid
(from Preparati ondiMer 2 -0 » ‘ mlided dropwi se

2.4 g (15.0 mol )y dgbrom ne. | The reactl on m xture was stirred
at roon1tenperature ﬁ&? 2 hours and concentrated to dryness in
vacuo. The re§Q§ﬁﬁ9 PFPERPUTR X% Fr6PRARE BRet hame- 8 he

di chl or onet hane wa37removed f évebbord+Drphenwlapyrimbdine-5- renbve excess

oaous soaRm b §§f%*‘%ﬁﬂ‘”a3ﬁ' Hg%lmde IR MRERCEATRLER OSTRL PTC/ 00
separ at ed, washed (72 mmoly of spoddumghyfregemdtiiside &ﬁdg%ﬂf?d?’f?%cﬂ tF pH 1.5

with 6.0 NIhydrocbhertxtknncbmpﬁhadacmp|rssxnaaoms sol ution was
extracted with dichl oronet hane (2 x 75 m.). The organic |ayers were
conbi ned, washed 15 with water, dried ch? filtered and concentrated
to dryness in vacuo to give 4.8 Exéﬁgk title conpound, np
50-52[err] @s 4- (3-0x0-3h-benzo[dlisothiazol-2-yl) -benzenesul fonamide

To a solution of 60 mL of methanol and 60 mL of

tetrahydrofuran cooled to 0°C was added dropwise 3.9 g
(30.0 mmol) of chlorocarbonylsulfenyl chloride. The
mixture was stirred at 0°C for 20 minutes and then

20 diluted by addition of 9.0 g (29.2 mmol) of 2-thio-N-
(4-sulfamoylphenyl)benzamide. The reaction mixture was
stirred at 0°C for 0.5 hours, warmed to room
temperature, and stirred for 18 hours. The suspension
was diluted with 200 mL of diethyl ether, stirred for

25 1 hour, and the solid was removed by filtration. After
washing with fresh diethyl ether, the solid was dried
in vacuo to give 7.8 g of the title compound. An
additional 2.2 g was obtained by concentrating the
mother liquors and triturating the residue with diethyl

30 ether. The mp of both fractions was 283-285°C.

ent ic id

35 To a stirred suspension of 5.3 g (10.0 mmol) of
[S- (R*,R*)]-2-[2-[2- (1-carboxy-2-methylbutylcarbamoyl)



EXAMPLE 3 20 N- Acet yl - 4- ( 3- oxo- 3h- benzordl i sot hi azol - 2-yl) -
benzenesul f onam de/ (general nethod) A sol ution of

2,2 -dithiobis-NJ4- [ acet yl am no] sul f onyl ] phenyl ] benzam de (1.0 g,
1.5 mol) in 1 nL dinethylformam de was diluted with 25 20 nL

di chl or onet han®O %8 4%upon a fine precipitate formed. RSOHHESRD. 3
g, 1.8 mol) in 5 nL ' di chl or onet hane was added dropw se to the

m xture. A honobgenous sol ution gradually formed, and then a solid
reformed. The solid was collected by filtragpgon and 30 recrystallized
fromacetic acid/water (1:1 v/v) to afford 0.6 g of the title
co?pound, nmp SSﬁ-gﬁﬁéﬁy1d1§uﬁfanylbenzo¥1amino]—3-methylpentan&ﬁ£hﬁiﬁa4

N (3- Oxo- 2. 3-di hy - ' [ v 5- - ac s

Fol | owi ng t he geneg§¥$$x§¥%é}réigéga%%?ex§,éég ol %&aﬁégﬁ%ggo%?thane was

2, 2' -di t hi obi s[ 5- aadded gHopwisen2afi de(15.0 mmol) of liquid bromine.

- 41- (2:0 $he drdhdBTn) miRcAralush B ideds Wl Q¥bier afige 2t ute

di chl or onet hane wag rﬁ% ted with brom ne oi?%%i 5.0 nmol) in 10 nL
of di chl or o8t hane*%% e c°n°ﬁ?EEéEﬁ 5 IPLEE: &8 YRCYR1 ¢ rHtS on
and recrystal |l i zedrésidue fwagmtFithratedowiticatichlaconetbapeel dTie 8 g of the

title compound. dichloromethane was removed by oviPM¥PREién in vacuo to
4-(5-thhoxy-3-oxo-3h-benzrd||sgth| zoI-Zﬂyl)- 1% benzenefulfoQ§n1de
Fol | owi ng the geneFEMCYetHEES5r E&?ﬁ‘%ﬁ?e 3THe residue wpg, pgrhjtione
2, 2' -di t hi obi s(4- sheétfwssmy|dichl oromethaee ik \Hapreomsi Bodéun phcBrpnate? nmmol )
in 2 m 10 di é@d':ﬁ:?ré&ﬁ de 3ad 2Quddudli G’ WAB! Baperifsa | GafdRe 15
wi th bronine (O.2n§, 1.3 Mo { in 10 n@u & &par !

ith fresh dichloromethane, and acidified to pH 1.5

with 6.0 M hydrochloric acid. The acidic aqueous

solution was extracted with dichloromethane

(2 x 75 mL). The organic layers were combined, washed

15 with water, dried (MgsSO,), filtered and concentrated to
dryness in vacuo to give 4.8 g of the title compound,
mp 50-52°C. '

EXAMPLE 3

20 -Acetyl-4- (3-oxo-3h-benzol[dlisothiazol-2-yl) -

benzenesul fonamid eneral th

A solution of 2,2’-dithiobis-N-[4-

[ [acetylamino] sulfonyl]l phenyl]lbenzamide (1.0 g,

1.5 mmol) in 1 mL dimethylformamide was diluted with
25 20 mL dichloromethane, whereupon a fine precipitate

formed. Bromine (0.3 g, 1.8 mmol) in S.ﬁL

dichloromethane was added dropwise to the mixture. A

homogenous solution gradually formed, and then a solid

reformed. The solid was collected by filtration and
30 recrystallized from acetic acid/water (1:1 v/v) to

afford 0.6 g of the title compound, mp 254-255°C.

35 Following the general method of Example 3, a
slurry of 2,2’'-dithiobis[5-acetylamino]lbenzamide



di chl oronet hane. The crude product was recrystallized from

nmet hanol /water to afford 0.2 g of the title conpound. 20

EXAMPLE 6 4- (6- Met hyl - 3- oxo- 3h- benzo[ dl i sot hi azol -2-yl) -

benzenesul f onam de Fol I.owi ng the general nethod of Exa a
slurry of 2, 2'WaP#BHEbi s[ 4' - sul f anoyl (4- met hyl benz 25 ani P Fﬂgf%yll g,
3.2 mol) (fron1Preparat|on 11) in 4 nmL di met hyl f ormam de/ 40 niL

di chl or onet hane was reacted with bromne (0.6 g, 3.6 nmol) in 15 ni_

di chl oronet hane. The crude product was recrgsstallized from

di met hyl f ormam de/ water to yield 0.9 g of the 30 title conpound.

EXAMPLE 7 42(.6 gl wr@m»oﬁmbﬁnzaiﬂémm HulFekideyhhd 20 mL

b | f d t had Exanpl e 3,
Surry of 202 - SHEBbPEReEhAns X8, FPACFoY S onite 180, Bxample 3
-42- . ani | i GeP] mnolB 0 10 Iﬂlth@I jichionemetianet i Fre18plig 4 nL
di et hyl f or mami de auae Whs Gl bipape]l ¥8stion and eeergetailbzéd om ne

ecryStal |25 g o (Pl PRSP AR WER ST 1 § B21cBe0r the

title conpound, nmlzﬁé eéspound .C. EXAMPLE 8
4- (5- Met hyl - 3- oxo- 3h- benzordl i sot hi azol -2-yl) - 10 benzenesul f onam de
Fol |l owi ng the general nethod of Exanple slurry of
2, 2" - di t hi obi s[4' - sul f anoy! (5- né?‘ﬁﬁﬁ@n%anude)] (1.1 g, 1.7 mol)
(from 4- (5-Methoxy-3-oxo-3h-benz[{d]lisothiazol-2-yl}-

10 benzenesul fonamide

Following the general method of Example 3, a

slurry of 2,2’-dithiobis(4-sulfamoyl (5-
methoxybenzanilide)) (0.8 g, 1.2 mmol) in 2 mL
dimethylformamide and 20 mL dichlorcmethane was reacted

15 with bromine (0.2 g, 1.3 mmol) in 10 mL
dichloromethane. The crude product was recrystallized
from methanol/water to afford 0.2 g of the title
compound. '

20 EXAMPLE 6
4- (6-Methyl-3-oxo-3h-benzo[d]lisothiazol-2-yl) -
benzenesul fonamide
Following the general method of Example 3, a
slurry of 2,2'-dithiobis[4'-sulfamo§1(4-methylbenz
25 anilide)] (2.1 g, 3.2 mmol) (from Preparation 11) in
4 mL dimethylformamide/40 mL dichloromethane was
reacted with bromine (0.6 g, 3.6 mmol) in 15 mL
dichloromethane. The crude product was recrystallized
from dimethylformamide/water to yield 0.9 g of the
30 title compound.

EXAMPLE 7
4- (6-Fluoro-3-oxo-3h-benzol[dlisothiazol-2-y1) -
benzenesul fonamide
35 Following the general method of Example 3, a

slurry of 2,2’'-dithiobis[4’-sulfamoyl (4-fluorobenz



Preparation 13) in 2 nL di nethyl formam de and 20 M. 15 di chl or onet hane

was treated with bromne (0.3 g, 1.9 mol) in 10 nL di chl or onet hane.
The crude conpound was recrystallized from di net hyl f or manm de/ wat er
to afford 0.4 g of the title. conmpound. 20

EXAMPLE 9 WO 9613B144- \et hyl - 2- (6- met hoxy- 3- oxo- 3h- benzo[ dl | FEIAISIEP2!
2-yl)-pentanoic acid Fol | ow ng the general nethod of Exanple 3,
a slurry of {[s-(P.*, R*)]-2-[2-[2-(1-carboxy-3-nethyl- 25

but yl car banmoyl ) -5 - net hoxyphenyl di sul fanyl ] z4-

met hoxybenzoyl am no}] - 4- net hyl - pentanoic acid (1.4 g, 2.3 mol)

((jf rﬁlm PrepaLat i on a2@h iy #+ . g)fg,aqehoambn,ol ercn(l Prep’ﬁiﬁti&nntzl) in 0 m
i chl or onet hane vvastr ate n

di chl or onet hane. amsg%ﬁém&“@% EGRa30 ey gl‘ﬁﬂ%ﬁogneghggg bab

met hanol / wat er toreacted witioriokdnitiey (6f. 5t e BbZI@@dnpmJﬁ@ mL of

- 43- THeAVRLE Pod L1ized
hl tha oduct was recrysta 1ze
(S) - 4- Met hyl - 2- (5- Uors 5 6X0- 3h- benzo d i s%t 24

az
-pentanoi ¢ a%id Efrom dimethylfqormgmide//w EnE?aY ?Jeq Hod & °§x§ﬁﬁl e3 a 5

slurry of {s-(R*, RY)die2cbmpdufd; wm:syazsﬁethyl
butyl car banoyl ) - 4-f | uor ophenyl di sul fanyl | - 5-

f I uor obenzoyl am no} - 4- net hyl - pent anoi ¢ aci d 1 g, 3.6 mol) (from
Preparation 21) in 8 nL acetonitrile  EXAMP ﬁd825 nL di chl or onet hane was
treated with brom sl&eth 1($- antbe Q) isotAfazdl i er onet hane.
The crude 0 crystallized fromnethanol/water to

afford 1.4 §of t1RE ulfSnanid mp 161-162[err] C,

EXAMPLE 11 15 ( S) - Folbpwing thes ganerpl peshed 3Pt FEr® iBsofhi azol - 2-

yl ) - pent anoi ¢ aci hlurry of 2,2’ Fildridbigs [Whesgebaweyl (Bt hod of Exanple 3, a
methylbenzanilde)}] ‘(1.1 g, 1.7 mmol) (from
Preparation 13) in 2 mL dimethylformamide and 20 mL
15 dichloromethane was treated with bromine (0.3 g,
1.9 mmol) in 10 mL dichloromethane. The crude compound
was recrystallized from dimethylformamide/water to
afford 0.4 g of the title compound.

20

2- -pentanoic azid

Following the general method of Example 3, a
slurry of {(s-{(R¥,R¥)]-2-[2-[2-(1-carboxy-3-methyl-
25 butylcarbamoyl) -5-methoxyphenyldisulfanyl] -4-
methoxybenzoylamino}] -4-methyl-pentanoic acid (1.4 g,
2.3 mmol) (from Preparation 20) in 4 mL of acetonitrile
and 10 mL dichloromethane was treated with bromine
(0.4 g, 2.6 mmol) in 10 mL dichloromethane. The crude
30 product was recrystallized from methanol/water to
afford 0.8 g of the title compound.



slurry of [s- (R*,R*)]-2-[-[2-(1-carboxy-3-nethyl-
but yl car banoyl ) - 4- et hyl phenyl di sul fanyl ]-5- 20

nmet hyl benzoyl am no] - 4- net hyl - pentanoic acid (1.8 g, 3.2 mol) (from
Preparation 22) in 5 nL acetonitrile and 20 nL di chl or omet hane was
reacted with BYQER4 (0.6 g, 3.7 mvol) in.10 nL di chl QCEHSPHEEY.

The crude product was recrystallized from nethanol/water to 25
afford 1.3 g of the title conpound. EXAMPLE
12 (S)-4-Met hyl -2- (3-oxo- 3h-i sot hi gzl o[ 5. 4- bl pyri di n- 2-
yl)-pentanoic acid 30 Fol l owi ng the general nethod of Exanple 3, a

slurry of {[S-(R*,R*)]-2-(2- [3.(I-carngmﬁr_.mre_tmyl
butyl carbamoyl ) -p 'ql' e%h !I. E#'Eﬁ{,\é -3p§55cbd5ﬂeb§nzofd] 1snth1azo1 ?‘r‘om

car bonyl } - am no) - anorc ac ot )
Preparation 23) ¥llznentaneienaeid| o 35 and 10 dlchloronethane was

reacted with brom ne Followif§. 8hd gehedalMBlethbd 8f ntxaih;m_l @r,oget hane.  The

crude conmpound
was recrystallized OhedRaRY R eR g [2- (2- caﬁ?%*% %>%$E?Z}r the title
conpound. butylcarbamoyl) 4 - £fluorophepyAfibsgl fany¥] -5-

2- (13- Oxo- 3h- benZOfIﬂd:%hb@?DémgncY}J@Q@t&ﬁrlaﬁleﬂtanoxc acid (219 §,0 9 (13.3

gg?kén3;|pr§n£fdfaﬂ|Fﬁﬁynﬁ%ﬁﬁ?d§¥%ﬁﬁﬁﬁﬁl°ac8% ) cincP oL acetonigrile
Preparation 30) samb&idod AhcBDonemettha®@] #agasreated wznhkhrammmmm se 0.83

m. (16.1 mupl) of (drog,ng_ unmi.émtuitols oL a&cﬁgéoﬁé!ﬁsaﬂe hou e gesol i ds
were renoved by filtration. ﬁi g ortion was ate re?lux in

25 mL of acetic ATEPFE ¥ofioHrcryigie rRBsmethan°1(ﬁﬁHQ§dF°and t he
solids were col | eafifsrdot.fi gt ofitflon.title comBeungstmb | i6datliezecf.r om 90%

nmet hyl cell osol ve, followed 15 by drying at 500 for 24 hours gave 3.0 ¢
of the title conmpound, np 236-2§§£§££4(%1

15

yl) -pentanoic acid

Following the general method of Example 3, a
slurry of [s-(R*,R¥)]-2-[-[2-(1-carboxy-3-methyl-
butylcarbamoyl) -4-methylphenyldisulfanyl] -5-

20 methylbenzoylamino] -4-methyl-pentanoic acid (1.8 g,
3.2 mmol) (from Preparation 22) in 5 mL acetonitrile
and 20 mL dichloromethane was reacted with bromine
(0.6 g, 3.7 mmol) in 10 mL dichloromethane. The crude
product was recrystallized from methanol/water to

25 afford 1.3 g of the title compound.

yl) -pentanoic acid
30 Following the general method of Example 3, a
slurry of {[S-(R*,R¥)]-2-(2-[3-(1-carboxy-3-methyl-
butylcarbamoyl) -pyridin-2-yl-disulfanyl] -pyridine-3-
carbonyl}-amino) -4-methyl -pentanocic acid (2.1 g,
4.1 mmol) (from Preparation 23) in 3 mlL acetonitrile
35 and 10 mL dichloomethane was reacted with bromine
(0.3 g, 1.8 mmol in 8 mL dichloromethane. The crude



EXAMPLE 14 3- Met hyl - 2- ( 3- oxo- 3h- benzo[ dl i sot hi azol - 2-yl ) - but anoi ¢ 20

aci d Fol | ow ng the procedure of Exanple 13, 6.0 g (13.6
mol ) of 2-[2-[2-(1-carboxy-3-nethyl butyl

car banoyl ) phenyl di sul f anyl ] benzoyl am no] 3- met hyl but anoi ¢ _aci d was
reacted with bP%384¢o provi de 25 2.25 g of the title corfSI(HAA6OER
166-168[err] C. EXAMPLE 15

2- Phenyl - 3- oxo- 3h- benz[ dl i sot hi azol e Using the procedure from
Exanmpl e 13, 20 g 30 (43.7 mol ) of 2, 2.44 t hi obi sbenzanilide (prepared
as described in J. Med. Chem, 1985 28:1772) was reacted wth

brom ne to give 1@dnpogndf was lmbcr}&ﬁaimazeaefrom methdolyAwalterz 8bi on from
absol ut e et hanol t he HaP e 5.4 g of
3- phenyl - 3- oxo- Bhﬁ%gd B geﬂz?%ﬁ%éotﬁﬁr%a%o?:gfab?r%ﬁ%ﬁ& 145[err] C.

