
6-, 7-, OR 8-SUBSTITUTED
QUINAZOLINONE DERIVATIVES AND
COMPOSITIONS COMPRISING AND
METHODS OF USING THE SAME  1.
FIELD OF THE INVENTION
Provided herein are quit
quinzolimone derivatives.
Pharmaceutical compositions
comprising the compounds and
methods for treating, preventing
and managing various disorders
are  also disclosed.  2.
BACKGROUND OF THE INVENTION  2.1
PATHOBIOLOGY OF CANCER AND OTHER
DISEASES                Cancer is
characterized primarily by an
increase in the number of
abnormal cells derived from a
given normal tissue,  invasion of
adjacent tissues by these
abnormal cells, or lymphatic or
blood-borne spread of malignant
cells to regional lymph nudes and
to distant sites (metastasis).
Clinical data and molecular
biologic studies indicate that
cancer is a muhistep process that
begins with minor prencoplastic
changes, which may under certain
conditions progress to
nix,plaxia. The neoplastic lesion
may evolve clonally and develop
an inen.sing capacity tot
invasion, growth, metastasis, and
behirogeneity, especially under
conditions in which the
people's-tic cells .cape the
host's immune surveillance. Rain,
L, Oros-loft land Kale, D.,
benneno/uLui, 17.1- 17.12 Ord
ed., Mosby, St. Louis, Mo".1993)
There is an enormous varisity of
cancers which are described in
detail in the medical Iherature.
Example, includes cancer of the
lung, colon, rectum, prostate,
breast, brain, and inicotine The
incidence of =neer continuesto
climb as the general population
ageG as new cancers develop, and
as susceptible populations (e.g.,
people infected with AIDS or
excessively exposed to sunlight)
grow. However. ['unions for the
treatment of cancer are limited.
For example, in the ca.w or blood
camels (e.g., multiple myeloma),
few treatment option, are
available, especially when
conventional chemotherapy fails
and bone-rnimow transplantation
is not. option. A tremendous
demand therefor,: exiate tor new
methods and compositions that
ciffla be used to treat patients
with cane.               Nlany
types of cancers are associated
with new blood vessel formation,
a process known as angiogenesis.
Several of the mechanisms
involved in tumor-induced
angiogenesis have beau
elucidated. The most direct of
these mechanisms is the s.retion
by the tumor sells of cytokines
with angiogenic prop:ribs Exampl.
of -these cytokines include
acidic and basic fibroblastic
growth facto, (aGEGF),
angiOgenin, vascular endOthehal
growth factor (VEGF), and
11.1F-cr_ Alternatively, winos
cells can release angiogeniu
peptides through the production
or proteases and the subsequent
breakdown ord. extracellular
inatrix where some cytokines are
stored      b-EGF). Angiogenesis
Call alm be induced indirectly
through The recrnirment or
inflammatory cells (particularly
macrophages) and Moir subsNuemt
release of angiegenic cytokines
(e.g., ThlEa, io-FOP).
A variety of other dis.ses and
disorders no, rim, amouisial
with, or characterized by,
undesired angiogencsiL For
example, enhmced or onregulabai
angiogenesis has been
ZAV1971472v1  implicated in a
trimmer of diseases mid medical
conditions including, but not
limns= re, ocular nuoyascular
discuses, choroidal movascular
diseases, retina neovitscular
discuses, ruhemis
(neavascularisation of the
angle), viral diseases, gentilic
diseases, inflammatory diseases,
allergic diseases, and autoimmune
diseases. Examples or such
diseases and conditions include,
but am not limited to diabetic
retinormthy; retimpathy of
prernatmity; corneal waft
rejection; neovanailar &mower
remolental fibroplasia;
arthritis; and proliferative
vitreoretinuparey. 



Accordingly, cornpotuids that.
Can control migionenems Or
hthibit the production of certain
cytokines, including 11=e, may he
useful in the treatment and
prevention of various diseasre
and zonditions. 2.2 METHODS OF
TREATING CANCER
Current cancer therapy may
involve surgery, chemotherapy,
hormonal therapy ondfor radiation
treatment to eradicate n=plasie
cells ito patient (me, e.g.,
Rockdale. 1998, Medicine, sof. 3,
Rubenstein and Feclornau, eds.,
Chapter 12, Section IV).
Recently, emcee therapy creuld
also involve biological (=taw.
immunotherapy. AR of these
approaches pose simPlicant
drawbacks tbr The patient.
Surgery, for example, may be
contraindicated due to the health
of a patient or may be
=acceptable so the patient
Additionally, surges)' may not
completely remove neoplastic
tissue. Radiation therapy is only
effective when the nreplastic
tissue exhibits a higher
esinoiiseity to rediation than
normal tissue. Radiation therapy
can Mfg, often elicit serious
side effects. Hormonal therapy is
rarely given as a vingle figellL
Although hormonal therapy cm he
effective, it is oft= used to
prat= or delay recurrence of =new
after other trcalmenL9 have
removed the mreonty of cancer
cells. Biological Ihempim and iin
munothempies are Ibnited number
and may produce side effects =eh
its rashes or swellings, flu-like
symptoms, including fever, chills
and Eitigue, digestive tract
problems or allergic reactions.
With respect to chemotherapy,
there eros sours5 or
zhernotImrapeulac agents
available for treatment of
cancer. A majority of cancer
chemothesapeulics are by
inhibiting DNA synthesis, either
directly, or indirmtly by
inhibiting the biosynthesis of
deoxyrehenuelcotide triphosphate
precursors, to prevent DNA
replication and minmanitmit cell
division. Gilman ar al, Goodman
and Gilman's: me Pharancologleal
Basis of Therapaulics, Tenth Ed.
(McGraw Hill. New York).
Despite availability of a variety
of chemotherapeutic agents,
chemotherapy has many drawbacks.
StreAdale, Medicine, vol. 3,
Rubenstein and Federman, eds.,
cat 52, sect, 10, 1998. Almost
all chemotherapeutic agents are
toxic, and chemotherapy causes
significant and often dangerous
side effects including revere
nausea, bone marrow depression,
and immunosuppression.
Additionally, even with
administrafion of combinations of
chemotherapeutic agents, many
tumor cells are resistant or
develop resistance to the
chemotherapeutic agrais In fact,
diase cells resistant to the
=reenter chemotherapeutic agents
used in the treatment protocol
often prove to be resistant to
other drugs, even if those agents
act by different mechmism from
those of the drugs used in the
specific treatment. This
phenomenon is ierrered to as
pleiotropic drug or multidmg
resisunee. 2  Bee.. of the drug
resistance, many cancers prove or
become refnintory to standard
chemotherapeutic treatment
protocols.               Other
diseases or condi.. associated
with, or characterized by,
undesired angiogenesis arc also
difficult to treat However, some
compounds such an tirotamine,
hapax' and steroids have been
proposed to Ice useful in the
treatmeni entertain spsific
diseasH. Taylor et al., Nature
297,307 (19112); Folbann et al.,
Science 221:719(1913); and U.S.
Pat Nos, H001.116 and 4.994,443.
Still, there is a significant
need for effedive methods of
treating, preventing and managing
cancer and other diseases and
condi.ss, including for diseases
that are refractory UP standard
nvouronts. ouch es strum";
radiation therapy, chemotherapy
and hormonal Thera., while
reducing or avoiding the
toxicities and/or side effects
associated with the conventional
therapies. 3. SUMMARY OS
Pomaded herein are quinazolinone
compounds, and phannaccuticany
acceptable salts, sulfate. (e.g.,
hydrates), loadings, clailtrates,
or otenxtisomers thereof.
Also provided are methods of
treating and managing various
diseases an dikoders. The methods
compriae administering to a
patient in need of such marinerrl
or management or having anch a
disease or disorder, a
therapeutialy effective amount of
a compthmd providca herein, or a
ohannacetnically aceeptathe salt,
solvate, prodrug, clathratc, or
eierwaisoiner thereof 



Also provided herein are methods
of prevanting various diseases
and disorders. which ocanprise
administering to a patient in
need of such prevention, or a a
risk of such a discusv or
disorder, a prophylamEally
et-Hetive amount of a compound
provided herein, or a
pharmeccutically acceptable salt,
solvate, pmdmg, citahrate, or
steremsomer thereof
Also provided herein are phut
mHeulical compositions, single
unit dowuc form, dosing regimens
and kits which comprise a
compound Provided herein,. of a
PharmaceMicallY acceptable HO
activate, predrag, clatbrate, er
stereoiaorror thereof. 4.
DETAILED DESCRIPTION OF THE
INVENTION  5. In one embodiment,
provided mrk: quinaodinone
compounds, and phamtatemically
acceptable salts, solvency,
poodrugs, elathrate, and
stemoisomers thereof.
In another embodiment provided
are methods of treating,
mminging, and preventing various
diseases and disorders, which
comprises administering to a
petit nt a therapeutically or
prophylactically effective mnount
of a compound provided herein, or
a pharmacmakolly aceci.ble salt
utIvate, prodrug, dathrate, or
Hereoisomer thcruof. Examples of
diseases and disorders me
described herein.
In other embodiments, a compound
prodded herein, or a
phaanneuticaIly acceptable salt,
solvate, prodrug, Clathratc, or
stereoisomer thereof, is
administered in combination with
another drug HHcond active
agent') or treatment. Second
activo numns include small
molsules and large molecules
(e.g., proteins und antibodies),
wimples ef which are provided 3
bertha, no snail on stem cells.
Methods, or therapies, that cm be
used in combination with the
administration of compounds
provided herein include, but are
not limited to, surgery, blood
transfusions, immunotherapy,
biological therapy, mAialion
therapy, and other non-drug based
Therapies presently used to mem,
prevent or manage various
dismIcra described herein.
Also provided am phmmaceuticai
coinposinons (e.g., single unit
dosage forms) lhat can be used in
the methods presided herein. In
one embodiment, pharmaceutical
oornpositims comprise a compound
provided herein, or a
pharmaceutically ameptable nab,
whine, prodmg, clatimte, or
stereoisomer thereof, and
oplionnlly a second active agent.
4.1 COMPOTINDS
In one embodiment, the compounds
provided herein The use in the
phannaceuvcal compositions and
methods have the formula (1).
R2R' cc 



)--Nhat (I), and pharmaneetonally
veneplabls, 5db. snlvales, and
stereisisomers thereof, tabor:in,
BY is hydrothat each of IV,and IC
is independently, hydrogen, haio;
-(01-1.21.011; (Crths)alkYl,
ortiothdlY substihrted with mm or
more halo; (Cr Caaalkoxy,
optionally subwituth1 with one or
mere halo; or 4th1-121, wherein
Rd is: bYdroguni doticmally
substituthl with one or more
halo; -(CII2)-(6 toot membered
aryl); -C(0)-(CH,),-(6 to 10
membered aryl) or
-C(0)-(C142).-(6 no 10 membwed
b.eteroaryl), wherein the aryl'
ur heiernmal is optionally
substitutwt with onu or more ne
halo, -SCF,; (Cthediallcath said
alkyl itself optionally
substituted with me or mow halo;
or (C,-Cc)alkoxy, said alltory.
itself optionally substituted
with one or more halo;
-C(0)-(0,-(th)alloyl, wherein the
alkyl is optionally substituted
with (am or morc halo;
-C(0)-(CH2),-(C,-Cireyelnalkyl);
-C(0)-(CH2)rtheR', wherein it and
are each indegy dcntly, hydnugeni



(C,-Ca)olkyl, optionally
substituted with one or more huhu
(Ci-CeJalkoxy, optionally
substituted with one or more
halo; or  610 10 membered aryl,
optionally substituted with one
or more of halo; (Cres)alkyl,
itseif optionally substituted
with nne or more halo; or (C;
-flOalkoxy, itself optionally
substituted with one or mum halo;
-C(C))-(C142)"4)10ree)alkyl; or
-C(0)-(0-12),0-(C1lM"-(6 lo 10
membered a(yl); or two of RCA'
together can form at or 6
membered rirqr optionally
substiuned with one or more of
halo; reirerialkyt, optionally
substituted with me or more halm
and (Gt-Cr)allmay. optionally
substituted xidi one or more
ludo; is: hydrogen; -(C112).OR:
phenyl: -0-(CfrCr)allrYl; or
(Crea)alkyl; optionally
substitmed with one Cr moment R'
is: hydrogen; or (Crer)alkyl,
optionally aubstmuted with one or
more halo; and n is o, I, or 2.
In another embodiment, provided
herein are compounds of Imelda
(11),  and pharmaceutically
acceptable salt., solvates, and
stereoisomers thereof, wherein,
Rio; hydrogen; Min; -(CHAPH;
(Ct-Ga)alkyl, optionally
substituted wall one or more
halo; (CtCi)alkoxy, optionally
suhmituted with one or more halo;
err 



-(C.H2).1,111Rt, whoroin Rd is:
hydrogen; (C,-Cr)alky1,
optionally substinged will, one
or more halo; -(CHa),,-(6 to 10
membered aryl); -C(0)-(CH2),-(6
tu 10 membered aryl) OP
-C(0)-(CHz).-(6 to 10 mmnbered
beieroary1), wherein the aryl or
hete.roaryl is optionally
substituied with one or more of
ludo. -SCFa; (Crier)allzyl,
itself orr homily substituted
with one or mom halo; or
(Preer)alkoxy, itself optionally
substituted with one or more
halo; -C.(0)-(CL-CsialltY1,
wherein the alkyl is optionally
substituled with woo or more
halo;
-C(0)-(C74,),(C1e11-cycloalkyl);
-C(0)-(CH2),41111e, wherein A'
and R' err each indeperalendy,
hydrogen; optionally substituted
with one or mom halo;
(CE-Ce)elkoxy, optionally
mbstituicd with one or more halo;
or  



6 to 10 membered aryl, optionally
substituted with one or more oR
halo; (Cre6)allcy1, itself
optionally substituted with one
or more halo; or (Ct-Ce)alkoxy,
inseIf optionally substituted
with one or more halo,.
-C(0)-(CH2).-0-((),-C),)alkyI; or
-C(0)-(CH4,..04C1-1)),,(6 to 10
membered min; ata is: hydrogen;
-(Clds).,OH; phenyl;
-0-(C5.e0)alkyl; or (Cres)alkyi,
optionally substituted with one
or more halo; 17." is: bydrogan
or (C,-Cn)allcyl, optional&
substituted with one or more
halo; and Is is o, I, or 2. In
mioitim embodiment, provided
herein are compounds of formula
(III), ("1), and pharmaceutically
acceptable salts, solvates, and
sterecesomers thereof wherein:
Rth is: hydrogen; helot
-(C14,),000)(Ct-Cs&lkyl,
optional& substituted with one or
more halo; or (C,-Cs)alkoxy,
optionally substituted with one
Or more halo; R' is: hydrogen)
-(CH2).011: PhenY4
-0-(RI-Cn)alkyl; or
(Cs-Cn)alicyl, optimally
substituted with one or more
hale; RI2 is: hydrogen; or
(C1-Cn)alkyl, optionally
substituted with one or morn mlo;
and n is 0, 1, or 2.
In ono embodiment, 12" is
hydrogon In masher embodimenn, R
in halo. in another embodimenin
It' is (Ci-Cs)alkyl. optionally
substituted with one Or mom halo.
In another embodiment, re' is
-(Ctlai)0014 or hydrcocyl. In
another mnhodiment, R" is
(et-C.6.)alicoxy, optionally
nulastitmed with ore or more
halo.             In one
embodiment. R" is hydrogen In
soother emdodiruent,R" is
-(C1-12)"OH or hydroxyl. Ir.
another undodimun, R" is phenyl.
In anothm emdodiment, It" is
optionally substituted with one
or mote hale. In another
ensdodinicm, RH is (CI-Cijalkyl,
optionally substituted with one
or more halo. 



In one embodiment, R12 is
hydrogen. In another embodiment,
Rae is (C.,-Cs)alkyl, optionally
substituted with error more halo.
In one embaiiment, o is 0. In
another embodiment, n is 1. In
another embolus:lent, n is 2
Compounds provided hmein
encompass any of the combinations
of Rs, 12", and n dessoilex1
above.             In one
specific embodiment, Rs is halo.
On another tanbndimenh Rs is
hyloxyl. In another embodiment,
Rs is methyl.  In another
specific embodiment, le is
hydrogen. In another embodiment,
In another specific embodiment,
RI is hydrogen. In another
embodiment, RI` is Specific
compcomds include, but are not
limited tot    In another
embodiment, provided herein are
compounds of forme (tv) (tV), 



and pharmaceutically acceptable
salts. se,Iealea, and
St41-001501attS thereof, wherein:
Rs is: hydnmen, (Ct-COalkyl,
optionally sulgmtuted with one or
more halo; -(C112),-(6 to 10
membered ant); -C(0)-(Cit.).-(6
to 10 membered ar,v1)
ni..C(0).(CHM.-(6 to 10 membered
heteroary1), whwein dm aryl or
heteroaryl ts optionally
substituted with 1.111C or more
of, halo; -SCFp. (C,-COalkyl.
itself optionally substituted
with one or more halo; or
(C.,-C,)aIkoxy, itself optionally
substituted with one or mom halo,
-C.(0)-(Crea)alkyl, wherein the
alkyl is optionally substituted
with one Cr more halo;
-C(0)-(044.4Ci-Cro-e.yclonlicYpi
-CCOP(CH2)0NVIII, wherein RI and
Tharc each indermidently.
hydropm; (C:-C))alltyl,
optionally mbstinmul with one or
mom halo, (C,-C6)alkoxy,
optionally substituted with one
or more halo; or  6 to 10
membered arYI, optionally
substituted with one or more 00
halo; (Ct-C6)alkyl, itself
optionally substituted with one
or more halo; or (C,-Ct)alkoxy,
itself optionally substituted
with one or more halo;
-C(0)-(CHA-0-(Ct-Cu)alkyl; or
-RICR-Ielh).-0-(eliz)rt(6 to 10
membered aryl); 



R. is: hydrogen; -(CII2),,011;
phenyl; -0-(C!-Cy)alkyl, ur
(Clt-COaRyl, opt ionalty
substituted with ewe or more
halo; It." is, hydrogen; or (C;
-Cu)alkyl, optionally substituted
with one or more halo; and n is
0, 1, or 2.                 Itt
One emboditnent. R. is hydrogen.
In abother embodiment, R is
(CregialkiI, optionally
substituted with one or more
halo. In abother embodiment, Rs
is -(CII2),(6 to JO membered
aryl). In abother embodiment, Rs
is -C(0)-(Cfic).-(6 to 10
...them:trawl) or -C(0)-
(C142),-(6 to 10 menthered
heteroary1), wherein the eryl or
heteroaryl is optionally
substituted as described above.
In abother embodiment, R is
-C(0)-(C,RtgalltYl, wherein the
allcvlisssptisnsally stibsdtuteel
with one or more halo. In abodier
embodiment, R. is
-C(0)-(C142),(C3-C,cycloalkyl).
In abother embodiment, R. Is
-C(0)-(Cff,),,-Nlag, wherein le
and R' are as described above. In
abother embodiment, R! is
-C(0)-(0-Ic).-0-(CtiCs)alkyl. to
abother embodiment, Rs is -C(0)-
(ClIt)c0-(ClIfw-(6 to 10 memberwl
aryl). In one embodiment.is
hydrogen. In another cmdoditnent,
R.' isor hydroxyl. hi another
eindodiment, lc is phenyl. In
another emdodiment, Itu is
-0-(CI-R,)alItYl. optionally
subs-tamed with one or more bale.
In another andodimwR tis
(C.,-(2.0aBey4 optionally
substituted with one or mnrc
halo.                 In one
embodiment, RI5 is bydromm In
another enthodimenc R " is
(RuRc)alleY4 optionally
substituted with one or mow halo.
In one embodiment, n too. In
mother embodiment, n is I. In
another embodiment, in is 2.
Compounds provided herein
encompass any of the combinations
of R., IR., RI. and n dewribed
shove.                 In one
specific embodiment, R. iA
hydrogen, and is is Onto I. In
another embodirnen R. inM mother
embodiment R` is {:(0)-phenYI,
optiosally subsbtuted with one or
more methyl, halo, and/or
(C.-Caul...it In another specific
Cal hodiment, RI is Methyl. In
another embodiment,is hydrogen.
Specific compounds include, hut
ass not limited to, 



.4 04:-b-r0 05) Pily  In another
embodiment, provided bonnie arc
compounds of rot ula (V):    (VI
and pharmaceutically acceptable
sales, solvates, and
stereoisomers thereon wherein:
RI, is , hydrogen; halo;
4CII2jvIDIP (Coen)alkyl,
optionally on &pinged with ono or
mom halo; (Cres)alkoxy,
optionally substituted with eat
on snore halo; or PCILINHKI,
wherein Rt hydropm; 



(C,-Ca)allcad, optionally
substituted with one or more
hale; KCI-12)"-(6 no 10 membered
aryl); C(0)-(CH2):,-(6 to IP
membered aryl) or
4.:(0)-(Cli2).-(6 to Ii membered
heteroary1), wherein the a ryi or
It eteroaryl is optionally
substituted with one or snore GE
halo; -PCP,: (C,Caaalkyl. itself
optionally substituted pith  one
or TIM= halo; or (C,-(:6)alkoxy,
itself optionally &instituted
with one or more halo;
-C(0)-(C1-COalkyl, wherein the
alkyl is optionally substituted
with one or more halt;
-20)-(als)r-(es-Cds-0yeloalkyl);
-C(0)-(CH2),-Nae, wherein le and
12' are each independently:
hydrogen; (Cs-Cs)alkYl,
optionally substituted with one
or mOre halo; (C,-Cw)alkoxy,
optionally substituted with one
or mere halo; or 6 to ID membered
aryl, oprionally substituted with
one or more or halo;
(C,-Cs)alkyl, itself opticesally
substituted with one or more
halo; or 



(C,-COalkoxy, itelfoptiemilly
substituted with one or more
halo; -C(0)-(CH;),-0-(C,Cw)alkyl;
or -0(0)4CH21,0-(C11,),,-(6 to 10
membered acv.1): it is, hydmgen;
-(CH;),011; phenyl; .04C
,-Cjalkyl; oroptionally
substituted with oat or more
halo; Tr." is: hydrogen; or
(C,Cs)alkyl, optionally
substituted with one or MOM halo;
and nis 0, 1, or 2.
In one embodiment, 12" is
hydrogen. In another embodiment,
Pt' is halo. In another
embodiment, R." is (C,COalkyl,
optionally substituted with one
or more halo. In another
embodiment, Ri5 is -(CTI)101-1 or
hydroxyl. In another embodiment,
It" IS (C,C6)51k way, optionally
subs:Muted with one or more halo.
In one embodimem, Al' is
-(CHANalt2. In one embodiment,
wherein 12" is - (CH-0.,NHIC, RI
is hydrogrm. In another
embodiment, 105 is (CoCe)alkyl,
optionally suberitured with corer
more halo. In another embodiment,
R. is -(012),(6 to 10 membered
aryl). In another; embodiment, R
is 4::(0)-(ells)"-(6 in 10
membered aryl) or -C(0)-(04,),(6
to 10 membered heteroary1),
wherein due or,l or heteroaryl it
optiomlly substituted . described
above. In +mother embodiment, Ri
0 -C(0)-(C,eg)alkyl, when:in the
alkyl is optionally substituted
with One or more halo. In another
embodtment, Of is -C(0)-(elth
(C,-erzycloalkyl). In another
embodimend Is: is
-C(0)-(Cli5).-NleRI, wherein R
and RE rue as described above. In
another embodiment. R, is -
C(0)4C142),e0-(C:-Cs)alkyl, In
another embodiment, RI Ls
-C(P)-(Cd12)"-0-(0-12),-(6 to 10
membered aryl).
In one embodiment, R" is
hydrogen. In another embodiment,
12" is -(elde),,OH or hydroxyl.
In another embodiment, 1216 is
phenyl. In another embodiment,
RIO is -0-teretjalkyl, optionally
subsdadod with one or more halo.
1,, anon.- embodiment, F.I65
(Ci-COalkyl, optionally
substnnted with one or mom halo.
Is ono embodiment, R." in
hydrogen. In another
.nbodirnent,R" is (Cres)alkYL
optionally substituted with one
or more halo_  In one embodiment,
yr is O. In another embodiment, n
is I. In another embodiment, n
ii2. 



Compounds provided herein
encompass any or the rmmbinations
of Ris, 11'6, RI' and n describui
above.               In one
specific embodiment, 1215 is
methyl. In another embodiment,
105 is halm In another
embodiment, R Is is -CIR. In
another embodiment, ft15 is
-(CH,)NRRI.               Is one
specific embodiment whemin R1` ii
-(Ckb),,IIIIIR, R is hydnigen.
and n is or I. In rmother
embodimerg wherein It' is
-((1112),NI15M, RI is
-C(0)40)-(R-COalltyl.
In one spimi fie embodincent, R'
is hydrogen. in another
embodiment, 13' methyl. in
another specific embodiment, lb
is hydrogen or methyl. Specific
compounds include, hut are not
limited to: In another
embodiment, provided herein one
compounds of formula (Vl): "ib_gn
nu (RR and pharmaceutically
acceptable salts, solvates, and
st.eoisomers thereof, wherein:
RI" in hydrogen; halo;
-(C112),013; (R-Cbancyl,
ophonally subsdairm with one or
more halo; (Cr Cc)alkoxy,
optionally substituted with one
or more halo, or -(efly)(11/ble,
wherein r is: hydrogen;
(C,-Ca)allryl, optionally as
helmeted with one or more helm 



4C1-12).-(6 to i) membered aryl);
-C(0)-(Ctit)t-(6 to 10 membered
aryl) or C(0)-(Cilia,-(6 to 10
membered heteroaryti, wherein the
aryl or hetemaryl it optionally
substituted with one or more of
halo; -SCRs (Cwet)alkyl. itself
optionally substituted with one
or more halo; or (Ct-Ca)nlkoxy,
itself optionally substituted at
one or mum halo:  -COalkitl,
wherein the alkyl in optionally
substituted with atie ""illlre
halo;
-C(0)-(CHdt-gll-Co,guloalicy
-Ct())-(CH2),-NR"lill, wherein
lit and R" are sash independently
hydrogen; (C.,-Ct)alkyl,
optimally substituted with one or
more halo; lllitetialkoatt,
optionally substituted with one
or more haka or Ito 10 membered
aryl, optionally substituted with
one or more of halo;
(Ci-Ci)alkyl, itself optionally
substituted with one or more
halo; or (C,(It)alkoxy, itself
optionally substituted with one
or more halo;
te(0)-(<112)0-0-(CirCs)alkYli or
-C(0)-(C1-41-0-(CFll).-(6 to ID
membered ritYlk R" iot hydnigthll
-(CH,),011i phenyl;
-tiderestalkYli or terettelkYl,
oPtiontillY subltiwud with one or
more hale.; R" is: hydrogen or
tettettaltyl, optionally
substituted with orte or more
halo; and is 0, I, or 2. 



In one embodiment, R" is
hydruten. In mother embodiment,
RI' is halo. In another
embodiment, RI is (titoptionally
substituted with one or more halo
In anothth embodiment, Rtl is
-(CHt),OH or hydroxyl. In another
embodiment, R" (CI-CO.11.W,
optimally substituted with one or
more halo               in one
embodiment, R"to -(CH2),1111:Rf .
hone embodiment, wilemin Rt it -
(Ctild.NRW, F2 is hydrogen. In
another embodiment. R" is
(Cret)alkyl, optionally
tulutinmed with one er more halo.
In amther emboiiinent, R. is
-(CE{2).-(6 to 10 membered my1).
In mother mnbodiment,R is
C(0)-(Clia).-(6 loll membered
aryl) or ,C(0) (Cllitt-tti to 10
membered hiteroaryli, wherein the
awl or heteroaryl is optionally
substituted as described ahoyo.
In another embodiment, le is
C(0)-(Cl,-Cttallcyl. wherein the
alkyl IS optionally substituted
with one or more halo In anotlwr
embodiment, Rll to
-C(0)-(Cill2)0-(Ct-Cic-cycloalkyl
). In another embodiment, R' is
-C(0)-(CH2).-NR"R", wherein RS
and R' are as des:fiber! above.
In another embodiment, R" O -
C(0)-(Csit),-0-(CI-C6)alkyl. On
mother embodiment, R is
-C40).(CH,),-0-(Clidt-(6 toll
membered aryl). In one
embodiment,is hydrogen. In
another embedM..11LP" a
-(CFitj"OH or hydroxyl, In
another embodimalt, Ret is
phenyl. In another emboSimunt.
Rio is -0-(Ci-C4alicyl,
optionally substituted with one
or mum halo In another
embodiment, Rs a (C.1-e,$)alkgt
ottlimailY subs.titillorl will,
rum or more halo. 12
211419/012177 In one
ernhodiment,11" is hydrogen. In
another embodiment, 11" is
putt-wally substituted with one
or more halo. In one embodiment,
n is 0. In another embodiment n
is I. In another embodiment, n is
2.             Compounds provided
herein cow-impala any of the
combinations of Ri2,R" R11
aetlrdusorihotlnwton.
In one specific embodiment 11."
is methyl. In unothur embodiment,
R11 is halo. In another
embodiment, R" is hydroxyl. In
anothar embodiment, R" is 



In ono specific embodiment It" is
hydrogen. In another embodimont
11." is methyl. In arvather
specific embodiment, km is
hydrogen. Specific compounds
include, hut are not limited to:
In moth,' embodiment, provided
heroin are compounds of formula
(b11): 0a\ nit(VII), and
pharmaceutically acceptable
salts, solvaico. and
stereoisomers thereof. wherein:
11." is hydrogurt rz, and le are
each independently: halo;
-(CI-12),01+, (CI-Cdalkyl.
optionally substitutal with one
or more halo; (Ci-Cdalkoxy,
optionally substituted with one
or more halo; or two of 1111-11"
together form a I to 6 membered
ring, optionally substauted with
one or more of: hale;
(C1,-COalkyl, optionally
substituted with ono or more
halo; and (CI-C4alkoxy,
oplionally .tistituted wall one
or more halo: Ras iv: hydrogen;
-(CIIi)vOlib plrenyt;
-0-(Creo)olkyl; or (CI-Cdalkyl,
optionally substiowisl wilh one
or more halo: R11 in: hydrogen;
or (CE-Cv)alkyl, oplionally
substituted with one or more
halo; and  oisO.l,or 2.
In one embodiment, two of Rli-e
are halo. In another embodiment.
two oFRnRm are (C,-Co)alkyl,
optionally substituted with one
or mere halo. In another
embodiment, two of lebe are
(Ci-Ca' )allcoxy, optionally
substituted with one or more
halo. 



In another embodiment, one of
R'-R51 are is halo, and another
one of le-1e is (CoCe)alloil,
optionally substituted with one
or more hale. In another
embodiment, one of le-F.21 is
halo, and another one of R0-R0'
is (Cres)abbXY, OPriOnallY
subbibited with mai (Amore hats.
In another embodiment, one of
11.51-le is (Ci-Ca)olkuxy,
optimally substituted with one or
more halo, and another one of
Rn-le is .((11-Csjelkyl.
optionally substituted with one
or more halo.                 In
another embodiment, tun of le-le
together form a 5 to fi mmnbered
ring. In one specific embodiment,
12" avid R." together form a 5 to
fi membered ring. In one specific
embodiment, 1251 and Rin together
Corm phenyl ring. In another
embodiment, the ring formed by RE
and le is u/Aion oily suhstituted
with one or more of: halo;
(CoCAalkyl, optionally
substituted with one m more halo,
and (C,C.6)alkoxy, optionally
subatituted with one or more
halo.                 In one
embodiment. RE is hydrogen. in
another embodiment. le is
-(CEIA,014 err hydroxyl. In
another embodiment, le is phenyl.
to mother cmhodirnent, gois
-D-(Ci-Calalkyl, optionally
subs:leaned with one or more hale
Sr. ano/her embodiment, re is
(Cer-C6).11.11, obtione,
substituted with one or moue
halo. In one embodiment,Is
hYdrogion In another embodimentA'
is 1111ACANAKYI, optimmlly
substituted with one or more
halo. In one embodiment, n is lb
in another embodiment. n is 1. in
mablor embodiment, n is 2
Compounds provided herein
encompass any of the combinations
of R", A", Tea, gra Rn, le, and n
Jobb:164d above. Specific
compounds include, but no not
limited to: o o OtOor o
As used herein. and title.,
otherwise specifiec, thereon
"pharmaceuticallY acceptable self
blurs to salts preparoi from
pharmaceutically acceptable
non-toxic acids, ineluding
inorganic acids and organic
acids. Suitable non-toxie aside
include inorganic and organic
acids such as, but not limited
to, acetic, alginis.
anllreaoitio, benzenesulfonic,
benzoic, camphorsulfonk, ethic.,
etbenesul fordo, formic, Mmaric,
heroic, Alumni; glutamic,
glucorcnie, bolactmbutc,
hydrobromic, hydrochloric,
isethionic, Inotie, malbe, maim,
menden, methanesulfomc, mucic,
pamok. pantothenie, phenylaeetic,
propiome, phosphoric, salicylic,
beanie, succinic, &Abitibi,
sulfuric. tartaric acid,
pboluenesulfonic and the like. In
one embodiment suitable arc
hydrochloric, hydrobromic,
phosphoric, and sulfuric acids. 



