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A patent attorney is

e Alawyer
e Specialised in the legal protection of inventions
e Mostly obtaining protection
—Drafting patent applications
—Arguing with patent offices
e Also advising on rights, eg licensing, freedom to operate

e And enforcement of rights, eg litigation
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You get to work with

e Inventors and research teams

e Commercial and marketing teams

e Patent attorneys in other countries

e Patent examiners at UK and European Patent Offices

e Other lawyers (solicitors, barristers)



What do you need?
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Essential and desirable qualifications

e A science or engineering degree

e Further degree is optional, but not unusual
e Proficiency at written English

e Foreign languages an asset

e Attention to detail

e Good communication and analytical skills
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Qualification route

e Must be done under supervision of patent attorney (patent attorney firm
or in-house department)

e First level exams — Patent Examination Board or University course (Queen
Mary, Bournemouth, Brunel)

e Final UK exams

e Two sets of exams for qualification before European Patent Office — exam
and “pre-exam”

e Expect to take 4 to 6 years

e |nvolves large amount of private study and for many their first experience
of exam failure



Not all patents are complicated
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United States Patent - s 3,699,222

Isaacs et al. : _ [451 Oct. 17, 1972
(541 PRODUCTION OF VIRAL . [58] Field of Search............. et 424/85

INTERFERING SUBSTANCES

What is claimed i lS

1. Interferon.

2. Human mterferon.
3. Monkey interferon.
4. Chick interferon.
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United States Patent Office 2,699,054

Patented Jan. 11, 1955

What is claimed is:

1. A compound chosen from the group consisting of
tetracycline, the mineral acid salts of tetracycline, the
alkali metal salts of tetracycline and the alkaline earth
metal salts of tetracycline.

2. Tetracycline.

3. Mineral acid salts of tetracycline.

4. Alkali metal salts of tetracycline.

5. Alkaline earth metal salts of tetracycline.

6. Tetracycline hydrochloride.
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UNITED STATES PATENT OFFICE

I claim:

1. Polymerized tetrafluoroethylene.

9. The process of polymerizing tetrafluoro-
ethylene which comprises subjecting it to super-
atmospheric pressure.

3. The process of polymerizing tetrafluoro-.
ethylene which comprises subjecting it to super-
atmospheric pressure in the presence of a cata-
lyst..
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United States Patent Office 3,156,523

Patented Nov. 10, 1964

What is claimed is:

1., Flement 95.

2. The isotope of element 95 having the mass number
241.

3. The isotope of element 95 having the mass num-
ber 242,



But often they are...
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a9) United States
a2 Patent Application Publication (o) Pub. No.: US 2015/0141399 A1

Aay et al.

(43) Pub. Date:

May 21, 2015

(54) MEK INHIBITORS AND METHODS OF
THEIR USE

W claim
1 A sompousd of formals |:

[

53

cr & pharmaceuticslly acoepmble sak or sefae. tereof,
wherein A, X, B'. R*, R”, R%, R, R’mdl"\.-‘
defined ia Goap A. Geosp B, Groap C. of Group [
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K" sogetber wih the carbon 10 which they are smachel
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]
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Trpdrowy, optionally sbstkused alkowy, aleyl, alkcayl,
alkymyl, and, cyekallel, beteroaryh and betosory
coalkyl; where the allol akenyl akyml. aryl,
cycloakyl, botcroaryl, end hoerooycloaliy are inde-
pendantly optiosally sashstitied with one, oo thiox,

four, o e growps independrdly sebectiod from alkyl,
bk, hydwey, hydeoyaliyl, cptoeally sshetinged
allarey. alkomyalipl. baboalkyl, carbory, alkoycarbe-
il akenylovyerboayl,  optionally  sshatingad
cycloaky], opioeally sebatisied cychoalcyboxyoaro-
. opticsally subsutod eryl, optioaally substingad

liphoy, opsionsly substouted anylalkylowycarboryl,
i e, optorally subditned beerocyeloalkyl,
optionaby substtaed beternyl, —S(OWR" (whewe o
i 0 1, 00 2 and R s optiowally sbstituted alkyl,
optionaby sebatiteted sevl, optioeally subsitmed b
avcychoaligl. oo cptionally substituted beteroanyl),

MRS R"“[ bene B 1 hydgen o alid =
(Sl ) alk,l.xl: eyelmlkyl. aryl, hetercaryl, or
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and