- 45- EXAMPLE 16
2- (4- Acetyl phenyl) - 3- oxo- 3h- benz[ dl i sotigxmm;l.ga 13 To 7.0 g (12.9
mol ) of 2, 25 dit i 1ide

was added 5 dFop
of bromne in 5 nL of 5@14 OTeme(ZSbI:i ctmmlécpplBaté-ﬂwwcarboxylmhyéct ed by

filtration. A 1. 3d&rﬁﬁhb&@Ppﬁén}iﬁiéﬂﬂﬂdﬂyl]benzoy@§m§ﬁ6¥radﬂilcnaégg'um
bi carbonate sol uti tes ag fﬁ id was collecte
h

filtration and 10 (%r}omdPF@Ba’é?tW earor)] EUFgPn r0 Y ff EB4gvag of t he
title conpadided dpop8Bsd 85[8x MLC.(16.1 mmol) of bromine in 15 mlL

EXAVPLE 17 30 of b3 Qtge- {Wor%&s&&ﬂ&g “Rod JreiivRROBG aci d 15

Usi ng t he procedure:\l frof
ltration 6.0 g portion was heated at reflux in

25 mL of acetic acid for 1 hour. The mixture was

cooled, and the solids were collected by filtration.
Recrystallization from 90% methyl cellosolve, followed

15 by drying at 50° for 24 hours gave 3.0 g of the title
compound, mp 236-238°C.

EXAMPLE 14
20
Following the procedure of Example 13, 6.0 g
(13.6 mol) of 2-[2-[2-(1-carboxy-3-methylbutyl
carbamoyl) phenyldisulfanyl] benzoylamino] -3-
methylbutanocic acid was reacted with bromine to provide
25 . 2:.25 g of the title compound, mp 166-168°C.
EXAMPLE 15
2-Phenyl-3-oxo-3h-benzidlisothiazole
Using the procedure from Example 13, 20 g
30 (43.7 mmol) of 2,2’-dithicbisbenzanilide (prepared as

described in J. Med. Chem., 1985;28:1772) was reacted
with bromine to give 10.55 g of crude isothiazole.
Crystallization from absolute ethanol, and then
isopropanocl gave 5.4 g of 3-phenyl-3-oxo-3h-

35 benz[d] isothiazole, mp 143-145°C.



(5.0 mol ) of 4-[2-[2-(3-carboxypropyl car banoyl) phenyl di sul f anyl
benzoyl am no] butanoic acid (from Preparation 32) was reacted with
brom ne to give 0.85 g of the crude isothiazol one, which was
recrystallized 20 fromisopropanol to give 0.76 g of the title
conpound, WO 943§1447_99[ err] C. PCT/USOGON E 18
2- (4- Met hyl pyridi n-2-yl)-3-0x0-3h-benzo[dlisothiazole 25 Usi ng the
met hod of Fi scher and Hurni (Arzneimttel Forsch., 1964;14:1301) 5.4
g (0.05 nol) of 2-am no-4-nethyl pycggine in 50 nL of pyridine at
10C was reacted with 10.3 g (0.05 nol) of 2- chl orosul f enyl benzoyl
chloride. The m xture was 30 heate@xhnpﬁﬁ[gsr]c and mai nt ai ned at that
tenperature for J : éerr]C and
filtered. S0 T T 0 ST 0 give 4.5 ¢
of the title conpourmiTQn7 995-193 %[@W?ﬁk:Of 2,2 dlth1°b15[4'43
44?5 O 3N b -?fetylifbenanzlzdef?ﬁﬁﬂﬂsi hﬁ;of CCIé was added .

o- enzo sot hi azo, acet i c 0 a
m xt ure of é ?# ver % th} é)éﬁﬂﬁ 70} ﬁ nyIZcm% &laC|éF%ﬂa 15.15 g
(0.15 nol). of 5 Of bxquaﬁh@Maﬁ1mb of CCLyv EhEeBnyidCEW&Q%RNDH§GNH§Sadded

10.3 g (0.05 nol) c&of1eetdd w&uhtﬁaﬂmnzwll.@htgobbéemn of tHe\gE1gign ttel
Forsch 1964; 14: 130%%& Thedhlx urﬁ a%glrrfd at roomtenperature
for 3 hours, concEif rif¥fied in l%?‘lfoca% &P to the
residue. The 10 30 minutess wAheasolid was walledcedahy f;tlt:ateidm@ngi ve

9.9 g of the tltlerfmw%omo%7§4lﬂé£@a’ "dfgive 0.87 g of the title

EXAMPLE 20 d thyll = [1.3]d | o[ 4, 5- | 15
i sot hi azol o [ 4. 5- ETmEéH % i§gléne y [ ]Tgozolog (0. %i;rLD|)

of 8-nmercapto-[1, 3]d|oxolo [ 4, 5-g] qui nol i ne-7-carboxylic acid
(2-pyridin-2-yl- EXAMPLE 17
4-(3-0Ox0-2-h-benzo[d] isothiaz-2-y1l) butanoic acid
15 Using the procedure from Example 13, 2.4 g

(5.0 mmol) of 4-[2-[2-(3-carboxypropylcarbamoyl})
phenyldisulfanyl]benzoylamino] butanoic acid (from
Preparation 32) was reacted with bromine to give 0.85 g
of the crude isothiazolone, which was recrystallized

20 from isopropanocl to give 0.76 g of the title compound,
mp 97-99°C.

25 Using the method of Fischer and Hurni
(Arzneimittel Forsch., 1964;14:1301) 5.4 g (0.05 mol)
of 2-amino-4-methylpyridine in 50 mL of pyridine at
10°C was reacted with 10.3 g (0.05 mol) of
2-chlorosulfenylbenzoyl chloride. The mixture was

30 heated to 50°C and maintained at that temperature for
2 hours. The mixture was cooled to 25°C and filtered.
The solid was recrystallized from benzene to give 4.5 g
of the title compound, mp 195-196.5°C,



ethyl)-amde (from Preparation 34) and 5 niL (0.035 nol) of

triethylamne in 750 nL of nethanol was added 2.95 g 20 (0.012 nol) of
iodine in 100 nmL of nethanol. The m xture was heated at reflux for
2 hours, cool ed, and then concentrated to an oil. The resi

slurried WODGS8M4 or | and the solid was col | ected and bERbSSsT®
recrystallized in ethanol to give 3.5 g of the title 25 conpound, np
200- 201[err] C EXAMPLE 21

2-[2- (Di et hyl am no) et hyl ] - 6- phenyl -i sot hi azgl-o[ 5. 4- d]

pyri m di n-3(2H) -one 30 Usi ng the procedure of Exanple 20, 3.3 g
(0.01 mol) of 4-nercapto-2-phenyl -pyri (EXAMPEES19 carboxylic acid

(2-di et hyl am no- e}, hy4) [ %ﬁiﬁ%hih(o 01

nol ) of iodine we € conpound
after 35 recrystaJT?ZhﬂPéﬁuFPoﬁflZo@ﬁd%aﬂbﬁ’ ﬁPliOBf107[err]C
-37-(2 ¥ -aminophenylacetlc &XDd/Fadd 205.15 g (0315@hh¥? -3d£ phenyl -

r rigin a one
Uei g the procadubELSrhRAmn 028 i of ecnfl! ctyldsiihy’ 348 adad

5- mer capt o- 3- net h§P-3- $)h(a<h-;ﬂ5- mgl) of 2- plylcfalzfzﬁlblf@m’&bﬁé%?ﬂcch%?ﬁlde

(13 gyrl di n- 2- yI efAykraithitdel F rseﬁrorrifs@pﬂrqtsoqr) 38h‘hé/aﬁ:._ *eapd aghsM t h
compound af ter tmsgﬁﬁ?'iﬁta' 2R PRmRerRF iR | L8 Henohs Eancen%ted
137-138[err] C. in vacuo, and water was added tq;tﬂapggsi@ue

6- (Di met hylagm no) mgxf.@ré)stﬂ'a%‘ihﬁiEéi' %i@ﬁtﬁ&la@iﬁ filtered to g

ive
L=, Py g s, coamoii o D pageagy o O Blamle 20

carboxylic acid benzyl am de (from Preparation 40) was

EXAMPLE 20
2-[2-(2-Pyridinvli)ethvl]-[1,3]1dioxolo[4,5-~
15 isothiagzolof4.5-¢ inolin- ‘ H) -one

To 4.1 g (0.012 mol) of 8-mercapto-{1,3]dioxolo
[4,5-g]lquinoline-7-carboxylic acid (2-pyridin-2-yl-
ethyl) -amide (from Preparation 34) and 5 mL: (0.035 mol)
Of triethylamine in 750 mL of methanol was added 2.95 g

20 (0.012 mol) of iodine in 100 mL of methanol. The
mixture was heated at reflux for 2 hours, cooled, and
then concentrated to an oil. The residue was slurried
in water, and the solid was collected and
recrystallized in ethanol to give 3.5 g of the title

25 compound, mp 200-201°C.
EXAMPLE 21
2-[2- (Diethylaminolethyll -6-phenvl-igothiazol 4-
rimi -3 (2H) -one
30 " Using the procedure of Example 20, 3.3 g

(0.01 mol) of 4-mercapto-2-phenyl-pyrimidine-5-

carboxylic .acid (2-diethylamino-ethyl)-amide (from

Preparation 36) and 2.54 g (0.01 mol) of iodine were

reacted to give 2.25 g of the title compound after
35 recrystallization from isopropanol, mp 106-107°C.



reacted with 5.0 g (0.02 nol) of iodine to give 2.27 ¢ of the title

conpound after crystallization from 20 et hanol, np 145-146[err]C
EXAMPLE 24 2- Benzyl -6 -phenyl -isot hi azol o[ 5. 4-dl pyri m di n- 3- one

Usi ng the procedure of Exanple 20, 2.0 g 25 (6.22 mmol) of

4- er capt o- 2- VePAA8144yr i i di ne- 5- carboxylic aci d benZRITAFR6IESSEY r om
Preparation 42) was reacted wwth 1.74 g (6.8 mmol) of iodine to give
1.74 g of the title conpound after crystallization from

| sopropanol, np 166-167[err]C. 30 -47- EXAMPLE 25
4- (3- Oxo- 3h- benz-rdl i sot hi azol -2-yl) - pheny‘f acetic acid Usi ng

the procedure of Exanple 13, 1.5 g Em& Gamol ) of
4-1 2-[ 2- (4- car boxynet hyl phenyl ba

phenyl di sul f any| |5efzoyramrRoTpHen Areldepyridioy]
-48 -- reammmmgmo 6Zgof the title

conpound, np 173-175[ g § h edure of le 20 24 EXAMPLE 26 5
(S)-2.6-Bis- (3 ox 3H— ben f'd?l sot I azol - éﬁ?ﬁ xan acid net hyl
ester’ Gr?ngFr BE R FRFERY - BRERYT 21 e’t‘ylﬁqj' (3.3

mmol ) of Iy5| ne rmtfqdolesuecaﬂbdmytrmrdmﬂ de- gyfd:.dln 2-yP-elchyil a@iidenol ) of

triethylamne in hi r with 1 g(3.0
nmol ) of 2%%ros€%?eny?%ce%néz:)oy sg%%rgﬂgﬁ %\?%h fﬁ(\é e was
stirred at room t EhRte%aedeé e&riading ke givged-8hg of the t'3‘(33|11§3c|on was

washed with 1IN H@ompring afedr Ned(Fecrfytallizatibns NExonl hissopdopanol, Was
dried and Egncentlﬁgt%d, tlgegbve 15 1 g of an oil. The conpound was
purified by Jhromat ography (Si 02, CHCO 3-CHC13/ MECH;, 98/2) to give
0.16 g of the title conpound as a gl ass.

EXAMPLE 23

6- (Dimethylamino) -2- (2-pyridinylmethyl) isothiazolo
5.4-4 rimidin-3- (2H} -one

15 Using the procedure of Example 20, 5.7 g
(0.02 mol) of 2-dimethylamino-4-mercapto pyrimidine-5-
carboxylic acid benzylamide (from Preparation 40) was
reacted with 5.0 g (0.02 mol) of iodine to give 2.27 g
of the title compound after crystallization from

20 ethanol, mp 145-146°C.
EXAMPLE 24
2- zyl-6-phenyl -i iazol 4- imidin-3-one
Using the procedure of Example 20, 2.0 g
25 {6.22 mmol) of 4-mercapto-2-phenyl-pyrimidine-5-

carboxylic acid benzylamide (from Preparation 42} was
reacted with 1.74 g (6.8 mmol) of iodine to give 1.74 g
of the title compound after crystallization from
isopropanocl, mp 166-167°C.
30
EXAMPLE 25
-Oxo-3h-benz- [d]ligsothiazol-2-yl1) -phenyl acetic acid
Using the procedure of Example 13, 1.5 g
(2.6 mmol) of 4-[2-[2-(4-carboxymethylphenylcarbamoyl)
35 phenyldisul fanyllbenzoylaminol phenylacetic acid was



NVR (DMSO):  [err] 803 (m 2H), 7.61 (m 2H), 7.50 (m 2H), 7.41
(m 2H), 5.42 (m 1H), 3.88 (t, 2H), 3.75 20 (s, 3H, 2.24 (m 1H 2.11
(m 1H 1.87 (m 2H), 1.44 (m 2H).

EXAMPLE 27 2- (2- Mor phol i n-4-yl -et hyl ) -6-phenyl -i sot hi azol o[ 5. 4-d) 25
pyri m di n- 3- on&VO 96/38144 Usi ng the procedure of Exanple 20,PQIrgs9goss2i
(5.81 mol ) of 4-nercapto-2-phenyl -pyrim di ne-5- carboxylic acid
(2-norpholin-4-yl-ethyl)-am de were treated with 1.47 g (5.81 nmol)
of iodine to give 30 1.21 g of the titlLggconpound after
recrystallization fromisopropanol, np 163-165[err]C

- 49- reacted with bromifXAPIEwS0.62 g 3fPERectiyle

6- phenyl -i sot hi azo ! i dg %& R¥5' 9*?5 3 one Usi ng t he

procedure of Exanp 96 mmol ) of
4- mer capt o- 2- phenyl - pyr|n1d|ne 5 - carboxylic acid phenethyl -am de
were treated with 1.66 g (6. 56 mMeRaMpBE 2@dine to give 1.42 g of the

title conpound aftgg rec &stalllzatl from[ 14 F|soBgo azﬂ
6- Phenyl - 2- pyri di ne@id/|mesthiwl] esterhi azol o[ 5. 4-d] pyri m di n- 3-one

Using the procedure of g qukﬁe Brodedute from Exﬁﬁ 28 ﬂﬁnlb P g
4- rer capt o- 2- phenyl %T|n1 ne-

(oyrt din2-y1 ot k3 PR wote e iae quettivt o BraSogplerise arl ) o
lodine to give 1.62.y mif (Isemmol) oftttiethydaadmediaf 68rmLeaf ystallization

E&XKLLE 30 10SOPT ORAAR] ordiR chatielwfi efddéted WAt 1 g .(3.0 mmol) of
2-chlorosulfenylbenzoyl chloride. The mixture was
" stirred at room temperature for 18 hours, then the
solution was washed with 1N HCl, saturated NaHCO;, and
brine. The solution was dried and concentrated to give
15 1 g of an oil. The compound was purified by
chromatography (SiO,, CHCl,-CHCl,/MECH; 98/2) to give
0.16 g of the title compound as a glass. '
NMR (DMSO): o6 8.03 (m, 2H), 7.61 (m, 2H), 7.50
(m, 2H), 7.41 (m, 2H), 5.42 (m, 1H), 3.88 (t, 2H), 3.75
20 (s, 3H), 2.24 (m, 1H, 2.11 (m, lH,.1.87 {m, 2H), 1.44
(m, 2H).

EXAMPLE 27

25 pyrimidin-3-one -
Using the procedure of Example 20, 2.0 g
(5.81 mmol) of 4-mercapto-2-phenyl-pyrimidine-5-
carboxylic acid (2-morpholin-4-yl-ethyl)-amide were
treated with 1.47 g (5.81 mmol) of iodine to give
30 1.21 g of the title compound after recrystallization
from isopropanol, mp 163-165°C.