14        As used herein, end
tattlss otherwise specified, the
tenn 'solvent' means a compound
that further includes a stoichiom
emir or non-suoichiomeuic amount
uf sulvent hound by non-covalent
intermolecular forces. More the
snlvent is water, the anionic,, a
hydrate.                 As used
herein, and legless otherwise
specified,  tire term "prodmg"
meatier derivative of a compound
that can hydrolyze, oxidize, or
otherwise react under biologiical
conditions (in rirroor in vivo)
to provide the compound. Examples
of prodrup include, bacore not I
imited to, compoimds that
comprise biohydrolymble moieties
such as biohydrolysable amides,
biohydrolyzabie esters,
biohydrolyzahle carbonates,
biohydrolyaable carbonates,
biohydrolyz-thic urcides, and
biohydrolymble phosphate
analogue.- Other examIsies of
Pmdrugs include c9.99115d5 that
comprise -NO,-ONO, or -ONO,
moieties. Prodrugs can typicaliy
I% prepared using well-known
methods, such as tinge described
in Burger's Medicinal Owniisii,
one 1 Drug Discovery, 172-176,
949-982 (Manfred b. Wolff ed.,
Stir ad. I995), andL/431gs, of
Pooch-cgs (H. Bundmuird rd.,
Flselvier, New York 1915).
As used thamin, and unless
otherwise specified, the terms
"biohydrolyzabie carbamate,"
"biohydrulyeahl4 carbonate,'
"biohydrolymble ureide" and
"b1.0hYdmlYaeble phosphate mean a
earbamate, carbonate, muicie and
phosphate, respectively, {if a
compound that either I) does not
interfere with the biological
activity of Ohs compound but emit
confer upon that compound
advantageous pmperties in vivo,
such es uptake, duration of
action, or rums of action: or 2)
is biologically inactive but
reconverted in vivo to the
biologically active compound.
Eszamps of binhydrolyzable
carbamates include, honour nor
limited to, cerbarnatcs that
include lower alkylamine,
substituted cthylenediamme,
aminoacid, hytitoxyallcylamine,
heterocyclic and heternammafie
amine, and polyether amine
moieties.                 As used
hurein, mid unless otherwise
sip:mined the term "stereoisomee'
encompasses all unapt;
omerically/stereomerically pure
and
enantiometically/stmeomerically
enriched cotnpoudds provided
herein.                 As used
herein and unless otherwise
indicated, the tent
"stereomericany pure means a
composition that comprises one
stemoisomer of a compound mad is
substantially fnan of other
sterceisomers of that compound
For exanple, a stereamerically
pure compouition of a compound
having on; chiral center will be
substantially free uf the
oprinSite enantiomer of the
compound. A %ereomeitsally pure
composition of a compound having
two chiral centers will be
substantially free of other
diastcrcomers of the compound. A
typical stereorg crically Pure
compound comprises grunter than
about 80% by weight fang
stereoisomer atr compound and
less than about 20% by weight of
other stercoisomers of the
compound, greater than about 90%
by weight of one sterecrisormir
of the compound and less than
about LOY, by weight of the other
stercoixonicrs of tile compound,
greater than about 95% by weight
of one stereolsomer of the
compound and less than about 5%
by weight of the other
stereoisomers of the WmpoUnd, or
greater than about 97% by weight
of one stereoisomer of the
compound and lets than about 3%
by weit of the other
stereoisomers of the compound.
As used herein and unless
otherwise indicated, the term
"stereomerically enriched" means
a cvmpmition that msmprises
greater than about 55% br.v.i6111
of onc Femvivhmer of a compound,
greater than about UFA by weight
of one sterthisereer of a
compound, greaten Man about 70%
by weigh2 or greater than about
80% by weight of one stereoisomer
of a cvmpound.                 As
used herein, and unless otherwse
indicated, Me term "en
antimnerically pure" means a
stereomerically pure compositron
of a compound having one chiral
center. Similarly, the Min
"yeastMs.:Madly enriched. means a
stemomerically oriched
composition of a compelled having
one chiral center-
As spat herein, and unless
otherwise indicated, the rem,
"alkyl" refers to a saturated
straight chain or hamched
hydrocarbon having nurelAr of
mrbon atoms as specified herein.
Representative saturated straight
chain alkyls include -methyl,
-n-propyl, -n-butyl, -n-pcntyl.
and -n-hexyl; vvhile saturated
branched alkyls include
-isopropyl, -ssobutyl, -isohuty!,
-ten-butyl, -isopentyl.
2-methylbutyl, 3-methylbutyl,
2-metlrylpentyl,3-methylpentyl,4-
methylpentsd,
2.ntethylhthy1,3-mtthYlbeFYI, 



4-tnethyliteryl,5-methythexyl,
23-diruethylbutyl, saddle like.
The term "alkyl" also encompasses
cycloalkyl.                 As
used herein, and unless otherwise
specified, the term "cyclualkyl"
means a spesie of alkyl
containing from 3 to 15 carbon
atoms, without alternating or
resonating double bonds between
carbon atoms. It may contain from
I It 4 ringv. Exmnples of
unsubstituted cyeloalkyls
include. but are not limited to,
cyclopropyl, eyelobutyl,
cyclopentyl, cyclothxyl, and
odatunntyl. A cycloalkyl may be
substituted with one or more of
the subsiiiumm.
As used herein, the term "aryl"
meths a carbooyolio aromatic ring
containing from to 14 ring atoms.
The ring atoms (Ma carbocyclic
aryl group are all carbon mines.
Aryl ring stnictures include
...pounds having one or more ring
structures such as mono , bi-. or
tricyclic commtunds as well as
benw-fused carbocyclic moieties
such as
2,6,7,8-tetnthydreettphdly1 and
the like. Specifically, the aryl
Roc], is a monocyclic nag or
bicyclie ring. Representative
aryl groups include phmayl,
anthrtheiryl, Iluorenyl, indenyl"
avtdenyl, plienanthrenyl and
naphthyl.                 It
should be noted that if there is
a discrepancy between a depicted
stnicittre nests name given that
struchirc, the depict.] structure
is to be accorded more weight.
5., adddion, if the
stereochemistry of a structure or
a portion of a structure is eat
indicated midi, for example. bold
or dashed Imes, the sometime or
portion of dm structure 'eta be
interpreted as encompassing all
stereoisomers aria 4.2 METIIODS
OF TREATMENT, PREVENTION AND
MANAGEMENT
Provided herein are methods of
Ireacing, peventing, and/or
managing various diseases or
disorders using a compound
provided herein, or a
pharmaceutically acceptable salt,
solvate (eE, hydrate), prodrug,
clathrate, or stereoisomer
thereof, Without hung limited by
a particular theory, compounds
provided herein Call control
angtogeneMs or telaihit the
nrodtietrOu Of certain cytokines
including but not limited
so,1212M,11.1.0,12-12,11.-12,
GM-CSE, mdior R-6. 16  Without
being limited by a particular
thinly, compounds provided herein
can stimulaio the production of
cetain other cytokines including
IL-10, and aloe act as a
costimulatory signal for T call
antivelion, resulting in h.reased
pmduction of eytokin. such as,
but not limited to, II-12 andior
IFN-T. hi eddibon, compounds
provided herein can enhance the
effects ofNK cells and
antibody-mediated cellular
ustotoxinty, (ADCC). Further,
compounds provided humln may he
immunomodulatory anchor cytotnek,
and thus, may ho useful as
chemotherapeutic agents.
Cons.pcntly, without being
limited ho' a perticuhr theory,
some or all of such char...Nish..
POSSeSsed by the compounds
provided herein may render them
useful in heatingonanaging.
and/or preventingTurious dismises
or cliso.lcra
Examplus of diseases or disorders
include, but are not limited to
cancer, diumlort associated with
anoogenesis, pain including, but
not limited to, Complux Regional
Pain Syndrome etCRPSIT. Maculae,
Degeneration (IVITP) end related
syndromes, skin diseases,
pulmonary disorders,
asbestos-related disorders.
parasitic diseases,
immunodeficiency disorders, CNS
disorders, CNS injury,
atherosclerosis and related
disorders, dysiiinctiona I sloop
and related disorders,
hemoglobinopetir and relatutl
disorders (e.g. anomie), TNSa
minim disorder. ..id ether
various diseases and disorders.
As used herein, and unless
otherwise specified, the terms
"theit.""inatting" and "treatment
refer no the eradication or
amilioraiim, ef a disease or
disorder, or of one or mom
symptoms assooltaed with the
disease or disorder. to certain
embodiments, the tem. refer to
minimizing the spread or
worsening of the disease or
disorder resulting from dm
administration of one or more
prophylactic or therapeutic
aguets 100 subject wrth such a
disease or disorder In some
embodiments, the Tama refer to
the administration of a compound
providedwith or without other
additional active agent, after
the onset of symptom.; of the
particular disease.
As used bentin, end unless
ollie:ruise specifixl, the terMS
'Prevent,' "Preventing" and
"prevention" refer to the
prevention of The onset,
recurrento or spread of e disease
nr disorder, or of one or more
symptoms thereof. In ...min
embodiments, the terms refer to
the treatment with or
administration of 5 oompound
provided herein, with or witlioM
other additional active compound,
prior toonset of ssmptoms,
particularly to patients no risk
of disease or disorders provided 



heroin. The terms encompass the
inhibition or reduction of a
symptom of the particular
disease. Patients with familial
history of a disease in
particular are candidates for
preventive regimens in comic
embodimenM. In addition, pa6ents
who haven history of reeadwing
sYmPlorns are also potential
candidates for the prevention. In
this regard, the term "prey.
entice" may be inierabongeabiy
used with die temi "prophylactic
treathient."                 As
used herein, and unless otherwise
spetrified, the tent. "manage."
"managing" and "manturnanC refer
in preventing or slow-muth.
progression, spread or worsening
of a disease ar, disorder, or of
one or more symptoms thereof
Often, the beneficial effects Won
es,sbjmtderises from a
prophylactic andror therapeutic
agent daunt result in a cure of
the disease or disorder. In this
regalt the temi 'managing"
encompasses treating a patient
who had suffered from the
particular disease in an attempt
to prevent or minimizu the
recurrence of the disease 17
As used herein, and unless
otherwise specified, a
MieraPeutiwillY efreedve mum.,"
of a compound is an amount
sufficient to provide a
therapeudc henclii in the
treatment or managenrmit of a
disease or disorder, or to delay
or minimise one or more symptoms
associated with the disease or
disorder. A therapeutically
effective amount of a compound
means an amount of therapeutic
agent, alone or in combination
with other therapies, which
provides a therapeutic bencfit in
the Ifelblrallt or management of
the disease or disorder. The term
"therapeutically cffbctive amount
can encompass an amount that
improves overall therapy, reduces
or avoids symptoms or causes of
disease or disorder, or enlmnws
the therapeutic efficacy of
another therapeutic agent.
M used herein, and unless
otheraise specified, a
"pmphymelically affective amount"
of a compound is an amorist
suffer:kW to prevent a disease or
disorder, or prevent its
recumince. A prophylaotically
effective amount of a compormd
means an 313101111f of
therapeutic agent, alone or in
combination with other agents,
which provides a pmphylactie
benefits' the Prevention other
disease. The lerm
"prophylactically effective
amount" can encotrrpass an amount
that improvw overall prophylaxis
or enhances the prophylactic
efficacy of another prophylawic
scent.                 Examples
of cancer and precancerous
wnditions include, hut mk not
limited to, those described in
U.S. patent cos. 6,201,230 and
5,635,517 to Mallet etal., in
various U.S patent publications
to 7oldis, including publication
nos. 2001,9220144A1, published
November 4, 2004 (Treatment of
Myelodysplastic Syndrome);
2004/0029632AT published February
12, 21104 (Treatment of Various
Types of Cancer); mod
2004/0067546, published May
6,2004 (Treatment of
Mycioprelifiratiie Dismse).
Examples also include those
described in WC) 211041103274,
published December 2,2004. All of
thesereferenda sac irimmmrated
herein in their entireties by
reference.
Specific examples of cancer
include, but are not limited to,
wunicrs of booboo, such as
melanoma; lymph node; breast
cervix: uterus; gastrointestinal
track lung; oval)'; prostate;
colon: rectum; mouth; irrait;
head and neck; tiro* testes;
kidney; pancreas; bone; splwra
liver, Mulder larynx; nasal
passages; and AIDS-related
canners. The computmck ups also
useful for ti eking cancers of
the. blood and hone marrow, such
an nultiplemyelosna and acuM arid
chronic leuimmias, for example,
lymphohlkatic, myelogenous,
lymphOeytic, and myelocytic
leukemias. Ile compounds provided
herein can be used for treating,
preventing or meuegb,0dlbwr
primers. or metastatic tumors.
Other specific cancers include,
but are not limited to, advanced
malignancy, mnyloidosis,
neuroblastoma, meningioma,
hunanopericytoma, multiple brain
metaktivir, glioblastoma
multiforms, glioblastoma, brain
sten glioma, poor prognosis
nmlignant brain tumor, malignant
glimna, comment malignant glMina,
armadas& datrocYtoma, anaPiestie
oligodendnigliema, neuroendocrinc
tumor, rectal ademoareinoma,
Dukes C & D colorwtal cancer,
unrcdctable colorectal carcinoma,
metastatic hepatoceOular
carcinoma, Kaposi's sarcoma,
karotype acuM myeloblastic
leukemia, chronic lymphocylic
leuksmia (C1.1.). Hodgkin's
lymphoma, nonIledjdn'a lymplunna,
cutaneous T-Cell iymphoma,
cutaneous B-Cell lymphoma,
diffuse large TT 18  Cell
lymphoma, low grade follicular
lymphana, metastatic melanoma
(localized melannma, including,
but nut limited in, ocular
melanoma), malignant
mesoshelioma, malipant pleural
effusion incsothelioma syndrome,
peritoneal carcinoma, papillary
serous carcinoma, gynecologsc
scr-canss, soft/lag. sarcoma,
solerodenz, cutaneous vascalitis,
Langerhans cell histiocycosis,
loiorayosarcoma, fibrodysplasia
(mil-lens progressive, hormone
refractory prostate Hine&
resorted high-risk soft dssue
sarcoma, unreseectable
hepatoceliular carcinoma.
Waldmistrom's 



maeroglohul Hernia, smoldering
myeloma, indegent myelorna,
fallopian tube cancer, andrognn
mdependent prostate cancer,
androgen &pendent stage IV
non-tnetastatic prostate cancer,
hormone-insensitive prostate
cant.-, chemotherapy-insensitive
prostate cancer, papillary
thyroid carcinoma,
Canicula:thyroid carcinoma,
medullmy thyroid =minor., aid
lebirly0111a. In a &Weil&
embodiment, the cancer is
metastatic. to another
embodiment, the matte
isrufreettay or resistance to
chemotherapy or radiation_
In one embodiment, provided
herein are methods of t-eating,
prewnting or managing various
forms of leukemias sash to
chronic lymphocyte leukemia,
chronic myelocytio leukemia,
acute lymphobbstic leukemia,
acute myelogenous leukemia and
acute myeloblastic leukemia,
including leukemias that are
relapsed, screen-tory or
resistant., as disclosed in lit.
publication no. 2006/0030594,
published February 9, 2006, which
is inuorporated in its entirety
by reference.                 The
term "leukemia" refers
rreslignant neoplasms of the
blood-forming tissues. The
leukemia includes, butts not
limited ut, chronic tymphocHic
leakemia, ehnmicl.nyelocytic
leukemia, acute iymphohlas tie
leukemia, acute myelogenous
leukemia and acute myebablastic
leukemia. The leukemia can be
relapsni, reframory or rmistaut
to conventional Ihurapy. Theterm
'relapsed" refers to a situation
who, patients who have had a
remission cff leukemia after
therapy have a return of leukemia
cells in the marrow and a deer.se
in normal blood cells. The term
"refmetory or resistant" refers
to a eiremmatance where patients,
even after irdenSiVe trmnnent,
have residual leukemia calls in
their matrons                 In
another embodiment, provided
herein are methods of uTerdng,"
Preventing as managing various
types of lymphoma& including
Non-Hodgkin's lYmPhoma (PuFIT).
Theterm "lymphoma" refers a
bacrogenous group of neoplasms
arising in the retimtheadadmiiat
and lymphatic systenr0. "NHL"
refers to malignant monoclonal
proliferation of lymphoid cells
in sites of the immune system,
including lymph nodes, bone
marrow, spleen, lives and
gastrointestinal tract. Examples
orl6HL include, but are pot
limited to, mantle cell lymphoma
(VICL), lymphoutic I yuiphOina of
intermediate differentiation,
intermediate lymphocytic lymphoma
(ILL), diffirse poorly
differentiated lymphocHie
lymphoma (PDL), centrocyfic
lymphoma, diffusa small-cleaved
cell lymphoma (DSCCL), follicular
lymphoma, and any type of the
mantle cell lymphomas That can be
area under the microscope
(nodular, diffuse, blank and
mmtle zone lymphoma).
Faainples of diseases and
disorders associated with, or
characterized by, undesired
angiogenmis include, but are not
limited in, inflammatory
diseases, autoimmuns dis.ses,
viml diseases, genetic dis6ase,
allergic diseases, bacterial
diseases, ocular neovascular
diseases, 19  choreidal
ncovascular diseases, retina
nkyastrilardiseases, and rubeosis
(nowascularizafion of the.
angle). Specific exemptes of the
diseases and disorders agociated
with, or characterized by.
undesired angiogenesis include,
but are not limited to,
arthritis, embmcnionis, Crohn's
disease, heart failure, advanced
heart failure,yenal impairment
endotoxemia, toxic shock
syndrome, ostcpardnitis, mutwints
replication, waning, meningitis,
silica-induced fibrosis,
asbestos-induced fibrosis,
veterinary disorder,
malignancy-associated
hyptrcalcemia, stroke,
circulatory shock,
periodontitis,..ngivitis,
metcrocktio anemia, refragory
anemia, anti aurtIcltrion
syndrome.
Examples of pain include, but are
not limited to those described in
U.S. patent
publication2005/0203142,
published September 15, 2005,
which is incorporated herein by
reference. Specific types of pain
include, but are not limited to,
noekeptive pain, netimpathic pant
mixed pain of noekeptive and
neurorothie pain, viancral pain,
migraine, head.he and
postoperative pain.
Examples of nocieeptive pain
include, but are not tinkles] to,
pain num:kited wnli chemical or
thermal barna, eutz of the skin,
contusions of the skin,
osteoarthritis, rheumatoid
arthritis, tot donna. and
myofascial pain.
Examples of neurowithic pain
include, but am not limited to,
CEPS type I, CEPS Ewe It, reflex
sympathetic dystrophy (RSD),
reflex nourovescular dynmphy,
reflex dystrophy, sympathetically
maintained pain syndrome,
causalgia, Sudeck atrophy of
bone, algoneurodystrophy,
shoulder hand syndrome,
post-traumatk dystrophy,
trigeminzl neundLia, post
herpelic neuralgia, cant, rolincd
pain, plumb.. I imh pain,
fibromyalgia, chronic thtigue
syndrome, spinal cord injury
pain, central post-stroke pain,
radkMopany, diabetic
netmmatlak,P0E-Sareke pain, lne,'
nouroPathy, and other painful
neuropathic conditions such as
those intlueol by ant, such as
vim:riskily nod voltage.
As used herein, the terms
'komplex regional pain syndrome,'
"CEPS" and "CEPS and related
syndromes" mean a chronic pain
disorder characterized by one or
more of the following: pain,
whether sponaneous or evoked,
including allodgia (painful
response to a stimulus that is
not usually painful) and
hyperalgsia (exaggerated response
to a stimulus that tr usually
only mildly painful); pain that
is dispnmoniutude Sc, Use Meiling
years of steer pt. Wier runmklo
sgaink regional pain filet is not
limited to a single peripheral
nerve distribution; and autonomic
dysregtlation (e.g., igerna,
alteration in blood flow and
hyperhidrosis) associated risk
trophte skin changes (hair and
nail growth ahnormalitics and
cutaneous ulueratien), 



Examples Of MD and related
syndromes include, butane not
limited to, those described in
US. patent publication no.
2004/0091555, published May 13,
2004, which is inoarporated
hetrin by reference. Specific
examples include, but use not
limited to, atrophic (dry) MD,
exudative (wet) MD, age-related
m.ulopathy (sam), choroidal
neoo-ascularisation (CNVM),
retinal pigment epithelium
detachment (PM-7),EO airophy of
retinal pignent epithelium (EPS).
Examples of skin doe.. include,
but are not limited to, those
titscriboi in U.S. publication
no. 2005/0214328AI, published
September 29, 2005, which is
incorporated herein by
reference. Specific examples
include, has arc not I belted
Os,, keratoses and related
symptoms, slain diseases or
disorders Characteriani Aith
overgrowths of the epidermis,
acne, and wrinkles.
As load herein, the term
keratosis" refers to any lesion
on the rid:ands marked by the
presence oicircumuribed
ove.rmowths of the horny layer,
including hut not limited to
actinic keratosis, seborrheic
keratosis, keratuacanihoma.
keraitais felliesslaris (Defier
disease), inverted follicular
keratosis, palmoplantat
kerstadernm (PPP_ keratosis
palmans et plantarie). 'keratosis
- piled:, and Amax keratosis. The
term "actinic keratosis" also
refers to senile Iterate:els,
axavanis senile, verruca senilis,
pima senilis, solar kcralniii,
licratudenne or kerrtoma. line
term "seborrheic keratosis" also
refers to suborrhoie wart, senile
wart, or basal cell papilloma.
Keratosis is charieterired by one
or more of the followmg symptoms;
rough appearing, Andy.
eryilamatoas papules, plaques,
spicules or nodules on exposed
surfeits (ng., fate. hands, airs.
neck, legs and thorax),
excrescences of keratin riferrod
to as cutaneous hones,
hyperkerrtosis, telangiectasias,
alastosis, pignented lentigines,
acatliosis, parakeratosis,
dyskeratoses, PaPillomataris,
hyperpigmentation of the Kasai
cells, cellular atypia, mitotie
figunx, ahnounl cell-cell
adhesion, dense inflammatory
infiltrates and small prevalence
or squamous cell cacinomes.
Examples of skin diseases or
disorders <tiara:wired with
overgrowths offer epidermis
include, hut are not limited to,
any conditions, diseases or
disordeis menked by the. Presence
of Overgrowths of the epidermis,
including but not limited to,
infections associated with
papilloma virus, arscabad
krrateries, sign of Laser-
!taint, wartY dYskaPtoma (WI)),
bielextesis spinulnsa (TS),
erythrokeratodennia veriabihs
(EKV), ichihyosis faiths
(harlequin ichthyosis), knuckle
pads, cutaneous meta unacanthome,
porokeratosis, psoriasis,
squamous cell carcinoma
ctualluent and retie:dated
papiliomatosis (CRP),
aorechordons, cutaneous horn,
coviden &aces. (inuhiple
bamartoma syndrome), dermatosis
papulosa eigm (DPN). epidermal
:teals syndrome (ENS), tehthrosis
',likens, molluscan, eon nsiosum,
pmrigo nodtharis, and aoanthosis
nigricans OAK-
Examples of pulmonary disorders
include, buns are not limited to.
those described in U.S.
publication no. 2005/02390475 I.
publiahed October 27, 20115,
which is incorporated herein by
referexer. Specific examples
include pulmonary hypertension
and related disorders. Examplce
of pulmonary hypertension and
related disorders include, bus
fax not limited to: primary
pulmonary hypertension (PP13);
secondary pulmonary hypertension
(SPR): familial PPIX sporadic
PPII; procapillary pulmonary
hypertension; pulmonary arterial
hypertension (PAH); pohnorenny
artery hypertension; idiopathic
pulmonary hypertension;
thrombotic pulmonary artenopathy
(FM); plexoginie pulmonary
aruniopatily: functicaml aliases
Ito rv pulmonaty hYPertenSiOni
and pulmonary hypertension
associated with, related to, or
axon:bey no, left vennieular
dyer:inane, miens ,alvular
diamse. constrictive paicarditis,
aortic stenosis, cordiomY0pathY,
Mediartinal fibrosis, anomalous
pulmonary venous drainage,
pulmonary' venuocelusive disease,
collagen vasular disease,
congenital heart disease, HIV
virus infix6 0; drugs and toxins
such as leufluramines, congenital
haat disease, pulmonary venous
hypertension, chronic obsenxtve
pulmonary disease, interstitial
lung disease, sleepdisordered
breathing, alveolar hypoveni
nation disorder, chronic 21
exposure to high Allude, neonatal
lung disease, alveolar-capillary
ay-salmis, sickle ceir disease,
this coagulation disorder,
chronic thromboemboli, connective
tissue disease, lupus including
systemic and cutaneous lupus,
schistosomiasis, sarcoidosis or
pulmonary capillary
hemangiomatosis.
Examples of asbestos-related
disorders include, but not
limited to, those described in
113. publication no.2005/0100529,
published May 12, 2005, which is
indarsorated herein by reference,
Specific. Orallipies include, bui
are not limited to, mesothetioma,
asbestosis, malignant pleural
effusion, bthign exudative
effusion, pleural plaques,
pleural radeification, diffu- se
pleural thickening, rounded
atelectasis, fibrotic masses,
arid lung caner. Examples of
parasitic diseases include, but
are not limited to, those
described in 



publication no. 200610154500,
published July 15,2006, which is
incorporated herein by ref-en:new
Panisitic diseases include
diseases and disorders caused by
human intracellular parasite,
such as, but not limited to, P.,1
cleft opium, P. ovate, P.
vinrrc,P, malartae, 1, donovart,
L Miamian, aethimeics, L. major,
L. Iromiem 0, mexicana, L.
bratherrsis, 7' Condit B.
mierati, B. divergens, B. ea, C.
pormtm, C. cayetamensfs. E.
tastolytica, I bellB munsonit,
haematoblum, Trypanosonm
ssp.,Taropimera ssp.,amiOther
diseases and disorders caused by
non- human intracellular
parasites such as, but not
limited to, Babosiobss,o, &Mesta
cants, Barlett Gibsont Bemweet
akorlingi. C),Imasmon felts;
Eimeria est, , Hammond& up., tad
7IteilerM asp., are alrs
encompassed. Specific examples
include, but me not limited to,
marsria, babesirrsis,
trspanosomirsis, kishmaninsis,
toxothasmosis,
meningoeneephathis, kerntitis,
amebiasis, geardiasis.
crythosporidiosis, isosporiasis,
cyclosporiads, microsporidicsis,
ascariasis, trichudasis,
ancylostomiasis, stmegylothiasis,
toxoreariasis, trichinosis;
lymphatic filariasis,
oachocerciasis, filariaPs,
schislthornithis, and dennattis
caused by animal schistnsomes.
Examples of immunotieficiemy
disorders include, but are not
limited las those desuibed in
U.S. publication no.
20061018E475, published August
24, 2006. Specific examples
include, but not limited to,
ademosina deaminase deficiency,
antibody deficiency with nom.' or
elevated las,
ataxiadonlantherstasia, bare
lymphocyte syndrome, common
variable immunodeficiency, lg
deficiency with hyper-101,1g
heavy chain detetions, Tann.
deficiency, immunodeficiency with
thsmnoma, reticular
dysgenesis,Ncthlof syndrome,
selective IgG subclass deficiudy,
transient bypogammaglobnlinemia
of infancy, 1, istoottaldrich
syndrome, X-linkcd
agammaglobulinemia, X-Iinked
severe combined immunodeficiency.
Examples of LIPS disorders
include, but arc not limited to,
those desuibed in DS. publication
no. 2005/0113344, publithed June
10, 2005, which is incorporated
hemin by reference. Specific
examplrs Meted., but are not
limited to, include, lite setter
limited to, Amyotrophic Lateral
Sclerosis, Alzheimer Disease.
Parkinson Disease, humulgton's
Disease, Multiple Sclerosis other
neuroimmunulimical disorders such
as Tourette Syndrome, deledum, or
disturbances in rsinseiousness
that occur over a short period of
time, and amnestie disorder, or
discreet memory impairments that
occur in the absence of other
cent-al nervous sYstom
imPairments,        Examples of
CNS injuries and related syndmmcs
includ; but are not limited to,
those desseribed in U.S.
publication m.2006/0122228,
published June 8, 2006, which is-
incorporated herein by reference.
Specific examples include, but
are not limited to, ENS
Injury:damage and related
syndromes, include, but are not
limited 10, primary brain injury,
secondary brain injury, traumatic
brain injury, faxed brain injury,
diftime axonal injury, head
inlerv, CORCLISSiOn,
plYil-curcussiun syndrome,
cerebral conwsion and laceration,
subdued hematoma, epidermal
hematoma, post-tratmsatic
epilepsy, chronic vegetative
state, complete SC!, incomuld.
501, acute SCE, subacute SCI,
chronic SCI. central died
syndrome. Brown-Seguard syndrome,
anterior cord syndrome, ennus
inedullaris syndrome, <etude
equine syndrome, neurogenic
shock, spinal shock, altered
level of consciousness, headache;
nausea, emesis, TEICHIOry loss,
dizziness, diplopia, blurred
vision, emotional lability, sleep
disthrhanees, initability,
inabiliryto concentrate,
nervummexes behavioral
impairment, cognitive deficit,
and seizure.
Other disease or disorders
include, but not limited to,
viral, genetic, allergic:, and
autoimmune diseases. Specific
examples krelude, but not limited
to, HIV, hepatitis, adult
respiratory distress syndrome,
hone resorption diseases, chronic
pulmonary inflammatory disease;
dermatitis, cystic fibrosis,
septic shock, sepsis, endorsomo
shock, hemodynamie shuck, sepsis
syndrome, post ischemic
reperfusion injury, meningitis.
psoriasis, fibrotic disease,
cacamsia, graft versus host
disease, grafi rsgeetiosr
auto-immune disease, rheumatoid
spondylitis, Crolm's disease,
eleteadve colitis,
inflammatory-bowel disease,
multiple sclerosis, systemic lam.
erythrematosus, ENL in leprosy,
radiation damage, centsT, .111m,
or hyperoxic alveolar miur-Y
Enmples of ailmro.lorosis and
related conditions include, but
are not limited those disclosed
in U.S. publication no.
2002)0054899, publishial May 9,
20112, which is incorporated
herein by reference. Specific
examples include, but are not
limited to, all thorns of
conditions involving
atherosclerosis, acceding
restenosis after vascular
intervenrion such as angiophisty,
stealing, athere,stomy and
wafiing. All forms of vascular
intervention arc contemplated
herein, including diseases of Om
eardiovaseular and renal system,
such as, but not limited to,
renal angioplasty, petoulaneous
coronary Sates-v=60.n (PCI),
poseur...0es transiuminal
cormaarY. angioplasty (sPTCA),
carotid percutaneou, tnmsluminal
angioplasty (PTA), mammy by-pass
,gafiing, segiopl asty with stem
implanmtion, peripheral
perctuaneous tranaluminal
intervention of the iliac,
femoral Sr poplitl arteries, and
surgical. intervention using
impregnated artificial 'gaffs.
The following chart provides a
listing or thc major systemia
arteries that may ha in nerd of
treatment, all of which are
contemplated herein:    



Body Areas Supplied Axiliary
Shoulder and amine Brachial Upper
arm Bracbiocephalic lIakI, neck,
and arm Celiac Divides into left
gastric, spIntic, and heoatio
arteri. Common carotid Neck
Common iliac Divide", into
external and Mtemal iliac
arteries Coronary 



Heart Deep femoral Thigh Digital
Fingers Borealis podia Foot
External carotid Neck and
external head regions External
Mac Femora I arkery Femoral
Titigh Gastric 



Stomach Ileoatie Eon;
gallbladder, pancreak and
daralcnum Inferior mesenteric.
Descending colon, rectum, and
pelvic- wall Internal carotid
Neck and internal head regions
Internal iliac Rectum, urinary
bladder, exurnal genitalia,
buttock9umscles, 'ulcers and
vagina Left gastric Es0Phagas and
stomach Middle sacral Sacmm
Ovarian 



Ovaries Paine, arab gland
Peroneal Calf PoplheM Knee
Posterior tibial Calf Pulmonary
Lungs Radial koreann Renal 



Kidney Splcnis Stomach, pancreas,
and spleen Subclavian Shoulder
Superior mesenteric Paneakxs.
small init.:dine, amamding and
transverse color Testicular
'fest. Ulnar Forearm
Examples of ysfunctional sleep
and related syndrome, include,
but ere nut limited to, Wow
disclosed in U.S. publication nu.
2005/0222209AL published October
6,2005, which is incorporated
herein by reference. Speatfic
examples include, but are not
limited to, snoring, sleep apnea,
insomnia, narcolepsy, restless
leg syndroms, sleep terrors,
sleep walking sleep oat inn, and
24  



dysfinsclional sleep associated
with chronic neurological or
inflammatory conditions. Chronic
ncumlogical or inflammatory
conditions, include, but are not
limited to, Complex Regional Pain
Shmdrome, chronic low back pain,
muuuloskeletal poin, arthritis,
radiculepa, pain associated with
cancer, ftbromyalgis, chronic
fatigue syndrome, visceral pain,
bladder pain, chronic
pimcreafitis, neuropathies
(diabetic, poshhespetic,
traumatic or inflammawry), and
nounniegenerative disorders such
as Parkinson's Disease,
Alzheimer's Disease, mnyotophic
lateral sclerosis, multiple
sclerosis, Huntington's Disease,
hradykinesim muscle rigidity;
padeinsonim trenhpfi Parl'flSOMan
mail motets freezing; depression;
defective long-tem memory,
kubinsteinTaybi syndrome (RTS);
dementia; posturalhypoki colic
disorders; synuclein disorders;
multiple system atrophies;
striatonigml degeneration;
olioopontiscensballar atrophy;
Shy-Drager syndrome; motor neuron
disease with parkinsonian
features; Lowy body then untie;
Tau paholngy disorders;
progressive supAinuelcar palsy;
corticabasal degeneration;
frontotemporal dementia; amyloid
pathology disorders; mild
cognitive impairment; Alzheimer
disease with parkinsonism; Wilson
disease; Ilallervorden-Spatz
disease; Chediak-Hagashi disease;
SCA-3 spinacerebellar ataxia;
X-linked ilystonis parkinsonken;
prism diem.; hyperkinetic
disordinu; chorea; ballism us;
dostonialremors; Amyotrophic
Lateral Sclerosis (All); CNS
trauma tend myoclonus.
Examples of hemoglobinopathy and
related disorders include, but
are not limited to, those
dmoribed in US: publication110
2005:0143420AI, published June
30, 2005, which is incorporated
herein by reference. Specific
examples include, but are not
limited tc, hemog/obinopathy,
sickle cell anemia, and any other
disorders related to the
differerrfiation of CD34+ cells.
Examples of TNEki. related
disorders include, but are not
limited to, those described in WO
98/03502 and WO 98154170, both of
which ate incomoneed lwein in
their entiretie, by reference.
Specific examples include, hut
are not Minted to: endotoxemia or
toxic shock syndrome; cachexia;
aduttrespiratory distress
syndrome; hone resorption
diseases such as arthritis;
hypenellizmia; Gm versus Host
Reaction; cerebral malaria:
infiammadore minor growth;
chronic Pulmonary iellinionstiory
disensesi reOerfuSien injury;
myocardial infarction; stroke;
circulatory shock; rheumatoid
arthritis; Crchn's disease; HIV
infection and AIDS; other
disorders such as rheumatoid
arthritis, deiumatoid spandylitik
ostenarthritis, psoriatie
arthritis and ibex sdhriiie
conditions, septic shock, sepsis,
endotexic shock, graft versus
host disease, muting enehn's
disease, ulcerative colitis,
multiple sclerosis, syssemic
lupus erylhromatosis, FAIL in
leprosy, tmV, AIDS, and
opportunistic infections in AIDS;
disorders such as septic shock,
sepsis, endutoxic shuck,
hemodynamic shock and sepsis
syndrome, post ischemic
reperfusion injury, malaria,
mycobacterial iefnerior,
rneninghis, psoriasis, eaves-tin
bear: failure, fibrotic disease,
caehexia, graft rejection,
oncapertic or cancerous
conditions, asthma, autoimmune
disc:Ise, radiation damages.. end
hypemxic alveolar injury; viral
infections, such as those caused
by the herpes viruses; viral
conjunctivitis; or atopic
dermatitis.                 In
other embodiments, the use of
compcards provided herein in
various immunological
applications, in particular, m
vaccine adjuvants, particularly
anticancer vaccine  adjuvants, as
disclosed in U.S. Publication No.
2007/0048327, published March I
2007, which is incorporated
herein bits entirety by
reference, is also encompassed.
These embodiments also relate to
the IISCS ur Dompounds pmvidcd
hcruin in combination with
vaccines to treat or prevent
mincer or infectious diseases,
and other various uses of
immunomodulatory compounds such
as reduction ur desensitization
of allergic reactions.
Doses of a compound provided
herein, or a phannaemit ically
acceptable salt, set vats,
clatbratc, stemoisumer sr pnidrug
thereof, vary depending on
factors such as: specific
indication to he-heated,
prevented, or managed; age and
condition of a patient; real
amount of second active agent
used, if any. Generally, a
compound provided herein, or a
phanmieemically acceptable salt,
solvate, claihrate, sonieisomer
or prodrug therm:if, may be used
in an amount of Morn about 0.1 mg
to about 500 mg per day, and can
be adjusted in a
conventiona!fashion (e.g., the
same amount administered each day
of the treatment, preens too ur
management period). in cycles
(e.g , one week tm, one week
ofF), or in mi amount that
increases a decreases ovc the
course of treatment, prevention,
or mcuragemirt. to other
embodiments, the dcse can be from
about 1 mg to about 300 mg, from
about 0.1 mg to about 150 mg,
from about 1 mg to about 200 mg,
from about 10 mg to about100 mg,
from about 0.1 nig to about 50
mg, fmm about I mg tu shoot 50
log, from about 10 mg to about 50
mg, from about 20 mg to about 30
mg, or from about 1mg to about 20
mg. 4.3 SECOND ACTIVE AGENTS
A compound provided herein, or a
pharmaceutically acceptable salt,
solvate, prodmg, clathrate, or
stereoisomer thermf, can be
mind/bled With other
phannaeologitadly active
enamours's ("eocond active
agents") in methods and
compositions provided herein.
Certain combinations may work
synergistically in the treatment
of particular types discosns or
disorders, and conditions turd
symptoms associated with set
diacaoes or disorders... A
uompound provided herein, eon
pharmaceutically acceptable soh,
solvate, clathrate, stereoisomer
or prodrug thereoe can also with
to alleviate adverse effects
associated with certain second
active agents, and vice versa.
(Inc or Mors second active
ingredients or age nit canto Host
in the methods and composifions
provided herein. Second active
agents can be large molecules
(e.g., proteins) or small
molecules (e.g, synthetic
inorganic, organumetallica or
organic molecules).
Examples of large molecule active
agent. Include, boats not limited
to, hematopmetic growth factors,
cytokines, and monoclonal and
polyclonal antibodies. Specific
examples of the active arse me
miti-C.D4() monoclonal antibodies
(such as. for esample, SCjel-40);
bistone deacetlyase inhibitors
(such as, for wtample, SAHA and
LAQ 824)i heat-shock prntein-90
inhibitors (such as, for example.
17-AAG);growth factor-I receptor
inane inhibitors; yaseular
endothelial growth factor
receptor kinase inhibit.. (such
as, inc example. PT1C787);
insulin growth factor receptor
inhibitors; lysophosphatidic acid
azyltransntrase inhibitors; DEB
kinase inhibitors; p387ct4IIR
inhibitors; ROPE inhibition (mail
as, for example, gefitinib and
erlotinib HCL); HER-2 antibodies
(such as, for example,
trastizumab (Herceptint) and
petintenmah (Omnitargim)); VEGfle
antibodies (such as, for waimpie,
bevacizumab (Avasti0.)1 VaikR 