R® i alkrl, alkemy, by, anyl, sysioalicl, betersaryl,
and hetiemcychalky whene the aliy . allemyl. slkysyl,
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boayL e albyarbentooeaeo: where B 1 bydrogen,
alkyl, or olkemy; aad whew each abyl and alkenyl,
au..nm,umnnmxmw.pmm-n R
R, R, aesd R s independenly opioeully substin
tutoxd writh bk, hychsrey. or alkex;

X is alkyl, hale, Baloali], o haloalkoxy;
RLRY, k‘ RY % and R* are
o

alkyayl, mmm. imn\wl ar mmmm.

mmﬂqduuy e mx-mdaw nTurJI} uh
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prowps independently scloctod from halo,  alkyl,

babooliyl. nitro, opdonelly substianed  cycloalkyl
optinsally aibstined hetemeye knalkyl, ptinmally ssh
sitatod syl optionally subsitesed arvlalkyl, ophionally
substitited hetoroaryl, —OR". —NE*R™. —NR*SI0)
R ON,  SOLE.  CIOR,  CO0RY
CONRRY, - NECIONRTRY, Nk\'ﬂ]l]f.‘
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I'|r or five groups indapendently wehected from alkyl
o, bwdrowy, hydroxyaliyl. epicnally subitiued
nnm. aloyaliy], halosllorl, earbony, earbony ester,
Eitro, cyaae, — SO R (wheren it T, er 2and B 45
eptiosally wibstitited by, optionally cabeititid syl
uptioasally substiiviod cycloalks L optionally substiusd
kw-mlmfk)i M-ﬂlmﬂy sabwt tvted hetercaryl .
REMS0LR ™ b bydrengens, kL ol
enl and R* n.\n@ xlmu optiseally subisinad
anyl, optionally substinied cyekalkyL optiorally sab-
stinsiad bterocycialigd m‘-w,—mmmm het-
croayll, —S0)NR R (where R e,
alkyl cr alkezyl and R*™ is alky Ikzuvl optonally
mbstinied and. optionally sshatinied ayeioalkyl
eptioally substitted heteroycoallyl, or opooally
subsiisd  Beseroaryl),  opsonally  substined
r.)thnl.'\i optceslly sabstinzed_betemeyeioaliyl
d aryl
By, cpticaly M\I svlony, optioally sibsii
e ol ogally sabatitatind hesercaryl.
NHC(OR™ -nhﬂ! Il' i allkyl alkeny L allony, o
cychoalil ) snd —NE*R™ (slor B asd B are
lrkrt\'lk!ll‘ Todrogem, 2yl o Bipdoyalkylh ad
CIVNHR™ fwhore B i alkyl, alkenyl, abym], o
syshealipl);
Linwp €
A

—COIOR", —CIOINRR® sad {‘UUlh'

Publication Classification

R i by, kLo afkesy .
Vb =H—or=N—;

X malkyl, hado bakelkod oe haalkogy

BLRLRY RS R‘MR‘nmndq)md(ﬂthn

RN,
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CHNR'T

akenyl, alkymy, cyckoalh
20 heterocycheallyl v indepeadsaaly opt
stinueed with onc, o, three. four, five, six or seven
grps independently sehcted Fom halo, all,
bedlipl. nite, opicsally substiied cyclouliyl,
optonly substinied hetemcycloaliyl, epricnslly b
nm«ﬂ Jrillml.vM!lluh‘dur\-h'[\,\l.upllululh’
hetervary! NRR, BRSO}

O,
SO} R" O l:nlt". CIORRY,
NRPTIRNRR”, —NRCIOWR"

wilh the corbon t which they ane attached, and B snd
K" togetier with the carbon b which they an attached
form €00 o C{=NOH

mislorl

R is hydrogen, bk or alkyt: and

R, R aad R, are independently selected from ydrogen,
ydromy. cptionally sahatinodalloy, ally, halooleyl,
aliemyl, slcymnyd, 3svl, eycloatyl. hetersaryl, and hat-
secycaliyl, wheee the syl alkenyl, adynyl. enyl,
yeloalky], eterseryl, and Beterocyekelky] are nde-
pemdestly optiorally sebstivated with oo, s thres,
four, o ve groups independenily selected fum alkyl,
Bodo, hydmzy, mydrsyalkyl, optisally substinged
iy, alkonyallyl, haboaliyl, carbony, catbony e,
it cyano, —SI0) & fuherenisd, 1,0r Tand R is
optiom By substitied akyl. optiosally subsiested aryl,
optiombty hatitted cychnatiyl, opicsally aubstited
Beseocyclalal o ...x.m.ll,u subsiitned hetervasy),