6- Phenyl - 2- (2- pyri di n-2-yl -et hyl)-isothiazol o[ 5. 4-d] pyri m di n- 3-one

Usi ng the procedure of Exanple 20, 14.0 g (41.6 mol ) of

4- mer capt o- 2- phenyl - pyri m di ne-5- 25 carboxylic acid
(2-pyridin-2-yl-ethyl)-am de were treated with 10.6 g (41.7 nnDI) of
i odine to giveW096/38144 12 7 g of the title conpound after recr tion
fromethanol, np 132-133[err]C 30 EXANPLE 31
6- Pi peridin-1-yl-2- (2-pyridin-2-yl-ethyl)-isothiazolo - [5.4-d]
pyri m di n- 3-one Using the procggure of Exanple 20, 33.0 g
(96.2 muol ) of 4-nercapto-2-piperidin-1-yl-pyrimdine- 35 5-carboxylic

acid (2-pyridin-2-yl- ethyl) am de mereEXAMpLE d4geated with 24.4 g (96.1
nmol ) of iodine tg .
21.4 g of the titfe=cCorpod 3 agueous
et haneol, np 109- llO[erUs]:mg the procedure of Example 20, 2.0 EXAIVPLE 32 5

?hPi peri dldn 1- y:c sggrym%l I Q,Zf(a-méréap&affjfk@ngﬁpyﬂmmme -5- Usi ng
e rocedure o
4- nePcapto 5. plpEF?Egg%ﬁi 8 ﬁ?g?%ﬁpyl' geEErg%ﬁ FeL G5 ani de were

treated with 22.21g66 g (6. 5(68m1)mof)1chine:)d:melﬁf§ ng: g3 7%he of the
title 10 conpeil cﬁxf‘p’ou"nﬁcﬁééf" T &)t 1A hMBEb | -

f ormam de, np 268 2 EXAMPLE 33

6- Mor phol i n- 4-yl - s?E??Pﬂﬂﬁ%rdFﬁ 344114151 ) -i sot hi azol o 15

[ 5. 4-d] pyri m di n- 3-one Usi ng the procedure of Exanple 20, 5.2 g
(14.8 mmol ) gof 4- nercapto 2- nmor phol i n- %mithﬁrbg1d|ne- 5-carboxylic

acid (2-pi er|d|n 1 -ethyl)-am de we
( PIP K 3/ ridin-2- 1meth 1-igothiazolo[5,4-~

rimidin-3-one
Using the procedure of Example 20, 2.0 g
(6.20 mmol) of 4-mercapto-2-phenyl-pyrimidine-5-

15 carboxylic acid (pyridin-2-ylmethyl)-amide were treated
with 1.73 g (6.82 mmol) of iodine to give 1.62 g of the
title compound after recrystallization from
isopropanol, mp 154-156°C.

20

pyrimidin-3-one
Using the procedure of Example 20, 14.0 g
(41.6 mmol) of 4-mercapto-2-phenyl-pyrimidine-5-
25 carboxylic acid (2-pyridin-2-yl-ethyl)-amide were
treated with 10.6 g (41.7 mmol) of iodine to give
12.7 g of the title compound after recrystallization
"Erom ethancl, mp 132-133°C.

30 ' EXAMPLE 31

[5.4-d]pyrimidin-3-one
Using the procedure of Example 20, 33.0 g
(96.2 mmol) of 4-mercapto-2-piperidin-l-yl-pyrimidine-
35 5-carboxylic acid (2-pyridin-2-yl-ethyl)-amide were
treated with 24.4 g (96.1 mmol) of iodine to give



treated with 3.81 g (15.0 nmmol) of iodine to give 2.6 g 20 of the title

conpound after recrystallization from aqueous i sopropanol, np
98- 100[err] C. EXAMPLE 34
6- D met hyl ami no- 2- ( 2- pyr|d|n 2-yl -ethyl -isothiazolo 25
[ 5. 4-d] pyri nmi V@ 96383¢e : Usi ng the procedure of ExaRpiEss§s82y 5 g
(24.8 mol ) of 2- dlnethylan1no-4-nercapto pyri m di ne- 5- car boxylic
acid (2-pyridin-2-yl-ethyl)-am de were treated with 6.4 g (25.2
mmol ) of iodine to give 4.21 g 30 of tgg-title conpound after
recrystallization from isopropanol np 134-136[err]C.
. 51D|- vl 221 24 g of tge title iitgr relcrystallization

met hyl am no- p| eridi azol o
[5.4-d] pyrinidin- q%eous denadb] "P%I%Qr?leig:oogedure of Exanple 20, 6.2 g
5 (20.1 mmol) of 2- dlnethylan1no 4- mer capt o- pyri m di ne- 5-
carboxylic acid (2-piperidin-1-yl- ethyhkngﬁhﬂegﬁere treated with
5.08 g (20.Q nmol) o i(¥y nglto g Ve 0 Ofith i Ie conpound

after recry?talll . '
Addi tional isothiazol dlsésxgvmnehpl:anewermﬁe ExamPle ao» I 2Q+61g5t he processes

described above i (g} UfGuidl§ of a-mef@APtWAPiperidin-1-yl-pyrimidine-
5-carboxylic acid amide were treated with 22.2 g
(87.4 mmol) of iodine to give 14.37 g of the title
10 compound after recrystallization from dimethyl-

formamide, mp 268-269°C.

15 [5.4-dlpyrimidin-3-one
Using the procedure of Example 20, 5.2 g
(14.8 mmol) of 4-mercapto-2-morpholin-4-yl-pyrimidine-
5-carboxylic acid (2-piperidin-1-yl-ethyl)-amide were
treated with 3.81 g (15.0 mmol) of iodine to give 2.6 g
20 of the title compound after recrystallization from
aqueous isopropanol, mp 98-100°C.

EXAMPLE 34
idin-2-vl-ethyl)-3i

25 4- imidin-3-on
Using the procedure of Example 20, 7.5 ¢
(24.8 mmol) of 2-dimethylamino-4-mercapto-pyrimidine-5-
carboxylic acid (2-pyridin-2-yl-ethyl)-amide were
treated with 6.4 g (25.2 mmol) of iodine to give 4.21 g
30 of the title compound after recrystallization from
isopropanol, mp 134-136°C.



-52- [err] - 53- Cont i nued

WO 96/38144 . PCT/US96/05821

4-d imidin-3-
Using the procedure of Example 20, 6.2 g
5 (20.1 mmol) of 2-dimethylamino-4-mercapto-pyrimidine-5-

carboxylic acid (2-piperidin-1-yl-ethyl)-amide were
treated with 5.08 g (20.0 mmol) of iodine to give
5.31 g of the title compound after recrystallization
from ethyl acetate, mp 128-129°C.
10
Additional isothiazolones which can be made

utilizing the processes described above include the
following:
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[err] - 55- Exanpl e

R R 36 H H - CHi Pr COOH

37 H H n- hexyl 38 H H
-CH2COOEt 5 39 H H - phenyl 40

H H WOD9/3§144cet yl phenyl 41 H PCTYyS96/05821
acetyl 42 H H benzoyl 43 H
H C(S) NH phenyl 10 44 H H 4- chl or obenzoyl
45 H H 4-nitrobenzoy|_54_ 46 H H
CQ( CH2) 4CH3 47 H H COCH2 phenyl

0 48 Contikhed H COoCH err] 15 49 H

H 4- et hoxybenz 50 H H
1-hydroxycarbony|-RLiSit[: RL{Z::[: 2garet hyl but yl
51 H 2 ethoxycarbonyl

benzoyl 2= CHIU[UUEHLuy[ 53

-

H - I-2 py 20 H  cox
5-ni trot hi azol on- 2- Xﬂffifi H (L)
2- (4-ni trophenyl) - 25 ° 0
t hy\ et hyl

hydr oxy- 1- hydroxy

56 3 hydroxycarbdnyl
propyl 2 F_2- drox ar bonyl
benzyl | ] _cﬂa rro | di n-leM&q;hyl 25
59 5- CH3gy 10 Q,z pyri gyl ) H
H 2- (2 plperldyl)ethyl
T
o) N.
& 0 ot -0
N
i
15 CH, CH, A,

|
N F N N—N
R
=/ . P H
0 (o]
N¥ S "
20 « | CH,CH,CH,N ) CH,COH
o

Additional specific isothiazolones according to

25 this invention include the following:
1
R S\
N—R’
/
C
R I



61 H H 3-(1-piperidyl) propyl 62 H
H 4- hydr oxycar bonyl
met hyl phenyl benzyl 63 H H 4- met hoxybenzyl 30
64 H H 4- met hoxyphenyl 65 H H
2, 4- di chl or ophBRyf/38144 66 H H 2, 4- BCUHBS0583n 2y |
67 H H 3, 4-di chl orophenyl 68 H
H 3, 4-di chl orobenzyl 35 69 H H
4- chl or ophenyl 70 4- chl or obenzyl
71 H H 4- (N-acetyl am no)
phenyl ! Example |1 Rl H R“ A= Nacetyt d.hBIIU) —
benzyl 73 3g ] = CRHUBYEeeR Oy piEenyt—#0
74 H H7 4-Het hoxycar tjpnyl bengy hexyl 75 H
H © 4-tert-butyl geenyl H H - CH,COOEt
-56- 5 Exanpl <9 R H RH -phenyl 76
H H 4O tert-bayl benzyl B 4 -acétlylphenyl H H
4-trifluoromet hyl 41 H H acetyl phenyl
78 H g-l H 4-trifl UdILOWEt hyg?gfgl ‘
pekenyl 5 80
benzyl 19 [ 4 H chlorobenzoyl H
H Ag phenyl genzyl 1
L H -nitrobe I |
4-ni trobenzyl 4 o (CH,) CW pr opy
: 2) 4
83 H g cycl opro;ﬁ/l met hy OCH. “oh H
2 P enylg[
H 2- phenyl et hy
cycl ohexyl & cycl ohexyl net hyl
87 H H 4- am nosul f onyl phenyl
48 H H COCH;—N
15 49 H H 4- methooxybenzoyl
50 H H 1-hydroxycarbonyl-
2-methylbutyl
51 H H 2-ethoxycarbonyl
benzoyl
52 H H 2-chlorobenzoyl
53 H H 4-methyl-2-pyridyl
20 54 H H 5-nitrothiazolon-2-yl
L1 H H 2- é4dn1troph§n 1)-2-
ro T
m}e,thyﬁthyly o
56 H H 3- hydroxycarbonyl
propyl
57 H H 2-hydroxycarbonyl
benzyl
58 H H 2-pyrrolidin-1-ylethyl
25 59 5-CH30 6-CH30 2- (2-pyridyl)ethyl
60 H H 2-(2-piperidyl)ethyl
61 H H 3-(1-piperidyl)propyl
62 H H 4 -hydroxycarbonyl
methylphenylbenzyl
63 H H 4 -methoxybenzyl
30 64 H H 4 -methoxyphenyl
65 H H 2,4-dichlorophenyl
66 H H 2,4-dichlorobenzyl
67 H H 3,4-dichlorophenyl
68 H H 3,4-dichlorobenzyl
35 €9 H H 4-chlorophenyl
70 H H 4-chlorobenzyl
71 H H 4- (N-acetylamino)
phenyl
72 H H 4- (N-acetylamino)
benzyl
73 H H 4-ethoxycarbonylphenyl
40 .74 H H 4-ethoxycarbonylbenzyl
75 H H 4-tert-butvlphenyl




[err] 20 0 Exanpl e
R np [err]C 88
H n- propyl 89 H H
2-(2-pyridyl)ethyl 25 90 H H 2-
(N, N- di et hyl aniM@96/38144 FCTRPp6/05821
91 7-chloro 8-chloro di nmet hyl am noet hyl 241- 242 92
6- met hoxy 9-chloro 2-di met hyl am noet hyl  172-173 .93
H 7- met hoxy 2-di met hyl am noet hyl  145:-176 94 H
8- met hoxy 2-di met hyl am noet hyl  155-156 30 95 -
7, 8-met hyl ene 3- disa%m&é}ﬁﬂl%”i MOEIOPY T T0GRZI61 RS
di oxy 76 H 7, O ERNYT eNe Z-g8rd-Buty1Bearyy|
185- 186 77 H di gxy 4-trifludfomethyl
7, 8- met hyl ene 2- nor phol i noet hyl 200- 202 phenyl
di oxy 98 178 H g  S-chlogo 24 O i Gremeshgl hy |
214- 215 99 7, 8- met hyl ene Berasyat am doet hyl
>260 79 H di oxyH35 4-bilgenyl 7-chl oro
8- met hoxy  52-di met hgpam noetgyl 226- g27 4-phenylbenzyl
-57- - 81 H [esr] 4-nitrodediziil
Exanple Rlerr] g2Rlerr] g H cytlopropyl
83 H H cyclopropylmethyl
84 H H 2-phenylethyl
10 85 H H cyclohexyl
86 H H cyclohexylmethyl
87 H H 4-aminosulfonylphenyl
15
20
Example R! mp °C
88 H H n-propyl
. 89 H H 2-(2-pyridyl)ethyl
25 20 H H 2- (N, N-diethylamino)
ethyl
91 7-chlore 8-chloxo dimethylaminoethyl 241-242
92 6-methoxy 9-chloro 2-dimethylamincethyl 172-173
93 S - ¢ 7-methoxy 2-dimethylaminocethyl 175-176
_ 94 H 8 -methoxy 2-dimethylaminoethyl 155-156
30 95 7,(81-_-methy1ene 3-dimethylaminopropyl 160-161
ioxy
926 7,8-methylene 2-pyrrolidinoethyl 185-186
dioxy
97 7,8-methylene 2-morpholincethyl 200-202
dioxy
98 H 8-chloxo 2-dimethylaminoethyl 214-215
99 7,8-methylene 2-acetamidoethyl >260
dioxy
35 100 7-chloro 8-methoxy 2-dimethylaminoethyl 226-227




101 H 6-piperidino 2-(NN-diethylam no)ethyl 102 H
6- pi peridino 2-(2-pyridyl)ethyl hydro

chl oride 10 103 H 6-di net hyl am no 2- pi peri dyl et hyl 104
H 6-pyrroli 2-pyridyl) et hyl 15
[err] %8%(%%1( e R[ err] Rlerr] 20 105FCT/Y$96/05821
6- phenyl sul f onyl 2-di met hyl am no
et hyl 106 H 6-chloro met hyl 107 H
6-trifluoromnethyl cycl opropyl -57108 H 6(3, 4- di met hoxyphenyl)
2- di net hyl ami no ethyl 25
30 R [err] [err]
Exanpl e Rl err] Rlerr] Rerr] np [err]C 35
109 H H 2- dlnethylan1noeth¥
-58- -
5
Example R* R RS
101 H 6-piperidino 2-(N,N-diethylamino)ethyl
102 H 6-piperidino 2-(2-pyridyl)ethylhydro
chloride
10 103 H 6-dimethylamino 2-piperidylmethyl
104 H 6-pyrrolidino 2-(2-pyridyl)ethyl
1s
Example R' RS
20 105 H 6&-phenylsulfonyl - 2-dimethylamino
ethyl
106 H 6-chloro methyl
107 H 6-trifluoromethyl cyclopropyl
108 H 6(3,4-dimethoxyphenyl) 2-dimethylamino
: ethyl
25
30 N—R®
Example rR! R* R mp °C

35 109 H H 2-dimethylaminoethyl 86-87




The conpounds of the present invention cause the extrusion of zinc

fromthe nucl eocapsid protein (NCp7) of H'V-1. The NC protein is

hi ghly conserved anong all retroviruses (South T., Blake P., et al.,
Bi ochem stry, 5 1990; ; 29 7786) and is essential for viral infectivity
(Al dovini A aW&Wé%m‘g R, J. Virology, 1990;64:1920 aRETESIMSE2
R, NgdasS, et al., J. \/ r ol ogy, 1990; 64: 3207). The zinc is
normal | 'y held in NC proteins by 1 or 2 zinc fingers. In the case of
H V-1, 10 2 zinc fingers are present (sgmers M, South T., et
al ., Biochem stry, 1990;29:329) and are invol ved specifically with

the PSI site on viral TPh# odnpdunds of thenpresent hioveatieg cgusé theal RNA

| nt erference of | C gﬁt

non-i nf ecti ous 15extru\s/.fv.§5|53%fsj Q.%fn gﬂéﬁéfﬁé g%tgin I(:JN/%”
1994; 13: 1525) . |t “%aBI¥rdyi &ha W%%ﬁtghémsmesh 4 consewﬁﬁomgmlal
cause zinc extrusireBrbayfusss efHouth T., BhékeHbV, ad iadl.t,y Biochuhisphe, cel |

ines and against 1oq0. .50 ;Disé)etan(&v ie388e4EL 4P e IRCILRECELEL 2

20 Nat ure, LOT B5Cence- based ass s
been devel oped t o (Aldovinirhi tand Yeuns| Bctlﬁnm f AORDpAAELP2Q HI V-1
NCp7. The BhaogepéDick RY,(frig@BROBY; SeflHIO) )gI_.LyLrglM

t ol uenesul f onam d an ncreased quor S . S|gnal upon
bondi ng zinc ion ﬁﬁ§§ g%t?%§$3 H@' 18 norTﬁ %ﬁlébﬁPaFﬁlng 2
Zn-fingers and 2 Pawokehmsiby 1 or 2 znugbﬁn.eyemt h Ty &dpec gasengft REV-1,
extrusion ofg Zn i @Ngine fmgez@%lﬂeeb%§ﬁﬂtzmsﬁxﬁnéﬂem seggﬁgheq-ed by the TSQ
and the i ncreased f]luqQrescence nDnltore rel atjve E gl . 30
The assay was per £&r d'm. PR7#Y M@nﬁdﬁiﬂ&r\ﬁaém’" ved added to
2.8 [err] M NCp7 aﬁ@e¢if@ea14yWWEﬁbitheZDSEestﬁe.mﬁ viltal. *RNA whichbuffer at
20[err] C for 90 mcBtess IAO1RNERIGG of vird P Al 'ﬂ%egééraygsnaés' on

400 nM was nonito rsus tine. ControJs were under
resay b5 oo nd s e Gk HHeES ARA £ Gko BRy LpfeRtious
drug. The %¥n extizdpona (Renmwdllcl.qat 8drbusgdAon dthal., EMBO,

- 59- act ual obl Y98 eeeCe RARUGCHrAYLSH, Bedd'Bhown that
compounds that cause zinc extrusion have potent
anti-HIV activity in multiple cell lines and against
all retroviruses (Rice W., Schaeffer C., et al.,

20 Nature, 1993;361:473).

A fluorescence-based assay has been developed to

monitor the ejection of zinc from purified HIV-1 NCp7.
The fluorophore, N- (6-methoxy-8-quinolyl)-p-
toluenesulfonamide (TSQ), has an increased fluorescent

25 signal upon bonding zinc ion in solution. The NCp7
protein containing 2 Zn-fingers and 2 Zn ions is
incubated with drug causing the extrusion of Zn ions.
The released Zn is then sequestered by the TSQ and the
increased fluorescence monitored relative to control..