inhibitors (such as, for example,
1k-I specific Idnnse inhibitors,
S1J5416 and pd:787/51022581);
P13K inhibitor,: (such as. libr
example, wortmannin);inhibiams
(such as, for example, PRA-
665752); monoclonal antibodies
(such as, for example, rftwrimab
(Rituarane), tositumumab (Benno,
edrecolomab (Panama') and 0250);
and anti-MT-a antibodies.
Fs:amides of small molecule
active agent: include, but are
not limited to, andcancer annuls
and antibiotics (e.g,
clarithromycin).
Specific second active compounds
that can be combined with
compounds provided heron: vary
depending on the specific
indication to be treated,
prevented or managed.
For instance, for the treatment,
prevention or man agorecnt of
cancer, second :mitre agents
include, but are not limited to:
senuocanih, cychasporin;
etanercept; doxycycline;
hotrommib; nervier-in
aclarubtrin; acodazole
hydrochloride; acronine;
adozelesin; elderienkin;
aliretrunine; ambomYcin;
erne:Lannone awwtru: amsacrine;
anasirozoic; trithouilycin;
aSParatrinaSe; asPerlini
ammiddine; azetepa; azonamycian
batimastat; bennadepa;
bictrutamidm bisantrone
hydrochloride; bisnatide
dimesylate; bizelesin; blomnycin
sulfaM; brequinar sodium;
bropiriminc; busulfam
cactinomytrm; calustranne,
cameemide; carbetimm:
earboplatin; cmmunium ctrubicin
hydrochlorides emzelesim
cedefingol; celecoxih;
chlorambucil, cirolemycin
*olefin; clad:rain.: crisnatol
inesylate; cyclophosphamidc;
cytmiabine; dacarbazine;
dastinumprin; daunombicin
hydrochlerider deeitabins;
dexormaplatin: dem:gamine;
dczagurmine inesirlatm
diaziquone; doccumel;
doxorubicin; doxorubicin
hydrochloride; droloxifene;
droloxifene oilmen;
dromostanolone propionate;
duavomycin; edatrexate;
eflomithino hydrochloride;
elsamitmcin; enloplatin;
enpromaw, cpipropidine;
epirubicin hydro:Mit:ride;
erbulozole; esorubicin
hydrochloride; estramustinc;
estmmustine phosphate sodium;
naiad:mole; etoposide; etoposide
Phu:Of:um; :troPrine: fadrozole
hydrochloride; fazandlinc;
fetuotinide; acmuridine;
fludmabine phosphate;
fluorouracil; flurocitabine;
forquidoemfostriocin sodium;
gemcitabiar,illYdroChlorida;
bYdroxYmea; oar:thick:
hydrochloride; ifosfamidc;
iimorosine; iproplatin;
irinotemin; iMmtocan
Indruchlorioe: lanreotide
acetate; letrtmoin lcuprolide
acetate; liarozolc hydrochloride;
lomeMeMal SOdlum; lomustine;
loalmantrone hydrochloride;
masoprocar; rs aytansine;
mechlorerhamine hydrochloride;
meyestrol acetate; mcienstrol
acetate; melphalain menoprin
mereaptopurinc; methenexate,
methotrextre sodium; mcroprine;
meturedepa; mitindomidc;
mitocarein; mitocromin;
mitornalein, mitomycin; mtrosper;
mitotanc; rnitoxantrone
hydrochloride; myeriphenolic
acid; .0,M scale; nolamycin;
um:ants:tin; oxisuran; panilnaml;
PePsParnmse:PelioloYein:
pentamusline; pcplomyein sulfate;
perfosfamidm ninth:or:ma;
Pillosuirafi piroxcsfrom
hydrochloride; plicamycm;
Plomestanel Porflme: sodium:
POSfaromanis; Pecelnimoadnei
procarbazine hydrochloride;
puromycini puromycin
hydrochkwidc; pyrazofurin;
riboptine; safingol, se/Ingo:I
hydrochloride; semustme;
suntrazener sparfosate sodium;
sparsomyciu; spirogemmnium
hydrochloric* mairOmustine;
Streltrenociol. salurthmn
tecogalan sodium; uccorere;
tegafur; telexatenpne
hydrochloride; tnnoporfin;
teniposide; teroxirone;
testolactone; thiwniprine;
thiognaninc; rhiotepa;
tiozofitrin; tirapazarnine;
toormirerie citrate; trestolone
acetate; triciribine phosphate;
trimetrexatmgincuMnate;
ttrinefelin: 27  nthUIFFole
hFdroehleride; umeil maStard;
nredepa; vapmutide; von:emelt];
viahlastine sulfate; vinceistirm
sulfite; vimleeine; vindeaina
sulfate; vinepidine sulfate;
vinglyemate sulfate; Faileurefine
sulfate; vinorelbine inmate;
vinrosidine sulfate; vinzolidine
sulfate; vorozole; mniplatin;
winowatin; and zorubicin
hydrochloride.
Other second Rpm,: include, hal
arc not limited to: 20-epi-1,25
dihydroxyvitamin D3;
5-ethynyluracil; abiraierona;
aelambicim acyltiilvare;
a.detypenol; adozelesin;
aldesleuldn; ALL-TK antagonists;
altretamine; ambamustine; amidox;
amifostine: aminfilevunnie
amrubicin; amsaerine; anagrelide;
anastrazole; andmgrapbolid
angiogenesis inhibitors;
antagonist D; antagonist 0;
antaltliX; antbdonsalieing
morphogenetic protein-1;
anbandrogen, nmstatio carcinoma;
antiestrogen; anfineoplaston;
antismfie oligonuoleotides;
aphOicolin glycinata; apuptoxin
gene modulators; apoptosis
regulators; apurinic acid;
ma-CDP-DL-PTBA; nrginine
deraninase; naulacrinc;
arrester.; narimmainc;
axinastatin I; axmastatiil 2;
axinastatm 3; azasetron; azatamm
. azaprosine; baccatin 111
derivatives; balanol; batimastat;
BCOFABL antagonists;
benamblorinn;
benzoylstaurosporine; beta
lectern derivatives;
beta-aletbinc; beinclemycin B;
boulinie acid; bFOF inhibitor,
bicalutamide; bismamne;
biswirkfinylepermine; bbnailde;
bistratene A; bizelesiD breflatD
bropiriminc; buclotitane;
burbionine sulfoximine;
ualcipotriol; calphostin C;
camptothwin derivatives;
catecitabine;
carbmeamide-amino-fihmula;
eadmeyamidotriaeole; CaRest Nei
CARN 700; cartilage derived
inhihitar; carnelesitn casein
kinase inhibitors (ICOS);
castanosperrnine; ceceopin B;
cefiorelix; chlorins;
ohloroquinoxaline sulfonamide;
cicaprost; cis-polphyrbb
eladribine; olomifene analogues;
elotrimazole; collismyein A;
collismycin B; combroastatin A4;
combretastain analogic; conagmin:
mambeseidin g16; crisnatol;
ciyinophycin 8; crYPtoPhYCm A
derivatives; memem A;
cyclopentantbraquinones;
cycioplatam; cypemycin;
cytarabinu oullefate; cytolytio
factor; CYtostatin; dacliximab;
decitabine; dahydrodidemnin B;
deslorelin; dexanethasone;
dexifosfamide; dexraanome
dexyarapamil; diaziquone;
didernnin B; dido,fi
diethylnorspennme;
dihydro-5-azacytidinD
dihydrotaxol, 9-; diaxamycin;
diphenyl spiromustine, dam:iamb;
duccomob dolasetron;
doxifluridine; doxorubicin;
drolunifene; clinnabinol;
duocarnocin SA; ebselen;
ecornustinc; cdclfosine;
odrecolomab; eflomithine;
element; emitefir; eptrubicin;
epnstende; esnamustine analogue;
estrogen agonists;
estrogen.antagonists;
etanidaeole; etoposidephospbalc;
exernestarm; fadeozuk; famrabinc;
fenroinide; filgrastim;
fmastcride; flavopiridol;
tlezelastine; fimoterone;
fludambine; fluorodaunomnicin
hydrochloride; forienimex;
formestarm; fostriecin;
fetemusnne; gadolinium
texaphyrin; gal liar1 nbrate;
onthabinte ganirelin; gulatinase
inhibitue4 gcnmitabine;
giutathione inhibitors;
hepsulfam; beregulin;
bexamethylene bisacetarnide;
hyperiche ibandronic acid;
idarubicin; idoxifene;
idramantonee iimolosine;
ilornastm; imatinib (Gieevee),
imiquimod; imumnostimulmt
peptides; insulin-like growth
factor-I ncauptor inhibitor;
interemm agonists; interferon I;
interleukins; iobenguane;
iododaxombicin; ipomeanol, 4-;
implant; irsogladine;
isobengav31c; isohumnhalkundrin
B; itmetron; jamlakinolide;
kahalalide F;
niacmate; lanreotide;
leinarnycin; knograstim; lentiman
sulfate; leptolstatin; lehonole;
leukemia Inhibiting factor,
leukocyte alpha interferon;
Icapnelide ;estrogen
,PrOgefierOne; Ieupmrelin;
leVanliSOIC; liarozole; linnnu
po;yromine analogue, lipophilic
disaccharidc peptide; 



28  lipophilic platinum
compounds; lissoclinamide 7;
lobaplatin; lombricine;
lometranl; lonidamine;
losoxantrone: loxoribine;
lunotecan; lutetium teicaphYrin;
IdSofYilina; &tic Poldideai
cainmainei mannomatin A;
maMmastat; masoprocol; maspin;
mmrilysin inhibitors; matrix
metelloproteinase inhibitors;
menogatil, inerbaronc; meterelin;
methioninase; metoclopramide; Mif
inhibitor; mifemistone;
miltetbsine; mirimosdm;
mitogunone; mitolactol; mitomycin
analogum; mitonatide; mitotoxin
fibroblast growth factor-saporin;
miloxantsonr; orotsesz
molgramostim; ErbituX, human
chorionic gonadotropb ini
Innnophosphoryl lipid
Aftnyobacteriien cell will sic;
mopidamol; mustard anticancer
agent; inycaperoxide 13;
mycobacterial cell wall extract;
rumbipormic N-aciataildinalinc
N-substituted benzamides;
nafarclin; nagestip;
mduxonimpentaxocine; napavin:
naphterpin; oartogramim;
nodaplatin, nemorublein;
neridronic acid; nilutamide;
ntsamycin; nitric oxide
modulators; itronxide annoxidank
=Mimi obliomrsen (Cenasense);
06-bonaylguanine; octreotide;
okieenone; oligonucleotides;
onaprisionc; ondansetron;
ondansetron; oracle; oral cymkine
inducer; onnaplatin; osaterone;
oxaliplatin; oxannomycin;
Paclitaxel; Padilla.' analogues;
patinael deridativem paimmlnine;
PalmitOYIthmaxin; pamidronic
acid; panaxytriol; panumilame;
parabactu; pazelliptine;
pegaspargase; peldesine; pentosan
polysuffitte sodium; pamositatin;
pentrozole; perfiubron;
rerlosfamide; perilly1 alcohol;
phenainomyein; pliemdacetami
PhosPhatase inhibitors;
phi:Card!, pilmaarpine
hydnichlonde; pirambizin;
piritremm; Id'adete!PlaCetin 13;
plasminogen activator inhibitor,
plMinnm complex; platinum
compounds; complex; porfiincr
sodium; pordmumein; prednisone;
prcpyl bis-acridone;
prostaglandin 12; proteasome
inhibitors; protein A-based
immune modulator; protein kinase
C inhibitor; pmmin zmase C
inhibitors, microalgah, protein
tyrtasine phomhatase inhibitors:
lamme nucleoside
phosphorylampurpurins;
pymmloacridine; pYridoxYldted
hemoglobin PoldmiYeith7rIene
conjugate; rat antagonists;
taltirexed; ramosetron; roe
farnesyl protein transfers=
Williams; rim inhibitors; ras-CAP
inhibitor; retelliptine &me
klauzli rhenium Re 186
etidronate; rhizoacin; ribozyinem
RII retinemide;
robitukineimmurtide; roquinimex;
rubminone DI; rubocryl; saiingol;
saintopin; SarCIZO; sarcophatol
A: sargramostim; Sdi I mho:dies;
WITI ',stifle; senescence derimid
inhibitor 1; muse uligonueleotid;
nivel transduction inhibitors;
sizofiran; sobuioxime; sodium
burocaptate; sodium
phenylacetate; solverol;
somatomedin binding protein;
sonermm; sparfosio acid;
spioamycin D; spiromustine;
splenopentin; spongistatin 1;
mmalannicei atiPiamiik;
MmerelYsin inhibitors;
sulfinosine: superimtive
vs...madam intestinal peptide
anumonist; suradiata, suramin;
swainsonine; mllimustine;
tamoxifen methiodide;
tauromustine; tazarotene;
tecogalan sodium; tegafur;
tellurapyrylium; telomerase
inhibitors; temoporfm;
tcniposide; ictrachloroducaoxide;
tenimimmind, thalihImmine,
thiocoraline; tbrombopoietin;
thrombopoietin mimetic;
Mymalfasin; thymopoietin remptor
agonist; thymoninan; thyroid
stimulating hormone; tin ethyl
ciopurpurin; tirapazamine;
Man.:one bichlorMei: topsentin,
toremitiene; translation
inhibitors; treti110111,
triacetyluridine; triciribine;
trimetreicate; triptorelin;
tropisetron; turosteride;
tyrosine kirase inhibitors;
tylphomins !IBC inhibitors;
ubcnimux; unogranitai
sinus-dcrivod growth inhibitory
factor, ...kin.sc receptor
antagonists; vapreotide;B;
velaresoh veramine; verd ins;
verumonin;  vinordhine,
ymcaltinc; vitasin; vorozole,
umoterone; zeniplzilascorh: and
xinoslatin stimalamn,
Specific second active agerrts
include, hal arc not limited to,
2-methoxyestradiel, telomestahn,
inducers of apoptosis in mutiplu
myeloma cells (such as, for
example, TRAIL), statans,
semaxsnib, nye. losporin,
ciannrecut, doxyeyeline,
bortezomit, oblimersen
(Genastaise), remiCades ductaccl,
nein:unix melphalan,
dexamethasone (Denadron'),
steroids, gement/1nm, dsplafinum,
temozolomide, eroposide,
eyelophosphamidtearhoplatin,
procarbazine, shade!, tarnonifen,
topunuan, muhotrusate, Arisaa,
taxol, taxotert fluorouracit
leucevoin, itinnausn, xeloda,
CPT-I I, interferon 'alpha,
pepdated interferon alphn (e.g.
PEG INT1ION-A), capeeitabine,
msplatin, thiotepa, fludarabine,
carboplatin, lipusunud
daunombicin, eytarabine,
doxetnol, pacilitaxel,
vinblastine,11.-2, GM-CSF,
dacarbazine, vinorelbine,
zoledronic acid, paIntitrnS
hiarin. husulphan, mednisone,
tasphosphonate, arsenic [decide,
vinctistine, dotoruhicin (I)oxta,
paclitaxel, pneiclovir,
adriamycin, estramusli no snrimm
phosphate (Etneya, solar/ac, and
etoposide.                 In
another embodiment examples of
specific second naents according
to the indications to be treated,
prevented, or =SG' ear he fared
in the 0611sb110 referen36/ all
of which are incorporated herein
in Muir entireties: U.S. patent
nos. 6,2B1,230 and 5,635,517, and
U.S. publication POS.
2004/0220144, 2004/0190609,
2004/0087546, 200550203142,
20044091455, 



20E15/0100529,
20)5/0214320,2005/0239042,
2006/0154380, 21106,11188475,
2006/0122220, and 2005/0143344.
Examples of second active agents
that may he 'used tor the
treatment, prevention .d/or
management of pain include, but
are not limited to,
conventionaltherapeutics used to
nun or prevent pain such as
antidoprunauts. anticonmilsants,
andhypedunsitts, anxiolyttes,
calcium dunes! Hecker; muscle
relaxants, non-nareetin
analgesics, opioid analgesics,
uni-inflamrnatories, cox-2
inhibitors, immunomodulatery
awaits. alpha-adrenergie receptor
agonins an antagonists,
immunusuppressive agents.
oDnicusteroids, hyperbaric
oxygen, Icetamine, other
anesthetic agents, NIADA
antagonists, and ether
therapeulics found, fd example,
in the Phystcran's Desk Reference
2003. Specific examples include,
but am net limited to, salicylic
acid acetatc (Aspirin'),
celecoxib (Celehrese),Enhrel..
kemmine, gnbapentiu (Nenrontin),
pbenymin (DiUntin.),
carbantazepate (Tegretol@),
oxcarbazmine (Trileptan, valproic
acid (Depakena, morphine saline,
hYdromorphone, prednisone,
griseefulvin, penthonium,
dendronate, dyphenhydramide, go
anethidine, ketCPEDiaC (Galina,
thyrocalcitonin, dmetbylsulfoxide
(OME)), clonidine (Catapresel,
bretylium, ketanserin, resdpitu,
droperidol, atropine,
phentolamine, bupivacame,
lidocaine, acetaminophen.
norrriptyline (Pameloo,
amitnpryli. (Elavir), imiprardne
(Tofrani15), doxepin (Sinexuan.),
elomioramine (Anafnmit),
fluoxetine (None.), sulmline
(Zolor3, naproxen, nefazudonu
(Sernan?), venlafaxine (Effexoa,
trazodone (Desyrel!), husropion
(Wellbutrins), mexiletine,
nifedtpine, prepranolol, samadot
Inmotrigine, vioxx, ziconetide,
ketamme, dextromethorphan,
bunantlinuepin., baciofen,
tizanidine and phenoxybentamine.
Examples at seemed active agents
that may be used fur the
treatment, Prevention andfor
management of macular
degeneration and related
syndromes include, bat are not
limited to, a steroid, a light
sensitizer, an Mtegrin, an
antioxidant an interferon, a
xanthine derivative, a gmwd,
hormone, a neurrotrophio faetor,
a regulator Of
IICOVESCUlarizatiOn, an ann-VEGF
antibody, a prostaglandin, an
antibiotic, a phytoestrogen, ace
anti-inflammatory eompound or cat
antiangiogmeses compound, or a
combination thereof Specific
examples include, but are not
limited to, verteporfm,
purlytinom anginsiatie steroid,
rhuFab, interferon-2a,
pentoidfylline, tie critmorpurin,
monixafin, lucent., lutetium,
9-fluorc0l1,21-din4troxy-16,
17-1-methylethylidinebis(oxy)preg
ia-1,4-diene-3,20-dium; lamanpmst
(see U.S. Patent No. 6,225,348),
tetracycline and its derivatives,
dfamycin and its derivatives,
macrolides, me (U.S. PatentNim,
6,218,369 and 6,015,803),
geaistein, genistin, 6440-Mal
genistin, 6)-0-Ac genistin,
daidzein, daidzin,daidzin, C
-0-An fluidal. glyeitein,
glY440n, 6'-O-Mal glycerin,
biochanin A, formononain (lle.
Patent No. 01111,368),
tnaincinolone aucitomidx,
dexamethaxonc (U.S. Patent No.
5,770,589), thalidomide,
glutatbione (U.S. Patent '0a.
5.632,984), basic fibroblast
growth factor (bEGF),
txarsfonning giowili factor
(TUF-1). brain-derived
neurottophic factor (BONE),
plasminogen activator actor type
2 (PAI-2),EYE101 (Eyetech
Pharmaceuticals), LY333511 (Eli
Lilly). Miravant, and ICTISERT
implant (Bausch & Lomb). All of
the references cited herein are
incorporated in their entireties
by ronmence.
Bxamples of second adaive agents
that may be used for the
treatment, Prevention andlor
mitnimencint of skin diserses
include, but are not tinned to,
keratulyd. rctinoids, n-bydroxy
acids, antibiotics, collagen,
botulinum toxin, interfenin,
steroids, and immunomodulatory
agents. Specific examples
include, bat ani not limited to.
5-fluorouracil, masoprowl,
trkhloroacetio acid, salifylie
acid. lactic acid, ammonium
lactate, urea, tretinoin,
isobietinuin, mdibiotics,
collagen, botalinunt toxin,
interferon, conicosteroid,
tranar.iinoic mid and collagens
such as human placental collagen,
animal Placental collagmt.
Dennologen, AlloDerm, Peseta,
Cymetra, Autologen, Zytierrn.
Zyplast Recopies!, and Isolagen.
Examples of becond active agents
that may be used for the
treatment, prevention andtor
mmiagement of pulmonary
hwertension and related disordws
include, but are not
anticoagulants, diuretics,
cardiac glycosides, calcium
channel Mockers, vasodilators,
pmstacyclin analogues, endothelia
antagonists, phosphodi.terase
inhibrtors (e.g., POE V
inhibitors), endopwiidia0
inhibitors, I ipid lowering
agents, thromboxane inhibitors,
and other therapeutics neonate ID
reduce pulmonaty ittlety
pressurx."amplen include, bet are
not Iiittitcdto, warfarin
(Cournadie). a diurctie, a
cardiac glycoside,
digexin-oxygen, dilboamin,
nifedipine, a vinx,dilatnr snob
as prosemyclin (e.g.,
prostaglandin 12 (P012),
epoprosteno1(EPO,Floran'),
treprostiffil (Remodule), nitric
oxide (NO), bosentan (Tracleed4),
anilodipine, epoprostenol
(FICwni"), Ireprnainil
(Remodulinj, prostacyclin,
ladalafilSimvastati8 (locorn,
omapatrilat (Vanlev.), irbesaftan
(Avaproni, pravabtatin
(Praxachol*),
dipcin,1.-arginitte, ;bluest
betaprost, and sildenatil
(Viagrej.  Examplet of second
active agents that may he used
for the 1-1,0,",11,-, 



and/or management of
asbestos-related disorders
include, hut are not limited to,
antiracycline, platinum,
alkylating agent, oblimersen
(Gemsense'), cisplatinum,
cyclophosphamide, temodar,
carboplatin, procarbazinc, Egad.,
ramaxifen, topotman,
methatrexate, taxotere,
irinoteran, carve:int/rine
citplatin, thiotcpe fludambine,
carboplatin, liposomal
daunoruhicin, cytnabinc,
doxetaxol, pacilitax.
vinhlastine, LL-2, GM-CST,
dacarbazinc, vinurclhine,
wilt:demi/ acid, palmiwonate,
bias.; bumlphan, prednisone,
biaphosphaints, arsenic trioxide,
vincristine, doxorubicin I/toxin,
paclitaxel, ganciclovir.
adriamyciia, bkomycm,
hyaluronidase, mitomycin C,
menace.; MiOtepa, tetracycline
and gemcitabirte.
Examples of second actin agoras
that may he used for thetree/m=5
PreTention aud/ur managencia id'
parasitic diseases include, but
are not limited to, chIciroguine,
quinine, quinidine.
pyrimethamine. sulfadiazthe,
doxYryeline, clindanezin men
oguirry primaquine,
hyaroxychlonoquine, proguanil,
atovaquone, anthromycin, suramin,
pentamidine, melmelprol,
niArtinaro, ba.nidozole,
mnphotencin B, pentavaiem
antimony compounds (ez, sodium
stiboglucuronate), inset, is/en
gamma, itraconazole, a
combination a-dead prormanigotes
and DC'S], laucovoria
corticosteroids, sulfunamide,
spit/any:in, lee/ (serology),
trimedmptim, and aulfamathon/alc.
Examples of second active agents
that may be uste for the
Dcatrycnt, prevention author
management of immunodeficiemy
discmlors include, but are not
limited to: antibiotics
(therapeutic or pmphylitctic)
such as, but not limited to,
ampicillin, tetracycline,
penicillin,
caphalosporips,,peptamyoin,
kanarnycin, and erythromycin;
antivirals such try, but not
limited to, amantadine,
rimantadiue, acyolorie arid
ribai. in; immunogiohalin;
plasma; immunologic cnhaming
drugs such as. but not limited
to, levami sole and imprinosine;
biologi. such ex hut ant limited
to, gammagiobulin, transfer
factor, interieukins, and
interlryorry hormones such as,
but not limited to, thymic; and
other immunologic agents such as,
but not Minted to, Peril
stimulators (e.g., BAFFTBlyS),
cytokines (e.g., /L-2, to.-4, and
ILA), growth factory (e g ,
TOT-a), antilrydi. anti CD10 and
IgM), oligonucleedidca containing
unmethylated Cp(3 motifs, and
vaccines (e.g., viral aryl inn,ar
peptide amain.).
Examples of second wave agents
that may bossed Re the treatment,
prevention and/or management of
Chit disorders include, but are
not limited to, opioids; a
dopamine agotest or antagonise,
such es, hat not limited to.
Levodopa, L-DOPA, cocaine.
trymethyl-tyrosine, reserpine,
tetrabenazine, benzozopme,
pargyline, fenodol rem mend./
tahcrgaline, pramipogole
dihydrochloride, ropinorole,
arnantadec hydrochloride,
selepiline hydrochloride,
carhidopa, perygoli de mesylate,
Sinemet CR, and Symmetrel; a MAO
inhibitor, such as, bat not
limited to, iproniazid,
oiorgylme, phenelzinc and
isocartarymid, a COMT inhibitor,
such as, but not limittd to,
tolcapunc and cutacapone, a
cholinesterase inhibitor, suoli
as, but not limited to,
physozignine salichery
physostigmine sulfate,
physostigmine brurnido,
marygemine bromide, narytigmine
mothylsulfate, ambenunim
chloride, cdrophonium chip:1de,
tactine pralicloxime chloride,
obidm/me chloride, temedoxime
bromide, diacaryl monoxim,
endrophonium, pyridostignine, and
32  demecarium; an
anti-inflammatory atycnt, such
as, bat no:limited to, naproxen
sodium, diclefenac sodiatn,
dielofen.ratitassium, celecoxib,
aulmdac, onprozin, diflurasal,
Modular, melexigam, ibuprofen,
ketoprofen, nabumetone,
refecoxib, methotreicate,
lefiunomide, mlinsalagine, gold
salts,       Immune Globulin,
mycophenylate mofetil,
cyclospurine, tionhinprine,
tacrolimus, basiliximab,
diatlitiamab, salicylic acid,
acetylsalicylic acid, methyl
salicylate, diflunisal,
salsalate, olnalficine,
sulfasnazine, acetaminophen,
mdomethacin, sulindac, merenamic
acid, meclefen one ate sodium,
tohnetia, ketorolao, dichlotenac,
Eurbinprofen, miapronn,
ph-unit:am, meloxicam,
ompiroxicam, droxicam,
pivexicare, temptbeam,
plithylbutaatine,
oxyphenbutasone, antipytine,
aminopynne, apazooe, xileuton,
atarothioglucose, gold sodium
thiomalam, auranotin,
methotrucate, colchicine,
allopurinol, probenecid,
sultlapyrasone and benzbnornarono
or beiametbamme and other
glueocorlicoids; and an
amiernetic agent, sod, as, but
not limited to, metecloprornide,
domperidone, prochlorpernine,
pmmethanine, chlorprormazirti,
timethobenzamide, ondansetron,
granisetron, hydroxyzine,
acetylleuci an monoethanolamine,
alizapride, amsetron,
bunaptinamitle, himanautine,
bromopride, buclizine,
clebupride, cyclitine dime
rthydrinate, diphenidol,
delasetron mectisine, methalluml,
metopiataxine, nabilone,
oxyperneyl, pipameniae,
scopolamine, suiptride,
tawabvdl'ncaanabisol,
thiethylperazine,thiopreperazine,
tropisetron, and a mixture
thereon                 Examples
uf socond active agents that may
be used for the treatment,
prevenfion ander management of
CNS injuries and related
syndromes include, but are not
limited to, irnmunomodulatory
agents, immunesuPPressive atEnne.
andhYPetienenct, mnietienglseetit
fibrinolytic agents, ntiplatelet
agents, antipsychotics,
antidepressants, berodiazepines,
buspirone, amantadine, and other
klIONII or conventional agents
used at patients with CEO
injury/damago and related
syndromes. Specific examples
include. ha are no, limited au.
sientids (e.g., glueocorticolds,
such as, but not limited in,
methylprminisolone, eexamethasone
end betamethasone); an
antiinfleminamin, upon including,
but not limited to, naproxea
sodium, dielofenao sodium,
diclefenac potassium, celecuxtb,
sulindac, onprozin,meloxicam,
ibuprofen, ketoptefen,
nabumetonc.
ref.:exit>,leflunmuide,
sulfasalanne, gold salts, RH0-0
Immune Globulin, mycephertilate
moretin cyclospotine,
anathioprine, tacrolimus,
basiliximab, daelizumab,
salicylic acid, acetylsalicylic
acid, methyl salicylate,
difluning, salsalom, olsalazine,
sulfasalonne, acetaminophen,
tadomethacm, sulindac, mefElarnic
acid, meclofenamate sodium.
tolmetm, ketorolao, dithlofenan
flurbinprofen, mown, piroxicam,
tat:Exit:am, ampiroxieam,
druxicam, pivoxicam, tcaaxiram,
phenylbutazone, exyphenbutanone,
antipyrine, ammopyrine, apamne,
zilettion, aurotigoglucose, gold
sodium thiomalate, auranefm,
methotrexate, colohieme,
allopurinol, probeneoid,
sulfinpyrazone and benxbeetneune;
a cAltin malog including, but not
limited to, dbengin, an agent
comprising a methylphenidate
drug, which comprises
l-threo-methylphenidate,
dthreomethylphentdate,
dl-threo-methylphenidate,1-erythr
o-methylphentdate,
d-erythremethylpheoidate,
dgerythre-methylphenidote, and a
mutate thereof; and a diuretic
agent auth 



but not limited to, mannitol,
furosemtde, glycerol, and ...-
Examples of secemd active tugthr
that may be ustgl for the
treatment, prevention cad/or
numagement of dysfunctional sleep
and related syndromes include,
but W. net limited al, a 33
tricyclic antidepressant agent, a
selective tzrownin retinake
inhibitor, an andepilepric agert
(gabape[End atrahatin,
earbamazepine, oxcarbazepine,
levitiracatam, topiramate), an
arniaryhthmic agent, a sodium
channel blocking agent, a
selective inflammatory roeliaior
inhibitor, an opioid agent, a
second i mrnunomodulatory
compound, a combination agent,
and other !mown or conventiomtl
agents used in sleep Ounpy.
Spocifie exampl. Include, butane
not limited to, Neuroatin,
oxyeantin, morphine, topiramate,
amitrtptiline, nortryptihna,
carbamasepinc" Ian/odors, L DOM,
cocaine, a-methyl-Tyrosine,
reserpine, tetrabertazine,
benzotmpinc, pargyline,
fenodolparn mesylate,
cabergoline, pramipexolc
dihydnrchloddc, ropinorole,
amantadine hydrochloride,
selogiiine hydmchlori de.
carbidopa, pergolide mesylate,
Sinemet CR, Symmetrel,
iproniazid, clorgyline,
phenclame, isocarbectazid,
tolcapone, enracapone,
physostirpnino saliclate,
physostigmine sulfate,
physostignine bromide.
meastigmine bromide, neostigmine
methylsulfate, arnbenon im
chloride, odrophoinum chloride,
terrine, pralidoxime chloride,
obidoxime chloride, trimedoxime
bromide, diacetyl monoxim,
endroobonium, pyriciosiigmine,
demccarium, napro pen sodium,
diolofmac sodium, diclofenac
potassium, cricroxih, sulindae,
onprozin, elodolac. mein:, learn,
ibuprofen, ketoproten,
nabumetone, refecoxib,
methotrexate, sulfasalanne, gold
salts, RHo-D Immune Globulin,
mycophenylate mote-tit
cyclusportne, azathioprine,
barrolimus, basilisitnob.
daciisamab. salicylic acid,
acetylsalicylic acid, methyl
salicylate, dillunisal,
salsalate, olsalazinp
sulfasalazine, acetaminophen,
indmnethacht sulindac, mafenamic
acid, meclofenamate sodium,
tolmetin, ketcrolac, dichlokriac,
flurbinpmfen, axaprozin,
piroxicam, meluxicam,
ampiroxipsm, droxitram, pivot
igank tenoxicam, phenylbutazone,
oxyphenbutazone, antipyriue,
aminopyrine, apazone, zileutze,
attrothioglucose, gob' sodium
thromalate, auranofin,
methotrexare, colchirine,
otlopturinot, probun.id,
sulfinpyramm, Inzwirromamnc.
hammethasone and other
glueocorticoids, metociopromide,
dompeidone, prochlorperazine,
promethazina, chlorpromazine,
trimetbobenzamide, undanserron,
ganisetron, hydroxyzine,
aserylleucine
monoethanolaroitreptlirapride,
amselmn, benzquinamide,
hietathutine, burranpridc,
buclizine, clehopride, cyclizinrs
dirnenhydrinati, diphenidol,
dolasetron, meciizine,
methallatal, metopmanne,
nabilene, ozYPerzdYl.PiParrlanne,
scopolamine, sulPilide,
terahydrocarmabiook
thirthylperazinc,
thioproperazine,Impisetrcu, arid
a mixture tliztenl:
Examples of sepond active agents
that may be used for the
treatment, prevention
andronnenagement of
hemoglobinopatho and mimed
diaordcm inclmlc, but arc not
limited to: intcrlakii., such as
1L-2 (includrag recombin.t IL-II
("1-11,2'1 and canampox IL-2),
IL-10, IL-12,    IL-18;
interferons, such as inceriero.n
alfaEar interferon alfa-2b,
interferon alfa-n I, interferon
alfa-nl, interferon betel a, and
inter-farm garnma-I it and GCSF;
hydruzyurca; hwyrates Cr butyrate
derivatives; ruinous oxide;
hydroxyuren; HEMOXINzt
(NIPRISANzt; see United Stat.
Patent No. 5,800,819); Gardos
channel antagonists such as
clorrimazole and -diaryl methane
derivatives; 1,kfera.nsine;
protein C; and transfusions of
blood, or of a blood substitute
such a, HemospanTh Of Homosparirv
PS (Siengr),Acirninistaaiion of a
compound provided herein, Cr a
phannuccutically acceptable salt
solvaM, clathrate, stereoisomer
or prodrug thereof, and the
second active agents to a patient
can 34  ewer sieeallattcc,noly or
sequentially by the same or
different routes of
administration. The suitability
of a pm-neuter route of
administration employed for a
particular active agent will
depend on the active ant itself
(dd., whether it call be
administered orally without
decomposing prior to entering the
blood SCAM) and the diseese being
treatel. One of administration
for compounds providul herein is
oral. Routes of admimstration for
Ille second active agents Or
ingredic"ks ore known to those of
ordinary skill in the arc. .Ske,
eg, Physicians Desk Reference
(60' ed.. 2006). 