A ané B is alkyl, alkenyl, opfioaally substitused
aryl eptionslly sibstinsted cychaliol, opborslly sibe
szued becaxveloakyl, or opticaally .mnmﬂ’w
emaryll. —S(DLNR" !R (where ' b Bvdnogen,
alig. or alkemd and B'™ i aliyl, albenyl, upllomlh
sshatinitd aryl. optionally ssbstivetad cyclcalil,
optiomby ssbstinied Seeroeychalkal o optiomlly
sebainned  beesoaryl)  optiomlly  substinsed
aclualkyl, optraly whatsied  bewrsycloaliyl,
optiomly substitited acy L opicesly subsitued aryla-
Tyl cpsonslly subsiteted arghony, optioaally substia
o Jnm?.bﬁ\. wponadly substinnsd beennl,

REICINR' (wbese 3™ sallol. alkenyL allowy. oe
ycloalkyl) smd —NR¥RY [whers B and B anc
independetly hydmges, k], or bydrosyalkyly, and

CIOINHR™ (wher: R™ is alkyl, aliceyl, aliyuy, o
eyeloalkyl or

Goowsg [
Ak

w\r"

K and R*™ are iadepesdertly kydrogen or alkol:
nml ko, habsaliy, o bakoalkory;
R R and

| RN
CH, NE ) l'llf"l(l?l ulol..nl'lo:wfi
a.hq’L cychoeliyl, hetaroanyl. ar oo
where trealkyl alkeny ol qdman! heeeany]

tirsted with o, i, thive, o, e, it o cvee
woups independently sehoted from ke, alkyl
hubsaliyl. mitm, optionally sibsstated cychalkyl
cptosally sibstitmed heterocycloallyl, opsissally sub-

utumed Imu'lyl. OR', —NR'RE, NS0}
SO, GO, COMR",
c{om R‘ \mo-w.‘w' MRCIN0R™
and —NE'TIOR®; or ane of R and R ingether witk
ncmmmu&a&yum.uw.n'.mn‘umu
wilh the carbes 1o whicis they anc atachad, and R aad
H? twgether with the casbon 1o which they seo atiachod
form i) or C{=ROHK
mis e 2;
R’ s kydmgen, hude of sl and
K, R” and K, soc independeny scieciod fom hycrogen
By, optionally subatitned olkony, alkyl, baloakyl.
adkerrel alkyayl, arvl. cveloalkyl, betoraryd. snd bt
emcychoalkyl, where the abol alkenyl. slkyuyl, aryl
cckulio, hetermaryl. and hetervcycinly! are inde-
pemlenly opticeally schatitued wath cne, two three,
o, o ive groups independently selociod from alkyl
hale, bydmy. bydroyaliorl, optiosally mbstinuiod
akowy, 1knxullg| aaliyl, sarbony, cary eser
fmhere s s 0, 1or 2ond B
" m-mlb anb-mlc.[ abial. opteaally sbstinied

anyl, opeiosally substinwed cychoalkyl, opéonslly sus-
sttt hetemeycioalkyl, or apticaally wibicd het-
]}, —NE“S0LE" (vbox B i oo
ol or slenyl e R™ s shigl slbesl, opiorally
substiued aryl, optivully ssbstivtal cycloakyl,
iy

el '™ i aliyd, sk,
optionalty subsind

nsed aralbyl, optomlly  cbamael
aptiorally substituted ayiakykosy, vptiosll
tuesd hesemaryl, — NHO[OWR (ahere R isali l:
cayl, alkuy, o cychoallyl msd —NRMR™ {where R
=R are dependently hydbogee, allyL o bydeoey-
k). and —CUOINHR™ ubere R™ s alkyl, abmg,
alloym o cychoalkvl)




We claim:
1. A compound of formula I:

0,

or a pharmaceutically acceptable salt or solvate, thereof,
wherein A, X, R!, R?, R%, RY, R®, R, and R7 are as
defined in Group A, Group B, Group C, ar Group D:

Group A:

A is arylene optionally substituted with one, two, three or
four groups selected from R, R'?, R™, R'®, and R"
where R'", R", R and R'® are independently hydro-
gen, alkyl, alkenyl, alkynyl. halo, haloalkoxy, hydroxy,
alkoxy, amino, alkylamino, dialkylamino, haloalkyl,