30 The assay was performed as follows: 10 pgM compound was
added to 2.8 uM NCp7 and 47 uM TSQ in 20 uL of pH 7.4
buffer at 26°C for 90 minutes. Fluorescence
(excitation 355 nM emission 400 nM) was monitored
versus time. Controls were the NCp7 under assay

35 conditions without drug, and apo NCp7 (no Zn) with
drug. The % Zn extrusion was calculated based on the



fluorescence of all theoretical Zn extruded (5.6 [err]M x 100.

El ectrospray ionization nass spectral analysis was 5 al so perforned.
Using 40 [err] M NCp7 in amoni um acet ate buffer at pH 6, 320 [err]M
4- ( 3- oxo- 3h- benzg&%} | sot hi azol - : 2-yl ) benzenesul f onam de (Exanple 1)
in acetonitri |¥WORS144 added. After 3 mnutes, a mass peaRCHUSIEASV!
(100% corresponding to apo NCp7 (loss of 2 Zn) appeared. In 10
addition, a peak at 6740.corresponding to the NCp7 + 308 + Zn
appeared. This peak represents the NCp7 vvi,ts _ one zinc extruded and a
covalently attached conmpound of 308 correspondi ng exactly to the

'V]E/VOf 1Exarml el |aCtu%l Ifdmlibd‘z@slc@ﬁcéﬂﬁe%ﬁfétﬁ'diﬁrﬂfedﬁbi}ctﬁédfthe formation

of a coval ent bond bet e cyste e”zi.ng finger

and the isot hi azol Oh&-cocence liTﬁgegﬁ%?iﬁe}sg&TﬁxﬁﬂlpF ed to establish

the - cel lul 8- @ml‘ﬁ)\/lx al00activity of the isothiazol ones of

Formula | are well recg)ggutzzggplrg tlj]gnﬁitﬁ;}g e ?ectraiogﬁéjé%é%’ t & oyed
uat e

for such purpose. . For as l'ized t he
conpounds acti vi t §tS° peg&%‘ﬁ%nst BiRg -4 #M r’{@él 40 REMORLIR ARRFARL t he
U. S Nat i ohaffarsdepH 65t BR0Ot gMas- (B~ -3&6 bepzdtd bisot idzol -

et al., J. Natl. Qaf‘f%eﬂé’éﬁesul%gﬁgjﬁ&e Sk Ae %2 in aggg _ngf.ﬁeeq,ﬁerei n

by ref erence. 5 ure I's [ ent's acting
at any stage of tR8I§Hr uAELET 4B PP’&%Scy%II’@SSTW@ak at 535%58135/0 sical |y
i nvol ves the kil cogrespontiingnpboapbeBCp7 (lossbyfHRVznSnappeswaint Sm)f HI V

are added 4o cel | faafPrbi0a peal hESSled VoL SUTIEHT-EYEb Sy el U2

reproduction are neces fain the-requl
Agent s whi cfO% nt &%&PREPFﬁdw rm paad I@PrGFeVFﬁ utheyg¥ep7 with
products to interéneezind haxurndbdaaﬁdvata-mwﬂdly attachéd! @sthpditld off rom

cecomdat o | ar ges ee it ERbeRhALng xace i ROKERC 8 IS

desi gned to detec%ndlcatlng the extrusion of z1nc and the formatiomp®Ef a
anti-H'V adsi vi t ycovdiente lbon@oBpeweds tie dystedaecbat €he zinc Firdfed rapidly
metabolized in the,gulddiie co9dLbigns.

The test systems utilized to establish the
cellular antiviral activity of the isothiazolones of
Formula I are well recognized in the art and are

20 routinely employed for such purpose. For example, the
assay utilized to evaluate the compounds activity
against the HIV virus is that employed by the U.S.
National Cancer Institute as described by Weislow 0.S.,
et al., J. Natl. Cancer Inst., 1989;81:577-586,

25 incorporated herein by reference.

The procedure is designed to detect agents acting
at any stage of the virus reproductive cycle. The
assay basically involves the killing of T4 lymphocytes
by HIV. Small amounts of HIV are added to cells, and

30 at least two complete cycles of virus reproduction are
necessary to obtain the required cell killing. Agents
which interact with virioms, cells, or virus gene-
products to interfere with viral activities will
protect cells from cytolysis. The system is automated

35 in several features to accommodate large numbers of
candidate agents, and is generally designed to detect




may not show activity in this screen. Anot her test system
utilized to evaluate the 5 I nvention conpounds is called HV H9 assay.
The H'V H9 cell assay measures the inhibitor concentration
required to suppress HIV-1 virus replication. In this . system viral
growt h occurs WRPHAM nmul tiple rounds of the |ife-cycl ePCHH§P6/05821
suppression of the replication 10 kinetics results in a geonetric
decrease 'in virus . production. As a result, this assay is a sensitive
means of measuring the ability of a conpoung.to inhibit H V-1 viral
replication. The H9 T-cell line is batch infected with HV 15

vi rﬁsdat an MO gageiom féﬂiﬁfit?r.hoﬂbﬁeﬁ@ﬁprﬁmpﬁu' ndlshemich degéﬁéi‘&t%rg
washed, resuspended in RPM1640/ 10%f et . »2eL UM eeded at
5 x 10-3 cel | s/ wefPF Bfearaplély %é?éghz%#af%.u}f cf:&%tlmga € }lié?gg%

uni nfected H9 may get|shéw gotdydtydifothimesenaan.oxicity assay. Drugs 20

are serially diluted Ligodfed ndSRysteAnsé£I{f 1 evaluatBOiBeat an Bx
concentration, ang then,added to the

] cul tur in tripljcat The
final DVBO concentP¥ERbHon compymnds 62‘:"(’43:!'?&/0‘;%' H .assay. \/rLl'ﬁﬁl I?%Yo%%ct i on
i s nmeasured by RTcellagssay rdasurescyhet tmhibiyor comrmnkratiibp XTT assay at
7 days post - | td Rg;_% SaYard . a Lfigation
of Borroto- Esoda é:re]ghg%gﬁeéé’%u | rg?r,H§§ ? Viﬁll%%ﬂgg'r%gggﬁl%gﬁg% 1&
quantitated usi ngS¥SkERecYizal growth peauRs LhEgpnah MiLtdpde FPERA® Rfequant
software. The 30 theXIifescyyle.s oyt suppteasion naflithec aeptdcatidinehm

et al., J. :I! .nokip@#]cq.gsresél ;iL4§: aéZﬁgéf’i@r&’ecrﬁaﬁe ig“@&‘.i-h&at ed using
a nol ecul ar vi ces Thermonax plate reader wth Sof'tmax Sof tware.
Data i s el ectroni PEPRYCELAMsT A Bd TEFUALM ERIB AGS/5 18 apREBRLLAYR eadsheet

foL gnal ysi S]; TheaeRlisa66 ayeatiinti®y the abfUityadb®rd dompiddand 20Adbit
I nhibition of vir . . . -61-
production are ca?@‘u’l %it‘éﬁr?lr orn?qlﬁ'eca&rjf Peated controls. The

concentrations of inhiBredH9 rEfiglleding ppoRES infectafewdthaHI¥s (| C50
and | err]1ph arevipherael & adbyf reFmodeta After Wil ladalsrBgibheSen&T

activities. The XI£1T§S§¥e washed, resuspended'in RPMI-1640/10% fetal
calf serum, and seeded at 5 x 10-3 cells/well of a
96-well plate. A duplicate plate of uninfected H9
cells is prepared for the cytotoxicity assay. Drugs
20 are serially diluted 1/3.16 in DMSO, transferred to
media at an 8x concentration, and then added to the
cultures in triplicate. The final DMSO concentration
of 0.002 (0.2%).
Viral production is measured by RT assay and
25 . cytotoxicity is measured by XTT assay at 7 days post-
infection. The RT assay is performed as a modification
of Borroto-Esoda and Boone, J. Virpl.,
1991;65:1952-1959 and quantitated using a Molecular
Dynamics Phosphoimager with Imagequant software. The

)

30 XTT assay is performed as a modification of Roehm,
et al., J. Jmmuno. Methods., 1991;142:257-265 and
gquantitated using a molecular Devices Thermomax plate
reader with Softmax software.
Data is electronically transferred to a Microsoft
35 Excell spreadsheet for analysis. The RT assay values
equivalent to 50% and 90% inhibition of virus



5 val ues equivalent to 50% cytotoxicity are cal cul ated fromthe

untreated controls. The concentrations of i nhibitor required to
produce this val ue are i nterpolated fromdata points flanking t hese
XTT values Yet anot her test system enplo to

det er ni ne %?’F‘I/l ral activity is called the CEM cel | §S§/."S96'°5821

T4 | ynphocytes (CEM cell line) are exposed to HV at a virus to cel
rati o approxi mately 0.05, and pl ated al ong wi th noninfected contr ol
cells in 96-well 15 mcroliter plates._gq. Candi date agent is
di ssol ved in dinethyl sulfoxide (unl ess otherw se noted), then

diluted 1:200 i npeeahction are Wdldua aredi gfom Ftié Raitvéaltetli ebftrols.
(half-log[err]) concent%fipo%{sg gkg&ﬁié‘g@ e%‘ t%quladx‘i%””e of

medi um 20 contai nrng_él nonln
Cul tures are inciigeedvatuey[ kdsp ﬁﬁdal@eodaﬁb’énlnterpﬂ%ﬁﬁﬂ(lf@@nhﬂﬁﬁ%here
for. 6 or 7 days. pBiﬁtbeﬂaﬁ]einnghese RT aatineﬁrgs. | arhd ot aﬁsair wel |'s,

d I I f I b
Uable 28 3 CcoiPdugs RUPHIRGC AR 20 SpPorRe e pal s Talla™ Y
| ndi vi dual wel | s faom &hel y!zmasqgﬁctqoupmtsnetrhean:mcmrations gliantitate

f ormazan product ijgmipaggyri fequ_*éd @ prBduce th:.é"wiﬁ’!ﬁﬁ Bl 0scopical ly for
det ecti on of V|abl

cel f|r tion tlve tivity. 30
Drug-tested vir u§' {Lﬁﬁe‘aefr‘f‘g“ QFﬁdfﬁi‘?‘E{ hese dfag- t r eat ed
noni nf ect ed cellyaéneSmnth ot her approprlate controls (untreated
infected apgl untreat eger anothé‘;omﬁ@%ﬁéeﬁeéhﬁlofé&%&%ftékﬁiﬁ@ I's without

compari son with GAVLFEL: RO FaianeChe (o, (Rl asBay?

determ nati on about a®#i kymphocytesddCEM cell line) are exposed to HIV

- 62- at’abvsrdsbed %JI?LI &329bS apPBokEmatd iy ¥, 055ShhA%p1ated
several of the in entlon conmpounds I n zinC extrus) on, assay descri bed
above. The conpo egéh{ﬁﬁﬁﬁ¥ed contrpd, cehid (i @6-meyli o cause the

extrusi on 18 zinmﬁkmo&ntér plates.] eocapsid protein NCp7 (expressed as %

relative to Candidate agent is dissolved in dimethyl sulfoxide
(unless otherwise noted), then diluted 1:200 in cell
culture medium. Further dilutions (half-log,,) are
prepared before adding to an equal volume of medium

20 containing either infected or noninfected cells.

Cultures are incubated at 37° in a 5% carbon
dioxide atmosphere for 6 or 7 days. .The tetrazolium
salt, XTT, is added to all wells, and cultures are
incubated to allow formazan color development by wviable

25 cells J. National Cancer Institute, 1989;81:577-586.
Individual wells are analyzed spectrophotometrically to
guantitate formazan production, and in addition are
viewed microscopically for detection of viable cells
confirmation of protective activity.

30 Drug-tested virus-infected cells are compared with
drug-treated noninfected cells and with other
appropriate controls (untreated infected and untreated
noninfected cells, drug-contain wells without cells,
etc.) on the same plate. Data are reviewed in

35 comparison with other tests done at the same time and a
determination about activity is made.



control). TABLE 1. Zn Extrusion Fromthe Zn Fingers of

H V-1 Nucl eocapsid Protein (NCp7) 10 Conmpound of % Zn
Extrusi on Rel ative Exanpl e to Contro
EDTAa 10 Preparation 29

5.8 WO 96/3814¢ 100 15 PCTUS96/05821

30 13 [err]5 14
71 15 97 17

78 20 18 * —E2- 100 25

89 a EDTA renoves approximately 10% of the Zn from

the Zn finger in 24 howableRlcBeldw P¥bsents the resubedast ftrdst@ng et al .,

Nature, 1993; 361: Agéi)ez%ﬁ. of the 1Sve tlo?@qﬁlggpeggoﬂp :fﬁg:écﬁgigl% for

several invention eva inmt
cel | assay AsSsA¥k d@épalbgql AN t Thec copponads rexreiavaddiated

invention are eff efdrt \theddahBsiitPerdichused theBRBrusion oﬁvﬁd@tﬁ‘&rﬂ n both
t est syst ens

TABLE 2. Ant?-H v RGY8AApsid protein Nop7, fexgrepsed as % rﬂ"’ééMeoéPl Assay

Exanpl e EC[mt]rO(ll)Ma TC50 (UM [err]
5.1 2 14 >100
1 21 FRBLE 1. % Extryedon From the Zn i £ >
>100 n mysdon From the Zn Figgers o a
Ef f ecti ve concentr at sid protein (NCp7)
10 Compound of % 2Zn Extrusion Relative
Example to Control
EDTA® 10
Preparation 29 5.8
1 100
15 2 ' 30
13 - "5
14 71
15 97
17 - 78
20 18 100
25 89

& EDTA removes abproximately 10% of the Zn from
the Zn finger in 24 hours (Rice W. and
Schaeffer C., et al., Nature, 1993;361:473)

25

Table 2 below presents data for several invention
compounds when evaluated in the H9 and the CEM cell
assays. The data establish the compounds of this

30 invention are effective sgainet the HIV virus when
evaluated in both test systems.



10 fromviral cytopathic effects b Toxic concentration
whi ch inhibits the growh of cells 50%relative to control
15 The conpounds of the invention have utility agai nst a
wi de range of retroviral infections, and accordi ngly, have broad
appl i cation. BOS6@EBM4 of possi bl e viruses that may be PSHUSHASERf or
treat nent using the present invention include Type C and Type D 20
retroviruses, HTLV-1,. HTLV-2, FLV, SIV, MV, BLV, BlV, equi ne

i nfectious viruses, anem a viruses, avi an_gy. sarconma viruses, and the
i ke. The isothiazol ones of Formula | are also effective

for treating inflammtion and gidigf 0SCl QLesLfirv/ndRivity Characteristic

feature of ather OSLfcggno\Piool@&foL;nc abﬁu[ubéil_uyséfa chotesteryl ester
| ol ottt LeLL o ;

Faam-e
T

engorged from f oam . Feam-eel o A?+?§E§g+eﬁ+ating
nonocytes which i nvww;e o TCsg
hyper chol esterol emi a, and¥mture into ti8ske 30 macr optfdges. The enzyne

15-1i poxygegase (15-LO has beeniynplicated in inf{gmatory

di sorders and in the ~origin and recruitment of foamcells (see

Har at s, et al., Triénds Cardioi va3d. Med., 1995; 5(>%0%9- 36.

