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DATE OF RECEIPT

A retrovirus designated human immunodeficiency virus
(HIV) is the etiological agent of the complex disease that includes
progressive destruction of the immune system (acquired immune
deficiency syndrome; AIDS) and degeneration of the central and :
peripheral nervous system. This virus was previously known as LAYV,
HTLV-II, or ARV. A common feature of retrovirus replication is
reverse transcription of the RNA genome by a virally encoded reverse
transcriptase to generate DNA copies of HIV sequences, a required step
in viral replication. It is known that some compounds are reverse
transcriptase inhibitors and are effective agents in the treatment of
AIDS and similar diseases, e.g., azidothymidine or AZT.

Nucleotide sequencing of HIV shows the presence of a pol
gene in one open readlng frame [Ratner, L. et al., Nature, 313, 277
(1985)]. Amino acid sequence homology provides evidence that the pol
sequence encodes reverse transcriptase, an endonuclease and an HIV -
protease [Toh, H. et al., EMBO J. 4, 1267 (1985); Power, M.D. et al.,
'SClence, 231, 1567 (1986); Pearl, L.H. gt al., Nature 329, 351 (1987)].
' Applicants demonstrate that the compounds of this
invention are inhibitors of HIV reverse transcriptase.. The particular
advantages of the present compounds are their demonstrated inhibition
of resistant HIV reverse transcriptase. '

BRIEF DESCRIPTION OF THE INVENTION

Compounds of formula I, as herein defined, are disclosed.
These compounds are useful in the inhibition of HIV reverse
transcriptase (and its resistant varieties), the prevention of infection by -
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defici*ncy syndronme; AIDS) and degeneration of the central and
peripheral nervous system This virus was previously known as LAV,
I;_i'l'T_V-III, or ARV. A common feature of retrovirus replication is 15 -
reverse transcription of the RNA genonme by a virally encoded reverse
transcri ptase to generate DNA copies of H 'V sequences, a required step
“in viral replication. It is known that sone conpounds are revers

transcriptase inhibitors and are effectivéagents in the treat maﬁ?ﬂg%uéo
AIDS and simlar diseases, e.g., azidothym dine or AZT.

Nucl eoti de sequencing of H'V shows the presence of a pol gene in one
open reading frane [Ratner, L

. et al.. , 5. Am no
aci d sequence m%mg%@n&@g%ﬂ%h@nc@& myapﬁéﬁ Eﬂgﬁ%ame%gfgﬁm encodes
rleversEﬁ/BtOr ?nsz‘{ﬂ Zg?g{(ljggismeﬂgﬂmhmmdﬁ?@tmpw 5311}513_69_€B ?ﬁhﬂ:ﬂzﬂ‘g&et
al ., , : ) e Sonts,

(1986); Pearl ,(when @&I%P“%f%ﬁﬁg‘é“?,%ﬂl%@f ﬁgg%mo.n infg )
Appl i cant's dengnabt i eontbination withpolxes ansivizals.ant-Itctlyssy ; o as
e br oo coltphERATIhAY B AcE or Vacoimest Mollmds of BeSEMI RS O
. oJo) , 1 }
H V reverse traethodpofpreveniang infection y‘iﬁV, B8 réthBds of eréitine .
infection by HIV are also disclosed.

DETAILED DESCRIPTION OF THE INVENTION AND
PREFERRED EMBODIMENTS

This invention is concerned with compounds of formul.a I,
combinations thereof, or phaﬁnaceutically acceptable salts the::eo_f, in
the inhibition of HIV reverse transcriptase and its resistant varieties, the
prevention or treatment of infection by HIV and in the treatment of the
resulting acquired immune deficiency syndrome (AIDS). Compounds
of formula I are defined as follows:

. A xdo |
20
N N

wherein:
25 X is halo, _
- X1 is trihalomethyl, or pentahaloethyl;
Zis O;

10

15

R (a) Cj.galkyl, unsubstituted or substituted with _A, and Ais
* halo, C3_g cycloalkyl, CN, hydroxy, C1-4 alkogy,
Cy4 alkynyl-C14 alkoxy, aryloxy, C1_4.alkylcarbonyl,
pitro, di(Cj_p alkyDamino, Cj 4 alkylamino-Cy .9 alkyl,
heterocycle, or arylthio; . .
(b) Co.4 alkenyl, unsubstituted or substituted with
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BRI EF DESCRI PTON OF THE | NVENTI ON

ag;hefein defined, are disclosed. These conpounds are useful in the
i.nhi bition of HV reverse transcriptase (and its resistant
varieti-es), the prevention of infection by - 2 -

HV, the treatment of infection by HV and in the treatment of Al DS
and/ or ARC, either as conpounds, pharmaceutically acceptable salts

(when appropriate), pharnaceutical conpo§h§Lon i ngredi ents, whet pPF93JA or
not in conbination with other antivirals, anti-infectives,

i mmunonodul ators, antibiotics or vaccines. Methods of treating Al DS,
@@ A,or
(ii) - aryl, unsubstituted or substituted with A;
(c) Cy.5 alkynyl, unsubstituted or substituted with
G A,or -

(ii) aryl, unsubstituted or substituted. with-A;. or
(d) Cj3-4 cycloalkyl, unsubstituted or substituted with

i) A,or
(ii) aryl, unsubstituted or substituted with A,

Conpounds of. fornula I,

1 o pharmaceuﬁcally acceptable salt thereof,

This invention also encompasses a pharmaceutical
composition useful for inhibiting HIV reverse transcription, _compnsmg
an effective amount of a compound of Formu_la II,

-~ X*R .
| N Z
H |

and a pharmaceutically acceptable carrier,
wherein
X is halo;
25 X! is trihalomethyl; pentahaloethyl; C2._5 alkyl;
| Cp.5 alkynyl;
C3.5 cycloalkyl; or aryl;
ZisOorS;

15

20

30 Ris - | o ' . .
(@) Cj-g alkyl, unsubstituted or substituted with A, and A is

“halo, C3_g cycloalkyl, CN,hydroxy, Cj.4 alkoxy,
Co_4 alkynyl-Cj_4 alkoxy, aryloxy, Cj.4 alkylcarbonyl,
nitro, di(Cj .o alkyl)amino, Cj_4 alkylamino-Cj_2 alkyl,
heterocycle, or arylthio; -
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met hods of preventing infection by H'V, and nethods of treating

infection by H'V are al so discl osed. " DETAI LED DESCRI PTI ON OF THE
ILNVENTI ON AND 10 PREFERRED EMBODI MENTS This invention is
concerned with conmpounds of fornmula I, conbi nati ons thereof, or
pharmaceutically acceptable salts thereof, in the inhibition of HV
reverse transcriptase and its resistant varieties, the prevention or-

treatment of infection by HV and in the tfeatment of the 15 respgT93IA
acqui red i mune deficiency syndronme (AIDS).

Conpounds of formula | are
defined as follows: . 20 : [err]
wherein: 25 X is hal o, . . _

(b) Co:4 alkenyl, unsubstituted or substituted with
(i) A,or

(i) aryl, unsubstituted or substituted with A;
() Cy_5alkynyl, unsubstituted or substituted with

> i) A,or -
(i) aryl, unsubstituted or substituted with A; or
(d) Cg4 cycloalkyl, unsubstituted or substituted with
@ A,or ' .
10 (ii) aryl, unsubstituted or substituted with A,
or pharmaceutically acceptable salt .thereof.
| Preferred éorﬁpounds include Compounds 37.2,4,2,5 and
15 24 of Table I below, in order of descending degree of preference.
These compounds have the following structure:
Compound 37.2:
20
/
: C| F3C ..\‘\ .
o
- © _ N/KO ,
H
25 . | | . . |
¢-) 6-Chloro-4-cyclopropylethynyl-4-trifluoromethyl-1 ,4-dihydro-2H-
3,1-benzoxazin-2-one, the most preferred;
30.
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X[err] is trihal omethyl, or pentahal oethyl; v 21is O Ris 30
(ay derr] alkyl, unsubstltuted or substltuted wth A and Ais

kal o, Cerr] cycl oal kyl, CN, hydroxy, ([err] alkoxy,

Clerr] alkynyl-Cerr] aI koxy, aryloxy, Cerr] alkylcarbonyl,

nitro, di(Cerr] alkyl)am no, C[err] .al kyl am no-Cferr] al kyI

tret erocycl e, or arylthio; (b) derr] alkenyl, unsubst Ituted or
substituted with -5.- - 3-187931A
Compound 4: |
5
FsC. //
c 0
© NS0 ,
H
10 '
¢-) 6-chloro-4-phenylethynyl-4-tnfluoromethyl~l 4- d1hydro-2H -3,1-
benzoxazin-2-one;
Compound 2:
15 '
20.
/) 6-chloro-4-(2-cy'anopheny1)ethyny_l-4-( 1,1,1 -trifluoromethyl)-1,4-
25 dihydro-2H-3,1-benzoxazin-2-one; '
" Compound 5:
30
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(i) A or (ii) aryl, unsubstituted or .substituted with A
(¢) Clerr] alkynyl, unsubstituted or substituted with : _ (1)

A, or (ii) aryl, unsubstituted or substituted with A, or

¢(d) C3 4 cycloalkyl, unsubstituted or substituted with ' (1)
A, or : ' (ii) aryl, unsubstituted or substituted with A 10

or pharmaceutically acceptable salt thereof. This invention
al so enconpasses a pharnaceuti cal co sition useful for inhjgyospy HV
reverse transcription, conprising an"etfective amount of a conmpound of
Formula 11, 15 _

(+/-) 4-(1-chloro-1,1-diflucromethyl) -4-(2-phenyl-ethynyl)-6-chloro-
1,4-dihydro-2H-3,1-benzoxazin-2-one;

Compound 24:
5 .
10 (+)
(+/-) 4-(2-[dimethylanﬁnomethyl]ethynyl)-4-trifluoromethyl-6-chloro-
15 1 ,4-dihydro-2H-3,1-benzoxazin-2-one;’
ora phérmaceutically acceptable salt thereof.
The compounds of the present invention are specifically |
oo illustrated in Tables I and II below:
TABLE]
| X\ _R
25 .
| cn\©f</(L
N O
H .
30
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Jerr] ‘20 and a phar maceuti cal |y accept abl e carri . wherein

Xsis halo; 25 X[ err] I's trihal onet hyl; pentahal oet hyl; C[err]
al kyLl; Cerr] al kynyl; C[err] cycl oal kyl; or aryl;
Zis Oor S; 30 R s (a) derr] alkyl, unsubstituted or
substituted wwth A and Ais . hal o, Cerr]. cycloal kyl,
GNhydr oxy, Cl14 al koxy, Cerr] alkynyl-Cerr] alkoxy,
aryl oxy, (err] alkyl carbonyl, - nitro, di(derr] :
al kyl yam no, C[err] alkylamno-Cferr] alkyl, het er ocycl e,
or arylt.hio; . - ’
O
o
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(i) A or

(c) C[err]-alkynyl,

A, or

(d) C3 4 cycl oal kyl,

A, or 10
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(b) derr] alkenyl,

S:I -

121
€81

€91

oLv's

unsubsti tut ed or
(ii) aryl,
unsubstituted or
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-09}
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oov'e -
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or pharnaceutically acceptable salt thereof. Preferred
cenpounds i ncl ude Conmpounds 37.2, 4, 2, 5 and 15 24 of Table | below, in
“order of descendi ng degree of preference _ These conpounds have the
foll owi ng structure: Compound 37, 2: 20 [err] 25 (-)

6- Chl or 04- cycl opr opyl et hynyl 4-tri fl-uoronet hyl -1, 4-di hydr o- 2H '

3, 1-benzoxazi n-2-one, the nost preferred, '

(@]
3
- ©
o r ° 3
= H
5 _
» ‘l » * \ *
O
/
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| -
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_ =
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5 [err]

Conpound 4y

30

Compound

13

14

15

16

17

10

X,_

-CF,

uo_.uw

. uo_uw

-CF3

10 mw

15

TABLE I (Cont'd

MP(°C)

157

174- -

176

165-
166

230-
240

132-
133

20

IC*s0 IC*s0
<<~ Q:.- O_Owcm
3g0nM  10°nM
130 65,000
29 >10°
1900 1800 - 78,000
2300 >105
wn Q
(4] (3]

i

|

T



10 ‘(-) 6- chl or o- 4- phenyl et hynyl -4-trifl uoronet hyl -1, 4-di hydro-2H 3, 1-

benzoxazi n- 2- one; Compound 2: 15

[err]

¢+/-) 6-chloro-4-(2-cyanophenyl)ethynyl 4-(1,1,1-trifluoronethyl)-1, 4-

di hydro-2H 3,1 -benzoxazi n-2-one;
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25. Conpound 5: 30 : - ferr]
-6 - ' :
(+/ )4-(1-chloro-1, 1-difl uoromet hyl ) - 4- (2 phenyl et hynyl.) - 6-chl oro-
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'1,4-dfhydro-2k#3, 1 -benzoxazi n- 2-one; Compound 24: 5 [err]
(+/-) 4-(2-[dinmethyl am nonethyl]ethynyl)-4-trifluoronethyl-6-chloro- 15
11, 4-di hydr o- 2H 3, 1--benzoxazi n- 2- one; or a pharmaceutically acceptable

salt thereof. , The conpounds of the present invention are
specifically 20 |Ilustrated in Tables | and |1 bel ow
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30

[err]

Compound

33

34

.35

- 36

37

|o

TABLE I (Cont'd) -

X._

10

IC*s0-

MP(°C) wt
277-

el 300nM
- 125-

120 16,500
184-

185 650

151-

152 52
186-

e 5,300
n (=]

- ~N

IC"s,
dm CIC*g5

>300,000nM

>300,000

>300,000

>10°

25

30
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Terr]

TABLE I (Cont'd)

Compound R Wﬁl IC*s0 IC*s,
- . MP(°C) wt dm CIC*gs
L] * +
37.2 A..v o == lomm 2nM . 85*nM
+ other data on Compound 38 is provided in the Examples section.
Q 7o) o 0
- -t ~ N

30
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[err]

5

TABLE II (Cont'

42 218-
~ O B -
43 A |© “mm- 610

. “ _Otmo _O»mo .
Compound R .wmd. MP(°C) wt dm’ CIC*gs

38 |A_ —< 177- 136nM  >300,000nM

. : 135- . 510 >300,000nM
39 —< \/ 136 .

. . . ' 425- 48 29,000

40 —< N 126
41 AVAN b 1400nM  >300,000nM

*

i
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Compound

44
45

.46

e
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ABLE II (CONTD

10

MP(°C)

206-
207

147-
148

186-

187

15

G:z_

560

41

20

—O#mc
dm. CIC*gs
>300,000nM  100nM
>300,000nM
>300,000nM
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The compounds of the present invention may have
asymmetric centers and may occur, except when specifically noted, as

- racemates, racemic mixtures or as individual diastereomers, or

enantiomers, with all isomeric forms being included in the present

" invention. The term (+/-) is intended to encompass (+) optical isomers

or (-) optical isomers or mixtures thereof.

| When any variable (e.g., R) occurs more than one time in
any constituent or in formula I, its definition on each occurrence is
independent of its definition at every other occurrence. Also,
combinations of substituents and/or variables are permissible only if
such combinations result in stable compounds. .

As used herein except where noted, "alkyl" is intended to
include both branched- and straight-chain saturated aliphatic _
hydrocarbon groups having the specified number of carbon atoms;
"alkenyl" is intended to cover both branched- and straight chain alkyl
groups with at least one carbon-carbon -double bond; "alkynyl" is
intended to cover both branched- and straight chain alkyl groups with at
least one carbon-carbon triple bond. "Halogen" or "halo" as used
herein, means fluoro, chloro, bromo and iodo.

As used herein, with exceptions as noted, "aryl" is intended
to mean phenyl, naphthyl, tetrahydronaphthyl, biphenyl, phenanthryl,

The term heterocycle or heterocyclic, as used herein except
where noted, represents a stable 5- to 7-membered monocyclic or stable
8- to 11-membered bicyclic heterocyclic ring which is either saturated,
partially unsaturated or unsaturated, and which consists of carbon atoms
and from one to four heteroatoms selected from the group consisting of
N, O and S, and wherein the nitrogen and sulfur heteroatoms may -
optionally be oxidized, and including any bicyclic group in which any of
the above-defined heterocyclic rings is fused to a benzene ring. The
heterocyclic ring may be attached at any heteroatom or carbon atom
which results in the creation of a stable structure. Examples of such
heterocyclic elements include piperidinyl, piperazinyl, 2-oxopiper- .
azinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxoazepinyl, azepinyl,

i
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pyrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl, pyrazolidinyl,
imidazolyl, imidazolinyl, imidazolidinyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl,
isoxazolidinyl, morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl,
quinuclidinyl, isothiazolidinyl, indolyl, quinolinyl, isoquinolinyl,
benzimidazolyl, thiadiazoyl, benzopyranyl, benzothiazolyl,
benzoxazolyl, furyl, tetrahydrofuryl, benzofuranyl, tetrahydropyranyl,
thienyl, benzothienyl, thiamorpholinyl, thiamorpholinyl sulfoxide,
thiamorpholinyl sulfone, and oxadiazolyl.

The compounds of the present invention can be synthesized

by the followmg methods.

ThlS Sheet Has Been Reila"ed
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- SCHEME 1
Ci
* pivaloyl chloride -
methylene chloride
' aqueous Na,COj
NH, :
1

1. 2 eq. n-BuLI/THF/0°C C'Cf‘\cpa
2. CF3COOEY0°C "NH,

3. 3N HCl/reflux

3
R-MgBr g FsC R
ey OH
"THF/0°C to RT :
NH,
4
1,1"-carbonyldiimidazole FsC R
. C|©f<°
THF/50°C
- A,
CH
S
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In the synthesis of the benzoxazines of the present
invention, the general method typically involves cyclization on a
benzene nucleus as a final step. See Scheme 1. The amino group of
parachloroaniline is first protected with, e.g. pivaloyl chloride, to give
2. Other less preferable amino protecting groups include t-butoxy-
carbonyl, acetate or isovaleroyl groups. About 2 equivalents of an
alkyllithium are then reacted with 2, preferably n-butyl lithium. No
other organo metallic compounds are suitable for this metalation step.
Subsequently, reaction with CF3COOEt followed by quenching gives 3.

The synthesis of the tertiary carbinol 4 follows, by
Grignard addition at the ketone of 3. The Grignard reagent must be a
salt of a divalent cation, e.g. Mg+ or Zn*t*. Monovalent cations are
found unsuitable, such as Lit or Nat. Suitable solvents include but are
not limited to THF or ether. A wide range of temperature conditions '
are allowed between about 0°C and about room temperature. |

Ring closure to produce the compounds of the present
invention 3 is accomplished with condensing agents such as 1,1'-
carbonyldiimidazole, phosgene, dimethylcarbonate, dipbenylcarbonate, .

or di-(paranitrophenyl)carbonate. Cyclization can be accomplished with

any of these compounds, as well as a wide variety of others.

A specific instance of Scheme I is provided in Scheme IA.
It charts the synthesis of L-741,211, which is a racemate of Compound
37.2, as further provided in Example 6. :

SCHEMEIA

Cl | cl
t-BuCOCl
NaOH/H,0

NH, CHClg o M

(100%) l

This Sheet Has Been Replace
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1. 2 n-BuLi/THF : O

-7s°c->0°g/1 h- C'(:L/‘LCFQ,
2. EtOOCCF,4/0°c ~NH,

5
3. 3N HCI reflux
~ (60%) A
10
1. EtMgBr/THF
[>€ 50°C/1h
2. A'11.5h/RT
15 '
(73-74%)
20
1,1-CDVTHF
(99%)
25 : |
(L-741 .21 1)
30
—_—
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1. n-BuLi then ZnCl,

2. (PhgP)4Pd/Cul/
2-iodocyanobenzene

N

Scheme II provides one method for derivatizing acetylene
substitutions at the 4-position of the benzoxazine nucleus. By way of
illustration, Compound 6 is metalized, then a zinc salt is added. In the
Heck reaction the catalyst tetrakis (triphenylphosphine)palladium(0)
complexed with Cul is employed to give 7.

SCHEME I

O

Pyrrolidine,
paraformaldehyde

6 Cul

This Sheet Has Been Repl

WMWMI




10

15

20

25

30

-17- .. : )

-25- 187931A

Scheme HI illustrates substitution of a 4-acetylene group
with an N-containing heterocycle. The Mannich reaction involves a
condensation reaction of formaldehyde with the heterocycle, e.g.
pyrrolidine. Substitution on the terminal carbon follows in the presence
of Cul as catalyst. ‘

SCHEME IV

1. Chromatography on
Silica Gel .

2. KoCO4/H,0/2-propanol

- Scheme IV illustrates the resolution of optical isomers of
the compounds of Formula I or Formula II. In this example, (-)
camphanic acid is the resolving agent. A wide variety of other
resolving agents are suitable, including O-methyl mandelic acid chloride
or Mosher's reagent. It is apparent to the skilled artison how to
separate such isomers. '
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Scheme IVA is specifically adapted to the resolution of
L-741,211 in the isolation of L-743 »126. See Scheme IVA, and

| Example 6.
> CHEME IVA
10 (-)-Camphanyl chloride
4-DMAP/EtgN/CHCl4
(L-741,211)
15 T
20
Crystallization from
Hexane -
(90% recovery)
25. '
30

—
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clL.
N,k n-BuOH/AN HCI/60°C

L-743,726
Compound 37.2
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28~ | 187931A
O .PCl Gl +BUOKIDMSO o
> > = b=
(42%)

Cyclopropy] acetylene is prepared by Scheme V in
accordance with published procedures, e.g. C. E. Hudson et al., J. Am.
Chem. Soc. 94, 1158 (1972) and W. Schoberth et al., Synthesm, 703
(1972).

_'The compounds of tlus invention are useful in the
preparation and execution of screening assays for antiviral compounds.
For example, the compounds of this invention are useful for isolating
enzyme mutants, which are excellent screening tools for more powerful
antiviral compounds. Furthermore, the compounds of this invention are
useful in establishing or determining the binding site of other antivirals
to HIV reverse transcriptase, e.g., by competitive inhibition. Thus the

compounds of this invention are commercial products to be sold for
_ these purposes.

The compounds of the present mventlons are useful in the
inhibition of HIV reverse transcriptase, the prevention or treatment of

~ infection by human immunodeficiency virus (HIV) and the treatment of

c_onsequent pathological conditions such as AIDS. Treating AIDSor
preventing or treating infection by HIV is defined as including, but not
limited to, treating a wide range of states of HIV infection: AIDS, ARC
(AIDS related complex), both symptomatic and asymptomatic, and
actual or potential exposure to HIV. For example, the compounds of
this invention are useful in treating infection by HIV after suspected past _'
exposure to HIV by e.g., blood transfusion, exchange of body fluids,

~ bites, accidental needle stick, or exposure to patient blood during -

surgery. : :
The particular advantage of the compounds of this

" invention is their potent inhibition against HIV reverse transcriptase

rendered resistant to other antivirals, such as L-697,661, which is 3-
([(4,7-dichloro-l,3-benzoxazol-2-y1)methyl]-amino)—S-ethyl—G-methyl- :
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asymmetric cerite_rs and may occur, except when speciflgally not ed, as
racemates, racem c m xtures or as individual diastere

nmers

enantionmers, with all isoneric forns being included in the present
invention. The term (+/-) is intended to enconpass (+) optical {isoners

or (-) optical isonmers or mxtures thereof. When any
¥an,a|b| el(e g. dR12 occurs nore than one tine in " any constituent or in
ormul a its definition on each occurr eis 10 i ndependent

definition at every other occurrence. Al %9 conbi nafl ons %8]7931%
substituents and/or variables are permssible only if such

conbi nati ons resul t in stable compounds. As used herein

except where pyridin-2@Hyotie; or LA626229, twhich is 3+[2¢(L3+benzonasoldehed- and

st rai ght - chai e)r%%oﬂ]ca?b%oﬂ B%Q{Hﬁ @/I’ldll} Egpﬁﬁccﬁ{ QY Aropips having the

specified nu at' ons; |§ |n nded to cover bot h
branched- and ‘strai ght BﬂitheSﬁiP}lIPOSeS, @ﬁ@@@“ﬂ e prgsentyention

Eg;ﬁgﬂegar gﬁg 8y glbe,nt ﬁic‘ gt.erﬁég :wu tﬁanterallt (mbnmiﬁg subcaarsousot h

car bon- ca? bon mﬁcwgs : Vem%éaﬁwcaléﬁ’ trgéteﬂg%ldlnje%pﬁ I?gqéﬂﬁwﬂ‘eans

fluor ?i Oﬁgl g; techatiques)y by inltidation spray, or rectally, imdosageiunitrfermulations

excent| e oo 5 iing ok Ehfhnnp A Gl RESabIB b
adjuvants and vehicles.

Thus, in accordance with the present invention there is

. further provided a method of treating and a pharmaceutical composition
for treating HIV infection and AIDS. The treatment involves
administering to a patient in need of such treatment a pharmaceutical
composition comprising a pharmaceutical carrier and a therapeutically-
effective amount of a compound of the present invention.

These pharmaceutical compositions may be in the form of
orally-administrable suspensions or tablets; nasal sprays; sterile
injectable preparations, for example, as sterile injectable aqueous or
oleagenous suspensions or suppositories.

When administered orally as a suspension, these
compositions are prepared according to techniques well-known in the
art of pharmaceutical formulation and may contain microcrystalline
cellulose for imparting bulk, alginic acid or sodium alginate as a
suspending agent, methylcellulose as a viscosity enhancer, and
sweeteners/flavoring agents known in the art. As immediate release
tablets, these compositions may contain microcrystalline cellulose,
dicalcium phosphate, starch, magnesium stearate and lactose and/or
other excipients, binders, extenders, disintegrants, diluents and |
lubricants known in the art.

When administered by nasal aerosol or inhalation, these
compositions are prepared according to techniques well-known in the
art of pharmaceutical formulation and may be prepared as solutions in
saline, employing benzyl alcohol or other suitable preservatives,

- absorption promoters to enhance bioavailability, fluorocarbons, and/or
other solubilizing or dispersing agents known in the art.
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anthryl or acenaphthyl. The term heterocycle or
heterocyclic, as used herein except where noted, represents a stable
5- to 7-nenbered nonocyclic or stable 8- to 11-nenbered bicyclic

het erocyclic ring which is either saturated, - .partially unsaturated-or
unsaturated, and which consists of carbon atons and fromone to four
het er oat ons sel.ected fromthe group consisting of N, Oand S, and

wherein the nitrogen and sul fur heteroatpgblnay 30 optionally bféy BpA zed,

and including any bicyclic group in which™any of t he above-defI ned
heterocyclic rings is fused to a benzene ring. The het erocyclic ring
may be attached at any heteroatom or carbon atom . which results in the

clr eat i ;)n of ia stabl e st ogThn inject_aﬁiempl_miokr;sf%smﬂpensions maydre fgrmulated
el ement s 1Nl UpBoPdine' (o kY PasT Slitablé HReoRR! parenteralfy NY! .

2- oxopi peri di ;:%ﬁc’e_p%?b% %?ﬁeh%vspbﬁgi/\fi%fscg(c%aésor%ar}l-gr?ifol?%ﬂ)ﬂgxiediol, water,
Ringer's solution or isotonic sodium chloride solution, or suitable
dispersing or wetting and suspending agents, such as sterile, bland, fixed
oils, including synthetic mono- or diglycerides, and fatty acids,
including oleic acid. -

When rectally administeréd in the form of suppositories,
these compositions may be prepared by mixing the drug with a suitable
non-irritating excipient, such as cocoa butter, synthetic glyceride esters.
or polyethylene glycols, which are solid at ordinary temperatures, but
liquidify and/or dissolve in the rectal cavity to release the drug.

