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What is a patent attorney?
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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 |nventors 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

A science or engineering degree

Further degree is optional, but not unusual

Proficiency at written English

Foreign languages an asset

Attention to detail

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)

¢ 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 - sy 3,699,222

Isaacs et al. : _ (451 Oct. 17, 1972
[54] PRODUCTION OF VIRAL | (58] Field of Search................. N 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

2,230,654
TETRAFLUOROETHYLENE POLYMERS

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 935.

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...




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

We el
1. A pomsponed of ormla 1

X
X
J:;LZTu ...
.
or 3 pharmacestically accoptable sabt or sobvate, theroe,
wherein A X R R R' RS R R ad R anv as
e i Cirongs A, Growp 18, Group €, or Groep D:
Growp A:
\nuylmrqhwls’m iih ome, bw, throe or
wldw‘d from B E" R" R, and B
where B, R'%, R and R'* are sdependenthy hydns.
em, alkyl, zjlw\ ln@ml bk, haloalkney, Eydroxy,
alkowy, aien, isflylaming, haloalicyl,

KIS, l'h. CHRR",  CHHORY, 1)
RRRT and —NROCOMRT and where B i ydrogen,
alkyL o alkceyl:

X alkyl, hako, haboalyl, o hakoalkany:
YRR R R and R ane indpeadeally tdngen,
babo, mitro, — NR'R', - OR". - NHS(O1R". (N,

S0,
C{OHNR
RRIC{HORT, NRUCIORY, -l N
R CHNRECNIINR
H ROl NH R0, CHNRTC
[ N}[KN!R"'](‘NIL CHNRFCl—NEINR™),
RUCINRT R &‘JINOL.:nqL aliesyl,
alh oI, cycloslicyl, heteroan. oe heterocyclosliyl;
where thealky L, alkenl, alkymd eyeloalip, hnm\uyl

SIONNRERY, — C{OR®, — CIOROR®,
NRECLONR®, —NR (mﬂkn

2R

o, o five groups indepondently sloctial from alkyl,
b, oy, ydmcyalicy], optiosally subsitined
alkerey, alkaeyalkyl, alealkyl, carbony, alkovycarbe-
il alkemlosyeartonyl.  optionlly  subssinned
eychoallol, opivnally ssbstitied cycloaliglonycarbe:
syl optionally sebstitmad syl optiomally shsincd
arvho i * rhosy |, optice-

ally subssitosed smylaliyl q'ﬁbmlb wshstituted aryla-
Toyhony, eptioeally aibsinad aeylatkykonyeasbosy |,
sitro, cyamn, optionally substitined Betemeycloakyl,
optionally ssbainnel hewranl, —SOLR" (where n
B0, 0r 2 aod RY s optonally sebstined alkyl,
optionally sshatitutod anl. optionally substitwtod het-
erocycloalyl, or opticeally subsstated hetervanyl),
NRS0.R™ (where R™ is hydrogen or alkyl sad
B i alkyl, alkenyl. syckalkyl, syl beteroaeyl, ce
Beserocyekoalkll,  SONR™R™ (mhere B s
Irydgen or iyl and R is alk L alkeny L cycloalkyl,
aryl, Bescrosyl, of heerocyehalky T, —NROR"
(where R nln.lmmhuun“' s aligl, alke
ql.anm; orcychiabid). - NR¥R™ iwhere R and
ily hydeogee. alkyl ce bydeuny-
:quﬂ and — CICHNR R fwhere R is ydmgenor
zh@nnd R™ ks alioyl, afkemyl, aliomyl, o cyekoaliyl;

R is alkyl alkenyl, alkymyl, aryl eychoaliyl betervaryl,

and hetesocycloaliyd; where the alicy], alkesyl, alkyeyl,

arl. yekaliyl, hewcroanyl, and bewersyekallyd ane

andeperddently optonalhy substiteied with one, e,

thoee, four, o live groups sebostod from halo, bydmxy,

alkyl. Bakalkyl, hakslkosy, ammo, alkykming, snd
alkylsming;

Groog B:

A heterarylome optiosally sibsttvtad with one.
hece. o four proups schovsad Brom R 'R R"
and K where R I'2, R and R"* ane independently
Bydrogen, alkyL alkenyl. alkymd, haks, hakallovy,
Beydony, allomy. cysso, smin, alkylseiso, dalky-
Tamino, hakalkyl, alkylsuliom baraso, sy karbosy],

stitutod with one. T, thro, foni, I|~r. W% O sV

by sebocted from alkyl,
Eakalial. nitm, optionally substituted 1
cptionally ssbstituted betemycalkyl b

stmuted myl, opticeally substinsed any by, cptivmlly

shatitied Beteranyl, —OR", —NR'R®, —NRS(0)