This enzyme is capabl e ofj-oxidizing estegigied 35 polydgwic fatty acids,
such as those found in phosphol i pids. Treatnent of experinmental
animals with 25 5.8

ant i oxi dants which BCURE Fe tR IS LR RS DFotects caPis
shown to retard the progression o . atherosclerotic | esions.
Accor di ngl % adni ni st efERY viral cytomashigsefFeete i nhibit 15-LOis an
effective way to 5P Tokieadormraitraeient waidterinoidtasihe gFoeth

St O has been

| sot hi azol ones I I ecLi Ighi bitors of 15-LO when
eval uated in standard §§S§§£fgﬂﬁhﬁ,%§1§t§?%|?éed5#%¥31 nmeasure 15-LO
activity. Specifically, representative conpounds were eval uated by

t he net hods descri bed by 10 Auer bach, et al., Analytical Biochemstry,

15 The compounds of the invention have utility
against a wide range of retroviral infections, and
accordingly, have broad application. Examples of
possible viruses that may be suitable for treatment
using the present invention include Type C and Type D

20 retroviruses, HTLV-1, HTLV-2, FLV, SIV, MLV, BLV, BIV,
equine infectious viruses, anemia viruses, avian
sarcoma viruses, and the like.

The isothiazolones of Formula I are also effective
for treating inflammation and atherosclerosis. A

25 characteristic feature of atherosclerosis is the
accumulation of cholesteryl ester engorged from foam
cells. Foam cells are derived from circulating
monocytes which invade artery walls in response to
hypercholesterolemia, and mature into tissue

30 macrophages. The enzyme 15-lipoxygenase (15-L0) has
been implicated in inflammatory disorders and in the
origin and recruitment of foam cells (see Harats,'
et al., Trends Cardiocivasc. Med., 1995;5(1):29-36.
This enzyme is capable of oxidizing esterified

35 polylnoic fatty acids, éuch as those found in
phospholipids. Treatment of experimental animals with



1992; 201: 375-380. Two in vitro assays were utilized, both utilizing
rabbit reticulocyte 15-LO and linoleic acid as substrate, to
enzymatical ly produce a peroxide oxi dation product known as
13(S)-HPODE. N-Benzoyl 15 | euconet hyl ene blue was utilized as a
calorimetric W°95’3814‘éagent for detection and quantification BEVP$ie05821
peroxide formation. Al so, HPLC was utilized to quantify the

oxi dation follow ng incubation at 4[err]C for 10 m nutes. .20

The 15-LO inhibitory activity of representgj.ve | sot hi azol ones is
presented in Tables 3 and 4. Table 3 gi ves the concentration of
conpound requi r edahbioxidiénts which reffcef hydwomsatoxiides pirodbee® ¥y Clerr])
when neasured by _ h r : e 4 gives
t he 25 per cent 1Fnﬁ?bﬁ$%éj;¢§fgﬁ%oegc?|é5% é\}ﬁeg%rg%le%g% 8§a§$ t he
colorimetric net hégherosclerotic lesions. Accordingly, administering -65
compbluris? whildll Gnhsbay 06-16-1 dmhififidctive way to

ggnpound of Panpkgeat-and prevent a&pgroscieCrSgsi(é St rT]h'@ isothiiﬁolones
0.3 5 of Formul®Z are effective inhibitors of 15-L0O ghexny

28 , evaluated in standa®d/fssays routinely utilized 8

2139 measure 15-ﬁ§)activ}pg.lOSpecifically, represen%%t%%g
3.2 compounds Wgre evaluated by the methods describéd 1y

34 10 Auerbach, et al. Tytical Biochemisg ’ 35 o
0.16 15 E 4 Colori “LO | phibition

p392;23z§§75-380. TwonEnrﬁ q;gﬁ%?%%iﬁqwere utilized,

both utilizing rabbiier rétiGulecyeiz(LO, and linoleic 3

75 [err] 10 [err]Meiq as substrate, to enzymatically produce a peroxide
oxidation product known as 13(S)-HPODE. N-Benzoyl

i5 leucomethylene blue was utilized as a colorimetric
reagent for detection and quantification of the
peroxide formation. Also, HPLC was utilized to
quantify the oxidation following incubation at 4°C for
10 minutes.- ,

20 The 15-LO inhibitory activity of representative
isothiazolones is presented in Tables 3 and 4. Table 3
gives the concentration of compound required to inhibit
50% of the activity of 15-L0 (ICgy) when measured by
the HPLC method of Auerbach, et al. Table 4 gives the

25 percent inhibition of 15-L0 activity when evaluated by

the colorimetric method. '

Conpound of Exanp
1



21 95 [err] 10 [err]m 50
>10 [err] M 59 >10
[err] M 91 >10 [err]M
25 >10 errlM

>10 [err][err]M 96 >10
[err] M 97 >10 [err] M
30 108 -65- 65 [err] 10 [err] M
109 22 [err] 10 [err] M

- 66- The ¢ S 0 r |21 Flae ful

for treating atheroscleros: l;ﬂﬁ%}; \/?Ifﬁgpﬂ%% hopﬁ;rlgn:l\lpl F[tﬂé%ftm ta_.inhibit
15- LO. | rCampiosndhef Brarplierent of this inveE@spripMhe 5
conpeunds can be forTmotrared 170 COMPOSITIonNs suitant e 2 1or applying
to surfaces such as wood, netal, ceramc, and the l'ike, and for

adm nistering to ani mal s,
preventi ng gli seases
10 at her oscl erosi s.

t opi cal |y,
i nventi on conpound can
assim | able 15 edi bl e carT
shell gel atin capsul e,
may be incggporated directly
t herapeutic adm ni stration,
W th excipients 20
tabl ets, troches, capsules,
and the like. Such conpositi
| east 1% by wei ght of

24
caised by viruses,
The conpounds can be fornmul ated f
adm ni stration by any route, %%r instance orally,
and rectally. For 2w al

or it 3wy be conpressed into
¥ th the

and useé® in the form of
eg xirs,

S

i ncl udi ng humans, for tr@aBing and
as well as pngkammati on and

§;7§nterally,

adm ni stration, foBgexanple, an
e mxed with an inert dilusnﬁgor with an
ler, or it may be enclosed 'i™a hard or soft
1.8ablets, or it
food of the digt. For oral
the active conpound nmay be i ncor porated
i ngestible gaE?ets, buccal
suspensi ons, syrups, wafers,
and preparations sgoggd contain at
ive conmpound. The percentagg of the

conpositions 25 and prepara
conveni entiy be between about

TABLE 4.

tions may, of course, be varied and may
5% to about 80% of the

Colorimetric Assay of 15-LO Inhibition

Compound of

Example % Inhibition

1

3
21
50
59
21
93
94
85
96
97
108
108

20

25

30

35 @ 10 uM
75 @ 10 uM
95 @ 10 uM
>10
>10
>10
>10
>10
>10
>10 uM
>10 uM
65 @ 10 uM
22 @ 10 uM

pM
pM
pM
pM
pM

uM




wei ght of the unit. The anount of active conmpound in such

t herapeutically useful conpositions is such that a t herapeutically
effective dosage will be obtained. 30 Preferred conpositions or
preparations according to the present invention are prepared so that
an oral dosageW096/38144njit form contai ns between about 5 and 1RST/HJ6/AIE21
active conpound, and ideally about 25 to about 750 ng. The
tablets, troches, pills, capsules, and the 35 | i ke may al so contain
comon phar maceuti cal excipients suchg@s binders, sweeteners, and the
l'ike.. Typical -67-

bi nders i ncl ude gumt rmécaahﬁouﬁ@@ma,pmmasmaﬁé therefox%ndls@ézhatl n, as

0 Si ntegr ati ho. Ao FREEAHE. ToEoscleroid BE Vhttus SRIRIT aBiatHC

acid, and the |ikeé:o Anh3bit t8r®nly used |l ubricant is magnesi um stearate.

Typi cal , sveet en'ﬂgaaﬁﬁi‘{:ﬁeﬁrénb%&%{éi% of2EhoS eim%mﬁfiﬁf:h%hbn
and flavoring agents such ermnt, ol f wi nt er green
cherry flavobing CHFRONAgE FRBGRE AMEMlaced iREQ.COMRORARiARE HBLADLE

capsule, it may ccfumlalpplyanOto szadihdesorsuk:h gat vood) metall,heexamie,t ype,
aliquid C t Y/ t as
Ard The Y§ fy tcﬁ ﬂﬁﬁ & Cgﬁ?hﬁﬂ% t&%ﬁu&&%ﬁ

coatings or to otherw se nD e dosage
unit. For instancéRaRgiagsh “‘B?Ws fQﬁ treatmgcﬁﬁ@@%"%% ddggareeswi t h
shel l ac, sugar, orcduaied b bruses)yrd waillehx Lhf DapmLaitmiand he active

compound, 15  SUGHQSR %i gogyEet Q@Q%oﬂﬁﬁ%flsnswyﬂ’e Pbm1g B5ER £%cherry

propyl par abens as pJeservatl ves, avorin
or orange flavor. admigdgtzatiemyby any neten | éprus@%FWQJrﬁé]?d-ﬂ-wng any

dosage unit forn1ghamhﬁeaally,bamphﬁnngqeuhuc@ébyapgye qnﬂ:ﬁuagt?ntlally
nontoxic in . sqf hi azal.one
conpounds of the |a{nd\%§'nt§|gg#%§°§npééyeeqim“5’1§é Br T exp?odz* ¥ xtipgﬁzga’:an
adm ni stration, fd&e mixed withardnertyfiduent onwith an assdmidpbiment s,

and the 25 15 | i keedibdentcareDERPrdy it malyZz8e bAcEoSEd G Hm&ﬁebﬂ‘ﬁboft
passage can al so gsﬁeik'f[pl gx&ém é%ﬁcug_:%)o%ndstcggyabe compresse% Egul ated

with waxes and th con
tablets, or it may be incorporated directly with the

food of the diet. For oral therapeutic administration,
the active compound may be incorporated with excipients

20 and used in the form of ingestible tablets, buccal
tablets, troches, capsules, elixirs, suspensions,
syrups, wafers, and the like. Such compositions and
preparations should contain at least 1% by weight of
active compound. The percentage of the compositions

25 and preparations may, of course, be varied and may
conveniently be between about 5% to about 80% of the
weight of the unit. The amount of active cdmpound in
such therapeutically useful compositions is such that a
therapeutically effective dosage will be obtained.

30 Preferred compositions or preparations according to the
present invention are prepared so that an oral dosage
unit form contains between about 5 and 1000 mg of
active compound, and ideally about 25 to about 750 mg.

The tablets, troches, pills, capsules, and the
35 like may also contain common pharmaceutical excipients
. such as binders, sweeteners, and the like.. Typical



rectal adm nistration. The active conpound may al so be
adm ni stered 30 parenterally or intraperitoneally. D spersions can

al so be prepared in glycerol, liquid polyethyl ene gl ycol s, and

m xtures thereof and in oils. Under ordi nary conditions of storage
and use, theseWO%38l44reparations may contain a preservative PET/PSWHsIM t he
35 grow h of m croorgani sns.

- 68- The pharnaceutical fornms suitable for injectable - use
i nclude sterile agueous sol utions (where water sol ubl e) or

di spersions and sterile powders for the ext enpor aneous preparation of -

sterile injectabl Bifders HU1de0gEmOErabSRaitH OB acik) abinCassenthe form
nmust be steriée qf Just._be ﬁiui to Ih%Fﬁxtenththat eagr,
syringability exi8P%.9% alﬁﬁi’s't AT VELALPR THFHE TS Such ag diealghum o
manufacture and sPbesphated Mypdchd disintegmddmgedgepsisninclivde corn
contam nating act pparéd, Hotatd sEaSER I SITB S \W1a3S aRACERE! Pigdd TAINgi -

The carrier can be a solvgnt or djsSpersion medium contal ning, for
exampl €, water, ef Y F989 JYPTLFRRL 18 fAgnesium stegratey ol TYRAGHd | ene
glycol, and liqui sweeteminy lageats are sytpuss, lawtoske brksicclarimbl e

m xtures thereOf1aﬂ@dfﬂa5rorinl\§§ﬁﬁbﬁéées@éljlsasfp dner bhyigety can be

mai nt ai ned, for exa , by the use o coat1ng such as I|ecithin;
by the nai ntenancgiﬁ?e%egql?frr Séeﬁﬁytﬂﬁ‘é"‘%jingecﬁﬁ pReutilized ¢, dthesy

di spersi on and bythéedessgeofundtr faemahs sa ddpmule, it pagvesht®in ofid he
action of nigcroor ' 0&@}5&1]&%“ vard . .
antibacteriéf andggﬂ%i unggfngﬁe%Qalgggﬁts, or exgxg¥é,§p%$ %&B,

chl or obut anol , phEdbFier. = Varigyp,peheypatemiaks, By bespresert (3ke. In
many cases, coatingd lotheopbehatubie rhoniificlthde phyoli 68l CEgergs, for

1 o6t abl o compos 15 anesdBe Bt erok” ShARHER " Ram Bl TREHAT Y, 1 ne
conposi tions of af@PRles may bgeragted whdvrheldac,f sngaranr ot .umBnum
nonost ear atls syr@p (b &1dkdif may contain thdl Qlckiel Bbfsb@ e sol utions
are prepared by 3crodd Gy ROGRELLENINS Sfdde S me2ipeulgy' N the required

propylparabens as preservatives, a dye, and flavoring

such as cherry or orange flavor. Of course, any

material used in preparing any dosage unit form should

20 be pharmaceutically pure and substantially nontoxic in

the amounts employed.

The isothiazolone compounds of the invention can
also be formulated for topical administration, for
instance as patches, salves, creams, ointments, and the

25 like. Agents commonly utilized to enhance transdermal
passage can also be employed. The compounds can also
be formulated with waxes and the like for convenient
rectal administration.

The active compound may also be administered

30 parenterally or intraperitoneally. Dispersions can
also be prepared in glycerol, liquid polyethylene
glycols, and mixtures thereof and in oils. Under
ordinary conditions of storage and use, these
preparations may contain a preservative to prevent the

35 growth of microorganisms.




anount in the appropriate solvent with various of the ot her

I ngredi ents enunerated above, as required, followed by filtered
sterilization. Cenerally, di spersions are prepared by incorporating
t he various 35 sterilized active ingredient into a sterile vehicle

whi ch cont ai nd¥@#38#44si ¢ di spersi on nedi um and t he PCRY Y8383, 14

- 69- required other ingredients fromthose enunerated above.

In the case of sterile powders for the preparation of sterile

i njectable solutions, .the preferred nmet hodggof preparation are vacuum
drying and the freeze-drying 5 techni que which yield a powder of the
active ingredient Th@'plfarﬂﬁ)te&dﬂb&i om&msi@immalmgbedmmécﬁma

previously gr It r o] t used
her ei n, pharnaceu%lc%+$§ c5§e%§%§ L&&é&ﬁb carrlg'rn's #H%Frﬁes 5%5 and al
sol vents, di sper seohulle) onnﬁisnergean$rgﬁﬁ shextidec powdgrs afier ae f ungal

agents, I se&e&k@o@a&o&@sg&aghg&tﬂ&ha& 'lﬁ:e&ﬁ@.'ét S.njéﬂéabi@ li ke.
The use of such nmedja and. age eutlca

subst ances s wel BOKRGLHTPS SBFFSlE& orin all ca§ﬁ§0fgpea§ogwwwust
conventional nedi keostexkid amsd st benflmqﬂuudﬂuhamemnenhethat|easy

ingredient, its U§gri éﬂ'ﬁa'{.tgnexikegrapr%LfS@W%%'alenﬁnﬁérCﬂE@e”p' at ed.