Os one embodiment, the second
acfive agent administered
intruvenousky or submiinnumsly
and once or twice daily in an
amount of nom about 1 to about
1000 mg, Irom about 5 to about
SIM mg, from about 10 to about
350 nig. or from about 50 to
about 200 mg, The specific amount
of the second active egent will
depend on the specific agent
thed, the type of disease being
Wetted co- managed, the severity
and stage of disease, and the
amount(s) of compounds provided
herein and any optional
additional active agonn
ooncurrently administered to lhe
patient.                 As
discussed elnewhere herein, also
encompassed is a method of
reducing, treating audior
preventing adverse or undesired
effects associated with
conventional therapy including,
but not limited to, surgery,
chemotherapy, radiation therapy,
hormonal therapy, biological
therapy and immunotherapy.
Compounds provided herein and
other active ingredients eau be
administered to a patient prior
to, during, or after the
occurrence of the adverse effect
associated with conventional
OluraPY- 4.4Cvolind Therapy
la certain embodiments, the
prophylactic, or thmapeuric
egunix provided Immo are
cyclically administered to a
patient, Cycling therapy
ii11,01,2, 01,3 administration of
an active andrit for a pmitth of
time, followed by a rest (fd,
diSCOrltillUatiOn of the
administration) for a period of
tirrm, and repeating this
semiential administration.
Cycling therapy can reduce lien
development of rethsrance to one
or more of Pm therapies, avoid or
reduce the side effects of oar of
the thentpies, and/or improve the
efficacy of the treatment.
Consequently. in MC
CrnbeliiMellt, a compound
provided herein is administered
daily in a single or divided
doses in after to six week cycle
with e resi period of about a
week or two weeks Cycling therapy
further allows the frequency,
number, and length of dosing
cycles noon increased. Thus,
another embodiment encompasses
the administration of a
COMIXIIIIEld provided herein far
mom cycles than are typical when
it is administered slime. In yet
another embodimmit. compound
provided hereto is administered
rare greater number of cycles
than would typkally muse
nose-limiting toxicity inc
patient to wham a second active
ingredient is earnim heing
administered.                 In
one embodiment, a compound
provided herein is admitustered
daily and continuously for three
or four weeks at a dose of from
about 0.1 mg to about 500 mg per
day, followed by a rest of one or
two weeth. In other embodiments,
the dosc can be foam about I mete
about 300 mg, from about OA mg to
about 150 mg, frau about I mg to
about 200 mg, from about 10 mg to
about 100 mg, from about 0.1 mg
to about 50 mg, from about I mg
to about 50 mg, from  about 10 mg
to about 50 mg, Sem about 20 mg
to about 30 mg, or from about I
mg to aboui 20 mg, followed by a
rest                 In one
embodiment, a compound provided
herein and a second active
ingredient are administered
orally, with administration of
the compound provided herein
OC?1117/11g 30 to 60 minutes
prior to the second active
ingredient, dining a cycle of row
to six weeks, In another
embodiment die combination of a
compound provided herein and a
second active ince:client is
administered by intravenous
infusion owe about 90 minutes
evert Yule.
Typically, die number of cycles
during which dee combination
treatment to administered ion
patient will be from about one to
Rhin' 24 cycles, from about two
no about 16 cynics, or from about
four to about Owee cycles. 4.5
PHARMACEUTICAL COMPOSITIONS AND
DOSAGE FORMS
Pharmaceutical compositions call
be used in the preparation of
individual, single unit dosage
forms. Pharmactmlieal
compositions and dosage forma
provided herein comprise a
compound provided herein, or a
pharmaceutically acceptable pan,
solvate, stereoisomem elailwate,
or prodrog. !hereof.
Pharmaceutical compositions and
dosage fonts cast further
comprise one or more excitiients.
Pharmaceutical compositions and
dosage fauns provided herein can
also comprise one or more
additional active inmesdients.
Examples of optional waned or
additional, active ingredients
are disclosed in Section 4.3,
above.                 Single
unit dosage forms powidedlinein
are suitable for oral, maws&
(eg., nasal, sublingual. vaginal,
buccal, or rectal), parenteral
(c.g, subcutaneous, intravenous,
bolus injection, intramuscular,
or iutraarterial), topical (e.g.,
eye drops or other ophthalmic
preparations), transciennal or
nalmeulaneous administration to a
patient. Examples of doxige
alfilic include, but usenet
limited to, tablets; caplets;
capsuies, such as eta at snails
gelatin capsules; cachets;
troches; lozenges; disprwinns;
suppositories; powders; wriesols
(e.g., nasal sprays or inhalers);
gels; liquid dosage Mims suitable
for oral or mucoaal
administration to a patient,
including suspensions (e.g.,
aqueous or non-aqueous liquid
suspensions, oil-in-water
emuls)ons, or n wets-in-oil
liquid emulsions). solutions, and
elixirs; liquid dosage forms
suhable for parenteral
administration tc a patient; eye
drops or other ophthalmic
pit:mutations suitable for
topical administration; and
sterile solids (e.g., crystalline
or amorphous solids) that can be
reconstituted to provide liquid
dosage forms suitable for
parenteml administration to a
patient 



The composition, shape, and pipe
of dosage fonns will typically
vary depending on their use. For
example, a dosage form used in
the acme treannont of a disease
may contain larger amounts of one
or more of the active ingredients
d comprises than a dosage form
used in Me chronic treatment of
the same disease. Similarly, a
paremeral dosage form may contain
smaller amounts of one or more of
dm wave innethents it comprises
than an oral dosage form used to
treat the same de. wee. These and
other ways in which specific
dosage forms are used will vary
from one another  will be readily
apparent to those skilled in the
rat See, e.g., Recnington'h
Pharmateutical &genres, loth ed.,
Mack Publishing, Easton PA
(1990).                   om
embodiment, pharmaceutical
compositions and doshm Mons
comprise one ensnare excipimo.
Suitable excipients are kmAn to
those skilled in the art of
Mammy, and non-limiting examples
of suilable excipients are
provided herein. Whethm a
particular excipient is suitable
for inoorporui on into a
pharmaceutical composition or
dosage form depends on a variety
of factors well known in the art
Ucluding, but not Limbed to, the
way in which the dosage form will
be administered to a patient. For
example, oral dosage forms such
an tablets may contain excipiems
suited for use in weenier& dosage
Cams. The suitability of a
pudica]. meipient may also depend
on the specific active
ingrolients in the dosage form.
For example, the decomposition of
some active ingredients may be
acmleraMd by some excipients such
as lactose, or what expomd to
water. Active inpedim is that
comprise primary or secondary
amines are omit:Marty susceptible
to such accelerated
decomposition. Conseguerdly,
provided Edo pharmaceutical
composidons and dosage toms that
contain hole, if any, lactose
other nmno- or dioaccharides. As
used herein, the rem
"lactose-free" means that the
amount of lactose present, if
any, is insufficimi tin
substathafil . inenum dm
degradation rate of an active
ingredient.
Lactose-free compositions cau
comprise excipients that are well
knoom in the an and are listed,
for connote, in do U.S.
Phccanacopeia (OSP) 23-NO20
(2002) to grnsemt, lachosm free
compositions comprise active
ingredients, a binder/511m and a
lubriciut in pharmaceutically
compatible and pharmaceutically
acceptable iunounis. Lu one
embodiment, lactose-free dosage
forms comprise active ingrodieno,
microcrystalline cellulose,
prfifielatinised starch. and
magnesium ficarate.
Also orchid.' ant anhydrous
pharmaceutical compositions and
dosage Form minimising amive
ingtedierrts, since wale- con
facilitate the degradation amine
compounds. For example, the
addition of water (e.g., 5%)in
widely accepted into
pharmaceutical arts as a means of
simulating long-tone slAragc in
wder to detemidne characteristics
such as shelf-lifc or the
stability al Cumulations over
time. Sec, e.g., Jens T.
Carstensen, Drug Siabilizy:
Principles & Practice, 2d. Ed.,
Marcel Dekker, ICY, NY, 1995, pp.
379-80. In etrect, water and heat
accelerate the decomposition of
MUM compounds. Thus, the affect
of water ma a formulation cm he
cif groat signitlemce since
moisture and/or humidity are
commonly mcouniered during
manufacture, handling, packaging,
stomp, shipmmic and use of
formulations.
Anhydrous pharmaceutical
compositions and dosage forms me
bet prepared using anhydrous or
loans moismre containing
inmedients and low moieture Or
low humidity conditions.
Pharmaceutical compositions and
dosage forms Mat comprise lactose
and at least one active
ingredient Mat co mprism a
primary. or secondary amine are
preferably anhydnms if
substantial, contact with
moisture andUr humidity during
manufacturing, packaging, and/or
storage is expected.
Au anhydrous pharmaceutical
composition should be prepared
and stored such that its
anhydrous nature is maintained.
Amionlingly, anhydrous
compositions am, in one
embodiment, packaged using
mammials known no prevent
exposure to vat& such that they
can be included in 37  suihdde
formulay kits. Examples of
suitable packaging inelude, hat
are not limited to, hennetically
sealed foils, plastics, unit dose
containers (e g., vials). baler
Pecks, and WriP Panics.
Also provided are pbamiamatical
mmpositions and dosage forms
liver comprise one or more
compounds that reduce the rate by
which an active ingredient will
decompose. Such mmpounds, which
are referred to herein as
"stabilizers,' include, hut am
not limited to, antioxidants such
as ascorbis acid, pH buffers, or
salt buffers. 



Like the amounts aml types of
recipients, the amounts and
steed-fie typac of aeflvn
inmedicts in a dosage coven may
differ depending on faders such
as. but tot iimited to. the louse
by which it a to be administered
to patients. Inane embodiment,
dosage fames comprise a compound
provided herein in an amount of
from about 0.10 to about 500 mg.
In other embodiments, dosage
forme comprise a et-Impound
provided herein in an amount
reheat 0.1, 1. 2,5, 7.5, 10,
12.5, 15, 17.5, 20, 25, 50, 100,
150, 200, 250, 300, 050, 400,
450, or 5111 mg.
mother embodimmts, dosage forms
comprise-MC ECCOIld wiive
ingredient in an amount of 1 to
about 1000 mg, flora about 5 to
about 500 mg, from about 10 to
about 350 mg, or rum about 50 to
about 20U mg. Of course, the
specific amount of the secced
active awry will depend on the
specific agent used the dinwstn
or disorders being treated or
managed, and the amount(s) of a
oampound presided herein, and any
optional additional active agents
concurrently adMinisiered to the
patient. 4.5.1 ORAL DOS
Pharommutical compositions then
arc suitabledm oral
administration can be povided as
discrete dosage forms, such as,
but not limited to, tablets
(e.g., chewable tableE), caplew
capsules, and liquids (Eg.,
flavored terups). Such dosage
Rums contain predetermined
amounie of active ingrediems, and
may be prepamd by methods an
pharmacy well known to Mow
skilled m the art See generally,
Remingion's Pharovaceuocal
Sciences, ISO( ed., Mack
Publishing, Easton PA (1990).
Oral dosage forms proniticd
herein are prepared by combining
the active ingedients in an
intimate admixturt with at least
one excipient according to
conventional compoimding
buthriqu.. Excipients can take a
wide variety of form, depending
on dm form of pragmatic desired
for admInistration. For example,
excipients suitable for me ta
oral liquid or aerosol dosage
forms include. but are not
limited to, water, glycols, oils,
alcohols, flavoring agents,
preeervatives, and mloring
agents, Examples of cxeipients
suitable for use in sake oral
dosage forms (e.g., powders,
tablets, .peules, and caplets)
include, but are not limited to,
starches, sugars,
microcrysielline edllulose,
diluents, granulating agents;
lubricants, binders, and
disintegrating agents.
In one embodiment, oral dosage
fonts are tablets or capsules, in
which raw solid excipiente are
employwl. In another embodiment,
tablets can be mated by standard
aqueous or nonaqueous techniqu..
Seth dosage cones can be prepared
by any after methods of pharmacy.
In general, phannacauti.1
compositions and acsage forms am
Prepared by uniformly and
imimatelY 51  admixing the active
ingredients with liquid carriers,
finely divided solid carriers, or
both, and then shaping the
product into the desired
presentation if necessary.
For example, a tablet can he
prepared by compression or
molding Comrtssed tablets can he
prepared by compressing in a
suitable machine the active
ingredierm ill a tier-flowing
form such as powder or granules,
optionally mixed with an
ewipient. Molded tablets can be
made by molding in a suitable
machine a mixture of the
powdertil compound moistened with
an inert liquid dilucth.
Examplrm of excipients that can
be used in oral dosage forms
Prenided hermtn Include, but
attest limited to, binders,
fillers, disintemanth and
lubricants. Binders suitable for
use in pharmaceufical
compositions and dosage fon,es
include, but are not limited to,
corn starch, potato thumb, or
aka- starches, gelatin, natural
and synthetic gums such as
acacia, sodium alginate, alginie
acid, other alginates, powdered
tragacanth, pear with cellulose
mid its derivatives log, ethyl
cellulose cellulose anelath,
cmhrmymethyl cellulose calcium,
sodium carbommethYl cellulose),
polyvinyl pwroiidone, methyl
cellulose, pre-gelatinized
starch, hydroxypropyi methyl
cellulose, (e.g., ties.
2208,2901, 2900),
microcrystaffine nrll,ehsas, and
mixt.. then.pt.r
Suitable farms of
micreerysialline cellulose
include, but are not limited to,
the man:riffs sold as
AV10EL-PH-1111, AVICEL-PH-103
AVICF,L RC-Ill, AVICEL-PH-105
(available front "MC Corporation,
American Visenth Division, Avicel
Sales, Marcus Hook, PA), and
mixtures thereon An sprmilm
binder is a mixture of
microcrmstalline cellulose and
within, carboxymegyl cellulose
sold as AVICEL ICC-SHI. Suitable
anhydrous or low 'twin's
excipients m additives include
AVICEL-PILl031" and &etch 1500
1,M.                 Examples of
fillers suitable for use in the
pharmaceutkal compositions mid
dosage forms providell herein
include, but are not limited to,
talc, calcium rmrbonate (e.g.,
granules or powder),
micromystalline cellulose,
powder." cellulose, destinies,
kaolin, marmite', Wicie acid,
sorbitol. starch, pre-gelatinized
Alai Ch, and mixtarm thereof. The
binder or Filer in pharmaceutical
compositions is, inane
embodiment, present in from
abut.' 50 in about 99 weight
percent of the pharmaceutical
composition or dosage form. 



Disintemanth may be 'Wed in the
compositions tO Provide tablws
aim distiothgram when eePoarm an
aqueous environment. Tablets that
contain too much disintegnint may
disintegrate in storage, while
thosethat contain too little may
not disintegrate at a desired
rate or under the desired
conditions. Thus, a sufficient
amount oidisintegrant that is
neither too much nor too little
to detrimentally alter the
release of the armee ingredients
aught used to form solid oral
dosage forms. The amount of
disimegnint used varies based
upon die type of formulation, and
is readily discernible th those
carmine., skill la the art In one
embodirrrmit, phannaceutical
compositions comprise front about
0.51 about 15 weight percent of
disintegrant, or from about I to
about 5 weight percent of
disintegrant.
Disintegrants that can he used
ice pluarnacentical compositions
and dosage forms include, but are
not lindiwl to, arme-agm, alginic
acid, calcium carbonate,
microcrystalline cellulose,
curmarmellose sodium,
crospotidone, polacrilin
potassium, sodium starch
glyeolate, potato or 39  tapioca
star., other stischeti
pre-gelatinized starch, Mu
garches, clays, other algins,
other celluloses. gums, and
mixtures thereof
',Librium* that can be reed in
nharmaceudnal comprnitions and
dosage forms include, but are not
limited to, calcium mutilate,
magnesium mesta.ti, mineral oil,
light mineral oil, glycerin,
sorbitol. mannitok polyahylene
glycol, other glycols. Mearic
acid, sodimulanryl sulfate, gala.
hydrogenated vegetable oil (e.g.,
peanut oil, cottonseed oil,
sunflower oil, sesame oil, olive
oil, com oil, and soybean oil),
zinc skarn, ethyl oleate, ethyl
laureate, agar, and mixtures
thereof. Additional lubricants
include, fee example, a syloid
silica gel (Atisk0S11200,
manutiNturcd by WE. Greer Co. of
Baltimore, MD), a coagulated
aerosol of synthetic silica
(mtarkticd by Degusse Co. of
Plano, TX), CAB-O-SIL (a
pyrogenic silicon dioxide produc)
sold by Cabot Co. of Heston, MA),
and mixtures thereof. IT used at
all, lubricants may be stud in an
amount of less than about I
weight penunt orihe
pharmaceutical compositions or
dosage forms into which they arc
incorporated.                 lax
one embodiment, a solid oral
dosage form comprises compound
provided herein, anhydrous
lactom, micrncrystaltine
cellulose; potivinylpyrrolidone,
stearic acid, colloidal anhydrous
allies, and gelatin. 1.31
CONTROLLED RELEASE DOSAGE FORMS
Acthre ingredients provided
Itircin can be admimstered by
controlled release means or by
delivery devices that are well
knoun to those of ordinary skill
in the art. examples include. but
are not Mukha( to, those
described in U.S Palen! Nom
3.845,770;3,916,899;3,536,809;
3,598,123: and 4,000,719,
5,67.1,533,5.059,595, 5,591,767,
5,120,548. 0,073,543, 5,639.476,
5,354,556, and 5,733,566, tech of
which is incorporated herein by
reference. Such dosage forms can
be used to preside slow or
controlled-release of one or more
active ingredients nsing, Ion
example, hydropropylmethyl
cellulose, other polymer matices,
gels, permeable membranes,
osmotic systems, multilayer
coning,. microparticles,
liposomes, microspheres, or a
combined., Meteor to provide lbc
desired release profile in
varying proportions. Suitable
contiollegrehmae formula.))aa
known to those of ordinary skill
at the al, includmg those
dtiodhal herein, can be readily
selected for use with the active
agents proNded herein In one
embodiment, provided are single
unit dosage loons suitable for
ond adminktration such as, but
not lanhed to, iableks,
ctinsules, gcicaps, and caplets
that are adapted for
controlled-release,
In one embodiment,
controlled-release pharmaceutical
products Improve drug therapy
over that achieved by their
non-autrolled counterparts. In
another embodiment the use of a
contnolleduelease prepared.) in
medical treatment is
characterized by a minimum of
drug substance being bmployed to
cure or control the condition in
a miniinum amount of time.
Advantages of etintrollegreleusc
formulations include extended
attivity of the drug reduced
dosage frequency, and in:Tem:eel
patient comolian.. In addition,
conisulled-relesse formulations
can be used to atli:ctthe time of
onset of action or other
characteristics, such as blood
levels of Mc drug, and can thus
affec.t the ocenmeitie of side
(cg. adverse) effects
In aunt-us embodiment, the
controlled-release formulations
arc designed to initially release
an amount of drug (active
ingredient) that promptly
produces lhe desired therapeutic
or prophylactic effect, and
gradually and minimally release
of other amounts of drug to
maintain this level of
therapeulic or prophylactic
effect over an extendul period of
time. in ono embodhnent, in order
to maintain a constant level of
drug in die body, the drug can be
rele&ed from the dosage fomi at a
rale that will replace the amount
of dmg being innabolized and
e&roted from the body.
Controlled-release of an anise
ingredient can be stimulated by
various conditions inclining, hut
not limited to, pa leniperature,
enzymes, water, or other
physiological conditions or
compounds. 



4.5.3 FAILENTFRAL DOSAGE FORMS
Parcraeral dosage fonns can be
administered to patients by
VillintILS mutes including, but
not limit.' so, subcutaneous,
intravenous (inclining holes
injection?, intrafinsfthrs and
intramerial. In some embodimmis,
administration of a frmenicral
dosage form bypasstb patients'
normal defenses against
andaminnsts, and thus, in these
anbodiments, parMeral dosage
forms are sterile or capable of
being sterilized prior to
administration to a patient.
Fmniples of parenteral dosage
forms include, but are not
limited to, solutions ready for
injection, dry products ready
robe dissolved or suspended in a
pharmaceutically accepnble
vehicle for injecfion,
suspensioas ready for injection,
and emulsions.
Suitable vehicles that can be
used to provide paternfal dosage
forms an well known to those
skilled in the art. EXaMpieS
inch*, billt ere not limited to:
Water for Injection U$P; aspen.,
vehicles such as, but not limited
to, Sodium Chloride injection,
Ringer's Injection, ',miscue
inject-Mu Dextrose and Sodium
Chloride Injenion, and Lactated
Iiimmr's injection; water.
Miscible vehicles such as, taut
not limited to, "Myt alcohol,
polYethYleue giSnol, and
PcISTSOPYleese glycol; and
nnmaqueous vehicles such as, hut
sot limited to, Qom oil.
cottonseed oil, prams oil, senne
oil, nhyl oleate, isopropyl
myristate, and hem:y.1 benmate.
Compounds that increase the
solubility of one or more alb.,
active ingredients disclosed
herein can also be imorporand
into the parenters1 dosage forms.
For tuff*, emlodextrin and ire
derivatives cm be sander incroase
Ott solubility of a compound
provided herein. See, e jr,
,11.5. Patent No. 5,134.127,
which b incorporated herein by
reference. 0.5.4 TOPICAL AND
TITICOSAT, DOSAGE FOHINI
Topical and mucosa! &frogs forms
provided herein include, hut are
not limited to, sprays, aerosols,
soimions, emulsions,
susper.stons, eye drops "r otter
ophthalmic preparations, or other
forms knmyn ro one of skill in
throes See, e.g., Ronington is
Pharmanutheal Sceene., 16th and I
gth eds., Mark Publishing, Easton
PA (1980 & I 970); and
haroduction to Pharmaceutical
DOSOge Forney, Ath ad, Lm &
Febiger,Phibtaciphia (1985).
Dosage forms suitable for mailing
nutmeat tissues within the oral
mvily can be. fommlated as
mouthwashes or as oral gels.
Suitable excipients (ug, miners
and dilu-nt.) a id other
materialuthat can be used to
prosidc topical and raucosal
dosage forms encompassnl herein
are well known to Muse skilled in
48  the pharmaceuti.1 arts, and
depend on the particular tissue
to which a given pharmaceutical
composition or dosage form will
be applied. In one an hothmenf
mcipients include, but ere nos
limited to, water, acetone,
ethanol, ethylene glycol,
propylene glycol, butane-I
,3-dinl, isopropyl myristate,
isopropyl psdmimte. mineral oil,
and mixtures thereof to form
a-anions, emulsions or gels,
which are non-toxic and
pharmaceutically acceptable.
Moisturizers or humectant can
also be added to pharmaceutical
compositions sma dosage teens.
Examples of addidonal ingredients
are well Irnown in the am gee,
e.gl, Remington's Phannaceuncal
Scum: ms, 1601.d ISth eds., Mack
Publishing, Easton PA (1980 &
1990).                 The pH of
a pharmarentied composition or
dosage form may also 1,, adjusted
to impmve delivery of one or more
active ingredients. Also, the
puldity of a solvent carrier, rts
ionic straisdh, or tenictry can
be adjusted to improve delivery..
Compouuds such as ultimates can
also be Maid to pharmaceutical
compositions or dosage forms to
alter the hydrophilicity
lipophilicity of one armors
active tomes/Sent lose to improve
delivery. In other embodiment,
stairates can serve as a lipid
vehicle for the formulation, as
an emulsifying agar: or
sal-Metall% or as a delivery- enh
&tieing or penetration-enhancing
agent. Ia Maim embodimentS.S3113,
SOIVat.,ProarnUO, labiate,, or
stenioisomers of the attire
ingredients can be used to furthm
arljunt the properties of the
resulting composition. 4.6 LIU 



In one embodiment, active
ingraliena provided herein are
not administend to a patient at
die same time or by the cane
route of administration. In
mother embodiment, provided are
kits which can simplify the
administration of appmpriate
amount of active ingredient.
In one embodinaent, a kit
comprises a dosage ban of a
compound pnwidisd hacin. Kits am
farther comprise additional
active ingredients mob as
oblimersen (Ocnasanse),
melphalan, 0-eta, CM-CSF, FPO,
topotedan, clacarbarine,
lanais:am, hdntere, SHY. COX-2
inhibitor, penudifylline,
ciprotioxecin, aexamethmone,
11.2, ILA.. jUl. Ara-C,
vinoreabine, isetaiinoin, 13
cis-retinoic acid, or a
pharmacologically active mutam or
derivative thereoP nr a
combination thereof. Examples of
the additional active ingredient
include, hut are not limited to,
those disclosed (sc.,. e.g.,
section 4.3.3.                 In
other cmhodimmts, kit can further
comprise devices that are nred to
administer the acsac Examples of
such desire, include, In no not
limited to, *Tinges, dap bags,
patched and inhalers. Kits cm
Endler comprise cells or blood
for manspbeaminn well os
pharmaceutically acceptable
vehiclesMai con he .ed to
administer one armors active
ingredient For eximple, if an
acave ingredient is providal ir a
solid form that must ha
reemmituted for parenteral
administration, the kitten
comprise a sealed container of a
suitable vehicle in which the
active inNeaient can be dissolved
to form a particulate-free
sterile solution that is suitable
Our parenteral administration.
Examples of pharmaceutically
&capable vehicles include, but
accent limited to. Water for
MaChOrl USP; armeeott vehicles
such as, but not limited to,
Sodium Chloride 42  Injection,
Ringer's Injection, Destine
Injection, Dextrose and Sodium
Chloride Injection, and Lactated
Ringer's Injection;
water-miscible vehicles olds M.
box eel limited to, whyl alcohol,
polyethylene glycol, and
polypropylene glycol; and
non-agile:us vehicles each as,
but not linnired to, corn oil,
cohonsccd oil, peanut oil, sesamc
oil, ethyl Leyte, isopropyl
myristate, and benzyl benzoate. 



5.EXAMPLES  Certain embodiments
of the myentIon are illppelennlod
by tine followlngwo lint
examples.  2.61) DIONE
Ton seined mixture of
2-amino-5-methylbonzoic acid
(4.8g, 32 mmol) and imidumle (2.6
p.38 mmor) in ace:puerile (10)
ml.), was &Wm( acetyl chloride
(2.7 mi., 38 mrnol) at room
temperature. Thum:genre was Wined
at room Dmporantre overnight. To
the mixture. was added
3-amino-pipwidine-226-dione
hydrogen chloride (5.2 g, 32
runol), imidgenle (4.7 g, 70
mmol) and nipharyl phosphite (9.9
mL, 3g mmol) and heated to reflux
for 22 hours. To the mixture, was
added water (100 nL). The
suspension uus filtered and
washed with "ma (2 X 100 nib),
ethyl acemm (2 X 100 mL.), sodium
hydrogen carbonate (sag 100 mi.)
and wake (100 mL) to give a wlute
solid, which was siirred in DNS
(40 triL) overnight. The
suspension was filtered and
washed 3WM MIT (5 nib) to give a
white solid. The solid xus
stbreel in water (100 nth) at 60
"C for 2 hours, Men at room
temperature overnight. lhe
suspension wes filtered and
washed with ewer (2 X 50 ml) to
give
3-(2,6-dirnethy1-4-ogo-4H-quinwol
ire3-y1)-piperidine-2,6-dione as
a white solid (3.4 g, 3855
yield): HPLC: Waters Symmetry Cu,
Sun, 3.9 x 150 mm I inhenin, 240
cm, 20/80 C1-15CD/0.1% %Fn., 5.37
min (99.8 %); mp: 270-272 C; H
N5815 (2aNISO-de) 02.10-2.22 (in,
121, CITED, 2,13 (s, 371, Oils),
2.56-2,72 (m, 5H, CH, 201170,
2.70-2.92 (rn, Ito, CND), 5.24
(dd,1 w 6. I I Ha ID NCIi), 7.52
(d,S He, I H, AO, 7.64 (dd, w 2,
8 He, I H, AO. 7.82 (s, IH, AD,
11-02 (a 1I-r, NH); It :WAR
OPVISQ-ds) 5 20576. 20.95,
2339,30.60, 56.47, 120.05,
125.20, 126.39, 170.96, 136.19,
199.87, 153.99, 160.40,
60.53,172.02; LCINS: NH-in 286;
Anal Calcd for C,rHuN,O, + 2 IMO:
('.56.07; II, 5.96:N, 13.00.
Found: C, 55.73; H, 5.75; N,
13.01.
fa2-BENZYLOXY-N-53-(2.6-070X0-PIP
ERLIDEU-3-Ya2aNIETHY2-4-0X0-
3,442t1fl'DitQ.t)UINAIOLJN-at-VL)
-ACETAMiOE         aM_IM.: To a
stirred mixture' al
5-aminn-ientoic anhydride (1.0 g,
5.6 nunol) and diethyl amine (0.8
nil,. 90 mmol) in acemmitrile (15
nth), was added Immyloxyaceiy1
chloride (0.87 tol,, 3.6w mol)
dropwise at room temperature. The
mbetnre was kept at room
temp.-arum overnight. To the
mixture, was added triethylamino
(3 1 nth, 22 named),
3-amino-piperidine-2,6- dicme
hydrogen chloride (0.92g. 5.6
inmol), and acetic mid (3.2 naL,
56 mmol). The mixture was hooted
seat "C fort hours. To the
mixture, was added water ()5
ml.). The suspension was filtered
and washed with water (75 mL) and
ethyl :memo (75 mL) to give a
dark solid, which was panted with
column chromatography (Silica
Gel, methanol/methylene chloride
0% to 1055 n: 15 tile) to give
2-and^,542-1.1.31..Y-acetYlarninO
W-(2,6-dioxo-pipericlin-3-y1)-ben
nmide as a white solid (020g. 12%
yield)- (DM50-d0 1.92-2.18 (m,
211, 2C1110, 2.50-2.55 (an, 1H,
CHH), 2.72-2.84 (m, lot, CH10,
4.03 (s, 211, CM), 461 (s, 214,
CH:). 4.684.77 (rn, 114, NCH),
6.19 (ho, 211T teHM, 6.68 (d,.1 m
9 liz, 11-1, Ax), 730-7.42 (en:
file, Ar), 7.62 (d. - 2 Hz, 1H.,
Ar), 8.43 (d, S= 8 Hz, 111. N8?),
9.44 (a, 1H. 104), 10,04 (s, Ill,
NE1); LaC NMR (1)MSO-ds) 6
24.09,30.96, 49.:2, 69.37, 72.35.
114,27, 11623, 121.11, 125.99,
126.13, 127.64, 127.77, 128.27,
137.68, 146.19, 167.28, 168.36,
17235, 173.0T
A sulutiun or
2-tunino-512-benzyloxy-acetylamin
o)-N-(2,6-diampiperidin-3,1)-hunm
mide (0.26g. 0.6 mrool) and
trimelhyl orthoformate (2 nth)
and p-toluene ealthom mid (60 Mg)
in metonctrile (10 mt.) was
heated to reflux for 'II hours.
To the Tritium, was added water
(15 ml.) and ether (25 mL). She
suspension was iikered and washed
with water (51.1 nth) and ethyl
acetate (50 InL) to give
2-bennyloxy-N-13-(2.6-dioempipert
din-3-y1)-2-methyl-4-
oxo-3,4-dihydro-quinazolin-6-yTha
mmunide as a whift solid (180 mg,
724', yield): Mal,C: Waters
Symmetry Cu, 4)un, 19 a 150 mm, 1
mLimin, 240 none, 40/60
CH,CM1/0.150 H,P0,, 207 inin
(99.3%); mp: 248-250 ?C,NATR
(DMSO-Sal 2.14-2.16 (an. [IL
CHIC, 2.62-2.87 (rn,351, CFI), 



011141, 4.15 (a. 214, CH,), 4.64
(s,211, CM), 549-5.50 (m,11-1,
MCA), 7.31-7.4' (.n, 511, Ar),
7.68 (d, - 9 Hz, 1H, Ar), 8.06
8.10 (II, Ill, NE), 8,211 ils,
3H, CH) 8.55 (Or, LH, As), 1024
(1, 1H, 11.16 (s. 101, NIA, "C
NMI( (0)180-ds) 2305, 3148,51
(hr), 69.87, 7192, 115.69,
122.15, 127.10, 128.16,128.28,
021.34, ;28.77, 137.98, 138 14,
144.06, 146.48, 160.10, 168.93,
170.43, :7200, LCMS: MIT an 421;
Anal Gated for ColietN,05,
0,62.05; H., 4.79; N, 1333.
round: C, 60.60:1T 4.29:34,12-54.
'  F p_c               To a
stirred mixture of
gammo-5-fluorobenwic acid (1.2 g,
7.8 renal) and imithwelc ((.63 g,
9.3 mmol) in actdonitrile (15
mL), was added acetyl chloride
(0.66 ng, 93 mmol) at room
temperanire The rilirdire w on
stinwi nature temperature
owmight. Ta the mixture, was
added 3-aminwpipwidine-2.6-dione
hydrogen chloride (1.7 g, 7.7
mmol), imidazole (1.2 g, 17 mmol)
and iriphewl phosphite (2,2 ml,
8.5 mmol) mid heated to reflux
for 22 hours. The suspension was
filtered and washed with water (2
X 50 ml), ethyl acetate (2 X 50
Ind). and water (50 mL) to give
3-(4flucan-2-inethyle-ora.4th0000
azoling-y1)-piperidine-2,6-dione
as a white solid (1.2 g,51%
yield): HPLC: Waters Symmetry Chn
5nni, 3.9 x 15001% 1 mllmin, 240
ma. 20/80 CII(C14/0.1% 14,90,,
5.99 min (99.3 gb); mg 273-275
'Cc '343434R (DNISO-W) 82.13-7.23
(in, IH, CIIH), 2.574_71 (m, 511,
Cd46, 2CHI/), 2.75-2.95 (m, OH,
CHH). 5.30 fold, )= 6,11 Hz, 114,
NCH), 7.70-7.73 (en, 31-1, Ar),
1106 (c. IH, NH): 'C NWIR
(DMSO-ch) a 20.92, 23.31, 30.58,
56.63, 110.54 PI,- 23 He), 121.40
(d, Jcn m9 Hz), 123.24 (d. 7:: n
24 1-1.), 129.47 (d.= 8 Eli).
143.75, 154.45. 139.83 (5, Jon =
245 Hz), 159.96 (d, J,, - 3 Hz),
16937, 172.58; hems, MT1 - 290;
Anal Calcd for Ca1-tig4603F +13
H20: (1, 53.78; H, 421; N, 13.44.
Found: C, 53.75: H. 4.61; N,
13.50.
3:16.CHLOR0.2-METHSTA-0X0-4H-,RID
INE- 2.6-1110NE                To
stirred mixture of
2-amino.5-chlorabenzoie acid (2.0
g. 12 mmol) and imidazole (1.0 9,
14 mmol) in aceluniirile (30
nil.), was added acetyl chloridc
(1.0 ml., 14 menu)) at room
tempera:tern The rnixrure was
stirred at room tempendure
overnight. To the ttliNbUre, was
added
7-aminc-piperidine-2,6-dione
hydrogen chloride (1.9 g, 12
mmol), imidazole (1.8 g 26 rnmot)
and nighenyl phosphite (3.7 inL,
26 nunol) and heated to reflux
for 221ancrs. Tome mixture, was
added water (60 ml.). The
suspension etat filtered and
washed With %%tee (2 X 50 mi.),
ethyl acetate (2 X 50 mL), and
water (50 n1L) to give
3-(6-chIoro-2-methyI,4.oxo.4Fiqui
nazoIin-3-yl)-piperidinc-2,6-dion
e as a white solid (2.9 a. SOY,
yield). HPLC: Waters Symmetry Ca,
5gm, 3.9 x 150 inm, I rrafrain,
240 ma, 25/75 CH(CNA1.114 H0104,
6.65 min (98.5 %); mg 276-278 C;
NMR (OMSO-di) 2.15-2.24 (m, )gi,
CUB), 2-51.2.71 (m, 5H,
C.14,2CFEH), 2.78- 2.92 (m, 11-1.
CHHT 5.30 (dd. J e 6, IIIH, NCH),
7.66 (d, - 9 Hz, 2H, Ar), 7.85
(dd, 1= 3,9 Hz, 011. Ar), 7.91
(d. 7 - 2 1-1., 10/, Ar),
11.16(0. 1H, NH), 11C NMR
CDMSO-d() 820.79, 23.45, 30.57,
56.71, 121.47, 124.89, 120.89,
130.77, 1114.17, 143.57, 155.67,
159.53, 169.31, 172.56; 



LCMS. ME a 306,308; Anal Caled
for CaliughOiCI I- 2 Fls0 C,
49.20 FL 9.72; la 12 30; Cl,
10.3). Found: C, 4934; H, 0.57,N,
12.20; Ca, 00.39.  5.5I;
.(e6jiIHl4MO-24VIF.THN(l,4-OXO-4H
-(YUTleA7.0Ll7C-3-YL)-P1rER)DO(E-
2.6-lITONE  a,  autoA stirred
mixture of 5-bromorsamic hycb ide
(6.) g,25 ascot), 7-amino-
piperidine-2,6-thuns hydrogen
chloride (4.1 g, 25 mmel),
irielthylarnitie (18 mL, 129
mined), and acetic arid 0101, 262
mmol) it aatonitrile (60 mL)was
heated at 90 C. for It hours. The
suspension was filtered and
washed amtonitrile (2 x so ml,),
water (2 X 80 ml.) and ethY1
acetate (2 X 80 ml,) to give
2-amino-N-(2,6-dioxo-piperidin-3-
y1)-5-brom0.be5yeamide vs a whin(
solid (5.8 g, 72% yield); LC2MS:
SURe 326, 32g The sample was used
in the next step without further
purification.
A solution of
2-amino-N-(2,6-diortgpiperidin-07
,4)5-bromo-benzamide (La g,3
mmol) and aimethyl orthoacatate
(1.6 miL) end pzoluene satanic
arid (230 rig) in acelonotrile
(10 nth) was heated w reflux for
7 days. The suspension was
filtered and washed with ethyl
acetate 00 ml,), methanol (5 mL)
and ethyl aectam (10 mL) to give
3-(6-bronso-l-oxo-4Hquinazolin-3-
yI)-piperidine 2,6-dime as on
07-white solid (108 mg. 10%
yield), HPLC. Waters Symmetry Ca,
5pm, 3.9 x 150 min, I nl/min, 240
ten, 30070 CHCH/0.1%.11,004, 5.17
min (98.7%); mre 273-275'C;N0414
(DMSO-de) 82.04-2.27 (m. IH,
CM!?), 2.56-2.69 (m, 214 2CHH),
2164 (0, 31.1, CH,), 2.72 -2.90
(Tr, 114, Cliff), 5.29 (dd, - 6,
II Hz, Iii, NCB), 7.58 (4,1 Y- 9
Fiz, 1H, Ar), 7(dd, J -2, 9I H,
Ar), 832 (d, = 2 Hz 1H, Ar),
11.06 (s, 11-1, NH); II: NNIR
(DM0040
82032,22142,30.50,56.64,100.00,12
1.77,127.94,128.95, 137.51,
145.76, 155.74, 15932, 16724,
177.49; T.CMS. MH a 350,352, Anal
('sled for C,,H0als0,Br: C,
48.02; H. 3.95; N, 17.00. Found:
C, 40.02; 11, 3.18; N, 11.76. 5.6
346-1fl'DROXY-2-19IET0OYL-1-0X04H
-017IN83101  



0 0"...1...yo LN,T, To a stirred
mixture e 2-runi
no-5-hydroxybenzoic acid (5.1
g,mmol) and imidazole (5.0 g, 7)
mnml) in ncetonitrile (60 mL),
con added acetyl chloride (5.2
mL, 7) mmol) at mean temperature.
The mixture wzs Wirral at mem
tenaperalare overnight. To the
mama, nag added
3-amino-piperidine-2.6-dione
hydrogen chloride (6 0 g, 37
rartap, imi,hes,io (3.0 g, 73
mmol) and triphenyl phosphite
(10.5 mg 40 mnsol) and heated to
refl. for 22 hours. To tile
mixifire, was added water (100
mg) and tome NCI until pH -1. The
solvent was removed in semen. 46
To the residue, was added water
(50 mL). The aqueous layer was
extracted with ethyl acetate (50
ml.). Toll,, aqueous layer, was
added ethyl acetate (50 ml.), and
the mixture wes stilted at room
temperature to give a suspension.
The suspension was filtered to
give a solid, which was stirred
in methanol (50 naL) overnight.
The suspension was filtered wd
washed with methanol (2 X 30 mL)
and water to give 3 (6 hydroxy 2
methyl
Woxo-1H-quinaudin-3,1)-pipeddine-
26-dione as an off-white solid
(2.97 & 31% yield): 1101.C.:
Wsurre Symmetry C,r, torso, 3.9 x
150 ram, 1 mLimin, 240 nm, 5/95
pal 97/5 in S min
CH,CW/0.1%14A0... 4.50 min (96.8
%); my: 315- 317 C; 'II AMR
(DMSO-do) 02.13-210 (In. Ill,
CHH), 258 314, CH;.), 2.62-2.71
(m., 2H. 2CHM), 2.78-291 (an,
C101), 5.22 (dd. I- 6, 11 Fir,
Ill, NCH). 7.24-7.32 (m, 2H, Ar),
749(6, J= 9 He, III. AM, 10.07
(5, 101, 044), 11_00 (s, NB); 4C
WAR (ram9041J 20.97, 23.10,
30.59, 56.36,108.59, 12124,
124.13, 128.19, 140.14, 151.39,
155.89, 10024, 169.78. 172.63;
LCME: MM = 288, Anal Calm! fur
CadlidA04+ 1 14,0: C, 75.00; H.
4.95,N, 13.76. Found: C, 5482;
11,4.74; N. 13.54
340-CHLOR0-4-0X0-4H-OUINAZ0LIN-34
75-PIPERTDPVE-2.6-1)1010. Nwr
Thep 1: A stirred mixture of
5-ohloroisatoic anhydride (0.51
g, 25 mmel),
3-mninopiperidine-2,6-dione
hydrogen chloride (0.42 g, 2.3
ram01), triathylmnine (1.8 mL,
12.7 namol). and acetic acid (1.5
ml,. 25.3 mmol) in; wetonitrile
(5 ail) was heated at 150 C in a
microwave awe fuss 'Mutes. The
suspension was filtered and
washed with writer (50 rd.) wd
ethyl acetate (20 mL) 10 give
2-5mino-N42.6-dioxo-piperidin-3-y
1)-5-ahlow-henzamide as a white
solid 10.31g. 42% yield): 44 NAM
(DMSO-do) 5 1.91-2.12 (m. 211,
2C1474), 2.50-2.56 (m, 114, CHIA,
2.72-2.10(11, 114, CHH), 4.714.76
(m, 1H, NCII), 6.58 (brs, 221.
NHM, 6.74 (d. = 8 Hs, 1H, Ar),
7.19 (dd. I = 2, 9 Hz, Hi, Ar),
7.50(6 I - 2 IIs, IP, Ar), 8_62
(M 1= 8 Hs. 1H., NI]), 10.86 (5,
/11, NH); HCAM11. (DNI80-da)
23.99, 30.89; 49.00, 114.62,
117.60. 118.04. 127.25, 131.63,
148.61, 167.37, 172.20, 172.93;
LCMS, MEI= 287.214.
A solution of
2mmino-N-(2,6-dicaro-piperidin-3-
y1)-5-chloru-benzamide (0.31 g,
1.1 mmul) and mmethyl
arthoforrnate (4 niMand mealucnc
StLijOrliC wad (50 mg) was hwted
m 150 C in a microwave oven for
10 miners. The suspension was
filtered and mashed with ethyl
newstte (10 sad), methanol (5
ml.) and ethyl acetate (1) mL) to
give 346-thiore-4-exo-411-
quinwolin-3-y1)
piperidine-2,6-dione as a white
solid (230 mg, 74% yield):
1421.42: Waters Symmetry Can
5nra, 3.9 ) 150 man I mUmin, 240
ten, 30/70 CH5C7470.1%14.1704,
4.01 min         my, 302'707'C;
NMA (HMSO-dr)b 2.13-2.20 On, 1H,
CH/I), 2.62-2.93 (m, 3H, Ciab,
CHB). 5.52 (hr, 104, NCH), 7.76
(c1,1 -= 9 Hz, 1% Ar), 7.91 Ws =
2, 9 11z, III, Ar), 8.10 (del = 2
BE, Ill, Ar), 041 (s, 1H, CH).
11.19 (s_ OH. NH): IC
NMR(IJAISea-dr) 5 22.39, 30.87,
56.29 (Or), 122.56, 125.05,
129.47,131.59, 134.82,146.19,
147.75, 158.73, 169.68, 172.3%
LCMS: MB = 292. 294; Anal Gated
for CdHioN303CI: C, 53.53;11,
3.46; N, 14.41. raved; C, 53 43
14, 3.21; N, 14.27.  