R —IN, -.mut“ TR, —CI0R",

" NRCHOINRTR . — NRCIOOR”
and - NR'CIOMR®: or ome of B sl B together with
the corbon i which they arcatiached. R and R* together
with the casbeoe 1o which they are antached, and R* sad
R nosgether wath the carbon 10 which they are stmched
form CI0Y or Cl=NOHY

misn | cel

R is bydropen, halo or alicyl;

B, R and B are indepeadernly schectad froes bndngen,
Eeydrony, optionally ssbstinned alkoxy, aliod, slicey],
allynyl, aryl, eyekullyl, Bewroryl, and heiensy-
chalkyl: where the alkyl. alkenyl. alkyayl, aryl.
exchulkyl. beternandl and beterocycloalkyl ane isde-

iy opticaally substited with one, two three,

oL or allylarhomy lamine:; where R 5
alisl, or alkenyd; and wheve ench alyl mnd alkemyl,
Mhbﬂub{uﬂormmﬂmuﬁnk'" [
R R snd R, i independenaly optsonslly substi-
et with B, hydny, o alkony
X s alkyl, balo, hadoalicyl, or haloalkexy;
B RE R, RS R and R® ane independently bydmgen,
bolo, nitmo, - NRR'. OB, NHS(OLR'.  ON,
SO0 RY, —SIOLNRRY, O, R,
CHUBNR'RY, —NRICIONR", —NRICIINR'RY

NRCONOR®, - NRPCIDOR™.  — CHLNR)
(NRRL CHNRECL- NNRE R,
CHNRTCY - MHYNERT N1 mgm'\'
(=NINNES NN, CHNRC{=NHR™).

where thealky L alkern . alkynyd. eyekalkyl beserosry],
and heterncycloaliy] are imdependently eptieaally sub-
seiutnd with e, twn, theee, four, five, six o seven
groeps independenly sclocied from  hako, akyl,

halooliyl, mitm, optionally substieted cychalkyl.
optiosally subsiued beierocychally L oticaally sab-
stinsted arvl optcnally substinsed and Iy
subntueed heteranyl, — OR", Mt’k' RS
L ON SIOLR .
CIONRR KR mmz RRCOIR”
- NRACIOR; or cee of B! e B iogether with
thecarbon o whichibey arcanachod, 1" and it ogesber
with the carkon 10 which they sev sttached, and K and
her with the carbon 1o which they e ftaced
form L) ar €] NOKI,
mislor;
R’ i hydmogpen. hak o allyl; and
R*R” and K" are independently selected from hydeogen.
vy, optceally substtsted alony, alkyl, Bkl
alkenyl, alkvny], aryl, evehoalkyl, hetemany], and ba.
emcychoalkyl, where the alkyl. alieeyl, alkveyl, anl
eyeboaliyl, heternanyl sl beterocyehoalyl ane inde-
pendanily optaonally substitited with one, tw three.
four, or five groups i sebected fom alkyl.
halo, bydmowy, hydroyalicyl, optionally substineed
alkony, skonyaliyl. hakalkyl, carbory, carboxy e,
nitre cyane, U (wheren s, 1or 2amd RY
opticsally subtinies alkyl, optiasally substituted aryl.
opsiosally substitated cychoalkyl, optionally sbstinuied
betesocyehaliyl, o cptonally sshituted beteranyl).
NRMSI0)R™ (where R i hydrogen. aliyl, oralk-
gl and B s alkyl sy, optionally substisiod

emvaryll, —S0LNR" W (where B s Iydrgen.
amyl, o MI and K i alky. alkenyl, epseaalty
substied aryl. optonally subssied

ctoallyl, opcaally substitiied beserocyekallydl,

peiosailly . optmnally 3
vl optiamally sshstituied arykoxy. opticeally subti-
ke aryl aptiosally sbsiituted hetcmaryl.
NI([{:R"{\H! R i alkyl, slkesyl, sflony, of
cychoalkyl) and —NRR™ fuhess 1™ amd R e
 Bydrogen, alkyl or hydonyalk), and
CIOMNTIR jwhere R" is alkyl, alkeny alyml or

3
Growpc:

Al

where B i hydeogen, allyl alkesyl. aliyml, hale.

haloalcony, hydeoxy, slkosy, amino, alkylimino.
diafkylamino, hakslkyl, — NHS{ORR®, N, 000
B, Co0R",  CHONRRY and NR'CIOR";