Supplenentary act | ts can al so |ncorporated into the
conposi ti ons. cond °r+st qfs mazyiartyrs %éﬁ"&'@@&u?ﬂpo m8F Rf at e 20

parenteral conpospresesved aiadmge thetcéntamimatiemsactfion of
a0 M St AN, ANt UPLL AN doel S A0%0a CESARE i [rungt THE! EABBI4IPCC

herein refers to p ySI ca ISCrete units as unltagg osages
for the mammal i antadbpecd ssql(yent or ﬂésP?’é%’c% m%’é‘é‘ﬁ‘ GRPELBIRG nFPR) a
predeterm ned 25 examplef ivatedf, athanol red gpolatolc alfon akamsiple, produce the

oot o oL St BEELLSE, s GO ! ikt porfE IS |,
forms of the invefAlYealarand the 14ke) at B e3Pk digtuzes Fhagpehdetd on (a)
t he uni que 130 vBgebah e icillisGs Thet PLopet | S itHItY ican Badmabetained,
particular therapgyli g GhliRC! fiPehe 850" §¥ S cHMrPhuch as 1ecitnin;
by the maintenance of the required particle size in the
case of dispersion and by the use of surfactants. the
prevention of the action of microorganisms can be
20 brought about by various antibacterial and antifungal
agents, for example, parabens, chlorobutanol, phencl,
sorbic acid, thimerosal, and the like. In many cases,
it will be preferable to include isotonic agents, for
example, sugars or sodium chloride. Prolonged
25 absorption of the injectable compogitions can be
brought about by the use in the compositions of agents
delaying absorption, for example, aluminum monostearate
and gelatin.
Sterile injectable solutions are prepared by
30 incorporating the active compound in the required
amount in the appropriate solvent with various of the
other ingredients enumerated above, as required,
followed by filtered sterilization. Generally,
dispersions are prepared by incorporating the various
35 sterilized active ingredient intoc a sterile vehicle
which contains the basic dispersion medium and the



the limtations inherent in the art of conpoundi ng such an active

material for the treatnent of disease in living subjects having a

di seased condition in which 35 bodily health is inpaired as herein

di sclosed in det ail . - 70-
The pri nci pal Yﬂ?@ﬂy§4fngredlent i s conpounded for conveRFENEISHER!
effective adm nistration in effective anounts with a suitable

phar maceuti cal |y acceptabl e carrier in dosage unit form as.

her ei nbefore di scl osed. 5 The tern1"efL%§Live amount " neans that
quantity of | sot hi azol one which has a positive therapeutic effect

for treating the féﬁ&irémfdﬂﬂéxoﬁngkaéléﬂiém|tQi&>se0énumeratécl1€hbove.

at heroscl erosi s af fects ted. A unit dosage
Form can, Tor exaffl h8 o ar PoertiFrRoniTie fom ke, PEEPEtAREAS
anount s rangi ng f sberile injestable sclubbons 100 preferradfnevhedm af 25 to

?bou';) t 50 [ ’TE Qgﬂ I?fa@érQQCU&nt Pyﬁﬁ MQh\goEtkg?ﬁ?n ement52ry
o abou g _cas 0

active i ngr%di ent W%ic oé’éggg %r%mb‘i?’ér‘?ﬂ t?"é?e%&?ﬁ%ﬂﬁ}“t he
usual dose Bih’ds rmmnnaddﬁtiadnndeslmd omgﬁedﬂeatsﬁrdzmpgeetbm}s.

The unit dosages Lypi£idlsiiMdreads @gﬁl&hséﬁgfgbér(”“ one to four

ti mes per day, or as othermnse nee 8 Y effect treatment of the

di sease state. 20 As usgq, hﬁrFErPt h&PhRTRRAYRFRL 1Y h_CPeBEMP LB ol ones are

utilized in conbi parrberw ircludesr angeand dEYisulvents, dbspergbdnactivity.

For exanpl qgl (rzlom"r}aggy US@&?Q@& Sant:.b%ct':é"ﬂ&id%x%&%%i‘fﬁﬁgaf‘%enﬁ%vI )

(azi dot hym ovludi ne ., Vvidarabine
di deoxyi nosi ne 25-"‘3°‘:°?’GI%II“)"‘d AR§OrREiPR (delaying |a§@PﬁPaz%116n"e%e whike pe
adm ni stered in cUhei wse i oh stichhmedta ahdedgeris \HorapharmacewGibddls

generally in thei écﬁfw??%f{?an'&%g@% gg_-rgjéggno in +dl g a%&?e ecific

combi nations to bg utilize | VE anoun ni-st ered, and
the frequency 30 IBSQfaRAF AEYWCPRVeREL fedige oFepERRE NER by t he

attendi ng m&di cal iheotwatikle withhyRecadtivd Mopsdient, itstdee pid tupeul ar
agents enployed, tHe, SPEH {d GoeRBdLELOs is contemplated.
Supplementary active ingredients can also be
incorporated into the compositions.
It is especially advantageous to formulate

20 parenteral compositions in dosage unit form for ease of
administration and uniformity of dosage. Dosage unit
form as used herein refers to physically discrete units
suited as unitary dosages for the mammalian subjects to
be treated; each unit containing a predetermined

25 quantity of active material calculated to produce the
desired therapeutic effect in association with the
required pharmaceutical carrier. The specification for
the novel dosage unit forms of the invention are
dictated by and directly dependent on (a) the unique

30 characteristics of the active material and the
particular therapeutic effect to be achieved, and (b)
the limitations inherent in the art of compounding such
an active material for the treatment of disease in
living subjects having a diseased condition in which

35 bodily health is impaired as herein disclosed in
detail. '




being treated, and the severity of the disease. The foll ow ng

exanples further illustrate the 35 formul ations of this invention.

-71- EXAMPLE 110 Soft gelatin
capsul es were prepared using the foll owi ng ingredients:

Quantity WO 96/38144 ( g/ capPGTAP96/05821
Conmpound of Exanple 1 250.0 But yl at ed

hydr oxyani sol e B. P. . 0.05 Fractionated Coconut Ol B.P
70.0 320.05 10 The
above ingredients were mxed and filled i nto a soft gel atin capsul e,

the shell Cormgnents Ofrhgﬁwﬁihdﬁfa@. active ﬁﬁbﬁ?dibmﬂch.sﬂmauhdedTheg
capsul es are admnl stere e rate O by S ay.
15 convenient a@(ﬂﬁe@tt? ks adma'gls':ggtlé)f‘at}l etes?tfgggwgepar ed
usi ng the foll ow mgounts withrpewitedle pharmaceuticadipaneepsableanpl e 5

208 g . Carb f ﬁﬁ%&&ofﬁyﬂﬂéé Qﬁxi@ekb'fhoﬁﬁ hereinbefore %Q.Qrc]:gﬁlséﬁ]

odi um Car boxyme arch

St earate term "effectiye am°unt"ny'ean%u'fl§ar%t‘¥’dmﬁ§ﬂg’ Q%ani sol e

B. P. 0. 002 impthiazolond Mhithgmm anpesikive btltemgeutdcuetfecti ty and

for treating the wviral infection, the inflammation, or
the atherosclerosis which affects the mammal to be
treated. A unit dosage form can, for example, contain

10 the principal active compound in amounts ranging from
about 5 to about 1000 mg, with from about 25 to about
750 mg being preferred. A typical dose will be about
50 to about 500 mg. In the case of compositions
containing supplementary active ingredients, the

1is dosages are determined by reference to the usual dose
and manner of administration of the said ingredients.
The unit dosages typically will be administered £rom
one to four times per day, or as otherwise needed to
effect treatment of the disease state.

20 In a further embodiment, the isothiazolones are
utilized in combination with other agents having
antiviral activity. For example, commonly used agents
include acyclovir, AZT (azidothymidine, zidovudine),
ribavirin, wvidarabine, ganciclovir dideoxyinosine

25 (ddI), and the like. The isothiazolones will be
administered in combination with such other antiviral
agents generally in their respective normal dosing
regimens. The specific combinations to be utilized,
the respective amounts administered, and the frequency

30 of dosing will, of course, be determined by the
attending medical technician or physician in view of
the particular agents employed, the specific condition
being treated, and the severity of the disease. |

The following examples further illustrate the

35 formulations of this invention. -



25 conpressed into a tablet for oral admnistration. One to

four tablets are adm nistered daily for treatnent of vira

i nfections. -72-

EXAMPLE 112 An aerosol is prepared as foll ows:

Conpound of EX4APiAEM44 100 ny Pr ST ERECFEY col
20 mg 5 Di chl orot etrafl uor oet hane 600 ny
(Propell ant 14) - Di chl or odi f | uor onet hane 500 ng
(Propellant 12) 10 The conponents arepqu xed at -20[err] C and pl aced
into a seal ed can equi pped with a netering device.

EXAMPLE 113 A sol ution isExaMpaEetiias fol l ows: 15

Conpound of Exanpl e 6gofgeS in capsules were pr%ﬁéggﬁﬁ%sing th%he

1L

i ngredi ents are MOlE@WEBIf HRFFALERLH: on whi ch can 20 be utilized to
wash shower stalls in order to prevent and el innate, bacteri al

gr owt h. A further enbodi ment of this inv oY s a et hod

of treating, preventing, and combatting viral 25 (PG RPFGHR).  The
net hod conpgi ses adm'&dﬂﬁ%ﬁhﬂgoanxample fwnivirally efagstbve anount of a

conpound of "this

Butylated hydroxyanisole B.P. 0.05
Fractionated Coconut 0il B.P. _70.0
320.05

10 The above ingredients were mixed and filled into a soft

gelatin capsule, the shell components of which were
gelatin and glycerine. The capsules are administered
at the rate of one to four times a day.

15 EXAMPLE 111
Tablets are-prepared using the following
components:
Compound of Example 5 500 mg
Microcrystalline Cellulose 200 mg
20 Sodium Carboxymethyl Starch 20 mg
.Magnesium Stearate 4 mg
Butylated Hydroxyanisole B.P. 0.002 mg

The ingredients were blended to uniformity and

25 compressed into a tablet for oral administration. One
to four tablets are administered daily for treatment of
viral infectioms.



invention to a subject or surface in need of treatnent. For exanpl e,
t he conmpounds of Fornula |I can be applied to shower stalls and
public places in order to prevent, 30 control, and conbat viral growh.
The conmpounds can be adm ni stered to animals, especiall to
treat aW@BBdent viral infections. As noted above, an bLrRSERE
effective anount of the active conpound generally is about 5 to
about 1000 ng per dosage unit, and ideally 35 about 25 to about 750 ng.
-73 - The active ingredients of2-the therapeutic

conpositions and the conpounds of the present invention exhi bi t
excellent anti-retrovirus activity wheBXAMPLE 11adm ni stered in anounts

rangi ng from about 1.0x}0, 3P0l i% Pregaggdngé kébofowrdy wei ght per day. A

preferred dosage reglr men timumresults would be from about
2.0to about 5Q:°H?Hﬁg a0he DoghmppRl ght per day, and sygh figsage

units are enployed so th a total of 'fromabout 0.2 to about 3.0 g
of the active conpoundP&upyaesabgkxnokﬁ 10 - about 70 kg 8P m@dy wei ght
are adm nistered in period. This dosage r nen nay be
adj usted to pr5@F@%°FHEeEEE¢iHﬁ %F Bfeuti c responsggg

preferably adm nistered dﬁ50961¥%E# %ﬁnes a day in dosages of about
250 to about 750 ngy per Fﬁ%ﬁ n. For exanpl egqy§ ral

di vi ded doses nay lor g%n|§§%%e %Iy or the dose naygﬁg
proportionally red E@B at ed by the exigencies of the

therapeutic situation. A decided practical advantage is that- the
active conppund nmThebeocaponenisd e riixed 80 -20°C vk mlacedmanherasuch as

by the oral, 'ntrgéﬁﬂgascan equum&%b%ﬁﬂh“@tﬁétéf&ﬂ&”éﬁv1dentra”USCU|ar or

subcutaneous active compounds can be

formul at ed as, aqueous sol utions and suspensi ons for washi ng
surfaces such as 25 wood, steel, ceExaMpLEamtisthe like in order to
elimnate and control ?ﬁigtfgﬁelé)ﬁqéég§ga a foll? Anot her enbodi nment
of the invention is a e rtreating a erosclerosis in
mammal s suff{gering Compound of Example 6 5 mg

Water 1L

1N HCl 20 mL

The ingredients are mixed to form a solution which can
20 be utilized to wash shower stalls in order to prevent
and eliminate bacterial growth.

A further embodiment of this invention is a method

of treating, preventing, and combatting viral

25 infections. The method comprises administering an
antivirally effective amount of a compound of this
invention to a subject or surface in need of treatment.
For example, the compounds of Formula I can be applied
to shower stalls and public places in order to prevent,

30 control, and combat viral growth. The compounds can be
administered to animals, especially humans, to treat
and prevent viral infections. As noted above, an
effective amount of the active compound generally is
about 5 to about 1000 mg per dosage unit, and ideally

35 about 25 to about 750 mg.



therefromand in need of treatnent. The conpounds are 30 effective in

inhibiting the activity of 15-11i poxygenase, and as such can be
adm nistered to a manmal , i ncluding a human, to effectively

di m ni sh and treat atherosclerosis. The conpounds will be
admi ni stered WO which is effective to treat 35 at HeYBHensRbs; s,
typically fromabout 1.0 to about 100 ng/ kg of body wei ght of the
subj ect being treated. -74-

The conpounds al so are useful for treatingg,. i nfl ammati on, for exanple,
swelling due to injuries, swel | i ng around bones and joints, and the
|'i ke. The conpountise Vaddivee ingieaiehes ask t&leafthéﬁl‘hﬁﬁhtiuf feri ng S

}‘ Fl?lmaimr*]rfa![ ?mt iI')?Bl Ic é’algdl%)ses V\n'talnltdhgilei ?omm%&%é tt?' 1PGEF%{‘§§%H‘% rrg/ kg

of body wei ght. exhibit excellent anti-retrovirus activity when. 75.

,CLfAI MtS 1 admife B H {0 bmBhAYS N4 ﬁgﬂctztoheebbﬁe ieér@él'él%ut
i nfections npri n1n| erin j £C need
treatnent a antlgbBaTg %ﬁ? ge gnf per yénn&hPISFe5r§6n€

For nmul a | regimen for optlmum results would be from about 2.0 to

about 50 mg/kg of body weight per day, and such dosage
units are employed so that a total of from about 0.2 to
about 3.0 g of the active compound for a subject of

10 about 70 kg of body weight are administered in a
24-hour period. This dosage regimen may be adjusted to
provide the optimum therapeutic response and is '
preferably administered one to four times a day in
dosages of about 250 to about 750 mg per

15 administration. For example, several divided doses may
be administered daily or the dose may be proportionally
reduced as indicated by the exigencies of the
therapeutic situation. A decided practical advantage
is that the active compound may be administered in a

20 convenient manner such as by the oral, intravenous
{where water soluble), intramuscular or subcutaneous
routes.

The active compounds can be formulated as agqueous

solutions and suspensions for washing surfaces such as
25 wood, steel, ceramic, and the like in order to
e;iminate and control growth due to viruses.

Another embodiment of the invention is a method
for treating atherosclerosis in mammals suffering
therefrom and in need of treatment. The compounds are

30 effective in inhibiting the activity of
15-1lipoxygenase, and as such can be administered to a
mammal, including a human, to effectively diminish and
treat atherosclercsis. The compounds will be
administered at a dose which is effective to treat

35 atherosclerosis, typically from about 1.0 to about
100 mg/kg of body weight of the subject being treated.



[err] 10 wher ei n: A is a nonocyclic ring having

5 or 6 ring atons, or a bicyclic ring having from9 to 12 ring
atons, the ring atons being selected from carbon and optionally
up to 3 heteroatons selected from 15 0, S and N,

Rlerr] and R2 WMf$F8dent|y are hydrogen, hal o, CIPEAS29582Y |
al kyl, C3-C6 cycloal kyl, Het(CR[err]R7) m phenyl - (CR6R7) m ,
OC[err]-CG al kyl , hydroxy, nitro, cyano, NRerr]R,

NRlerr]Clerr]Rlerr], Clerr]2[err]3, CONRletg}3Rerr], S(O,Rerr], 20
SABH, S(O[err]NRerr]3Rerr]4, COR3, or taken together are oxo
(0=) or methyl ene di oxyrl(e Cofibdufldg ;also are useful for twestihg 1, or 2,

R3 and R4 i ndepen yd r] C3- C6
cycloal kyl, Het ( 9.0;1 EQ? &E&Bfé swg§l dueglﬁflrﬂfd%.es,
Rlerr] and R7 ind ?-rQPEdhl?@lﬁQﬂ;eﬁld 0[°é1nr"-F4 and t ike.

derr] 2R3, hydr OXYeorfpNRAIM will B¥addministered to an animdl EE&:Eﬂfd::ﬁ.ng

hydr ogen, rrj CCI:lerr] Cerr] alkyl . ..C3-Clerr]
cycl oal kyl , henylc?r%gl‘«%’lg et J(%Anmung&hat 18 effedc;ﬁve tg

wherein t he for egot¥eatalthg ;Lnﬂcemit:lqn Typical dosepieild bearfikamet groups
may optionally be gpout 1.0 to aHBEE! 146 fi\%fﬂg Iy £f b%fci}alwé% groups sel ected
from hal 0, hydroxy, nitro, [err]2R err] 3,

- 76- CONRerr][err]R4, S(O [err][err] S(O)rrNR[err]R[err] and COR3,
where m R3, and R err] are as defined above; and t he
pharmaceutically acceptable salts and sol vates thereof.