The compounds of this invention can be administered orally
to humans in a dosage range.of 1 to 100 mg/kg body weight in divided
doses. One preferred dosage range is 0.1 to 10 mg/kg body weight
orally in divided doses. Another preferred dosage range is 0.1 to 20
mg/kg body weight orally in divided doses. For combination therapy
with nucleoside analogs, a preferred dosage range is 0.1 to 20 mg/kg
body weight for the compounds of this invention administered orally in
divided doses, and 50 mg to 5 g/kg body weight for nucleoside analogs
administered orally in divided doses. It will be understood, however,
that the specific dose level and frequency of dosage for any particular
patient may be varied and will depend upon a variety of factors
including the activity of the specific compound employed, the metabolic
stability and length of action of that compound, the age, body weight,
general health, sex, diet, mode and time of administration, rate of
excretion, drug combination, the severity of the particular condition,
~and the host undergoing therapy.

The present invention is also directed to combinations of
the HIV reverse transcriptase inhibitor compounds with one or more
agents useful in the treatment of AIDS. For example, the compounds of
this invention may be effectively administered, whether at periods of
pre-exposure and/or post-exposure, in combination with effective
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pyrazolidinyl,

pyrazi nyl ,

I soxazol yl
iksot hi azol yl
I soqui nol i nyl
benzot hi azol yl ,

t et rahydr opyranyl ,
t hi anor phol i nyl
The conpounds_of t e
fol | ow ng metHHqun

10
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30

i soxazol i di nyl ,.
5 qui nucl i di nyl ,
‘benzi nmi dazol yl ,
benzoxazol yl ,
t hi enyl

sulfoxide 10

Drug Name |
AL-721 '

Recombinant Human
Interferon Beta

Acemannan

Cytovene
Ganciclovir
d4T

Didehydrodeoxy-
thymidine

ddl

Dideoxyinosine

EL10

4-plpéridony1,

benzot-hi'enyl ,
t hi anor phol i nyl
nventi on can be synthesized
antivirals, immunomodulators, antiinfectives, or

vaccmes such as those in the following Table.

P Ais

py}rolyl,
I m dazolyl, imdazolinyl, im
pyrimdinyl, pyridazinyl, oxazolyl,

nor phol i nyl, thi

pyrrolidinyl,

pyrazol yl , :
dazolﬁdinyl, pyridyl,
oxazol i di nyl,

azolyl, thiazolidinyl,

i sot hi azolidinyl; indolyl, quinolinyl,
t hi adi azoyl, benzopyranyl,
furyLﬂ3thrahydrofuryI, benzq%ygyﬂg,

TABLE

t hi anor phol i nyl ,
sul f one,

by the

ANTIVIRALS

Manufacturer
Ethigen

(Los Angeles, CA)

Triton Biosciences
(Almeda, CA)

' Carrington Labs

(Irving, TX)
Syntex
(Palo Alto, CA)

Bristol-Myers
(New York, NY)

Bristol-Myers
(New York, NY)

Elan Corp, PLC
(Gainesville, GA)

Indication
ARC, PGL
HIV positive, AIDS

AIDS, Kaposi's
sarcoma, ARC

ARC (See also
immunomodulators)

sight threatening CMV

peripheral CMV
retinitis

AIDS, ARC

AIDS, ARC

. HIV infection
(See also
immunomodulators)
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Drug Name
Trisodium

'Phosphonoformate

Dideoxycytidine;
ddC

Novapren

Peptide T
Octapeptide
Sequence

. Zidovudine; AZT

232

. Manufacfﬁrer

Astra Pharm.
Products, Inc.
(Westborough, MA)

Hoffman-La Roche
(Nutley, NJ)

Novaferon Labs, Inc.
(Akron, OH)
Diapren, Inc.
(Roseville, MN,
marketer)

Peninsula Labs
(Belmont, CA)

‘Burroughs Wellcome
~ (Rsch. Triangle Park,

NC)

This Sheet Has Been Replaced
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Indication

CMV retinitis, HIV
infection, other CMV
infections

AIDS, ARC

HIV inhibitor

AIDS

AIDS, adv, ARC

. pediatric AIDS,

Kaposi's sarcoma,
asymptomatic HIV
infection, less severe
HIV disease,
neurological

| involvement, in

combination with
therapies.
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Drug Name

- Ansamycin LM 427

Dextran Sulfate

Vi_razole
Ribavirin

Alpha Interferon
Acyclovir

Antibody which
neutralizes pH labile
alpha aberrant
Interferon in an
nnmuno-adsorptlon
column

10.

-33 -

Manufacturer

Adria Laboratories
(Dublin, OH)
Erbamont
(Stamford, CT)

Ueno Fine Chem.
Ind. Ltd.
(Osaka, Japan)

Viratek/ICN
(Costa Mesa, CA)

Bﬁrroughs Wellcome
(Rsch. Triangle
Park, NC)

* Burroughs Wellcoxﬁe

Advanced Biotherapy
Concepts
Rockville, MD)

his Sheet Has Been Replaced
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Indication

ARC

AIDS, ARC, HIV
positive asymptomatic

asymptomatic HIV |
positive, LAS, ARC

Kaposi's sarcoma, HIV

. in combination -

w/Retrovir

AIDS, ARC,
asymptomatic HIV
positive, in

combination with AZT.

AIDS, ARC

-
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R- MyBr

Drug Name
L-697,661

L-696,229

L-735.524

Drug Name
AS-lOl

Bropirimine

Acemannan

F3C R

-34.

Manufacturer
Merck (Rahway, NJ)

| Merck
(Rahway, NJ)

Merck (Rahway, NJ)

IMMUNO-MODULATORS

Man_ufacturer
Wyeth-Ayerst Labs.
(Philadelphia, PA)

Upjohn
(Kalamazoo, MI)

Carrington Labs, Inc.

(Irving, TX)

This Sheet Has Been Reilaced
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Indication

AIDS, ARC,
asymptomatic HIV
positive, also in

combination with AZT.

- AIDS, ARC,

asymptomatic HIV
positive, also in

combination with AZT.

AIDS, ARC,
asymptomatic HIV
positive, also in

combination with AZT.

Indication
AIDS :

advanced AIDS

AIDS, ARC
(See also antivirals)

L d



5 » : | -22 - "~ In

i Xxazi ilnvention, the
the synthesis of the benzoxazines of the present I [ ,
generél met hod typically involves cyclization on a benzene nucl eus as
a final step. See Schenme I. The am no group of parachl oroaniline is

first protected with, e.g. pivaloyl chloride, to give

.35.- 187931A
Drug Name . | Manufacturer - Indication
CL246,738 American Cyanamid ~ AIDS, Kaposi's
' . (Pearl River, NY) sarcoma
5 Lederle Labs
(Wayne, NJ)
EL10 : Elan Corp, PLC HIV infection
(Gainesville, GA) (See also antivirals)
10 ' ' |
Gamma Interferon Genentech ARC, in combination
(S. San Francisco, CA) w/TNF (tumor necrosis
factor)
s GCranulocyte | Genetics Institute =~ AIDS
Macrophage Colony (Cambridge, MA)
Stimulating Factor Sandoz
: : (East Hanover, NJ)
" 20 Granulocyte - Hoeschst-Roussel AIDS
Macrophage Colony  (Somerville, NJ)
Stimulating Factor Immunex (Seattle, WA)
25 Granulocyte Schering-Plough AIDS
Macrophage Colony (Madison, NJ)
Stimulating Factor . AIDS, in combination
' w/AZT
30 HIV Core Particle ~ Rorer | seropositive HIV
Immunostimulant (Ft. Washmgton, PA)
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5. 2. Oher less preferabl e am no protectlng groups include t-butoxy-
carbonyl, acetate or isoval eroyl groups. About 2 equi val ents of an
alkylllthlun1are then reacted with 2. preferably n-butyl lithium No

ot her organo netallic conpounds are suitable for this netal ati on step.
Subsequently, reaction with CF[err] COOEt followed by quenching gives 3. 10
The synthesis of the tertiary carbinol 4 follows, by Gignard addition
at the ketone of 3. The Gignard reagent nyst be a salt of ﬁ 9i§iként
cation, e.g. My[err] or Zn[err]. Mnoval EmY tations are - fou 879
unsuitable, such as Li+ or Na[err]. -Suitable solvents include but are

not linmited to THF or ether. A wide range of tenperature condltlons

are all owed between about O[err] C and about . room t enperature.

Ring closure t ce the corrpougis oe éhe present i nvention 5 is
acconpl i shed M@u nsi ng agent M@B&Q di i m dazol e,

phosgene di car bonat e, di pheﬁdﬁfmahehatléoche oAIDS, ARC, HIV, in
- (par ani t r opespy ﬁ%ﬁy onat e. 0 an -be acco W t

any of thegse corrpo%n S Qas wel | kNﬁi’feyéN\,Q“ ety of O?ﬁb*bfllﬁgﬁon W?AZT

A specific instance of Schene | Immun@ed in Schenme |A. It charts

the synthesis of L-741,21 1, which is a racemate of Conpound 37. 2,

further provi dl?mnunel':éf‘o@ulm

Cutter Biological pediatric AIDS, in
Intravenous (humarn) (Berkeley, CA) ‘combination w/AZT

10 '

IMREG-1 Imreg AIDS, Kaposi's
New Orleans, LA) sarcoma, ARC, PGL
IMREG-2 Imreg AIDS, Kaposi's

15 (New Orleans, LA) sarcoma, ARC, PGL
Imuthiol Diethyl Merieux Institute AIDS, ARC
Dithio Carbamate (Miami, FL)

20 ‘Alpha-2 Schering Plough Kaposi's sarcoma
Interferon (Madison, NJ) w/AZT: AIDS
Methionine- - TNI Pharmaceutical - AIDS, ARC
Enkephalin (Chicago, IL)

25 |
MTP-PE Ciba-Geigy Corp. Kapbsi's sarcoma
Muramyl-Tripeptide (Summit, NJ)

30 Granulocyte Amgen AIDS, in combination

~ Colony Stimulating (Thousand Oaks, CA) w/AZT
Factor .
i \‘ﬁ'““‘

-
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| Drug Name

rCD4 |
Recombinant

‘Soluble Human CD4

Rocombinant
Soluble Human CD4 .

Interferon
Alfa 2a

‘SK&F106528

Soluble T4

Thymopentin

Tumor Necrosis
Factor; TNF

- Drug Name

Clindamycin with
Primaquine
Fluconazolec

-23 -

-37-

Manufacturer

Genentech
(S. San Francisco, CA)

Biogen |
(Cambridge, MA)

Hoffman-La Roche
(Nutley, NJ)

Smith, Kline & French
Laboratories
(Philadelphia, PA)

Immunobiology
Research Institute
(Annandale, NJ)

Genentech _
(S. San Francisco, CA)

ANTI-INFECTIVES

Manufacturer
Upjohn
(Kalamazoo, MI)
Pfizer

(New York, NY)

This Sheet Has Been RTlaced'
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Indication

AIDS, ARC

AIDS, ARC

. Kaposi's sarcoma

AIDS, ARC, in
combination w/AZT

HIV infection

HIV infection

ARC, in combination
w/gamma Interferon

Indication

- PCP

cryptococcal
meningitis, candidiasis



[err]
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Pastille
Nystatin Pastille

Ornidyl

Eflornithine
Pentamidine
Isethionate (IM & IV)

Piritrexim

Pentamidiné :
isethionate for
inhalation

Spiramycin

- Intraconazole-

R51211

- Trimetrexate

Drug Name
Recombinant Human

Erythropoietin

F3C

- 38 -

Squibb Corp
(Princeton, NJ)

Merrell Dow
(Cincinnati, OH)

LyphoMed
(Rosemont, IL)

Burroughs Wellcome
(Rsch. Triangle
Park, NC)

Fisons Corporation

~ (Bedford, MA)

Rhone-Poulenc

 Pharmaceuticals

(Princeton, NJ)

Janssen Pharm.
(Piscataway, NJ)

Warner-Lambert
OTHE_R _
Manufacturer

Ortho Pharm. Corp.
(Raritan, NJ)

Sheet Has Been Replaced
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prevention of oral
candidiasis

PCP

PCP treatment
PCP treatment
PCP prophylaxis

cryptosporidial
diarrhea

 histoplasmosis;
cryptococcal meningitis

PCP

Indication -
severe anemia assoc.
with AZT therapy
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Drug Name - . Manufacturer Indication
Megestrol Acetate Bristol-Myers treatment of anorexia
(New York, NY) assoc.w/AIDS
Total Enteral - Norwich Eaton diarrhea and
Nutrition Pharmaceuticals malabsorption related

(Norwich, NY) to AIDS

It will be understood that the scope of combinations of the
compounds of this invention with AIDS antivirals, immunomodulators,
anti-infectives or vaccines is not limited to the list in the above Table,
but includes in principle any combination with any pharmaceutical
composition useful for the treatment of AIDS. For example, a
compound of Formula I or Formula I may be suitably administered in
combination with a nucleoside analog having known biological activity
against HIV reverse transcriptase. Appropriate nucleoside analogs are
generally chain terminators and include AZT, ddC, ddi, D4T, HEPT
and 3'-fluoro-2',3'-dideoxythymidine.

AZT is synthesized by the methods of J.P. Horwitz et al., J
Org. Chem. 29, 2076 (1964); R.P. Glinski et al., J. Org. Chem. 38,
4299 (1973); C.K. Chu et al., Tetrahedron Letters 29, 5349 (1988).

- Application of AZT as a therapeutlc drug in the treatment of AIDS is

disclosed in U.S. 4,724,232, |
The compound ddC is synthesized by the methods of J.P.
Horwitz et al., J. Org. Chem. 32, 817 (1967); R. Marumoto, Chem.

* Pharm. Bull. 22, 128 (1974); and T.-S. Lin et al., J. Med. Chem. 30

440 (1987).

DA4T is synthesized by the methods of Herdewijn, P. et al.,
J. Med. Chem. 30, 1270 (1987). |

HEPT is synthesized by the methods of Mlyasaka T. et. al.
J. Med. Chem. 32, 2507 (1989); and A. Rosowsky, J. Med. Chem. 24,
1177 (1981). The synthes1s of ddC, ddI and AZT are also described in
EPO 484071.
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. The compound 3'-fluoro-2,3"-dideoxythymidine is
synthesized by the procedures of Herdewijn, P. et al., J. Med. Chem. 30,
1270 (1987). The compound L-735,524 is N-(2(R)-hydroxy-1(S)-

- indanyl)-2(R)-phenylmethyl-4-(S)-hydroxy-5-(1-(4-(3-pyridylmethyl)-

2(S)-N'-(t-butylcarboxamido)-piperazinyl))-pentaneamide, or
pharmaceutically acceptable salt thereof. 1-697,661 or '661" is 3-([4,7-
dichloro-1,3-benzoxazol-2-yl)methyl]-amino)-5-ethyl-ethyl-6-methyl-
pyridin-2(1H)-one; L-696,229 is 3-[2-(1,3-benzoxazol-2-yl)-ethyl]-5-
ethyl-6-methyl-pyridin-2(1H)-one. The synthesis of L-697,661 and L-
696,229 is described in EPO 484071, and EPO 462800 both herein

incorporated by reference.

Preferred combinations are simultaneous, intermittent, or
altematmg treatments of L-743,726 with or without an inhibitor of HIV
protease. An optional third component in the combination is a
nucleoside inhibitor of HIV reverse transcriptase, such as AZT, ddC ow

- ddl. A preferred inhibitor of HIV protease is L-735,524. Other

preferred inhibitors of HIV reverse transcriptase include L-697,661.
These combinations may have synergistic effects on limiting the spread
of HIV. Preferred combinations include the following: (1) L-743,726

‘with L-735,524, and, optionally any of L-697,661, AZT, ddI or ddC;

(2) L-743,726 and any of L-697,661, AZT, ddI or ddC.

Pharmaceutically acceptable salts of these combinations are also
included.

XAMPLE

(+/-) 4-(1,1,1,-trifluoromethyl)-4-(1-buten-4-yl)-6-chloro-1,4-dihydro-
2H-3.1-benzoxazin-2-one: (Compound 15) :

Step A: N-(4-chlorophenyl )-Z,Z-gilmethylpropmm

To a 5L 3 necked round bottomed flask with an overhead

stirrer was added 4-chloroaniline (127.57 g, 1 mole), 1200 mL of
CHCl3, and 1200 mL of saturated aqueous NayCO3 solution. An

addition funnel was attached to the flask and charged with 2,2-

ThlS Sheet Has Been Replaced
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Ssherré I prdvi des one nethod for derivatizing acetyl ene substitutions

at the 4-position of the benzoxazine nucleus. By way of 20 il lustration,.
Conmpound 6 i's netalized, then a zinc salt is added. In the Heck reaction
the catal yst tetrakis (t ri phenyl phosphi ne) pal | adi urr(O) conpl exed with
S eul is errployedto glve7 [err] 30 : _
-4] - - - 187931A

dimethylpropanoyl chloride (129 mL, 1.05 mole). The acid chloride
was added dropwise to the vigorously stirred mixture over 1h. The
resulting mixture was stirred at ambient temperature for an additional
23h. Some of the product separated from the mixture as white crystals.
These crystals were collected by filtration. The filtrate was transferred
to a separatory funnel and the layers were separated. The chloroform
layer was washed with water and brine. Drying (MgSOy), filtration,
and removal of the solvent jn vacuo gave additional product The two
portions of product were combined and recrystallized from boiling
EtOAc-hexanes to give 185.6 g of N-(4-chlorophenyl)-2, 2-d1methyl
propanamide as a white crystalline solid.

10

Step B: = 1-(2-amino-5-chlorophenyl)-2.2 2-trifluoroethanone
To an oven dried, 3L, 3 necked round bottomed flask with

an overhead stirrer, argon inlet, and a 500 mL oven dried addition
funnel was added N-(4-chlorophenyl)-2,2-dimethylpropanamide (100 g,
472 mmol) and dry THF (1L). This solution was cooled in an ice bath .
to 0°C and the addition funnel was charged with n-butyllithium (387 mL
of a 2.5 M solution in hexanes, 968 mmol). The n-butyllithium solution
was added dropwise to the amide solution slowly over 1h, maintaining -
the temperature below +5°C. The resulting solution was aged at 0°C for
Ih during which time an orange precipitate formed. To this mixture
was added ethyl 1,1,1-trifluoroacetate (115 mL, 968 mmol), dropwise
over l1h. The resulting clear solution was aged an additional 30 min.
The reaction was quenched with 5% aqueous HCI. The mixture was
- diluted with 1L of EtOAc and the layers were separated. The organic

_ phase was washed with brine, dried (MgSOQy), filtered and concentrated
in vacuo, to give 160 g of a yellow oil. This material was suspended in
IL of 3N aqueous HCI and the solution was heated at reflux for 24h.

‘The cooled solution was diluted with 1L of EtOAc and the mixture was
made basic with concentrated NH4OH. The layers were separated and

the organic phase was washed with brine, dried (MgSOy), filtered,

concentrated in vacuo, and chromatographed on 1.5 kg of silica gel
~using 15% EtOAc in hexane as eluant. The chromatographed material

15
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Schene |11l illustrates substltutlon of a 4-acetyl ene group with an
N-cont ai ni ng heterocycle. The Mannich reacti'on invol ves a

condensation reaction of fornal dehyde with the heterocycle, e.g.

-
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was recrystallized from boiling hexane to give 57 g (54%) of pure 1-(2-
amino-5-chlorophenyl)-2,2,2-trifluoroethanone as bright yellow
crystals, mp: 91-92°C. 1H NMR (CDCI3): 6 6.46 (br s, 2H), 6.69 (d,
1H, J=9.2 Hz), 7.32 (dd, 1H, J=2.4, 9.2 Hz), 7.70 (d, 1H, J=2.4 Hz).

Step C: (+/-) 2-(2-Amino-5-chlorophenyl)-1,1,1-trifluoro-S-hexen-

2-ol

To a 300 mL oven dried 3 necked, round bottomed flask
with a stirring bar, argon inlet, addition funnel and a reflux condenser
was added magnesium (turnings, 3.03 g, 125 mmol) and dry THF (75
mL). To this well stirred mixture was added 4-bromo-1-butene (12.0
mL, 118.21 mmol) at such a rate as to maintain a gentle reflux. When
the addition was complete, the mixture was aged 30 min then cooled to
0°C in an ice bath. To this well stirred solution was added a solution of
1-(2-amino-5-chlorophenyl)-2,2,2-trifluoroethanone (5.00 g, 22.36
mmol) in THF (35 mL), dropwise over 30 min. The cooling bath was
allowed to expire and the mixture was stirred 20 h at ambient
temperature. The reaction was diluted with EtOAc and 10% aqueous

citric acid. This mixture was stirred for 4 h. The layers were
separated and the organic phase was washed with aqueous NaHCO3 and

brine. Drying (MgSOy), filtration, removal of the solvent in vacuo,
and chromatography on 300g of silica gel using 15% EtOAc in hexane
as eluant gave 4.80 g of (+/-) 2-(2-amino-5-chlorophenyl)-1,1,1-
trifluoro-5-hexen-2-ol as a yellow solid.

10

15

20

25

Step D: (+/-) 4-(1,1,1,-trifluoromethyl)-4-(1-buten-4-yl)-6-chloro-
1.4-dihydro-2H-3.1-bénzoxazin-2-one
, To a 200 mL round bottomed flask with a stirring bar,
3o argon inlet and a reflux condenser was added (+/-) 2-(2-Amino-5-
chlorophenyl)-1,1,1-trifluoro-5-hexen-2-ol (4.80 g, 17.16 mmol), 1,1'-
carbonyldiimidazole (13.91 g, 85.81 mmol) and dry THF (75 mL).

This mixture was heated at 60°C for 18h. The cooled reaction mixture
was diluted with EtOAc and washed with HyO (3X 200 mL) and brine

(250 mL). Drying (MgSOy), filtration, removal of the solvent in
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vacuo, followed by recrystallization from boiling EtOAc-hexane gave
3.22g of (+/-) 4-(l,1,1,-trifluoromethyl)-4(l-buten-4-yl)—6-chloro-l,4- .
dihydro-2H-3,1-benzoxazin-2-one as a white crystalline solid, mp: 165-
166°C. 1H NMR (CDCl3): 6 1.99 (m, 1H), 2.09-2.40 (m, 3H), 5.00 (d,
1H, J=1.4 Hz), 5.03 (dd, 1H, J=1.4, 7.9), 5.78 (m, IH), 6.85 (d, 1H,
 J=8.6 Hz), 7.21 (br s, 1H), 7.35 (dd, 1H, J=2.2, 8.6 Hz), 9.63 (br s, 1H).

EXAMPLE 2

(+/-) 6-Chloro-4-ethynyl-4-(1,1,1 -trifluoromethyl)-1,4-dihydro-2H-3,1-

benzoxazin-2-one (Compound 26)

A 500 ml 3-neck round bottom flask fitted with an addition
funnel, argon inlet, stirring bar and digital thermometer was charged
with ethynyl magnesium bromide (0.5M in hexane; 268 mL, 134 mmol)
then chilled to -78°C. Dropwise addition of a solution of 1-(2-amino-5-
chlorophenyl)-2,2,2-trifluororethanone (6.0 g, 26.8 mmol) in 50 mL
THF was completed after 15 minutes keeping the temperature < -55°C.
The reaction mixture was stirred for 16 h after slowly warming to
room temperature. ‘The dark red solution was quenched at -5°C by
dropwise addition of saturated aqueous ammonium chloride solution (60
mL). Ethyl acetate extraction followed by washes of 10% citric acid,
saturated sodium bicarbonate, water and brine afforded 8.5 g crude
product after drying over sodium sulfate, filtration, and evaporation of
solvent. Purification via flash chromatography using 15-20% ethyl
acetate : hexane afforded pure 2-(2-amino-5-chlorophenyl)-1,1,1-
trifluoro-3-butyn-2-ol (5 g light brown oil, 75% yield).
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StepB: - (+/-) 6-Chloro-4-ethynyl-4-(1,1,1-trifluoromethyl)-1,4-

dihydro-2H-3.1-benzoxazin-2-one

A THF solution of 2-(2-amino-5-chlorophenyl)-1,1,1-
trifluoro-3-butyn-2-ol (5.0 g, 20.0 mmol in 225 mL THF) was treated
with 1,1'-carbonyldiimidazole (13.0 g, 80.0 mmol) and heated in an oil

This Sheet Has Been Repiaced




)

25 | 0 ’ [err]

Scheme IV illustrates the 'resol ution of opti cal isomerg of 30 the conpounds
of Formula | or Formula Il. In.this exanple,.  (-) canphanic acid is
the resolving agent. A wide variety of other resol ving agents are
suitabl e, including O nethyl mandelic acid chloride - or Mosher's
reagent. It is.apparent to the skilled artison howto separate such

| somers. - 44 - 187931A

bath at 60°C for 17 h. The THF was removed in vacuo, the residue
dissolved in ethyl acetate then washed with 10% citric acid, sodium
bicarbonate, water and brine before drying over sodium sulfate.
Following filtration and evaporation in vacuo the crude product was

“isolated (3.6 g) and recrystallized from ethyl acetate : hexane. The
product (+/-) 6-chloro-4-ethynyl-4-(1,1,1-trifluoromethyl)-1,4-
dihydro-2H-3,1-benzoxazin-2-one was isolated as a white crystalline
solid (3.22 g, 58.4% yield): mp 226-227°C. IH-NMR (CDClj + trace
DMSO): §3.16 (s, 1H), 6.98 (d, J=3.3 Hz, 1H), 7.35 (m, 1H), 7.51 (s,
1H), 10.66 (s, 1H).

10

EXAMPLE 3

(+/-) 6-Chloro-4-(1,1,1-trifluoromethyl)-4-[(3-(1-pyrrolidinyl))-1-
propynyll-1.4-dihydro-2H-3.1 -benzoxazin-2-one [ Compound 7)
A dioxane solution of (+/-) 6-chloro-4-ethynyl-4-(1,1,1-
 trifluoromethyl)-1,4-dihydro-2H-3,1-benzoxazin-2-one (150 mg, 0.544
- mmol), pyrrolidine (52.2 pL, 0.626 mmol), paraformaldehyde (20.5
mg, 0.681 mmol), acetic acid (31.1 pL, 0.544 mmol) and copper (1)
chloride (20.5 mg, 0.207 mmol in 3.5 ml dioxane) was heated to 50°C
in an oil bath for approximately 2 h. The reaction mixture was
quenched into 2N HCI and extracted with ethyl acetate. The aqueous

- layer was neutralized with solid potassium carbonate and extracted with -
ethyl acetate (3x) The combined extracts were washed with water and
brine before drying over sodium sulfate to afford 140 mg crude
product. Chromatographic purification on silica gel and |
recrystallization from ethyl acetate : hexane afforded crystalline (+/-) 6-
chloro-4-(1,1,1-trifluoromethyl)-4-[(3-(1-pyrrolidinyl))-1-propynyl]-
1,4-dihydro-2H-3,1-benzoxazin-2-one (89 mg, 46% yield): MP 160-
161°C (dec). 1H-NMR (CDCl3): & 1.85-1.89 (m, 4H), 2.68-2.71 (m,
4H), 3.67 (s, 1H), 6.88 (d, J= 8.55 Hz 1H), 7.40 (dd, J= 2.19, 8.54 Hz,
1H), 7.55 (s, 1H), 9. 45 (s, 1H).
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Schenme. I VA is specifically adapted to the resol ution of

|-741,211 in the isolation of L-743,726. See Schene | \/A, and Exanpl e 6.
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| (+/-) 6-Chloro-4-(2—cyanophenyl)ethynyi-4-(l ,1,1-trifluoromethyl)-1,4-

dihydro-2H-3.1-benzoxazin-2-one (Compound 2)

. A solution of 6-Chloro-4-ethynyl-4-(1,1,1-trifluoro-
methyl)-1,4-dihydro-2H-3, 1-benzoxazin-2-one (138 mg, 0.5 mmol)in 3
mL of dry THF was stirred at -78°C. To this solution was added 0.4
mL (1.0 mmol) of n-butyllithium, 2.5 M in hexane. The anion was
aged for 10 minutes at -78°C then 1 mL of ZnCly(1 M in ether) solution
was added. The reaction mixture was allowed to stir at -78°C for 15
minutes, the ice bath was removed and the mixture slowly warmed to
0°C over 30 min. To the reaction mixture was added a solution of 2-
iodobenzonitrile (149 mg, 0.65 mmol) in 2 mL THF, followed by
tetrakis(triphenylphosphine)palladium(0) (56 mg, 0.05 mmol). The
reaction was allowed to warm to r.t. and continued to stir over 15
hours. The reaction mixture was quenched with 10 mL of 2N HCI,
extracted with 2x200 mL EtOAc and the combined extracts were
washed with HO, brine and dried over MgSOy4. The solvent was
removed to give 195 mg of an oil which was flashed chromatographed
on silica gel (20% EtOAc in hexane) to afford 60 mg of the unreacted
starting material and 35 mg of the coupled product. The latter was
triturated with ether to yield 25 mg of (+/-) 6-Chloro-4-(2- ,
cyanophenyl)ethynyl-4-(1,1,1-trifluoromethyl)- 1,4-dihydro-2H-3,1- -
benzoxazin-2-one. mp;: 245-246°C FAB. MS M+1=377 m/e. '
1H NMR (CDCl3): 8 6.82-6.85 (d, J=8.5 Hz, 1H); 7.40-7.44 (dd, J=2.1,
8.5 Hz, 1H); 7.56-7.79 (m, 5H); 8.00 (s, 1H).