5.8_COM-414-QULNAZOLIN-3-1(1)sP1P
ERTDINE-2.6-DIONE et C. NY
9tep I. A stirred mixture of
Stbonno-isatoie anhydride (6.0 g,
25 meson),
3-aminopiperidine-2,6-dione
hydrogen chloride (4.1 gt, 25
mmol), triethylamine (18 mL, (29
mmol), mid acetic acid (IS ml.,
262 mmol) 1, memonitrile (60 nth)
was heated ai 911'C for It hours.
The suspension was filthtel mtd
washed with acetonitrile () X SO
oiL), water (2 X 80 inL) and
ethyl acevatc (2 X 80 inL)to give
2-arninc-N-(2,6sdioxo-piperidin-3
-y1)5-bromo-benzamide nu a white
solid (5.8 g, 729'o yield):
LC,ItiSt MN= 326,328. The sample
was used in thc next step without
thrther purification .
Stem 2: A solution of
2-amino-Ns(2,6-dioxo-pipendins3-y
1)-5-bromosbenuanide (0.51 g. 1.5
mmol) and trimethyl orthoformam
(2 nit,=) and pstoluene sulfonie
acid (150 mg) in acetcnitrile ((0
mi.) was heated to reflux for 12
hours. To the mixture, was ridded
water (70 mL), and stirred at
room temperature for 2 hours. The
SiPipetigietl WEB filtered and
washed with ethyl acetate (10
mL). The solid in MEP (3 ml,) was
heated at 600!,, To the
SoilitiOn, we, added water (1.5
ml.), and the mixture woo all
awed to cool to room fmnperaurre.
The suspension was filtered and
wushed with N149 (1 ml.) and
ethyl acetate (10 mL) to gnu
3-(6-bromo-4,50-414-quin000liiv
3-y1)-piperidine-2,64ione as a
whim solid (350 mg, 6831t yield):
HPI.C, Waters Symmetry Cv, Nun,
3-9 x 150 mm, 1 oditnin, 240 am,
30/10 CliteN/0.195 11,P0" 4.18
min (99.9%) my: 312- 314 C;
'HNIvItt (DMSOsdu) 2.14-2.21 (m.
(H, CILH), 2.60.2.74 (.n, 2H,
2CHH), 2.83-2.93 fat IN. CH/I),
5.51 (bra, 1H, NCH), 7.68 (M.1= 9
Elz, 1H, Ar), 803 (4tl, 3 st 2,9
Hz, 11-1, Ar), 8.24 (4,1 - 2 Hz,
If, A), 8.42 ts, 111, CH).
11.19(s, 1H. NM13C.NR115
(DIVISOuts) 8 2245,30.93, 55.49,
119.83, 122.96, 128.23, 129.65,
137.61, 146.52, 147.94, 158.66,
169.75, 172.46; L4WS: MR= 336,
338; Anal Calhl for CoHtuNu();Llr
0.3 11,0: 0, 45.72: if, 3.13; N.
1230; Br, 23.39. Found: C, 45.46;
H. 2.75;14, 1225; Br, 22.81.
IL1121. A mixture of
2-amino-5-methylbenzoic acid]].)
1, 6.6 mmol) and CIN (1.0 g, 6.1
mmol) in aectonitrile (15 inL)
was stirred at room femme-mum for
1.5 hours. To the susnenaimi, was
added
3.amino-pipraidine-2,6-dione
hydrogen chloride (1.0 1., 6.1
mmol) and sodhmi hydrogen
carbonate (0.4) s, 5.6 mmol), and
the mixture was heated ai 5090
for 21 Mars. The suspension was
cooled to room tempmature for 1
hour. 11,5 suspension was
tittered and washed with
acelonitrile (20 ml.), water (2 X
20 nth) and ethyl acetate (20 ml)
to give 2-amino-Ns
(2,6-dioxo-piperidin-3-yI)-5-merh
y4-benzamide as a blue solid (LI
g, 63% yield): ill NIVIR (DM80-4)
81.91-1.98 (m, lB. CHI).
2.05-2.14 (in, 111, CRY), 2.17
(s, 3 H, CHs), 230-2.56 (m. Ili,
CHB), 2.73-2.85 (rn Itt, QUO,
4,69-4.77 ('u, 113, NCH), 620
(hr. 214, NHc), 6.63 (d, = 9 He,
III, Ar), 7 00 (cid, .1 -2, 8 Hz,
111, Al). 734 (4,1 -2 Hs, (H,
Ar), 8.43 (d, 5= (Hz, 111, NII),
10.84 (s, 1H, NH); i'(; NAIR
(DIVISO-ds) 8 19.89. 24.13.
30.92, 48,93, 113.87, 116.48,
122.81, 127.87, 132.72, 147.40,
168S5, 172.40, 172.97.
A solution of 2-amino
N-(2,6-dioxo-pipmidin 3
y')-5-methyl-benzamide ((.41 ee,
1.7 nimol) and trimethyl
oathoformate (4 ml.) and
p-toluene sulfonic acid (80 mg)
was heated to 160 C in a
microwave oven fur ninnies. To
fini suspension, was added
methanol (20 neg.), methylene
chloride (20 ml.), and Crust (5
nil). The solvent was removed in
wens. The M3143. WAS placed in a
SIM and was purified with column
chromatogmphy (Silca
methanoWnethylene chloride 0%
gradient 10% in 15 min) in give
as
346-metIryI-4-op.o4Hquioazoiin-3-
yl)-piperi,Iinc-2,6-dioae as a
blue solid (50110.9% E1PLC,
Waters Symmetry Cw, 59nn, 3.9s
150 mm, 1 inl_fmin, 240 em, 30/70
C11sCN/0.141,115804, 2.78 min
(96.1%7; mg: 285-287.C; I-INNER
(DMSO-ds) 8 2.11-2.18 (m. 114,
CHM, 2.46 (1, 31-1, CBS),
2.56-2.74 (m, 213,
2011113,2.92-2.03 (m, 114, CHAD,
)08 (be. 111, NCH), 7.61 (0,2 s 8
Hs, 1.H., Ai), 7.70 (dd, J2, Hs
IN, Ar), 7314 (er, 1H, Ar), 8.33
(s, 111, CO), 11.13 (s. Ill, NH);
DC %MR (DMSOW) 024,72,
22.51,30.91, 57.00 (ha), 125.09,
125.38. 127.110, 135.89, 137.07,
145.40h 146,45, 159,60, 16988,
172.44; NTH - 272, Anal Calcd for
UplinNsChe 0, 61.99;11, 4.83; N,
15.49. Found: el, 61.78; H, 4.57;
N, 15.34. 5.10
346-ANTINO-2-METHTL-4-0X0-410.0L3
N OLIW-3-Y1,1-PTPERTO  2.6-1/10%i



us N 0 AN se.NX      Silo),: To a
seined MiXtEire uf
2-aarine-5-agrobenzoic acid (5.0
g, 28 mmol) ml imidazole (2.2
gsnemol),in atvennitrile (50
m1,), was added acetyl chloride
(2.3 relL, 33 menop >it ',min
temperature. 'The mixture was
stirred at room temperannt
overnight. To the mixture, was
added
3-amino-piperidine-7,6-dione
hydrogen chloride (4.5 (.20
inmol), imidazole (4.1 g. 60
mmol) and triphwiylphosplehe (8.7
inT. 33 ninon and treated to
reflux for 22 hours, Tome
mixture, was added water (60The
suspension was filirwed and
washed with water (2 X 50 ails),
ethyl acetate (2%50 ml,), and
water (50 ral.) to gise
3-(2-methy1-6-nilso-4-exos4Henein
svAlii,-3-y1)-piperidin,2,6-dione
as an off- white solid (5.3 g,
61% yield): In NM% (131W80- de)
82.19-2.26 (al,CHH), 2.60-2.69
(m. 2b1, 2010/), 2.72 (1, 33),
Ws), 2,79-2.87 (rn, 111, CUR).
537 (deo 5, 11Hz, 1H, NCH), 733
(d, = 9 tlz, Ar), 8.56 (dd, s 3,
9 Hs, 1H, Ar), 8/74.(dt, - 3 Hz
111, An), 1; .12 (s, 04, NI1):
/1/41 NMI( (1)MSO-ds) 20.69,
23.82, 30.57, 56.98, 119.46,
120.20, 122.21, 128 45, 128.74, I
4490, 150.85, 159.13, 159,78,
169.12, 172.53
Step 2: A suspension of
3-(2-methy1-6-nirro-4-oxii-4H-nui
namlin-554)-Pillerifine2,6-dione
(4.1 g, 13 mmol) and 20%
P6(011)2/C (0.9 g) in syclohereue
(20 alL) and DINF (60 TH.) was
heated in a 125 3C oil bath
overnight. The suspension was
filtered [Km a pad of Cclite, and
washed with DMI (30 ml.).
TlwflMtesolnlionondChar000l(Sg)we
rnsd,redaLroOmtem000510rt foes
beim The suspension was
filteredgam a pad of Celfte. The
solvent was removed fie tarot. to
the (midi., was added umr (20
nth), and then water (80 ml.) to
give a suspension. The
ensionwasdlltrrwlandwashedwithwol
ssr(SlnsL)othylaletale(SOmL)OatdW
Otrr(SOml.)nO nild Ore a brown
solid, which was purified with
preparative IfPLC. (C18 5/9) for
2 minutes then graclioni to 50/50
in 18 min CH3CNI1120) to gam
3-(6-arnini+2-methyl-4-oxo-4H-qui
narolin-3-y1)-
piperidintr2,6-dione as a white
solid (1.15 g, 31% yield): HPLC:
Waters Xtefia Or. 5am, 3.9s 150
nun, 1 mrtmiu, 240 am, 10/90
CH3CN/0.135 NH4HCO2, 5.31 min
(29.3 %)i "p: 314-316 "C; 10A.R.
(DMSO-do) 8 2.03-2.14 (m, 111,
CH/ft, 2.54 (s, 3H, CH),
2.55-2.67 (m, 241, 2(711,9),
2,752.90 (m,CHM, 5.16 (41,3 Y
5,10 Hr, 1H, NCB), 5.59 (firs,
211, NHe),1.04-7.00 (m, 2E, Ac),
731-734 (4, lit, Ar), 10.97 (s,
[H, NH); 'C alaIR (eetA00-de)1
21.06, 22.96,30.62, 56.22,
105.89, 12134, 122.61, 127.35,
137.59, 147.63, 149.24, 16039,
16941,172.66; LCMS: Ma = 207,
Anal Calm! fir C ifinfirOe+ 1 HD:
C, 55.26; H, 5.30; N. 18.41.
Found! C., 54.99; H, 5.22; N,
10.35. 



5.11-
6-DIOXO-PTPERTIHN-3-YL5-2451E1ITY
T44-0X0-3.4-DIFIVDRO
U1NAZOTIVIETECY-1, -CARBAMIC ACID
TORT                 Sten I: A
minima of 5-methy1-2rmatobenzoiu
acid methyl emu (95.05 6,411.35
rated), 1,3
-fihrorne-5,5-dimethylhydantoin
(75,70 g, 264.74 mmul), in methyl
acetate (55) ml.) was heated at
7]5C for 40 minutes while stirred
with a mechanical stirrer. Then a
solution of 2,23-
azobisisobutyro-nilrile (3.95 g.
24.07 mats') in methyl acetate
(80 ml.) was added, and Ow
mixture war, heamd at about 75 C
for 13 hours. The mixture was
allowed to coaled lo 15 `C and
stirred for 2 hours to ap the
precipitate. The suspension was
tittered, washed with 103C methyl
acetate (2 50 mL) to given hrown
alum. To the filtrate, WaS added
hepteme (500 ml.). The organic
layer was washed with 2r/r brine
(2 x 500 mL) and water (2 x 500
m14. and concentrated to aboard
volumes. To the mixture, was
added I-bulyl nmhyl ether (or
MUSE, 300 m1.). The mixture was
heated at about 7o.n chr is
minutes, cooled afloat 53 C over
one hour, seeded with the product
(ahem 250 mg, (et simply
re-crystallized) at 45C, then a(
20.-25 C, while blowing nitrogen
with a glass pipette overnight.
The rimulting solid yeas filtered
via a medhun pore-smed funnel,
washed with a pre-maned 10C mixed
selyfiu of heptane/MTBE (112
volivul) and suction (Lied in
head overnight to give
5-bromomethy1-2-nitro-benneic
acid methyl ester as an off-white
solid (58,3 (.44.0% yield). The
solid was used in the next step
without further purification.
Stp A stirred mixture of
5-bromoroifiryl-2-niue-benzoic
acid methW est., (50-5 1. 184
mmol), di-tert-butyl
iminodicarboxylac (40.15 A 185
mmol), cesium carbunam 23.1 g,
377.7 mmol), and lithiuna iodide
(1.23 .g, 9.21 mmol) in
2ifiutanone (556 mil was heated
Os reflux in a 100C oil bath for
12 hours whik stirred with a
mechanical stirrer. The mixture
was allowed 10 Cool to room
temperature. lb the mixtbe, was
added brine (300 ml), warer (300
nth), and ethyl acetate (750 mi),
and the mixture was stirred ror
10 minutes. The suspension was
filleted through a pad of Celle.
The two layers wath enparated,
and the organic lifith
mifirmaPomded M a less volume.
The aqueous layer was extmcted
with ethyl %bate (2 x 150 ml).
The combined organic layers were
washed with bone (500 mid), &hal
over magnesium sulfate while
de-cob:mat al the same time by
charcoal at room Mono with
stirring tor 30 minutes The black
mixture was 'acted through a pad
of Cann, The filtrate was
evaporated to .ifive
5ifilithifithoMoxlembOuYlamillOrn
ethY0-2-nitiobumble acid methyl
ester as a brown oil (74.11 g,
98% yield). Use product was used
in the oast step without fudher
purification.
Step 31 To a stirred brown
solution of
5-thifieit-butexificarbonylamino-
methifithlnitro-benzoic acid
methyl ester (74.18 g, 180_7
mole% in methylene chloride (700
mIth was added trifluoreaceric
acid (26.2 al, 352.4 mmol), and
the mixture was sabred ar mom
temp overnight. Sat. sodium
bicmIxhatc (400 nib) was added to
the saltlike', and the mixture
was stirred the 10 minuilw. The
organic layer was separator'.
driad over magaesium sulfate, and
evaporaifil to give 5-
(terab001cxycarbomflamino-methyl)
-2-nitro-henzoic acid methyl
ester brown oil (52.5 g, 94%
crude yield). The product was
used in the next step wiihnui
farther purification.
A mixture of
54embutoxycarbortylamino-methyl)-
2-niiroifimmie acid methyl ester
(52.5 g, 169.3 motol), lithium
hydroxide (4.06g. 203.1 %%I) in
methanol (546 mL) and wmer
(273(01.) was stirred with a
mechanical stink at room temp
overnight. The mcifir.nol w.
evaporated. and to the aqueous
solution, was added I t. HCI (270
mL) to Mr. erm Weal-Iodate. Ether
(350 mL) was added, mid oboeWtun
was mimed at 03C for 2 hours
Thernixture was evagemted. Ti,
the residue, was added water (500
mi.). The aqueous layer was
extracted with methylene chloride
x 100 ml.). The combined organic
layers were separated, dried over
magnesium mlfam and concentrated
to give
5ifitert-butoxycarbonylamiammethy
lifi2-nitrobe.nroic acid as brown
oil (210 g, 41% yield). The
p,oidnctwasussdmntlooeoealstugsot
ilhostdlasthsto purification.
Step 5: A mixntre of
5ifiert-butoxy.rbonylaminthmetby0
-2-nitro-benzoie said (21.0g,
70.9 mined) in methanol (2:0 mL)
and pallacimmicarbon (2 g) was
hydrogenated with a Pam shaker
ovemight at 51 psi. Thu black
mixture was filtered through a
pad of Calif; and the illuam ens
evaporated to give thrown oil,
which was stirred in other (300
mfthuvethigth. 11cc ether slurry
was filtered to give
2-andno-5-(terbhutoxycarbonylamin
omethyl)-benzoic acid as a brown
solid (9.3 g, 49% yield). The
produCt was used m the neat step
without nether purification.
Mderth, To a stirred solution or
Laminoifiifiertifiuroxycarhnnylam
mo-methyl) benzoic acid (9.) g,
34.9 monad), imidazole (2.05 g,
419 mmol) it acemnitrile (120
nth), was added way' chloride
(3.0 ml, 41.9 mmof) and stirred
at morn temp overniOw Then to the
Illistare, was 51  added
3-ammo-pmeridine-2,6-dione
hydrogen chloride (5.74 5,34.9
mmul), imidawle (4.76g. 69.8
mmol) and triphenyl phosphite
(11.0 rub, 41.9 mmol), and the
mixture was heated to reflux the
6 hours. Th emiseara was allowed
to cool to room tempmature. used
water (about 400 ml") was added.
The suspension was filtered,
washed with water (50 nil.),
ethyl acetate (20 mL), Ohm (50
mL), and suction dried to
gjve13-(2,6-dioxo-pipmidin-3-ye-2
-merhyl-4-oxo-3,4-dihydro-qummoli
n.6- 71methylboarbamrc acid
ten-butyl ester as an off-white
solid (9.7 0, 70% yield): IIPLC,
Waters Symmetry Cu, 5urn, 3.9 x
150 rnm, 1 nilLenin, 240 DM,
10(90 CH,CM1/0.1% HIP0r, gad. in
95/5 in Omit, kept) min. 5.96 min
(96.7%), rap, 212.5-214.53C;
'FINMR. (DMSO-do) Er 1.10 (a.,
9H, CMe,), 2.15-2.18 (m, 111,
CNN), 2.57,2.86 (m, 617, CH01147,
Cliff. 423 (d, fee 6 TIN 211,
(2W411), 



5 26 bld,1 = 6, 11 Hz, 1H, Clff ,
7.52 (t, J 6 Hz, I H, CHNNH),
7,5627.88 (m,317, Ar), 11.03 (7,
IH, NH);173MR (DMSO-dr) 620.92,
23.40, 28.20,30.62, 42.97, 56.52,
77.94, 119.98, 12330, ff 6,51,
133.74, 138 76, 145.75. 154.52,
155.79, 16044, 169.47,172.61.
LCM' S bar N40l;Aunt CalmlFur
Cx4142,N,0s C, 59.99; II, 6.04;
14, 13.99. Found: (2 59 83; It,
199; N, 3.01 5.12
:1-(6-ANTINOMETHYL-2-M/CTHVL-4307
(0-411-0LINAZOLEVSNYTA13113LEMINF
,2,63171016-EHYDROGAN CHOLORTDP
mo_eltz.",                 Steel;
To a stirred brown trolmion of
[342,6-dioxo-pipuridin-3-y1)-2-me
rhyl-4-
osu-3,4-ddrydryquipawlin-6-ylmcdr
y11-corbamic acid rert-blayl
c7tur (3.5 g, 117 mmol) in
methanol (76 raL) and mohylene
chloride (36 mg,). was added 3M
ted in ether (102 mt.), and the
mixture was mimed ovemighl. The
solvent woe evaporated, and the
residue was stiffed in ether (100
roL) for 2 hours. The suspffsion
was filtered to give
3-(6-arninomethy1-2-mffhy1-4-oxo-
4Bquinazolin-)-yl)-piperidin.2,6-
di40e hydrogen chloride as a
light yellow solid (3.2 g, 109%
crude 31110 product was used in
the nest step without further
purificolion.
3-(6-
Arninomethy4-2-me0774-4-oso-4H-qu
immolin-3-y1)-Pmeridine-2,6- hone
hydrogen chloride (0.95 g) was
dissolysi in water (100 nth), The
solution was. washed with ethyl
acetate (2 x 100 ml_.). The
aqueous laym was evaporated lo
givc
3-(6-aminomenny1-2-methyl4-oxo-41
-1-quina7Min-lnylVpiperidine32,6-
Mone hydrogen chloride as an
off-white solid (0.79 g, 8446
yield): HPLC, Waters Xterra RP
18, 5pm, 3.0 6 150 min, I ml/min.
240 nm, Warm LC Module 1,05/95
CH3CNI0.146/HCCI4Nlit is Crat,
4.67 min (98.5%), nip, 299-301C:
'FINALE. C0MSO40 5 2.18-2.26 (m,
111,4/911). 2.59-2.89 Ora, 611,
CHCH, CH), 4 IA-4.19 (m. 2H,
ArCHA 534 (4d, 3v 5, II 117,
11-1, CNN 7.71-8.20 (m, 3H, AH,
8.54 (bre 3%; CIN113). 11.07 (s,
111, NM; nCNMR (DM004) 0 20.86,
22.97. 30.60,41.61, 56.75,
119.85, 125 75, 126.83,132.81,
135.80, 14)35, 156.51, 159.96,
169,23, 17239. LCMS MR N 301;
Anal Calcd For CuH0N40, Cl + 1.0
1b0 and + 0.8 C, 46.92; H, 520;
N, 14.59; Cl, 1962. Found: C,
46,72; 11, 5.15; N, 14.29; Cl,
16.59.  5.13 HEYTADOIC ACID
13-12.6-DIOXO-PIPE1SEDINI-4-VIn44
0Er1HYL-4-0X0- 3 DIFIWIRO
UINAZOLIN-6-YLMETHYL AMIDE C N=c
To a stirred suspension of
3-(6mrninoInethy1-2-MabyI-1-oxo-1
H-quinaadin-3-yEpmeIidine-2,6-dIo
na hydrogen chloride (0.49g. 1.5
mmol) in aestonitrilc (10 nild,
was added hemirmoyl chloride
(0.14 ml." 22 carnal) mid N,
N-diisopropyl ethylamine (0.60
mL, 3.7 mrnol). The mixture was
mimed at room temp for one hour.
The solvent was evaporated, and
the residue WEIS purified by cash
tolerant chromatthp-aphy (Silica
gel, methanothmethylene chloride
4%/064/4) to give hestanoic acid
[3-(2,6-dioxorniperidin-3-y1)-2-m
ethy1-4-usu-3,4-dihydro-gumozolin
-6- ylmethyll-wmide a.s an
off-while solid (349 mg,
5891H-91S-, Waters SYMMS'S' Eis,
54m.3.9 o 150 mm,) nildmin, 240
nm, 1190 CH,C1410.1%1EPOsthadient
to 9515 in 5 min, kern for 5 min,
6.12 min (96-3%): ins. 223-225
"C; IHN(AIR (71M90-4)* 0.84 0,1 n
6 Hz, 310, CH, flung chain),
124-2.20 Om 11H,
CIEClECH2C712CH2, CH/I),
2.57-2.86 pmCE/C.FE, CHs), 436
(d, I- 6 



Hs, 2E, CH2NH), 5.26 (44, 0- 6,
11 H7, 1H, CH), 7.56-11.88 (m,
311. Am), 8.41 ('., 2 -6 Hz, 1H,
CHOCH). 11.03 (s,NIL); (IC
NMR(DMSO-44 5 13.86, 20.92,2195,
23.39,25.23, 28.31, 30.61.
30.99,35.33, 41.57, 56.51,
119.99, 123.79, 126.51,
13396,138:38, 145.74, 154.53,
160.40, 169.47, 172.25, 172.60.
LCMS MB = 413; Anal Calmi For
C..cH2N0,: C, 64.06; H., 6.84;1(,
03.58. Found: C, 65.76, H, 6.68;
N, 13.42. 5.04
CYCLOPROEAVCARBOXYLIC ACID 1342
6-DIONO-PIPERD)184-3-YL)- 2
ME111141.-4-0X0-3.4-D1HVORO-ODDIA
ZOIP4-6-YLIEEPHYLI-MMIDE r?-c
Th=k1q- __7t0                 To
a stimul suspension of
3-(6-amtnomethy1-2-metbyl-4-oxe-4
H-quinasolin-3-30)-
piperidine-2,6-dione hydrogen
chloride (0.51g. 1.5 renal) in
acetonitthle (10 mL), was added
eyelopropanmarbonyl chloride
(0.21 ad( 2.3 mmol) and
14,N-diisopropyl ethylamine (0.62
inL, 3.8 mmol). The mixture was
stirred a room temperature for
one huur. The solvent was
evaporated, and U's residue with
purified by flash column
chromatography (Silica gel.
methanol/methylene chloride
491)9634) im give
cyclopropantharboxylic
acidth-(2,6.dioso-piseridimr-y1)-
2-rnedisl-4-exo-3,4-
dihydromuinuolin-6-ylmethyl],amid
e as an off-mhile solid (213 mg,
42% yield); BELO, Waters SYmmerth
Ca, Man, 1.9 x 150 mm. 1
rnL/inin, 240 ma, 10190
CHICE/0.1%1PRO., gradient 00 9)/5
in 5 rnin, kept for 5 min, 5.01
min (98.4%); mp, 281-283 `C;
(08450-46)* 0.61-0.74 (rn. 400,
Clf2Chr, of cyclopronane ring),
1.57-1.66 (m, 1H, CH of
cyclopropane ring), 2.154.21 (m,
IN, CH), 2.57-2.89 (m,614, CHCSE,
CHO, 439(6,3 5 Ilz, 211, CH,NIT),
5.26 (44, J '6. 11 Hz, 11-1,
CH), 7.57-7.89 (m, 311, AO, 8.68
(t,J = 6 Hz, 111,Cl2NH). 11-03
(a, 111, NM Lie N1111-
(111,1SOdu) 6 6.31, 13.55, 20_93,
23.40, 30.61,41.77, 56.33,
120.01, 123.78, 126.58, 134.02,
138.34, 145178, 159.35, 160.44,
169.47, 172.62, 172.70. LCMS
MH--. 413; Anal Calcd Per
CigIla/N404, C, 6195; II, 5.47;
11, 15.21. Found: C, 61.86; H,
5.49; N, 15.09. 5.15
3-93-(2.6-DIOXO-PIPF.RJTPIN-3-VT.
)-2-Nfr,TFfYI.4-OXO-3,4-DB1PfDROO
LIENAZOLIN-6-YLNIET11111j, -1
1-01111ETEWL-13REA C <211
To a &tired suspension ef
3-(6-aminometbyl-2-methyl-4-mo-11
4-quiwoolin-311)-
piperidine-2,661ione hydrogen
chluridc (0.501 1.5 mmol) in
acetonthile (10 mL), was added
dintuthyl earimmyl chloride (0.21
rnL, 2.2 mine]) and N,
N-diisopropyl ethylamtne (0.62
m.1, 3.8 annul). The mixture was
stirred at room temperature
overnight. The SOI7en1 was
e1.116.161, aml the residue was
purified by Cash column
chromatovaphy (Silica gel, tneth
anal/methylene chloride 97'u196%)
to give 343-(2,6-dioxo-piperidin
3 yl) 2
medly1-4-oxo-3,9-dihydro-qumazali
n-6- ylmethyll-1,1-dimethyl-urea
as an off-ixtite solid (290 mg,
5211 yield); HPLC., Water,
Symmury      5urn, 3.9x 150 mm,
mL5nin, 240 MTh 10/90
CH,CN10.1%1131104, gradient to
95(5 us)  non, kept for 5 mm,
4.66 ran (96.731); mp, 264-268
CC: IFINNTR (DM80,16) 2.14-2.20
(m, 111, CH), 2.56.186 (m, 1214.,
N(CII1)2, CHC14 CA), 4.31 GI, I 5
Hz, 2H, (711,1114), 5.26 (de., 1=
6,11 Hz., 1H, CH), 7.00 (L 2-5
Fix, 11T.CH,N/13, 7.54-7.89 (m,
3H, Ar), 11.03 (5, 111,NH); "1.
NAIR (DM00-16) 5 20.95, )3.38,
30.61. 35.01, 43.20, 56.49,
119.88, 123.59, 126.30, 133.90,
139.90. 145.59, 134.27, 138.09,
160.5(1, 169.49, 172.62. LCMS MR
= 372; anal Cold d For
Co112,145-0, 0.5 1130: C, 56.83;
H, 5.83; N, 10.91. Found: C,
56.71; IL 5.81; N, 18.18. 5.16
2-(4-0110R0-111TENVT.)-N-1342
6-DTC)X0-P11ERIT1114-3-YL1-2-WEET
HYL-
4-0X0-3.44.1111YDRO-0CIIN5ZOLM-6-
YLMETHYLI-ACETA3IDE   



T. a airrod solution or
(4-eblom-pheny1)-acetie acid
(0.30 g, 1.8 mmol) DMF (8 mL) in
040 "C oil bath, was added 1.1'
carbonylthomdazole (0.31 g, IS
mmol), and the mbaure was stirred
for one hour. Then
3-(6-aminome3hyl-2-met164-4-axo-4
11-quinazolin-3,1)-piperidine2,6-
dione hydrogen chloride (0.59g.
1.7 mmol) was added, and the
MiXtre was stirred for 15
minutes, The solvent was
evaponUed, awl the residue war
purified by flash colimm
chrommography (Silica gel,
methEmolimethylene chloride
4%696%) to give
2-(4-ehloro-1iheny1)-N-[3-(2,6dio
xopiperidin-3-y1)-2-methyl-4-oxo-
24-dihydro-quinazdin-6-ylmethyl]-
acetamide Ins white rolid (5)0
mg, 70% yield); HPLC,, W701.75
Sy.11ay Ce, Sium 79 x 150 mm, 1
mL/min. 240 am, 10/90
CHiCH/0.1961-1,604, meal. to 95/5
m 5 min, kept 5 min, 6.00 min
(98.72A); mp, 229.5-231.5 6C;
i5154080 (314190,66) 9415-2.21 Ha
114 UM), 2.57-219 (re. 5H, CHIC&
CHH, 3.50 (S. 219 ArCH2). 4.37
(d, 1= 511z, 21-1, CHNH), 5.26
(dd,./ 6, II 144 TH, CH),
7.27-7.90 (m, 71-1, 1.67- 5Hz,
181, CH.21911), 11.03 (4
114,01R); 't MAR (DMSO-di) B
20.92, 2340, 3063, 41.39, 41.87,
56.53 1211.0% 12399, 12637,
128.13, 130.87, 131.09, 134.03,
13521, 137.97, 145.81, 154.61,
16038, 16947, 169.85, 17460.
LCHIS MU =053. 455; Anal Cala'
For C0112,N424CO3 C, 6400; H,
4.07; Ph 1237; CI, 7.83. Found:
C, 60.80;11, 4.611; N, 12.27; CI,
739. 5.17
dd(9-(2,6-lMOXO-P1PERIDlN-3-YL)-2
-MiETHYL-4-OXO-3"4-DIHVDROOT:H(AZ
OLlN4-1(ifi141rCTF(VL1-3-kLEXYL-I
.TREA 4"Th 0 (744
To oatmeal amp:imam of
346-aminomeityl-2-methyl-4-oxo41I
-quinacohn3a(1)-
piperidine-2,6-dione hydrogen
chloride (0.50 2, 13 mino9 mid
triethylaminc (0.29 mL, 2.1
nunol) in '1261' (12 mr.) m5-10
6C, was added hexyl isoeyanate
90.29 g, 1.9 mmol), and the
mixture was stirnal at room
Humeramee overnight. The utiwo
wed quenched with methanol (-1
add, rind the advent was
evaporated. The residue was
purified by flash column
olimmatography (Silica gel,
methHiehidethYlane Monde
401/965000 Vice 1 13 (2,6
dioxtbpiperidim3-y1)-2-methyh4mxd
-3Adihydra-cieinaZOIM-0-ylMethyl]
-3-hexyl-urea es an MT-white
solid (410 mg, 65H, yield),
141HC, Wath, SYMMetrY Cab Spin.
3.9 x 150 one,! nil /min, 240
run, 10/90 CH,C01/0.1%1I,006
grad. to 95153 min, kept 5 min,
005 min (99.0%); mp, 220-222243
ilINNER 013110-H) 9 0.85 (0,2 - 6
11, CHiCaliC112), 1.24-138 (111,
804, CH2CFACHiCiii), 2.15-220
(in, 1H. CH140, 2.56-3.03 (us,
P), CHCH,, CH,). 430 (d, H4 YR
ArCliit(41), 5.26 014 a 6, 11
11.4 114 CH), 5.97 (t, - 5 114
IN, CH,Nlii, 6610 (t, 0- 6 Ha,
I)i, ArCH,2110, 7.55-7.19 (m, 314
Ay), 11.02 (i, 181, 06/4); '3C
16161R 01h490-4,) 13.88, 20.91,
22.03, 2338, 26.03, 2994.30.63,
30.02,39.35, 42,44, 59.51,
119.96, 123.46, 120.40, 13181,
139.87, 145.64, 154.36, 157.99.
160.46, 16947, 17260. 1.CMS ME -
428; Anal Caicd For C, 61.81; H,
6.84: IC, 1638. Found: C, 61.50,
H, 0.82; N, 1423. 538
hal-CITLOR0-PITENYL1-3-13-(2.64)1
0X0-3iIPERI0/N-3-YL42-64ETW0'T.-
4-0X0-).4-DIE(YDR0-001NAZ0LII0-6-
1(LNIFTITY5I-591EA "
To A SILIITCd suspension of
3-(6-am5nome0iyl-21Oethyl-4-0xo-4
H-5Ieirmya1in-5-yl)prperidin,2,6-
dione hydron chloride (0.47g. 1.4
ramol) out triethylamine (0.27
Inla 2.0 mmol) I', THE 58 trili)
at 5-40 C, WILS added
4-chlorophenyl isoeyanzde (0.28
p" 1.8 mmol), and the 55 