Publication Classification

R i bydoogen, alkyl, or alkeemy;
¥0is—CHor—N-—;
X b alkyl, bubo, hsculion, of haloalkony:
R RR, R R and B are
Bl nitre, — NRR", OR®,
SRS, SO NRRT,
NRCOORT, — NRCIONRR”
NR'CIOIRT,  —CHNR™)
('u,m?'tt NHENRT R
NHENRS NG, CHLNRTC
CHNRC N,

| MR C{NR
alkynyl, epckoaliyl, Betervaryl, X
where thealkyL alkemyL alkyayl, cycloalkyl, hetenaryl,
and hevorocychoaliy| a\-mpmdamb optiogally s
stitwted with one, two, three, four. five. six or seven
growps independently sbected oo Balo, alkyl,
nmm miny, optaally subainned cyeloalkyl,
optioally sebstinel hewychuliy], optinally seb-

BN, SOOI R, CORY, —CIOORY,
CUNNETRT, —NRPCIONRTRY, — NRACIO0R™
it —NR'CIOIR", o ooc of R! and R sogesber with
thecarhon o wiichthey are atached, B and R iogether
with the carbom 1o which they are attacked and R and
S wirky the carhon 10 which they are attached
o C11) or £{=N0HK

mislor

Eydrogen, ko or alkyk. and

R, R and R, are insepesdeatly o by
Bydsocy, optinaally substiuted alkovy, allyl haloalkyl,
alkod, alloyeyl, ansl. eyelosityl, Beservary], and het-

encycioaliyl. -nm- mnlnrl alkend, allyml syl

cychaalkyl, hoserocychoalkyl are inde-
optionally Pl o g
o, o five growps by seleried Eom alkyl,

oy, hydsouyaliyl. optoaally substinsad
alkory, alkewyalkyl, bakoalkyl, carboy. carbony e,
sitrecyann, SOLR" (whercnstl 1.ceand s
optionally

¥ bl

Toalky L or opticeally substasiad hewran ),

NR z:(ﬁhk“'hha R"uh,amanql.u ak-
eyl sad R is alkyl, alkenyl,

aryl, upmwlly substied gch\llm. “'wmlll s

et

—y v.n..}.n“n“ {where RV is Bydmgen,
alkyl. oe alkeryl and B & alkyl, skeyl, optiosalty
whaitied and opteeally whainaal eyeloalkyl,

evckealkyl, opticaally sshatinied ey,

ly . optoaally mhﬁmd aykm optionally substi-
mted arylali oy by substissted hetervaryl,
NEC(OR' mbere 9.“ na]l]l.uﬂom}l alkewy, or
cvchoallyl) sad —NRR™ (where R™ and B are
nkpn‘l‘kml“ Hvdrogen, alkyl. or Bydronyalkylh and
CINHE l"ha\ell"nal} alkenyl, alkymyl, or
cychoalkyll; or

Group I
A

N
- \n/

o

K™ st B e independernly Bydrogen of alil:
X i byl b, haloalicy], or Bkl
RRLRL RS B and B are isdepeadcnt h'h(\dm\lm
halo, nitr, — NEK', —ORY, — KHS(OHR",
SN, —CIOJR’, O m.oe
MR, .Nknc}mk k

(N NRC

CHNREC mrm‘k“'mn A
It NH[\(K“’:«NII CHNRPCI=NER™),

CH,NR (TNR' B CHMNOL ), alkyl, alkony],
alkyml cychalkyl. hotcruard. or beterocyvkoalkyl,
where thealky, albesyl, alkym L eycloalkyl betervaryl,
and beterocychoaliyl ane indepesdently optionally sub.
stinsed with ose. mwo, theee, fou, fve, sy of wven
proups independently selocted from halo, alkyl,
halooliyl, mtm, optionally ssbstituted cycloakyl,
opticaally subtited betercycloalkyl, optionslly sub.

stitsted ansl ¥, cptionally
st ituesd I-mwol. L MRS
Hﬂ].k‘ LN,

hi !