(+/-) 4-(1 -Chloro-l,l -difluoromethyl)-4-(2-phenylethynyl)-6-chloro-

1.4-dihydro-2H-3,1-benzoxazin-2-one (Compound 5)

Step A: | 1-(2-amino-5-chlorophenyl)-2-chloro-2.2-difluoroethanone
: ' To an oven dried, 300 mL, 3 necked round bottomegl flask
with a magnetic stirring bar, argon inlet, and a 100 mL oven dried

addition funnel was added N-(4-chlorophenyl_)-2,27dimethyl- N
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propanamide (10 g, 47.2 mmol) and dry THF (100 mL). This solution
was cooled in an ice bath to 0°C and the addition funnel was charged
with n-butyllithium (38.7 mL of a 2.5 M solution in hexanes, 96.8
mmol). The n-butyllithium solution was added dropwise to the amide

~ solution slowly over 1h, maintaining the temperature below +5°C. The

resulting solution was aged at 0°C for 1h during which time an orange
precipitate formed. To this mixture was added ethyl 1-chloro-1,1-
difluoroacetate (10.2 mL, 96.8 mmol), dropwise over 15 min. The
resulting clear solution was aged an additional 30 min. The reaction
was quenched with 5% aqueous HCl. The mixture was diluted with 1L
of EtOAc and the layers were separated. The organic phase was washed
with brine, dried (MgSOy), filtered and concentrated in vacuo, to give
160 g of a yellow oil. This material was suspended in 200 mL of 3N
aqueous HCI and the solution was heated at reflux for 24h. The cooled

solution was diluted with 500 mL of EtOAc and the mixture was made
basic with concentrated NH4OH. The layers were separated and the

organic phase was washed with brine, dried (MgSQy), filtered,
concentrated in vacuo, and chromatographed on 350 g of silica gel using
15% EtOAc in hexane as eluant. The chromatographed material was
recrystallized from boiling hexane to give 5.5 g of pure 1-(2-amino-5-
chlorophenyl)-2-chloro-2,2-difluoroethanone as bright yellow crystals,
mp: 55-56°C. 1H NMR (CDCl3): 6 6.43 (br s, 2H), 6.69 (d, 1H, J=9.0
Hz), 7.31 (dd, 1H, J=2.4, 9.0 Hz), 7.80 (d, 1H, J=2.4 Hz). '

Step B: (+/-) 2-(2-ammo-5-chlorophenyl)-4-phenyl -1-chloro-1,1- -
difluoro-3-butyn-2-ol
To a 100 mL, 3 necked, oven dried round bottomed flask,

with a stirring bar, argon inlet, reflux condenser, and a septum was

“added ethynyl benzene (2.13 g, 20.83 mmol), dry THF (50 mL) and

ethyl magnesium bromide (6.94 mL of a 3.0M solution in ether). This
mixture was aged 2h at ambient temperature then a solution of 1-(2-
amino-5-chlorophenyl)-2-chloro-2,2-difluoroethanone (1.00 g, 4.17
mmol) in THF (6 mL) was added with a syringe. The resulting orange-
red solution was stirred at ambient temperature for 21.5h. The reaction
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was quenched by addition of 1N HCI (50 mL) then diluted with EtOAc.
The solution was then made basic with concentrated NH4OH and the

layers were separated. The organic phase was washed with water and
brine. Drying (MgS0y), filtration, removal of the solvent in vacuo,
and chromatography on silica gel using 20% EtOAc in hexane as eluant
gave 1.02 g of (+/-) 2-(2-amino-5-chlorophenyl)-4-phenyl-1-chloro-
1,1-difluoro-3-butyn-2-ol as an off white solid. IH NMR (CDCl3): &
4.42 (br s, 2H), 5.10 (br s, 1H), 6.65 (d, 1H, J=8.5 Hz), 7.15 (dd, 1H,
J=2.4, 8.5 Hz), 7.38 (m, 3H), 7.55 (m, 2H), 7.70 (d, J=2.4 Hz).

- Step C: (+/-) 4-(1-Chloro-1, 1-d1ﬂuoromethyl)-4-(2-phenyl-

To a 100 mL round bottomed flask with a stlrrmg bar,
reflux condenser, and an argon inlet was added (+/-) 2-(2-amino-5-
chlorophenyl)-4-phenyl-1-chloro-1,1-difluoro-3-butyn-2-ol (0.81 g,
2.37 mmol), dry THF (25 mL), and 1,1'-carbonyldiimidazole (1.919 g,
11.84 mmol). This solution was heated at 60°C for 20h. The cooled
reaction mixture was diluted with EtOAc and washed with 0.5N HCl,
H70, and brine. Drying (MgS0Oy), filtration, and removal of the
solvent in vacuo gave 890 mg of an oil. This material was
chromatographed on 80 g of silica gel using 20% EtOAc in hexane as
eluant. The chromatographed material was recrystallized from boiling
EtOAc-hexanes to give 507 mg, (58%) of (+/-) 4-(1-chloro-1,1-

- difluoromethyl)-4-(2-phenylethynyl)-6-chloro-1,4-dihydro-2H-3,1-

benzoxazin-2-one as white needles, mp: 154-155°C. 1H NMR-(CDCl3):

3 6.89 (d, 1H, J=8.4 Hz), 7.35-7.48 (m, 4H), 7.56 (m,2H), 7.64 (br S, -
lH), 9.19 (brs, lH)

EX E

“) 6-Chlor6-4-phenylethynyl-4-tfiﬂuoromethyl- 1 ,4;dihydro-2H-3,l -
benzoxazin-2-one (Compound 4)

e
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Step A: '2-(2-Amino-5-chlorophenyl)-4-phenyl-l ,1,1-trifluoro-3-
- butyn-2-o] : '

A solution of lithio phenylacetylide, prepared from 4.83
mL of phenylacetylene (0.044 mol) and 17.2 mL of a 2.5 N solution of
n-butyllithium in hexane (0.043 mol) in 50 mL of THF at -78°C, was
treated with 11.4 g of magnesium bromide etherate (0.044 mol) over 5
minutes. The mixture was allowed to warm to -20°C and stirring under
argon was continued for 30 minutes. The mixture was then cooled to
-60°C and a solution containing 2.5 g (0.011 mol) of 1-(2-amino-5-
chloro)-2,2,2-trifluoromethylethanone, previously complexed with an .
equivalent (2.8 g, 0.011 mol) of magnesium bromide etherate in 25 mL
of THF, was added. The reaction mixture was allowed to stir at 15° for
one hour before being cooled to 0°C and treated dropwise with a
mixture of 30 mL each of saturated aqueous ammonium chloride
solution and water. The mixture was extracted with 2 x 100 mL
portions of ethyl ether, the combined organic phases were washed with
brine and dried over MgSO4. Removal of the drying agent and solvents
left 6 g of an oil which was flash chromatographed on silica gel, eluting
with 20% EtOAc in hexane, to afford 2.5 g of 2-(2-amino-5-chloro-
phenyl)-4-phenyl-1,l,l-trifluoro-3-butyn-2-ol. IH.NMR (CDCl13): &
4.63 (br s, 3H), 6.69 (d, J=8.5 Hz, 1H), 7.15 (d, J= 2 Hz, 1H), 7.17 (4,
J=2 Hz, 1H), 7.35-7.44 (m, 3H), 7.53-7.56 (m, 2H), 7.66 (d, J=2 Hz,
1H). FAB MS M+H =326 m/e. T '

Step B: (&) 6-Chloro-4-phenylethynyl-4-trifluoromethyl- .
‘ l,4-dihydro-2H-3,l-benzoxazin-Z-onc (Compound 12)

- A solution of 2-(2-amino-5-ch]orophenyl)-4-phenyl-1,l,l-
trifluoro-3-butyn-2-ol (2.0 g, 6.1 mmol) and 11.0 g (12,0 mmol) of
1,1'-carbonyldiimidazole in 300 mL of dry THF was stirred under
argon at 55°C for 24 hours. The solvent was removed on a rotary

- evaporator and the residue was partitioned between 200 mL of ether

and 400 mL of water. The layers were separated and the aqueous
extracted once more with ether. The combined ether extracts were
washed with 2 x 200 mL 10% citric acid and then with brine before
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drying over MgSO4. Removal of the drying agent and sélvent provided -

1.5 g (70%) of the crude title compound as an oil. Trituration with
ether-hexane afforded 875 mg of () 6-chloro-4-phenylethynyl-4- -
trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one as a white solid,
partial melt at 137°, clear at 147°C. 1H-NMR (CDCl3): 8 6.92 (d, J=8

~ Hz, 1H), 7.30-7.49 (m, 4H), 7.58-7.65 (m, 3H), 8.99 (s, 1H).

Step C: 6-Chloro-1-(1S)-camphanoyl-4-phenylethynyl-4-trifluoro-

methyl-1.4-dihydro-2H-3.1-benzoxazin-2-one

To a solution containing (+) 6-chloro-4-phenylethynyl-4-
trifluoromethyl-1.4-dihydro-2H-3,1-benzoxazin-2-one (2.24 g, 6.37
mmol), 4-dimethylaminopyridine (0.10 g, 0.8 mmol), and (-)
camphanic acid chloride (2.07 g, 9.55 mmol) in 60 mL of dry
dichloromethane, stirred under argon in an ice bath, was added
triethylamine (2.22 mL, 15.9 mmol). The cooling bath was removed

and the reaction was allowed to proceed at room temperature. When
the reaction was complete by thin layer chromatography (SiO9, 4%

EtOAc in CHCI3), the solution was diluted with 200 mL of CHCl3 and

washed twice with 10% citric acid, then with brine. ‘Upon drying

(MgS0y) the solvent was removed on a rotary evaporator and the

foamy reside was subjected to flash chromatography, eluting with
CHCI3, There was obtained 575 mg of diastereomer I of 6-chloro-(15)-

camphanoyl-4-phenylethynyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-

* benzoxazin-2-one as an oil, lH NMR (CDCl3): 6 0.85 (s, 3H), 1.08 (s,

3H), 1.22 (s, 3H), 1.73-1.85 (m, 1H), 1.92-2.08 (m, 1H), 2.50-2.67 (m,
2H), 7.30-7.79 (m, 8H). This was followed by 1.52 g of mixed
fractions (diastereomers I and IT). Continued elution afforded 680 mg
of the slower-moving diastereomer (II) of the title compound which,
upon trituration with an ether/hexane mixture, gave clumps of white
needles, mp 177-178.5°C; 1H-NMR (CDCl3): 5 0.83 (s, 3H), 1.12 s,
3H), 1.23 (s, 3H), 1.73-1.86 (m, 1H), 1.93-2.06 (m, 1H), 2.50-2.63 (m,
2H), 7.38-7.51 (m, 4H), 7.49-7.62 (m, 2H), 7.72 (d, J=9 Hz, 1H), 7.76

"(d, J=2 Hz, lH)
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(42% Cycl opropyl acétylene is prepa}ed by Schene V in
accordance with published procedures, e.g. C. E. Hudson et al., J. Am
Chem Soc. 94, 1158 (1972) and W Schoberth et al., Synthesis, 703 10
(1972) .. : The conpounds of this invention are useful in the

preparation and execution of screening assays for antiviral conpounds.

For exanple, the conpounds of this inventiggn are useful for isol pTORIA
enzynme nutants, which are excellent screening tools for nore powerful 15
antiviral corrpounds Furt hernore, the conpounds of this invention are
useful in establishing or determning the binding site of other antivirals
to HV reverse transcri pkhes4,5% goof isomeromistureifrem the Hashon. Thus the

compounds of _idhirgmiaRySriphy was %ssqéwsaqha?s RIIO@f@ihier, T SohRticn Giluted

these purposes..

S nt |1 nwentions
are useful in 050 lethh%aPFoﬁn fthPﬂl@ePaqgr%‘&lar%Fﬁg’rl %ﬂléggle Vfli '
prevention or Slbﬁat:fgmélhzfatlon afforded an additional 385 mg of isomer II which

was recrystallized from ether/hexane to give >96% diastereomerically
pure material by HPLC.

Step D: ¢-) 6-Chloro-4-phe_nylethynyl-4-tﬁﬂuoromet1_1yl-1,4,-
dihydro-2H-3.1-benzoxazin-2-one
The crystalline diastereomer(Il) of 6-chloro-1-(1S)-
camphanoyl-4-phenylethynyl-4-trifluoromethyl-1,2-dihydro-4(H)-3,1-
benzoxazin-2-one (53 mg, 0.10 mmol) was dissolved in 8 mL of 2-
propanol at 45°C under an atmosphere of argon. To the solution was
added 0.27 mL of a 10% aqueous solution of KoCO3. Stirring was

continued for 10 min., by which time all of the starting material had
been consumed (TLC, SiO9, 4% EtOAc in CHCI3). The solution was

concentrated in vacuo and the residue taken up in ether. After washing
with 0.IN HCI and brine, the ether solution was dried (MgSQy), filtered
and evaporated in vacuo-to an oily solid which was purified by SiOp
chromatography, eluant 5% 2-propanol in hexane. (-) 6-Chloro-4-
phenylethynyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one
was obtained as white needles from ether/hexane, m.p. 178-179°C;
[2]p20 = - 92.5° (CHCl3, c=0.0012 g mL-1); IH-NMR (CDCl3): § 6.87
(d, J=8.5 Hz, 1H), 7.37-7.50 (m, 4H), 7.56-7.63 (m, 3H), 8.60 (s, 1H).
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~Step E: (+) 6-Chloro-4-phenylethynyl-4-trifluoromethyl 1,4-dihydro-
: 2H-3.1-benzoxazin-2-one (Compound 3)

(+) 6-Chloro-4-phenylethynyl-4-trifluoromethyl-1,4-
dihydro-2H-3,1-benzoxazin-2-one was prepared from the non-
crystalline product of Step C, diasteromer I, in a manner according to
Step D: m.p. 178-179°C; [0]D20=+ 87.6° (CHCl3, c=0.0050 g mL-1;
1H-NMR(CDCI3): 8 6.87 (d, J=8.5 Hz, 1H), 7.37-7.50 (m, 4H), 7.56-
7.63 (m, 3H), 8.60 (s, 1H).
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i mf ecti on by human i mmunodeficiency virus (H V) and thg treat ment of
consequent pat hol ogi cal condi tions such as AIDS. Treating AlDS or
preventing or treating infection by H'V is defined as i ncludi ng, but not 25
limted to, treating a wide range of states of HV infection: A DS, ARC
(AIDS rel ated conplex), both synmptomatic and asynptomatic, and act ual
or potential exposure to H'V. For exanple, the conpounds of this

i nvention are useful in treating infectipﬁ 1y H'V after suspectefop@sia
exposure to H'V by e.g., blood transfusio exchange of body f|UIdS

bites, accidental needle stick, or exposure to patient blood during -
surgery. ' The partlcular advant age of the conpounds of this

invention is their potent inhibition EXAMRLEI6/ reverse transcriptase
rendered resistant to other antivirals, such as L-697,661, which is 3-

4, 7-di hI 1 .,3-b I met hyl 5- et hyl - 6- net
(e I_ ¢ or(o) -Chlor%%%y%zlgpropylezhynyl-4-]tn?'lrlnlor1]'8%neth§'l l4-d1h)r;5ro- H-

3,1-benzoxazin-2-one(L- 743,726, Compound 37. 2) and (+) 6-Chloro-
4-cyclopropylethynyl-4-trifluoromethyl-1 4-d1hydro-2H -3,1-
enzoxazm-Z-gne (L- 743,728

Step A: 2-(2-Amino-5 ~-chlorophenyl)-4-cyclopropyl-1,1,1-
trifluoro-3-butyn-2-ol _
| A solution of bromomagnesium cyclopropylacetylide, was

prepared from 23 g of cyclopropylacetylene (0.348 mol) in 250 mL of
THF by dropwise addition of 116 mL of a 3.0 M solution of
ethylmagnesium bromide in ether (0.348 mol) over 1h. This solution
was maintained at 0°C for 1h, then at 40°C for 3h. To this solution,
recooled to 0°C, 15.56 g of 1-(2-amino-5-chlorophenyl)-2,2,2-
trifluoromethylethanone (0.0696 mol), was added as a solid,
portionwise over 5 min. The reaction mixture was allowed to stir at 0°
for 1.5 hours. The reaction was quenched at 0°C by dropwise addition
of 700 mL of saturated aqueous ammonium chloride solution. The
‘mixture was extracted with 2 x 400 mL portions of ethyl acetate, the
combined organic phases were washed with brine and dried over
MgSO4. Removal of the drying agent and solvents left a yellow solid.
This material was recrystallized from boiling hexanes (100 mL final
volume) to afford 14.67 g of 2-(2-amino-5-chlorophenyl)-4-
cyclopropyl-1,1,1-triflucro-3-butyn-2-ol. A second crop (2.1 g) was
obtained from concentrating the mother liquors. mp: 153-154°C. 1H-
NMR (CDCI3) : 8 0.84 (m, 2H), 0.90 (m, 2H), 1.38 (m,1H), 4.50 (br s,
3H), 6.69 (d, J = 8.5 Hz, 1H), 7.13 (dd, J = 2.5, 8.5 Hz, 1H), 7.55 (d, J
= 2.5 Hz, lH) |

10
15

- 20
25

30
: Slgp_ﬂz @) 6-Chloro-4-cyclopropyleﬂ1ynyl-4—tnﬂuoromethyl-l 4-

dihydro-2H-3.1-benzoxazin-2-one (1.-741.211)
_ A solution of 2—(2-am1no-5-chlorophenyl)-4-cyclopropyl-
1,1,1-trifluoro-3-butyn-2-ol (15.00 g, 0.0518 mol) and 41.98 g (0. 259

Ill
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-29 - pyridi n-2(1H)-one; or L-696, 229, mhlch IS
§-[2-(1,3-benzoxazo|-2- yl )et hyl ] -5-et hyl - 6- nethyll pyridin- 2(1FD one;

or AZT. For these purposes, the conpounds of the present

i nvention may be administered orally, parenterally (including

subcut aneous I njections, intravenous, intramuscular, intrasternal

I njection or infusion techni ques), by inhalation spray, or-rectally, in
dosage unit formul ations cont ai ni ng cg venti onal non-toxic 187931A
pharmaceutical | y-acceptabl e carriers, d‘uvants and vehi cl es.

Thus, in accordance. with the present invention there is further
prOV|ded a method of treating and a pharmaceutical conposition for

Eg egt i ntg HI ?/ imbBoof dil'vatbenyidiiridazoledn 25@ mlnofl drysTHF wasrstinreder i ng
(o3 P nt b BeSaght L (PO PN SHERH B emon T L7
amount of a cdofRryrevagioratar and therresidue nvas)partmoned between 500 mL o
ethyl acetate and 400 mL of water. The layers were separated and the
aqueous phase was extracted once more with ethyl acetate. The
" combined ethyl acetate extracts were washed with 2 x 200 mL of 2%
aqueous HCI, saturated aqueous NaHCO3, and brine. Drying over
MgS04, filtration, and removal of the solvent in vacuo provided 16.42
g of the title compound as a solid... Recrystallization from ethyl acetate-
hexane afforded 12.97 g of analytically pure () 6-chloro-4-cyclo-
propylethynyl-4-trifluoromethyl-1 ,4-dihydro-2H-3,1-benzoxazin-2-one
as a white crystals. mp: 178-180°C. IH-NMR (CDCI3) : 0.85 (m, 2H),
10.94 (m, 2H), 1.40 (m, 1H), 6.81 (d, J = 8.5 Hz, 1H), 7.37 (dd, J = 2.5,
8.5 Hz, 1H), 7.49 (d, J = 2.5 Hz, 1H), 8.87 (br s, 1H).

5

10

15

StepC: 6-Chloro-l -(18)- camphanoyl-4-cyclopropylethynyl-4-

- To a solution contammg (&) 6-chloro-4-cyclopropyl-
ethyriyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one (12.97
g, 0.041 mol), 4-dimethylaminopyridine (1.02 g, 0.0083 mol), and (-)
camphanic acid chloride (14.22 g, 0.06556 mol) in 350 mL of dry
dichloromethane, stirred under argon in an ice bath, was added
triethylamine (22.84 mL, 0.164 mol). The cooling bath was removed
and the reaction was allowed to proceed at room temperature. After 75

_min. the reaction was judged complete by thin layer chromatography |
(Si02, 4% EtOAc in CHCI3), and the solution was diluted with 500 mL
of CHCI3 then washed with 10% citric acid (2X), water (1X), and brine
(1X). Drying (MgS04), filtration, and removal of the solvent in vacuo
left a colorless foam. This material was triturated with 200 mL of
boiling hexane. On cooling to room temperature the desired
diastereomeric camphanate imide precipitated. The solid was collected
on a frit, washed with a little cold hexanes and dried in vacuo to give
7.79g of 6-chloro-1-(1S)-camphanoyl-4-cyclopropylethynyl-4-
trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one as white crystals.

20

- 25

30
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A

These pharmaceutical conpositions may be in the formo
oral l'y-adm ni strabl e suspensions or tablets; nasal sprays; sterile
[njectable preparations, for exanpl e, as sterile |njectable aqueous or

ol eagenous suspensi ons or suppositories. When admi ni st ered
orally as a suspension, these 20 conpositions are prepared according to

t echni ques wel I.-known in the - art of pharmaceutical fornulation and may
contain mcrocrystalline cel | ul ose j? g i nparting bulk, algipRp93EAd or
sodi um al ginate as a suspendi hg agen nethylcellulose as a viscosity

enhancer, and sweet eners/flavoring agents known in the art. As

I mredi ate rel ease 25 tablets, these conpositions may cgontain .

mi crocrystal | imp: £644165°G:, HPLC piirity: 99.29p@ 23enm. HHNMRy(GREI3)M

s ear st a0 \ShPRE, 30t 9 mc-0.06 GRHEELON L. 8L R

When adni ni st drHa)J lb76r(a$,alH3£h9§0(mol'H) rhSll o pBH)s Fekde (dd, T =c24:96) HZons

are prepared q PqPﬁ chni ques wel | -known in the art of
phar maceusi cal drnu nd may be prepared as solutions in sal i ne,
enpl oyi ng benzyl al cohol or other, suitable preservatives, absor ption

pronpters to fStngDG bi qay G—Ch%id-ﬂycyélbp%?% WL—thﬁ]mromethyM hé«
solubilizing or Spers'tﬁﬂ e - 3kf'%enzoxazm-2-one (L-743,726, Compound

312

6-chloro-1-(1S)-camphanoyl-4-cyclopropylethynyl-4-

trifluoromethyl-1,2-dihydro-4(H)-3,1-benzoxazin-2-one (7.50 g,
0.01512 mol) was dissolved in 150 mL of n-butanol at 60°C under an
atmosphere of argon. To this solution was added 10 mL of 1N HCI.
This solution was maintained at 60°C for 72h. The mixture was
neutralized with aqueous NaHCO3 and the n-butanol was removed in
vacuo. The residue was dissolved in 150 mL of THF and treated with
50 mL of 2N LiOH for 3h at room temperature. This mixture was
diluted with ethyl acetate and washed with two portions of water and
one of brine. Drying (MgS04), filtration and removal of the solvent in
vacuo gave a white solid. This material was recrystallized from hot
hexane to give 3.43 g of (-) 6-chloro-4-cyclopropylethynyl-4-
trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one as white
crystals., m.p. 131-132°C; [a]p20 = - 84.7° (CHCI3, c=0.005 g mL-1);
1H-NMR (CDCI3): 5 0.85 (m, 2H), 0.94 (m, 2H), 1.40 (m, 1H), 6.81
(d, J = 8.5 Hz, 1H), 7.37 (dd, ] = 2.5, 8.5 Hz, lH),749(d J=25Hz,
1H), 8.87 (br s, 1H).

10

15

20

25

Step E: (+) 6-Chloro-4-cyclopropylethynyl-4-trifluoromethyl-1,4-
dihydro-2H-3.1-benzoxazin-2-one (1.-743.725
30 The mother liquors from Step C above were purified by

column chromatography on silica gel using 10% ethyl acetate in hexanes
as eluant. The pure, undesired diastereomer (a colorless foam) was
hydroylzed according to Step D. The enantiomeric benzoxazinone, (+)
6-Chloro-4-cyclopropylethynyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-
benzoxazin-2-one, was obtained as white crystals. m.p. 131-132°C;
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The |nJectabIe sol utions or suspenS|ons may be fornula{ed

according to known art, "using suitable non-toxic, parenterally-
acceptabl e diluents or solvents, such as nannltol 1, 3- but anedi ol , water,
Ringer's solution or isotonic sodiun1ch|or1de solution, or suitable
di spersing or wetting and suspendi ng agents, such as sterile, bland, fixed
oils, including synthetic nono- or diglycegrides, and fatty acids

including oleic acid. =34 “When rectally abﬁ?%%g%ered
in the formof suppositories, t hese conpositions may be
prepared by mxing the drug with a suitable non-irritating

exci pi ent, suqh]p20ceqog4let (CHCISY 80905 g shb.<B); 19 NMR(€DCI3): 5 0.85
(m, 2H), 0.94 (m, 2H), 1.40 (m, 1H), 6.81 (d, J = 8.5 Hz, 1H), 7.37 (dd,
J=2.5,8.5 Hz, 1H), 7.49 (d, ] = 2.5 Hz, 1H), 8.87 (br s, 1H).

" REVERSE TRANSCRIPTASE ASSAY

The assay measures the incorporation of tritiated

deoxyguanosine monophosphate by recombinant HIV reverse
transcriptase (HIV RTR) (or other RT) into acid-precipitable cDNA at

the Km values of dGTP and poly r(C)eoligo d(G);2.1g8. The inhibitors

- of the present invention inhibit this incorporation.
The assays were carried out in 55 mM Tris (pH 8.2)-30
mM KCl-30 mM MgCl,-1 mM dithiothreitol-20 ug of rC:dGjo_18
(Pharmacia) per mi-8 mM,[3H]dGTP (New England Nuclear)-0.01%
Triton X-100-50 mM ethylene glycol-bis(8-amino-ethyl ether)-
N,N,N',N'-tetraacetic acid (EGTA)-1 mg of bovine serum albumin per
ml. After 60 min of incubation at 37°C, acid-precipitable material was
collected onto glass fiber filters by using a semiautomatic cell harvester.
20 Bacterial cell extracts containing RT were diluted to within the linear
' range of the assay, and activity was determined in the presence and
absence of inhibitor. Purified HIV-1 RT heterodimer produced in E.
coli also served as a control. Results are determined as inhibitor
- concentration to give. 50% inhibition (IC5q wt), in nanomoles/liter.
T For the double mutant assay (dm), A17 RT was employed
' in the assay. A17 RT is resistant to various aminopyridones, as

described in Nunberg, J.H. et al., J. Virol. 65, 4887 (1991). Results are
measured as IC5¢ dm in nanomoles/liter.