NHS(0),R*, —CN, —C(O)R®, —C(0)ORY, —C(0)
NR*R¥ and —NR®*C(O)R¥ and where R'? is hydrogen,
alkyl, or alkenyl:

X is alkyl, halo, haloalkyl, or haloalkoxy:

RY, R%, R, R, R* and R® are independently hydrogen,
halo, nitro, —NR*R¥, —OR®, —NHS(0),R®, —CN,
—58(0),,R*, —S(0),NR*R¥, —C(O)R®, —C(OJOR?,
—C(ONR*RY, —NRC(O)OR", —NR*C(O)NR*R*",
—NR*C(O)ORY, —NR'C(O)R®, —CILN(R™)
(NRPIRY5), — CH,NR¥C(—NH)(NR*'R*),
—CH,NR*C(=NH)(N{R***)(NO,)), —CH,NR*C
(=NHYNR")(CN)), —CH,NR>C(=NH)(R*),
—CH,NR*C(NR™R¥*)—CH(NO,). alkyl, alkenyl,
alkynyl, cycloalkyl, heteroaryl, or heterocycloalkyl;
where the alkyl, alkenyl, alkynyl, cycloalkyl, heteroaryl,
and heterocycloalkyl are independently optionally sub-
stituted with one, two, three, four, five, six or seven
groups  independently selected from halo, alkyl,
haloalkyl, nitro, optionally substituted cycloalkyl,
optionally substituted heterocycloalkyl, optionally sub-
stituted aryl, optionally substituted arylalkyl. optionally
substituted heteroaryl, —ORS3, —NR®R¥, —NRKS(O)
R, —CN, —S(0),R°, —C{OR®, —C[OJOR?,
—C{ONR®RY, —NR*C(O)NR*R™, —NR*C(O)ORY
and —NR*C(O)R™: or one of R' and R” together with
thecarbon to which they are attached. R* and R* together
with the carbon to which they are attached, and R” and
R® together with the carbon to which they are attached
form C{O) or C{=NOH);

mis0, 1, or2:
R is hydrogen, halo or alkyl;

R®, R* and R*" are independently selected from hydrogen,
hydroxy, optionally substituted alkoxy, alkyl, alkenyl,
alkynyl, aryl, cycloalkyl, heteroaryl, and heterocy-
cloalkyl; where the alkyl, alkenyl, alkynyl, aryl,
cycloalkyl, heteroaryl, and heterocycloalkyl are inde-
pendently optionally substituted with one, two three,

four, or five groups independently selected from alkyl,
halo, hydroxy, hydroxyalkyl, optionally substituted
alkoxy, alkoxyalkyl, haloalkyl, carboxy. alkoxycarbo-
nyl. alkenyloxycarbonyl, optionally  substituted
cycloalkyl, optionally substituted cycloalkyloxycarbo-
nyl. optionally substituted aryl, optionally substituted
aryloxy, optionally substituted aryloxycarbonyl, option-
ally substituted arylalkyl, optionally substituted aryla-
lkyloxy, optionally substituted arylalkyloxycarbonyl,
nitro, cyano, optionally substituted heterocycloalkyl,
optionally substituted heteroaryl, —S(0),R*" (where n
is 0, 1, or 2 and R*" is optionally substituted alkyl,
optionally substituted aryl, optionally substituted het-
erocycloalkyl, or optionally substituted heteroaryl),
— NR*¥80,R* (where R* is hydrogen or alkyl and
R** is alkyl, alkenyl, cycloalkyl, aryl, heteroaryl, or
heterocycloalkyl), —SO,NR¥*R*™ (where R™ is
hydrogen or alkyland R* is alkyl, alkenyl, cycloalkyl,
aryl, heteroaryl, o heterocycloalkyl), —NR*C{O)R**
(where R*? is hydrogen or alkyl and R is alkyl, alk-
enyl, alkoxy, or cycloalkyl), —NR*R* (where R* and
R*" are independently hydrogen, alkyl, or hydroxy-
alkyl), and —C(OJNR*R™ (where R* is hydrogen or
alkyl and R¥" is alkyl, alkenyl, alkynyl, or cycloalkyl);
and