2. A nmethod of Caim1 enploying a conpound wherein A s a

nonocyclic ring having 6_ring at ons, . qQne_or tmo of which are

het er oat ons sel ected from O and N. met hod of Claim2

enpl oyi ng a cqonpound wher €} Ilmu ”I ﬂ’mnocycl iC ar omatic ring. 4. A
net hod of CI al‘%%";@ﬁﬁl oyi nU ulu;“l! |I | formula  PCT/US96/05821
[err] : A method of O ai m'4 enp oylng a conpound wherein R err]
is Cerr]- CB al kyl or substituted Cl[err]-C6 al kyl . 6. A met hod of C aim
3 enploying a conpound of the . formul aqg. [err]

[err] 7. A nmethod of Claim6 enploying a conpound wherein R err]

Is CJerr]-C6 al kyl, substituted (err]-Céraimug!, or substituted or
unsubstituted phenyl-(CRerr]Rerr])m.

-77-
. 1. A method for preventing and treating retroviral

infections comprising administering to a subject
in need of treatment an antivirally effective
amount of a compound of Formula I

10 wherein:

A is a monocyclic ring having 5 or 6 ring
atoms, or a bicyclic ring having from 9 to 12 ring
atoms, the ring atoms being selected from carbon
and optionally up to 3 heteroatoms selected from

15 0, S, and N;
1 and R2 1ndependently are hydrogen, ‘halo,
C;-Cg alkyl, C3-C¢ cycloalkyl, Het(CR®R7),-,
phenyl- (CR®R7) -, 0-C;-C¢ alkyl, hydroxy, nitro,
cyano, NRR*, NR3COR%, CO,R®, CONR®R?, 5(0),R3,
20 SO;H, S(0),NR3R*, COR®, or taken together are oxo
(0=) or methylene dioxy (-0-CH,-O-);

mis 0, 1, or 2;

R® and R* independently are hydrogen, C;-Cg
alkyl, C3-Cg cycloalkyl, Het(CRSR7),-, or phenyl-

25 (CRSR7) ;-5

R® and R’ independently are hydrogen, C,-Ce
alkyl, CO,R®, hydroxy, CONRR%, or cyano;

R® is hydrogen, C,-Cg alkyl, COC,-Cg alkyl,
Cy-Cg cycloalkyl, phenyl- (CRSR7),-, Het (CRSR7),-;

30 and

whereir the foregoing alkyl, cycloalkyl,
phenyl, and det groups may optionally be
substituted with from 1 to 3 groups selected from
halo, hydroxy, nitro, NR3R?, NR3COR?, CO,R3,



8. A nethod of Caim1 . enployi ng a compound of the Forrmula 11
[err]

E)ferg aim 8 errpl | n a CON‘U!!’I!L"'MU‘U&"'!””"' err] Rlerr] is h\t’_.m,:?ne;;()ds

10. A nethod W fn 9 enploying a corrpound wherein [
Cl- C6 al kyl, substltut ed C[err]-C6 al kyl, phenyl -

(CR[err]R[err])mor substituted phenyl - (CR[err]R[err])m. 11. A
met hod of Cl aim 10 enpl oyi ng a conpound whejgi n

COOH -CH [err]

12. The method of C aCoNR¥R%ngI(0yiBY S(0),NR’R*, and COR?, where m,

[S- (R, R)]-3-Methyl - 2p43-0xp 323 aPENZOlflrined above;
i sot hi azol - 2-yl ) pent an0| t acl

2-(6- Met hoxy- 3- oxo- 3h- benzo[¥Rd dden Phagmageutically acceptpblensadbBc aci d:
(S) -4-Methyl-2- (5-fl ga8 csShvates3thaeaae( d]

i sot hi azol - 2-yl)-pentanoic acid; and

(S)-4-Methyl - 2- (6- net hyl - 3- oxo- 3h- benzo[ d]

i sot hi azol - 2-yl) - Bent afonetked pf Claim 1 emplayingra lesipound wherein A

enpl oyi ng a conpound ig a monocyclWiei€hg Mevisg 6-ring atoms, bREMbr
two of which are heteroatoms selected from O, S,
and N.

3. A method of Claim 2 employing a compound wherein A
is a monocyclic aromatic ring.

4. A method of Claim 3 employing a compound of the

formula
1
RN
T s
5 | R
N. .~ ﬁ
2
R 0

5. A method of Claim 4 employing a compound wherein
RS is C;-C¢ alkyl or substituted C,-Cg alkyl.

6. A method of Claim 3 employing a compound. of the

formula
1
RN
X5\ .
5 /N—R
s, C .
R? A

7. A method of Claim 6 employing a compound wherein
R® is C,-C¢ alkyl, substituted C,-Cg alkyl, or
substituted or unsubstituted phenyl- (CRSR7)-.



- 78- 14. The net hod--of - C ai-m 13 enpl oyi ng

4- (3- Oxo- 3H benzo[ d] i sot hi i 2 benzenesul f onam de;
N- Acet yl - 4- ( 3- oxo- 3- h- benzﬂiﬁ"’ ﬁﬂrmua#m ,Hm 5

yl ) - benzenesul f onam de; P

4- (5- Met hoxy-¥80 86(314h- benz[ d] i sot hi azol - PCT/US96/05821
2yl ) - benzenesul f onam de; _

4- (6- Met hyl - 3- oxo- 3h- benzo] d] i sot hi azol - 2-

yl ) - benzenesul f onam de; 10 -7

4- ( 6- Fl uor o- 3- oxo- 3h- benzo[ d] i sot hi azol - 2-

yl')-benzenesul f ogam d¢ method of Claim 1 employing a compound of the

4- (5- Met hyl - 3- oxo- 3h- enzqu]ﬁsot hi azol - 2-

yl ) -benzenesul f onam prmu 15. A compound having the Formula V
[err] R 11

0 wher ei n: f
or 6 ring atons, or a bicy
at ons, thesring atons being selected f

a nonocyclic ring having 5
i ngnragfng from9 to 1 iing
axhn : and optionally

up to 3 heteroatons selected from 2 P, S and N

Rl err] and R2 i ndependently are hydrosen, hal @ Cerr]-Cerr]
al kyl, C3-C6 cycl oal kyl, substituted or unsubstituted phenyl -
(CR6R7) m, substituted or unsubstituted Het (CR6R7) m,

O (err]-C6 al ky®, hyelmethod of Claim 8 employingi hr compitimd rHefrmein]
NR3COR4, [err][err] R r-]gh]g@%.r]l?[err][err], S( O nR3,
SO[err]H, S(O MR err errv, or taken together are oxo
(0=) or nethyl enedi oxy(-O CH2-0-); mis O, 1, or 2; and

10. A method of Claim 9 employing a compound wherein
R® is C,-Cg alkyl, substituted C,-Cg alkyl, phenyl-
(CRSR7)-, or substituted phenyl- (CRSR7)-.

1l. A method of Claim 10 employing a compound wherein
c :
y OOH
—CH
\
(lZH-CHZCHs :
CH,

RS is

12. The method of Claim 11 employing

[S- (R*,R¥*)] -3-Methyl-2- (3-0x0-3H-benzold]
isothiazol-2-yl)pentanoic acid;

2- (6-Methoxy-3-oxo0-3h-benzold] isothiazol-2-

5 yl) -pentanoic acid;

(S) -4-Methyl-2- (5-fluoro-3-oxo-3h-benzo [d]
isothiazol-2-yl) -pentanoic acid; and

{S) -4-Methyl-2- (6-methyl-3-0ox0-3h-benzold]
isothiazol-2-yl) -pentancic acid.

13. The method of Claim 11 employing a compound

wherein R3 is ——@—S(O) ZNR3R4, .



-79-

alkyl, CG3-Cerr] cycloal ky

C3-C6 cycl oal kyl ,
(CR err] R err MOA63814Asubst i t ut ed or substituted

t he al kyl, cycl oal kyl, phenyl, and Het groups may optionally be
substituted with halo, hydroxy, NRerr]Rerr], NR[err]COR err]4,.

CO[err]Rerr], CONRerr]R err],

and CORS;

R6 and R7 i ndependently are hydrogen, d er

-Cerr] alkyl, Calerr ¥k afigdhodh ot cipimCODREmsYdyrey r], or cyano;

ot her than hydrogen,

provi ded that when Ais a n?k%c_)bg%) éﬁgk’% sulgdi%&{ﬁ%h{]{f y hat erR[r]er

al kyl , or unsubsbeﬂmw@f%ﬁﬂﬁfut ed phenyl - (CR[err] Rlerr])m
when the substituent on t hen [xedtyf1 -4i-N8 -bkoas Ky benzo [d]Hdlothidkibdxy, OF

NR3R4;
sol vates t hser eof .

and har mageut i cal I y acceptable salts and
}’?gﬁﬁfﬁﬂ’!@% F 15 havi ng the fornul a

R3 and R4 i ndependently aré hydrogen Cerr]-Cerr]
, phenyl - (CR err] R7)
RS is hydmiﬂll'ﬂmmlﬂ“mm al kyl CCterr] -Cb alkyl;
unsubsti t ut orF substi trut ed phenyl -

Het ( CReREHSI6EY i n

S(OnR[err4g.SO[err]H S (O)nNR[err]Rlerr],

r]

r] is

[err] 17. A corrpound of {}h‘i-rMeI&WWeBeDNOﬂhsbwz[d]_’uaicthieznbound of

Claim17 wherein

10

1is.

| sy Yy H&iRhesul fonamide VO 96138144
4- (6-Methyl-3-oxo-3h-benzo[d) isothiazol-2-
yl) -benzenegulfonamide;
4- {6-Fluoro-3-oxo-3h-benzo[d) isothiazol-2-
yl) -benzenesulfonamide;
4- (5-Methyl-3-oxo-3h-~benzo[d] isothiazol-2~
yvl) -benzenesulfonamide.

A compound having the Formula V

wherein:

A is a monocyclic ring having 5 or 6 ring
atoms, or a bicyclic ring having from 9 to 12 ring
atoms, the ring atoms being selected from carbon
and optionally up to 3 heteroatoms selected from
0, S, and N;

R! and R? independently are hydrogen, halo,
C,-Cg alkyl, C,-C. cycloalkyl, substituted or
unsubstituted phenyl- (CR®R7)_-, substituted or
unsubstituted Het (CRSR7),-, 0-C;-Cg alkyl, hydroxy,
cyano, nitro, NR3R?, NrR3COR%, CO,R3, CONR3R4,
S(0),R3, SO,H, S(0) NR®R%, COR?® or taken together
are oxo {O=) or methylemedioxy(-0-CH,-0-);

mis 0, 1, or 2; and

TN o
) w0
2
|
o]
»
<



- 80- 19. A corrpound of CI a| m 18 wherein Rerr] is COH

COCH [err] 20. The conpound of Caim19 which is
(S)-4-Met hyl - <llﬁﬁ.Flo[54b]pyr|d|n2y|)

pent anoi ¢ aci d 21. jmm;lmﬂm‘ m 16 wherein X is CH.

22. A conpounWOPs38W4i m 21 wher € n "R2"i s® hydr ogen. 23PCRUBWAERINd of
Claim22 wherein Rerr] is COOH

CH CH2CH3 5 [err] 24. The conpound of Caim
23 which is [S- (R, R*) ]-_3yMethyl -2-(3-oxo-3H benzo[ d]

| sot hi azol - 2-yl ) pent anoi ¢ aci d;
2- ( 6- Met hoxy- 3- oxo- 3h- benzq?d]ahaonhiﬁzd&perﬂently are 2ydrdgifei,anoi ¢ aci d,

(S)4|\/Ethy|2(5f| 3bZ 607y .
i sot hi azol - 2-yl ) - pent Gy teoal "% tigel @8loalkyl, Het (CRSR"),-, or

(S)-4- Met hyl - 2- (6- metPRe nﬂ-dﬂé@hmnzo[d]
i sot hi azol - 2-yl) - pent anoi ¢ gECiHg. hydrogen,ZFC ch aDkpDMTbay-cPl alky22 wherein
Rl err] A C3-Cq cycloaikyf unsubstltuted or substituted
phenyl- (CR®R7), -, unsubstituted or substituted
Het (CR®R7), -, wherein the alkyl, cycloalkyl,
phenyl, and Het groups may optionally be
substituted with halo, hydroxy, NR3r?*, NR3COR%,
co,R3, CONRR*, S(0),R®, SO;H, S(0),NR3R?, and COR3;
R® and R’ independently are hydrogen,
C,-C¢ alkyl, CO,R®, hydroxy, CONR®R?, or cyano;
provided that when A is a monocyclic all-
‘carbon ring, that R® is other than hydrogen,
alkyl, hydroxy substituted alkyl, COC,-C. alkyl,
or unsubstituted or substituted phenyl- (CR®R7) -
when the substituent on the phenyl ring is alkyl,'
halo, alkoxy, or NR3R%;
and the pharmaceutically acceptable salts
and solvates thereof.

16. A compound of Claim 15 having the formula

2 N S\ s
5 R ,N'—’R
Z~c
J
0

17. A compound of Claim 16 wherein X is N.

18. A compound of Claim 17 wherein R? is hydrogen.



-81-

yl ) - benzenesul f onam de.

hydr ogen.

26. A co

WO 96/38144

npound WL ei n Rlerr] is hydrogen.
27. The conpound of Claim2 mm u ylr
N- Acet yl - 4- ( 3- oxo- 3- h- benzo 1¢SO =28

28. A conpound of Claim 26 wherein R4 is
The conpound of C aim 28 which is PCT/US96/05821
4- (3- Ox0- 3H benzo[ d] i sot hi azol - 2-yl)

4- ( 5- Met hoxy- 3- oxo- 3h- benz[ d] i sot hi azol - 5

benzenesul f onam de;

4- (6- Met hyl - 3- oxo- 3h-benzo[ d] i sot hi azol - 2-gg-

yl) - benzenesul f onam de;

4- ( 6- Fl uor o- 3- oxa93h- heoempotknd whiCiadin- 28 wherein RS is
yl)-benzenesul f onam de; and 10

4- (5- Met hyl - 3- oxo- 3h- benz?} d] i sot hi azol -

2yl ) - benzenesul f onami dgt0

I s hydroge
di hydr o- be
15 havi ng

n.

th

o[d]isoth
e fornmul a

20.

21.
22.

23.

24.

25.

30008\ conpound of /~8=qi m 21 wherein R err]
—23%. The cqnltcﬁmd of Calm30 N Biﬁp - Oxo- 2, 3-
iazoI-SJyI)-acetanid%.&y / Aﬁéo gghnd.of Claim
CH CH—CH,CH,

2
Chi-ct, CH,
CH,

The compound of Claim 19 which is (S)-4-Methyl-2-
(3-oxo-3H-isothiazolo[5,4-blpyridin-2-yl) -
pentanocic acid. -

A compound of Claim 16 wherein X is CH.
A compound of Claim 21 wherein R? is hydrogen.

A compound of Claim 22 wherein RS is

COOH
/
CH—CH,CH,
CH,

The compound of Claim 23 which is
' [S- (R*,R¥)] -3-Methyl-2- (3-oxo-3H-benzo[d)
isothiazol-2-yl)pentanocic acid;

2- (6-Methoxy-3-0oxo-3h-benzo{d]l isothiazol-
2yl) -pentanoic acid;

(8) -4-Methyl-2- (5-fluoro-3-oxo-3h-benzol[dl
isothiazol-2-yl)-pentanoic acid; and

(S) -4-Methyl-2- (6-methyl-3-0oxo-3h-benzo[d]
isothiazol-2-yl) -pentanoic acid.

A compound of Claim 22 wherein R® is

—@-s (0) NR’R" .

2yl ) - benzenesul f onam de;

L3



[err] [err] -~ wherein Rl, Rerr], and R5 are as defined

s oo TR R 5 2
M S *

35. The conpound of C

2- [ 2- (Di et hyl a¥P&F¥thyI ] - 6- phenyl - PCT/US96/05821
| sot hi azol o[ 5, 4-d] pyri m di n- 3( 2H) - one;

2- Benzyl - 6- phenyl -i sot hi azol o[ 5,4-d] 5 pyri m di n- 3- one;

2- (2- Mor phol i n-4-yl - et hyl) - 6- phenyl - -81-

| sot hi azol o[ 5, 4-d) pyri m di n- 3- one;

2- Phenet hyl - 6- phenyl -i sot hi azol o[ 5, 4- d] pyri m di n-3-one; 10

6- Phenyl - 2- pyri di gg2-, - | h'g . 3
[5, 4-d] pyrim di n-g Oneingclsqn@gundsgtf b iﬁjnozs wherein R*® is hydrogen.