10

15

30 CELL SPREAD ASSAY

Inhibition of the spread of HIV in cell culture was
measured according to Nunberg, J. H. et al., J. Virol. 65, 4887 (1991).
In this assay, MT-4 T-lymphoid cells were infected with HIV-1 (wild-
type, unless otherwise indicated) by using a predetermined inoculum,
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or. pol yethyl ene glycols, which are solid at ordinary tenperatures, but
liquidify and/or dissolve in the-rectal cavity to rel ease the drug.
The conpounds of this invention can be adm nistered orally
to humans in a dosage range of 1 to 100 ng/ kg body weight in divided
15 doses. One preferred dosage range is 0.1 to 10 ng/ kg body wei ght
orally in divided doses. Another preferred dosage range is 0.1.to 20
my/ kg body weight orally in divided dosesg4-0r conbination theragR7931A
W th nucl eosi de anal ogs, a preferred dosage range is 0.1 to 20 ng/kg
body wei ght for the conmpounds of this invention.-admnistered orally in
20 divided doses, and 50 ng.to 5 g/kg body wei ght  for nucl eosi de anal ogs

admi ni st ered cand cyltnresawere sacuhated for 24k | At ghisimss <lfs of thekalls |

bati ent oy bevoES Pé%ﬁiﬁﬁz“ﬁ??ﬁéﬂ‘ HAAHARTILCTosSRRRT Cefls wabe i | ol ar

i ncl udi ng %/he extensively srashed @ﬁ&l%@u%{!%‘%‘WB@tﬁm aﬁg'eﬁ‘etsﬂiﬂli C.
25 st i’slbih'galt %’hmlﬁfdldﬁﬁhtﬁmis of inldbitot wért @dvdmﬂfb wells, agd, cilturesvwerght |
gener a X e [

excretion, dru fi‘i%“r‘ﬁﬁ?f %ﬁﬁﬁ@@@ﬁ?ﬁlcﬁ 8&%@3 %cﬁiogfr’e‘%%i% tcl)lr‘?,

and the host ucells ipcontroheultpres were infected. HIV-1 p24 accumulatien gyassent

i nvention is ir bRatd of 3 | V
reverse tr ansg{rilﬁlg?gg eﬁﬁ?ﬁf“ﬁ%ﬁl@uﬁ) gﬁd‘ t.lr;heo I’(l: gllo‘%ul%l.r%ce)h?hlbﬂ6r’H

. concentration was geﬁneﬂs e mhibitor concentration in

nanomoles/liter which reduced the spread of infection by at least 95%,
10 or CICgs.

pud o
-
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agents useful in the treatnent of AIDS. For exanple, the conmpounds  of
this invention may be effectively admnistered, whether at periods of
‘pre-exposure and/ or post-exposure, in conbination with effective

-31 - anounts of the AIDS antivirals, imunonodul ators,
antiinfectives, or . vacci nes, such as those in the follow ng Tabl e,
TABLE 5 _

-56- 187931A

SUMMARY OF RESULTS FOR COMPOUND 37.2
_A. Reverse Transcriptase Assay and Cell Spljead Assay:

WT KI03N* _YI181C DM RT-2
IC50(uM) - 0.002 0.030 0.008 0.085 80.8
CIC95(|LM) <0.006(N=2)' 0.100 <0.025 0400 N.D.
B. Pharmacological Data:
Rhesus: 1 mg kg ™! i.v.:t,»=210 min.
s 10 mg kg ™! p.o. (methocel): Cpee=4.4uM @ 2h | aBU:C(:) )5 5

C24h=1 A p,M
Protein Binding: 98.0% Normal Human Plasma (HPLC Method)

20 * Mutants K103N and Y181C are drug-resistant HIV-1 reverse
-transcriptases. DM is the double mutant, as discussed in the

reverse transcriptase assay. RT-2 is the reverse transcriptase of
HIV-2. | :

25 RGISTIC EFFECTS

A. Preparation of HIV-infected MT-4 cell Suspension |
MT cells were infected at Day O at a concentration of

250,000 per ml with a 1:1000 dilution of HIV-1 strain ITb stock (final
30 125 pg p24/ml; sufficient to yield < 1% infected cells on day 1 and 25-

100% on day 4). Cells were infected and grown in the following

medium: RPMI 1640 (Whittaker BioProducts), 10% inactivated fetal

bovine serum, 4 mM glutamine (Gibco Labs) and 1:100 Penicillin-

Streptomycin (Gibco Labs).

* This Sheet Has Been Replace




ANTEVI RALS Drug Name . Manuf act ur er _' | ndi cati on
AL-721 Et hi gen ARC, "PGL 10 -
(Los Angel es, CA) H V positive, AlDS Reconbi nant Hurman Triton
Bi osci ences Al DS, Kaposi's Interferon Beta (Al nmeda, CA)
sarcoma, ARC ‘Acermannan Carrington Labs . ARC (See al so
(Irving, T™X) - I mmunonodul at or s) Cytovene | ) Synt ex
sight threatening CW 20 Ganciclovir _ 57 - (Palo Alto, CA 79
peri pheral CWwW _ rleq r%lqu S
d4aT - _ Bristol - Myers Al DS, ARC D dehydr odeoxy-
New Yor k, NY) t hym di ne 25
( The mixture was incubated ovemlght at 37°Cin 5% CO2

atmosphere.

B. Treatment with Inhibitors

- A matrix of nanomolar range concentrations of the
pairwise combinations (see Table S) was prepared. At Day 1, aliquots
of 125 pl of inhibitors were added to equal volumes of HIV-infected
MT-4 cells (50,000 per well) in a 96-well microtiter cell culture plate.

1o Incubation was continued for 3 days at 37°C in 5% CO2 atmosphere.

C. Measurement of Virus Spread

Using a multichannel pipettor, the settled cells were
resuspended and 125 pl harvested into a separate microtiter plate. The
supernatant was assayed for HIV p24 antigen.

The concentration of HIV p24 antigen was measured by an
enzyme immunoassay, described as follows. Aliquots of p24 antigen to
be measured were added to microwells coated with a monoclonal
antibody specific for HIV core antigen. The microwells were washed at

-~ this point, and at other appropriate steps that follow. Biotinylated HIV-
specific antibody was then added, followed by conjugated strepavidin-
horseradish peroxidase. ‘A color reaction occurs from the added
hydrogen peroxide and tetramethylbenzidine substrate. Color intensity
is proportional to the concentration of HIV p24 antigen.

Qalculatign of Degree of Syne gy

Pairwise combinations of inhibitors (see Table 5) were
found to exhibit markedly enhanced inhibition of virus spread, in
comparison to each inhibitor alone, or in comparison to merely additive
inhibition of each inhibitor. Thus, for example, the pairwise
combination of 726 and AZT was found to exhibit markedly enhanced

 inhibition of virus spread, in comparison to 726 alone or AZT alone, or
in comparison to thé sum of 726 inhibition and AZT 1nh1b1t10n

This data was processed as follows:

15

20
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) é . ’ . .
ddl Bristol -Mers Al DS, ARC Di deoxyi nosi ne

(New York, NY) EL10 El an Corp, PLC H v
Fnfection 30 ' (Gainesville, GA (See also
I munonodul at or s) : _ _ . - 32-
brug Nane ' Manuf act ur er | ndi cati on
-58 - : _ 187931A

fractional inhibitory concentration ratios (FIC) were calculated

- according to Elion, et. al. J. Biol. Chem., 208 477 (1954). The

~ minimum sum of FICS, which is the maximum synergy, was determined
for various pairwise combinations. Alternatively, an average sum of
the FICS is calculated, which is the average synergy. See Table S.
These results indicate substantial synergy in the inhibition of virus
spread. The smaller the number, the greater the synergy.

TABLE

10
Pairwise Combinations* Average Synergy

726 + ddI | 0.81
726 + AZT _' 0.62
726 + 524 o 065
726 + 524 + AZT

15

524 is L-735,524. Other compounds are also defined in Table C above.
20 _ While the foregoing specification teaches the principles of
the present invention, with examples provided for the purpose of
illustration, it will be understood that the practice of the invention
encompasses all of the usual variations, adaptions, or modifications, as

25 come within the scope of the following claims and its equivalents.

30
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AMra‘Pharm CW retiniths, HV

or.phaﬁnaceutica'lly acceptable salt thereof.

2. A pharmaceutical composition comprising a

compound of Formula II

This Sheet Has Been Rerlac

WA

.Tr sodi-um
I osphonof or nat e ucts, Inc. I nfection, other CW
(V\ést b II“ m‘ﬂjnlllmlllect i ons Di deoxycyt i di ne; Hof f man- La Roche
Al DS, (Nutl ey, NJ) Novapr en
‘Novaf er on Eabs H V i nhi bitor I I. (Akron, OH)
Di apren, Inc. ' Rosevill e, M\, -
mar Eet er) 15 Peptide T msul a Labs Al DS 187931A
Cct apept i de (Bel mont; CA) Sequence 20 Zi dovudi'ne; AZT
Burroughs Wellconme  AIDS, adv, ARC _ (Rsch.
Triangl e Par kWHRERISICLATMED IS: : NC)
Kaposi's sarconm, -
1. A compound of the formula:
5 1
X X, R
[ I (0]
/g |
N
H z
10 yherein:
X is halo,
x1 s trihalomethyl, or pentahaloethyl;
Zis O; :
13 Ris -
(@) Cj_galkyl, unsubstituted or substituted with A, and A is
halo, C3_g cycloalkyl, CN, hydroxy, C;_4 alkoxy,
Cy.4 alkynyl-Cy_4 alkoxy, aryloxy, Cj_4 alkylcarbonyl,
~ mitro, di(Cy.5 alkyl)amino, C;_4 alkylamino- C 1-2 alkyl,
20 heterocycle, or arylthio;
(b) Cy_4 alkenyl, unsubstituted or substltuted with
2-4
(i) A,or
(ii) aryl, unsubstituted or substituted with A;
(c) Cp_5alkynyl, unsubstltuted or substituted with
25 G) A, or \
- (1i) aryl, unsubstituted or substituted with A; or
(d) C3.4 cycloalkyl, unsubstituted or substituted with
(1) A,or _
30 (ii) aryl, unsubstituted or substituted with A,



¥

asynpt ofaricHY——o 1 ' ' )

deone IWMWRNW

conbi nation with
therapies. 30

‘HV

- 33 - Dr ug

Name - ~ Manuf act ur er l.-n@0cat i on 187931A

X! R
oo
f N/kz

and a pharmaceutlcally acceptable camer

wherein
10
15 Ris
(a)
20
| (b)
(©
25
(d)
30

X is halo; |

x1is trihalomethyl; pentahaloethyl Co_5 alkyl;
Ca.5 alkynyl;

C3_5 cycloalkyl; or aryl;

ZisOorS;

C}.g alkyl, unsubstituted or substituted with A, and A is
halo, C3_g cycloalkyl, CN, hydroxy, Ci4 alkoxy,
C2.4 alkynyl-C| 4 alkoxy, aryloxy, C 1-4 alkylcarbonyl,

~ nitro, di(Cj_5 alkyl)amino, Cj 4 alkylamino-C; 5 alkyl,

heterocycle, or arylthio;
C2_4 alkenyl, unsubstituted or substltuted with

i) A,or

(ii) aryl, unsubstituted or substituted with A;
Co_5 alkynyl, unsubstituted or substituted with

(i) A, or

(ii) aryl unsubstituted or substltuted withi A; or
C3.4 cycloalkyl, unsubstituted or substituted with

) A, or
(ii) aryl, unsubstituted or substituted with A,

or pharmaceutically acceptable salt thereof.
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-Ansarrym m V427 Adri-a-'Laborat ori es ARC )
{Dublin, ﬂmm Er banont : A DS- ARC
an Sulfate Ueno Fine Chem , ARG,
|(_"S'{/a%or ‘ ”'I" I"" "HHH", - I'nd. Ltd. positive asynptomatic
{ Csaka, Japan) \/ razol e Viratek/ICN o
asynptonmati c H v - Ribavirin ~ (Costa Mesa, CA) positive,
LAS, ARC 15 Alpha Interferon: Burr@lughs Wl | cone Kaposi|gg933Acona,
H VvV (Rsch. Triangle i n conbi nation

Par k, NC) w Retrovir 20 Acyclovir | : Bur r oughs

Wl |l come  AIDS, ARC <3 -

asynpt omati ¢ H vV 3. A compound, which is
) 6-chloro-4-cyclopropylethyny|-4-tnﬂuoromethyl-l 4-d1hydro-2H-
- 3,1-benzoxazin-2-one,

) 6-chloro-4-phenylethynyl-4-trifluoromethyl- 1 4-d1hydro-2H 3,1-
benzoxazin-2-one,

Lo (+/-) 6-chloro-4-(2-cyanophenyl)ethynyl-4-(1,1 ,1-trifluoromethyl)-1,4-

dihydro-2H-3, l-benzoxazm-Z-one

(+/-) 4-(1-chloro-1, l-dlfluoromethyl)-4 (2-phenylethynyl)-6-chloro-
1,4-dihydro-2H-3,1-benzoxazin-
2-one, or

15 | '
+/-) 4-(2—[dirnethylaminomethyl]ethynyl)-4-triﬂuoromethyl-6-chloro-
1,4-dihydro-2H-3,1-benzoxazin-2-one,

20 or a pharmaceutically acceptable salt thereof.

4. The use of a compound of Formula I or II
for the preparation of a medicament for inhibiting HIV
reverse transcriptase.

25 S, The use of a compound of Formula I or II

for the preparation of a medicament for preventing ,
infection of HIV, or of treating infection by HIV or of
treating AIDS or ARC.

30 6. ' A pharmaceutical compositi'oii comprising a

compound as claimed in Claim 1 or Claim-3, and a
pharmaceutically acceptable carrier.
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bc?si tive, In - ) conbi nat.i on _
mﬁth.AZTf 2 Advanced Bi ot her apy Al DS, ARC
neutrali zes »@mﬂ "lmkmcept S al pha aberrant Rockville, NMD)
Lnterferon 1A an W MIune- adsor pti.on col um _ _

§ 234 - Drug Nane ~Manufacturer | ndi cati on

.62 - o 187931A

s .
7. A combination of a compound of Formula I or
Formula IT with a nucleoside analog having biological activity agamst
HIV reverse transcriptase.

10 8. A synergistic combination of AIDS antiviral

compounds, which is L-743,726 and L-735 ,524, and, optionally, one or
. more of the HIV inhibitors selected from the group consisting of
L-697,661, 'AZT, ddI or ddC.
13 9. A synergistic combination of AIDS antiviral
compounds, which is L-743,726 and one or more of the HIV mhlbltors
selected from the group consisting of L-697,661, AZT, ddI, or ddC.

20 10. A process for the’ préparation of a

compound as claimed in claim 1, which process comprises
treatment of a compound .of formula (III):

| . x! &

25 | X, Non
NH,

iy

30 wherein X, x1 and R are as defined for formula (I), with
a condensing agent.
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Conbi nati on it AzTl1. A processfymenthesizing (.)-6-chisioka( Rahvay, NJ) Al DS,

] . tomatic HV

ARC, cyclopx_'opylethynyl-4-tnﬂuoromethyl-l,4-d1hydro-2H-3,T§l¥e oxazin-2-one
ositive, @l 9gsi 163 e of LATORS Drug

posi 11 ve, @ %ﬁgé%pomwmg the steps of | MMUNO- MODU

Nane

) pRaviding ur quantity of (+/-)'-6fEIﬂéf&-@cyclopﬁﬁSﬁ%xyﬁyl-#
Wet h- Ayert?iﬂdcﬁ’é?nethyl-'T',P—ﬁih)"dro-ZH-S-,lfbenzoxazin-Z-one (L-741,211);
- (b) condensing the compounds of srep (a) with a resolving agent;
(c) separating the resulting diasterecmers;

(d) removing the resolving agent madification to give desired
-compound.

12. The process of claim 11, wherein the resolving agent is (-)-
camphanyl chloride. '

—
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PA) 25 Bropirimne Upj ohn )
advanced AIDS . (Kal amazoo, M) Acemannan
~Carrington Labs, Inc. AIDS, ARC 30 (I'rving, TX)
(See also antivirals) _ : : .- 35 -
Drug Nane Manuf act ur er -~ I'ndi cation '
-63- 187931A
- IITLE OF THE INVENTION |
BENZOXAZINONES AS INHIBITORS OF HIV REVERSE
TRANSCRIPTASE
> " ABSTRACT OF THE DISCLOSURE
Certain benzoxazinones are useful in the inhibition of HIV
reverse transcriptase- (including its resistant varieties), the prevention or
treatment of infection by HIV and the treatment of AIDS, either as
, compounds, pharmaceutically acceptable salts, pharmaceutical
10 composition ingredients, whéther or not in combination with other
antivirals, immunomodulators, antibiotics or vaccines. Methods of
treating AIDS and methods of preventing or treating infection by HIV -
are also described.
15
20
-
25
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BENZOXAZINONES AS INHIBITORS OF HIV REVERSE
TRANSCRIPTASE |

A retrovirus designated human immunodeficiency virus

(HIV) is the etiological agent of the complex disease that includes

 progressive destruction of the immune system (acquired immune
deficiency syndrome; AIDS) and degeneration of the central and
peripheral nervous system. This virus was previously known as LAV,
HTLV-II, or ARV. A common feature of retrovirus replication is

‘reverse transcription of the RNA genome by a virally encoded reverse
transcriptase to generate DNA copies of HIV sequences, a required step
in viral replication. It is known that some compounds are reverse

| _"M""‘\trms&lptase inhibitors and are effective agents in the treatment of

20

25

30

AIDS and similar diseases, e.g., azidothymidine or AZT.

Nucleotide sequencing of HIV shows the presence of a pol
gene in one open reading frame [Ratner, L. gt al., Nature, 313, 277
(1985)}. Amino acid sequence homology provides evidence that the pol
sequence encodes reverse transcriptase, an endonuclease and an HIV
protease [Toh, H. et al., EMBO J. 4, 1267 (1985); Power, M.D. gt al.,
Science, 231, 1567 (1986); Pearl, L.H. et al., Nature 329, 351 (1987)).

Applicants demonstrate that the compounds of this
invention are inhibitors of HIV reverse transcriptase.. The particular
advantages of the present compounds are their demonstrated inhibition
of resistant HIV reverse transcriptase.

Compounds of formula I as hrem defined, are disclosed.
These compounds are useful in the inhibition of HIV reverse
transcriptase (and its resistant varieties), the prevention of infection by
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HIV, the treatment of infection by HIV and in the treatment of AIDS
and/or ARC, either as compounds, pharmaceutically acceptable salts
(when appropriate), pharmaceutical composition ingredients, whether
or not in combination with other antivirals, anti-infectives,
immunomodulators, antibiotics or vaccines. Methods of treating AIDS,
methods of preventing infection by HIV, and methods of treating
infection by HIV are also disclosed.

~ DETAILED DESCRIPTION OF THE INVENTION AND

PREFERRED EMBODIMENTS
~ 'This invention is concerned with compounds of formula I,

combinations thereof, or pharmaceutically acceptable salts thereof, in
the inhibition of HIV reverse transcriptase and its resistant varieties, the
prevention or treatment of infection by HIV and in the treatment of the -
resulting acquired immune deficiency syndrome (AIDS). Compounds
of formula I are defined as follows: ~ - -

10

15

X'R
y4 I

wherein:
25 X is halo, .
X! is trihalomethyl, or pentahaloethyl;
Zis O;

Ris | | :
30 (@) Cj.g alkyl, unsubstituted or substituted with A, and A is
halo, C3_g cycloalkyl, CN, hydroxy, Cj.4 alkoxy,
Co_4 alkynyl-C;_4 alkoxy, aryloxy, Cj_4 alkylcarbonyl,
nitro, di(Cj_5 alkyl)amino, Cj_4 alkylamino-Cj .5 alkyl,
heterocycle, or arylthio;
(b) Cop_4 alkenyl, unsubstituted or substituted with



Drug Nane

REPLA I ndi cation I L-2

Hof f man- La Roch ' A , SIEET [V, in I nterl eukin-2 (Nut | ey,
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( M am , FLli) A,’ or

(ii) aryl, unsubstituted or substituted with A;
(c) Cp.5 akkynyl, unsubstituted or substituted with

@ A, or

(ii) aryl, unsubstituted or substituted wnth A; or
(d) C3_4 cycloalkyl, unsubstituted or substituted with

i A,or

(ii) aryl, unsubstituted or substituted with A,

or pharmaceutically acceptable salt thereof.

This invention also encompasses a pharmaceutical
composition useful for inhibiting HIV reverse transcription, comprising
an effective amount of a compound of Formula II,

X! et
O3
_ ’gz
H

and a pharmaceutically acceptable carrier,
wherein :
X is halo;
xlis trihalomethyl; pentahaloethyl C2_5 alkyl;
Ca.5 alkynyl;
C3_5 cycloalkyl; or aryl;
ZisOorsS;

Ris -
(@) Cj.g alkyl, unsubstituted or substituted with A, and A is
- halo, C3_g cycloalkyl, CN,hydroxy, Cj.4 alkoxy, '
Ca_4 alkynyl-C _4 alkoxy, aryloxy, C;j_4 alkylcarbonyl,
nitro, di(Cj_ alkyl)amino, Cj_4 alkylamino-Cj_9 alkyl,
heterocycle, or arylthio;
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(b) Cy.4 alkenyl, unsubstituted or substituted with
@ A or

(ii) aryl, unsubstituted or substltuted with A;
(c) Cy_s alkynyl, unsubstituted or substituted with

> (i A, or
(ii) aryl, unsubstituted or substituted with A; or
(d) C3.4 cycloalkyl, unsubstituted or substituted with
G A,or
20 (ii)  aryl, unsubstituted or substituted with A,

or pharmaceutically acceptable salt thereof.
Preferred compounds include Compounds 37.2, 4, 2, 5 and
15 24 of Table I below, in order of descending degree of preference.
These compounds have the following structyre:

Compound 37.2:

25

) 6-Chloro-4-cyclopropylethynyl-4-triflucromethyl-1,4-dihydro-2H-
3,1-benzoxazin-2-one, the most preferred;

30
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conbi nati on wlazT.._15 SKRFE106548 -5- Snith, Kline & French HV
i nfection
Compound 4:
5 :
Fsc e‘//
Cl X
® 1
0 ’
H
10

(-) 6-chloro-4-phenylethynyl-4-trifluoromethyl-1, 4-dihydro-2H-3,1-
benzoxazin-2-one;

Compound 2:
15 '
20.

/) 6-chloro—4~(2—cyanophenyl)ethynyl-4»(l 1 l-tnﬂuoromethyl)-l 4-
25 dihydro-2H-3,1-benzoxazin-2-one;

Compound 5:

30
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1,4-dihydro-2H-3,1-benzoxazin-2-one;

Compound 24:
N CHs
N\
e /Z  Chs
o
) X
0 *

(+/-) 4-(2-{dimethylaminomethy l]etl;ynyl)-4-triﬂuoromethyl-6-chloro.
1,4-dihydro-2H-3,1-benzoxazin-2-one; |

or a pharmaceutically acceptable salt theréof. -

The compounds of the present invention are specifically
illustrated in Tables I and IT below:
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REPLACEMENT 8Er

Nutrition e =i ceuticals mal absorption rel ated

(Norwi ch, 10 It will be understood
that the sc of the conpounds of this invention with
AIDS antivirhlbk, i -atlor s, anti-infectives or vaccines is not
limted to the list in the above Table, but includes in principle any
-conbi nati on maceutical _ 3o conposition useful for the
treatment of AIDS. For exanple, a conmpound of Formyla | or Forrmula Il
may be suitably adm nistered in conbi nati on with|a@® nucl eosi de anal og
havi ng known bi akogi cal @cti vi ty o agai nst HBV rev %e transcri pt ase.
Appropriate nucl™osi de anal ogs are general ly chai{fterm nators and

i ncl ude AZT, ddC, ddl, D4T, HEPT 20 and 3'-fluaro-2', 3'g@di deoxyt hym di ne.
AZT is synthesized by the et hods of J.P. Horwitz et al., J. - Og.
Chem 29, 2076 (1964); R P. dinski et al., J. OgsChem 38, 4299
(1973); C.°K. Chu et al., Yetrahedrgm Let *Ers 29, 5‘%9 (1988).

Applicatiom of AZT as a ¢herapeut € dr intha treatment of AIDS is 25
di scl osed in U S\4, 724,
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The corrpoundm Jd by the nethods of J.P. Horwitz et al.,
J. Og. Chem «H1HR. Marunot o, Chem Pharm Bull. 22, 128
(1974); and T.}S. Lin et al.|, J. Med. Chem 30, 440 (1987). 30
DAT is synthestzedgpaN #997nef Hods of Herdewijn, P. et al., J. Med.
Chem 30, 12y0)(1987). HEPT i s synthesized by the methods
of Myasaka, | Tt ar. ' . Medn 1Ghem 32, 2507 (1989); and A
Rosowsky, J. |Med. Chem 24 1177 (1981). The sypthesis of ddC, ddl
and AZT are al so described in EPO 484071. Q
-40 : N N N -t -t 3
N - . o © o '8
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The conpo 9']- di deoxyt hymidine is synt hesi zed by the
proocedure T .Jet al., J. Med. Chem 30, 1270 (1987). The
conpound 2 i (2(R - hydroxy-1(S) -

i ndanyl) - ' -(S)-hydroxy-5-(1 -(4-(3-pyridyl nethyl)

2(S)-N -( 9 wa-4lo] - pi perazinyl)) - pent aneani de, or

phat maceu |caIIy acceptable salt thergpf. L-697,661 or '661' is 3-([4,7-
dichloro- 1 , -yl)nethyl = ami no) - 5- et hyl - et hyl - 6- et hyl -

pyridin-2(1H) -one; L-696,229 is 3-[2- (1, 3-benzoxazol - 2]\§) - et hyl ] - 5-

et hyl - 6- met hyl - pyri dign- 2( 1Hone. THR synt Resi s L-698661 and L-
696, 229 is described In EPCfﬁ84071 and EPO 462800, botﬂgherein

i ncor porated by reference. Preferred q%binations are
si mul t aneous, intermttent, or alternating treatnments of L-743,726
with or without an inhibitor of HV 15 protease. An optional third
conponent ‘in the confji fationjis a « nucl gogide inhibitor of HV reverse
transcri pt ase, such AZT, ddC or ddl ] A preferred inhibitor of H'V
protease is L-735,52 Q her pre erred“thibitors of HV reverse
transcriptase include L-697,861. Theseltonbi atloqg,nay have
synergistic effects oh limting the spread oleIV referred
conbi nati ons i ncl ude e followng: (1) L-7 3,726
- _
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with L- 7:385_ CEMEMT'SHEE'b'haI |y any of L-697,661, AZT, ddl or -ddC (2)
L-743,72¢6 and any of LC-©op7} 661, AZT, ddl or ddC Phar maceutically
accept abje] s@ @gwn‘,??ese conbi nations are al so i ncl uded. 25

EXAMPLE (+ - ‘

4- (1,1, a - Tr1 TTuororeshyl )[- 4- (1- but en- 4-yl ) - 6- chl or o- 1, 4- di hydr o-

2H 3. 1- gxazin-2-one: ({Conpound 15) 330_ Step A _

N- (4- chl or ophenyl ) - ZZ=drrret hyl pr opanam de To a 5L 3
necked round bottoned flask with an overhead stirr was added
4-chloroaniline (12%57 g, lwnole), 200 mppof wn CHGIBerr], and 1200 ni
of saturated aqueoué"Na[err]CCIerr] Sol uti §H. An® ition funnel was

attached to the flask and charged with 2, 2-
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P&%—%ﬁwrf e oyl chloride (129 nlL, 1.05 nole). The acid
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chl ori de was added fr pw se to the vigorously stirred m xture over |h.
The _ r It'QrQ;JANxW% e s stirred at anbient tenperature for an

addi ti onal 23h. _Sone-df |t he product separated fromthe m xture as
white cryst —These crystals were collected by filtration. The filtrate

was:transfefred . ——+o-a~SEparatory fuppel and the |ayers were separated.