mixture was stiffed at room
temperature overnight. The
mixture was quenched with
methanol ('3 mL), amid the
solvent was evaporated The
residue was purified by flash
column chromatography (Silica
gel, methanolhnclIwIette chloride
05/96%) to give
1-(4-chlororpheny1)-3-(3(2,6-diox
opiperklin-3-81)-2-mothyl-4-nyo.3
,4-dihydro-quinamlin-Rylmethyl]-u
rea as an all-white solid (400
mg, 63% yield), MX, Waters
Symmuiry Cy. 5,m, 3.9 x 150 Tern,
1 mlimin, 240 me, 10190
CHmCNI(1.1% Hilt% grad. to 95/5
in 5 miry kept 5 min, 6.18 min
(98.9%); mp, 225-227C; 11197aR
(DMSO-d") 2.15-2.20 (m, 111,
CHH), 2.)6-2.96 (m, 654, UCH',
CIA), 4.41 (d, 1= 5 Hi, 2H,
CH,NH). 5.26 (de, 1-6, I I Ilz,
Ilk, CH), 6.81 (b 1= 6 Hz, 113
CH,NH), 7.23-7.95 (m, Ar), 8.80
Om, 1H, NH), 11.02 (s, lIt, NH);
"C NNW (DM5031.0 5 20.93, 23.31,
30.61, 42.33, 56.53 119.23,
120.01, 123.67, 124.57,126.53,
128.42, 133.95, 139.05, 139.37,
145.74, 154.53, 155.09, 160.46,
169.17, 172.60. LCMS MR - 454,
456; Anal Caled For CelleiNACI k
0.8 130: C, 5643; 11, 4.63N, I
425; CI, 7.57. round: C, 5635;
11,4.56; N. 14.87; Cl, 7.62 5.19
1-1342
6-DIOXO-PTPRRTDIN-3-YL)-2-MRTHYL-
4-OXO-3.441)LEIYDROOUTNAZmOLIR-4-
YLMETHY71-3-M-TOLYL-UREA o
To a stirred suspension of
366-aminemcdry1-2-metbyi-a-oxo4H-
quineyeiryry1)-
piperidinc-2,6-diene hydrogen
chloride (0.50 g, 1.5 minol) and
trielhybumniuc (0.29 ml, 23 mmol)
in 7110 (12 mL) at 5-10C, was
added netoluyl isocyanate (0.25
mi., 1.9 ammo!), and the mixture
was stirred at room tempemeare
overnight The mixture was
quenched with methimril mL), and
the yml v um was evaporated. The
P.SidliC was purified by flash
column chromatography (Silica
gel, methanothamethylene elamide
406(96%) TO give
14342,6-dioxo-pmeridin
330-2-mneihyl-1-omm-3,4-
dihydro-quinmenlin-6-ylmethy1133-
m-to1P-uns ap all off-white solid
(a77 mg, 68% yield); HPLC, Waters
Symmetry Cil, Stem, 3.9 y 150
min, 1 mlmmin, 240105, 10190
CH,CN/ll. Lai HsPOy grad. to 95/5
in 5 min. kept 5 min, 5.95 mule
(99.0%); inp, 200-202"C;
111156YIR(OMS0-4) 6 2.07-2.24
(ra, 415, ArCT-4, C RH),
2.56-2.88 (m, 611. 0NC762, CM,),
4.40 01,1= 5 114 213 0101914),
5.26 (de,) 6,11 Hy" 114, Cl]),
6.70-7.95 Oa, 8H, .Ar and
CIIINI1), 8.54 R. 1EL NH), 11.01
(s, 1H, NH); "C NMI( (OINS0-dm) 5
2092, 21.19, 23.39,30.61, 42.30,
56,53, 111.93, 11227,120.00,
121.87, 123.63, 126.53, 128.44,
137.94, 137.70, 13923, 140.26,
145.73, 154.50, 155.22, 160.4E,
16940, 172.61. LCMS MR - 434;
Anal Calml For C,,H2,N50, + 1.4
Fim(). (2. 6023; II, 5.6313
15.27. Found: C. 60.18; kt, 5.44;
N, 15.09. 510 1-13-(2.6-010X0
PIPERIDIN-3-YL)-2-METHYL-4-0X0-3.
4-11)11VORO- 7.0LIN
YLMEMYLI-344-TRIFLIIOROIVIETHOXIY
L)- UREA  0o o r(-)-F
To sdrred au:Tension of
3+6-amincrmethy1-2-inerhyl-i+xo-0
11-quinazolin-3-y1)-
piperidine-2,641ione hydrocen
chloride (0.49 g.mmol) and
trierhylamine (0.28 MI., 2.1
ImmoI) 



in 17i. (12 mL) at 5-10C, was
addmi triflaoromethoxy-phenyl
isneYariam (0.29 md, 1.91=01),
and the mixture wac slimed in
-one' temperer, overnight. The
mixture was quenched with
methanol (-1 nil.), and the
solvent was evaporated. The
residue was purified by flash
whims thromsMgraPhy (silica gel,
methanollmerhylene chloride
41Q96%) to give
1-[3-(2,6,dioxopiperidm-3-y1)-2.m
ethyl-i-oxo-.34-dihydro.quinazoli
n-6,ylmechyl]-3-(4-trifluoromedwx
y-Phenyl)- Inca as an nff,while
solid (490 roK 67,4 yield);
TTPLC, 391695 Symmetry Cm, 5;m,
3.9 x 150 nun, I mIchnin, 240 nm,
10/90 CII(CN70.13/. H,PO4, grad.
to 95:5 in 5 min, kepi Stole,
6.47 min (98.6%); mp. 20120315;
IHNIVM. (13M50-de) 92.85-2.20
(m,CHII), 2.56-2.90 On 6H,
CH,), 4.42 (d, J 5 II; 211,
CH21431), 5.26 (dd. I= 6,10Hz.
Ild CD), 6.84 (t, - 6 III,
01210E), 7.21-7.96 (in 7H, So),
8.88 (s,111, NH), 11.02 ts,
ID,IOW( (01h100-de) 20.93,23.39.
30.61,42.33,56.53, 118.811
120.01, 820.17(9. leo + 255 Hz),
121_54, 123.66, 126.54, 133.93,
139.04, 139.69, 142.08, 145.76,
154.52. 155.12, 160.46, 169.48,
172 60.I .CMS NCH - 504; Anal
Calcd For ConerICM),F, + 02 14,0,
C.54.40; II, 4.06; N, 13.11; F.
1124. Found: C, 54.25; II. 400;
1d, 11.59; 0, 1124.
N4342.6-DIONO,PIPERLIIIIN-3-YL1-2
-111rTENT+1-0X0-3.4-1)1HYDRO-
L4ZOLIIN-6-YLMETFIV714-TRIFLUORON
I 1107MYLS1TRANVT,  BENZAIWITIE
-br40 0 N-tN)+0 'ni
To a stirred suspension of
3-(6-aminomethyl.2-mathy1-4-oxo-1
11,quinmadi+3,y1)-
piperieltne-2,6-dione hydromm ale
nride (0.47 g,mmol) in
acotonimile (10 int), was added
4- trifluoromothylihio,beimoyl
chloride (0.35 rriL, 2.1 rnmol)
and N, Ndiiisopropyl ethy1amine
((.58 mt., 3.5 camel). The
mixture was stirrod arrant,,
temperature for one hour. The
suivent wag evaporated, and the
residue was parifial by flash
column chromatography (Silica
gel, methanollnicthyiene chloride
49)196%) no
gjveN-[3-(2.6.dioxo-pmeridin-3,1)
-2-methyl.46oxo-3,4-
thhydro-guinazolin-6-ylmethyl],4+
111unromethyl-sulfanyl-benzamide
as an off.white solid (470 mg.
66% yield); H-7LC. Waters SYMMea+
Cu. Stan, 3.9 150 mm, 1 rolOhnin,
240 cm, 10/90 04,07/0.1% EV0,,
gradient no 95/5 in 5 min, kept
for Satin, 6.63 min (96.0%); top,
169-171 C; 71171,412 (I)tvlSOM4
92.15-2.20 (nn, III, CH11),
2.56,2.86 On, 6H, CREffe, CH,),
4.60 0,1 = 5112, 211.CHeNH), 5.26
(dd, I = 6, 11 112, Ix CH),
7.59-8.03 (Sn, 711, Ar), 9.35 (6
J = 5 Hz, 111, C11,1`,17-0, 11.02
Is, IM, NH); (1C NMI( (DMS0-4)
021.19,2341, 30.60, 42.38, 56.52,
120_01, 



57  123.90, 126 13, 126,64, 128
64,129.46 (6.= 307 Hz), 134.09,
135.91, 136_69, 137.86, 145.85,
154.64, 160.41, 165.28,
169.47,172.62. LCMS MH - 505;
sMtal Cared For CrallisNAFs5 -1
0.8 360; C. 53.24; 1-1, 4,00;
N,11/29; 0, 10 98; 5, 6 18 Found.
C, 51 17,14,3.83; N, 10.60; F,
10.74; 9, 6.14 0.22
143-CHLOR0.4-METHYL-PICENYL2.6-DI
ONO-PTPER11DIN-3-Y30 -
2-METHYL-4-0X0-3
4-13THYDRO-OUINAZOL1914-YLMETHY1I
MIPEA use a 0 "late o pwilikY
rn a stirred suspension of
3-(6quninomothy1-2-methyl-boxo-41
-1-quinazolin-3-34)-
piperidine-2,6-dione hydrogon
shloride (0.46g. 1.4 namol) and
niethylamine (0.27 mI., 1.9 mmol)
THF (10 nil.) at 5-10 C, was
added) Moro-I-methyl-phenyl
isouyanate (0.24 ml.. 1.8 mmol),
and dm mixture was stirred at
room tell:W.-RI-WV. ovurnight.
The mixture was quenched with
methanol (-3 ml,), and the
solvent was ovanorated. l'he
residue was purified by flash
whine, chromatography (Silisa
gal, methanol/methylene ohlor:de
461/96%) io give
1-(3-chloro-4-methylpheny1)-3 M
(2,6-dioxo piperidin 3 yl)
2-rnethYl-4-01.-3,4-dihYdro-quina
zohn-6-ylmethyllsirca an
off-white solid (430 mm 7094
yield); SLPLC, Waters Symmetry
Co. sean, 3.9 150 mm, 1
inl../min, 240 MR, 10190
CH5CHALIM14z1704, dyad. 00 9515
in 5 Mill, kept 5 min, 6.30 mu;
(98.1M); ngs, 106388.C;
.03.1.10044 (DMSCS.do) 62.05-2.2)
(m, 414, 01119 and Cli,Ar),
2.56.2.86 (n, 613, 0110112, 014),
4.40 (d. = 6 Hz, 214, (2112N30,
5,26 (dd, ) 4 6,01 Hz, Ilk CH).
6.81 (t, 2= 5044 1H, CHs311/), 73
37.95 (n. 6E, As), 8.75 (s, 114,
NI)), I 302 (4 Ilk NI1); 'C. NKR
(DMSO-dr) 18.71, 20.93,
23.39,30,61,42.34, 56.53, 116.4),
117.66, 



020.01, 12467, 126.54, 127.39,
130.99, 13236, 131,95, 139.05,
139.58, 145.76, 154.51, 155.08.
1611.47, 169.47, 172.60, LCMS
500= 468, 470; Anal Calcd For
Cas112,1%040 + 0.6 94,0, 0,57.70;
H, 4.88; N, 14_63; 01, 7.41.
Found: C, 57.63; II, 1.96. N,
4450; Cl, 7.64. 0.23
4-CH.LORO-P43-0.6-1)10X0-FIPERIDI
N-3-1103-270ITHYL-4-0X0-3,4-
1103eYDRO-490INAZOLUZ-6-YL_WETITY
LI-BENZAMIDE                  To
a stirred elmmusion of
3-(6-aminomethy1-2-methyl-4-oxo-4
H-quimmolin-3-y1)-
piperidinw2,6-dione hydrogen
chloride (0-54g. 0.6 mmol) in
acmonirrila (10 nth), was added
4- dichloro-bennoyl chloride
(0.31 ml., 14 mina]) and N,
N-dimopropyl ethylamine (0.66 mb,
4,1 mrocal). The mixture was
stirred at room temperature for
30 minutes. The solwzrit was
evaporated, and rils residue was
purihM by flash column
obromuirspraphy (Silica gel,
methanol/methylene chloride
4%/96%) to give
4,111oru-N-()12,6-dioxo-pi
peridin-3-y1)-2-methy14-oxo-3,9-d
ihydro- 58
Culmnalm-6-74metnyMbenzamide as a
whim solid (298 mg, 42% yield);
HPLC, Waters Symmetry 



51.un, 3.9 x 150 mm.' mL/min, 240
nm, 10190 CH,C71.10.1%41010,,
gradient to 95/5 in 5 min, kept
Mr Smin, 6.00 min (99014); mp,
267-269 C;IHNMR (DM50-4)
92.15-2.10 (an, 1H, ena).
2.57-215 (m. 614, (21iCII5 cra
459 (4 = 5 Hz, 214, CH21111),
5.26 OR - 6, 11 Hz, 1H, CB),
7.54-7.95 On, 7117 AO, 9.24 (4 =
5 Hz, 121, C1LNR), 11.02 (s, 151,
NII); o4149; (DM00-(7) 20.91,
23.40. 30.60, 42.33, 56.52,
120.01, 123.89. 126.62.128.44,
129.15, 132.84,134.09, 136.16,
138.02, 145.83, 154.60, 160.43,
165.23, 169.45, 172.60. LOWS MB
=419, 441; Anal Cold For
CoH,719404C1= 0.3 ILO, C. 59.4M
H, 4.45;14, 12.61; Cl, 7,98.
Found. C, 59.32; 14, 4.10;
04.12.50; Cl, 7,99- 0,24
Pia3lPF.R1DIN-3-YL1-2-M,PTRIP.-4-
O7CO-3A-DlH.YDROOUTSAZOL,LN-6-YL.
1/.fCTHYLI-'3-TRlFLUOROME.fIT1a.-
BENZ,AVffF1F.                 To
a Rion] solution of
3,triflucromethyl-henzoie acid
(0.50g. 1.6 mmol) in DMF (8 mL)
in a 404C oil bath, was added
1.11 carbonyldlimidazole (028 g,
1.7 mmul), and the mixture wm
stirred for one hour. Then
3-(6-aminomethy1P-methyl-l-oxo-41
1-yainazolM3,y1),piperidine2,6-di
nne hydrogen chloride (0.53 2.,
1.6 moan!) ions added, and the
mixture was stirred for 15
minim,. Hoe solvent was
evaporated, and 11,0 residue was
purified by flash nolanic
ellmmatoraPhY (Silica gel,
methanoUmethylenn
chloride454/96%) to give
N-P-(2,6-dimo-piperidin-3-54),2-
methylA-oxo-3,4-dillydro-quinamli
a-6
ylmathyl1-3-MflooromethyLbeummide
as an off-whim solid (4301118 59M
yield);Watcra Symmetry en, Mtm,
39 x 150 mm, 1 mlimin, 240 nm,
10/90 C14,C14/0.14/714,004, mold.
to 95/5 m 5 min, Ice] 5 min, 6.20
nit' (98.5%); mp, 220-2221C;
(DM50-dc) 92.15-2-20 Om 114,
CM'!), 2.56-2.91 (m, 611, CHC512,
CH,), 4.62 (d,1 =5 HZ. 241,
CH2NR), 5.26 (dd, 5 = 6,16 He,
117 CH), 7.59-8.25 (m, 771, Ar),
042(t,1 = 5 Hz 114 C14oNH). 10.02
(4, 114, RR); '1C 1418117
(DMS0-74) 020,90,23,4!, 30.60,
42.45, 56.53, 120.02. 123.79 (9,
lo,R 11 Hz), 123.79 RI, 1n, = 3
414 123.95 (9, )c.7 - 275 11M,
124.04, 126.67, 127.96     Jcs =
7 Hz), 129.19 (,1. = 32 Hz),
129.74, 131.38, 134.11, 13488,
137.81, 145.88, 154_65,
101841,064.73. 169.45, 172.59.
LCMS MR = 473; Anal Cal.] For
C.71,01,0,(6, I 03 NM: C, 57.81;
H, 4.13; N, 11.73; 1193. Found:
C, 57.77; H., 4.11; N, 11.690 0,
1: .97. 5.25 N.43-
DlORCLPIPERID1161-3-YL1-2-METHYL-
4-0X0-3
4-D1IY10100CILITNAZOLEC-6-YLMPTHY
LO4_TRIELITOROMETHOXY-BENZAMLO2.
tto        Tea stirred suspension
of
3-(6-aminninethyl-2-methyl-4-oso-
411-quinazolin-3-414-
piperidinc-2,6-dinne hydrogen
chloride (0.49 g, 1.4 mmol) ins
acetonitrilc (10 m14), was added
4- trifluoronaethoxy-benzoyl
chloride (0434 nth, 2.2 mmol) and
N,14-dilsopropyl ethylamine
(11.63 inL, 3.6 mmol). The
mixture was stirred at room
temperature fiir oue hour. The
solvent was evaporated, and the
residue was purified by flash
column chromatogmphY (Silica gel,
methanol/methylene chloride
463/96%) to give
N-(3-(2,6-dioxo-piperidin-3
31)-2-methy1-4-oxn-3,4-dihydro-qu
imonlin6-ylmethyli-44.rifluoromet
hnxy-benzamide as an off-whim
solid (50(1 mg, 7139 yield):
HIeLL, 9Vaters Symmore. C,oirao.
3.9 x 150 mre, 1 inLimin, 240 nm,
HOD CH)C1O10.1%HROn gradicot to
9535 ml min, kept for 5 min, 6.40
min (99.5%); rap, 165-167 )11;
IL4M112 (DMSO-do) 62.152.20 (m,
111, CHH), 2.56-2.88 (m, 611
CHCH1 0544), 4.60 (d, 3= 5 112,
21( CUSH), 5.26 (dd, Je 6, I I
It. III, CH), 7.458-8.04 (m, 711,
,Lo), 9.28 ft, J 9 5 Hz, 111.
C1-1,Nle). 11.02 (5, 111, NE);
NNW. (1314.50-ds) 5 20.90,
23.40,30.60, 42.35, 



56.53, 119.93 (g,)c, 9 257 Hz),
12101, 120.63, 123.87, 126.62,
139.56, 133.19, 134.17, 134.07,
137.97, 145.83, 150,35, 154.61,
160.43, 165.06, 169 15,
072.59.1.0103 ME= 489; Mal Calcd
For (2231-1,9N40)F, + 1.1 F1,0:
(2, 54.36; 11, 4.20111, 11.02; F,
11.21. round: C. 54.40; H, 3.89;
N, 10.67; F, 11.06 5.26 3
z-DTCIILORO-N-1342,6-DIOX0-P1PEHI
D309-3-YL)-2-MEITIYL-4-0X0- 3
4,11113YDRO-OLINAZOLIN-6-VIMETHYL
I-BENZAMIDE                  To a
stirred suspension of
366-aminomedo1-2-meth)l 4-oxo 411
quinanolin-3114-
pi0neridme-2,6-clione hydrogen
chlonde (0.15g. 1.1 mmol) in
acetemitrile (10 mi.), was added
3,4- dichlorcs.bnosoyl chloride
(0.34g. 1.6 mmol) and N,
N-dfisepropyl clhylatnine (0.54
m1, 3.2 mmol). The mixture was
stirrod at room temperature for
IS minutes. The solvent was
evaporated. and the residue uas
purified by flash column
chromatography (Silica gel,
ineUameninettwiene chloride
446496%) to give
3,4-dichloro-N-2-(2,6-dimeo.piper
idin-3-y14-2-methyl-4-ox5-),4-
dihydro-guinazolin.5-ylmerhyThwon
mide as an off-whin solid (290
mg, 46% yield); HPLC, Waters
Spnrnetry Cu, Sum, 3.9 x 150 nun,
1 mlimin, 240 MIL 10/90
CII)C11/0.136 H5PO4, inadient to
95/5 in 5 min, kepi for incise,
6.45 min (99 .6%); mp. 177-179
`C; IHNMR (DMSO-de) 8 2.16- 2.18
(m, 111, CYR). 2.56-2.84 (m,
6II,CHCere, CM;), 4.50 (d, 3w
51St. 2H. CH,N14), 5.26 (dd, J
5,9 Hz, 111, CH), 7.58-8.14 (an,
614, Ar), 934 (41 5 Fin 104,
CF.113B), 11.02 (s,"C 34MR.
(HMSO-40 6 20.91, 23.41, 30.61,
42.47, 56.54, 120.01, 124.04,
126.66, 127.56, 129,20, 130.77,
13132, 134.17, 134.37, 137.71.
145.81, 154.65, 160.42, 1E4.00.
169.45, 172.60. Lc0'OS0,111 



a 473,475; Anal Caled For
CrrtheN404C12-1 1.0 CI-RCI6 C,
53.78; IL 4.10; N, '.40; CI,
14.43. Found C. 53.44; H, 4.11;
N, 1127; Cl, 14.80. 527
N-i3-(2..6-D1OXO-PTPER1)IN-3-YL-M
iITHYL-4-t)X0.i3.4-DIHY0R0OT11NAZ
OLHt1-6-YRMETErS7,I-4-TIt1FLUOR(1
MET1fl1..-BE.I'tZAMI0E  F1_04 0 0
7(4 To a two!on of
4-trifluoromethyl-hmzeic acid
(0.30g. 1.6 swop is (8 mL) in a
40C oil bath, was added IT'
carbonyldiimidazole (0.29g. 1
nanol), and the mixture
srim3d for one hour. 'lama
3-(6firminomethyl-2-methyl.4-oxo-
5Wquinazolin.3-51)-piperidinw
2,6-dione hydrogen chloride
(0.54g. 1.6 mmal) was added, and
the mixture was stirred her IS
minutes. The solvent W.
evaporated, and the residue was
!ratified by flash cohymn
chromatography (Silica gel, meth
atiohmethylene shim-ids 4%596%)
to
gYveN-13-(2,6-dimaPpiperidin-3-y1
)-2-
methyl-4-oxo-3,4-clihydro-quinnyo
lia-6-ylinethyl]-4-trifluoromathy
lfirenzamide as an off-whim solid
(500110g. 67% yield); H9LC,
Waters Symmetry Cia 541ts 3.9 x
150 run,] marmin, 240 nm, 10(90
C713(112(0.114 H,P(3,, grad. to
95(5 in 5 nun, kept 5 min, 6.33
min (99.116);mp, 221-223 C;
(D215041r) 2.14.2.20 (m, 11-1,
CHH), 2.56-2.88 hn, 60001021g.,
CIR), 4.62 (d,1 = 5 Hz, 211,
CASN-11), 5.26 (dA, - 6, 11 Hz,
111, CR), 7.59.8.11 (rn, 71-1,
Ar), 9.40 (LHz, LH, 211212//),
11.02 (5, IFLN-11);12(rNMR
(DMSO-d,)
120.90,23,41,30.64,42.41,56.33,12
0.03, 023.90 (9, Sos -253 Hz),
123.95, 125.36 (W. Jo, = 3 Hz),
125.151 (4, Icy - 3 Hz), 126.05,
128.14, 1)1.23 (4, Jar 31114,
134.11. 1)7.83, 145.87, 154.64,
160.42, 163.12, 169.45, 172.59.
1.CMS      = 473; Anal Ca ICA!
For C0FioN,C13Fit, C, 59.48; TI,
4.05; N, 11.86; F, 17.06. Pound:
C, 58.35; 1-1, 3.96; N..75, F,
1.84. 5.28
a.TFIYL-4-0X0-61-0111NAZCWIN
3-YL1-RIPERIDINF-2.6- DIONE 



LLN,                 To a stirred
mixture of
2-amino-l-methylbenzois acid (2.0
g, 13 mrsol) and imidamle (1.I
tat 16 mmol) in aoctonitdie (20
rah), was added aretyl chloride.
(LI mr, 16 mmol) at room
tempers... The mixture was stimal
at mom temperam?, ovemight. Ti,
the mixture, rwas added
3-arnino-piperidine-2,6-di01e
hydrogen chloride (22 g, 13
mmol), imidazole (2.0 g, 30 mmol)
nod biphenyl phosphate (1.2 nab,
16 mmol) and heated to reflux for
22 holm,. To the mixture, was
added water (60 ml.), The
suspension was filtered and
washed with waiter (IX 50
ethyl acetate (IX 30 mL), and
water (50 mil)te give
3-(2.7-dimethy1-4-mco-4l141ipinaz
oii64- y1)-piporidthe-2,6fili00e
as a white solid (2.52 g, 67%
yield)' IIPLC, Walfirs Symmetry
Co, 5run, 61  3.9 x 150 num 1
mL/roin, 240 run, 20/00
CFOCN/0.135 H.sPOr, 5.13 min
(99.9 %); mrr 305 se (decompg H
NMI& (DMSO-d) 82.00-22,1 On, 104,
CHM). 2.45 (a, 31-1, C/O),
2.56.2.75 (M. 5H, Cris. 2CHH3,
2.81.2.91 (ten, 111, CHB), 5-24
(dd,1= 6,11 HA Ill, NCIO, 7.32
(dd,1 0,8 H.111, Ar), 7.43 (1,
1H, Ar), 7.91 (6,4 = 8 Hz, 111,
Ar). 11.00 (s, 111,1471; '1/41
1'1,111 (130180-0 0 21.00, 2135,
23.43. 30.61. 56_43,117.94,
125.80, 126.10, 127.97, 145.21,
146.98, 154.96, 16034. 169.56,
172.62; LCIVIS: MU- 286, Anal
CaIrd for CislIoNs03: C,
63.15:11,5.21; N, 14_73. Found:
C, 63.14; H, 521; N, 14.76.
5.297-FIA.MJki_t0-24,1E1ITH551,4-
0X0-411-01FFNAZOLITT3-YLTPIPERIDI
NE-                  To a Aimed
mixture of
2-amino-4-fluorobenzoic. acid
(2.5 0, 16 moue) und imidarale
(13 g., 19 mmol) in acetondrile
925 ml.), sms add.] metyl
chloride (IA ml.. 19 mmol) at
room temperature. The mbrture was
slimed at mom temperature
overnight. To the mixture, was
added
3-amino-piporidire-2,6-dione
hydrogen chloride (2.7 g, 16
mmol), Moidazolc 91.4 m 36 mmol)
and tephenyl phosphite (5.1
tn1L., 19 mmol) and husimd no
roflux for 22 hours. Tom,
mixture, was added water (60
roL). The suspension woo haltered
and washed with water (2 X 50
ml.), ethyl scrim, (2 X 50 tnI"),
and water 150 ml,) to give
3-(7-f1uoro-2-methyI-4-o.xo,410qu
inmoIin yl) piperidine 2,6 chone
as a white solid (2.5 g, 5263
yHPLC, Waters Symmetry Co, 5pin,
3.9 x 150 mm, 1240 nm, 25/75
CHsCNA1.133 HMAA, 3.83 min (100
VS); nap: 20.245 'V; '11 NMR
(DMS0-,10 82.15.2.22 Om 111,
CHH), 2.58-2.71 On, 511, Cliz
221110, 2.79- 2.86 (m, 111,
C1111), 5.28 (dc1,1 - 5, 11 10,
1H, NCH), 7.34-7.94 (m,211, AO,
8.10 (dd, m 6, 9II;. 1H, Ar),
11.05 (1, 110,30/0; 'CHAIR
(DMSO41,) 20.19, 23.50, 30.51,
56.59, 111.62 (cl, Icr= 22 Hz),
153.26 (d, 3m '24 Hz), 117.32,
129.19 (M 1,,, - 11 Hz),
340.97(4= 13 Hz), 156.65, 



159.77, 165.83 (d.-252 Hz).
169.41,172.59; LOA& 1311= 290;
Mal Card for Co13,21,130,F, C,
58.13; 11,4.18; Is, 14_53; A
6.67. Found, C. 58.09;11, 4.08;
N. 14.42; F. 6.72. 5.30
3-(7-CFFLOR0-2-1113ETHYL-4-0X0-41
1-OUINALOL16-3-YLIMIPERIDENE2
,-(=)--e Hi                 To a
stirred mixture or
2-amino-1-chloroherhxdo arid (5.0
g, 29 mmol) and imidando (2.4 g,
35 mmol) no azetoniui/e (50
m1.,), was added acetyl chloride
(2.5 nth, 30 mmol) lv room
temperature The mixture was
stirrAl at room impeniture
oyemien To the. mirth., WEIS
added 3-amirm-pi9,midire-,6-dione
hydrogen chloride (4.8 0,29
mmol), imidazole ('3,4 g, 64
Irmo!) and nipheny/ phosphite
(8.4 mlo 32 mmol) zlnd heated to
reflux for 22 hours The
susguision was filtered and
washed with actionitrile (50 m1.)
and water (2 X 50 rrt12) to give
347-
chlore-2-metlry1-4-exo-41-1-quina
zoiin-3-34)-piperidine-2,6-dione
as a white solid (6.5 g, 73%
yield): HPLC: Waters Symmetry
Coy, 59im. 3.9 x 150 mm, 1
nalmin, 240 nm, 3ono
CH,CN/0.1%HaR04, 4.36 min (99.9
30): top: 291-293 C;WIER
(DMSD-da) 6 2.16-2.23 (en, III,
CH71.2.59-2.72 (m, 5H, Cli,,
2CHH), 2.79-2.92 (rn Ill, 01111),
5.29 (dil,5 = 5, 11 Hz, lii,
NCR), 7.53 (dd, 1- 2, 9 Hy, 1H,
Xt). 7.69 (X 1- Hz, Ill, AD, 8.03
(d, 2= OH,, 1H, At), 11.07 (s,
Ill, NH); "(INNER (DIVI80-06)
020.14.23_53, 30.50, 5%65, 19.06,
125,70, 126.91, 128.07, 13930,
11719, 1.56.74, 159.89, 16935,
172.58: WOOS: MIT= 306, 308; Anal
Calcd for ColhuNiChCI: C,
55.00,90,196: N, 13.74; Cl,
11.60. Found: C, 55.24; 1-1,
3.78; N, 13.74; Ch 12.01. 0131 3
7.a.01520-2-METTLYL-4-0X0-4H-01.1
1N4ZOLIN-5-3010-PIPERJOINE24-11TO
NE               To attired
mixture 052-amine-4-bnymobenzow
acid (10g. 9.3 metal) and
imidazole (0.8 g, 11 mmul) in
acetonitriie (20was added acetyl
chloride (0.8 ml., II mmol)at
exim temperate'. The mixture was
stirred at tenni temperature
overnight. To the mixture, ones
added
3-amino-piperidine-2,6-dione
hydrogen chloride (1.5 x 9.3
mmol), imidazolc (1.4 0, 20 rum!)
and triphens1 phosphite (230 ml,,
11 minol) and heated to reflex
for 22 hours. To the migure, was
added wale, (30The suspension was
filtered and washed with water (2
X 50 



ml.), ethyl acetate (2 X 50 ml.),
and water (50 ml,) to give
3-(7-bromo-2-methy1-4-oxn-4H-
quinazolin-3-y1)-piperidin,2"6-di
oixias a white solid (l479%
yield), HPLC., Waters SHomegg Cm,
51nen, 3.9 x all nun, 1 mL/min,
240 me. 20110 CH,CN/0.1% H:R02
18.65 min (989 %); 315-317 C, NMR
(DMSO-X) 0 208-2.22 (m, IH. CHH),
242-2.79 (rn, 51), CM, 2C11H),
2002-9; (m. 1H, CHIA, 538 (dd, J=
6,11 Ile, 11-2, NCH), 7.66 (dd,
5= 2,0 Hz, )li, AD, 744 (d, 3- 2
Hz 211, Ar), 795 0.1, = 8 Hz, DX
AD, 11.05 (5, 100, Nil);NlyIR
(DM140-02)0 20.83, 23.53, 24.02,
30.58,56.67. 119.36, 128.06,
12829, 128.80, 129.67, 14293,
156.69, 160.02, 16933, 172.57;
LCMS: MH = 350, 352; Anal Coled
for Ciaoh:001.4r: C, 18.02; II,
3.45:14, 12,00: Br, 22.82. Fotmd:
C, 47.94; H, 3.17, N, 11.85; Or,
20.65, 532
3-(2-METIDDLy4-0X0-7-TRIFLUOROIYW
ITYL-01-0111NAZOLLN-321(M- 12.
6-01111)NE 0otyl               To
a stirred mixture of
2-amino-40trifluommethyl)benwic
acid (3.0 ga. 1( mrnol) and
imidazole (1.2 g, 18 mmol) in
aceionitrile (30 ml.), was added
acetyl chloride (1.3 mg, 18
mmol) at room temperature. The
mixture was PM.) at room
temperature overnight. To the
mixture, was added
3-arnino-piperidme-2,6-dione
hydrogen chloride (2,4 2,15
mmo1), imidazole (2.2 p.32
retool) and triphenyl phosphite
(4,6 mL, 18 lrural) and heatoi to
reflux for 22 hours. To the
mixture, was added waser (100
mr.). The suspension was filtered
and washed with water (2 x 50
InL), ethyl actlam (2 X sn eel.).
sodium hydrogen carbonate (sat,
50 ml.) and writer (50 mL) to
givo a white solid, which was
dissolved In HMSO (1) net). To
the rot min% was added water (3
mL) to give a suspension. Thz
suspension was filtortal and
washed with IHSSO(2mL) to give a
white solid, The solid was
stirred in water (50 mL) ot 60 C
for 2hours, then at room
lemperature overnighl. The
sospension was tittered and
washed with water (2 X 50 niL) to
gist 3-(2-methy/-4-
coco-7-trifluoromethy1-4H-quinazo
lm-3-y1)-piperidine-2,641ono as a
white solid (1.17g. 24% yield):
HPLC: Waters Symmetry Cue, Spin,
3.9 x 150 mm, 1240 mm, 30/70
CH,C1O/0.1% 1-1.),P0,, 8.14 min
(90.980); nip: 277-279 C,N11/112
(DMSO-dz) 2.18-2.25 8m, III,
C1110, 2.99- 2.74 1n, 511, Ulu
2CHI1), 2.81-2.88 (m, IN. CHEF).
5.34 (dd, 5= 6,11 Hz, IN NCH),
7.80 (dd, I- 2,1 Hz, III, Or),
7.96 (5, IN. Ar), 8.24 (d, Jor
014g. LH, Ar), 11.09 (s, 11-1,
NH); 'CHIMP (HMSOels) 3 20.75,
25.54, 30.57, 56.82, 122.30 (q,
10 =3 Hz), 122.99, 12045 (9, 3p
or273 Ha). 123.74 (q, lc, a 4
Hz), 127.85, [34.22 (9, =32 Hz),
146.84, 156.98, 159.80, 169.24,
172.56; I.CIVIS: 0,04w 340: Anal
Calcd for CisHuNaHanal CI, 53.10;
Hs 2.57; N. 12.39) F. 16.80.
Found: C, 52.25; N, 3.42: N,
12111E0 17.18. 5.33
37-F1.1011R0-4-0X0411-0ZITNAZOLIN
-3-Y1.)-PIPEPJDINE-2.4-010NE  