R” is alkyl, alkenyl, alkynyl, aryl, eycloalkyl, heteroaryl,
and heterocycloalkyl; where the alkyl, alkenyl, alkynyl,
aryl, cycloalkyl, heteroaryl, and heterocycloalkyl are
independently optionally substituted with one, two,
three, four, or five groups selected from halo, hydroxy,
alkyl, haloalkyl, haloalkoxy. amino, alkylamino, and
dialkylamino;

Group B:

A is heteroarylene optionally substituted with one, two,
three, or four groups selected from R, R'?, R, R'®
and R' where R'%, R'?, R'* and R"'® are independently
hydrogen, alkyl, alkenyl, alkynyl. halo, haloalkoxy,
hydroxy. alkoxy, cyano, amino, alkylamino, dialky-
lamino, haloalkyl, alkylsulfonylamino, alkylcarbonyl,
alkenylearbonyl, alkoxycarbonyl, alkenyloxycarbonyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocar-
bonyl, or alkylcarbonylamino; where R' is hydrogen,
alkyl, or alkenyl: and where each alkyl and alkenyl,
either alone or as part of another group within R*?, R'?,
R, R', and R", is independently optionally substi-
tuted with halo, hydroxy, or alkoxy;

X is alkyl, halo, haloalkyl, or haloalkoxy;

R, R?, R¥ R* R and R® are independently hydrogen,
halo, nitro, —NR*R¥, —OR®, —NHS(O),R*, —CN,
—S(0),R®, —S(0),NR®R¥, —C{O)R®, —C{OJOR?,
—C(ONR*R®, —NR*C(O)OR", —NR*C(O)NR*R"",
—NR*C(O)OR®, —NR'C(OR®, —CILN(R™)
(NR¥9R>H), CH,NR¥PC(—NI)(NRR>Y),
—CH,NR®C(—NI)(N(R*")(NO,)), —CH,NR*C
(=NH)NR>“HCN)). —CHNR**C(=NH)(R*),
—CH,NR¥PC(NR**R**")—CH(NO,), alkyl, alkenyl,
allynyl, cycloalkyl, heteroaryl, or heterocycloalkyl,
where the alkyl, alkenyl, alkynyl, cycloalkyl, heteroaryl,
and heterocycloalkyl are independently optionally sub-
stituted with one. two, three, four, five, six or seven
groups independently selected from halo, alkyl,

IP



haloalkyl, nitro, optionally substituted cycloalkyl, R is hydrogen, alkyl, or alkenyl;
optionally substituted heterocycloalkyl, optionally sub- Y'is—CH—or —N—:

stituted aryl, optionally substituted arylalkyl, optionally
substituted heteroaryl, —OR®, —NR*R¥, —NR*3(0) X 18 alkyl, halo, haloalkyl, or haloalkoxy; I P
R, CN, S(O),R%. COR’, C(OJOR", r e mé s it
" CIOINRERY, — NRPC(O)NRFRY, NR*C{OJORY R, R%, R", R* R’ indwR are ;ndcpmdcmly hg'drogcn.
and —NR*C(O)R®; or one of R' and R* together with halo, nitro, —NR'R?, LOR, - NHS(O),R’, CN,
thecarbon lo which they areattached, R® and R* together —S(0),R%, _‘S(OJJNR R", _I'C(O)R : _'C(ODR”:
with the carbon to which they are attached, and R’ and —C(ONR'R®, —NR*C(OJOR", —NR*C(O)NR"R™",
R* together with the carbon to which they are attached *NRSC(Q JOR®,  —NR'C(O)R". *CH;N(R?))
form C(Q) or C(=NOH); (NR**“R*), —CH,NR*C(=NH){(NR***R*"),
mislor2; —CH,NR¥C(—=NH)(NR™")(NO,)), —CH,NR¥C
. ' (:NH)(N(R‘SH)(CN)), CHSNRJSC(:NH)(RH):
R is hydrogen. halo or alkyl: and CH,NR*C(NR***R***)—CH(NO,), alkyl, alkenyl,
R®, R¥ and R*" are independently sclected from hydrogen, alkynyl, cycloalkyl, heteroaryl, or heterocycloalkyl,

hydroxy, optionally substituted alkoxy, alkyl, haloalkyl,
alkenyl, alkynyl, aryl, eycloalkyl, heteroaryl, and het-
erocycloalkyl, where the alkyl, alkenyl, alkynyl, aryl,
cycloalkyl, heteroaryl, and heterocycloalkyl are inde-
pendently optionally substituted with one, two three,
four, or five groups independently selected from alkyl,
halo, hydroxy, hydroxyalkyl, optionally substituted
alkoxy, alkoxyalkyl, haloalkyl, carboxy, carboxy ester,
nitre, cyano, — S(0),R*' (wherenis0, 1,or 2and R* is
optionally substituted alkyl, aptionally substituted aryl,
optionally substituted cycloalkyl. optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl),