The chloroform | ayer was washed with water and brine. Drying

(MgSg err]), filtration, and renoval of the solven}& n vacuo gave
addi tional product® The t@o rtions proguct we,g conbi ned and
recrystallized fromboiling - QAc- hexanes to give 5.6 g of

N- (4- chl orophenyl) - 2, 2- di et hyl propanani de as a g_’{ e crystalline
solid. Step B: 1- (2- ami no-5-chl orophenyl )-2, 2, 2=t ri fl uor oet hanone

To an oven dried, 3L, 3 necked round bottoned flask with
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5 an overhead stirrer, argon inlet, and a 500 nL oven-dried addition
funnel was added N-(4 chlorophenyl) 2, 2-di met hyl propanam de (100 g,
472 .nmol ) and pahy 4 —Fha s sol ution was cooled in an ice bath to
O[err] C and t]Rea0N ' was charged with n-butyllithium (387 nL

: 968 mol ). The n-butyllithium solution
was _added drnp e sol utd g sJowy over |h, maintaining
t he tenperat g The resulting solution was aged at O[err]C
for 1h an orange precipitate forned To this m xture
was added ethyl 1.1 1- tr|fluoroacetate (115 nlL, 968 , dropw se
over | h. The resultlng clear sol ution was ,aged am addi é?nal 30 mn.

The reaction was quenched with 5% aqueousoH | . e m X e was di |l uted
with 1L of Et OAc and the |ayers were sepag'at ed. »The or §j&hi ¢ phase was
washed with brine, dried (MySq err]), filRerled and contgtrat ed in
vacuo, to give 160 g of a yellow oil. Thi terial was.suspended in

1L of 3N agueous HCl and the sol ution was ®h ated At reflux for 24h. 30
The cool ed solution was diluted with 1L og OA¢, and the m xture was
made basic with concentrated NH err] OH. T&® Iaygkb wer gxseparated and
t he organi ¢ phase was washed with brine, grijd SOerr]), filtered,
concentrated in vacuo, and chronat ographe 1.% kg of silica gel

usi ng 15% Et OAc i n hexane as eluant. The Shro raphed materi al
- :n
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-42 - was r
pure 1:(2- a
yel | ow cryst af s
(br s, 2H), 6.69 (

(d;, 1H J=2.4 Hz).

-trifluoro-5-hexen

dried 3 necked, rogind bottoned fl ask

addi ti on funnel an
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boi ling hexane to give 57 g (54% of
-2,2,2-trifluoroethanone as bright
[err]H NVR (CDCl[err]): [err] 6.46
, 7.32 (dd, 1H, J=2.4, 9.2 Hz), 7.70
/-) 2-(2-Am no-5-chl orophenyl)- 1,1,1
2- ol To a 300 nL oven

10 wit+h6a stirring bar, argon inlet, -
er :



was added magnesium (turnings, 3.03 g, 125 mmol) and dry THF (75 m.) .
To this well X hup s added 4-brono- 1-butene (12.0 m.,
118,21 nmol R§ L&Q lEﬁ‘rf?ﬁ'ﬂEg to maintain a gentle reflux. Wen t he
addition wag donplete, the fkture was aged 30 nmin then cooled to 15
O[err]Cin dn i c20hANIMo this well stirred solution was added a sol ution
of . 1- (34-gm no- 5- chl or ophenyl ) - 2, 2, 33t Li fl uor oet hanone (5.00 g, 22.36
mol ) in THH ( n), dropwi s¢ over 30 nmin. The cooling bath was

allowed to gxpire _and the mxiure was stirred 20 h at anbi ent

tenperature. The reaction was diluted with Et OAc and 10%aqueous 20 citric
acid. This mxture was stirred for 4 h. The | ayers were |© separated and
t he organi ¢ phase wg washed®wi t h Bqueoyy NaHEY err k3 and % brine. Drying

(MgS™), filtration, renoval of t he sol vent in vacuo, 2and

chromat ogr aphy on 300g of silica gel using 15% EtQAc in egane as

el uant gave 4.80 g of (+/-) 2- (2 am no- 5- chl orophenyl) 1,1,1- 25
trifluoro-5 hexen-2-o0ls as a eIIows.olld Step D (+/-) '
4-(1,1,1,-tTifluorongthyl)- (1b -Ichi or

1, 4-di hydro- 2H 3. 1 gHenzoxazpn- 2- 0 Tol® 200 nL round
bottonmed flask with stirrikng bar nd a refl ux condenser

was added (+/-) 2-(2-Am no-

ol sz N
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chl or ophen
carbonyl di i

O
O
1

5- hexen-2-ol (4.80 g, 17.16 nnDI) 1,1 -
MA@EMENBSHEE@ 85.81 mmol) and dry THF (75 niL). Thi s
C for

18h. The cool ed reacti on m xture
was di |l ut ed

@ashed with Herr]O (3X 200 nL) and brine
(250 nl). ji ljtration, renoval of the solvent in
-43 - , 1 by recjyﬁgalllzatlon from boi |l i ng Et OAc- hexane
gave 3. 229 of (+/ ) 4-(141,1 ,-trifluoronethyl)-4(1
- but en- 4-yl t dihydro-2FL3,1-benzoxazin-2-one as a white
crystalline solid, np: 165- ' Q '
3
& & £ |8
5
a

’ "
10

*
< s
-t b -t b N =
D o0 0
15 %S ng N \’3
[} » g
b
5 ] O
20
s 5 b s
8 8 8 \gf}
=3 =1 8 ©
b3 (=] (=] .
= - ='
25 = = =
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166[err]C [err] H-NMR(CDCl Lerr]) - [err] 1.99 (m 1H), 2.09-2.40 (m 3H),
5.00 (d, 1H, H’[AAGWFN}SS&EH{M 1H, J=1.4, 7.9), 5.78 (m 1H), 6.85

(d, 1H, J=8. 6| ey 721 ~{br~y, {1H), 7.35 (dd, 1H J=2.2, 8.6 Hz), 9.63
(br's, 1H). EXAMPLE 2 10  (+/-)

6- Chl or o- 4- et hyny] - - €0 MLBPT £ 1ludr omet hyl ) - 1, 4- di hydr o- 2H 3, 1-

benzoxazi n- 2- one- npound..26) Step A

2- (2-am no-5-chl o ophenyl) 1, 1 1-tri fl uor-0fP=but yn-2-ol 15 A
500 m 3-neck rou ottomftask—f+rtted with an addition funnel , argon

inlet, stirring bar and di g| t al t her nronet er was char ged t Wi t E ?It gén%/L
o en cni
e e T pundE iy b Wy m e
chl or opheny| ) - 22symametsi¢ Icﬁﬂm and ay ecew’, oxgept2ghen specificallyamted, ®0 THF
was conpl et ed afaoematés,rraoeﬁﬁ@ nﬁganemrtdﬁeigfuggraagllaalﬁs&réom'éﬁ &r ] C oom
enper atur g ThEVAHRRES ea : &ﬂ‘*aﬁ&m&‘sfa Jhe Tncltighd i o6e pesent
dr opwi se addi ti Bﬁ’e&l’loﬂat wmmmmMpassd&)smpuml dsorhees
m.). Ethyl acetei e-)edptﬁmtls@mei-@bf fixeures thefeofs of 10%citric acid,

When any variable (e.g., R) occurs more than one time in
any constituent or in formula I, its definition on each occurrence is
independent of its definition at every other occurrence. Also,
combinations of substituents and/or variables are permissible only if

- such combinations result in stable compounds.

As used herein except where noted, "alkyl" is intended to
include both branched- and straight-chain saturated aliphatic
hydrocarbon groups having the specified number of carbon atoms:
“alkenyl" is intended to cover both branched- and straight chain alkyl
groups with at least one carbon-carbon douible bond; “alkynyl" is
intended to cover both branched- and straight chain alkyl groups with at
least one carbon-carbon triple bond. "Halogen" or "halo" as used -
herein, means fluoro, chloro, bromo and iodo..

- As.used herein, with exceptions as noted, "aryl" is intended
to mean phenyl, naphthyl, tetrahydronaphthyl, blphenyl phenanthryl
anthryl or acenaphthyl.

" . The term heterocycle or heterocyclic, as used herein except
where noted, represents a stable 5- to 7-membered monocyclic or stable
8- to 11-membered bicyclic heterocyclic ring which is either saturated,
partially unsaturated or unsaturated, and which consists of carbon atoms
and from one to four heteroatoms selected from the group consisting of
N, O and S, and wherein the nitrogen and sulfur heteroatoms may
optionally be oxidized, and including any bicyclic group in which any of
the above-defined heterocyclic rings is fused to a benzene ring. The
heterocyclic ring may be attached at any heteroatom or carbon atom:
which results in the creation of a stable structure. Examples of such
heterocyclic elements include piperidinyl, piperazinyl, 2-oxopiper-
.azinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-0oxoazepinyl, azepinyl,
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©20.0 mol

25 saturated sodi u,‘-.
product after dryifr
sol vent .
acetate

dlhydro 2H 3, 1 behzoxazi n- 2- one’

Mat er and brine afforded 8.5 g crude
ifate,

filtration, and evaporation of
prmat ogr aphy usi ng 15- 20% et hyl
am no- 5-chl orophenyl)- 1,1, 1-
fown oil, 75%yield). 30

Step B:
y i fl uoronethyl)-1, 4-

2- (2-am no-5-chl orophenyl)- 1717~

In 225 nL THF) was treated

-20- A THF sol ution of
trifluoro-3-butyn-2-ol (5.0 g
with 1,1 -carbonyl diim dazol e

(13.0 g, 80.0 'pyrolyl 4-pipéti@enyl) pytré¥idinyl, pyrazolyl, pyrazolidinyl,
imidazolyl, imidazolinyl, imidazolidinyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl,

isoxazolidinyl, morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl,

benzoxazolyl, furyl, tetrahydrofuryl, benzofuranyl, tetrahydropyranyl,

The compounds of the present invention can be synthesized

quinuclidinyl, isothiazolidinyl, indolyl, quinolinyl, isoquinolinyl,
benzimidazolyl, thiadiazoyl, benzopyranyl, benzothiazolyl,
thienyl, benzothienyl, thiamorpholinyl, thiamorpholinyl sulfoxide,
1o thiamorpholinyl sulfone, and oxadiazolyl.
by the following methods.
15
20
25
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- 44 - bath at 60C for 17 h. The THF was renoved in vacuo, the

resi due -5 Rt & acetate then washed wwth 10%citric acid,

sodi_.um bi and brine before drying over sodium sul fate.

Following filgrg bt i on in vacuo the crude product was 5

- isolated (3.6}g zed fromethyl acetate : hexane. The
product (+/-)1{6 -4-(1,1,1 -trifluoronethyl)- 1, 4-

di hydr o- 2H 3, }- Ibe azi-A~2-0he| was i sol a2dd- as a white crystalline

solid (3.22 9; 58.4% yield): np{226-227C. - [err]HNWR (CDCl[err] + trace

DVSO): [err] . 0. (d, J=3.3 Hz, 1H), 7.35 (m - 1H), 7.51 (s,

10 1H), 10.66 (s, 1H). ’ EXAMPLE 3 15

(+/-) 6-Chloro-4-(1,1,1 -trifl uoronetﬁ'%%‘{&(l-pyrrol idinyl))-1-

propynyl]-1, 4-di hydro- 2H 3. g benzoxazi n- 2- one ( Conpound 7)gj

A di oxane solution of (+/-)|6-chloro-4-ethynyl-4-(1,1,1-

O

trifluoromethyl)-1,4-dihy H 3, 1 phailcy?¢hlbride 2- one (15 0. 544
5
methylemliI chggde
aqueous NayCO4
NH; | : HN\¢O
1
10
Y
' o 2
1. 2 eq. n-BuLi/THF/0°C  Cl CF
15 A
2. CF3COOE0°C S NH,
"~ 3. 3N HCl/reflux
| 3
20 _ |
~ R-MgBr o FsG R
THF/O°C to RT
| NHy
§ 2 | . 4
1,1-carbonyidimidazole FsC R
THF/50°C \©\)<i
30 o ﬁ o
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mol ) ,

mg, 0.681 mml ),
chloride (20.5

an oil

into 2N HCl ang
neutralized wt

pyrroli

bat h f o

m} 0. 626 nmol ), paraf ormal dehyde (20.5 20

1 [err]L, 0.544 mmol) and copper (I)

3.5 m dioxane) was heated to 50C . in
P h. The reaction m xture was guenched
hyl acetate. The aqueous | ayer was

h solid potassiunmcarbonate and extracted with 25 ethyl

acetate (3x). The—corbi-hed—axtralts wer e ~d&hed with water and bri ne
before drying over sodiumsulfate to afford 140 ng crude product.
Chr omat ogr aphic purification on silica gel and recrystallization from

et hyl

acetate :

hexane affncthdegntiesss of thelerlzbkaings ofthe séyeafo 4-(1 1,1

“tri 1 uor omet hy@,,fgg@ﬁgggﬁégﬂ,};gta%Wlﬁmﬁ%ﬁ

1, 4- di hydr o- 2H
161[err] C (dec)
(m

8.

54 Hz,

5
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ste]p) S@eaSc]nemeds andm oﬁ. 68-2. 71
aﬁ?:hlcﬁ'oahiﬁne # with, ié%g. pivhloyl- cﬂfoﬁd@ to]ﬁv%- 19,

Other&_iess px‘efe le ammo rotec g groups include t-butoxy-
carbonyl acetate or isovaleroyl groups. About 2 equivalents of an
alkyllithium are then reacted with 2, preferably n-butyl lithium. No
other organo metallic compounds are suitable for this metalation step.
Subsequently, reaction with CF3COOEt followed by quenching gives 3.

The synthesis of the tertiary carbinol 4 follows, by
Grignard addition at the ketone of 3. The Grignard reagent must be a
salt of a divalent cation, e.g. Mg+t or Znt+. Monovalent cations are
found unsuitable, such as Lit or Na¥. Suitable solvents include but are
not limited to THF or ether. A wide range of temperature conditions

.are allowed between about 0°C and about room temperature.

Ring closure to produce the compounds of the present
invention 3 is accomplished with condensing agents such as 1,1'-
carbonyldiimidazole, phosgene, dimethylcarbonate, diphenylcarbonate,
or di-(paranitrophenyl)carbonate. Cyclization can be accomplished with
any of these compounds, as well as a wide variety of others.

A specific instance of Scheme I is provided in Scheme IA.
It charts the synthesis of L-741,211, whichis a racemate of Compound
37.2, as further provnded in Example 6.

Cl C|
t-BuCOCI
NaOH/H, o

NH, CHClg NH

O ;
(100%) j'\



- 45 - (+/-) 6-Chloro-4-(2-cyanophenyl)ethynyl 4-(1,1,1

-trifluoronethyl)- 2H 3, 1- benzoxazi n- 2- one ( Conpound 2)
A sol ution of 6-Chl %{ﬁ}i&tm‘i@wﬂlﬂﬁﬁﬁfl 1,1-trifluoro-

met hyl ) - 1, 4-di hydr ¢- 2H 3, 1- benzoxagi p-2-one (138 ng, 0.5 nmmol) in 3 5 mL
of dry THF was sti rreld 20 JABN 1 C.{ To this solution was -added 0.4 m_
(1.0 mmol) of n-buttyltlithium 2.5 M{n hexane. The ani on was aged for
10 minutes at -78[grr[Cthen 1 nL of {ZnCl[enr] (1 Min ether) solution '
was added. The reacu‘o.n._m.u_u.r_e—wa-s-.L' ] | lowed to stir at -78[err]C for 15

m nutes, the ice bath was renoved and the m xture slowy warned to 10
O[err]C over 30 mn. To the reaction m xture was added a sol ution of 2-

i odobenzonitrile (149 ny, b.3BBUMMTHFi n 2 ni THF, fol | ovg
tetraki s(triphenyl phosphi ne)pgdgd.agegh0) (56 nouClO.
reaction was allowed to warmto r.t. and conti nued
hours. The:reaction m xture was quenched wth 10

. 2. EtOOCCF4/0°c NH,
3. 3N HCI refiux |
(60%) A
10
| y
1. EtMgBH/THF cl. € 7
[>—==sechh - OH
s 2. AH.SWRT NH
(73-74%)  °
20
1,1-CDVTHF
(89%)
25

(L-741,211)

30



5 extracted with 2x200.n. Et OAc_and the conbl ned extracts were washed

with H20, brine anﬁ?’i@ﬁqd‘ }Z(:;ﬂ; W
give 195 ng of an pi} - Mas ]
(20% Et OAc i n hexahe; to afford 6

.sfq err]. The sol vent was renmoved to
st ashed chr omat ogr aphed on silica gel
of the unreacted 20 starting

mat eri al and 35 ny; of 2 d&b‘dﬁ%dﬂpr!oduct. The latter was triturated
with ether to yield 25 nu.of..(+/-) 8- Chl oro-4- (2-
cyanophenyl ) et hynyi - 4- (1 1,1 -trifl Lforornatmyl-)- .1, 4- di hydr o- 2H 3, 1-

benzoxazi n- 2- one. np-—245—-246C~-FAB..
[err] 6.82-6.85 (d, J=8.5 Hz, 7.40-7.44 (dd, J=2.1, 25

(CDCl[err]):

M5 MEl= 377 m e. [err]H NMR

- 8.5 Hz, 1H); 7.56-7.79 (m 5H);-8.00
Wi TSy S (Sgﬂ&t&u

EXAMPLE 4

4-(1-Chl oro-1,1-di fl uoronethyl)-4-(2-
1, 4-di hydr o- 2H-3 1- benzoxazi n- %_-Ene
1- (2- am no- 5- chl or opheny! oi2- cQIFoNL2. 2- di f Wﬁ@
To an oven grled 300 m., 3 Lone

magnetic stirring bar, argon

phenyl et hynyl ) - 6-chl oro- 30
Conmpound 5) Step A

7

nd bot - Wth a

nd a 100 nL oven dried addi ti on

funnel was added N-(4-chl or ophé&fy ﬂ 3 di m2: kphaP)Pd/Cul/

10

15

20

25

30

~ 2-jodocyanobenzene

|

o

Scheme II provides one method for derivatizing acetylene
substitutions at the 4-position of the benzoxazine nucleus. By way of
illustration, Compound 6 is metalized, then a zinc salt is added. ln the
Heck reaction the catalyst tetrakis (triphenylphosphine)palladium(0)
complexed with Cul is employed to give 7.

SCHEME I

Pyrrolidine,
paraformaldehyde

.5_ Cul R




- 46 - pr
sol ution Wa
was _char ged

7.2 mmol) and dry THF (100 nL). This

i - bath to O[err]C and the addition funnel
th n- butylllthlun1(38.7 m. of a 2.5 Msolution in
hexanes, 96.8 mzq]))JANTﬁW n-jbyt yl I'i t hi um sol uti on was added dropw se to
t he am de splbtion slowy r 1h, naintaining the tenperature bel ow
+5[err] C. The - TeSUrting solutyon was aged at O[err]C for 1h during
whi ch time an ofange . precipate fornegs _To this mxture was added

ethyl 1-chloro-1,1- di fl uor oacetate (10.2 nmiL, 96.8 mmol), dropw se over’
15 min. The " :

* Scheme {1 illustrates substitution of a 4-acetylene group
with an N-containing heterocycle. The Mannich reaction involves a
condensation reaction of formaldehyde with the heterocycle, e.g.
pyrrolidine. Substitution on the terminal carbon follows in the presence

of Cul as catalyst.
10
15
20
1. Chromatography on
Silica Gel N
2. K;,CO4/H,0O/2-propanol
25 ' '
: Scheme IV illustrates the resolution of optical isomers of
30

the compounds of Formula I or Formula II. In this example, (-)
camphanic acid is the resolving agent. A wide variety of other
resolving agents are suitable, including O-methyl mandelic acid chloride

or Mosher's reagent. It is apparent to the skilled artison how to
separate such isomers.



} additional 30 nmin. The reaction

Yy

resulting clear sofuti
was quenched with WW%

e mxture was diluted wth 1L of
Et OAc and the | ayefs{were separatdd:}] The organi c phase was washed W th
brine, dried (MySQ e} r]2)%JfNN 1997ed gnd concentrated in vacuo, to give
160 g of a yellow oi This materijal{ was suspended in 200 nL of 3N
Fotiom was heafed at reflux for 24h. The cooled 5

aqueous HCl and t-h
solution was diluted with 500 nl. of FtOAc.ggd the m xture was nmade
basic with concentrated NH err]OH The |ayers were separated and the
organi ¢ phase was washed with brine, dried (NgSCIerr]), filtered,

concentrated in vacuo, an 3 of -silic si ng
15% Et OAc in heirgﬁi s el gg@%glﬁﬁgﬁ)%}?ﬁ%ﬁ%& f%&?éﬁ?&?ﬁﬂgono
recrystallized indherisalation:of Li743 SeofSoheme IVA2aadi no- 5-
chl orophenyl ) -2 ]@6’, 2-di fl uor oet hanone as bright yellow crystals,
np: 55-56[err]C. [err]H NVR (CDCl[err]): [err] 6.43 (br s, 2H), 6.69 (d,
1H, J=9.0 g Hz), 7.31 (dd, 1H, J=2.4, 9.0 Hz), 7.80 (d, 1H, J=2.4 Hz).

25 Step B: (+/-) 2-(2-ani no- 5>IOHEMBHIMA/| ) 4- phenyl - 1-chl oro-1, 1-
di f1 uor o- 3- but yn- 2- ol To a 100 nL, 3 necked, oven dried
round bottoned fl ask, wWith a stirrgng bar, argon inlet, reflux

condenser, and a septum was

H
10 Cl FsC 4 (-)-Camphanyl chioride
i 4-DMAP/Et3N/CHClg
N
N © i
(L-741,211)
15 ,
20
Crystallization from
" Hexane -
(90% recovery)

25

30



30 added ethynyl benzene (2. 13 20.83 mmol ), dry THF (50 nlL) and
et hyl magnesi um

] a 3.0Msolution in ether). This
m xture was aged Wﬁﬂ@wm erature then a solution of 1-(2-
am no- 5- chl or ophgnyl ) - 2- chl oro- 2} 23di f | uor oet hanone (1.00 g, 4.17
mol) in THFE (6 nL)| waP AN {hla syringe, The resulting orange-
red.sol ution was |[stlirred tenperature for 21.5h. The reaction

-47- was enched by additign of 1N4iCl (50 ni) then diluted with

Et OAc. The s de basic with concentrated NH err] OH
and the | ayers were separated. The organi c phase was washed with water
and ‘ ' -

)
n-BuOH/IN HCIB0°C
10
o
15 . ’
-
TR N
B i
N
N" "o
20
L-743,726
Compound 37.2
25

" 30



brine. Drying ( e i rtrenoval of the sol vent in vacuo, 5 and
chr omat ogr aphy : offh\&g AQQMENPS&BP% 20% Et CAc i n hexane as el uant gave

1.02 g of (+/-).4-(12-am no- 5- chl or bphenyl ) - 4-phenyl -1 -chl or o-
1, 1-di f 1 uor o- 3- byt yn- 2 mIANLIBh off white solid. [err]H NVR (CDCl[err]):

[err] 4.4% (Jory s, 2H), 5.101(kr s, 1H), 6.65 (d, IH J=8.5 Hz), 7.15
(dd, 1H, 10 J=2. 5 Hz), 7.38 (m 3H), 7.55 (m 2H), 7.70 (d, J=2.4 Hz).
Step C (+/-) B-(1-Chlora-11-dif | uorampghyl) - 4-(2-phenyl - '

et hynyl )-6-chloro- 1.4-di hydro-2H 3. 1 -benzoxazin -2-one

To a 100 m round bottomed flask with a stirring bar, 15 reflux condenser,
and an argon inlet was added (+/-) 2-(2-a085; .

chl orophenyl ) - 4- phenyl - 1-chl oro- 1, 1-di utyn-2-ol (0.81 g,

2.37 mol ), dry THF (25 nL), and 1,1'-carbonyl diimdazole (1.919 g,

11.84 mmol ). This sol uti @ wa ated_at rrhbé@§22§§g25The cool ed
reaction mxture ma§>d+<%ted-§zE§—E} E&aslg NEPCLEEE
Herr]O ang brine.” Drying (MgSH), flltrathyon, and renoval t he

solvent in vacuo gave 890 ng of an oil. This material was (42%)

chr omat ogr aphed on 80 g of silica gel using 20% Et OAc i n hexane as

el uant. The chromat ograph terial recrystal li.zed fro oiling
Et OAc- hexanes to give 507&_%{,55l ; /faw De 1§ Piqlaj!?'ém)'og@qnwm
_ accordance with published procedures, e.g. C. E. Hudson et al., J. Am.

- Chem. Soc. 94, 1158 (1972) and W. Schoberth et al., Synthesis, 703
10 (1972). '

The compounds of this invention are useful in the _
preparation and execution of screening assays for antiviral compounds.
For example, the compounds of this invention are useful for isolating
enzyme mutants, which are excellent screening tools for more powerful
antiviral compounds. Furthermore, the compounds of this invention are
useful in establishing or determining the Binding site of other antivirals
to HIV reverse transcriptase, e.g., by competitive inhibition. Thus the
compounds of this invention are commercial products to be sold for
these purposes. .

The compounds of thie present inventions are useful in the
inhibition of HIV reverse transcriptase, the prevention or treatment of
infection by human immunodeficiency virus (HIV) and the treatment of
consequent pathological conditions such as AIDS. Treating AIDS or
preventing or treating infection by HIV is defined as including, but not -
limited to, treating a wide range of states of HIV infection: AIDS, ARC
(AIDS related complex), both symptomatic and asymptomatic, and
actual or potential exposure.to HIV. For example, the compounds of
this invention are useful in treating infection by HIV after suspected past

- exposure to HIV by e.g., blood transfusion, exchange of body fluids,
bites, accidental needle stick, or exposure to patient blood during
surgery. :

15

20

25

30

The particular advantage of the compounds of this
invention is their potent inhibition against HIV reverse transcriptase
rendered resistant to other antivirals, such as L-697,661, which is 3-
([(4,7-dichloro-1,3-benzoxazol-2-yl)methyl]-amino)-5-ethyl-6-methyl-



d|fluoronethyl) 4 2-.' | -6-chloro- 1, 4-di hydro-2H3, 1-

[err] 6.89 (d 1" .
1H), 9.19 (brs,

6- Chl or o- 4- phenyljet hym JANt’?'?"H
benzoxazi n- 2- one-ﬁ:- rg.ao A

- 48 -
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HI. EXAVPLE 5

joforret hyl - 1, 4- di hydr o- 2H 3, 1-

-29.

pyridin-2(1H)-one; or L-696,229, which is 3-[2-(1,3-benzoxazol-2-
yDethyl]-5-ethyl-6-methyl-pyridin-2(1H)-one; or AZT.

For these purposes, the compounds of the present invention
may be administered orally, parenterally (including subcutaneous
injections, intravenous, intramuscular, intrasternal injection or infusion

techniques), by inhalation spray, or rectally, in dosage unit formulations

containing conventional non-toxic pharmaceutically-acceptable carriers,
adjuvants and vehicles.

Thus, in accordance with the present invention there is

. further provided a method of treating and a pharmaceutical composition

for treating HIV infection and AIDS. The treatment involves
administering to a patient in need of such treatment a pharmaceutical
composition comprising a pharmaceutical carrier and a therapeutically-

- effective amount of a compound of the present invention.

These pharmaceutical compositions may be in the form of
orally-administrable suspensions or tablets; nasal sprays; sterile
injectable preparations, for example, as sterile injectable aqueous or
oleagenous suspensions or suppositories.