P                       A mixture
of 2-amino-4-thuarobenzoic acid
(2.5 g, 16 mmol) and (IX (2.0 g,
15 mmol) in rzetonimile (30 mL)
was stirred at room temperannt
for 1.5 hours. To the
stispension, was added
3-aminopiperidine-2,6-dione
hydrogen chloride (2.4 g, 15
mmol) and sadism hydrogen
carbonate (1.6 g, 19 mmol), mud
ths mixture was heated at 50 C
for 21 hours. the suspHision new
cooled to room temperature for 1
hour. The suspension svm filtered
and wash.] with acetonitile (5
mL) and water (2 X 20 niL). The
solid was stirred in methanol (15
rnL) overnight. The suspension
was filtered and washed with
methanol (15 mr.) to give
2-ainino-35-(2,6-
dioxo-pipe4din-3-y1)-4-tluorobonz
amide as an off-white solid (1.9
g, 45% yield).04a418 (HMSO-ds) 5
1.91-1.96 (m. IN, CH/4),
2.04.2.18 (as, III, alti),
2.50-2.56 (m. I H, CH/u5, 2.73-
2.85 (m, 181, CH/]), 4.67-4.76
(at, 11-1, NCH), 6.35 (dl, 3w 2,9
Hs, 114, Ar), 6.48 (dd, 8-2, 12
Hz, IH, Ar), 6.76 (bra, 2H, NHA
7.58 (dcl; 7 o 7,8Hz, OH, Ar),
8.50 (d, J 0Hz, 111,1910, 10.84
11,     N1-1); I5C NM% (1)MSO-dc)
8 24.06, 30.9t, 08_98, 101.30 (4,
Jar = 23 Hz), 101.60 (6,5%., o 22
Hz), 110.60, 130.66 (d, Jcz = 11
11.), )52.16 (d, Jar = 12 Hz).
164.46 (d, Jar o 246 Hz), 167.80,
17230, 172.94.
A solution et
Xamino-N-(2,6-dioso-piperichn-3-y
1)-4-flume-benzamida (0.9 g,3.4
mmol) and trimethyl anhofonnate
(4 mL) and )-toluene sulfonic
acid (Ito mg) was 64  heated n)
160 "C in a mithowave (wen for 15
minutes. Tithe mixture, was added
methanol (10 inL). and the
mixture WAS stirred fault
minutes. The suspension was
filtered and washed with methanol
to give
347-11uoro-4-e80-411-90imisoliti-
3-y1)-piperidine-2,6-5105e as a
white solid (650 erg, 70% yield):
HPLC: Waters Symmetry Co, Sum,
3.9 x 150 met,! mi./min, 240 mn,
30/70 cH0cWo.ivo11,90,, 2.45 min
(96.1%); mp: 296-298.C; IINMR
(OMSO-ds) 5 2.13-2.19 (m, 114,
CHth), 2.63-2.73 (m, 2H, 2CHE),
2.82-2.93 (us, 111. CHIA 5.50
(br, IN, NCH), 7.46 (dl, 7= 5,9
Hz, let, Ar), 7.53 (dd, ), 10 114
11-1, Ar). 8.22 (3d 7 4.9 114 IN,
Ar), 8.42 (5, 1H, Ci), 11.18
(0,111. Nth); be AMR (DMSO-ds) 5
22.45, 30.88,56.4), 112.3 (d,
Se,,4 22 Et), 115_91 th, hr -- 23
Hz), 118.31, 129.32 (d, Js.,w 11
11z), 148_71, 149.65 (d, Jen - 14
lin), 159.00, 165.70 (d, Je.= 252
1-14, 169.76, 172.4:; LCMS: MIS -
276s Anal flied for ColloNJOsIA
C, 56.7); H, 3.66; N, 1527. Found
C, 56.39; H, 3.60,N, 15.16- 534
3- 7-METITY'L-4-09:0-411- UN
ZOLPIPE6-010 Pry -%
S.w,ja: A mixture of
2-anaiao-4-methylhenthm acid (2.0
g, 13 mmul) and CI)I (2.0 g,12
mmol) in acemnitrile (20 nth) was
stirred stream temperature fur
1.5 hours. To the suspension, was
added
3-amino-piperidism-2,6-dione
hydrogen chloride (2.0 8,12 mmol)
and sedhon hydrogen carbonate
(1.3 g, 16 rnmol), and the minim
was heated at 505C for 21 hours.
The suspension was cooled to mum
tempenture for I hour. 'the
suspension vao filtered and
washed with wan, (30 nil-) and
ethyl anchme (20 ml.). the solid
WEs dried in a vacuum oven
overnight ar give
2-amineth-C2.6-dioxo-pipericiin-3
-y1)-4-methyl-benzamide as a
white solid (2.2 g, 09% yield):
'II NAIR (1.)24,80-4) 51.90-1,96
(tn, 111 CH/I), 2.05-2.14 (In,
III, COO/I), 2.18 (s. 3H, C//I),
2.49-2.55 (In, IN, CUR),
2_72-2.84 (m, 11I, CI1R),
4.67-4.75 (m, tat, NCH). 6.36
Odd, Ho, the. Ar), 6.43 (br, 2H,
NKR, Ar), 6.51 (5, 151,NRH). 7.43
(4, I n0 Hs, 1H, Ar), 838 (d. n 8
Its, OH, NH), 10.85 (5, 1)1,57R);
"C NMR (DMSO'd,) 52L05,
24.21.)0.99, 46-97,011,26.
115.74, 116.48, 128.09, 1.11.71,
149.96, 168.54, 172.50, 173.04;
LCMS:18111- 262, 



52- A solution of
2-amino-N-(2,6-dioxo-prperidin-3-
y1)-4-methyl-berthamide
(1.0g,3.Sne,atsljmndthmethyl
orthofonnate (10 mL)ann p-roltume
sultonic acid (250 mg) wso hsated
to 160 in a microwave oven for 30
minutes. The suspension was
fillered and washed with methanol
(20 ml.), sneer (20 mL) and
11.111.01101 (20 mL) to give
3.47-me-thyi-4-exo-411-quinamlin3
,1)-piperidine-2,6-dione as an
off-white solid (880 mg, 05%
yield): 1-1PLC: Waters Symmetry
C,s, 5)un, 5.9 s150 rnm, I mthm
in, 240 em, 20180
CH,C74/0.1%1100., 5.14 min
(97.1%); rnp: 313- 315 C; H NNW
(OMSO-do) 62,11-2.18 (is, 151,
CNN), 2.48 (s,311., CH,),
2.61-2.74 (m, 201,
200/45,2.82-2.92 (m, Jet, CHM,
5.46 (be, IR, NCH), 7.41 (81,5 w
1,8 114 ISO, Ar), 7.53 (5, ith
Ar), 8.03 (d, J = 8 IH, IN, An'),
8.33 (s, III, CE), 11.15 (A I H,
NH); lie NNIR (DMS0A-1,) 521,23,
22.51, 30.91, 56.74,11895,
125.9), 126.74, :28.66, 145.27,
14735,147,59, 159.54, 169.85,
172.44, I.CMS; 8114 = 272; Anal
Salad fur eisHo0450i 4-0.1 ases
C, 61.58; H, 4.87; 114 ,15.39.
Found: C,.4-87; N, 15.15. 5.35
347-ANIENO-2-MITILYL-4-03C0-41.-Q
UINALOT.94-3-VIA-PIPERIDINE2
b-DIONE OCTO               Stipj.
To a slimed ar.ixmnro
af2,aasinao-4-nth'obenreia acid
(5.0 g, 28 mmol) and imidmeole
(2.2 g, 33 mmol) in aceionitrile
(50 al.), was added acetyl chloi
ide (2.3 ml., 33 mmol) room
temperature. The mixture was
stirred at room temperature
overnight. To the mizInre, was
added
3dunino-piGericluie-2,6-dione
hydrogen chloride (4.5 g,28
mmol), imidavole (9.1 gi 60 mmo1)
and hipherryl phosphite (8.7 ml.,
33 mind), and heated to reaux tbr
22 hours. To the mbcture, was
added WO UT (60 mL). The
suspension was altered and washed
with wear (2 X 50 rtiL), ethyl
acetate (2 X 50 ml.), arid water
(50 ml,) to give 302
met1Eyl-I-nitro-Gr3an-4Hguinagoli
n-3-y1)-piperidine-2,6-dione as
an off- white solid (4.8 g, 55%
yield): HYLC; Waters SYmmetlY Cm
San, 3,9 s 150 nun, 1 mLimm, 240
am, 10190 CH3(2151/0.1%Ilig(112
5.69 min (95.4 %);11-1N1v119
(E)21S0.4) 92.15.2.25 (as, 114,
CIIH), 2,59-2.69 (en, 251,
20111), 2.70 (s, 304, CH.),
2.79-2.87 (m, 11I1 CHIT), 4-35
(dd, J v- 6,12 H2, Ill, NCH),
8.20-829 On, 215, Ar), 8.34 (d, I
=2 Hz, 1H, Ar), 11.10 (s,NH); 0C
NMR (111)150-(9) 20.60,
23.53.30.49, 56.85,120.26,
121.511, 124.35, 128.30,147.08,
151.30, 157.61, 159.52,
160.09,172.48; 8,51,1S: 6004 317
A suspension of
392-methy1-7-nitro-4-oxo-111-quim
moli 13-y1)-piperidine2,6-dione
(4.8 g, 13 mmol) and 2034
Pd(OHT/C (log) in cycloheacera
(15 ml.) and 1.229F (60 nil) was
heated in a 125 re oil bath
overnight. Ilie suspension wss
filtered thm a pad of Celiie, and
washed with 12h441 (30 ml.). To
the filtrate, wit, added water
1150 ml.) to give a euspension.
The susgmision was filtered and
washed with water (50 m1.) to
give
3-(7-sardno-2-niethy1-4-ox3-415-
quinazolin-3-y1)-piparidinc-2,64i
one as an off-whim solid (3.07 g,
71% yield): IIPLC: Waters
Symmetry Cis, 5915, 3.9 at 150
man, 1 mLimin, 240 am, 295 grad
95/9 in 5 min (114,51N10.1% 4.08
min (97.3 N) [gurgle was
dissolved in 0.1420&PO4 mg
305-307 'C; '1-1NMR (DMSO-d.)
02.85-2.16 (m, 115 CIGHT 2.53
(5,319914), 2.582.69 (m, 214,
2CHH), 2.75-2.80 (m,     CHIT).
5.10 (dd, 1=6, 11 Ho, 1H, NC/I),
6.11 (beg 219 Ntro, 6.54 (d, 1-2
Hz 1H, Ar), 6.68 (dd, - 2, 8 H7,
101, Ar), 10.93 (s, I id, NH),
11/4. NAIR (DMSO-ds) 8 21.36,
23.43, 30.63, 55.97, 106.12,
109.17, 114.70, 127.28. 148.95,
15442. 151.61,159.85.
169.117,172.67; LCMS: 2151= 287;
Anal Caled foe CHHOT.03: C.
58.74; H, 4.93; N, 1957. rotund
C, 58.60; H.4.83; N, 19.40, 536
3DI0N0-PIPERIDIN-3OXO'S TETYDRO-
TIINAZOL 7--C41U3.- 812
TEItT-0LTYI.VST 



)L>0                 Step I: re a
stirred solution of
M-methyl-2-nitro-benzoic acid
methyl ester (104.5 g, 555.7 mmo0
in acetonitrile (750 me). was
added 04B5 (97.9 A 550.1 mmol).
The mixture was heated to a
gentle reflex with a 200W light
bulb an for 5.5 hours. The
solves' was evaporated, and the
residue vow dissolved in ethyl
acetate (1500 mt.). The solution
was washed with water (2 a 600
mL) and brine (300 mL), dried
over magnesium sulfate, mid
umcentrated to give a brown oil.
To the oil, was addedt-butyl
twthyl ether (300 taL). The
mixture was heated at 50C. for 15
Fr. inures. The mixture u/as
allowed to cool to about 57C over
one hour, then to 45 C, anti Wen
at 20-25 `C, whits blowing
nitrogen with a glow pipethe
overnight The xisTmnsion was
filtered via a Med.m pore-sired
funnel. The solid Was washed with
a premcwled 10C mixed solvent of
heptouthMTBE (1/2 volAml) and
suction dried in hood overnight
to give
4-bromomethy1-2-nitrothenesie
acid methyl wter as an off-white
solid (665. 43% yield). The solid
was used in the next step without
frnther purification.
St_gp, A stirred mixture of
44thomnmethyT2-nitro-benzoic acid
methyl ester (663 g, 241.9
',anal), di-tut-butyl
iminodicarboxylate (52.22g. 242.6
mmol), cesium carbonate (161.50
g, 495.9 mmol), and lithium
iodide (0.62g. 12 =not) in
2-butanone (700 ml.) was heated
no reflun in a 100C oil Sall hut
12 hours while sdrred whit a
mwhanical stirrer. The mixture
won allowed to uoul tit mom
temp-Aware. To the mixture, was
added brine (300 m(.), water (300
mL), and ethyl acetate (60)mL),
and the mixture was stirred for
10 minutes. The suspension %WS
faltered through a pad of Celtic.
Mc tsar layers seem separated,
mal the organic layer was
evaporated to a less volume The
aqueous layer was extracted with
ethyl acetate () 150 mIT. The
combined organic layers were
washed with brine (1 a 500 mi.),
dried over magnesium 'sulfite
while de-colored at the same time
by charcoal at room remperature
with stinting for 30 minutes. The
hlack mixture was filtered
through a pad off:elite, and Inc
filtrate was evaporated as give
4-(di-tertbutoxycarbonylominotmet
lry1)-2-nitrwbenmth acid methyl
ester as a brown oil (96.0 g,
96.794 yield). The product was
used in the next step without
further purification.
SjytpL34 Too slimed brawn
solution of
4.(di-tert-b000xycarhonyiatuuth-m
ethyl)-2- thwo-benzoic acid
nthiltyl ester (95.97 ge 233.3
nthrwl) in methylene chloride
(0)0 ml,), was added
trifluonmeetic acid (33.87 mL,
455.9 mmol). out d ihe mixture
was altered at room tcmptthature
overnight. Sat sodium bicarbonate
(500 mt.) was added to the
solution. and the mixture was
xthred ter 10 minutes. The
organic layer was sepanded" dried
over magnesium sulfate, and
evaporated at give
4-(termb000xyearbonybmtiontmethy1
)-2-nitro-benzoie acid methyl
ealer as a brown oil (64.36g.
Beth crude yield). The product
was used in the next step without
further purification.
Scrod: A mixture of
4-(turiabutoxycarbonyiaminomethyl
)-2-nitumbenecie acid methyl
ester (64.36 0,207-4 mine!),
lithium hydroxide (5.96 0, 248.9
metal) in methanol (5)0 mL) and
water (250 mL) was stirred with a
medunisrl stirrer at room
temperature overnight. The
methanol was evaporated, and to
We aqueous solution, was added I
N HCI (300 ml) funn the 67
precipitate. Ether (350 mi) V.I.9
added, and the mstirred at 0 C
for 2 hours. Nu devired
precipitation was throned. The
mixrure was evaporllwl. To the
mixture, was added WtlIer (500
m1.). The uquHms layer was
extracted with ethyl wax. (5 x
120 nib). The combined organic
layers were separnted, dried over
magesium Pdfate. and concentrated
to give
a-(txirtbutoxycarbonylamino-medll
1)-2-nitro-bennic acid as a brown
oil (56.69 g. 92% yield) The
product was teal in the nod step
without farther purifmaii,1.
A mixture of
4-(tert-hutrocycarbonylamino-meth
yl)-2-nitro-benfoie acid
(56.57,190.9 romp)) in methanol
(250 all) and palladium/curb,'
(5.66g. 10% weight) was
hydrogenated with a Parr-shaker
overnight at 51 psi. Ilie black
mnaure was filtered through a pad
credits, and the filtrexe was
evaporated to give a brown oil,
which was stirred in ether 000
nth) overnight. The ether slurry
was filtered to gjall
2-amino-1-(tcrt-butexwarhonylamin
o-methyl)- benzoic acid as
chasm,, solid (42.0g. 81% yield).
The product was used in di .7
next step without further
purification.                 ar.
J. To a stirred solution of
2-amino-4-(tert-butoxycarbonylami
nomethyl). benzoic acid (24.75 g,
92.94 nine I), imidmole (7.59 0,
111.53 mind) in acetonitrile (300
nil..), was added acetyl chloride
(7.96 mi, 111.53 mmol). mid the
mixture was slimed at room
temperature overnight. To the
mixture, was added
3-amino-piperidine-2.6-dione
hydrogen chloride (15.30g. 92.94
moot), imidavale (12.66g. 185.89
namel) and biphenyl phosphite
(29.2) ml., 111.53 mmol), and the
mbaturn was heated to reflux for
6 how,. The mixture was cooled to
morn temperature and the brown
mixture was filtered. Tlle
filtrate was evaporated arid that
purified by flash column
chromatography (Silica gel,
methanol/methylene chloride
4%196%)3o gist
(3-(2,6-dioxo-pipsidin3-y1)-2-mei
hy1-4-oxo-3,4-dihydro-quinamlin-7
-ylmethylkarkarnie said
tent-butyl ester m light yellow
solid (24.57 g, 66% yield); HPLC,
Waters Symmetry Lis, Spas, 3.9 a
1511 mon, 1 intimin, 240 run,
10190 CNOW0.1% N1104, gad. in
9515 in 5 min, kept 5 min, 5.97
nun (99,7%); mp, 240- 242 "c
IITHMll (TX115041 ll 1.29 (bra,
1H, CH from the BOO group), 1.40
(s. Ott OCR from the BOO group),
2.11-2.19 (tn, 110, Cm-a),
2.564.91 (m, 6H, CI ICH, CHO,
4.26 Id, 1= let; 214, ClakNH).
525 (dd, I ll 5,11 IN IN OH),
7.35-7.99 (a 411, At
rndNHC.2112), 11.02 (5, IN Nif);
1317 MAR (HMSO-4)5 20.97, 23.49,
28.19, 30.10, 53.22,56.48, 78.00,
118.84, 123.99, 125.41, 126.00,
146.93, 147.55, 155.15, 155.81,
16029, 169.5E. 172.61. TOMS MH -
401; Mal Calcd For C2viii,N,00
C., 59.99; II, 6.04; N, 13.99. f
ound, 0,59.71; 14, 5.78;
10.12.15. 



537
3-(7-AMINOMETIM14-METIIYL-4-0X0-a
T-0111NAZOLl71-3-YLIMIPERIDINE-2,
6-DIONE HYDROGEN CRLORIDE
"lllmj:
Too stirred brown solution of
13-(2,6-dioxo-piperidin-3-y1)-2-m
ethyl-koxo-3,4-dihydro-quinazolin
-7-ylmethyll-earNmie acid
art-butyl ester (14.7 g,36.1
mine!) in  methanol (200 na.) and
methylene chlo"de (200 ml), was
added 2MHCI in ether (320 nth),
and the mixture seas stirred
overnight. The solvent was
evapcnied, and dm residue was
stirred in ether (100 ml) for 2
how S. The suspension was
filtered to give
3-(2-aminomethy1-2-methy1-4-oxo-4
11-
quinaznlis.3-yl).piperidine-2,6-d
ione hydrogen chloride as a light
yellow solid (13.2 g, 106% crude
yield). the product was used in
the nest Act, without further
PeAficetism-               .Sj.:
3-(7-Aminomethyl-2-methyl'4-oxc-4
04-quimtrol in-3-yl)-piperidine.
2,6- disco hydro-chloride (1.00
g) was dissolved in water (100
nit). The solution was washed
with ethyl acetate (2 x too nth).
The aqueous Layer was evaporated
to give
5-(7-aminemcd1Y1-2-thethY1-4-0.0-
401-quinualin-3-y1)-piperidine-2,
6-dione hydrogen chloride as an
off-white solid (0.86 or 86%
yield); HPE.C. Waters Xterta KY
18, 5pna, 3.9 x 150 mm, 1 mUmin,
240 ma, Waters LC MM.'. 05095
CH2CW0.1% MCCANN, 6.27 tam
(98.7%), mp, 311-315C: 'HNMIt
(1)MSO-d$ 4 2.1'- 2.24 (an, Itt
CHU). 2.55-2.89 ton, 661, CLICIA,
C)), 4.20 (q, 3-5 H2, 2H,
Are/I2J, 530 (dd, I c. 6, II Hz,
1 FL CH. hiding under the water
pilt), 7.64-8.09 (m,31-1, Art,
872 (bra, 304. CINF4), 10.07
(site, NT), L'C tAAR (DMSO-d3 S
20.88, 22.97, 30.57, 41.69.
56.71, 119.61,125.38, 126.42,
127.25, 141.34. 14536, 156.66,
159.83, 169.25, 172.57. LCMS
14054A 301; Anal Calcd For
(2,51117N403C1+ 1.01120 and + 0.9
TICE C, 46.48; H. 5.17; N, 14.45;
CI, 17.38 Found. C, 46.68: H,
5.15;N, 4.32; Cl, 17.05. 538
3-2.0-0 DIONTI 4-0PIPERED
To a sdiscd mixture of
2-amino-)-methylbenznic said (1.0
g" 20 minol) and imidasolc (1.6
g, 24 mmol)ut acetonitrile (3n
Mt), was added acetyl ehlmide
(1.7 mL, 24 cannot) at ream
temperature. The mixture Was
misted at morn LAnperature
overnight. To the 1711X1.1., woo
added
3-amincepiperidinc-2,6-dione
hydrogen chloride (3.3 g, 30
mmoll, imidazole (3.0 g, 68
motel) and triphenyl phosphite
(6.2 cab' , 20 mirnal) and heated
to refits for 22 hours. To the
mixture, was added water (60
nil). The suspension was filtered
and washed with wain- (2 X 100 



ethyl a:: cutle (2 X 100 sodium
hydrogen earbonate (sat. 100 ml.)
and water (100 mi.) to give a
white solid, which was stirred in
00480 (201nL) at 65 C. The
mixture was polished fihered and
washed with HMSO (10 mL). To the
(tetrate, was added water (100
mL)to gide a supennion. Thc
suspension was filtered and
washed with water (2 X 50 mr..)
to give
3-(2.8-dimethyl-l-oxo-4Bcuinazoli
nziA1)-piperidine-2,6-dieno as a
whale solid (3.2 or 56% HPLC,
Waters Symmetry      Stun, 3.9 x
150 Mal, 1 mUmin, 240 net, 25175
0-1504/0. I % 'APO,. 5.05 min
(99.6 %); mp: 296-298 C; 'H NAIR.
(DMSO-do) a 2.12-224 (m, 11h
CHB). 2.51 (s, 314, CH,),
2.48-2.74 (m. 204, 2C116), 2.66
(s, 360, CM), 2.76-2.91 (m, IN,
CITH), 5.27 (dd, 6,11 Hz, 509,
NCR), 7.38 (t. J = 8 HA IN, Ar),
7.67 (.1..1-'7 Hz, 111, Ar), 7.86
(dd,1 = 0.6, 8 Hz, IH, Ar), 11.02
(s, 1H, NY); Ikt     (DNISO-rid
16.91, 20.91, 23.80,30.60,56.51.
120.23,123.59, 126.05, 134.72,
134.94, 145.25,153.82, 160,71,
169.51, 172.62; Leh/1X 0,01= 286;
Anal Calcd for ContddrCh -1 0.2
(ha C, 62.36; H, 5.37; N, 14.54.
Fotmd, C, 62.21; H. 5.31; N.
14.43.
53982._..YLVORI3-2-31ETRY11-4-0X(
8411-01319.70LIN-3-V1,1-PIPERIDIN
E- 2.6-DIONE                  To
a sdrred mixture
o(2-amino-3-f1uorobenzoic acid
(3.0 s, 19 mmol) and imidazole
(1.6 g, 23 moue) in acetomtrile
(30 mL), was added acetyl
chloride (1.7 ad, 23 mmol) at mom
lemperaturc. The mixture was
stirred at room temperature
overnight. To the mixiorth was
added 3-anaino-piperidinN2,6-dium
hydrogen chloride (32g. 19 mmo1),
imidazole (2.9 g, 43 mmol) and
triplurnyl phusphiM (6.1 ml,, 23
mmol) and herded to reflux 15,22
hours. To the mighty.), was added
water (60 nth). The suspendon was
fikered and washed with water (2
X 50 ml,), ethyl acetate (2 X 50
mL). and wmer (50 nal) to give a
white solid, which was purified
with preparative 11PLC (C18 20/80
CH3CNrHa) to give, white solid.
The odlite SOlid In HM80 (20
nil.) was heagal at 60 C de 30
mime. To the soldion. was added
water (10 ml.). The xurpension
waa cooled to room tentxxi ore.
The suspension was fihored and
washed with ONISO (4 mL) and
water (20 ml") ha give
3-48-flooro-2-mothyld-coto411-qui
nazoim-3-81)-piperidine,2,6-
dione tee while solid (3.11 &
6799 yield): 14110,0: Waters
hyrnmetry5gm,3.9 x 150 'visit
mUmin, 240 ma 20180 ChirCt1/0.1%
}INCL. 4.7 min (99.754); mg, 305
(decomp); ham (nmso-do 02.16-2.23
(m, flu, CHH). 2.43-2.76 (m,
51-1, CIA. 212H1d), 2.79-2.92 (m,
104, (MX), 5.32 (dd.. 1= 6, 11
Hz, 11-1, NCH). 7.46-7.33 (m. 1H,
Ar), 7.67-7.73 ON 114. Az),
7.84-7.94 (m, Ar), 1 I -06 (s,
11-I, NH); 13CINMIC (DMSO-ild 0
20_80,23.67,30.58, 56.71. 120.04
(d, J, = 19 Hz). 121.71 (d. Jo, =
4 Hz), 12231. 126.91 (d,= 8 Hz),
136.04 (d, J,-413, I 55.93 (d,
254 Hz), 155.93, 159.62 (d,= 3
Hz), 169.32, 172.57; 0,0848; MH -
290; Anal Laidd for CLHoNX),F. C,
58.13; 04.4.11; 11, 11.53; F,
6.57. Found: C. 57.87; H, 3.94;
N, 14.35,8,6.91. 5.40
348-CTILOR0-2-11113311YL-4-0X0411
-0IIINAZOLIN-3-31,1-1'IPERILUNE24
-1110NE 



To a stirred mixture of
2-aminod-ehlombenzoic acid (2.2
g, 13 mm01) and imidazole (l.1 g,
16 nano!) in acctonimile (30 mL),
was added acetyl chloride (1.I
mix 16 annol)ni room temperature.
The mixture was stirred at room
temperuure overnight. To the
mixture, war  added
3-amino-piperidine-2,6-dione
hydrogen chloride (2.3 8, 14
mmol), 'enamel (1,9 g, 28 mmol)
and triphenyl phomhite (4.0 nil,
15 mmol) and Invited to reflux
ftm 22 hours. To the mixture, was
added water (60 mL). The
505m.9,9. was filtered and washed
with under (2 X 50 mL), ethyl
acetate (2 X 50 rra..), and water
(50 mL) to given while solid,
which was slatted in methanol (50
ml..) overnight.suspension was
filtered and washed with methanol
(30 nil.) mid water (30 M.) to
girn 3-(8-chloni, 2 methyl
4-mco-4H-nuinarniin-3A1)-piperict
io.e-2,6-dione as a white solid
(1.5 g, 3895 yield): 1-IPLC;
Wait, Symmetry CA, 59m, 3.9 x 150
mm, 1 inUmia, 240 nm, 25/75
CMCN/0.1% H5PO4, 6.50 min (99.6
Yo); nip, 290-292 "C; 'HNMR
(131,480,1,) 92,162-23 (rn, 7H,
CHH), 2.59-2.49 (at, 511, CH3,
2(7010), 2.79-2.871m, 110,
CLI/1). 5.32 (M1,1 - 5, 11 Hz,
111, NC/1), 7.48 (I, J = 11e, 1H,
As), 7.904102 (m, 215. Aso),
11.07 (0, 100, NH); =C NMI(
(15M90-4) 620.60. 23.75,
30.51,56.68, 121.07, 125.00,
126.91, 130,03, 134.69, 143
14,150.14, 159.80, 169.23,
172.51, LCMS, titel. 306, 308;
Anal Calcd for CAHirNrOLCI, C.,
55.09, H, 3.96; N, 13.74; Cl,
1190, Found: (7.54.73; H, 3.96;
N, 13,58; a, 11.03. 5.41
348-BROM. ME 2.6-D101W
111NFRIMINE-     



Br                 To a stirred
mixbire of
2-oniloo-3-bromobenvoic acid (IF
8, 4.6 morn') aud inaidazole
(0.38 g, 5.5 min. ic acetonitrile
(10 mL), was added acetyl
chloride (0.6 mL, 83 mmol) at
room lenterature. The mixture was
stirred at roorn temperature
overnight To the 'Mane, was added
3-amino-pi0e0id000-2.6-dionc
hydrogen chloride (0.76 g, 4.6
mmol), iraidazole (0.7 g, mmol)
and triphonyl phosphite (1.5 mL,
5.6 mmol) mid hunted to reflex
for 22 hours_ To the mixture. was
added water (60 mt.). Th.
suspension was emend and washed
wiih wawr (2 X 50 mi.), ethyl
acetate (2 X 50 m14, and water
(50 mL) to give 3-(0-bron2-methyl
-4-oxo-451-
quinarniirn3-y1)-piperidine-2,6-d
i one as a white solid (0.34 g,
2191 yield): HPLC: Waters
Oyat'oeltyCt,, 511M, 39 x 150 mm,
1 mlimin, 240 tam, 25175
CIFC-N/0.1% H,P0,, 0,47 Finn
((9.0 %); mp, 307409 "C; 'H NAIR
(DMSC9A,) 0 2.16-2.23 (in, OH,
CHEF, 2.50-267 OA 20, 20014),
2.68 (s, 3H, CH)), 2.76-2.92 On,
151, CH/d). 531 Odd. I v 5, 1111A
IIL NCH), 741 (t,1 =0 Hz, 1H,
Ar), 8.04 (ctd, J 42, Hz 1H, Ar),
8.15 (dd., 1 .4 I, RH.Ar), 11.07
(8, 114, NB); 'C. NMI?. (0SO-de0
20.73, 23.85, 30.57, 56.76,
12109, 120.82, 125.80, 127.47,
138.08, 144.23, 156.23, 159.97,
169.29, 172.58; LCMS,v 393, 352;
Anal Cairn for CHHANML,Br, C,
43.02, 51, 3.45; N, 12.00; Br,
22.82. Found: C, 47.74; 14,
333:74, 11.85; Br, 22.42.  S42
3-(8-1IYHROXY-2-METELY1-4-0X0414-
)UTNAZOLIN-3-1,11,1-
11PER11011thE-24.0I0NF, o r oh
To a stirred nisi are of
2-amino-3-hydroxybenthis acid
(2.0 g: 13.1 mmol) and imidazole
(7.0 g, 29.4 mine!) in
aothonitrile (30 mL), wth added
acetyl chloride (2.0 mL, 20.7
mule at mom temperature. The
mixture was stirred at
rounthemperature overnight. To
the mixture, was added
3.amino-piperidine-2,6-dione
hydrogen tthioride (2.2grthnel),
imidathle (2.0 g, 29.4 ninth) and
thiphenyl phosphite (4.11 ml.,
15.7 mmol) and heated to re flux
for 22 hours. To the mixture, was
added water (60 mL) andante MCI
until pH -I. The solvent was
removed iff ramie, To the
residue, was added water (50 mL).
The aqueous layer was extracted
with ethyl acetate (2 X 50 ml").
To the aqueous layer, was added
sodium hydrogen carbonate (1.10)
in pH - 7-8, and the mixture was
stirred at room temperawre to
give. a suslenskul The suzPessIun
was filtered to give
348-hydroxy-2-rmthy1-4-exo-4H-qui
nazolin-3-y11-piperidine-2,6-dion
e as an off-white solid (0.6 g,
16% yield): HPLC: Waters Symmetry
Cr, Spam, 3.9 x 150 ME, I
nth/min, 240 run. 20180
C11)04/0.134 llzPOr 3.03 mth
(99.3 %); mg: 266-268 C; EH
IIIvIR(DMS0.14 6 2,102.22 the,
1H, Cliff), 2.57-2.72 (m, 5H,
(2-14, ?Cliff), 2.7B-2.92 (m,
150, C11/7), 5.25 (ad, I - 5, 11
Hz, Ill, NCII), 7.19 (dd, j - 1,
8 Hz, Ill, Ar), 7.30 Cul 9 8 H.;
OIL/3th, 7.45 (dd. I =, 1,0 HZ,
Ar), 9.65 (5, IlL OR), 11.02 (s,
eli, Ni!); T'CNNa (DM5f)-df) :0
2092, 21.37,30.39. 56.45, 



115.62, 118.51, 121.19, 127.05,
:35.91, 152.34, 153.09, 160.45,
169.52, 172.62; f.CMS: Mid = 288:
Anal Caled the Cullullthr-I I
E120: C, 53.01:00, 4.95;131,
13.76. Found; C. 54.88;4.97:N,
13.77. -4-0X0-8-TRIFLU
111133/1thla (IINAZOLII4
Toe stirred mixture of
2-amino-3-thifluotornothyphenzoic
acid (20 g, 9.8 mmol) and
imithaole (11.8 & 12 mmol) in
acetonithile (2054. was added
acetyl chloride (0.83 ml., 12
mm01)az room temperatuth. The
mixthes was stirred at room
tempethurs overnight. Toter
mixture, was added
3-amincrpiperidinth.2,6.1ione
hydrogen chloride (1.6 g, 9.8
mmOD, imidazutc (1.5 8, 22 mmol)
and triphenyl phosphite (3.1 ioU,
12 retool) and heated at reflux
fur 22 hours. To the mixture, 14
ag added water (60 mL). The
suspension was filtered and
washed with wathr (2 X 50 ml.),
ethyl acetate (2 X 50 mL), sodium
hydrogen carbonate (sat, 5( ml")
and water (50 mL) to give 3 (2
methyl
3-oxo.8-trifluoromethyl-4H-guinaz
ohn-3-ythpiperidine-2,6-dione as
u white solid  (932 g, 10%HPLC:
Waters SymmetrY Cie 51nn, 3.9 a
150 mm, 1 ml.tmin, 240 nra, 35165
CH3CN/0.1%11,1709 7.57 min (992
Volt sop: 351-313NAIR (L1N1SO-dr)
a 2.19-226 WA 11-1, CHB),
2.59-230 (in, 511, 01%, 2CHB),
2.81-2.93 (m, 11, OHM), 5.34
(61,1w 5,11 Re 1H, NCH), 7.64 NI
8 Ha, 1H, Ar), 8.20 (d, J A 8
11.11-1, Ar), 8.31 (d,J=sur, 11L
An), 11.09 ts, 1H, N17): "C
NMR(DMSCI-ds) 8 20.67,
24.05,30.57, 56.84, 121.42 123.52
tq, 16r - 274 11z), 124.77 (4,
Jr.. A 30 Hz3, 12598, 1)024,
132.29 (9 Je4 A 5 11a), 144.20,
156.71, 15968. 169.28, 172.58;
1.0MS: 13111 a 340; Anal Ceded
for 69111Nr093-r 0.3 Htt) 0,1
09-1,01% 0,52.34; 14,3.72; N,
2.45:9. 16.34. Found: C, 52.71;
11, 252: N. 12.31;r, 15.99. 5.44
3-(8-METHYL-4-0X0-4H-OUINAZOLIN-3
-Y1.1-91 RMINE-2.6-DIONE 



tiesp; A mistime of
2-amitto-3-methylbenwie wid 42.1
0, 04 mind) end CD1 11.9 0,12
mmol) in aretonitrile (25 mL)was
stirred at mom temperature for 5
Ileum. To the suspension, was
added
3-aminn-piperidine-2,6-dione
hydrogen chloride (2.) If 14
mtnol), triethylamine (7.2 nIL,
66 mmol) and acetic acid (0 mL,
132 mine!), and thc mixture was
heated to mtilte tbr 16 hours, To
the mixture, vow added water (75
naL) and stirred at room
temperature far 2 hours. The
suspension was filtered and
washed with water (boos.) and
ethyl werate 420 mL) to give 2-am
inoN-(2.6-dioxeypiperidin-3-90-3-
melayLbenzanaide as a white solid
(19 g; 61% yield): ill NM1t
(DMSO-dr) 6 1.92-1.99 (m, IR,
CHB), 2.06 (s. 311, CNN,
2.04-2.14 (ire lIt, CHB),
2,512.56 (as, 111, CH74),
2.73-2.85 (m, 112 (m9), 4.69-4.78
(n, IN, NCH), 6.22 (hiss, 211,
NO), 4.50 (0)- Ho, 111, Ar), 7.10
(cl, .1 - R Hz, 112 Ar), 7.40
(i1, 3 = 8 He, 1E, Ar), 8,47 (d,
2 15i2 1H, NH), 10.83 (s, 114,
NH); LENIN MR- 262.
A stirred solution of
2-amino-N-(26-dioxo-piperietin-3-
y1)-3-methylbenzarnide 40.9 g,
3.4 motel) And trimeihyl
orthofommte (4.5 ml.) and
1i-toluene sulfoni a acid (250
mg) in actitonitrile (20 mla was
heated w reflux for 175ows. To
the miaow% was added trate, (75
tn13) and stirred 1=20 minutes.
The suspension was filten91 and
washed with methanol (20 nile),
water (20 ass.) and eihyi acetate
(20 mL) legion a purple solid.
The solid in NMI, (4 mL) was
heated at 110 rC for 30 minaret.
To the wlution, was added water
(1 mL), and the mixture was
allowed to cool to room
temperature. The suspension was
filtered and washed with water
(30 Ind.) to give
3-(8-me005.l-4-oxo-411-quinazolin
-3-y1)-piperidine-2,6-dione as a
light purple solid (660 mg, 72%
yield). 9-191.4,2 Waters Symmetry
Ces, 5uu5',3.9 N 15131 ml_rmin,
240 nm, 30/70 0EI.CN/0.1% NNW.,
3.07 min (926%); ntit: 290-292
50; NIHR (1)3,130-dr) 5 2,11-2.19
(m, 01-114), 2.56 (s, )11, CHH,
2.62-2.93 (in, 311, elle, CHB),
248 (he, 111, NCH). 7.48(1,3 a 8
Hz, 114 An), 723 (2, 1- R Ha,
111, Ar), 7.99 (d, 4 8 TN I H,
Ar), 838 (s. 111, CR), 11.16 (s.
IH,15B); Nedlt (DMSO-ds) 6 17.01,
22.53, 30.97, 5622.I21.36.
123.79, 126.5 I, 126.86, 135.03;
135.47, 136.39, 145.96, 146.36,
159.97, 169.92, 07222; LCINS:-
272; Anal Csled for CmtIoNt06 C,
61.99: H. 4.83; 5, 1549. Found:
0,61.714 H, 4.68; N, 0540. 73
To a Marred mixture of
2-amino-4,5-dimegmayhwitoic acid
(50 g 25 mmol) and imidowole (2.1
g, 30 mmol) iri acetonitrile (50
mL), was added acetyl. chloride
(2.2 tnL, 30 mmol) at room
temperature The mixture was
stirred at coons temperature
overnight. To the mixture. was
added
1-amino-piperichne-2,6-dione
hydrogen chloride (42 g. 25
natal), imidzaoic (3.8 g, 56
meal) and hipbenyl phosphite (7.3
ml., 28 mmol) and heated to
reflux for 22 hems. The
suspension was filtered mid
washed with acchmittile (50 inL)
and water (2 X 50 nil) to give a
solid. The solid was sirred in
sodium hydrogen carbonate (sat,
50 mL), and water (50 mL) for!
hour. Tbe suspension was filtered
and voished with water (2 X 50
taL) and ethyl acetate (30 mg) to
give
3-(6,7-dimethoicy-2-methyl-4-atog
lii-aninagolin-3-y1)-piperidine-2
,6-dione as a white solid (53 g,
60% yield), 14119,0. Waters
Symmetry Cis, 50m, 3.9 x 150 mm,
1 mlAniu, 240 tun, 20180
CI-5CN/0_1%8290w 3.26 min (99.8
N); nip, 325 "C (decamp); 34NMR
(DMS(./ di)) 2.15-2.19
11-1, 2-56-2.81 (m, 611, CHs,
COO',, CHI s's, 3.55 (5, 38,
(117,), 3.90(5,3% CA',), 5.22
(dd. .1 - 5, 11 Hi, 1H, NUR, 7.09
(s, 111., At), 7.35 (s, ITT. At),
10.99 (s. 111,Ni-1); "C NMR.
(L)P460-d,) 21.12, 23.21, 30.62,
55.63, 55.97, 5638, 104.91,
10731, 11337, 143.09, 148.40,
153.24, 154133. 159.76, 169 61,
172.64; LCMS: MB - 332; Anal
Calcd for CalloNsCli: C, 58.00;
EI, 5.)7,N, 12.60. Found: C.
57.38; II, 5.06; N., 12.77. 0.46
1-j00401CHLORO-2412K11111(444-0X0
-411-1)UINAZOLEV-3-1111.1- \Cri
C'' 