NR*8(0),R** (where R*® is hydrogen, alkyl, oralk-
enyl and R*™ is alkyl, alkenyl, optionally substituted
aryl, optionally substituted cycloalkyl, optionally sub-
stituted heterocycloalkyl, or optionally substituted het-
eroaryl), —S(0),NR*'R*™ (where R* is hydrogen,
alkyl, or alkenyl and R*" is alkyl, alkenyl, optionally
substituted aryl, optionally substituted cycloalkyl,
optionally substituted heterocycloalkyl, or optionally
substituted  heteroaryl),  optionally  substituted
cycloalkyl, optionally substituted heterocycloalkyl,
optionally substituted aryl, optionally substituted aryla-
Ikyl, optionally substituted aryloxy. optionally substi-
tuted arvlalkyloxy, optionally substituted heteroaryl,
— NHC(O)R*? (where R*? is alkyl, alkenyl, alkoxy, or
eycloalkyl) and —NR*R* (where R*® and R*® are
independently hydrogen. alkyl, or hydroxyalkyl). and
—C(O)NHR™ (where R* is alkyl, alkenyl, alkynyl, or
cycloalkyl);

Group C:

Als

where R'® is hydrogen, alkyl, alkenyl. alkynyl, halo,
haloalkoxy, hydroxy, alkoxy, amino, alkylamino,
dialkylamino, haloalkyl, —NHS(0),R®, —CN, —C(0)
R¥, —C{O)OR®, —C(O)NR*R¥ and NR*C(O)R¥;

where the alkyl, alkenyl, alkynyl, cycloalkyl, heteroaryl,
and heterocycloalky] are independently optionally sub-
stituted with one, two, three, four, five, six or seven
groups independently selected from halo, alkyl,
haloalkyl, nitro, optionally substituted cycloalkyl,
optionally substituted heterocycloalkyl, optionally sub-
stituted aryl, optionally substituted arylalkyl, optionally
substituted heteroaryl, —OR*, —NR*R*, —NR*$(0)
JRE—ON, —8(0),R°. —C(O)R?, —C(O)0R®,
—C(OINR®R¥, —NR*C[O)NR*R¥', —NR*C(O)OR*
and —NR*C(O)R¥; or one of R' and R? together with
the carbon to which they are attached, R* and R* together
with the carbon 1o which they are attached, and R* and
R together with the carbon (o which they are atiached
form C{O) or C(—NOH);

mis1or2;
R” is hydrogen, halo or alkyl; and

R¥, R* and Rg. are independently selected from hydrogen,
hydroxy, optionally substituted alkoxy, alkyl, haloalkyl,
alkenyl, alkynyl, aryl, cycloalkyl, heteroaryl, and het-
erocycloalkyl, where the alkyl, alkenyl. alkynyl, aryl,
cycloalkyl, heteroaryl, and heterocycloalkyl are inde-
pendently optionally substituted with one, two three,
four, or five groups independently selected from alkyl,
halo, hydroxy, hydroxyalkyl, optionally substituted
alkoxy, alkoxyalkyl, haloalkyl, carboxy, carboxy ester,
nitro, cyano, —S(0),R*" (where nis0, 1, 0r 2 and R* is
optionally substituted alkyl, optionally substituted aryl,
optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, or optionally substituted hetervaryl),
—NR¥*S(0),R* (where R* is hydrogen, alkyl, or alk-
enyl and R** is alkyl, alkenyl, optionally substituted
aryl, optionally substituted cycloalkyl, optionally sub-
stituted heterocycloalkyl, or optionally substituted het-
eroaryl), —S(0),NR* R (where R*” is hydrogen,
alkyl, or alkenyl and R** is alkyl, alkenyl, optionally
substituted aryl, optionally substituted cycloalkyl,
optionally substituted heterocycloalkyl, or optionally
substituted  heteroaryl),  optionally  substituted
cycloalkyl, optionally substituted heterocycloalkyl,
optionally substituted ary], optionally substituted aryla-
lkyl, optionally substituted aryloxy, optionally substi-
tuted arylalkyloxy, optionally substituted heteroaryl,
—NHC{OIR*? (where R is alkyl, alkenyl, alkoxy, or
cycloalkyl) and —NR*R* (where R* and R*® are
independently hydrogen, alkyl, or hydroxyalkyl), and
—C(O)NHR™* (where R** is alkyl, alkenyl, alkynyl, or
cycloalkyl); or