When administered orally as a suspension, these |
compositions are prepared according to techniques well-known in the
art of pharmaceutical formulation and may contain microcrystalline
cellulose for imparting bulk, alginic acid or sodium alginate as a
suspending agent, methylcellulose as a viscosity enhancer, and
sweeteners/flavoring agents known in the art. As immediate release
tablets, these compositions may contain microcrystalline cellulose,

“dicalcium phosphate, starch, magnesium stearate and lactose and/or

other excipients, binders, extenders, disintegrants, diluents and
lubricants known in the art.

When administered by nasal aerosol-or inhalation, these
compositions are prepared according to techniques well-known in the
art of pharmaceutical formulation and may be prepared as solutions in
saline, employing benzyl alcohol or other suitable preservatives,
absorption promoters to enhance bioavailability, fluorocarbons, and/or
other solubilizing or dispersing agents known in the art.

HEKEE, np: 154-1550C. [err]H NMR (CDCl[err]):
B5§7.48 (m 4H),  7.56 (m2H), 7.64 (br s,

(-)



Step A 2-(2-
but yn- 2- ol
from4. 83

sol uti on of

HEF‘I" |)-4-phenyl- 1,1,1 -trlfluoro 3-

I.tlon of lithio phenylacetyllde pr epar ed
rne (0.044 nol) and 17.2 nL of a 2.5 N
‘hexane (0.043 nol) in 50 nL of THF at
) 1.4 g of magnesi um brom de etherate
(0.044 nol) over}5 m nut es. e mxture was allowed to warmto
-20[err] C and stirring under ar gon wagg continued for 30 minutes. The
m xture was then cooled to -60C,and a soI ution containing 2.5 g (0.011
mol ) of 1-(2-am no-5- chloro)-2,2,2-trifluoronethyl et hanone,
previously conpl exed with_an . .equi vaI ent (2.8 g, 0.011 m)l) of
magnesi um broni de et her at $b¢ injestable solutiops origuspersionsimay, berfermulated on

i xlt u& et vvag al | apeerding 36 known 4ft] asig suitable nonctoRid) pareierally bei ng o o
satur at ed agﬁééﬁ&%ﬁﬂk  Eilacif O 3plVebts, huth %tw%%?’@ﬁeﬁ@ skl o °
was extract ed wiRinger' &SQMQ!I_OI‘ 1sotoxporsodunn clﬂondnysphmonaror suitable nbi ned

organi c phales g rmg andsui{fe' age 'ﬁﬂ:wwéte%%ﬁ?eﬁ%@ of
t he dryi ng agent_.and Lvent s

| ef a\%g h
chr omat ogr aphed 06 qui}lgﬁlgg&mh%‘i‘%m‘ﬁé‘ or &E@J{‘ﬁ%'n A iawaqs?exaas to
afford 2.5 g of mclpﬂmmlmcncldal or o-

When rectally administered in the form of suppositories,
these compositions may be prepared by mixing the drug with a suitable
non-irritating excipient, such as cocoa butter, synthetic glyceride esters
or polyethylene glycols, which are solid at ordinary temperatures, but
liquidify and/or dissolve in the rectal cavity to release the drug.

The compounds of this invention can be administered orally
to humans in a dosage range.of 1 to 100 mg/kg body weight in divided

~doses. One preferred dosage range is 0.1 to 10 mg/kg body weight
orally in divided doses. Another preferréd dosage range is 0.1 to 20
mg/kg body weight orally in divided doses. For combination therapy
with nucleoside analogs, a preferred dosage range is 0.1 to 20 mg/kg
body weight for the compounds of this invention administered orally in
divided doses, and 50 mg to 5 g/kg body weight for nucleoside analogs

- administered orally in divided doses. It will be understood, however,
that the specific dose level and frequency of dosage for any particular
patient may be varied and will depend upon a variety of factors
including the activity of the specific compound employed, the metabolic
stability and length of action of that compound, the age, body weight,
general health, sex, diet, mode and time of administration, rate of

_ excretion, drug combination, the severity of the particular condmon,
and the host undergoing therapy.

The present invention is also directed to combinations of
the HIV reverse transcriptase inhibitor compounds with one or more
agents useful in the treatment of AIDS. For example, the compounds of
this invention may be effectively administered, whether at periods of
pre-exposure and/or post-exposure, in combination with effective

f ‘phenyl acety
1 nt boty UANCRETIMYi .
-78[err]C, was treated wi th
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| 3- butyn-2-ol .

(Gainesville, GA)

phenyl) - 4- phenyt EWSB [err]HHNWMR (CDCl[err]):
[err] 4. 63N Il = (d, J=8.5 Hz, 1H), 7.15 (d, J= 2 Hz, 1H),
7.17 (d, =2 Hz, 1H), 7.3p-Y.44 (m 3H), 7.53-7.56 (m 2H), 7.66 (d,
J=2" Hz, 1H) .| FAR JANIWHT ={3P6 nfe. 25 Step B: 0
6- Chl or o- 4- phenyljet hynyl - 4-trifl.dior onet hyl - '
1, 4-di hydr o- 2H{3. T -benzoxazi n- 24one ( Conpound 12) A
"solution of 2-(R-ampno-5-chlorephenyl)-4-phenyl- 1,1,1 -
trifluoro-3-butyn-2-ol (2.0 g, 6.1 pmol) "and 11.0 g (12.0 mmwl) of 30 -
1,1 -carbonyldiimdazole in 300 nL of dry THF was stirred under argon
at S55[err]C for 24 hours. The solvent was renoved on a rotar . _
evapor at or and ameuntssofithe ABDS autivirals,immunomeadulatoes, anttinfestives, or
and 400 ni of V*@dc@inesTbﬁcﬁﬁ!ﬁiése"ﬁrtﬁeq’Bﬂaﬁvigg‘i’aﬁl@ the aqueous
extracted once nore with ether. The conbi ned et her extracts were
washed with 2 x 200 mL 10%citric acid and then with brine before
- TABLE
ANTIVIRALS
Drug Name Manufacturer Indijcation
AL-721 Ethigen ARC, PGL
lo (Los Angeles, CA) HIV positive, AIDS
| Recombinant Human Triton Biosciences AIDS, Kaposi's
Interferon Beta (Almeda, CA) sarcoma, ARC
Acemannan Carrington Labs ARC (See also
13 (Irving, TX) immunomodulators)
Cytovene Syntex sight thréatening CMV
20 Ganciclovir (Palo Alto, CA) peripheral CMV
retinitis
d4T Bristol-Myers AIDS, ARC
~ Didehydrodeoxy- (New York, NY) '
25 thymidine
ddl - Bristol-Myers AIDS, ARC
Dideoxyinosine (New York, NY)
30 EL10 Elan Corp, PLC HIV infection
' (See also

immunomodulators)



-49- dryi ngrover-MgSQ4.Remmyal of the drying ‘agent and sol vent

provi ded 1.5 ;ﬁﬁ r%ﬁNTtﬁﬁEﬂ]Ude title conpound as an oil.
Trituration with ether=trexarq gf forded 875 ng of ()

6- chl or o- 4- phenyl e} hy
trifluoronethyl-1,@4-di ?y%ﬁész% 1- Benzoxazin-2-one as a white solid,
partial nelt at 137['e++}—ectear. ati 147[err]C [err]HNVR (CDCl[err]): [err]

6.92 (d, J=8" Hz, 1H), 7.30-7.49 (m 4B)p,. 7.58-7.65 (m 3H), 8.99 (s,
1H) . Step C

6- Chl or 0- 1- (1S) - canphanoyl - 4- phenyl et hynyl -4-trifluoro- 10

nmet hyl - 1. 4-di hydr o- 2H 3, 1- benzoxazi n- 2- one To a solution

containing () 6-chloro-4-phenyl et hynyl - 4-.
trifluoromet hyl DrugNameir o- 2H 3, 1- MgMgm_gZ one ( 2.]ndication.

mol ), 4-di met hyp r|d|ne(01 and ni c

acid chl oride ( ﬁ@‘“ 55 mmol ) |?’§g§ ry 15 a‘?W&?%Wthﬁy

stirred undgr ai’é’&# ﬁ noformate hat h u%léd infection, other CMV
(_Westborough, MA)  infections

Dideoxycytidine; Hoffman-La Roche AIDS, ARC
- ddC (Nutley, NJ)
10 Novapren Novaferon Labs, Inc.  HIV inhibitor
' (Akron, OH) '
Diapren, Inc.
(Roseville, MN,
15 marketer)
Peptide T Peninsula Labs” AIDS
Octapeptide " (Belmont, CA)
Sequence
20 Zidovudine; AZT Burroughs Wellcome  AIDS, adv, ARC
: (Rsch. Triangle Park, pediatric AIDS,
NO) . Kaposi's sarcoma,
asymiptomatic HIV
»s - ~ infection, less severe
- HIV disease,
neurological
involvement, in
combination with

30 o _ | therapies.



triethylamne (2.2
t he reacti on was

?V

| [jowe

reacti on was conplfefe 2)

pn |
CHCI[err]), the sl tlog‘fﬁt?qw

washed twice withf1
(MSAH) the sol vent_was renoved onja rotary evaporator and the
resi de was subjected to TTos
There was obtai ned 575 ng of diastereoner |

(e o ST o]

hen with brine.

The cooling bath was renoved
at room tenperature.
ygerf chromat ography (Si 2, 4%
luted with 200 nb of CHClI[err] and 20

togra@®. eluting with

canphanoyl - 4- phenyl et hynyl -4-trifluoronethyl -1 , 4-di hydro-2H3,1- 25

benzoxazi n-2-one as an oil,

22 (s, 3H),
Eﬂg—ﬁ%ﬂ"—,erso-r?g
_ f r acAnsamy¢ini M 42oner sAdriaTaBdratorf@t i N

of the slower-noving d
whi ch, 30 supon trituration with a

1.08 (s,

2.50-2.67 (m

m xed
680 ny

column

it B

[err]H-NMR (CDCl[err]):
1.73-1.85 (m 1H),
Mannfacturex

and

When t he
Et OAc in

Upon drying
f oany
CHCI[err].
of 6-chloro-(1S)-
[err] 0.85 (s, 3H),

1.92-2.08 (m 1H),
i s was folidiestioby 1.52 g of

| uti on afforded

u
(rr) of ﬂke title conpound
ne m xture,

gave clunps of

white needl es, np 177-178. 5[ erérb@méntrr] H- NVR (CDCl[err]): [err]0.83
(s, 3H), 1.12 (s, 3H), 1.23 (qStahkord! C'fy1.86 (m 1H), 1.93-2.06 (m
1H), 2.50-2.63 (m 2H), 7.88-7.51 (m 4R, 7.49-7.62 (m 2H, 7.72 (d,
J=9 Hz, 1H), 7.6 , J=2 Hz, 1H).
Dextran Sulfate Ueno Fine Chem. AIDS, ARC, HIV
1o Ind. Ltd, positive asymptomatic
(Osaka, Japan)
V-iraz?l?  Viratek/ICN asymptomatic HIV
Ribavirin (Costa Mesa, CA) positive, LAS, ARC
15 | |
Alpha Interferon Burroughs Wellcome  Kaposi's sarcoma, HIV
(Rsch. Triangle * in combination
Park, NC) w/Retrovir
20 . '
Acyclovir Burroughs Wellcome  AIDS, ARC,
' asymptomatic HIV
positive, in
combination with AZT,
25 . o )
Antibody which Advanced Biotherapy  AIDS, ARC
neutralizes pH labile Concepts
alpha aberrant Rockville, MD)
Interferon in an
30 immuno-adsorption



- 50 - ol ACEMENTHEHLTBR g of isoner mixture fromthe flash
chr omat ogr aphy ‘.-\?\EELégégle‘l@ea1% 75 nmL of ether, the solution diluted
with 50 nL of hexane, and then seeded with a crystal of isoner Il.

Sl ow crystal | i Zatji on Ua$AWr'¥'ed an’ additional 385 ng of isonmer |l which
was recrystall i.ZGLCLI.[._QLH.‘Q.t,...h__er.j._ﬁlez_(ane to give >96% di astereonerical ly

pure material by HPLC Step D (-)
6- Chl or 0- 4- phenylet-hynyl.~4-trif| gor omet hyl34.,.4-
di hydr o- 2H 3, 1- benzoxazi n- 2- one The crystalline

di astereomer(11) of 6-chloro-1-(1S)-

Drug Name Manufacturer Indication
L-697,661 Merck (Rahway, NJ) AIDS, ARC,
. asymptomatic HTV

positive, also in
combination with AZT.

L-696,229 Merck AIDS, ARC,
0 (Rahway, NJ) . asymptomatic HIV
positive, also in
combination with AZT.

L-735,524 Merck (Rahway, NJ)  AIDS, ARC,
Is asymptomatic HIV
positive, also in
combination with AZT.

20 0O-MODUL, RS
Drug Name Manufacturer Indication
AS-101 Wyeth-Ayerst Labs. AIDS
: (Philadelphia, PA)
25 e .
Bropirimine Upjohn advanced AIDS
(Kalamazoo, MI)
Acemannan Carrington Labs, Inc.  AIDS, ARC

30 (Irving, TX) (See also antivirals)



om

canphanoyl - 4- ph { ﬁ il | uor onet hyl - 1, 2-di hydro-4(H)-3, 1-
benzoxazi n- 2- orle [(53 M—6~4+6<mpl ) was dissolved in 8 nL of 2-

pr opanol at 45[err]€ w&zr an @t posphere of argon. To the sol ution was
added 0. 27 nL ¢f |a 80 d®us| spl ution of Klerr]CJerr]. Stirring was 15
continued for }0-mfA——by.uhich fine all of the starting material had
been consunmed (TLC, SiJerr], 4% EtQAc in CHCl[err]). The sol ution was
concentrated i n vacuo amt—the—asi due tak&dd up in ether. After washing
with 0. 1IN HCI and brine, the ether solution was dried (MgSJ err]),
filtered and evaporated in vacuo to an oily solid which was purified

by Si@2 20 chrp mRehy, el uant (Z rLopanol in he e..(-) 6-Chloro-4-
phenyl et hynyl - %‘mom&t hyl - 1 ﬁm ] Lon 3,1-b - 2-o0ne
was obt ai ned asChift edl es’ f r omAmesicandxyanamid p. AIRS] Kaposi'y C

[err]Dlerr] = - 92.5[err] (CHCl [err eaﬂzﬁim,lm)nt-l)s: Sfdal H NWR
(CDCl[err]): [err]6.87 25 (d, stgﬁ;eﬁal_gs 7.37-7.50 (m 4H), 7.56-7.63

(m 3H), 850 (s, 1H). Step
6- Chl or 0- 4- phenyl et hynyl 4-tri f | uor d¥¥ayne, NI)4- di hydr o-
2H 3. 1- benzoxazi n- 2- one (Conpound 3) (+)
6- Chl or o- 4- phe hynyl -4-trifl uor thyl -1 .4- 30 . ]
di hydr o- 2H 3, 1n%ie‘x oxazi n- 2-one mﬁ%ﬁe@éﬂbé’#ﬁzom t he m-mfecnoﬂcryst alline
product of Step C, diasteroner |, i(GainesvileyGAjcor di n(Sdealso antivirals)
10
Gamma Interferon Genentech ARC, in combination
(S. San Francisco, CA) w/TNF (tumor necrosis
) factor)
15 Granulocyte Genetics Institute AIDS
Macrophage Colony (Cambridge, MA
Stimulating Factor Sandoz <
(East Hanover, NJ)
o0 Oranulocyte Hoeschst-Roussel AIDS
Macrophage Colony (Somerville, NJ)
Stimulating Factor Immunex (Seattle, WA)
o5 Granulocyte Schering-Plough AIDS
Macrophage Colony (Madison, NJ)
Stimulating Factor AIDS, in combination
w/AZT
30 HIV Core Particle Rorer seropositive HIV

Immunostimulant (Ft. Washington, PA)



St D: 1747 aFPRet
ep Do mp. o2& T@E@L?

| 7.63 (m_3H,

m.-1;

(Wl 4H) ,
EXAMPLE 6

6- Chl or o- 4-cycl d

7. 56-

() 20 JAN 1997

.;;,]L‘:Ddl[err IBE

prlopy! et hynyl - 4it I’ i f1 uoronet hyl

3, 1- benzoxazi n- Z2-one(L- 743,726, Conpound 37.2) and (+) 6-Chloro-

4- cycl opr opyl et hynyl.=d-t.rifduor one

10
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Drug Name
IL-2
Interleukin-2

Immune Globulin
Intravenous (human)

IMREG-1
IMREG-2
Imuthiol Diethyl

Dithio Carbamate

Alpha-2
Interferon

Methionine-
Enkephalin

MTP-PE
Muramyl-Tripeptide

Granulocyte
Colony Stimulating
Factor

.[.err]]Dlerr]=+ 87.6[err] (CHCI[err], c=0.0050
[err] 6.87 (d, J=8.5 Hz, 1H), 7.37-7.50
8.60 (s, 1H).
-1, 4-di hydr o- 2H
thyl - 1,4gdi hydro-2H3,1 -
Manufacturer Indication
Hoffman-La Roche AIDS, ARC, HIV, in
(Nutley, NJ) combination w/AZT
Immunex
Cutter Biological pediatric AIDS, in
(Berkeley, CA) combination w/AZT
Imreg AIDS, Kaposi's
New Orleans, LA) sarcoma, ARC, PGL
Imreg AIDS, Kaposi's
(New Orleans, LA) sarcoma, ARC, PGL
Merieux Institufe AIDS, ARC
(Miami, FL)
Schering Plough Kaposi's sarcoma
(Madison, NJ) w/AZT: AIDS
TNI Pharmaceutical AIDS, ARC
(Chicago, IL)
Ciba-Geigy Corp. Kaposi's sarcoma
(Summit, NJ)
Amgen AIDS, in combination
(Thousand Oaks, CA) w/AZT



(c

benzoxazi n- 2- one N 2 Step A

2- (2- Ani no-5-chl o } Mﬂm&\IIﬂIhpropyl 1,1, 1-

tri-fluoro-3-butyn} 2t ol ! A solution of bronmpmagnesi um

' epared from 23 g of cycl opropyl acetyl ene

- by dropwi se addition of 116 nL of a 3.0 M
romde in ether (0.348 nol) over 1h. This

(0.348 nol) in 2
sol uti on of

sol ution wa | ' at_O[¢rr]C f.d7Lh, then at 40[err]C for 3h. To
this sol ution, recooled to O[err]C, 15.56 g of
1- (2- am no- 5- chl or ophenyl ) - 2, 2, 2- trifluoromethyl ethanone (0.0696

nol ), was added,as solid | onwi se over 5 mp. The reaction

m xture was al Igﬂé&ﬂ@ﬂgtlr at O[erﬁ.aml_%_&ﬂ 1.5 houlndicatieny eact i on was
quenched at O[er(ED@ by dropwi se addGenemtedl) of 700 nLAIDS;ARCat ed aqueous
ammoni um chl ori The t acted with 2 x 400 nL
portions of eth e% E:he (s'§ F@E’%@g&% phases were washed
with brine P“&’ie an I\/gSO4 Renoval of the drying agent and
solvents le t a yel | ow sol i d. This material was recrystallized from

boi | i ng hexanes inal 25 v to afford 14.
2-(2-am no- 5- ch oro&n% ﬁg&g@ lﬁf)§ Klf{C

cycl opropyl - 1, 13 9“m¢ﬂm%utyn(@mbﬂdsesb%hd crop (2.1 g) was

10
Interferon Hoffman-La Roche Kaposi's sarcoma
Alfa 2a (Nutley, NJ) AIDS, ARC, in
. combination w/AZT
15 SK&F106528 Smith, Kline & French HIV infection
Soluble T4 Laboratories ]
(Philadelphia, PA)
Thymopentin Immunobiology HIV infection
20 Research Institute
(Annandale, NJ)
Tumor_Necrosis Genentech ARC, in combination
Factor; TNF (S. San Francisco, CA) w/gamma Interferon
25
- CTIVES
30 Drug Name Maanacturer Indication
Clindamycin with Upjohn PCP
Primaquine (Kalamazoo, MI)
Fluconazolec Pfizer cryptococcal

(New York, NY) meningitis, candidiasis



obt ai ned from conc;

H%L:n\ er liquors. np: 153-154[err]C. [err]H
NVR (CDCl[err]): [EFt]i/0.18 4 0.90 (m 2H), 1.38 (m1H), 4.50 (br s,
3H), 6.69 (d, J = 85Hz- 3i(dd, J = 2.5, 8.5 Hz, 1H), 7.55 (d, J
30 = 2.5 Hz, 1H)., | 0
6- Chl or o- 4- cycl opropyl et%y trii fil uoronet hyl -1, 4-

di hydr o- 2H 3, 1- benzoxazt-n=2= cfne (L 741 211)

A sol ution of
2- (2- am no- 5-chl orpphenyl) 4- cycl opriopyl - 38 -

1,1,1

-trifluoro-3-butyn-2-0l"(15.00 g, 0.0518 nol) and 41.98 g (0. 259
- 52 .
Pastille Squibb Corp prevention of oral
Nystatin Pastille (Princeton, NJ) candidiasis
5 Ornidyl Merrell Dow PCP
Eflomithine (Cincinnati, OH)
Pentamidine LyphoMed PCP treatment
Isethionate (IM & IV)  (Rosemont, IL)
10
Piritrexim Burroughs Wellcome  PCP treatment
(Rsch. Triangle
Park, NC)
15 s . .
Pentamidine Fisons Corporation PCP prophylaxis
isethionate for " (Bedford, MA) *
inhalation
20 Spiramycin Rhone-Poulenc cryptosporidial
Pharmaceuticals diarrhea
(Princeton, NJ)
Intraconazole- Janssen Pharm. histoplasmosis;
. R51211 (Piscataway, NJ) cryptococcal meningitis
Trimetrexate Warner-Lambert PCP
OTHER
30
Drug Name Manufacturer Indication
Recombinant Human Ortho Pharm. Corp. severe anemia assoc.
Erythropoietin (Raritan, NJ) with AZT therapy



nol) of 1,1'-carbonyl
under argon at 55[er
rotary evaporator an

et hyl acetate and 40

gtbin dazol e, j.n=25p nL of dry THF was stirred
@%&E@M‘Honﬁlﬂ he solvent was renoved on a

he residue wap partitioned between 500 niL of
20 JpN 97 | ayers were separated and the 5

aqueous phase was exjrfacted once nor ith ethyl acetate. The conbi ned
ethyl acetate extracis were 1 tjh 2 x 200 nL of 2% aqueous HC ,
sat urated agueous Na yi-r}p ever MySH, filtration,
and renmoval of the solvent in vacuo provided 16.42 g of thetitle

conpound as a solid.. Recrystallization fromethyl acetate- 10 hexane

af forded 12. 97 of naI ytically pu 6- chI oro-4-cygla- ..
propyl et hynyl - onet hyl - 1, DH 3,1 bgﬂéﬁﬂ-%%ri!n-}one

as a white crysMsdges
2H)

Step C

trifluor orret hy| Total4EdieryHr o- 2H- 3, 1Noewich Eaton 2- one dlarrhea and

sol ution conta| 6-chl oro-4-c 0
4-trifl uororri&e%'h -1, 4-di hyd?@aﬁﬁéwcﬂgfnzoxam n- 9'8%%"’{‘?5 r&l/ated

et hynyl -
g,

0.041 nol),
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4-di et hyI am nopyr i d{INeryichg 0. OOSSW and (-)

It will be understood that the scope of combinations of the
compounds of this invention with AIDS antivirals, immunomodulators,
anti-infectives or vaccines is not limited to the list in the above Table,
but includes in principle any combination with any pharmaceutical
composition useful for the treatment of AIDS. For example, a
compound of Formula I or Formula II may be suitably administered in
combination with a nucleoside analog having known biological activity
against HIV reverse transcriptase. Appropriate nucleoside analogs are
generally chain terminators and include AZT, ddC, ddl, DAT, HEPT
and 3'-fluoro-2',3'-dideoxythymidine.

AZT is synthesized by the methods of J.P. Horwitz et al., J.
Org. Chem. 29, 2076 (1964); R.P. Glinski et al., J. Org. Chem. 38,
4299 (1973); CK. Chu et al., Tetrahedron Letters 29, 5349 (1988).
Application of AZT as a therapeutic drug in the treatment of AIDS is
disclosed in U.S. 4,724,232,

The compound ddC is synthesized by the methods of J.P.
Horwitz et al., J. Org. Chem. 32, 817 (1967); R. Marumoto, Chem.
Pharm. Bull. 22, 128 (1974); and T.-S. Lin et al., J. Med. Chem. 30,
440 (1987).

DAT is synthesized by the methods of Herdewijn, P. et al.,
J. Med. Chem. 30, 1270 (1987).

HEPT is synthesized by the methods of Miyasaka, T. et. al.
J. Med. Chem. 32, 2507 (1989); and A. Rosowsky, J. Med. Chem. 24,
1177 (1981). The synthesis of ddC, ddI and AZT are also described in

'EPO 484071.

trob AckEfe 180[ erB}@to]EMyreH—l— NVR ( CDfteptinen? of Andfexfan
0.94 (m 2H)

2.5, 8.5 Hz, 1H), 17429(?]0' 15%‘6@ ‘gagé,q\fﬁb‘ 8. 59&%&#&1)% 37 (dd, J

65 Chl or o- 1- (1S) - canphanoyl 4-cycl opropyl et hynyI

To

a



canphani ¢ acid chIo&wéeh(14 .22 g, 0.06556 nol) in 350 nL of dry

di chl or onet hane, s'gr rred-under argon in an ice bath, was added
triethylamne (22 (j 0. &648%@ : The cooling bath was removed 25 and
the reaction was alll vvedL{c) at roomtenperature. After 75 m n.
the reaction was Judged corrpl et.e- by thin | ayer chr omat ogr aphy

(Sigerr], 4%Et06\cl in CHCI[err]), and the, solution was diluted with 500 nL
of CHCI [err] then washedwirth 10%citric-£&d d (2X), water (1X), and brine
(1X). Drying (MygSOerr]), filtration, and renoval of the solvent in vacuo
left a colorless foam This material was triturated with 200 nL of 30

30i | j[ ng hexane. On cool i Nthé compoinded'pRiioio:253 tdidedrgihyetidine i I1s
on a ?I??“&gﬁhéﬁfm@%@%%r'@r%%@ﬁeﬁgm%?e% 3 ha" E’a%?ﬁ dffeéﬁgﬂ%
7.79g of 6-chl ob37Q (1% 28y Rglﬁlrhydroxy- )-

trifluoromethyl mﬂaﬁy@)-ﬁm-ﬁheﬁ&ﬁnéﬁlbwfsﬁywﬂqlaﬁ (Brpyfidgtimetiy-
2(S)-N'-(t-butylcarboxamido)-piperazinyl))-pentaneamide, or
pharmaceutically acceptable salt thereof. L-697,661 or '661' is 3-([4,7-
dichloro-1,3-benzoxazol-2-yl)methylj-amino)-5-ethyl-ethyl-6-methyl-
pyridin-2(1H)-one; L-696,229 is 3-[2-(1,3-benzoxazol-2-yl)-ethyl]-5-
ethyl-6-methyl-pyridin-2(1H)-one. The synthesis of L-697,661 and L-
696,229 is described in EPO 484071, and EPO 462800, both herein
incorporated by reference.

Preferred combinations are simultaneous, intermittent, or
alternating treatments of L-743,726 with or without an inhibitor of HIV
protease. An optional third component in the combination is a
nucleoside inhibitor of HIV reverse transcriptase, such as AZT, ddC or
ddl. A preferred inhibitor of HIV protease is L-735,524. Other
preferred inhibitors of HIV reverse transcriptase include L-697,661.
These combinations may have synergistic effects on limiting the spread
of HIV. Preferred combinations include the following: (1) L-743,726
with L-735,524, and, optionally any of L-697,661, AZT, ddI or ddC;
(2) L-743,726 and any of L-697,661, AZT, ddI or ddC.