/ _gjtyi                 Toe
stirred mixture of
2-amino-3,5-dichiorobentoic acid
(5.0 g, 24 mmol) and imidazole
(1.9 0, 21 ramol) in aerionitrile
(60 ml.), was added acetyl
chloride (2.020 mien!) at room
temperaturh. The nibmwe was
stirred at room Mmperature
overnight To the mixture, was
added 3-aminu-pi1ei
idine-2,6-dione hydragen chloride
(3.9 g 24 mmol), anidazale (3.5
g, 32 mmol) and hiphanyl
phosphite (6.8 mL, 26 mmol) 3nd
htated tot Shot for 22 hours. The
suspension was filtenal and
washed with acetunitik (30 aiL),
water (2 X 30 agg), and ethyl
acetate (30 mL) to give
346,B-dichloro-2-mathy14-exo-411-
quinaeolia-3-ylypiperidine-2,6-di
one as a white solid (4.65 g, 50%
yield). 11.11,0' Waters Symmetry
Cis, 5ttni, 3.9 x 150 min. 1
mlinun, 240 rim, 40/60
CH3CN/0.124 ILITCL, 4.78 min (100
PO);232240 C; 1141.1R (ITMS0-4)
2.15- 2.22 (rn, Ill, CHI,),
2.55-2.69 (m, 511, CH),
201153.2.71-2,91 (m, 18, CHI-R,
5.33 (dd, 2 = 6, 11  Hz, III,
NCR), 7.96 (WI - 2 Ha, I LI, Ar),
8.15 (6, - 2 FL IH, AO, 11.09 (5,
IA NH); nc wmit (1.41TI50-4)
20.63,23.85, 30,54, 56 92,
122_55,2424, 130 51, 131.72. 114
18, 142.25, 156.80, 159.07,
169.12. 172.53; LCMS. NCI g
340.342; Anal Cake/ for
Collni430-02: C, 49.43:36,3,26;
N, 12.35; CI, 20,84. Found: C,
49,21; H, 3.11, O., 12,30; CI,
1941 5.47
342-MET11Y1-441X0-411-BEN70141101
TNALOLIN-3-YLERIDDIT- 2.6-DIONF
To a stirred mixture of
3-amine-2-naphdiohe atid (5.4 g,
29 mmol) and imidaosle (2 g, 29
mmol) newnitrile (60 In4), was
added acetyl chlorida (2-1,, 70
mmol) at .om tonwiratuo. The
mbdwe was sacred at room
tempt-raring overnight. To the
mixture, was added 3-
amino-piperidino2.6-chone
hydrogen chloride (4 g, 25
mans!), inuclazole (L47 g, 54
mmol) imd Inphenyl phosphite (7.1
InL. 27 nnuol) and heated to
reflux for 22 hours. The
suspension was filtered and
washed with acetonitrile (30 mL),
water (IX 30 nil), and ethyl
acetate (30 mL) to goo
3-(2-rnethy1-4-oxo-4H-benzo[g]qui
n.0 lin-3-y1)-piperidinv2,64hone
as cynic white solid (6.3 g, 791%
yield): IIPTC: Waren Symmcny Co,
loom, 7.9 x 150 mm, 0 raidmin,
240 am, 30/70 CH3CNO.11411404,
4,59 min (90.71%); mg: 30722
(decamp); INMAN (DMSO-do) 6
2.17,2.26 lin, 1H, CH//),
2.60-2.94 (m,CU,, CHH), 5.29 (dd,
1= 5, 11 Ilz, HI, NCB), 7_55-7.60
On, HI, AO, 7.64-7,69 (m, 111,
AO, 8.09 (d, 3g 8 Hz, III, AO,
8.18-820 (irt, 211, Ar), 8.75
(5,11t, Ar), 



11.06 (s, III, NH);NOIR
(DIVISO4s)6 21.10, 23.60,30.71,
56,45, 119.52, 123.06, 126.25,
12747, 1.27.77, 128.50, 129.24,
129.53, 136.26, 14210, 153.87,
160.97, 369.70,172.60; LCMS: MU -
322; Anal Caloi for eignior,o, +
0.1 36,0: C, 66.91; H. 4.74: N,
13.00. Found: C, 66,75; 71, 4.76;
N, 1295. 5.48..ItTS 5.48.1
TINFix. Inhibition Assav in
PIVIBC                Peripheral
blood mononuclear cells (PISMO)
from normal donors are obtained
by Pica Hypaque (Phannacia,
Piscataway, NI, USA) deasigi
centrifugation. Cells are
cultured in RPNII 610 (Life
Technologic.. Grand Island, NY,
USA) supplemented with
10%API-human serum (Gemini
Biokoducts, Woodland, CA, USA), 2
mk L-glutamine, 1110 Ilrml
penicillin, and 100 gem!
strtBIOnypin (Lite Techn010MeM
PBMC (2xMBM are plated in 96-well
nancttom costar tissue
cultureplaten (Coming, NY, LISA)
in triplicate. Colts are
stimulated with 475 (from
Salmonella aborrns equi, Sigma
ratio. L-I887, St Laois, MO, USA)
at 1 nWm1 final in the absence or
presence or COM pounds. Compounds
provided herein are dissolved in
DMS0 (Sigma) and further
dilutions are done in culture
medium immodiately before use.
The final HMSO concentration in
all assays can be  about 0.25%.
Compounds are added to cella 1
hour before TI'S stimulation.
Cells are then incubated for
18-20 hours at 37% in 5% CO, and
supernabmts ait then collected,
diluted with culture medium and
assayed for Th'Pa levels by ELISA
(Endogen, GOtitOn, MA, USA) IGsfs
are calculmed using non-Imear
regression. signmidal
dose-response, constraining the
toP to 100% and bottom to 11%,
allowing variable slope (GraphPad
Prism v102). 5.48.2 IL-2 and
MILY83a Production by T Celts
PBMC are depleted of adherent
monocytes by placing lx 10' PIYMC
in 10 ml complete medium
(RPM-11640 supplemented with
10%1PM-inactivated fetal bovine
sewn, 2 mhfl 1-glutamine, 100
1.11m1 penicillin, and 100 pgiml
smemomyein) per 10 ens tissue
militia, dish, in 375C, 5 % CO,
incubator for 30-60 minutes. The
dish is rinsed with medium in
re:nove all non-adherent PRIVIC.
T cells are purified by negative
selection using the collowinp
antibody (Pharmingen) and
Dynabead (Dynal) mixture for
every lx 10' non-adherent PBMC:
0.1 ml Sheep anti-mouse IgG
beads, 15 planti-CD16, 19 pl
aati-CU33, 1591 anti-CD56, 0.23
ml anti-CDI5 beads, 023 ml
anti-ISLA class II heads, and 06
gal anti-61014 heads. The cells
and bead/antibody mixture is
mailed end-over-end for 30-60
minutes at .,PC. Purified T .11s
are removed from bents using a
Dynal magnet Typical yield is
>AGM 50%-f cells, 87-9504 CDr by
flow cytometry.
Tissue cultism 96-well
tlat-botTam plates are coated
with an6-CD3 antibody OLD at 5
ifs,aml in PBS, 100 pi per well,
incubated at 355C for 3-6 hours,
then washed four times with
"odium IOC pliwell just before T
cells are added. Compounds are
diluted 10 20 times of Final in a
round bonom tiasim culture
96-well plate. Final conxntranoas
are about 10 pOet to about
0.00064 p04. A 10 rnM stock of
compounds provided herein is
dibited 1g 0 in complete for the
fine 20x dilution of 200 p04 in 2
%DMSO and serially diltrted 1:5
into 2% DMSO. Compound is added
at 10 al per 200 pi culture, to
give a final D0450 concentration
of 0.1 %. Cultures are inaubated
at 378C, 5 04 COs for 2-3 days,
and supernatants analyned for
IL-2 and MOP-3m by RICA (R&D
Systems). IL-2 and NIIP-3a levels
am nennaliyed come amount
produced in the presence of an
amount of a compound provided
herein, and EC-5es calculated
using non-linear reWessmni
sinnoidal dose-response,
constraining the top to 100% and
bonne to 0 54, allowing variable
elope (GraphPad Prism v3.02). 



5.4858 Cell Proliferation issue
Cell lines Namalwa, MITTZ-5, and
07-7 are obtained from dm
Deutsche Sammlung von
Mikroorganismen und IcIlkulturen
Gmbll (Braunashweig, Germany).
The ea line KG-1 is Obtained
-16,m doe American TYPe Culture
Collection (Manassas, VA, USA).
Cell pmliferation indicated by
581-thymidine incorporation is
measured in all tell lines as
follows.                 Cells
ate plated in 96-well plains at
6000 cells per well in media. The
cells arc prevented with
compounds at about 100, 10, 1,
0.1.0.0], 0501, 0.01101 and 0 684
in a final connenisAion cif about
025 %CMS() in triplicate at 37C
in a humidified incubators] 5%
COs for  72 bows. One nucrocage
onlithyrnidine (Amersham) is then
added to each wall, and cells are
incubated spin ai 37C in a
humidified incubmir at 5 %CO, for
6 hours. The cells are harvested
onto Ilnifilter GFiC filter
plates (Perkin Lamer) using a
cell harvester ('lcinlec). euxl
tie plates kre atiessnid io dry
overnight Microscint 20 (Packard)
(25 plAvell) is added, and plates
are analyzed in TepCount NXT
(Packard), Each well is !Daunted
for one minute. Porecnt
inhibition of cell proliferation
is calculated by maiming all
triplicates and normalising to
the DMS0 control (0 %
inhibition). Each compound is
tested in eich cell line in three
separate experimonw. Final 1Csos
are calculated using non-linear
regression, sigmoidal
dose-response, constraining the
top to 100 VD and bottom to 0 gh;
allowing variable slope.
(GraphPad Prism v3.02). 3,41.4
immanonrecinitathin and
Iminumblut
Namalwa cells are treated with
DMSO or an amount of a compound
provided herein for I hour, thm
stimulated with 10 titml of E po
(R&D Systems) for 30 mimics. Cell
lysates arc prepared end either
immimoprecipitated with Epo
receptor Ab or separated
immediately by SOS-PAGE.
Immunublots aro probed with Akt,
phospo-Akr (Ser473 or Thr308),
plinspho-Gahl (Y627), Gab1,1RS2,
actin and IRE- Abs and mutlys.1
on a Storm 860 Imager using
ImageQuant so Risme (Molecular
Dynamics), 5.01.5 Ccli Cycle
Cells are treated with DNISO or
an amount of a inimpound provided
herein overnight. Propidium
iodide staining for cell cycle is
performed using CycleTBST PLUS
(Flocton Dickinson) according to
manufacturer's imamoh Following
staining, eels are maimed by a
FACSCalibm flow cytometer 'wing
ModFit Dr software (Pecloir
Dickinson). 141.6 _pggaggAnalysis
Cells are treldLli with OMMJ or
an amount of a compound provided
herein M various rims palms, then
washed with annexin-V wash huger
(B)) Biosciences). Cella arc
incubated wiih an annals-V
binding protein mad propidium
iodide (BD Biosciences) for I 0
minutes. Samples an analyzed
using flow cyinmetry. 5.48.7 L
if_ aarwe Mc.
Namakwa cells are transfected
with 4 mg of API -Inciferase
(Stratagmc) per Inn' cells and 3
ml Lipofectamine 2000 (Invitromn)
reagent according to
manufacturer's instructio.. Six
boors paz-nansfection, cells are
masted with DINSO or an amount of
a compound provided herein.
Lucite:am activity is amayed
using luciferase lysis buffer and
substrate (Promega) and measured
using a luminmneter flamer
Designs). 5.48.1
Aeli-Proligrafian Assay 



Ppycells axe seeded to 96-well
plate with 50uVwell in 1045FBE
FtPMT (oil Cilutionino 5910
locc-SUiP) for ovemigbd The
following cells are used:
Colorectal cancer cell: Colo 2015
3200celloiwelli positive control
irinotean Pancreatic cancer cell:
092,C-3 1200cellslwell; positive
control gemcitabine Prostate
mincer cell: PC3 1200cells/well;
positive control docemzel Breast
cancer cell: MDA-M19-211
2400eellsiwell; positive control
paclioaxel                 Day 2:
The compounds are serially
diluted from 0.0000 idunolOpm (or
0.000001-11104) with 50 p1/well
(of 2x) and addpi lathe plates in
duplicate with relative positive
control The plittp( were then
incubated at 37r for 72 hours.
The msults >we dnected by
Cellfiter Glo method. 100 pl
Avell of Canter GM reagent is
added to the plates and incubated
the 10 minutes at room
temperance. and then analyzed on
the Top Coum reader. The IC. of
coal compound in Typically base4
on the result of two trove:.
individually experiments. 5.49
TN151.174111.031T1ON
Abilities of certain uompounds
for inhibiting TAM( were
determined using procedures
substimtially similar to those
described in Section 5.4/1.1,
above.                 The tested
compounds included:
3-(7-amino-2enethyl-4-oxo-418-yui
nnzohri-3-yl)- pioeridino2,6-
dime;
3-(2,7-ilimetiod-4.oxo-41-1-qui00
00lin-3-yp-piperidine-24-dione;
3-12.8-
dimethy1-4-oso-04-quinazolin-3-y1
)-piperidine-2,6-dione;
3-(6.7-dimetboxy-2-methy1-4-oxn-P
equinazoliii-3-31)-pipendine-2,6-
dione:
3-(7-11aoro-2-merh)5d4-coo-41-1-q
uinapclin4-51)-piperidine
2,6-dlonei
3-(7-ehloro-2-methyl-4-oxo-411-qu
inazoiin-3-yl)piperidine.2,64ione
; 347-bromo-2-
methYl'hoics-ddl-clithoYolio-3-Y1
)-Pkicendine-2,6oliorPi
3-(B-bromo-2-methy1-4-oxo-4Nquimo
ohn-3-yl)-piperidine-2,6-dione;
3-(R-hydroxy-2-methyl-4doico-41-l
einimtadin-3-y1)-
pipne-2,6-dzone;
3-(2-unilip14-oxo-Sdrifluoromethy
l-411-quinazolin-5-5(15.pipericli
ne-2,6-       heplimoic acid
[3-(2,6-chonopiperidin-5-91)-2-me
thyl-4-oxo
3,4-dficydroiquinseolin-6-
ylracthyTamide;
cyclopropanecarboxy lie acid
p-(2,6-clioxo-piperidin-3-y1)-2-m
ethyl-4-oxo-3,4-
dihydro-quinazolin-6-yitnethyp-am
ide;
2-(4-chloro-phenylPle9[3-(2.6-dio
xo-piperidin-5-91)-2-
methyl-4-oso-3,69dihydroquinazoli
n-6-ylmeihyp-acetanede;
14.3-(2,6-dioxppiperidin-1-91)-2-
meithyl4-oxo-361-dihydroiquinazol
im6-91ma.hyll-3-herylmrem
1-(4chlem-pheny0-3-[3-(2,6-
dioxo-pipmidin-3-90-2-mcithyl4-ox
o-3,1-dihydm-quinazolin-6-5slmeth
yli-urea;
113-(2,6-dioxopiperidin-3-y1)-2-m
e.hyd4-oxo-),4-dihydro-quinazolin
-6-yfinechyl]-3-mitolyl-urem
1-(3-(2.6-dioxopiperidin-3-y1)-2-
methyl4-oxo-3,4-dihydroiquin000li
n-6-ylmallyq-3-(4-trifluoromerhox
y-phenyl)-
urmcdro-qumazolin-6-ylmellpp-4-
trifluorometthylisulfanyl-bounimi
de: I (3 chloro-1
methyl-pheny1)-3-P-(2.6-dioxo-pip
eridin-3-y1)-
.7.-methyl-4-oxo-3,4-dihydro-quin
azolni-6-ylmethyp-umac
4-chloro-N-P-(2,6-diono-pipmidin-
3-91)-
2-mishyl-4-oxo-3,4-dihydro-quinaz
olin-6-ylinethyli-besizamide;
N-[3-(2,6-diopo-piperidin-3-91)-2
-
meiliplel-m"93,4-dihydm-quinionli
ployltnethyl]-3-trifluoromethyl-b
ennmide;N-134.2,6-diaxo.
piperidin-3-y1)-2-methyl-e-oxo-3,
4-dihydrooxiinazolin-6-ylmethyll-
1-Xilluommetheery-benzamide;
3,4-dichloro-N-[3-(2,6xlioxo-pipe
ridin 3 yl) 2
me484-4-uxo-3,4-dihydro-guinazoli
n-5-ylmethy]ibenzamide; and
N4342,6-dioxo-piperidin-5-y1)-2-m
etby1-4-oxo-3,4-dihydrorquinawlin
-6-
ylmethylidistrifItionunethyl-bdro
omidc. From the tests, it was
determined that TC,,, values cube
tested compounds were in the
range of 0.01 to 25 pert 



5.50 18-2 PRODUCTION
Abilities of mmin compounds for
stimulating the production of
11-2 were determined using
procedures substantially similar
to theme described in Section
5.482, above.
Thetested compounds include&
3-(6-aminc-2-methyl-4-oxo-OH-quin
erolin-3,1)- piporidinc-2,6-di.c;
347-nmino-2-metity1-4-oxo-4H-quir
eaolin-3-y1)-piperidine-2.6-dione
: 3(7-
fluom-2-methy1-4-exo-4H-guinazoli
n-3-y1)-piperidine-2,6-diung;
347-chloro-2-methyl-4-oxo-4Hqtdza
zoiir43-yl)-piperidine-2,64ionc;
3-(7-bromo-2-methyl-4-oxe-41-1-qu
inazolin-3-y1)-piperidine.
2,6-dicer;
3-(6-hydroxy-2-methy1-4-taxe-4H-g
uinaregia-3-y1)-piperidins-2,4hdi
onc; I
43{2,6-diodepiperidin-3-y1)-2-met
hy1-4-oatc,3,44thydrorguirsadolin
-E-gbnoihyl)-3-haryhurea; and
143-12,6-
dioxo-piperidin-3-y13-27nethyl-4-
oxo-3,4-dihydrorquincxolir76-yErn
ethyll-3-(4
-trifluoromethoxypheny1)-urea.
From the tests, it was determined
that EC5, values of the tested
compounds were in the mete of 04
to 3.5 tiM. 5.51 CELE.
PROLIFERATION
Abilities of certain oompounds
fur inhibiting pnaliferatian of
Namalwa AG4 cells were determined
using procoduras substantially
similar to those described in
Seeiiun 5 48.3, above..
The tested compounds included:
3-(6-arnino-2-methy14-oxe4H-guina
zolith3-yl)-
pipericiine-2,6-dione;
3-(7-amino-2-methyl-4-woh4H-guina
volth-3-yd.spiperidine-2,6-dione;
3-(7fiuoro-2-methyl-4-oxo-411-cp,
isarolio-3-yl)-piperidine.2,6-dio
ne;
3-(7-chloro-2-methyl-s-oeu-441-
quinanalin-3-3t1)-piperidine-2,6-
dione; 3-(7 bromo 2
methy44-uxce4H-quineroiin-311)-pm
eridine2,6-dione; heptanoic acid
13-(2,6-dioxo-piporidin-3-y11-2-i
nethyd-1-oaco-3,4-dihydro-quinazo
lin-6- Ylmethyll-arnids;
2-(4-ehlow-elhowlyN1342,6-dioxo-p
iperidin-3-y172-methyl-4-oxo-3,4-
dihydroguinarnlin-6-ylmethylirace
tamide;
1X3-(2,6-dioxo-pipsuidin-3-y1)-2-
methy14-eren-3,4-dihydroguinazoli
n-6-ylmethyl]-3-hexyl-urea;
1-(4-chlororphend0-3-43-(2,6-diox
o-piperidin-3-y1)-2-methyl4-oxo-3
,4-diliydrorguinaralin-6-ylmethyl
l-urea; [3 (2,6 diode piperidin 3
yl)
2-methy1-4-oxu3,4-dihydro-quinazo
lin-6-ylmethy13-3-m-tolylearea;
1-[3-(2,6-dioen-piperidin-3-y1)-2
-methyl-4.0xo-3,4-dibydrorquinawl
in-6-ylmethyl)-3-(44ritluorometho
xy-phenyl)-urea;
14-1.3-(2,6-dioxo-piperidin-3-y11
-2-meohyl-4-oxo-3,4-dihydro-guina
zolin-6-yknethyl]-4-trifltioromet
byl-sulfanyt-heneamide.
1-(3-ehloro-ormedaylchenyl)-313-(
2,6-dioxotiperidin-3-34)-27nethyl
.4-oxo-3,4-dihydroquiPaonlin-6-yl
methyl]rurea;
tx[3-(2,6-choxo-piperidin 3-y1) 2
methyl-l-oxo-7,4-clihydroquinazol
in-6-yimethy1]-3-trifluoromethyl-
bmsesmido,
Nr[3(2,6-dioxp-piperidin-3-y1)-2-
methyl-4-
oxe-3,4-dihydne-quinareolin-6-ylm
ethyll-4-tifluoromedicxy-beraamid
e; 3,4-dichloro-N-P17,6-
dioxo-piperidin 3 yI)-2
methy1-4-oxo-3,4-dihydm-quinazoli
n-5-ylmethyllsbenminide; and 79
(2,6_d
ioxotiperidin-3w1)-2-rnethylA Aim
-3,4 Aiihydroem
inwolin-Aylniethyli-4-triflisoroi
ncibye bensamide. From the tests,
it was determined that IC50
values of the tested compounds
wae in the range of 0.01 to 15
nM-                 The
embodiments of the invention
descriial abase are Intended robe
morely exemplary, and these
skilled in the art will
recognize, ur will be able to
ascertain using no mane than
routine experimentation, numerous
equivalents of specific
compounds, manwials, and
procedures. All such Amivalents
are considers,' so be within the
scope of Mc invention and are
encompassed by the appended
claims.                 All of
the patents, patent applications
and publicarions referred to
herein are incorporaAd herein in
theirentiredeo Citation or
identification story reference in
this application is not an
admission that such reforence is
available as prior net to this
invention. Ties full scope of the
invention is better understood
with reference to the appended
;Pains.  CLAIMS What is c 



A compound of formula (1): RnR'
Rn(1), or a pharmaceutically
accupicdrIc salt, solvate, or
stereoisenur thereof, wherein B.'
is hYdMgelin each of Ra,123, and
RI is independcnily, hydrogen;
halo; {Cli2).01-1; (Cre)alkyl,
optionally substituted with one
or more halo; (CgCr)alkoxy,
optionally substituted said
('rarer more halo; or
-(CH)"1411}2', wherein 11 is
hYdrOgeni ret-Cgalkyl, optionally
substituted with one or more
halo; 4CHe)0-(6 to 10 membered
aryl); -CIOHCII2).-(6 to 10
membered aryl) or -C(0)-(CHe),(6
to 10 membered heteroary1),
wherein the aryl or heteroary1 is
optionally substituted with one
or more of halo: -SCF3;
(Creci)alkyl, said alkyl itself
optionally substimied with one or
more halo; or (C,-Cgallcmcy, said
arroxy itself optionally
substituted with one or more
halo: -C(0)-(C"-Ce)alkyl, wherein
tho alkyl is optionally
substitutal with one or more
halo;
-CeDglerleln-Cee-Cie-eyoloalkyl);



-C(0)-(C11e)rNlIbr, wherein re
and A' are each independently:
hydrogen; (CCs)alkyl, optionally
substituted with one or mare
halo; (C;-Cg)alkoxy, optionally
substituted with one or more
halo; or 6 to 10 membered aryl,
optionally substituted with one
or mote of hale; (Ca-Cr)allcyl,
hunt' optionally .bstineted with
one or more halo; or
(Crer)a)koxy, itself optionally
substituted with one or more
halo; -C(0)-(CIde),0(C,C6)alkyl;
Cr -C(0)-(C1-12).-04C142).,-(6 to
10 membered aryl); or Ion of
RI-R0 together cam lbrm a 5 or 6
membered ring, optionally
substituted with one or more of:
halo; (Ci-Csjalkyl, optionally
substituted with one or mom halo;
and (Cres)a1koxy, optionally
substinged with otter more halo;
hydrogen; (COMPEL phenyl; -0-(C;
es)alkyl: or (c,-COalkyl,
optionally mbstituted with one or
more halo; le is; bylmmen; or
(C,Cs)alkod, optionally
substituted with one or more
halo; and II is 00, or 2. 



A compound of claim 1, having a
stria:M.0f frimInda OD: (II), or
a pharmaceutically mountable
salt, solvate, or slinkoisomer
thereof, wherein: IM is hydrogen;
halo; -(CH,)0011; (Ci-Cs)alkyl,
optionally substituted with one
or more halo; (Cr - Cs)alkoxy,
optionally substituted with one
or more halo; or -(erirk.N111e,
which n R8 is: hydrogen;
(Crekalkyl, optionally suboituted
with one or mord halo: to 10
membered aryl); -CS ONC142).46 to
10 membered atyl) or
-C(0)-(CE12),-(6 to In membered
heteroary1), wl,rcin the aryl or
heteroaryl is optionally
substituted with one or more ofi
halo; -SCF3; (Mwew)alltyL itself
optionally substional with one or
more halo; or (C1-Cu)alkoxy,
itself optionally sainthood with
ono or roam bolo,
-C(0)-(M-Cd)alkyl, wherein the
alkyl is OptialMily substituted
with one or morn halo;
-C(0)-(012%-(C3-Clo-cyclonlkyl);
-2(0)-(C2-10"-NleRd, wherein RS
and learn each independently, 



hydrogen; (C,rCs)alloyl,
optionally substituted wilt;
oaces sore halo; SC,-estallroxy,
optionally substituted with one
or more halo; or 60 10 romnlered
aryl, optionally substituted with
onset more of halo; (C,-Cr)alkyl,
itself optionnny substituted with
one or more hale, or (M-Walkory,
hself optionally substituted with
one or more halo;
terf2-(CH2).-0-SCI-CotalkYl; Or
-C(0)-(CF12)"-0-(C112),(6 to 10
memberml aryl); lit iv hydrogen,
4C112),PH; phenyl; -0-(Cr
-COallcyl; or (C,-Cs)alkyl,
optionally substituted with one
or more halo; K' is: hydomen; or
(M-Q)alkyl, optionally
substituted trial are or more
halo; and n is 0, I, or 2. 12  3.
The compd of claim 2, having a
structure of formula (III): gio 



o 0 or a pharmaceutically
acceptable salt, solvate, or
stervoisomer thxn.of, wherein:
R." is: hydrogen; halo;
-(042)"OH; (CoCo)alkyl,
optionally substituted with one
or more halo; or (Ch-C,i)alkoxy,
optionally substituted with one
or more hale; Ru is: hydrogen;
-(CH31i01-1; phenyl;
-0-(C,(36Dalkyl; OT(C,-Co)plkyl,
optionally substituted with one
or more halo; k is: hydruggw, or
(CL-Cdalkyl, optionally
substituted with one or more
halo; and n is (I, 1, or 2. 4.
Tho compound of olairn 3. wberchl
RI' is a halogen, methyl, or
hydroxyl.       Thc oompoutIld of
claim 3, wherein RI] is hydrogen
or methyl h.The compound or claim
3, wherein RI' is hydrogen or
methyl. The compound of claim 3,
which is:  urn pharmaceutically
acooptable salt, solvate, or
Steltli40111r thereof. B.The
compound oi claim 2 having a
structure or fonnula (TV):
"-PIL)-13 (IV). 



or a ithannaceutically acceptable
salt, solvate, or steremsomm-
thereof, wherein: Re is:
hydrogen; (C4-COarky4 optionally
substituted with oar or more
halo; -(CH4.,46 to IC membered
and); -4(0)4C14,),,-(6 to 10
membered imr1) 4:(0)-(CH2),-(6 to
10 membered heimmary1), whemin
the aryl Cr het:emeryi is
optionally substituted with one
or more of: halo; -Sop;
(Ct-Cr)alkyl, itself optionaliy
auhatinaled with one or more
halo; or (CI-Cr)alknay, itself
optionally substituted with one
remove halm -4(0)-(C,COallcyl,
wherein the allc41 is optionally
sidistiimml with one or mom halo;
-0.0)4C14,444:3-CL:reyoloa1441);
42404144-41.-NR414, wherein Re
and 44 me each independently:
hydrogen; (C,-Craalkyl.
optionally subsaitmed with one or
more halo: (01re0)alkoxy,
optionally substituted wiih one
or more halo; or 610 10 rnembenid
aryl, optionally substitutml with
one or more of halo; (CmCrjalkyl,
itself optionally substituted
with me or norelmln; Cs
(CmCr)alkory, imdr optionally
substinated with one or more
halo; 



Cre94C444.-0-(CmCi)alkyl; or
C(0)4CH2).40-(001.1"-(4 to 10
membered aryl); K it: hydrogen;
-(C112)"011; phenyl,
-0-(C,C4alkyl; or (CE.Cthalkyl,
optionally mbar tuted with one or
more halo; R14 is: hydrogen; or
(creoaikvi, optionally subs-anted
with ong or more halo; and nis0,
t,or2. 9.The compound of claim I,
wherein Re is hydrogen. 10The
compound of claim 8, whemin Ro is
-C(0)4C4c4allcarl. It.The
compound of claim 8, wherein Re
is -0(0)-phenyl, optionally
substituted with one or more of
methyl, halo, and (C-Cs)alkyl.
12.The cormnund of claim 8, which
is: or a pharmaceutically
acceptable salt, solvate. or
sterx,isomer thereof. 13A
compound uf claim 1 haying a
structure of formula 01).. Of),
or a pharmaceutically acceptable
salt, solvate, or stereuisomer
thereof, wherein: 



Rif is : hydrogen; halo;
4C1-12.)"()H; (C,C.Oalkyl,
optionally substituted with one
or more halo; (Cy, C4alkoxy,
optionally substituted with one
or mom halo; or -(012),,a wherein
111 is: hydrogen;  (Cr-Cs)attcyl,
optionally substituted with one
or more halo; -(CH2),(6 to 10
membered ar111; -C(0)-(CHi)"-(6
to 10 membered aryl) or
-C(0)-(C1{2),-(6 to 10 membered
heteroary1), whemin dm aryl or
heteroaryl is optionally
substituted with one or more of:
halo; -SC11,; (Ci-Cs)alkyl,
itself optionally substituted
with one or more halo; or
(0,-Cs)atkory, itself optionally
substitulnd with one- or more
halo: wfiffein the alkyl is
opfionally substituted with one
or more hale;
-C(0)-(C132.),-NRiftl, wherein le
and It are each independently:
hydrogen; 



(Cres)alkyl, optimally
substituted with one or more
halo; (Ci-Cs)alkoxy, optionally
substituted will, one or mom
halo; or 6 to 10 membered aryl.
optionlly subStitUtel with one or
inure of: lab; lerecialkyl,
its:1r optionally substruted with
one or More halo; or
(CuCi)alkoxy, tell optionally
substituted with one or more
halo;
-C40)-(C141),-04CoCi/a11131; or
-C(0)-(C112),0-(C112).-lf to IC
membered arYD; R" in hydrogen;
-(Clis)"01-1, phenyl -OTC,
Walley!: or (Cr-Cs)allryl,
optionally substituted with cue
or more halo; RI1 is: hydmgen; or
(CFCs)say', optionally
substituted with one or more
halo: end n is 0,I, or 2. 14.'fhe
compound or claiin 13. wherein
le' so halogen or methyl. 13The
compound of claim 13. wherein Ot
is -(C1-12)"141-11t1 16. The
compound of claim 15, wherein R1
is hydrogen or
-C(0)-0-(Ci-Crialkyl. 17. The
compound onclaim 13, wherein le'
is hydrogen or methyl. 18. The
compound of claim 13, wherein
11." is hydrogen or methyl. 



19The compound of claim 13, which
is: o II 0 ri=y.-oCINj"-
14,1-Q4bl o or a pharmaceutically
occupiable salt, solvate, or
stereoisonar thoreof. 20.A
compound of oloim I having a
structure of fonnula 01):  or a
pharmaceutically acceptable salt
solvate, or steneoisomer thereof.
wherein: R is: hydrogen; halo;
-(CHIW.H.: (ei-C6)alkyl,
optionally substituted aith one
or mom halm (C.,- C4alkoxy,
optionally substitutal with one
or more halo; or wherein R is:
hydrogen; 



(Ct-COalkYli opl ion ally
substauted with one or more halo;
to 10 membered aryl);
-C(0)-(elly),(6 to 10 membered
aryl) m -C(0)-(C112),(6 10 10
membered hcieroaryI), wherein the
aryl or heloroaryl is optionally
subsnmted with one or more of:
halo; -ICE3i (CoCigallsyl, itself
al:tonally substituted will One
Or mom halo; or (CFCs/al:VMS);
itself optionally substituted
with one or more halo:
-C(o)-(C,-CololkYl, wherein thc
alkyl is optionally substituted
with one or more halo;
-C(0)-(01-12).-(C,-Cmaycloalicyl)
; -C(0)-(0112),,NR"le, wherein r
and R are each independently:
hydrogen, (C,-C,)allsyl,
optionally substituted with boor
more halo; (Ct-C,)alkoxy,
optionally substituted with one
or more halo; or  6 to 10
membered roil, optionally
sulptituted with one outwore of:
halo; (C,-Co)alkyl, itmlf
oplonally substituted with one or
more halo; or (C:-COulkoxy,
itcelfoptiorally substituted with
one or more halo;
-C(0)-(C112).-040:1-C,./.110:1;
or -C(0)-(Clir).-0-(CF1,):,-(6 to
10 inembared aryl); 



le is: hydrcArrn, -(CH,),OH;
phenyl; -CO(C,-.C6)alkyl; or
(11,-Cr)alkyl, optionally
substititiod with one or more
halo; R" is: hydrogen; or
(C,-C-Oallcyl, optionally
substituted milli ono or rnore
halo; and n is 0, 1, or 2. 21.
The rompound of claim 20, wherein
11.1' is r halogen, methyl,
hydroxyl, or 22. The ocantimmd of
oluirn 20, whereto It" is
hydrorr: or motilY:. 23. Tbe
compound of claim 20, wholuin RID
is hydrogen. 24. The compound of
cLaim 20, which is: 0,,"P"0o  I!
or r pharmaceutically acceptable
salt, solvaW, or stereoisomer
there 20.A compound of fommia
(WO: (VW, or a powmaceutic
Ilysolvate, or stereoisomer
thereof, wherein: 



P.' is hydrupon;  ".22, Re, and
le are Arch independently: halo;
4C142),,(111; (C.-C6)allcyl,
optionally substituted with Ono
orrflora halo; ((h-C)alkoicy,
optionally substhAted with one or
mum halo; or two of R2I-RN
together form a 5 to 6 membered
Wag, optionally substiwtcd with
one or more of halo;
(Cr-C.)2111AI, optionally
substituted with one or nore baby
and (C.-Cs)alkcory, optionally
substituted with one or more
halo; Itydniyen, -(012),,OH;
phenyl; -1,)-(Cr-Cs*Ilcyl, or
((b. Cs)alihd, optionally
subsiituted with Oar or more
halo: 22'. is: hydrogen; or
(C.-C.006M, optimally substituted
with ono or more halo; and
nistt,l, or 2. 26.The compound of
claim 25, which is:     27. A
pharmaceutical composition
comprising a compound of claim 1.
2,1 25, or a phannaciedically
acceptable salt, solvate, or
stereuisomer fivirmi
28. A method of trmaing, managing
or preventing a dismse or
disorder venprisi g administering
to a patient a compound of claim
1,2, 3, 12. 13. 20, or 23, or a
phwmacentically acceptable salt,
solvate, or stereoisomer thereof;
wherein the disease or disorder
is cancer, a disorder associated
with angioywncsis, pain, macular
degeneration or a related
syndrome, a skin disease, a
pulmonary disorder, an
asbesmyrolated disorder, a
parasitic dismse. an
immunodeficiency disorder, a CNS
disorder, CNS injury,
allemosel,rosis or a related
disorder, dysfunctional sleep ova
related disorder,
Immoglohinopadry or a related
disorder, or a INIM related
disorder- 