6- Phenyl - 2- ( 2- pyri di n-2-yl -ethyl) -
i sot hi azol o[ 5, 4- dppyr i Théli dompoudA€of Claim 26 Ihich ganmpound of C aim 33

whi ch
:/vgerel n Rerr] is NR grEBR[ngi‘I%ﬂe&Xllnéf (% 37. Tir}r %{%ﬁéﬁﬁﬁ?&—hg% 36 iC

i sot hi azol o[ 5, 4-d] pyr iYﬂb-rbﬁr&e(ngH)zlﬁneamlde
Q-DirrpthylamnOZ(Z pyridin2y| ethyl) 5
IGS([); %?ﬁ;: g£n5ng g Ey“ pdclflﬁlri%ﬂ%ﬁ 8&1:”9@6 wherein R* is hydrogen.

| sot hi azol o[ 5, 4-d] pyri m di n- 3- one. 38. A compound of O aim 33
wherein Rierr] is2blet (fid &Sonddu@lr b¥"t1aim 28 which is
4- (3-Oxo-3H-benzo[d] isothiazol-2-yl)
benzenesulfonamide; :
4- (5-Methoxy-3-oxo-3h-benz[d] isothiazol-
5 2yl) -benzenesulfonamide;
4- (6-Methyl-3-oxo-3h-benzo[d] isothiazol-2-
v1l) -benzenesulfonamide;
4- (6-Fluoro-3-oxo-3h- benzo[d];sothlazol 2-
yl) -benzenesulfonamide; and
10 4- (5-Methyl-3-oxo-3h-benzo[d] isothiazol-
2yl) -benzenesulfonamide.

30. A compound of Claim 21 wherein R5 is hydrogen.

31. The compound of Claim 30 which is N-(3-Oxo-2,3-
dihydro-benzo[d] isothiazol-5-yl) -acetamide.

32. A compound of Claim 15 having the formula

> C
5 2 |

O-—\

wherein R*, R2?, and R are as defined above.

33. A compound of Claim 32 wherein R? is hydrogen.



39. The conmpound of daim38 whichis

|6S(F))j[ ﬁ?glzg: g[é Xl d]2p§/r2| ﬁ1y(rj: ﬁl g lmm mnlllnll)lllll I““I 6- Pi peri din-1-yl -
M

i sot hi azol o[ 5, 4-d] pyri m di n-3-one;c an

6- Mor phol i n- 4- W9 963814t i peri di n- 1-yl - et hyl ) PCT/US86/03821
I sot hi azol o[ 5, 4-d] pyri m di n- 3- one.

- 83- 40. A pharnaceutical fornmulation conprising a conpound

of Caim15 together with a pharmaceuticalgy.
t heref or. 41

the fornul a 5 34.

formul ation of Caim41 enploying a conpound

hydr ogen. 43.
wherein R5 is 3s.

5
10
36.
37.
5
38.
39.
5

5

A formulation of Caim40 enpl oying a conmpound of
42.

A compound of Claim 33 wherein R! if @henyl.
A formul ation of Caim42 enploying a conmpound
The compound of Claim 34 which is
2-[2- (Diethylamino)ethyl] - 6-phenyl -
isothiazolo[5,4-d]lpyrimidin-3 {2H) -one;
2-Benzyl-6-phenyl-isothiazolo([5,4-4])
pyrimidin-3-one;
2- (2-Morpholin-4-yl-ethyl) -6-phenyl-
isothiazolo[5,4-d)pyrimidin-3-one;
2-Phenethyl-6-phenyl -isothiazolol[5, 4 d]
pyrimidin-3-one; .
6-Phenyl-2-pyridin-2-ylmethyl-isothiazolo
[5,4-d]lpyrimidin-3-one; and
6-Phenyl-2- (2-pyridin-2-yl-ethyl) -
isothiazolo[5,4-d]lpyrimidin-3-one.

A compound of Claim 33 wherein R is NR3R%.

The compound of Claim 36 which is
6- (Dimethylamino) -2- (2-pyridinylmethyl)
isothiazolo[5,4-d]pyrimidin-3- (2H) -one;
6-Dimethylamino-2- (2-pyridin-2-yl-ethyl) -
isothiazolo[5,4-d]pyrimidin-3-one; and
6-Dimethylamino-2- {2-piperidin-1-yl-ethyl) -
isothiazolo[5,4-d}pyrimidin-3-one. -

The compound of Claim 38 which is
6-Piperidin-1-yl-2- (2-pyridin-2-yl-ethyl)-

isothiazolo[5,4-d]lpyrimidin-3-one;
6-Piperidin-1-yl-

isothiazolo[5,4-d]lpyrimidin-3-one; and

6-Morpholin-4-yl-2- (2-piperidin-1-yl-ethyl) -

isothiazolo[5,4-d]pyrimidin-3-one.

wherein R err]

A compound of Claim 33 wherein R! is Het (CRSR7)_-. -

is

acceptable carrier

A



[err] 44. A formulation of Cl aim 43 énploying a conpound

wherein X is N 45... A formulatio f Claim44 enpl oying a conpound
wherein X is CH. 46. f ‘“\\é‘\‘\\%\\ f Claim40 enploying a
conmpound of t he f\m\\\m\ ek _

[err] WO 96/38144 e A -84-  47. A RSROPIE3h of

Cl aim 46 enpl oyi ng a conpound wherein R err] is hydrogen. 48. A

nmet hod for treating atherosclerosis conprising adm nistering to a

subj ect in need of treatnment an amoupg_effective to treat

at heroscl erosis of a conpound of Formul a |

[err] whergd n: A pharmaceutidal SEormiilatdyal comprigida\d @npoand6 ring

atons, or a bicyclic fd ng,83vh 09 (LM} WA ch?al plfrmacentically

acceptable carrier therefor.

. 41. A formulation of Claim 40 employing a compound of
the formula

42. A formulation of Claim 41 employing a compound
wherein R? is hydrogen.

43, A formulation of Claim 42 employing a compound
wherein R® is

/COOH /COOH
5 —C » —CH r O ——@—sw)zmz
(lle CH—CH,CH,

CH-CH, CH,

CH,

44. A formulation of Claim 43 employing a compound
wherein X is N.

45. A formulation of Claim 44 employing a compound
wherein X is CH.

46. A formulation of Claim 4) employing a compound of
the formula

R LN
. T( ¥ S\
5
. | JN—R
Nog M
2 I



atons, the ring atons bei.ng.sel ect ed from car bon and optionally up to
3 heteroatons selected from R err] and

Rlerr] i ndependent ly are mmﬁi ﬂll Jerr]-derr] alkyl, C3- CG
cycloal kyl , Hel ( CROR7)mr, 1ERRR rr]R[err])m OC[err qer
al kyl, hydr oxyWORpp8144 cyano rr Rlerr], NRerr]cor[ &FF +’S9 S

CR[err]R[err]S CONR[ err] R err] S(O)rTR[err] SO[err]H,
S(OMR[err]Rerr], COR3, or taken together are oxo (0=) or.nethyl ene
di oxy (-0-CH2-0O); mis 0, 1, -94-2; R3 and Rl err]

I ndependent|ly are hydrogen, Cerr]-Cerr] al kyl, C3-C6 cycl oal kyl,

Het (CRlerr] Rl err]4m , orEiqxmadpkion of (U@[ner&rq Rivploying;a compound

d i nd - | kyl
GO er ] RLerr] . hydr oxy iRy, To s A el 1 s Rydrogen.
Cerr]-Cerr] alkyl, COCJerr]-Cferr] alkyl, C3-C6 cycl oal kyl ,
phenyl - (CR6R7)  Heg [ Ci} eigtlhidde £bk) treating atiettosclerosis compeising t he
opegoing alkyl oY QhilliereringPEETY | afUbedh, 8EQHPSe Bedifldft'dd Y O

substituted with from %rou

- 85- hal 0, hydr Bmounti effectiyertq fraat] athrrepelexydis qf a
Q[err]Rerr]; unlRber FoxrmAOmR[ err], S(OmRerr]Rerr], and
COR[err], where m err], and R err] are as defined above;

and sol vat es t hereof. 49,
\zﬁlns A is a nonocyclic
ich are heteroat ons set ect ed

and the pharnmaceutically acceptable ga
A nmet hod of C aim 48 enpl oying a conpo
ring having 6-ring atons, one or
fromO, S, and N. 50. A net hoBl2
t he formul a

wherein:

A is a monocyclic ring having 5 or 6 ring
atoms, or a bicyclic ring having from 9 to 12 ring
atoms, the ring atoms being selected from carbon
and optionally up to 3 heteroatoms selected from
O, 8, and N;

R' and R? independently are hydrogen, halo,
C,-Cg alkyl, C;-Cg cycloalkyl, Het (CRSR7),-,
phenyl- (CR6R7),-, 0-C,-C¢ alkyl, hydroxy, nitro,
cyano, NR3R?, NR3COR?, CO,R3, CONR3R%, S(O).R3,
SO;H, S{0),NR3R?, COR®, or taken together are oxo
(O=) or methylene dioxy (-0-CH,-0-);

mis 0, 1, or 2;

3 and R? independently are hydrogen, C,-Cg
alkyl, 03 Cg cycloalkyl, Het(CR®R7),-, or phenyl-
(CRSR7) -

R6 and R7 independently are hydrogen, C,-Cg
alkyl, CO,R®, hydroxy, CONR3R?, or cyano;

R® is hydrogen, C;-Cg alkyl, COC,-C¢ alkyl,
C;-Cg cycloalkyl, phenyl- (CR®R7) -, Het (CRSR7)-;
and

wherein the foregoing alkyl, cycloalkyl,
phenyl, and Het groups may optionally be
substituted with from 1 to 3 groups selected from



[err] 51. A method of d aim 49 errpl oyi ng a conpound of the

fornmul a

[Cfre;]r] g[zer'rA\] gﬂ(CFd gLeSyfil ?Mﬂlﬁmmﬂmnmog?u?gm@ﬂf'RFerr] ) ﬁ[err] SISS

A method of C aim 49 enpl oying & compdundl of the formul a
[err] WO 96/38144 - 86- PCT/US96/05821 54
A nethod of O aim 53 enploying a conpound wherein Rerr] is
Cerr]-Cerr] alkyl, phenyl-(CRerr]Rerr]7)m., or Het

(CRerr]Rerr]) m.

conpri sing

49.

50.

51.

52.

53.

55. A nmethodgfor treating inflanmation

halo, hydroxy, nitro, NR3R*, NR3COR?, CO,R3,
CONR3R%, 8(0)_R3, S(0) NR®R*, and COR?, where m,
R3?, and R? are as defined above;

and the pharmaceutically acceptable salts
and solvates thereof.

A method of Claim 48 employing a compound wherein
A is a monocyclic ring having 6-ring atoms, one or
two of which are hetercatoms selected from O, S,
and N.

A method of Claim 48 employing a compound of the
formula

A method of Claim 49 employing a compound of the

formula
1
RN
TS S
| N—R
N~ ﬁ
2
R o}

A method of Claim 51 employing a compound wherein
R5 is ¢,;-Cg alkyl, phenyl- (CRSR7)_ -, or
Het (CR®R7) - .

A method of Claim 49 employing a compound of the
formula



adm nistering to a subject in need of treatnment an

Eig';lr]-l nfl ammatory effective arrﬂm"! ""m m’mmﬂ of Fornul a |

[err] 10 IS a nonogc ic ring
having 5 or 6 'Y"Pr?ﬂ”l“ atoms or a bi cycl ic ring ha¥ ¥F(H’P‘f°5?ﬁ‘9 to
12 ring atons, the ring atons being selected from carbon

and optionally up to 3 heteroatons selected from 15 0, S. and N,
Rl and R2 independently are hydrogen, hal agg- Cerr]-Cerr]
alkyl, derr]-C(err] cycloal kyl, Het(CR6R7)m, phenyl -

(CRlerr]Rlerr] )m O-(err]-(err] alkyl, hydroxy, nitro,
cyano, NR3R4, NRlej!] GORlRMGl oEOESA R;E:?rénll Bl 8" EbftbGand  wik RIS, 20

SJerr]H, S(o)nNR[err] err err her™ are oxo

(0=) or methylene di ox%g &8O LrBs phenyl (CRéjlgiem 2 9Ymis 0, 1, or 2;
R3 and R[err] independsst (CRSRY -h.ydrogen derr]-Cerr] al kyl ,
Cerr]-Cerr] cycloal kyl, Het( R7) m or phenyl- 25 (CR6R7) m ;
R6 and R7 independently are hydrogen, (ferr]-(err] al kyl ,

Q[err]Rerr], hy8boxya I@WRiOrotreqta:mg :Lnflamnat:.on comprisingR err] is

hydrogen, ( err] d er rdd:ﬁdi‘élter @6@. ﬂlﬁj’édt dkyked of treatment @3r C6
cycl oal kyl, phenyl -(CR;SA? m_... Het

L R Bhoudf of o ool

-87-
phenyl, and Het groupsoﬁ’r@orsptlaoﬁally be substituted with from
1 to 3 grougs selected from . hal o, hydroxy, nitro, NR3R4,
NR[err]COR[err], CO[err]Rerr], 35 R GONR[err]Rerr], S(OMJerr],
S(OMR[err]Rerr], and COR[err], wher_Rs
R’ ¢’ .
It
0

10 wherein:

A is a monocyclic ring having 5 or 6 ring
atoms, or a bicyclic ring having from 9 to 12 ring
atoms, the ring atoms being selected from carbon
and optionally up to 3 heterocatoms selected from

15 O, 8, and N;

R! and R? independently are hydrogen, halo,
C,-C¢ alkyl, C;-Cg cycloalkyl, Het (CRSR7)-,
phenyl- (CR®R7) -, 0-C,-Cg alkyl, hydroxy, nitro,
cyano, NR3R?, NR3COR?, CO,R®, CONR3R?, S(0).RS,

20 80;H, S(0),NR3R%?, COR®, or taken together are oxo
(O=) or methylene dioxy (-0-CH,-0-);

mis 0, 1, or 2;

R? and R* independently are hydrogen, C,-Cg
alkyl, C3-C¢ cycloalkyl, Het(CRR7),-, or phenyl-

25 (CRSR7) -5

R® and R? independently are hydrogen, C,-Cg
alkyl, CO,R*®, hydroxy, CONR3R?, or cyano;

RS is hydrogen, C,-C¢ alkyl, COC,-C¢ alkyl,
C3-C¢ cycloalkyl, phenyl- (CRSR?);-, Het (CRSR7),-;

30 and



R3, and R4 are as defined.above; and the pharnmaceutically

acceptable salts H' sol vat es 't her eof 56. A nethod of
Cl ai m 55 enpl oying a conpou ﬂ. l Ais a nmonocyclic ring
havi ng 6-ring atoms ,0ne or HmH"""I, "/m,of whi ch are heteroat ons

sel ected fron® 9685144 “and N 57. A net hod P6TU8e4RAl55
enpl oyi ng a conpound havi ng . the formula 5

[err] 58. A nethod of Cl aim 56 enploying a conmpound of the

formul a [ g7-] 59. A nethod of
Cl ai m 58 enpl oyi ng a conpound wherein Rlerr] is (err]-(err]

al kyl, Het (CR6R[err])m, orwideid the foregoing dXH}lsr Iqyidiealkyl m
-88- 60. A method of LM 98 £ WU OY B8 SARPIDAE 14 Be
substituted with from 1 ta 3 groups selected from
halo, hydroxy, nitro, NR3R?, NR3COR?, CO,R3,
35 CONR3R%, S(0) R3, S(0),NRR%, and COR3?, where m,
R3, and R* are as defined above;
and the pharmaceutically acceptable salts
and solvates thereof.

56. A method of Claim 55 employing a compound wherein
A is a monocyclic ring having 6-ring atoms, one or
two of which are heterocatoms selected from O, S,
and N.

57. A method of Claim 55 employing a compound having
the formula

R
5 2 S\ 5
R /N R™
C
I
(o]
58. A method of Claim 56 employing a compound of the
formula
R~ N
?< 5 .
| N—R
5 N .~ .

59. A method of Claim 58 employing a compound wherein
R5 is C,-C¢ alkyl, Het(CRSR7),-, or phenyl-
(CR6R7)m-0



formul a [err] 61. A method of Cl aim60

enopl oyi ng a conpound V\/ner err]’ |s Cerr]-Cerr] alkyl,
phenyl -(CRerr] R err]) m, m"”” "@U - 62. A nethod of C aim 55
enpl oying a conpound of the

11 63. A nPOPsd Clai m 62 errpl oyi g & conpound wher ei n PCTUSH§SEZY] | g

Cerr]-Cerr] aIkyI, phenyl -(CRerr]Rerr])m, Het(CRlerr]Rerr])m

-88-

60. A method of Claim 56 employirng a compound of the

formula
1
RN
3,
5
I N—R
B y /
R? I

€1. A method of Claim 60 em%loying a compound wherein
5 is ¢,-Cg alkyl, phenyl- (CR®R7),-, or
Het (CR°R7) - .

62. A method of Claim 55 employing a compound of the
formula

63. A method of Claim 62 employing a compound wherein
R® is C,-C¢ alkyl, phenyl- (CR®R7). -, Het (CR®R7)-.
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may contain up to 3 heteroatoms
selected from O, 8, and N; R}
and R2 are substituent groups such
as alkyl, alkoxy, hydroxy, nitro,
cyano, amino, and carboxy; and
R3 is alkyl, cycloalkyl, phenyl,
and Het. The isothiazolones are

R: s
\
R2

useful as anti-retroviral agents, anti-inflammatory agents, and anti-atherosclerotic agents.