Pharmaceutically acceptable salts of these combinations are also
included. '

10

15

20

(+l-) 4-(1,1,1 -tnﬂuoromethyl)-4-(l-buten-4-yl)-6-chloro-l ,4-dihydro-
1-benzoxazin-2-one: (Compound 15)

3% Step A: -(4-chlorophenyl)-2.2-dimethvlpropan

To a 5L 3 necked round bottomed flask with an overhéad

stirrer was added 4-chloroaniline (127.57 g, 1 mole), 1200 mL of
CHCl3, and 1200 mL of saturated aqueous NapCO3 solution. An

addition funnel was attached to the flask and charged with 2,2-



- 53- np: A=—465C—HRLC purity: 99.2% @254 nm [err] H NWR

(cDa [err]): REELACEMFJ\H,SHEET 0.86-0.96 (m 4H), 1.08 (s, 3H), 1.19 (s,
3H), 1.44 (m [ TH), T iH), 1.95 (m1H), 2.51 (m 2H), 7.42 (dd, J
= 2.4,9.0 Hz, , ( PH) . Step D (-)

6- Chl or o- 4-cyc mr?&l“‘éﬁsﬁ;l --ftrifluoronethyl- 1,4-

di hydr o- 2H 3, 1} be ' e {(L-743, 726, Conpound 37.2)
10 6- chl oro- 1- (19)}- carrphano‘y‘“él- cycl opropyl et hynyl - 4-
trifluoromethyl-1,2-drnyaro—a(+)- 3, 1- benzoxazi n-2-one (7.50 g, 0. 01512
nmol ) was dissolved in 150 nL of n-butanol at 60C under an at nosphere

of argon. To t Nifmeglyliopand9F CBILIRIL (109Tin10N1 O8lrhble). The adid chlsfidet | on
was mai ntained at 60{errlC faor ZZ%T e m >él:¥gre \/\@s . ?u neUtLﬂlll'zFﬁg with
aqueous NaHCO eM3f HOPRIBG QMY VIGRIOPSYGRHIGSY fuxture QN . resi due
was di ssol ved i resttingmixture-was stirredeatt anibient temperature for an additional

' 23h. Some of the product separated from the mixture as white crystals.
These crystals were collected by filtration. The filtrate was transferred
to a separatory funnel and the layers were separated. The chloroform
layer was washed with water and brine. Drying (MgSOy), filtration,

and removal of the solvent jn yvacuo gave additional product. The two
portions of product were combined and recrystallized from boiling
EtOAc-hexanes to give 185.6 g of N-(4-chlorophenyl)-2,2-dimethyl
propanamide as a white crystalline solid.

5

10

To an oven dried, 3L, 3 necked round bottomed flask with
an overhead stirrer, argon inlet, and a 500 mL oven dried addition
funnel was added N-(4-chlorophenyl)-2,2:dimethylpropanamide (100 g,
472 mmol) and dry THF (I1L). This solution was cooled in an ice bath
to 0°C and the addition funnel was charged with n-butyllithium (387 mL
of a 2.5 M solution in hexanes, 968 mmol). The n-butyllithium solution
was added dropwise to the amide solution slowly over 1h, maintaining
the temperature below +5°C. The resulting solution was aged at 0°C for
1h during which time an orange precipitate formed. To this mixture
was added ethyl 1,1,1-trifluoroacetate (115 mL, 968 mmol), dropwise
over 1h. The resulting clear solution was aged an additional 30 min.
The reaction was quenched with 5% aqueous HCl. The mixture was
diluted with 1L of EtOAc and the layers were separated. The organic
phase was washed with brine, dried (MgSOy), filtered and concentrated
in vacuo, to give 160 g of a yellow oil. This material was suspended in
1L of 3N aqueous HCl and the solution was heated at reflux for 24h.

The cooled solution was diluted with 1L of EtOAc and the mixture was
made basic with concentrated NH4OH. The layers were separated and

the organic phase was washed with brine, dried (MgSOy), filtered,

concentrated jn vacuo, and chromatographed on 1.5 kg of silica gel
using 15% EtOAc in hexane as eluant. The chromatographed material
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50 nL of 2N LiO—lf. 3,h at: .f.q0 re erature. This m xture was di I uted
with ethyl acet ate ‘\Akasheg m‘ﬁ‘ wo portions of water and one of

brine. Drying (I\/QSCIerr]) f||trat|bn and renoval of the solvent in 20
vacuo gave a whité éolZﬂJNﬂl“\%‘??rraie ial was recrystallized from hot

hexane to give 3. 43;9 of (-)_6-chl of o-4-cycl opropyl et hynyl - 4-
trifluoronethyl-1,4-di hydro-2H 3, 1- benzoxazi n-2-one as white

crystals., mp. 13_1-1’%?(“ fpul”ﬂri] = '@4'7[err] (CHO [err], ¢=0.005 g
m-1); [err]HNVR (CDO [err]): [err]O 85 (m 2H), 0.94 (m 2H), 1.40
(m 1H, 6.81 25 (d, J =8.5 Hz, 1H), 7.37 (dd, J = 2.5, 8.5 Hz, 1H), 7.49

(d, J = 2.5 Hz, was recry %t&lhz&i %tﬁl!fmﬁn Hekane to glve §78p(54%) o(f’ﬁure 1-(2-

i hydr o2t %yi'%ﬁa&% Sugrahering-2 a4 B bQfanbid s right Yl v e
|If]:,lg;$ L{OITSIS;GWS%}WWN&?QM H NMR, DCl3): &614611@1‘(31;%16_}@ @,B?/eon
alndesi rgd ﬁastgﬁégngﬁ%b’c‘g‘?g @?sé*?& %X@\Eg Hz)’77(z§%‘rg§f 4@&?& ng to
Step D. The enantioneric benzoxazi none, (+)

6- Chl or 0- 4- cycl Spo@y!| et hiupy) 2‘(21Mﬁ1h6054bﬁ%ﬂ6ﬂhenid)41 di, Mﬁflﬁo%’cﬁhéxen—
benzoxazi n- 2- one, was obtz?u rled as white crystals. mp. 131-

To a 300 mL oven dried 3 necked, round bottomed flask
with a stirring bar, argon inlet, addition funnel and a reflux condenser
was added magnesium (turnings, 3.03 g, 125 mmol) and dry THF (75
ml.). To this well stirred mixture was added 4-bromo-1-butene (12.0
mL, 118.21 mmol) at such a rate as to maintain a gentle reflux. When
the addition was complete, the mixture was aged 30 min then cooled to
15 0°C in an ice bath. To this well stirred solution was added a solution of

1-(2-amino-5-chlorophenyl)-2,2,2-trifluoroethanone (5.00 g, 22.36
mmol) in THF (35 mL), dropwise over 30 min. The cooling bath was
allowed to expire and the mixture was stirred 20 h at ambient
temperature. The reaction was diluted with EtOAc and 10% aqueous

20 citric acid. This mixture was stirred for 4 h. The layers were
separated and the organic phase was washed with aqueous NaHCO3 and

brine. Drying (MgSOy), filtration, removal of the solvent jn vacuo,
and chromatography on 300g of silica gel using 15% EtOAc in hexane

- as eluant gave 4.80 g of (+/-) 2-(2-amino-5-chlorophenyl)-1,1,1-
trifluoro-5-hexen-2-ol as a yellow solid.

10

25

Step D: (+/-) 4-(1,1,1,-trifluoromethyl)-4-(1-buten-4-yl)-6-chloro-
1.4-dihydro-2H-3,1-benzoxazin-2-one
To a 200 mL round bottomed flask with a stirring bar,
30 2rgon inlet and a reflux condenser was added (+/-) 2-(2-Amino-5-
chlorophenyl)-1,1,1-trifluoro-5-hexen-2-ol (4.80 g, 17.16 mmol), 1,1'-
carbonyldiimidazole (13.91 g, 85.81 mmol) and dry THF (75 mL).

This mixture was heated at 60°C for 18h. The cooled reaction mixture
was diluted with EtOAc and washed with HyO (3X 200 mL) and brine

(250 mL). Drying (MgSOy), filtration, removal of the solvent in




- 54 - [err

[err] H NVR (CDC [ ef'™y
1H), 6.81 (d, J = B.|
(d, J =2.5 Hz, 1

~84 4l err] (CHCO[err], c¢=0.005 g nL-1);
' (m 2H), 0.94 (m 2H), 1.40 (m
(dd, J =2.5 8.5 Hz, 1H), 7.49
. 5 REVERSE
TRANSCRI PTASE ASS The assay neasures the incorporation
of tritiated X PSS hophosphat e by reconbi nant H V reverse
transcriptase (H Y.RI[err]) (or othgr RT)_4i3n_to aci d- preci pi tabl e cDNA at

vacuo, followed by recrystallization from boiling EtOAc-hexane gave

3.22g of (+/-) 4-(1,1,1,-trifluoromethyl)-4(1-buten-4-yl)-6-chloro-1,4-
dihydro-2H-3,1-benzoxazin-2-one as a white crystalline solid, mp: 165-
166°C. 1H NMR (CDCl3): & 1.99 (m, 1H), 2.09-2.40 (m, 3H), 5.00 (d,

> IH, J=1.4 Hz), 5.03 (dd, 1H, J=1.4, 7.9), 5.78 (m, 1H), 6.85 (d, 1H,
J=8.6 Hz), 7.21 (br s, 1H), 7.35 (dd, 1H, J=2.2, 8.6 Hz), 9.63 (br s, 1H).
XAMPLE 2
10

(+/-) 6-Chloro-4-ethynyl-4-(1,1,1-trifluoromethyl)-1,4-dihydro-2H-3,1-
benzoxazin-2-one (Compound 26)

Step A: 2-(2-amino-5-chlorophenyl)-1.1.1-trifluoro-3-butyn-2-ol

15 A 500 m! 3-neck round bottom flask fitted with an addition
funnel, argon inlet, stirring bar and digital thermometer was charged
with ethyny! magnesium bromide (0.5M in hexane; 268 mL; 134 mmot)
then chilled to -78°C. Dropwise addition of a solution of 1-(2-amino-5-
chlorophenyl)-2,2,2-trifluororethanone (6.0 g, 26.8 mmol) in 50 mL

20 THF was completed after 15 minutes keeping the temperature < -55°C.
The reaction mixture was stirred for 16 h after slowly warming to
room temperature. The dark red solution was quenched at -5°C by
dropwise addition of saturated aqueous ammonium chloride solution (60
mL). Ethyl acetate extraction followed by washes of 10% citric acid,

25 saturated sodium bicarbonate, water and brine afforded 8.5 g crude
product after drying over sodium sulfate, filtration, and evaporation of
solvent. Purification via flash chromatography using 15-20% ethyl
acetate : hexane afforded pure 2-(2-amino-5-chlorophenyl)-1,1,1-
trifluoro-3-butyn-2-ol (§ g light brown oil, 75% yield).

3 Step B: (+/-) 6-Chloro-4-ethynyl-4-(1,1,1-trifluoromethyl)-1,4-

dihydro-2H-3,1-benzoxazin-2-one
A THEF solution of 2-(2-amino-5-chlorophenyl)-1,1,1-

trifluoro-3-butyn-2-ol (5.0 g, 20.0 mmol in 225 mL THF) was treated
with 1,1'-carbonyldiimidazole (13.0 g, 80.0 mmol) and heated in an oil




10 the Km val ugs, @T ( y r(Q-oligo d(G)[err] The inhibitors

of the present I nven‘r‘r on”"r*'hhﬂﬂ fthr S incorporation. The
assays were carried out in 55 rﬁVI,Trrs (pH 8.2)-30 nmv KC - 30 M

MCl [err]-1 n1\/|d|th|;q§hn i ingly - 20i[err]g of rCdderr] 15 (Pharnacia) per
m -8 mM [ 3H dGTP ( New Engl and Nuc;lear) 0.01% Triton X-100-50 mv

et hyl ene gl ycol -bi s(B-ani no-et Hyl et her) - N, NN, N -tetraacetic acid
(EGTA)-1 ng of ‘bovine serum al bumi n per -44 - . After 60 nmin of incubation
at 37[err]C, acid- precr pi tabl e Taterial was coll ected onto gl ass fiber
filters by using a senmi automatic cell harvester 20 Bacterial cell
extracts gont ai ith%t %bouef(ﬁ.w ut h 0. th Sage 011: t he
assay, and actiyit rm ne n t he . ence o

i nhi bitor. Puri®is ﬁv\éﬁ ?stg‘gdﬂgégsqgc ric acid, My so

served as a conbmtbonitc,uwmeraumi Hﬂnerbefmmddmngrdvebrsbdnnn sulfacmncentration

o)
}:gr glt ‘ég 38@: ghlr;‘m l&hﬁrﬁ%ﬁl&ﬁgag] ‘ﬂtév g{@ 6'thé Efudezﬁroduc Sssay.
Al7 RT is resistsot \ﬁzal jred trRey € acetatedé@gp.p%.e n
Nunberg, J.H eproduct (4/-)\6¥dhﬂ0r0651etﬂﬁﬂ)7144(9 OIL] -trifhsoronsethyB-1,4- neasur ed
ng,lbrs[ err]l dm i GRREHI S HehZbxazifi 2-one was isolated as a white crystaltie" SPREAD
solid (3.22 g, 58.4% yield): mp 226-227°C. IH-NMR (CDClj3 + trace

10 DMSO): & 3.16 (s, 1H), 6.98 (d, J=3.3 Hz, 1H), 7.35 (m, 1H), 7.51 (s,

1H), 10.66 (s, 1H).

EXAMPLE 3

(+/-) 6-Chloro-4-(1,1,1-trifluoromethyl)-4-{(3-(1-pyrrolidinyl))-1-
11-1.4-dihydro-2H-3.1-benzoxazin-2-one (Compound 7
A dioxane solution of (+/-) 6-chloro-4-ethynyl-4-(1,1,1-
trifluoromethyl)-1,4-dihydro-2H-3,1-benzoxazin-2-one (150 mg, 0.544
mmol), pyrrolidine (52.2 puL, 0.626 mmol), paraformaldehyde (20.5
20 ME 0.681 mmol), acetic acid (31.1 pL, 0.544 mmol) and copper (I)
chloride (20.5 mg, 0.207 mmol in 3.5 ml dioxane) was heated to 50°C
in an oil bath for approximately 2 h. The reaction mixture was
quenched into 2N HCIl and extracted with ethyl acetate. The aqueous
layer was neutralized with solid potassium carbonate and extracted with
25 ethyl acetate (3x). The combined extracts were washed with water and
brine before drying over sodium sulfate to afford 140 mg crude
product. Chromatographic purification on silica gel and
recrystallization from ethyl acetate : hexane afforded crystalline (+/-) 6-
chloro-4-(1,1,1-trifluoromethyl)-4-[(3-(1-pyrrolidinyl))-1-propynyl]-
30 1,4-dihydro-2H-3,l-benzoxazi_n-2-one (89 mg, 46% yield): MP 160-
161°C (dec). IH-NMR (CDCl3): © 1.85-1.89 (m, 4H), 2.68-2.71 (m,
4H), 3.67 (s, 1H), 6.88 (d, J= 8.55 Hz, 1H), 7.40 (dd, J= 2.19, 8.54 Hz,
1H), 7.55 (s, 1H), 9.45 (s, 1H).

15




I nhi bition of the gpread of HI'Vin cell culture was measur ed accordi ng

to Nunberg, J.

MI-4 T-1ynphoi d ce

H. 65, 4887 (1991). In this assay,
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ot herwi se i ndi cated)] by usi ng a prjedet erm ned i nocul um

- B -

10

15

20

25 .

30

and
cells wer e pagsi
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t @reganemgyi ricybated for 24h. At this time, <1%of the
i ve by indi rict I mmunof | uorescence. Cells were then
| ifnto 3645wl | culture dishes. Serial

(+/-) 6-Chloro-4-(2-cyanophenyl)ethynyl-4-(1,1,1 -trifluoromethyl)-1,4-
dihydro-2H-3.1-benzoxazin-2-one (Compound 2)

.. A solution of 6-Chloro-4-ethynyl-4-(1,1,1-trifluoro-
methyl)-1,4-dihydro-2H-3,1-benzoxazin-2-one (138 mg, 0.5 mmol) in 3
mL of dry THF was stirred at -78°C. To this solution was added 0.4
mL (1.0 mmol) of n-butyllithium, 2.5 M in hexane. The anion was
aged for 10 minutes at -78°C then 1 mL of ZnCly(1 M in ether) solution
was added. The reaction mixture was allowed to stir at -78°C for 15
minutes, the ice bath was removed and the mixture slowly warmed to
0°C over 30 min. To the reaction mixture was added a solution of 2-
iodobenzonitrile (149 mg, 0.65 mmol) in 2 mL THF, followed by
tetrakis(triphenylphosphine)palladium(0) (56 mg, 0.05 mmol). The
reaction was allowed to warm to r.t. and continued to stir over 15
hours. The reaction mixture was quenched with 10 mL of 2N HCl,
extracted with 2x200 mL EtOAc and the combined extracts were
washed with HyO, brine and dried over MgS504. The solvent was
removed to give 195 mg of an oil which was flashed chrométographed
on silica gel (20% EtOAc in hexane) to afford 60 mg of the unreacted
starting material and 35 mg of the coupled product. The latter was
triturated with ether to yield 25 mg of (+/-) 6-Chloro4-(2-
cyanophenyl)ethynyl-4-(1,1,1-triflucromethyl)-1,4-dihydro-2H-3,1-
benzoxazin-2-one. mp: 245-246°C FAB. MS M+1=377 m/e.
1H NMR (CDCl3): & 6.82-6.85 (d, J=8.5 Hz, 1H); 7 A40-7.44 (dd, J=2.1,

8.5 Hz, 1H); 7.56-7.79 (m, 5H); 8.00 (s, 1H).

EXAMPLE 4

(+/-) 4-(1-Chloro-1,1-difluoromethyl)-4-(2-phenylethynyl)-6-chloro-
1,4-dihydro-2H-3,1-benzoxazin-2-one (Compound 5)

Step A: 1-(2-amino-5-chlorophenyl)-2-chloro-2.2-difluoroethanone

To an oven dried, 300 mL, 3 necked round bottomed flask
with a magnetic stirring bar, argon inlet, and a 100 mL oven dried
addition funnel was added N-(4-chlorophenyl)-2,2-dimethyl-



twofold dilutions
conti nued for 3 apd]
cells in control fujtures were i

| added to the wells, and cultures were 5
—At| 4 days postinfection, 100% of the
fagcted. H V-1 p24 accunul ati on was
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I ch reduced the spread of infection by at |east 95% 10
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propanamide (10 g, 47.2 mmol) and dry THF (100 mL). This solution
was cooled in an ice bath to 0°C and the addition funnel was charged
with n-butyllithium (38.7 mL of a 2.5 M solution in hexanes, 96.8
mmol). The n-butyllithium solution was added dropwise to the amide
solution slowly over 1h, maintaining the temperature below +5°C. The
resulting solution was aged at 0°C for 1h during which time an orange
precipitate formed. To this mixture was added ethyl 1-chloro-1,1-
difluoroacetate (10.2 mL, 96.8 mmol), dropwise over 15 min. The
resulting clear solution was aged an additional 30 min. The reaction
was quenched with 5% aqueous HCl. The mixture was diluted with 1L
of EtOAc and the layers were separated. The organic phase was washed
with brine, dried (MgSOy), filtered and concentrated in vacuo, to give
160 g of a yellow oil. This material was suspended in 200 mL of 3N
aqueous HCI and the solution was heated at reflux for 24h. The cooled

solution was diluted with 500 mL of EtOAc and the mixture was made
basic with concentrated NH4OH. The layers were separated and the

organic phase was washed with brine, dried (MgSOy), filtered,
concentrated jn vacuo, and chromatographed on 350 g of silica gel using
15% EtOAc in hexane as eluant. The chromatographed material was
recrystallized from boiling hexane to give 5.5 g of pure 1-(2-amino-5-
chlorophenyl)-2-chloro-2,2-difluoroethanone as bright yellow crystals,
mp: 55-56°C. Iy NMR (CDCl3): 8 6.43 (br s, 2H), 6.69 (d, 1H, J=9.0
Hz), 7.31 (dd, 1H, J=2.4, 9.0 Hz), 7.80 (d, 1H, J=2.4 Hz).

Step B: (+/-) 2-(2-amino-5-chlorophenyl)-4-phenyl-1-chioro-4,1-

difluoro-3-butyn-2-ol

To a 100 mL, 3 necked, oven dried round bottomed flask,
with a stirring bar, argon inlet, reflux condenser, and a septum was
added ethynyl benzene (2.13 g, 20.83 mmol), dry THF (50 mL) and
ethyl magnesium bromide (6.94 mL of a 3.0M solution in ether). This
mixture was aged 2h at ambient temperature then a solution of 1-(2-
amino-5-chlorophenyl)-2-chloro-2,2-difluoroethanone (1.00 g, 4.17
mmol) in THF (6 mL) was added with a syringe. The resulting orange-
red solution was stirred at ambient temperature for 21.5h. The reaction
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was quenched by addition of IN HCI (50 mL) then diluted with EtOAc.
The solution was then made basic with concentrated NH4OH and the

layers were separated. The organic phase was washed with water and
brine. Drying (MgSOy), filtration, removal of the solvent in vacuo,
and chromatography on silica gel using 20% EtOAc in hexane as eluant
gave 1.02 g of (+/-) 2-(2-amino-5-chlorophenyl)-4-phenyl-1-chloro-
1,1-difluoro-3-butyn-2-ol as an off white solid. 1H NMR (CDCl3): &
442 (br s, 2H), 5.10 (br s, 1H), 6.65 (d, 1H, J=8.5 Hz), 7.15 (dd, 1H,
J=2.4, 8.5 Hz), 7.38 (m, 3H), 7.55 (m, 2H), 7.70 (d, J=2.4 Hz).

Step C: (+/-) 4-(1-Chloro-1, l-dlﬂuoromethyl)-4-(2-phenyl-

To a 100 mL round bottomed flask with a stirring bar,
reflux condenser, and an argon inlet was added (+/-) 2-(2-amino-5-
chlorophenyl)-4-phenyl-1-chloro-1,1-difluoro-3-butyn-2-ol (0.81 g,
2.37 mmol), dry THF (25 mL), and 1,1'-carbonyldiimidazole (1.919 g,
11.84 mmol). This solution was heated at 60°C for 20h. The cooled
reaction mixture was diluted with EtOAc and washed with 0.5N HC],
H70, and brine. Drying (MgSQy), filtration, and removal of the
solvent in vacuo gave 890 mg of an oil. This material was
chromatographed on 80 g of silica gel using 20% EtOAc in hexane as
eluant. The chromatographed material was recrystallized from boiling
EtOAc-hexanes to give 507 mg, (58%) of (+/-) 4-(1-chloro-1,1-
difluoromethyl)-4-(2-phenylethynyl)-6-chloro-1,4-dihydro-2H-3,1-
benzoxazin-2-one as white needles, mp: 154-155°C. !H NMR (CDCl):
$ 6.89 (d, 1H, J=8.4 Hz), 7.35-7.48 (m, 4H), 7.56 (m,2H), 7.64 (br s, -
1H), 9.19 (br s, 1H).

EXAMPLE 5

(-) 6-Chloro-4-phenylethynyl-4-trifluoromethyl-1 ,4-dihydro-2H-3,1-
benzoxazin-2-one (Compound 4)
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Step A: 2-(2-Amino-5-chlorophenyl)-4-phenyl-1,1,1-trifluoro-3-

butyn-2-o0]

A solution of lithio phenylacetylide, prepared from 4.83
mL of phenylacetylene (0.044 mol) and 17.2 mL of a 2.5 N solution of
n-butyllithium in hexane (0.043 mol) in SO mL of THF at -78°C, was
treated with 11.4 g of magnesium bromide etherate (0.044 mol) over 5
minutes. The mixture was allowed to warm to -20°C and stirring under
argon was continued for 30 minutes. The mixture was then cooled to
-60°C and a solution containing 2.5 g (0.011 mol) of 1-(2-amino-5-
chloro)-2,2,2-trifluoromethylethanone, previously complexed with an
equivalent (2.8 g, 0.011 mol) of magnesium bromide etherate in 25 mL
of THF, was added. The reaction mixture was allowed to stir at 15° for
one hour before being cooled to 0°C and treated dropwise with a
mixture of 30 mL each of saturated aqueous ammonium chloride
solution and water. The mixture was extracted with 2 x 100 mL
portions of ethyl ether, the combined orgdnic phases were washed with
brine and dried over MgSO4. Removal of the drying agent and solvents
left 6 g of an oil which was flash chromatographed on silica gel, eluting
with 20% EtOAc in hexane, to afford 2.5 g of 2-(2-amino-5-chloro-
phenyl)-4-phenyl-1,1,1-trifluoro-3-butyn-2-ol. IH-NMR (CDCl3): 8
4.63 (br s, 3H), 6.69 (d, J=8.5 Hz, 1H), 7.15 (d, J= 2 Hz, 1H), 7.17 (d,
J=2 Hz, 1H), 7.35-7.44 (m, 3H), 7.53-7.56 (m, 2H), 7.66 (d, J=2 Hz,
IH). FAB MS M+H = 326 m/e.

Step B: (%) 6-Chloro-4-phenylethynyl-4-trifluoromethyl-

4-dihydro-2H-3.1- xazin-2-one (Compound 12

A solution of 2-(2-amino-5-chlorophenyl)-4-phenyl-1,1,1-

trifluoro-3-butyn-2-o0l (2.0 g, 6.1 mmol) and 11.0 g (12.0 mmol) of
1,1'-carbonyldiimidazole in 300 mL of dry THF was stirred under
argon at 55°C for 24 hours. The solvent was removed on a rotary
evaporator and the residue was partitioned between 200 mL of ether
and 400 mL of water. The layers were separated and the aqueous
extracted once more with ether. The combined ether extracts were

washed with 2 x 200 mL 10% citric acid and then with brine before
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transcriptases. DMi.sit: ‘“mut ant, as di scussed in the

reverse transcript aise assay. RT2 i!s the reverse transcriptase of _
HV-2. 25 © 1 20JAN 53 ISYNERG STI C EFFECTS A. Preparation
of HIV-infected NT-j4 cell Suspension MI cells were
infected at Day O at a concéiitrati on of 250, 000 per M with a 1:1000
dilution of H V- dl.strain.llLlb.sto¢k (finadg30 125 pg p24/nm; sufficient
to yield < 1%infected cells on day | and 25- 100% on day 4). Cells
were infected and grown in the foll ow ng medi um RPM 1640 (Wi ttaker

- el i ine. serum 4 .mM gl ytam n
PP oot R MBS PRmoval oS Y TR g e
1.5 g (70%) of the crude title compound as an oil. Trituration with
| ether-hexane afforded 875 mg of (+) 6-chloro-4-phenylethynyl-4-
5 trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one as a white solid,
partial melt at 137°, clear at 147°C. 1H-NMR (CDCl3): 6 6.92 (d, J=8
Hz, 1H), 7.30-7.49 (m, 4H), 7.58-7.65 (m, 3H), 8.99 (s, 1H).