Group D: aryl, optionally substituted cycloalkyl, optionally sub-
Ads stituted heterocycloalkyl, or optionally substituted het-
eroaryl), —NR*S$(0),R** (where R*® is hydrogen,

alkvl, or alkenyl and R** is alkyl, alkenyl, optionally I P
{b) substituted aryl, optionally substituted cycloalkyl,
optionally substituted heterocycloalkyl, or optionally
substituted heteroaryl), —S(0),NR* 'R (where R* is
hydrogen, alkyl, ar alkenyl and R*™ is alkyl, alkenyl,

R : : , : St
\ optionally substituted aryl, optionally substituted
| cycloalkyl, optionally substituted heterocycloalkyl, or
N, N, ar optionally substituted heteroaryl), optionally substi-
\H/ R tuted cycloalkyl, optionally substituted heterocy-
& cloalkyl, optionally substituted aryl, optionally substi-
@ tuted arylalkyl, optionally substituted aryloxy,
optionally substituted arylalkyloxy, optionally substi-
tuted heteroaryl, —NHC(O)R*? (where R*? is alkyl, alk-
enyl, alkoxy, or cycloalkyl) and —NR**R*" (where R*"
Rt and R*” are independently hydrogen, alkyl, or hydroxy-
7z | alkyl), and —C(ONHR™ (where R™ is alkyl, alkenyl,
N N alkynyl, or cycloalkyl).
Y
o]

R* and R*™ are independently hydrogen or alkyl:

X is alkyl, halo, haloalkyl, or haloalkoxy:

R', R?, R? R? R® and R® are independently hydrogen,
halo, nitro, —NR*R®, —OR®, —NHS(0),R"*, —CN,
—S8(0),,R¥, —S(O),NR*R®, —C(O)R®, —C(O)OR?,
—C({O)NR®R*,—NR*C(0)OR®, —NR*C(O)NR*RY",
—NR*C{OYOR®, —NR*C(O)R®, —CIHN(R™)
(NR#R25), —CH,NRZC(=NH)(NR***R>*),
—CH,NR*C(=NH)(N(R**}(NO,)), —CH,NR*C
(=NH)(NR*CN)),  —CH,NR¥C(=NH)(R*),
—CH,NR™C(NR™R*")=CH(NO,), alky, alkenyl,
alkynyl, cycloalkyl, heteroaryl, or heterocycloalkyl,
where the alkyl. alkenyl, alkynyl, cycloalkyl, heteroaryl,
and heterocycloalkyl are independently optionally sub-
stituted with one, two, three, four, five, six or seven
groups  independently selected from halo, alkyl,
haloalkyl, nitro, optionally substituted cycloalkyl,
optionally substituted heterocycloalkyl, optionally sub-
stituted aryl, optionally substituted arylalky]. optionally
substiluted heteroaryl, —OR®, —NR*R¥, —NR*S(0)
JR%, —CN, —8(0),R°, —C(OR®, —C(OJOR®,
—C(O)NR*R®, —NR*C{O)NR¥R¥', - NR"C(OJOR*
and —NR*C(O)R®: or one of R" and R* together with
the carbon to which they are attached, R* and R* together
with the carbon to which they are attached, and R* and
R together with the carbon 1o which they are attached
form C(O) or C(=NOH);

mis lor2;

R” is hydrogen, halo or alkyl; and

R*,R¥ and R, are independently selected from hydrogen,
hydroxy, optionally substituted alkoxy, alky], haloalkyl,
alkenyl, alkynyl, aryl, cycloalkyl, heteroaryl, and het-
erocycloalkyl. where the alkyl, alkenyl, alkynyl, aryl,
ceycloalkyl, heteroaryl, and heterocyeloalkyl are inde-
pendently optionally substituted with one, two three,
four, or five groups independently selected from alkyl,
halo, hydroxy, hydroxyalkyl, optionally substituted
alkoxy, alkoxyalkyl, haloalkyl, carboxy, carboxy ester,
nitro, cyano, —S(Q). R*' (where nis 0, 1, or 2 and R*'
is optionally substituted alkyl, optionally substituted
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