R together with the carbon o which they are stewched
o €4 o CI—NUH

mulord

R i hydronpen, habo o alky; and

KR and R, ane independenily selected fom hydnogen,
hydorcy, opticaally substitsted alkoy, alkyl, haloalkyl,
alke=yl, alivey], oryl, eveloalkol heteroaryl, and het-
emeychaalio, where the alkyl, alienyl, allynyl, aryl,
eychaliyl. beteraryl and boterocychoalky] ane ande-
pendently optionally subssitused with ooe, tw hree,
Soar, or five groups isslependeatly schected from alkyl,
halo, v, hydrowyalkyl, optiosally. suhstined
alkiy, alkieyalkyl. habalkyl, carboy, carbony outer
nitre, cyana, —S{0. B whencnnis 0, |, or Zand R
s optionally substitutesd alkyl, cptionally substituled

aryl. opticnally ssbstituted cycoalkyl optionally sshe
sttunesd oalkyl, or apsionally substitued hete
ervaryll, —NR“SOLE™ (where R™ is Bydmpen.
alieyl, or alkemd sed R™ i alioy), sliieayl, optiosally
sobstioaod aryl, optiosally sshatitaed sycloaliol,
optonally sshatiniied heterocychalkyl, of ¢ Iy
sabitted heteroaryl L — $(00,NR R (whese R i
Iydruggen, alkal, ce alkemnl and K7™ is alkyl, atkenyl,
optoraly ssbstinned anl. optiomlly subiad
aeycloalkyl, optionally sshetintod heterocyloaliol, or
ptionally substituied hetervaryl), optionally sebsti-
ned cycloaligl, optionally subsined heserocy-
loalicyl, opticeally substinsted aryl, eptionally sebeti-
nied  arylaliyl, optomlly subsimael arvko
optionally substituied arylalidory, opticsally sebsti-
tted heteroaryl, — NIK()R Inba!R“mlyl alke
anl, ﬂn» or cychoalyljand — NRR™ (where R™
and ™ are o alkyl, or hydroxy
alkyll and (umuu {where R s alkyl, alkemyl,
aliovan, or evcioalltvl




We claim:
1. A compound of formula I:

Ré RY

0O, N

or a pharmaceutically acceptable salt or solvate, thereof,
wherein A, X, R', R?, R?, R*, R®, R%, and R are as
defined in Group A, Group B, Group C, or 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(OR®, —C(O)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(OIR®, —C(OJOR",
—C(ONR*R®,—NRC(O)OR®, —NR*C(O)NR*R™",
—NR*C(O)OR®, —NR*C(O)R¥, —CILN(R™)
(NRPRI5), — CH,NR¥C(=NH)(NR¥*R>?),
—CH,NR¥C{=NH}N(R***)(N0,)), —CH,NR*C
(=NIDNRZ"HCNY),  —CH,NR¥C(=NH)[R>),
—CILNR¥C(NR**R***)—CI(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, —OR®, —NR*R®, —NR®S(0)
R —CN, —S(0),R°, —C(O)R®, —C(O)OR?,
—C(ONR®R*, —NR*C{O)NR*R™, —NR*C(0)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 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, 0r2;
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 cycloalkyloxyearbo-
nyl, optionally substituted aryl, optionally substituted
aryloxy, optionally substituted aryloxycarbonyl, option-
ally substituted arylalkyl, optionally substituted aryla-
Ikyloxy, 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 hetercaryl),
—NR*SO,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 alkyl and R*** is alkyl, alkenyl, cycloalkyl,
aryl, heteroaryl, or 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(O)NR*R™" (where R* is hydrogen or
alkyl and R**" is alkyl, alkenyl, alkynyl, or cycloalkyl);
and

el

=

is alkyl, alkenyl, alkynyl, aryl, cycloalkyl, 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, eyano, amino, alkylamino, dialky-
lamino, halealkyl, alkylsulfonylamino, alkylearbonyl,
alkenylcarbonyl, alkoxycarbonyl, alkenyloxycarbonyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocar-
bonyl, or alkylearbonylamino; where R'¥ is hydrogen,
alkyl, or alkenyl; and where each alkyl and alkenyl,
either alone or as part of another group within R'%, R'2,
R, R'%, and R", is independently optionally substi-
tuted with halo, hydroxy, or alkoxy;

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,
—8(0),,R*, —S8(0),NR*R®, —C(O)R*, —C{O)OR®,
—C(OINR*R¥, —NR*C{0)0RY, —NR*C(O)NR*R*",
—NR*C(O)OR¥, —NR*C(O)R®, —CH,N(R*)
(NR254R255), CILNRC(—NIT)(NRZRE),
—CH,NR*C(—NIT)(N(R***)NO,)), —CILNR*C
(=NH)(N(R**)}(CN)), —CH,NR*C(=NH)(R**),
—CH,NR*C(NR**R**)—=CH(NO,), alkyl. alkenyl,
alkynyl, cycloalkyl, heteroaryl, or heterocycloalkyl,
where the allcyl, 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- V'is —CH_ or —N__:

stituted aryl, optionally substituted arvlalkyl. optionally

substituted heteroaryl, —OR®, —NR®R®, —NRSS(O) X is alkyl, halo, haloalkyl, or haloalkoxy: I P
JRP N, —S(0),R°, —C{OR?, —C(OJOR", L2 s pd ns 5 .