Step C: 6-Chloro-1-(1S)-camphanoyl-4-phenylethynyl-4-trifluoro-
10 methyl-1.4-dihydro-2H-3.1-benzoxazin-2-one
To a solution containing (+) 6-chloro-4-phenylethynyl-4-
trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one (2.24 g, 6.37
mmol), 4-dimethylaminopyridine (0,10 g, 0.8 mmol), and (-)
camphanic acid chloride (2.07 g, 9.55 mmol) in 60 mL of dry
15 dichloromethane, stirred under argon in an ice bath, was added
triethylamine (2.22 mL, 15.9 mmol). The cooling bath was removed

and the reaction was allowed to proceed dt room temperature. When
the reaction was complete by thin layer chromatography (SiO», 4%

EtOAc in CHCl3), the solution was diluted with 200 mL of CHCl3 and

20 Washed twice with 10% citric acid, then with brine. Upon drying
(MgS0y) the solvent was removed on a rotary evaporator and the

foamy reside was subjected to flash chromatography, eluting with
CHCI3 There was obtained 575 mg of diastereomer I of 6-chloro-(1S)-
camphanoyl-4-phenylethynyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-

25 benzoxazin-2-one as an oil, lH-NMR (CDCl3): 5 0.85 (s, 3H), 1.08 (s,
3H), 1.22 (s, 3H), 1.73-1.85 (m, 1H), 1.92-2.08 (m, 1H), 2.50-2.67 (m,
2H), 7.30-7.79 (m, 8H). This was followed by 1.52 g of mixed
fractions (diastereomers I and I). Continued elution afforded 680 mg
of the slower-moving diastereomer (II) of the title compound which,

30 upon trituration with an ether/hexane mixture, gave clumps of white
needles, mp 177-178.5°C; !H-NMR (CDCl3): 6 0.83 (s, 3H), 1.12 (s,
3H), 1.23 (s, 3H), 1.73-1.86 (m, 1H), 1.93-2.06 (m, 1H), 2.50-2.63 (m,
2H), 7.38-7.51 (m, 4H), 7.49-7.62 (m, 2H), 7.72 (d, J=9 Hz, 1H), 7.76
(d, J=2 Hz, 1H).
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pi pettor, the settled cells were

The 1.52 g of isomer mixture from the flash
chromatography was dissolved in 75 mL of ether, the solution diluted
with 50 mL of hexane, and then seeded with a crystal of isomer II.
Slow crystallization afforded an additional 385 mg of isomer IT which

was recrystallized from ether/hexane to give >96% diastereomerically
pure material by HPLC.

StepD:  (-) 6-Chloro-4-phenylethynyl-4-trifluoromethyl-1,4-

The crystalline diastereomer(II) of 6-chloro-1-(1S)-
camphanoyl-4-phenylethynyl-4-trifluoromethyl-1,2-dihydro-4(H)-3,1-
benzoxazin-2-one (53 mg, 0.10 mmol) was dissolved in 8 mL of 2-

propanol at 45°C under an atmosphere of argon. To the solution was
added 0.27 mL of a 10% aqueous solution of KpCO3. Stirring was

continued for 10 min., by which time all of the starting material had
been consumed (TLC, SiO9, 4% EtOAc in €HCl3). The solution was

concentrated jn vacuo and the residue taken up in ether. After washing
with 0.1N HCI and brine, the ether solution was dried (MgS0y), filtered
and evaporated in vacuo to an oily solid which was purified by SiOy
chromatography, eluant 5% 2-propanol in hexane. (-) 6-Chloro-4-
phenylethynyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one
was obtained as white needles from ether/hexane, m.p. 178-179°C;
[0]p20 = - 92.5° (CHCl3, ¢=0.0012 g mL-1); IH-NMR (CDCl3): 8 6.87
(d, J=8.5 Hz, 1H), 7.37-7.50 (m, 4H), 7.56-7.63 (m, 3H), 8.60 (s, 1H).

Step E: (+) 6-Chloro-4-phenylethynyl-4-trifluoromethyl 1,4-dihydro-
H-3,1-benzoxazin-2-one (Compound
(+) 6-Chloro-4-phenylethynyl-4-trifluoromethyl-1,4-

dihydro-2H-3,1-benzoxazin-2-one was prepared from the non-
crystalline product of Step C, diasteromer I, in a manner according to
Step D: m.p. 178-179°C; [0]p20=+ 87.6° (CHCl3, c=0.0050 g mL-1;
IH-NMR(CDCl3): 5 6.87 (d, J=8.5 Hz, 1H), 7.37-7.50 (m, 4H), 7.56-
7.63 (m, 3H), 8.60 (s, 1H).



resuspended and 1 efELT: ested into a separate mcrotiter plate. The
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15 supernat ant ERit )V p24 anti gen. The
concentration of (HIV p24 ant i genj was measured by an enzyme

| mmunoassay, descri bexGamif gdg,ons. | Ali quots of p24 antigen to be
measured were added to m crowell”s Coated with a nonocl onal ant i body

specific for H Vicore antigen “Fhe microwel | s were washed at 20 this
point, and at other_appropriate stieps thatsfallow Biotinylated H V-

speci fi c antibody was then addéd, fol | owed by conjugated strepavidin-

hor ser adi sh peroxi dase. A color reaction occurs fromthe added

hydr ogen peroxi de and tetranet hyl benzi g trate. Color intensity

is proportional to the concentration oﬁmﬁant igen. 25 Calculation
of Degree of Synergy Pai rwi se conbi nations of inhibi tors
(see Table 5) wenes-Chlordatiegolopropilel ﬂmsr&a ERACHALARYBRG AR, O

virus spread, :_q’ ar SO 2 % %) ’or | ri son
to nerely a d|t vleb§Bz PPSQ-‘O‘? m (and ¢or 6-Ghleme, t he

pai rw se daprmlemwmmquddmmydmstl-mar kedly
enhanced i hRbkapin-9f (Es in conparison to 726 al one or AZT
al one, or in conpar .

i nhi bition.

Step A: 2-(2-Amino-5-chlorophenyl)-4-cyclopropyl-1,1,1-
trifluoro-3-butyn-2-ol

10 A solution of bromomagnesium cyclopropylacetylide, was
prepared from 23 g of cyclopropylacetylene (0.348 mol) in 250 mL of
THF by dropwise addition of 116 mL of a 3.0 M solution of
ethylmagnesium bromide in ether (0.348 mol) over 1h. This solution
was maintained at 0°C for 1h, then at 40°C for 3h. To this solution,
recooled to 0°C, 15.56 g of 1-(2-amino-5-chlorophenyl)-2,2,2-
trifluoromethylethanone (0.0696 mol), was added as a solid,
portionwise over 5 min. The reaction mixture was allowed to stir at 0°
for 1.5 hours. The reaction was quenched at 0°C by dropwise addition
of 700 mL of saturated aqueous ammonium chloride solution. The
mixture was extracted with 2 x 400 mL portions of ethyl acetate, the
combined organic phases were washed with brine and dried over
MgS0O4. Removal of the drying agent and solvents left a yellow solid.
This material was recrystallized from boiling hexanes (100 mL final
volume) to afford 14.67 g of 2-(2-amino-5-chlorophenyl)-4-
cyclopropyl-1,1,1-trifluoro-3-butyn-2-ol. A second crop (2.1 g) was
obtained from concentrating the mother liquors. mp: 153-154°C. 1H-
NMR (CDCI3) : 6 0.84 (m, 2H), 0.90 (m, 2H), 1.38 (m,1H), 4.50 (br s,
3H), 6.69 (d, J = 8.5 Hz, 1H), 7.13 (dd, J = 2.5, 8.5 Hz, 1H), 7.55 (d, J
= 2.5 Hz, 1H).
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Step B: (*) 6-Chloro-4-cyclopropylethynyl-4-trifluoromethyl-1,4-
ihydro-2H-3.1-benzoxazin-2-one (1.-741.211) .

A solution of 2-(2-amino-5-chlorophenyl)-4-cyclopropyl-

1,1,1-trifluoro-3-butyn-2-ol (15.00 g, 0.0518 mol) and 41.98 g (0.259
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mol) of 1,1'-carbonyldiimidazole in 250 mL of dry THF was: stirred
under argon at 55°C for 24 hours. The solvent was removed on a
rotary evaporator and the residue was partitioned between 500 mL of
ethyl acetate and 400 mL of water. The layers were separated and the
aqueous phase was extracted once more with ethyl acetate. The
combined ethyl acetate extracts were washed with 2 x 200 mL of 2%
aqueous HCI, saturated aqueous NaHCQ3, and brine. Drying over
MgSO4, filtration, and removal of the solvent jn vacuo provided 16.42
g of the title compound as a solid.. Recrystallization from ethyl acetate-
hexane afforded 12.97 g of analytically pure (+) 6-chloro-4-cyclo-
propylethynyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one
as a white crystals. mp: 178-180°C. 1H-NMR (CDCI3) : 0.85 (m, 2H),
0.94 (m, 2H), 1.40 (m, 1H), 6.81 (d, J = 8.5 Hz, 1H), 7.37 (dd, J = 2.5,
8.5 Hz, 1H), 7.49 (d, J = 2.5 Hz, 1H), 8.87 (br s, 1H).
Step C: 6-Chloro-1-(1S)-camphanoyl:4-cyclopropylethynyl-4-
rifluoromethyl-1.4-dihydro-2H-3,1-benzoxazin-2-on
To a solution containing (+) 6-chloro-4-cyclopropyl-
ethynyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one (12.97
g, 0.041 mol), 4-dimethylaminopyridine (1.02 g, 0.0083 mol), and (-)
camphanic acid chloride (14.22 g, 0.06556 mol) in 350 mL of dry
dichloromethane, stirred under argon in an ice bath, was added
triethylamine (22.84 mL, 0.164 mol). The cooling bath was removed
and the reaction was allowed to proceed at room temperature. After 75
min. the reaction was judged complete by thin layer chromatography
(8102, 4% EtOAc in CHCI3), and the solution was diluted with 500 mL
of CHCI3 then washed with 10% citric acid (2X), water (1X), and brine
(1X). Drying (MgS04), filtration, and removal of the solvent jn vacuo
left a colorless foam. This material was triturated with 200 mL of
boiling hexane. On cooling to room temperature the desired
diastereomeric camphanate imide precipitated. The solid was collected
on a frit, washed with a little cold hexanes and dried jn vacuo to give
7.79g of 6-chloro-1-(1S)- camphanoyl-4-cyclopropylethynyl-4-

trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one as white crystals.



TABLE S 10 I%Lrw se Conbl natlons* Aver age Syner gy

726 + ddl ; 0.81 726 + AZT

0.62 15 726 + 524 0. 65 726 +
524 + AZT 524 |50L$’37“359%724 O her conpounds are also defined in Table
C above. 20 Py Wi lelthe foregoing specification teaches the
principl es of ! ‘the present invéntion, with exanples provided for the
pur pose of il l.ustrati-on; 7t W | | be. ggderstood that the practice of
the invention enconpasses all ofs- the usual variations, adaptions, or
nodi fications, as come wthin the scope of the follow ng clains and

its equival ents. mp: 164-165°C. HPLC purity: 99.2% @ 254 nm. 1H-NMR (CDCI3) :

8 0.77 (s, 3H), 0.86-0.96 (m, 4H), 1.08 (s, 3H), 1.19 (s, 3H), 1.44 (m,

1H), 1.76 (m, 1H), 1.95 (m,1H), 2.51 (m, 2H), 7.42 (dd, J = 2.4,9.0 Hz,
1H), 7.63 (m, 2H).

5
StepD:"  (-) 6-Chloro-4-cyclopropylethynyl-4-trifluoromethyl-1,4-
dihydro-2H-3,1-benzoxazin-2-one (L-743,726, Compound
37.2)
10 6-chloro-1-(1S)-camphanoyl-4-cyclopropylethynyl-4-

trifluoromethyl-1,2-dihydro-4(H)-3,1-benzoxazin-2-one (7.50 g,
0.01512 mol) was dissolved in 150 mL of n-butanol at 60°C under an
atmosphere of argon. To this solution was added 10 mL of IN HCI.
This solution was maintained at 60°C for 72h. The mixture was

15 neutralized with aqueous NaHCO3 and the n-butanol was removed in
vacuo. The residue was dissolved in 150 mL of THF and treated with
50 mL of 2N LiOH for 3h at room tempefature. This mixture was
diluted with ethyl acetate and washed with two portions of water and
one of brine. Drying (MgSO4), filtration and removal of the solvent in

o0 YAcuogavea white solid. This material was recrystallized from hot
hexane to give 3.43 g of (-) 6-chloro-4-cyclopropylethynyl-4-
trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one as white
crystals., m.p. 131-132°C; [o]p20 = - 84.7° (CHCI3, c=0.005 g mL-1);
IH-NMR (CDCI3): 8 0.85 (m, 2H), 0.94 (m, 2H), 1.40 (m, 1H), 6.81

o5 (d,J=85Hz, 1H), 7.37 (dd, J = 2.5, 8.5 Hz, 1H), 749 (d, ] = 2.5 Hz,
1H), 8.87 (br s, 1H).

Step E: (+) 6-Chloro-4-cyclopropylethynyl-4-trifluoromethyl-1,4-
dihydro-2H-3.1-benzoxazin-2-one (1.-743.725)

30 The mother liquors from Step C above were purified by
column chromatography on silica gel using 10% ethyl acetate in hexanes
as eluant. The pure, undesired diastereomer (a colorless foam) was
hydroylzed according to Step D. The enantiomeric benzoxazinone, (+)
6-Chloro-4-cyclopropylethynyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-
benzoxazin-2-one, was obtained as white crystals. m.p. 131-132°C;
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[a]D20 = + 84.4° (CHCI3, ¢=0.005 g mL-1); IH.-NMR (CDCl3): 5 0.85
(m, 2H), 0.94 (m, 2H), 1.40 (m, 1H), 6.81 (d, J = 8.5 Hz, 1H), 7.37 (dd,
J=2.5,8.5 Hz, 1H), 7.49 (d, J = 2.5 Hz, 1H), 8.87 (br s, 1H).

REVERSE TRANSCRIPTASE ASSAY

The assay measures the incorporation of tritiated

deoxyguanosine monophosphate by recombinant HIV reverse
transcriptase (HIV RTR) (or other RT) into acid-precipitable cDNA at

the Km values of dGTP and poly r(C)-oligo d(G);3.1g. The inhibitors
of the present invention inhibit this incorporation.

The assays were carried_out in 55 mM Tris (pH 8.2)-30
mM KCI-30 mM MgCl,-1 mM dithiothreitol-20 pg of rC:dGj9.1g
(Pharmacia) per mI-8 mM [3H]}dGTP (New England Nuclear)-0.01%
Triton X-100-50 mM ethylene glycol-bis(B-amino-ethyl ether)-
N,N,N',N'-tetraacetic acid (EGTA)-1 mg of bovine serum albumin per
ml. After 60 min of incubation at 37°C, acid-precipitable material was
collected onto glass fiber filters by using a semiautomatic cell harvester.
Bacterial cell extracts containing RT were diluted to within the linear
range of the assay, and activity was determined in the presence and
absence of inhibitor. Purified HIV-1 RT heterodimer produced in E.
coli also served as a control. Results are determined as inhibitor
concentration to give 50% inhibition (ICsq wt), in nanomoles/liter.

For the double mutant assay (dm), A17 RT was employed
in the assay. A17 RT is resistant to various aminopyridones, as

described in Nunberg, J.H. et al., J. Virol. 65, 4887 (1991). Results are
measured as IC5q dm in nanomoles/liter.

CELL SPREAD ASSAY

Inhibition of the spread of HIV in cell culture was
measured according to Nunberg, J. H. et al., J. Virol. 65, 4887 (1991).
In this assay, MT-4 T-lymphoid cells were infected with HIV-1 (wild-
type, unless otherwise indicated) by using a predetermined inoculum,
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(a) (derr] aIkyI,1un§%?§%Nt hed toff substituted with A, and Ais

hal o, C[err] cyclioal kI v ydroxy, derr] al koxy,

Cerr] al kynyl - C[ewﬁy—&kke*yu—aﬁ Iqu, Clerr] alkyl carbonyl,
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substituted with 1) A (ii) aryl,
unsubstituted or substituted with A (c) dderr] alkynyl,

bstituted or substituted s gl
unsubstituted of 3 hiures were Mcubated for 24h. At this time, <1% of the cells

were positive by indirect inmunofluorescence. Cells were then
extensively washed and distributed into 96-well culture dishes. Serial
twofold dilutions of inhibitor were added to the wells, and cultures were’

> continued for 3 additional days. At 4 days postinfection, 100% of the
cells in control cultures were infected. HIV-1 p24 accumulation was
directly correlated with virus spread. The cell culture inhibitory
concentration was defined as the inhibitor concentration in
nanomoles/liter which reduced the spread of infection by at least 95%,

10 or CICys.
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SUMMARY OF RESULTS FOR COMPOUND 37.2

A. Reverse Transcriptase Assay and Cell Spread Assay:

WwT

K103N*

YI8IC DM RT-2

0.002

Co5(uM)

<0.006(N=2)

0.030 0.008

0.100 <0.025

B. Pharmacological Data:

Rhesus: 1 mg kg " i.v.:t,,=210 min.
10 mg kg ! p.o. (methocel): C, ., =4.4uM @ 2h

15

Cash=1.1uM

0.085 80.8

0.400 N.D.

Protein Binding: 98.0% Normal Human Plasma (HPLC Method)

20

25

* Mutants K103N and Y181C are drug-resistant HIV-1 reverse

transcriptases. DM is the double mutant, as discussed in the
reverse transcriptase assay. RT-2 is the reverse transcriptase of

HIV-2.

R

ISTIC

A. Preparation of HIV-infected MT-4 cell Suspension
MT cells were infected at Day O at a concentration of
250,000 per m! with a 1:1000 dilution of HIV-1 strain ITIb stock (final

30

125 pg p24/ml; sufficient to yield < 1% infected cells on day 1 and 25-

100% on day 4). Cells were infected and grown in the following
medium: RPMI 1640 (Whittaker BioProducts), 10% inactivated fetal
bovine serum, 4 mM glutamine (Gibco Labs) and 1:100 Penicillin-
Streptomycin (Gibco Labs).
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The mixture was incubated overnight at 37°C in 5% CO?
atmosphere.

[err] 5 aﬁd“aigh@r rmce Efl |y acceptable carrier, wher ei n
e

B. Treatment with Inhibitors

3 A matrix of nanomolar range concentrations of the
pairwise combinations (see Table S) was prepared. At Day 1, aliquots
of 125 pl of inhibitors were added to equal volumes of HIV-infected
MT-4 cells (50,000 per well) in a 96-well microtiter cell culture plate.

Lo Incubation was continued for 3 days at 37°C in 5% CO2 atmosphere.
C. Measurement of Virus Spread

Using a multichannel pipettor, the settled cells were
resuspended and 125 pl harvested into a separate microtiter plate. The
is supernatant was assayed for HIV p24 antigen.

The concentration of HIV p24 antigen was measured by an
enzyme immunoassay, described as follows. Aliquots of p24 antigen to
be measured were added to microwells coated with a monoclonal
antibody specific for HIV core antigen. The microwells were washed at

20 this point, and at other appropriate steps that follow. Biotinylated HIV-
specific antibody was then added, followed by conjugated strepavidin-
horseradish peroxidase. ‘A color reaction occurs from the added
hydrogen peroxide and tetramethylbenzidine substrate. Color intensity
is proportional to the concentration of HIV p24 antigen.

25 -
Iculation of De of Syner.

* Pairwise combinations of inhibitors (see Table 5) were
found to exhibit markedly enhanced inhibition of virus spread, in
comparison to each inhibitor alone, or in comparison to merely additive

30 inhibition of each inhibitor. Thus, for example, the pairwise

combination of 726 and AZT was found to exhibit markedly enhanced
inhibition of virus spread, in comparison to 726 alone or AZT alone, or
in comparison to thé sum of 726 inhibition and AZT inhibition. _

This data was processed as follows:
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A, or T €rer+f-dcycl oal kyl, unsubstituted or substituted wth
(i) A or ) (i) aryl, unsubstituted or substituted with A,
30 or pharnaceuticalTy accept abl e sald8 ¢ her eof .

fractional inhibitory concentration ratios (FIC) were calculated
according to Elion, et. al. J. Biol. Chem., 208 477 (1954). The
minimum sum of FICS, which is the maximum synergy, was determined
for various pairwise combinations. Alternatively, an average sum of
the FICS is calculated, which is the average synergy. See Table S.
These results indicate substantial synergy in the inhibition of virus
spread. The smaller the number, the greater the synergy.

TABLE S
Pairwise Combinations* Average Synergy

726 + ddI ) 0.81
726 + AZT 0.62
726 + 524 0.65
726 + 524 + AZT SR

10

15

524 is L-735,524. Other compounds are also defined in Table C above.
20 While the foregoing specification teaches the principles of
the present invention, with examples provided for the purpose of
illustration, it will be understood that the practice of the invention
encompasses all of the usual variations, adaptions, or modifications, as

- come within the scope of the following claims and its equivalents.

30
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, 4- di hydr o- 2H—3 1 -benzoxazi n- 2-one, or 15

WHAT IS CLAIMED.IS:

1. A compound of the formula:
1
X X! R
i |
N
H 4

X is halo,

X1 is trihalomethyl, or pentahaloethyl
Zis O;

10 wherein:

15 Ris '
(@) Cj._g alkyl, unsubstituted or substituted with A, and A is
halo, C3_g cycloalkyl, CN, hydroxy, C 1-4 alkoxy,
C2.4 alkynyl-C _4 alkoxy, aryloxy, Cj_4 alkylcarbonyl,
nitro, di(Cy_p alkyDamino, C;_4 alkylamino- Cj_5 alkyl,
heterocycle, or arylthio;
(b) Cg_4 alkenyl, unsubstituted or substituted with
i A,or

, (ii) aryl, unsubstituted or substituted with A;
(c) Cy_5alkynyl, unsubstituted or substituted with

@ A, or

(ii) aryl, unsubstituted or substituted with A; or
(d) C3_4 cycloalkyl, unsubstituted or substituted with

(i) A,or
(ii) aryl, unsubstituted or substituted with A,
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or pharmaceutically acceptable salt thereof.

2. A pharmaceutical composition comprising a
compound of Formula II




14d| mﬂfp&
accept

Formula | or |1

,M am nonet hyl J et hynyl )-4-trifl uoror@rp -16— L] §HEETL
PRI ~ Of

uwnzoxam n- 2- one, or a phar‘h‘a utt
for the preparation of a nmedi carrent far.!AMRo9H t

reverse transcriptase.

Formula | or 1|1

infection of HHV, or of treating infectio

or ARC. 30

conpound as clainmed in Cdaiml or laim3, and a

25

4. The use of a conpo}u

The use | of a conpound o

ng H Vv
;

for the preparation r6fooa medi carrent O Tprevent i ng

acceptable carrier.
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y HV or -of .. ~treating. Al DS

6. A pharmaceuti cal corrp03| tion conprising a

X' R
Q@
ﬁ Y4

and a pharmaceutlcally acceptable carrier,

wherein

Ris

(a)

(b)

©

(d)

X 1is halo;

xlis trihalomethyl; pentahaloethyl; Cy.5 alkyl;
Ca.5 alkynyl;

C3_5 cycloalkyl; or aryl;

ZisOorsS;

C|.g alkyl, unsubstituted or substituted with A, and A is
halo, C3_g cycloalkyl, CN, * hydroxy, Cj_4 alkoxy,

C2.4 alkynyl-Cj _4 alkoxy, aryloxy, C|_4 alkylcarbonyl,

nitro, di(Cy_5 alkyl)amino, C|_4 alkylamino-Cj_ alkyl,

heterocycle, or arylthio;
Cy_4 alkenyl, unsubstituted or substituted with

(@) A, or

(ii) aryl, unsubstituted or substituted with A;
Cy_s5 alkynyl, unsubstituted or substituted with

i A, or

(ii) aryl, unsubstituted or substituted with A; or
C34 cycloalkyl, unsubstituted or substituted with

@ A, or
(ii) aryl, unsubstituted or substituted with A,

or pharmaceutically acceptable salt thereof.

pharmaceutical ly



H V reverse
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3. A compound, which is

(-) 6-chloro-4-cyclopropylethynyl-4-trifluoromethyl-1 ,4-dihydro-2H-
3,1-benzoxazin-2-one,

(-) 6-chloro-4-phenylethynyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-
benzoxazin-2-one,

(+/-) 6-chloro-4-(2-cyanophenyl)ethynyl-4-(1,1,1-trifluoromethyl)-1,4-
dihydro-2H-3,1-benzoxazin-2-one,

(+/-) 4-(1-chloro-1, l-dlﬂuoromethyl)-4-(2-phenylethynyl)-6-chloro-
1,4-dihydro-2H-3,1-benzoxazin-
2-one, or

(+/-) 4-(2-[dunethylammomethyl]ethynyl)-4-tnﬂuoromethyl-6-chloro-
1,4-dihydro-2H-3, 1-benzoxaz1n-2-one

or a pharmaceutically acceptable salt thereof.

4. The use of a compound of Formula I or II

for the preparation of a medicament for inhibiting HIV
reverse transcriptase.

5. The use of a compound of Formula I or II
for the preparation of a medicament for preventing

infection of HIV, or of treating infection by HIV or of
treating AIDS or ARC.

6. A pharmaceutical composition comprising a
compound as claimed in Claim 1 or Claim 3, and a
pharmaceutically acceptable carrier.



10
conpounds,

nore of the HI

i c conbi nati on of AIDS antiviral
Hm" m&mnﬁﬂmm nd L-735,524, and, optionally.,. one _or

arsssetected fromthe group consi sit?u—ng J‘nﬁﬂfzgﬁ’

L- 697,661, AZT, ddl or ddC. 15 9- A synerdistie- -c
of AIDS antiviral conmpounds, which is L-743,726 and one_qr nore of ltpe

H V i nhibitors

ddl, or ddC.

corrpound as claimed in claim1, which process conpri ses.

sel ected fromthe group consisting of lr 609, uHB‘UQWZTf ;
20 10. A proc&&-for the pr ¢pacation of a !
treat ment “ofi a

conpound of forrmula (I11): [err] ------ o,
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7. A combination of a compound of Formula I or
Formula II with a nucleoside analog having biological activity against
HIV reverse transcriptase.

8. A synergistic combination of AIDS antiviral

compounds, which is L-743,726 and L-735,524, and, optionally, one or

more of the HIV inhibitors selected from the group consisting of
L-697,661, AZT, ddI or ddC. -

9. A synergistic combination of AIDS antiviral
compounds, which is 1.-743,726 and one or more of the HIV inhibitors
selected from the group consisting of L-697,661, AZT, ddI, or ddC.

10. A process for the preparation of a
compound as claimed in claim 1, which process comprises
treatment of a compound of formula (III):

(1)

wherein X, x! and R are as defined for formula (I), with
a condensing agent.



err] and R are as defined for fornul a
conde ﬁ l '
he5|2|ng (-)-6-chl oro4-

cchoproperthynyI 4 trifluoronethyl-1,4-dihydro-2H 3, 1- pepzoxazi n- 2-on

(L-743,726), conprising the steps of (a) providing q LD UANY1997
(+/-)-6-chl oro-4-cycl opropyl et hynyl - % i £fuoromnet hyl -
1, 4-di hydro- 2H 3, 1- benzoxazi n- 2- one (L 21 211); (lb) condensing The

conpounds of step (a) - -with a resolving agent;

11. A process for synthesizing (-)-6-chloro-4-
cyclopropylethynyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one
(1.-743,726), comprising the steps of

(a) providing a quantity of (+/-)-6-chloro-4-cyclopropylethynyl-4-
trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one (L-741,211);

(b) condensing the compounds of step (a) with a resolving agent;

(c) separating the resulting diasterecmers;

(d) removing the resolving agent madification to give desired
compound.

12. The process of claim 11, wherein the resolving agent is (-)-
camphanyl chloride.



(c) separating the resulting di astérebrréré o (d) renoving the

resol ving agent nodification to give deS|red conpound.

The process of claim 11, wherein the resol ving agent |EREPBA€hﬁﬂmﬁﬁéﬁﬁﬂfr

, chlprlde
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BENZOXAZINONES AS INHIBITORS OF HIV REVERSE
TRANSCRIPTASE

ABSTRACT OF THE DISCLOSURE

Certain benzoxazinones are useful in the inhibition of HIV
reverse transcriptase (including its resistant varieties), the prevention or
treatment of infection by HIV and the treatment of AIDS, either as
compounds, pharmaceutically acceptable salts, pharmaceutical
composition ingredients, whether or not in combination with other
antivirals, immunomodulators, antibiotics or vaccines. Methods of

treating AIDS and methods of preventing or treating infection by HIV
are also described.