~_C{OINR®RY, —NRPC(O)NR*R®, —NR*C(O)OR* R, R%, R", R R’ inda'R are ;ndcpmdcm]y hg'drogcn_.

and —NR*C(O)R®; or one of R" and R? together with halo, nitro, —NR'R®, —OR®, —NHS(O},R", —CN,

the carbon to which they arc 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):

—8(0), R®, —S(0),NR*R¥, —C(OIR®, —C(OJOR?,
—C({O)NR®*R¥, —NR*C(0)OR®, —NR*C(O)NR*R™",
—NR®C(O)OR®, —NRPC(OR®, —CH,N(R>)
(NR**R>), — CH,NRC(=NH)(NR>"R*"),
—CH,NR*C(=NH)N{R*")}(NQ,)), —CH,NR*C

mislor2; (—NHYNR*YCN)., —CHNR*C(—NH)R>),

CH,NRPC(NR>*R2*)—CH(NO,), alkyl. alkenyl,
R*,R¥ and R*" are independently selected from hydrogen, alkynyl, cycloalkyl, heteroaryl, or heterocycloalkyl,

R is hydrogen, halo or alkyl; and

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, hydroxvalkyl, optionally substituted
alkoxy, alkoxyalkyl, haloalkyl, carboxy, carboxy ester,
nitro, eyano, —S(0),R*" (wherenis 0. 1,or 2and R is
optionally substituted alkyl. optionally 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 arvl, 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 arvloxy. optionally substi-
tuted arylalkyloxy, optionally substituted heteroaryl,
—NHC(O)R** (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);

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({OJOR®, —C(O)NR®*R* and NR*C(O)R¥;

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, —OR®, — NR®R¥ —NR"*S(0)
JR?, —CON, —8(0),R*, —C(OR®, —C(OJOR?,
—C(ONR'R", —NRFC(O)NR'RY, —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 o which they are attached, and R® and
R® together with the carbon 1o which they are attached
form C(0) or C(=NOH]},

mis | or2;
R” is hydrogen. halo or alkyl; and

R*, R¥ and Ry 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, hetervaryl, 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* (wherenis 0, 1,or2 and R*' is
optionally substituted alkyl. optionally substituted aryl,
optionally substituted cycloalkyl, optionally substituted
heterocycloalkyl, or optionally substituted heteroaryl),
—NR**§(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(O),NR¥'R3™ (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-
lkyl, optionally substituted aryloxy, optionally substi-
tuted arylalkyloxy, 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(ONHR™ (where R* is alkyl. alkenyl, alkvnyl, or
cycloalkyl); or



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

alkyl, 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*7 is
hydrogen, alkyl, or alkenyl and R*™ is alkyl, alkenyl,

AN optionally  substituted aryl, optionally substituted

‘ eycloalkyl, optionally substituted heterocycloalkyl, or

N N ur optionally substituted heteroaryl), optionally substi-

\H/ R tuted cycloalkyl, optionally substituted heterocy-

a 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 cycloalleyl) and — NR*R* (where R*

Rilo and R*”" are independently hydrogen, alkyl, or hydroxy-

~ | alkyl), and —C(O)NHR> (where R* is alkyl, alkenyl,
N N alkynyl, or cycloalkyl).

Y
0

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®, —NIIS(O},R, —CN,
—8(0),,R¥, —S({0),NR*R*, —C({O)R*, —C({O)OR",
—C[O)NR*R®, —NR*C(0)OR¥, —NR*C(O)NR*R¥",
—NR*C(O)OR®, —NR*C(O)RY, —CILN(R™)
(NRZ* R, — CH,NRPC(=NH){NR**R**"),
—CILNRPC(=NH)(NR>*)(NO,)). —CIH,NR>C
(=NH(NR>(CN)),  —CH,NR¥C(=NH)(R>"),
—CILNR¥CNR™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, —OR®, —NR*R¥, —NR"S(0)
R, —CN. —§(0),R", —C(OR", —C(OJOR’,
" CIOINR®RY,  NR'C{OJNR¥RY, — NR*C(O)OR™
and —NRC(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 to which they are attached
form C{O) or C(=NOH);

mis lor?;

R7 is hydrogen, halo or alkyl; and

R*, R¥ and Ry are independently selected from hydrogen,
hydroxy, optionally substimuted 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 nis 0, 1, or 2 and R*'
is optionally substituted alkyl, optionally substituted



Please ask questions




